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BBenexHue

HacTtoawmmn nHpOpMaLNOHHO-TEXHUHECKNA CMPaBOYHMK MO HaUyYLWMM AOCTYMHbIM
TexHonornam (ganee — cnpasodyHuk HAT) aBngeTcsa 4OKyMeHTOM Mo cTaHgapTusaumn, pas-
paboTaHHbIM B pe3ynbTaTe aHanmaa TEXHOMNOMMYECKUX, TEXHUYECKMX U yNpaBreHYecknx pe-
LWEHMN, NPUMEHSAEMbIX MPU NPOU3BOACTBE TBEPAbLIX U APYINX HEOPraHUYeCKnX XMMUYECKNX
BELLECTB.

CTtpykTypa Hactoswero cnpasoyvHnka HAOT cooteetctByeT NMHCT 21—2014 «Haunyu-
wne A[ocTynHble TexHonormn. CTpykTypa WH(POPMAaLMOHHO-TEXHUYECKOrO CrnpaBOYHMKa,
dopmat onmcanmna texHonornn — MNMHCT 23—2014 «Hauny4ywmne foCTynHble TEXHOMOrUW.
dopmar onucaHna TEXHOMOrMMy, TEPMUHLI NpuBeaeHsl B cooteetcTeun ¢ MNHCT 22—2014

«Hauny4wue poctynHble TeXHONOrmn. TepMuHbl 1 onpeaeneHns».
KpaTtkoe coaepxaHue cnpaBoOYHMKA

BBeneHue. [NpencraBneHo KpaTkoe cogepaHne cnpasoyHmka HAT.

MpeaucnoBue. YkasaHa Lenb paspaboTkn cnpasoyHuka HAOT, ero cratyc, sakoHoaa-
TEnNbHbIN KOHTEKCT, KpaTkoe onmcaHne npoueaypbl CO34aHNa B COOTBETCTBUN C yCTaHOBIEH-
HbIM MOPSAAKOM, a TaKKe B3aUMOCBSA3b C aHaNorm4HbIMM MeEXAYHapOAHbIMU LOKYMEHTaMMU.

O6bnactb npumeHeHuA. OnmcaHbl OCHOBHbIE BUAbl 4EATENBHOCTM, Ha KOTOpble pac-
npocTpaHaeTcs gencrene cnpasoyHmka HAT.

B pasgene 1 npeacraeneHa nHpopmMauma 0 COCTOSHUMN U YPOBHE PasBUTUS TBEPALIX U
APYrMX HEOPraHNYECKUX XUMUYECKMX BeLwlecTB B Poccunckon depepaumn. Takke B pasgene
1 NnpmBeaeH KpaTkmn 0630p SKONOMMYECKMX acCneKkTOB NPON3BOACTBA TBEPALIX U APYTNX HEOP-
FraHNYECKUX XMMUYECKNX BELLIECTB

B paspenax 2—10 npeacrasneHa nHpopmaums no NnponsBoaCcTBY antoMuHMa ptopu-

CTOrO TEXHMYECKOrO, cynbdaTta Karbuusi, TEXHUYECKMX, KOPMOBbLIX U NULLEBbIX ¢hocdaTos,

Vi
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kapOoHaTa KanbLms, HATpaTa KarbLus, HaTPUS KPEMHETOPUCTOrO TEXHNYECKOrO, COAbI, CO-

eANHEHNA XpPOMa, TEXHNUYECKNX CONEN Ha OCHOBE XNIOpUAa HaTpUsi, HATPUTa HaTPUs, HaTpue-

BOW CENUTPBLI.

Pasgenel 2—10 cogepxat crnegyrowme nogpasgens:

onmcaHne TEXHOMOMMYECKMX MPOLLECCOB, UCMOMb3yEMbIX B HACTOSILLEE BPEMS,
TeKyLLMe YPOBHM 3MUCCUN B OKPYXKaIOLLYIO CPELY;

onpeaeneHne HaunyyLwmnx OCTYNHbIX TEXHOMOMI;

HamnyyLwmne AOCTYMNHbIE TEXHONOMUN;

nepcnekTnBHbIE TEXHOJIIOTUN.

B paspenax 11—12 npeacraeneHbl obwme HAOT 1 3KOHOMUYECKNE acneKThbl peannaa-

LM HaUNYyYLWMX AOCTYMHbIX TEXHOMOMMIA

3akntouunTernbHbIE NOMOXEeHUs1 U peKkoMmeHaauun. MNMpreeaeHs! cBeaeHNsa 06 UCNOorb-

30BaHHbIX MaTepuanax npu nogrotoeke crnpasoyHnka HAT, a Takke cBeageHus o paspaboTtun-

kax cnpaBoyvHnka HAT.

Bubnuorpaduma. lNpmBeaeH nepeyeHb UCTOYHUKOB MHMOPMaLMK, UCMONb30BaHHLIX

npu paspaboTtke cnpasodHmka HAT.

Vi
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MpepoucnoBue

Llenwn, oCHOBHbIE NPUHLMMNLI U MOPSAOK paspaboTkn cnpaBovHuka HAT ycTtaHoBNEHbI
nocrtaHoeBneHnem lNpaeutensctea Poccumnckon depepaummn ot 23 gekabpa 2014 r. Ne 1458
«O nopsgke onpeaeneHUs TEXHONOMMM B Ka4yeCTBE Haunydllen LOCTYNMHOW TEXHOMOornu, a
Takke paspaboTkuy, akTyanusaymm n onydnmkoBaHnsa MHPOPMaLMOHHO-TEXHUYECKNX CNpaBoY-

HMKOB NO HAUNy4YLLWMM JOCTYMNMHbIM TEXHONOTMAM».

1 CtaTyC OOKyMEHTa

HacTtoawwn cnpaBoyHmk HOT sBnseTca AOKYMEHTOM MO CTaHaapTmMsaunn.

2 NHpopmaumsa o paspaboTumkax

CnpaBounmk HOT paspaboTtaH TexHudeckon padouen rpynnon «pomsBoacTBO TBEP-
AbIX N APYrnx HeopraHn4eckmx xmmmyeckmx sewectsy (TPIM 19), cocTaB KOTOPOM yTBEPXKAEH
npukasom PoccraHgapta oT 4 mapta 2015r1. Ne 234 «O cosgaHum TexHuyeckom paboyen
rpynnel «[1pon3BoACTBO TBEPALIX U APYIUX HEOPraHUYECKUX XUMUYECKMX BELLECTBY (B pehaK-
umm npukasa PocctangapTta ot 18 nrona 2016 r. Ne 1050).

Cnpasounvk HOT npeacraBneH Ha yTeepXKaeHue bropo Hannyywmx 4OCTYMHbIX TEXHO-

nornn (aanee — bropo HAT) (www.burondt.ru).

3 KpaTkaa xapakrepucTuka

Cnpasoynuk HOT cogepXut onnucaHne npuMeHseMbIX Npu NpoM3BoOACTBE antoMUHNA
PTOPUCTOrO TEXHNYECKOTO, Cyrnbdarta Kanbums, TEXHUYECKNX, KOPMOBLIX M NLWEBLIX hocda-
TOB, KapboHaTta kanbuus, HUTpaTa kanbuusa, kapboHata aMMOHWA, KanbLUMEBOW CEnuTpsbl,
COAbl, HaTpPUs KPEMHEPTOPUCTOrO TEXHUYECKOrO, COEANHEHNA XpOMa, UCMOMb3YHLMXCA B
NPOWN3BOACTBE TBEPAbIX N APYIUX HEOPraHNYECKNX XMMUYECKMX BELLECTB, peann3oBaHHbIX Ha
TeppuTopumn Poccumnckon degepaummn TEXHONOMMYECKNX NPOLECCoB, 0bopyaoBaHNS, TEXHUYE-
CkMx cnocoboB, METOA0B, B TOM YMCHE MO3BONAKOWMNX CHU3WUTb HEraTMBHOE BO3LENCTBUE Ha
OKpy>KaroLLyto cpeny, BogonoTpebneHne, noBbICUTb 3HEProaPekTUBHOCTL, pecypcocbepe-
XeHue. U3 onncaHHbIX TEXHONMOrMYECKNX npoLeccoB, 060pya0BaHNS, TEXHNYECKMX CNOCODO0B,
METOAOB OnpeAeneHbl pelleHns, ABNALWMECH HauyylwnMmM AOCTYMNHBIMUA TEXHOMOrMAMU
(HAOT). Ana HAT B cnpaBoyvHnke HAT ycTaHOBNEHbI COOTBETCTBYHOLLME TEXHONOMMYECKNE no-

kazatenn HAT.

4 B3aMMOCBA3b C MEXAYHapOAHbIMU, PErMoHanbHbIMM aHarnoramu
Mpn paspaboTtke cnpasoyHuka HAT Bbin ncnonb3oeBaH cnpaBoYHUK EBpONEnckoro co-

to3a no HAT «KpynHOTOHHaXKHOE NPOU3BOACTBO TBEPAbLIX M APYrNX HEOPraHUYECKMX XMMMKa-

VIii
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ToB» (Large Volume Inorganic Chemicals — Solids and Others industry) ¢ yueTom ocobeHHo-
CTEN NPOmn3BOACTBA TBEPALIX U APYTMX HEOPraHNYECKNX XMMUYECKNX BeLecTs B Poccumckon

depepaumn.

5 C60p paHHbIX

NHpopMaLms o TexHONOrM4Yeckmx npoueccax, obopyaoBaHUM, TEXHNYECKNX cnocobax,
MeTogax, MPUMEHSAEMbIX MPU MPON3BOACTBE antoMUHUA PTOPUCTOrO TEXHNUYECKOTO, Cynbdarta
KanbLys, TEXHNYECKNX, KOPMOBbIX U MULLEBLIX pocdaToB, kapboHaTa kanbums, HATpaTa Karb-
Lms, kapboHaTa aMMOHUS, KanbLUMEBOW CENUTPLI, COAbI, HATPUSA KPEMHEDTOPUCTOrO TEXHUNYE-
ckoro B Poccumnckon ®epepaumm 6bina cobpaHa B npouecce paspaboTkn cnpasodHnka HAOT B
cooTBeTCTBUM C Mopsaakom cbopa aaHHbIX, HEOBXoAUMbIX ANt pa3paboTkn MHPOPMaLMOHHO-
TEXHWUYECKOro CMPaBOYHMKA NO HAUYYLIMM AOCTYMHBIM TEXHOMOMVAM U aHanuaa npuopuTeT-

HbIX NpoBnem oTpacnu, yTBEpPXAEHHbIM NpukasomMm PocctangapTa ot 23 mnona 2015 r. Ne 863.

6 B3anmocBssb ¢ gpyrumu cnpaBoyHukamum HAOT
Baanmoceasb HacToswero cnpasoyHuka HAT ¢ apyrmmun cnpasodnnkamun HAT, paspa-
BaTbiBaeEMbIMUM B COOTBETCTBUM C pacnopskeHnem lpasutensctea Poccunckon degepaumm

oT 31 oktabpsa 2014 r. Ne 2178-p, npuBeneHa B pasgene «Obnactb NpUMEHEHNS».

7 Nudopmauunsa o6 yrBepxxaeHnu, onyonmkoBaHuM n BBe4eHMU B AeNCTBUE

Cnpasounnk HOT yTBepxaeH npukasom PoccraHgapTta o1 15 gekabps 2016 r. Ne 1883.

Cnpasounvk HAT BBeaeH B gencteme ¢ 1 nrona 2017 r., oomymansHo onybnmkoBaH B
NHOPMaLMOHHOM cncteme obLLEro NoNb30BaHUA — Ha oduumansHoM cante degepansLHOro

areHTCTBa Mo TEXHUYECKOMY PEryriMpoBaHnio U MeTporiornm B cet MHTepHeT (www.gost.ru).
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MHOOPMALUUOHHO-TEXHUYECKUN CNPABOYHUK
nNo HAMNYYWUM OOCTYNMHBIM TEXHONOINAM

Mpou3BoacTBO TBEPAbIX U APYTUX HEOPraHUYEeCKUX XMMUYECKUX BellecTB

Manufacture of solid and other inorganic chemicals

Harta BBegeHna —2017-07-01

O6nacTb NnpuMeHeHuA

HacTtoawwuun cnpasodHnk HOT pacnpoctpaHsaeTca Ha cnegyrowme OCHOBHbIE BUALI Ae-

ATENTbHOCTW:

npoLecchl NPOM3BOACTBA CyIbdaToB;

npoLecchl NPoM3BoaCTBa KapOoHaTOB.,;

npoLecchl Npom3BoacTBa hocaToB - TEXHUYECKMX, KOPMOBbIX, MULLEBLIX;
MpoLecchl NPOM3BOACTBA PTOPUCTLIX COEANHEHWNN |

MpoLEecChl NPOM3BOACTBA XOPULOB;

MpoLEecChbl NPOM3BOACTBA HUTPATOB, HATPUTOB,

MpoLecChl MPON3BOACTBA COEANHEHMIA XpOoMa.

Cnpasoynuk HOT Tarke pacnpoCTpaHsaeTcs Ha crnegyrowme npoLecehl, CBA3aHHbIE C

OCHOBHbIMW BMAaMWN AEATENIbHOCTN, KOTOPbIE MOryT OKasaTb BIIMAHME Ha obbembl amuccum

N macutabbl 3arpA3HEHNSA OKPYXKatOLLEN CPeabl:

HUA OTXO40B,;

XpaHeHne 1 NOAroTOBKa ChIPbS;
XpaHeHne 1 NoAroToBKa TONNMNBA;
NPOW3BOACTBEHHbIE MNPOLECChHI;

MEeTOAbl NPefoTBpPaLLEHNS U COKpaLLEHNS SMUCCUIA, 0Opa3oBaHMsa 1 pasMelle-

XpaHeHne 1 NoAroToBKa NPOAYKLMN.

Hactoawun cnpasoyHuk HOT He pacnpocTpaHsaeTca Ha Xnop-LenoYHOe npon3Boa-

CTBO.

Bonpockl o6ecneveHns npomMbILNEHHOW 6€30NacHOCTN M OXPaHbl Tpyaa YaCTUYHO pac-

cMaTpmBarOTCAa TOJIBKO B TEX Ccnydadx, Korga oKasblBarOT BIIMAHME Ha BWAbl AEATENBHOCTH,

BKITFOUEHHbIE B 06nacTb NpUMEHEHNS HacToALWEero cnpasoyHuka HAOT.
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Pasgen 1. O6waa nupopmauusa o6 oTpacnm XMMmMUYeCKon

NPOMbLIWITIeHHOCTHN

XrMmmnyeckasa npoOMbILLNIEHHOCTb — OTPacib MPOMbILNEHHOCTWN, KOTOpas BKNHOYaeT B
ceba Npon3BoACTBO NPOAYKLUMM N3 Pa3nnYHbIX BUAOB CbipbS NYTEM €€ XMMUYECKOW nepepa-
BoTKN.

Mo ntoram 2014 roga 06beM OTrPY>KEHHbLIX TOBAPOB, BbINYLUEHHbLIX NPEANPUATUAMUN XN-
MUYECKOWN NPOMbILLNEHHOCTN Poccmmn, coctasmn — 2,03 TpnH pybnen. [ons XMMnU4eckom oT-
pacnun B o6beme Bbinycka Bcen obpabarbiBaroLent NPOMbILLIIEHHOCTM cocTaensaeT 9%.

Xummndeckaa npombiwneHHocTe Poccnn opgHa mn3 6as30Bbix oTpacnerd SKOHOMMKW
ctpansbl. MNpegnpuatnamm xumnpoma PO Beinyckaetcsa 6onee 70 TbIC. HAMMEHOBaHWNIA pasnny-
HoW NpoayKkumn. OCHOBHbIE NOTPEOUTENN STUX TOBAPOB — CEMNbCKOE XO3ANCTBO, METaNNyprus,
MaLUNHOCTPOEHWe, nerkas NPOMbILLNEHHOCTb. XMMNYECKMA KOMMNIIEKC CTpaHbl cam noTpeb-
nsaet 6onee 25% Npons3soaANMON UM MPOAYKLIMN.

Mpom3BOACTBO TBEPALIX U APYTMX HEOPraHNYECKUX XMMUYECKNX BELLECTB MOXHO pas-
AENNTb Ha TPY OCHOBHbIE rpynnbl.

1) MepBag rpynna — 370 NPoAyKUMS, NPOM3BOANUMAS U3 PyAbl UK APYTrMX NPUPOLAHBIX
NCTOYHMKOB. K fJaHHOW rpynne OTHOCHT pacCor XNOPUCTOro HaTpUS, M3BECTHSK, KanbLUMHUPO-
BaHHYO COAyY, NPOAYKLMIO HA OCHOBE TUTaHOBbLIX N (PocdaTHbIX pya.

2) BTtopas rpynna obbegmHAeT NpoayKumio, NPonU3BOAMMYH U3 BTOPUYHBLIX PECYPCOB,
HanpuUmep Xnopua LUMHKa, NonyyYaembii N3 LMHKOCOAepKalLlero metannonoma, gropuna anto-
MUHUS U KpeMHeTOpUA HaTpUs, NPON3BOANUMbIE U3 KPEMHEPTOPUCTOBOAOPOLHON KNCNOTHI,
nnn cynbdat HaTpus, NoNyYaeMbIn Kak OTXO4 B HEKOTOPbLIX NPOU3BOACTBax (Hanpumep, Npo-
N3BOACTBAxX XPOMCOoAEPKALLUMX COEANHEHNN).

3) K TpeTtben rpynne oTHOCAT NPOAYKLUMIO, NMOMy4Yaemyto n3 paspaboTaHHbIX MCTOYHK-
koB. Hanpumep, kopmoBbie docdarbl, nonyvaemsie n3 pocihopHON KUCMOTbI, LEONUTbI, NO-
ny4aemble npv NPon3BOACTBE CUIMKaTa HATPUS U PacTBOPOB antoMOCUNNKATOB, Caxxa ConyT-
CTByHOLLAA HEPTEXMMUNYECKUM NPON3BOACTBAM, KOHBEPCMOHHBIN MEN OT NPOM3BOACTBA Y4,00-
PEHN a30THOKNUCMNOTHBIM pasnoXxeHnem pocdaTHOro cbipbsa 1 Apyrue.

TBepAble HeopraHM4yeckme BeLLecTBa UCNOMb3YHTCH B pasfnyHbIX OTpacnsax Npo-MblLu-
NEHHOCTKN, Tak Hanpumep NPOM3BOACTBO Cyrbdara HaTpusa U3 NPUPOAHOro Chipbs A4aeT nNpo-
AykT, cogepxawmm ot 0,5 % o 10 % npumecen, YTO 3aBUCUT OT TEXHONOMMKN nepepa-60Tkn
CMNOXHOro No CocTaBy NPUPOAHOro Chipbs, a Takke OT TpeboBaHW, NpeabaBnseMbIX NoTpe-
BuTenaMm nNpoaykuun, cpeamn KOTopbix Hanbonee KaudeCTBEHHbIN NPOAYKT UCMNOMb3YeT Npo-
MbILLNEHHOCTb MOKOLMX CpeacTB. Ha ocHoBe cynbdara HaTpma nony4aroT Cynbduna HaTtpus,

2
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6ucynbart HaTpus, ToBapbl 6bITOBOM xumun. Cynbat n 6ucynbdart HaTpus NC-Nosb3ytTcs
NPV U3rOTOBMNEHUN YUCTALWMX N TEXHUYECKUX MowWwmX cpeactB. OCHOBHbIe ero noTpebutenu
— NpeanpuATUS XMMUYECKOM, LEeNNN03HO-6YMaHOW N CTEKO/IbHOM NPO-MbILU/IEHHOCTH.

OTpacneBoli cocTaB XMMUYECKOW NMPOMBbILLJIEHHOCTU NpuBeAEeH Ha pucyHke 1.1.

PucyHok 1.1 — OTpacneBoi coctaB XMMUYECKOM NPOMbILLIEHHOCTHU

1.1 Mpon3BOACTBO TBEPAbIX HEOPraHMUYECKUX XUMNUYECKUX BELLECTB

B cTpykType MMUPOBOro BbliNyCKa XMMUYECKON N He(PTEXUMUYECKOW NPOMbILIJIEHHOCTH
no nHgopmaunum Cefic Chemdata International npon3BoACTBO OCHOBHbLIX HEOPraHUYECKNX XU-
MUYECKNX BeLecTB coCTaBndAeT nopagka 25 %.

OO6LuKiA BbIMYCK XMMUYECKO NpoayKuum B Poccun B CTOUMOCTHOM 3KBMBasieHTe B 2012
r. coctaBun 2 274 mnpg py6., Ha J0M0 OCHOBHbIX HEOPraHUYeCKUX XMMUYECKUX BeLLecTB Npu-
xoantca 203 MnH. pyo.

MpeAnpuATUAMN B HACTOALLEEe BPEMS BbINYCKAOTCA CriefyloLlie OCHOBHble HeopraHu-

yeckne XxmMmmyeckme eellecrBa:
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— cynbdartbl (HaTpUs, aMMOHMA 1 Ap.);
— kapboHaTbl (HaTpua — coga; Kannsa — nNoTaw, Kanbums - Men u ap.);
— ocdaThbl - TEXHMYECKNE, KOPMOBbLIE, MULLEBLIE;
— bTopuUCTbie COegUHEHNS (PTOPUCTLIN anNKOMUHNIN, KPEMHEPTOPUCTLIN HATPUIA)
—  Xnopuabl (kanbuma, HaTpua u ap.);
— HUTpaTbl U HATPUTBLI (Kanbums);

— CcoejnHeHunA Xpoma.

1.2 MNMepeyeHb NpeaNPUATUIA, OTHOCSLLUXCA K cepe

pacnpocTpaHeHusa cnpaBoyHuka HOT

MeyeHb NPeanPUATUIA, BbiMyCKaroOLLMX NPOLYKLMIO, OTHOCSILLLYHOCS K chepe pacnpocTpa-

HeHus cnpasoyvHmka HAT npueepeH B Tabnuue 1.1.

Tabnuya 1.1 NepeyeHb NpesnpusaTuiA, BbiNyCKalOWMNX TBEPAbIE HEOPraHNYECKNE XUMUYECKNE BeELLle-

cTBa
HavmeHoBaHue PerunoH
Ne HanmeHoBaHmne L opoj
rpynnel, accouma- Poccuinckon .
n/n opraHusaymm (HaceneHHbIN NYHKT)
Uun, xonguHra denepauyum
) OAQ "KpbIMCKuA COp0BbIN — Pecnybnuka KpacHonepekonck
3asog” Kpbim
5 OAQ "XPOMIUK" — CeeppnoBckas lMepBoypanbck
obnactb
OAQ HosoTpownugkuin 3a- — OpeHbyprckas HosoTpounuk
3  |[Boa XxpomoBbIX coeanHe- obnactb
HNW
4 3A0 «[lnkanesckas coga» — JlenuHrpagckas Nukaneso
(r. NMukaneso.) obnactb
5 AO «bepesHnkoBCKnA Co- — Mepmcknin kpam bepesHukm
10BbIV 3aBOA»
AO «balkmpckas copo- — Pecnybnuka Crepnutamak
6  |Bad KOMNaHua»
bawkopTocTaH,
. docArpo-Yepenosey, AO | docArpo, OAO Bonoroackas Yepenosel
obnactb
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Ne HaMEHOBaHME HanmeHoBaHue PernoH Fopox
n/n opraHusaumm Ykl accotma Pocaiekol (HaceneHHbIN NyHKT)
Lun, xonauHra denepauyum
5 Anatnt, AO — banakos- docArpo, OAO Caparosckas Banakoso
Cknn comnmnan obnactb
g MeTtaxum, 3A0 docArpo, OAO JlennHrpag- Bonxos
ckas obnactb
MNr ®ocepoput, OO0 MXK EspoXum, AO| JleHuHrpag- KnHrucenn
19 ckas obnactb
AkpoH, OAO AkpoH, OAO Hoeropoackas | Benukun Hosropop
M obnactb
1 [oporobyx, OAO AkpoH, OAO CmoneHckas | BepxHepgHenpoBckun
obnactb
dunnan «KYXK» AO OXK «Ypanxumy, Kuposckas Knposo-Yeneuk
13 [ «OXK «YPAJIXUM» B ro- AO obnactb
poae Knposo-Yenevke
OXK Ypanxum, OAO — OXK «Ypanxumy, | Nepmckun kpamn BepesHukm
14 ®dunnan AsoT B T. bepes- AO
HNKM
15 AQO «BockpeceHckme mn- | OXK «Ypanxumy, MockoBckas BockpeceHck
HeparnbHble yaobpeHns» AO obnactb
16 |Ypankanun, NAO — Mepmckni kpam bepesHukm
17 MuHypobpeHuns, OAO — BopoHexckas Poccowb
r. Poccowb obnactb

1.3 OCHOBHbIe 3KONorn4yeckue npodnemsol

OAHMM M3 CyLLECTBEHHbIX (PakTopoB, ONPeaensoLMNX BENNYMHY HEraTUBHOIO BO3AEN-

CTBMS Ha BOAHblE OOBLEKTBLI, ABMNSAETCA HECNOCODHOCTL 0BecneunTb 4OCTaTOYHbIM YPOBEHDL

OUNCTKM BCEro obbema 06pasyomMxcs CTOUHbIX BOA,.

OTNMUYNTENBHON YepPTON NPOU3BOLCTBA HEOPraHMYECKMX BELLECTB SIBNSIETCS BbICOKas

3HeproemMKkocTb. [Mpu 06paboTke Chbipbs, HANPUMEpP NepeBoaa KOMMOHEHTa B OKCUA, OYEHb Ya-

CTO NPUMEHSIOT OBXMUr.
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OCHOBHbIMY BO3[EVUCTBUAMM Ha OKPYKAIOLLYIO Cpeay, CBA3AHHbIMU C KPYNMHOTOHHaX-
HbIM MPOM3BOACTBOM TBEPAbIX U APYIMX HEOPraHMYecKnx XMMUKaToB, SBNAIOTCA BbIOPOCHI:
rasbl, Napbl U Nbiflb XAMUYECKUX COEQUHEHUI.

B 3aBMCHMMOCTM OT arperaTHOro COCTOSHUA COAEPXKALLUMXCA B HAX NPUMECeEN BbIOPOCHI
XUMUYECKNX NPEANPUATUA NOLPA3AENAtoTCA Ha:

- razoobpasHble 1 napoobpasHeie (SO2, CO, NOx H2S, CS2, NHs, yrneBogopoabl, de-
HOMbI N T.4.);

- Xungkue (KUCnoTbl, LWenoym, pactTBopbl CONeEW, pacTBOPbI XXUAKUX METaNN0B N UX Co-
newn, opraHnyeckmne coeguHeHus);

- TBepAble (OpraHn4eckme N HeopraHn4eckmne Nbinn, caxa, CMONUCTbIE BELLECTBa, CBU-
Hew, 1 ero coeguHeHna n T1.4.);

- CMeLaHHble. BbIBpOoChl XMMUYECKNX NPEANPUSATUN COAEPXKAaT Yalle BCero ogHoBpe-
MEHHO HECKOIbKO rpynmn BELLECTB.

OpraHunsoBaHHble BbIOPOCHI NOCTYNAT B atMocdepy Yepes cneynanbHO COOPYKEH-
Hble ra3oxofbl, BO34YyX0BOAbI 1 Ap. TPYOONpOBOAbI, HEOPraHM3oBaHHbIE BbIOPOCHI NonagaroT
B atMocdepy Kak HeHanpaeneHHble NOTOKM rasa B pesynbrarte HapyleHUM repMeTUYHOCTU
annapartypsbl, OTCYTCTBUS UM HEYA,0BNETBOPUTENBHOM paboTel 060pya0BaHNA NO OTCOCY rasa

B MeCTax 3arpy3Kku Cbipbsi, BbIFPY3KN U XPaHEHWS NPOLYKLNN.

1.4 MNepeyeHb NPOAYKLUUN U NPUMEHAEMbIX TEXHOJIOTMA, MOLLHOCTH

npousBoACTBa

B tabnvuye 1.2 npmBeneH nepedeHb NPOAYKUMN N TEXHOMOMMA, a TaK K& MOLUHOCTM

NPeanpuUATMIA N0 NPON3BOACTBY NPOAYKLUMM K HacToswemy cnpaBoydHmnky HOT.
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Tabnuya 1.2 — NepeyeHb NpoayKummn, NPUMEHSIEMbIX TEXHOMOMMIA M MOLLHOCTU NPON3BOACTBA

MowHOCTb Npouns-

TexHn4ecKad

nUrmeHTHaa

1

Ne HavmeHoBaHue
Mpoaykuus BOACTB3, Cnocob npoussoacTea
n/n opraHusayum
TbIC. T B o
1 |OAO HosoTtpouukmm TexHnyecknn 14,5 PaanoxeHune buxpo-
3aBOj4 XPOMOBBIX CO- XPOMOBbIN aH- Mara HaTpusi CEpHON
eNHEHUN rmapua KUCMOTON, OTAENEeHne
Bucynbdara HaTpusa ¢
nocrneayoLwmm YeLlym-
poOBaHMEM FOTOBOIo
npoaykra
Buxpomat 62,3 bucynedaTHo-cepHo-
HaTpuAa BanoBbIN KMCNOTHas TpaBka pac-
TBOpa MOHOXpomaTa
HaTpus
MoHoxpomat 65,58 besgonomutHeIn (6e3
HaTpus KanbLmn cogepaLlero
HanonHuTens) cnocob
NpPOn3BOACTBa MOHO-
Xpomara HaTpus
Oxkuck xpoma 12,4 Tepmuyeckoe pasnoxe-
TeXHM4Yeckas me- HWe XPOMOBOrO aHrna-
Tannypruyeckas pnaa
Oxkuck xpoma 5,0 Tepmuyeckoe pasnoxe-

HMe XpomMoBOro aHrng-

puaa
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MowHOCTb Npouns-

HbIN XIOPUCTLIN

KanbLuum

Ne HavnmeHoBaHue
Mpoaykuus BOACTBA, Cnocob npoussoacTea
n/n opraHusayunm
TbIC. T B o

Hatpun cepHo- 72,0 BoccraHoBneHve we-

KNCNbIA TEXHNYE- CTMBanNeHTHOro xpoma

ckmn (cynbdaTt B pacTBope cynbdarta

HaTpuS) HaTpuna-CbipLa pacTBo-
pOM cynbduTa HaTpus
nnm pacteopom bu-
cynbduta HaTpus 4o
HepacTBOPUMOMN TPEX-
BaneHTHom opmsbl. [o-
nyYeHHas cycneHsns
nogsepraetcs ounb-
Tpauumm ana otaeneHns
npuMecuK OT pacTeopa
cynbdara HaTpus, Ko-
TOpbIN 3aTeM ynapuea-
eTCs B BbiNapHbIX ycTa-
HOBKax

2 |AO «bawkunpckas cogo- | OUnLLEHHbIN 155,8
Bag KOMNaHUa» 6ukapBoHaT

HaTpus

Cbipon Bukapbo- 464.5 AMMMaYHbIN cnocob

HaT HaTpua

MwHepanbHbI 597,05

NPOAYKT COA0-

BOro Npon3Boa-

cTBa

TexHun4yeckun ea- 47 69 BbinapmnBaHue Boabl U3

KWW HaTp YeLlyun- 45 % pactBopa eakoro

POBaHHbLIN HaTpa

['paHynupoBaH- 30,980 CyLka u rpaHynmpoBa-

HWe B annaparax OoH-

TaHUPYHOLLLEro Crost
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MowHOCTb Npouns-

Ne HavnmeHoBaHue
o opranmsaL Mpoaykuus BOACTBA, Cnocob npoussoacTea
TbIC. T B o
YrnekncrnotHele | 5C-100-1,262;
Benble caxu E5C-120-1,520;
Pocun-175-
1,112;
Y-333-0,020
KanbuuHmpoBaH- 1518,208 Tepmuyeckoe pasnoxe-
Hasa copa Hne BukopboHaTa
HaTpus
3 |PocArpo-Yepenoeey, |PTopma anomu- 43,0 Hentpanusauyum pac-
AO HUS TBOpa KOBK rmppokcu-
aom antomunHns. Oca-
XaeHwe TpurngpaTta
dbTOopMaa antoMmMHUS
4 |Anatut, AO — bana-|Hartpui kpemHe- 9,0 HenTtpanmsaynsa kpem-
KOBCKUW domnman dbTOPUCTBIN TEX- HeTOPMCTOBOAOPOA-
HUYECKUI HOW KMCNOTbI COA0M
KopmoBon MOHO- 240,0 Hentpanusauyma doc-
kanbuumndgocdaTt hOpPHOM KNCNOTLI Me-
nom
5 |Metaxum, 3AO Tpunonudocdar 152 MpokanneaHne cmecun

HaTpna TeXHN4Ye-

CKUN

docaros HaTpus, 06-
pasyoLLMXCs Npu peak-
LM SKCTPaKLUMOHHON

dhochOpHON KNCNOTLI C

kapBoHaTtom HaTpus
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HanmveHoBarHune

opraHusaymm

Mpoaykuus

MowHOCTb Npouns-
BOACTBA,

TbIC. T B roj

Cnocob npoussoacTea

Mr ®ocepoputr, OO0

HedTopupoBanr-

HbIN hocdar

222,4/ 165,3
(npoekT/dakT
2015r.)

['MppoTEPMOKUCIIOTHOE
pasnoXxeHne anaTtuTo-
BOro KOHUeHTpaTa (B
npucyTcTeum ocdop-
HOW KUCMOTbI, €4KOro
HaTpa un KBapLucoaep-
xawen nobaskn) BO
BpaLLaLLMXca nevax

obxura

Hoporobyx, OAO

KapboHar kanb-
LS KOHBEPCUOH-

HbIN.

218,2

HuTpat kanbums, Bbloe-
nsieTca N3 pacteopa
Aa30THOKUCIOTHOrO pas-
NOXEHNA anatnta u
fanee nytem KOHBep-
CUM C YINEKUCTTbIM aMm-
MOHMeM nepepabarbl-
BaeTcs B kKapboHar

Kanbuma (men)

«KUXK» AO
«YPANXNM» B

Kuposo-Ye-

dunuan
«OXK
ropoge

newke

KapboHnart kanb-
LS KOHBEPCUOH-

HbIN.

120,4

HuTpat kanbuus, Bbloe-
nsieTca N3 pacteopa
Aa30THOKUCINOTHOrO pas-
NOXEHNA anatnta u
fanee nytem KOHBep-
CUM C YINEKNCTTbIM aMm-
MOHMeM nepepabatbl-
BaeTcs B kKapboHar

Kanbumsa (men)

10
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MowHOCTb Npouns-

Ne HavnmeHoBaHue
Mpoaykuus BOACTBA, Cnocob npoussoacTea
n/n opraHusayunm
TbIC. T B 04
HuTpat kansumsa 41,2 PaanoxeHue kapbo-

rpaHynMpoBaH-

HbI

HaTa KanbLmsi a30THON
KMCNOTOW C fanbHeEn-
WM OTAENEHNEM He-
pacTBOPUMbIX COeAMNHE-
HWUW OT BOAHOIO HUT-
pata kanbuma. Bos-
MOXHa TeXHOMNorms ne-
pepaboTkm HuTpaTa
Kanbums Henocpea-
CTBEHHO C y3na ounb-
Tpaumm Npom3BoACTBa
a30THOGOCHOPHOKNC-
NOTHOro pacTeopa.
OunLLEeHHbIN pacTBoOp
HUTpaTa Kanbyms
HanpaBngaeTca Ha rpa-
HynMpoOBaHWe B anna-

paT KMNsLWero cros

11
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MowHOCTb Npouns-

Ne HavnmeHoBaHue
Mpoaykuus BOACTBA, Cnocob npoussoacTea
n/n opraHusayunm
TbIC. T B 04
9 |OXK Ypanxum, OAO — |Hutput Hatpua |40,0 (npoekT) OcHoBaH Ha LWeno4Hom

dunman AsoT B T. be-

PE3HUNKM

abcopbumn okcmaos
asoTa, nonyyaembix
OKUCIEHVMEM amMMmaka
KNCNOPOAOM BO34yXa
Ha NNaTUMHOUAHOM Ka-
TanuMsartope, pacTBo-
POM KanbLUNHUPOBAaH-
HOW coAbl C Nony4e-
HUEM HUTPUT-HUTPAT-
HbIX PacTBOPOB, M3 KO-
TOpbIX NOCNe ynapuea-
HUS N KpUCTannmnaayum
NpoOn3BOAUTCA OTAENE-
HWe KPUCTannoB HNT-
puTa HaTpust OT MaToM-

HUKa

HuTpat HaTpua

20,0 (npoekT)

OcHoBaH Ha okucnu-

TENbHOW MHBEPCUN Ma-
TOYHOroO pacTBopa HUT-
puTa HaTpms asoTHON

KWCNOTOW NN HENTpa-
nmsauumm asoTHOW KNC-
NOTbI PaCTBOPOM Karb-

LMHMPOBAHHOW COAbl

12
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MowHOCTb Npouns-

Ne HavnmeHoBaHue
Mpoaykuus BOACTBA, Cnocob npoussoacTea
n/n opraHusayunm
TbIC. T B o

10 |Ypankanun, NMAO Conb Kamckas 319,2 MeTog npomnssoacTea —
nosapeHHas, XOIoAgHOE pacTBOpPEHne
KOHLeHTpaT Mu- (BblLLENa4YMBaHME)
HepanbHbv "Ta- OCTaTO4YHOro Xnopu-
nnt" mapkm "A", CTOro Kanus us3 ranuro-
KOHLEeHTpaT Mu- BbIX OTXO40B ranypru-
HepanbHbIv "Ta- 4YeCKOro npom3BoaCTBa
nnt" (coctas
rnrm)
Hatpun xnopwu- 5417
CTbIN TEXHNYE-
CKU KapbepPHbIN,
KOHLEeHTpaT Mu-
HepanbHbIv "Ta-
nnt" mapkm "Bb"

11 [MuHypobpennsa, OAO|Pactsop ammo- 10 7/u ( dpakT

r. Poccowsb HN3VMPOBAHHbLIN 158 T1/ron)

HUTpaTa Kalnb-

s

13
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Paspen 2. lNpou3BoacTtBo antoMUHUA PTOPUCTOrO TEXHUYECKOro

dTOPKA antOMUHNA B OCHOBHOM UCMOMb3YETCA NPU NOSyHYEeHUN NEPBUYHOIO antoMUHUS,
TakKKe OH MOXET NPUMEHATHCA B CTEKONBbHOM NPOMbILLNEHHOCTY U NPY NPON3BOACTBE SMarnen.
HobaBka dbTOopUaa antOMmMHUA B KavyecTBe onroca B 3MEKTPONUTUYECKNE BaHHbI BMECTE C
KPUONNTOM U NNaBUKOBbIM LUNATOM MO3BOSIAET CHU3UTL TEMMNEPATYPY SMNEKTPONUTHOWN MaccChl
N NMOBbLICUTb TEKYYECTb anekTponuTta. Mpu NpomM3BoACTBE NEPBUYHOIO antoMUHUA Ha 1 T Npo-
aykumm pacxogyetca ot 15 go 40 kr bropmaa anommHma. U3-3a npobnem ¢ ammccmen dprop-
rasoB Ha NpeanpuaTUaX NEePBUYHOTO antoMUHUA NoTpebneHne OTOPUCTBIX CONen 3Haum-
TENBHO CHM3MNOCL 3a nocnegHme 30-40 nerT.

dTOPKA antOMMHNS COrnacHoO ero mMsn4eckumM CBOUCTBaM MOAPAa3AEenaoT Ha NPOAYKT
BbICOKOW HacbkinHou nnoTHocTK (High bulk density - HBD) 1 Hn3kon HackinHow nnoTHocTH (Low
bulk density - LBD). Mony4atoT 3T NPOAYKTbI NPMHUMANANLHO pasHeiMn cnocobamu. MNepsbin,
TaK Ha3blBaeMbIM, «KCyXMM» cnocobom, obpabaTbiBas akTMBMPOBAHHbLIN OKCUA antOMUHNSA ra-
3006pasHbIM PTOPOBOAOPOAOM, BTOPOUN - TMAPOXMMUYECKUMUM cnocobamu npu HerUTpanmnsa-
LM KpeMHedTopoBOAOPOAHON KMCTOThI (fanee KOBK) nnn gptopoBogopoaHON KNCNOTLI TNA-
POKCMAOM antOMMHUA (B HaACTOALWMKA MOMEHT He npuMeHseTcs). B Tabnuue 2.1 npueeneHsi
duanyeckmne xapakTepuCTUKN N1 XMMMUYECKUIA COCTaB pTopmaa antoMUHNA pasnnyHbIX NPOon3-

BO,EI,I/ITeJ'IeIZ, n I'IOJ'Iy‘-IeHHbIIZ no pas3nmM4HbIM TEXHOOIMAM.

Tabnuuya 2.1 — CeoncTBa U coctas pTopuia antoMmMHUS

lMokasartenb HBD «cyxon» LBD
HacbinHasa nnot- CBobogHOM HacbINbHO 1300-1540 650-800
HOCTB, Kr/M? Mocne yTpsicki - 840-900
Teky4yecTs, € <60 >120
Yron oTtkoca, rpag. 32-35 35-45
Xummdeckmnm cocTan, %
- AlF3 90-94 93-98
- AlO3 8-10 <4
-S0s 0,1-0,8 0,01-0,1
-SiO2 0,1-0,3 0,04-0,3
- Fe203 0,01-0,02 0,01-0,02
- P20s 0,01-0,03 0,01-0,02
-n.n.n. 0,2-1,0 0,6-2,5

BHe 3aBMCMMOCTM OT TOro, 4YTO CoAepXaHue OCHOBHOro BellecTBa B npoaykrtax LBD
BblILLE, YTO, HECOMHEHHO, ABMNSAETCA UX KOHKYPEHTHBLIM NPenMyLLIECTBOM, MPOU3BOAUTENN Nep-

BMYHOIo antoOMmHUA, UCNOoNb3yrwme aBTOMaTn4eCkmne CUCTemMbl AO3NPOBKKU peareHToB, OT-
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AaroT npegnouteHne npogyktam HBD. dTopuna antoMnHMA BbICOKOM NNIOTHOCTM NPOLLE A03N-

pyeTtca (6e3 3aBnucaHnsa B OyHKepe) 1 ero ObICTPOEe NOrpy>KeEHME B pacniaBneHHbIA 3NEKTPO-

AT, NO3BONSET M3bexaTb U3NULLHUX NOTEPL PTOpa C acnUpaunoHHbIMKN rasamMm 3a CHET nn-

pornaponuaa u neineyHoca. Kpome 1oro, nponsBogmTeny NepBMYHOrO antoMmMHUS, UCMONb3Y-

roLMe aBToOMaTUYECKNE CUCTEMbI 403MPOBKN peareHToB, NpeanoynTaroT UCnonb3oBaTb PTo-
pua antoMUHNA NPUMEPHO OANHAKOBOW MNOTHOCTU C rMHO3EMOM.

3Tn hakTbl noaTBEpPXKAAKTCS HanaHCoOM MUPOBOrO NPON3BOACTBA N NOTpebneHna gpTo-

puaa antommHna. B Tabnuuye 2.2 npeacraBneHbl 4aHHbIE O MUPOBLIX MOLLHOCTAX U Bbilycke

dbTopMaa antoMmMHUS.

Tabnvya 2.2 — Muposoe NpomnsBoACTBO hTOpMaa anioMUHAUS

K MOLUHOCTb MPOM3- | 4, e cinin Boi-
oMnaHus Crtpahna BOACTBA, ThiC. T B AVCK. ThiC. T B 10
rog YCK, . 4
AlF3 BbICOKOW MNOTHOCTU
New Boliden Hopserus 40 37
Industries Chimiques de Fluor | TyHuc 50 50
Rio Tinto Alcan KaHapa 60 60
Tanfac NHams 20 14
Navin Fluorine Ind. NHams 6 6
Fluorsid NTanus 65 60
Mexichem Mekcuka 60 60
IQM Mekcuka 45 18
Derivados Del Fluor Ncnannsa 15 15
Mponssogntenm B KHP Kutan 415 240
Gulf fluor Abu DhabiV OADJ 60 ?
NToro: 836 560
AlF3 HM3KkoM NNOTHOCTK
Alufluor LUseumna 22 22
JPMC NoppaHns 20 16
SPIC NHans 3.5 0
Vishac NHans 3 3
Gresik NHaoHe3ns 12 7
Lifosa JlnutBa 18 18
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MOLHOCTb MPOM3- | - 4y w6 ciutih Boi-
KomnaHus CtpaHa BOACTBA, TbIC. T B AVCK. ThIC. T B 1O
ron YCK, : Ji}

Wengfu/Luzhai + 19 | Kuran 40 13
yCTaHOBOK MO MpPOM3BOLCTBY
AlF3 ns KOBK
AO «PocArpo-YepenoseLy P® 43 43
AO «BMY»? Po 12,5 0
AQO «['X3» benapycb 7 3,5
AQ «[MK3»? Po 35 0
AO «HOYK3»?) Po 40 0
UToro: 264 125,5

) —HoBOE NpeanpuaTUE, BBEAEHO B aKcrnyaTaymio B 20151, HO No MHdopmaLun Ha desparb
2016 r. 6bIN0 OCTAHOBNEHO U3-3a Npobnem co COLITOM NPOAYKLUN

2 —npousBoacTBa ocTaHoBneHbl B 2013-14 rr.

CeouctBa pTopuaa antoMmMHNG onpeaenaTca TexHonornen. Cnegyrowme asa 0OCHOB-
HbIX MpPOLECcca nexaTr B OCHOBE ABYX Haubornee pacnpoCTpaHEHHbIX TEXHOMOrMA Topuaa
antoMUHNS:

Mpwn ncnonek3oBaHUKM razaoobpasHoOro PTopoBOAOPOLAA U FMMHO3EMA MO CNEAYIOLLEN pe-
aKumm:

AO3 + 6HF = 2 AlFs + 3H20

Mmapoxmmunyeckne npoLeccbl OCHoBaHbl Ha peakumn KOBK v rugpokcuga antoMmHUS
MO CNefyroLLMM peakumsaM:

H2SiFs + 2AI(OH)3 = 2AIF3 + SiO2 + 4H20

Mpn nponssoacTee propmaa anommHns HBD («Cyxon» npouecc) B BUae oTxoga reHe-
pupyeTtca 2,4-2,5 T aHrugputa cynbdara kansuns (proprunca) Ha 1 T doms.maccel AlFs.

Mpn nepepaboTtke KOBK obpasyetca nobouUHbIM NPOAYKT KPEMHEreNb B KONMMYECTBE

0,67 T Ha 1 T puna.maccel AlFs.
21 [ocTynHble TeXHONOrMM U UX onucaHue

HecmoTpsa Ha TO, 4To nonyyeHue gpropmaa anommHns na KOBK ctaHosuTtca Bce Bonee
BaXKHbIM, «CyXOM» NPOLECC BCe Xe gomuHmpyeT B mupe. MNMopsagka 80% dpropnaga antoMmHus

Npoun3BoAMTCA NO 3ToMy crnocoby. B Poccum AlF3 no aTtomy cnocoby He Npom3BoauTCS.
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2.1.1 «Cyxon» cnocob npousBoacTBa (propuga antoMUHUA.

dTopung anomMmHMa nonyyaroT obpaboTkon akTmsmposaHHoro Al20s 6e3BoaHbIM PTO-
POBOAOPOAOM B peakTope Kunswero cnosi. ColpbeM Ans nonyyeHmst 6e3soaHoro gpTopoBoao-
poga Crnyxknt onrooput (NNaBUKOBbLIN LLNAT), KUCNOTHOMO kKavecTea (T.e. ¢ cogepxaHmem CaFz
cBbiwe 97% macc.), cepHas kucnota (H2S04) n rugpokeng antomuHng (Al(OH)s).

B ocHoBe npouecca nexar cnegyrowme peakunm:

<400°C (1)
2AI(OH)s = AlOs3 + 3H20

<600°C 2)
AlO3 + 6HF = 2 AlF3 + 3H20

>300°C (3)
2AIFs+2H0 = AIR20s +6HF

brok-cxema npouecca npueegeHa Ha pucyHke 2.1.

OTtxoadawue
rasbl

®nioopuT (CaF>) o 8% HE 24 % HF
—»

Monyuexne HF- 3 PeakTtop hropuaa Tmapokeng

BoccraHoBneHmne AKTVBALIS anloM1Hns

CepHas kucnoTa rasos antoMuHus AlOs3 ALOs gt
—_— 200-300 °C 500-600°C

®Toporunc Tenno Juctuanupo 90 % AlF; Tenno
BaHHbIA HF

PucyHok 1.1 — Bnok-cxema npouecca nonyyYeHus gropuaa antoMMHNSA «CyXnm» crnocobom
2.1.2 NonyueHue pbTopuaa antoMmmHusa npu nepepadbotke KOBK

Jlerknny cTopUa antoMUHUA Nony4YaroT Npy HenTpanmsauum pacteopa KOBK rnapok-
CMOOM antoMuHUS («rngpoxmmMmmyeckme» cnocobel). MNMponssoacTea «nerkoro» ropuaa anto-
MMHMS 4acTO HaxXOA4ATCS Ha O4HOM NnoLwagke ¢ nponssogcteamu goocopcogepamnx yaob-
PEHUN, T.K. UCTOUHMKOM gelwleBoro dprtopa npun atoM aensetca KPBK — noboyHbIM npoaykT
NONyYeHnsa ynapeHHoW SKCTpakumoHHoW docdopHour kmcnoTel (M. UTC no Hamnyywunm ao-
CTYMHbIM TexHonornam «lponsBoacTBO ammMmmaka, MUHepanbHbIX yaobpeHun n HeopraHmye-
ckunx knenot, 2015 r.). MNMpwu ncnonesosaHnn KPBK B kavecTBe propcogepxallero Coipbs, PTO-
pya antoMUHUA NOMyYaroT cneayrowmmMm cnocobamm:

A) c ocaxgeHnem Tpurngpata gpropmaa antoMmHUS
17
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H2SiFes + 2AI(OH)3 = 2AIF3(p-p) + SiO2] + 4H20

AlF3(p-p) + 3H20 = AlF3-3H20(s)|
<300°C
AlF3-3H20 = AIF3:0,5H20+ 2, 5H20
<550°C
AlF3-0,5H.0 = AlFz+ 0,5H0
>300°C
2AIF3+2H0 = AlOs3+6HF

b) ¢ ocaxgeHnem aMMOHUHOrO KpnonuTa
H2SiFs + 2AI(OH)s = 2AIF3(p-p) + SiO2] + 4H20

AlF3(p-p) + NH4F (p-p) = NH4F-AlF3(rs) |
600°C
NH4F-AlF3qs) = AlF3+ NHs + HF
>300°C
2AIFs+2H20 = AROs+6HF

B HacTosawee Bpems B Poccun «nerkmny AlFs ns KOBK npoussogutca no cnocoby A)
Yepes ocaxaeHue Tpurngpata prtopuga antomuHna (ganee TOA). [1o HepaBHero BpeMeHu B
AO «BMY» dbTopug antommHms Beinyckancsa no cnocody b), HO B 2014 rogy npon3BOACTBO
ObINO OCTaHOBNEHO.

PaccmoTtpum cnocob A) nogpobHee. B ocHOBE TEXHOMOMMN NEXUT CBOMCTBO pTopuaa
antoMmnHna obpasoBbiBaTh NEPECHILEHHBIN PacTBOP C ANUTENbHBIM MHAYKUMOHHLIM Nepro-
AOM KpuCTannuaayum, 4To No3BonseT OTOUnNbLTPOBaThL KPEMHEreNb U3 peakLMOHHON Maccehl.
N3 nepecoieHHOro BOAHOro pacteopa gptopug antoMuHna npu temnepatype 85-95 °C kpu-
ctannunayetcsa B Buae Tpurmapara AlF3+3H20, koTopbin 0TOMNBTPOBLIBAETCH U NpoKanvsea-
eTcsa cHavana npu temneparype 300 °C go nonyrugpara, a 3arem npu 550 °C go 6e3sogHoro
dTOopMaa antoMmMHNS.

brok-cxema npoussoactea propuga anommHna ns KOBK yepes ocaxaeHne TPA no-

KasaHa Ha pUCYHKe 2.2.

OTxopswne
rasbl

18-35 % cycneHsus

Mmppokecug, 15-20 % )
anoM1Hus . p-p AIF3 AlF3-3H,0 AlF3-3H20
Heiitpenusauusa - » »
KOBK, KpucTannusauus dunsTaLUA Cylka-npokanka
H2SiF6 20% unbTpaLns OF o ToA
4°> SiO, T®A 90-95 °C TOA 550 °C
95-100°C
Si0; HacblILWweHHbIi pacTeop 93'3? %
hTOpPNAa ANIOMUHNA Tenno 3

PucyHok 2.2 — brniok-cxema npouecca nonyyeHus «nerkoro» dpropuga anommHng ns KeOBK
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2.1.2.1 Hentpanusauua KOBK u yaaneHue SiO2

Ha nepBou cTagumn TexHonornyeckoro npouecca HarpesatoT KOBK u 3arpyxaroT B pe-
aKkTop, 3aremM Tyga nojaroT rMApoKCUA antoMUHMA. Peakumsa SBnseTca 3K30TEPMUYECKOWN,
BCNEACTBME Yero peakumoHHasa CMech pasorpesaeTtca A0 Temnepatypbl 95-100 °C. B pesynb-
TaTte peakynm obpasyeTcs BOAHLINM pacTBop pTopuaa antoMuHUs 1 TBepAbIi amopdHbin SiOo2.
KpemHerenb BblAENSAOT U3 pacTBopa nyTeM punbTpoBaHWs, Takke npomeisatoT Bogon. Cy-
LLeCTBEHHBLIM OTINYMEM U OCOBEHHOCTBIO TEXHOOMMK, UCMONB3YEMON B Poccuu, SBnseTca 1o,
YTO rMAPOKCUA antOMUHUS NPUMEHSETCSH B BUAE BNEXKHOrO NopoLuka (4to obycnoBneHo ycno-
BUAMW NOCTaBKKW). [1nsa paBHOMEPHOW Nogayun B NPOLECC €ro CyCneHanpyoT BOAOW.

Harpes KOBK nponssoauTtcsa B nogorpesarene, KOTopbin npeacraesnsaeTca cobon um-
NNHAPUYECKYIO EMKOCTb, 060pyaoBaHHyo BapbaTepamm ocTporo napa. Harpes nponssoanTcs
B NEPUOLNYECKOM PEXNME.

PeakTop HemTpanmsatop npeacTaBnseT cobon LUMNUHAPUYECKYH) EMKOCTb C KOHMYE-
CKUM AHULLEM, KOTOpasa obopyaoBaHa MeLlankon nonactHoro tuna. Peakrop paboTtaeTt B ne-
punogunyeckom pexmnme. CteneHs Hentpanusayun KOBK onpegensetca no snekTtponpoBoam-
MOCTW pacTeopa.

PasgeneHve peakyMoOHHOW CMEeCK OCYLLECTBNSAETCH Ha NNIEHTOYHOM BaKyyM-punsTpe co
cxogsawmm nonoTHoM. [aHHoe obopyaoBaHMe No3BonseT dPPEKTUBHO NMPOMbIBaTL OCan oK

KpeMerens, CHkasa noTepun LUenesoro npoaykra.
2.1.2.2 Kpuctannusauua TPA

Mocne Bblagenenna amopdHoro SiO2 nepecsIeHHbIN MeTacTabunbHbIM pacTBop PTO-
puaa anioMUHUA NMOMELLAKOT B KPUCTanM3atop, B KOTOPOM MPOUCXOAUT KpucTannmsayms
TBepporo TOA (AlF3+3H20), KoTopbIv 3aTeM Takke oTAeNaoT Ha hunbTpe. 2Kngkyto dasy (ma-
TOYHbLIA pacTBOpP) HanpaenaAwT Ha abcopbunio OTXOAALMX ra3oB, a 3aTeEM B MPOM3BOACTBO
3KCTPAKLUMOHHOM POCIHOPHOM KNCTOTbI.

PeakTop kpuctannuaaummn npeacrasnseT cobon LMMMHAPUHECKYHO EMKOCTb C KOHNYe-
CKMM AHULWeM, 0B0opyaoBaHHYO TPeXypOBHEBLIM MMMennepomM-mewankon. MNMogorpes pac-
TBOpa ocyLlecTanseTca npun nomowm GapboTtaxa octporo napa npu nomowm Gapbatepa.

duneTpoBaHne TOA NpoBOAAT MPU NOMOLLY NEHTOYHOrO BakyyM-omnbTpa Co Cxoas-

LLIMM NONTOTHOM.
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2.1.2.3 Cywka v npokanka T®A

BnaxHble kpuctannel TOA HanpaenarTCa Ha CyLLKY-NPOKarnky BO Bpaljarowytocs ba-
pabaHHyO0 nNedb, rae nNpouCXoAWT MPOrpeB marepwana u yaaneHue KpucTannuaauyMoHHOW
Bnaru.

OTxopswpe rasbl, cogepxawpe nbinb oTopuaa antoMMHUS NocnesoBaTensHO NPoxo-
AAT YUCTKY B LMKITOHaX, pykaBHOM puneTpe, abcopbepe 1 HanpaBnaoTca B aTMocdepy Yepes
caHuTapHyto TpyOy.

Ans cywku n npokanmeaHusa kpuctannoe TOA MoryT npumeHaTbes BapabaHHbie neun
2-X KOHCTpyKUmi. MNMpoTmBoTouHas 6apabaHHas neyb KOHBEKTUBHOIO 4ENCTBUA U NPOTUBOTOM-
Hasa BapabaHHasn neyb KOHBEKTUBHO-KOHAYKTUBHOMO AEUCTBUS.

KoHBekTMBHasA neyb npeacraBnseTr cobon nNpoTUMBOTOYHBIA Bpawarwmmica dapabaH,
obopyAoBaHHbIN NOAMOPHBIMM KOMbLUAMWU ANSA 3a4EPXKKN NMPOAYKTa U YBENUYEHNA BPEMEHU
npebbiBaHNSA €ro B Neun.

KOHBEKTMBHO-KOHAYKTUBHAA NMedb npeacraBndeT cobon NpOTUBOTOYHLIA BpaLlaro-
wnrca BapabaH, B KOTOPOM MNPOAYKT CHa4vana npoxXoauT KOHBEKTUBHYH 30HY CYLLKKN, 0B0opy-
AOBaHHY0 NOABEMHO-NIONACTHOW HAacCaaKow, 3aTeM NPOAYKT NoNnafaeT B KOHAYKTUBHYHO 30HY,
roe NporpeB NPOAYyKTa NPOUCXOANT YEPEe3 CTEHKY.

Ana pekynepaumm Tenna npoaykKra MoXeT UCMNOoNb30BaThCA BpaLlaroLLmMnca TpybyaTsin
xonoauneHWK. OxnaxaeHne npoaykra Nnpon3BoANTCA aTMOCEEPHBIM BO34YXOM, KOTOPbIW MO-
crne NpoxXoXaeHUs TennooOMeHHNKa NoJaeTCa Ha ropeHne NpUpoaHoro rasa u pasbdaesneHve
TOMOYHbIX rasoB..

Ana pekynepauumn Tenna oTxoaaWwmx ra3oB MOXeT ObITb MCMOMNBb30BaH KOXYyXOTpybua-
Tbin TENNOOOMEHHUK. OXnaxaeHne OTXOAAWMX ra3oB OCYLLECTBASETCH aTMOCHEPHLIM BO3-
AYXOM, NOAOrpeTbIN B TENNOOOMEHHMKE BO3AYX HANPaBNSeTCs Ha ropeHne npupoaHoro rasa

n pasbaBneHne TOMOYHbIX rasos.
2.1.2.4 Ouncrtka oTxoasilnx rasoB

a3bl, OTXOASALME OT CTaAuM CYLLKU-NPOKAnKW, cogepallme Mbinb NpoaykTa v razoob-
pasHble PTOPUCTbIE COEAMHEHMS, NMPOXOAST CTAANI0 OYUCTKM Nepes BbIOPOCOM B aTMocdepy.
Ha nepeoi ctagumn o4nCTKM NPOM3BOAMTCS OYUCTKA OT MbIfIN C UCNOSb30BaHWEM TPY-
MOBbIX LMKMOHOB. Ha faHHoM cTagunm Takke npuMeHsieTcs pykaeHbI pmnbTp. MNbiib npogykTa

BO3BpaLLlaeTCs Ha CTaauto CyLLKU-MPOKasKu.
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Ha BTopou cTtagmm obecnbineHHble rasel NpoxoaaT abcopOUMOHHYH OUNCTKY B abcop-

Bepe. Abcopbep npeacraBnsaeT cobon LMNMHAPUYECKMIA annapar, OpoLlaeMbiv BOAHbIM pac-

TBOPOM pTopuaa anoMmHusA. [na nHreHcmndpunkaumm abcopbumm B annapare ycTaHaBnvea-

FOTCA 2 NpoBanbHble pewweTkn. B pacwmpenHon 4actn abcopbepa (BpbiaroynoBntene) MoxXeT
ObITb ycTaHoBneHa ctyneHs AlNC ¢ noannTkon BO4OW.

Ncnonb3oBaHmne 2-x CTyneH4aToM CUCTEMbI OYUCTKM MO3BONSAET AOCTUraTh BbICOKOW

CTEMNEHMN OYNCTKM rasoB OT 3arps3HAOLLMX BELLECTB M MakcuMarnbHO BO3Bpallath LIENeBoun

NPOAYKT B TEXHONOMMYECKMI NPOLIECC, 3KOHOMS ChIPbEBLIE PECYPCh.
2.1.2.5 Ounctka acnMpaunoOHHbIX ra3oB

[asbl, OTXO4SAWME OT EMKOCTHOro U unbTpoBanbHOro obopyLoBaHNs, cogepxaiyme
raszoobpasHble PTOPUCTLIE COEaMHEHNSA, NoABEpPraoTca abcopObUMOHHON ouncTke. [1nsa sToro
ncnonbsyetca abcopbep opowwaemMbin cnabbiM pPacTBOPOM KPEMHEPTOPOBOAOPOAHON KNC-
notbl u Bogon. Abcopbep npeacrtaenseT cobon umnmHapuyeckni annapart. Ans nHreHcugun-
kaumm abcopbummn B annapare yctaHaBnmMBaroTCs npoBarbHas peweTka. B paclumpeHHom ya-
cTn abcopbepa (bpbisroynosutene) MoXeT ObITk ycTaHoBMNeHa ctyneHbs AlNC ¢ nognnTkom Bo-

N OW.
2.2 TeKyuwmue ypoBHM NOTpedneHus pecypcoB U 3MUCCUU

B HacToswee Bpemsa Npon3BoACcTBO PTOpUaa antoMmMHNG «Cyxmumy» cnocobom B Poccum
OTCYTCTBYET, M NPeAnOChINOK A4NA €ro CoO3[4aHNA HET, T.K. OCHOBHOrO B1Aa Cbipbs — onoopuTa
KMCNOTHOro kadectBa HeT. COOTBETCTBEHHO, TeKyLiMe YpPOBHU NoTpebreHns pecypcoB u
3MUcCUKN ANa gaHHoro cnocoba Npous3BoACTBa B HACTOALWEM LOKYMEHTE HE NPUBOAATCS.

OCoBEHHOCTBIO «TNAPOXUMNYECKNX» CMOCODOB NPOM3BOACTBa hTOpMAA antoMUHUS N3
K®BK saBnsetca 10, 4TO AaHHOE NPON3BOACTBO HAXOAUTCA Ha O4HOW Nowagke ¢ Npou3Boa-
cTBOM hocdopcogepkaumx yaodpernn, rae KOBK obpasyetca B kavyecTBe nobOYHOro npo-
AyKTa npoussoacTtea ynapeHHon PK, n o4eHb CUnbHO CBSA3aHO NPOM3BOACTBEHHBIMW MOTO-
kamu ¢ npounssogcteom IPK. K npmumepy, npounssoacteso OOK nepenaet B NponsBoaCTBO PTO-
puaa anommHus pacteop KOBK, obpaTtHo npon3soacteo dotopmnaa antoMmMHNA nepepacTt ma-
TOYHLIM PACTBOP, KOTOPbIN NUCMOnb3yeTcsa npu nonyvyeHun KOBK, n CToYHble BOAbI HA HEUTPa-
nmM3aumio N3BeCTKOBbIM MOMOKOM. CoBCTBEHHbIE COPOCHI OTCYTCTBYHOT.

CobCTBEHHbIX MHOrOTOHHaXHbBIX OTXO40B NPOU3BOACTBO dhTOpMaa antoMnMHNA He obpa-

ayeT. [lonydaembin SiO2 penynbnnpyeTca BOAOW N HanpaenseTca B Npou3Boactso OOK B
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COCTaBe CTOMYHbIX BOA, @ 3aTeéM COBMECTHO C (PpOCdOrnncomM HanpaensaeTca B LWaMOHaKonm-
Tenb.

B kauecTBe amMnCCUn MOXHO paccMmartpuBaTh BbIOPOCHI B aTMOCHEpy U3 OpraHn3oBaH-
HbIX 1 HEOPraHM30BaHHbIX MCTOYHWKOB. BbIBPOCHI CyMMUPYHOTCH N3. OYULLEHHBIX OTXOAALLMX
rasoB OT CTaAWWN CYLLUKM NPOKanKW, OYULLEHHBIX acnpaunoHHbIX ra3oB M HEOPraHN30BaHHbIX
BbIBPOCOB 13 NPON3BOACTBEHHLIX MOMELLEHWN.

Mpu npownssoacTee bTOpMaa antoMUHNA BbIOPOCHI HOPMUPYKOTCA MO CNeayrLWnM 3a-
FPA3HAOLWMM BELLECTBaM.

0342 — propumabl razoobpasHble;

0344 — pTopunabl NNIOXO PacTBOPUMLIE,

0301 — a3oTa gmokena;

0304 — a3oTa okeuna;

n ap.

B naHHoOM cnyyae doTopuabl razaoobpasHbie ABNSHTCH MapKepHbIM BELLECTBOM, TaK Kak
WMEHHO OHW MOKa3bIBaeT YPOBEHb NOTEPL LeNeBoro npoaykta. [pun sTom gpyrne nokasarenu
He XapaKTepu3yT TEXHOMOMMIO C TOYKM 3PEHNN €€ COBEPLUEHCTBA, KPOME TOro, OHU BCerga

Ha NOPSIAKM HUXKE HOPMUPYEMOTO NokasaTtensi.

2.2.1 HopwMbl pacxoga cbipbsl U 9HEpropecypcoB B npousBoacTee propuaa

anroMnHuaA

B Tabnuue 2.3 npmBeaeHbl HOPMbI pacxopa Cbipbs N SHEPropecypcoB B NPON3BOACTBE

dbTopmnaa antoMmMHUS.

Tabnuya 2.3 — Hopmbl pacxoga Cbipbs U SHEPropecypcoB NPON3BOACTBA hbTopmaa antoMnHNS

Bug, cbipbsi/aHepropecypca Hopua pe:iona HalT MpumevaHne
3

K®BK 1TF MpnBegeHo Anga «rmapoxm-
'mapokcma antoMnHUS 0,89 T AlOs MWYEeCcKOoro» npouecca c¢
Tonnmeo (NPUPOAHBLIN ras) 0,185 TbIC. HM3 Yyepes ocaxgeHue
AneKTposHeprus 0,3 Tbic. KBT*y AlF3*3H20
HuskonoTeHumanbHbIN nap 1,1 Tkan
CxaTtbI1 BO3ayX 0,075 TbIC. HM3
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2.2.2 SMuccum

B tabnuue 2.4 npeacraeneHa nHgopmauusa no Bbidpocam npeanpusaTuia npyu npouns-

BOACTBE pTOpUAa antoMUHNS.

Tabnuya 2.4 — Bbeibpockl B aTMocdepy NponsBoaAcTBa hTopraa antoMmMHUS

Bbi6pochl

KonunuecTtso BeIOpOCOB

HaumeHoBaHue 3a- 3arpsAsHAIOLLEro BeLye-
NcToYHMK BbI- | KommeHTapun
rpasHuTens MeTOJJ, OYUCTKWU | CTBA Nocne O4YUCTKU Ha 600ca

TOHHY MPOAYKUMW, Kr/T P

AlF3
0342 — odTopuabl | Obecnbinuea- 0,88 BeixnonHasa | MNMpuBegeHo
raszoobpasHbie Hne, abcopb- Tpyba ANS  «rMgpoxu-

Lma MUYECKOro»

npouecca  ye-
pes ocaxgeHne
AlF3*3H20

2.3 OnpegeneHve HaMny4wWuUX AOCTYNHbIX TEXHONOINMM Ans

npousBoacTBa htopuaa antoMmHus npu nepepadorke KPBK

[aHHbI pasgen cogepXut MeToabl B OCHOBHOM OMUCHIBAKOLLME NOTEHUMansHoe A0-
CTWKEHME BbICOKOrO YPOBHS 3aLUMThl OKpYKaroLen cpeabl ANs paccMmaTpmBaeMblX TEXHOMO-
TMW.

Mepepabotka KOBK — noboyHoro npoaykta npu npouseoactee ynapeHHon IPK Bo
dTopna antoMmHMa, camo no cebe MeponpuaTMe, No3BONAIOLLEE MOBLICUTE YPOBEHb KOM-
NNeKCHOCTU nepepaboTkm NPUPOAHBLIX OChaToB U AOCTUYb BbICOKOrO YPOBHS 3aLLUTbI OKPY-
xarowen cpegbl. B otcytctBue nepepabotkm KOBK, ee Heobxogmmo HenTpanusoBaTb, YTO
NPUBOAUT K 06pasoBaHnio BOMbLLOMO KONMYeCTBa OTXOA40B W1 MOBLILLEHHOMY NOTPEONEHNIO N3-
BeCTW. [o3TOMy Npu HaNWMYMM Ha NPEANPUSATMM NO NPON3BOACTBY hocdopcogep)almnx yaob-
peHun BO3MOXHOCTM nonyyate KOBK Hagnexaiero kavecrtsa, nepepaboTtka KOBK Bo dTo-

puaa antoMnHUa asnaeTtca npusHakom HAT.
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2.3.1 «'mppoxummnuecknn» metoa nonyueHusa AlFs yuepes ocaxageHune

Tpurnagpara ¢propmuaa antoMmUHUA
2.3.1.1 OnucaHue

EQVHCTBEHHbIN N3 ENCTBYOLLMX CNOCOBOB NPON3BOACTBA PTOPULA antOMUHNS Ha Tep-
putopun Poccuinckon pegepauunn, peannsosaH B OA «DocArpo-Yepenosel». OctanbHble
NPOW3BOACTBA B HACTOALMA MOMEHT OCTaHOBIIEHBI.

PeannsoBaHHas TEXHOMNOrMS MO3BOMSET MOfy4YaTb BbICOKOKAYECTBEHHbLIM MPOAYKT C
BbICOKMM BbIXOAOM npoaykTa. ObLWwmmMm npemmyLecTBamm TEXHONOMMN ABNAOTCS:

- XOpoLuasa nHTerpauus ¢ npeanpuaTnem no NpomsBOACTBY hocdhopcoiepKalumx yaob-
PEHUN, XOpoLLlas BO3MOXKXHOCTb KOMMIEKCHOW nepepaboTkm NpmpoaHbIx docdaTtoB 1 NCnonb-
30BaHKe NonyTHOro propa;

- OTCYTCTBME HEOBXOAMMOCTN B AONOSNTHUTENBHBIX BUAAX CbIPbS, TAKMUX Kak CepHas Ku1c-
noTa, NNaBuKOBbLIA WNAT (PHOPUT), aMMUNaK;

- HU3KMe BbIOPOCHI 3arpsa3HAOLWLMX BELLECTB B aTMOCKEpy, BO3MOXHOCTb yTUNM3aumm
CTOYHbIX BOA B MPOM3BOACTBE, HU3KOe pecypconoTpebneHne, CoOoTBETCTBEHHO, OTCYTCTBUE
KPYNMHOTOHHEXKHBLIX OTXO40B, Takux Kak (oToporunc v ap.;

- XOpoLUMe BO3MOXHOCTW ANA UCnonb3oBaHus nobovHoro npoaykta SiO2 B kadecTBe
noBoYHOro NPoAyKTa B pasnnyHbIX Lensx.

Bbibpockl B okpyxaroLlyto cpeny npueeneHsl B Tabnmue 2.4 «Beibpockl B atmocdepy»

2.4 Hannyuwime AOCTYNHbIE TEXHONOIUMU NPU NPOU3BOACTBE

¢Topmuaa antoMuHuUA

B HacTodwee Bpema B Poccum cyLecTBYeT e4MHCTBEHHOE NpeanpuaTue, rae peanu-
30BaHa TexHonormsa gropmaa antoMUHUA TUAPOXUMUYECKMM CNOCODOM Yepes ocaxieHue
AlF3*3H20. Takmm oBpasom, B COOTBETCTBUN C MPUHATBIMW HOPMaTMBHO — MPaBOBbIMU aK-
Tamp, HaUNy4LW Yy TEXHOSOMMIO BbIOpaTh HENb34.

[aHHbIe O TEXHONOrMYeCcKnX nokasaTtenax paccMmaTpuBaeMon TEXHONOIMMK, CoaepKa-
e ypoBHU NOTPeBneHNs Chipba U SHEPrOPECYPCOB NpuBeaeHbl B Tabnuue 2.3 (n. 2.2.1).

YpoBHM sMuccumn npuBegeHsl B Tabnuvue 2.4 (n. 2.2.2)
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2.5 NepcnekTUBHbIE TEXHONONMKU Npon3BoACTBa (hTopuaa

dntioMUHunA

B naHHOM pasgene npuBOAATCH NEPCNEKTUBHbIE TEXHOMOMMWU, KOTOpble MOryT ObITb
NPUMEHEHBI B NPOU3BOACTBE (PTOpMaa antoMUHUS MMAPOXMMNYECKMM CNocoboM Yepes oca-
xaeHune AlF3*3H20. [pyrmue cnocobbl n3-3a OTCYTCTBUSA AENCTBYOLWMX Npon3BoacTs B Poccun
B JA@HHOM pasfene He paccMaTpuBaroTCS.

OcHoBblBasACk Ha Poccuickom 1 EBponenckom onbiTe NpomsBoacTBa propmaa anomm-
HWA paccMmaTpmBaeMbiM CNOCOBOM MOXHO BbIAENUTE 3 OCHOBHbLIX HanpaBneHUs COBEpLUEH-
CTBOBaHWNA TEXHONOMNI:

a) Ncnonb3oBaHne cyxoro cnocoba nogaym BNaXHOro rmapokcmaa antoMUHNA B peak-
TOpPbI HENTPanNu3aunmn C UCKNKOYEHNEM y3na ero cycneHamposanna sogon. MNMpu coBpeMeHHOM
YPOBHE LOCTYMHbIX TEXHUYECKMX YCTPOUCTB STO BMonHe ocywectsumo. Cnoco® nossonsaet
CHU3UTb yAernbHble pacxofbl OCHOBHbIX BUAOB CbIPbA M KONMMYECTBO MaTO4YHbIX pacTBOPOB
dhTopMaa antoMmMHNS;

©) ncnone3oBaHWe rnyxoro napa Ans nogorpesa pabounx cpeq, YTo Takke no3sonuT
3KOHOMUTb CbIPbEBbIE PECYPCh;

B) NOBbILLEHME KadeCTBa KpemHerens (MoBblLLEeHNe coaepKaHns OCHOBHOIO BELLECTBa,
CHWXKEHME KOMMYecTBa NpUMecen 1 BrnaHOCTK), obpasyroLeroca nocne pasgeneHis peak-
LMOHHOW CMECU Ha NEHTOYHOM BaKyyM-(puneTpe, C Lenbio ero yTunmsaumm n BOBNeYeHns B

MPOW3BOACTBO PasfnyHbIX NPOAYKTOB.
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Pa3pen 3. NMpousBoacTBo cynbgarta Kanbums

Mo nponcxoxaeHno nonyYyaemMbin CynbdaTt KanbUna MOXHO pasgenuts Ha aBe 60nb-
Lwne rpynnbi:

1) rMNC 1 aHrIMaPUT NPUPOLHOIO MPOUCXOXKAEHNS;

2) XMMUYECKN OCaXAEHHbIE MMNC, NONyrapar cynbdara kanbumsa n aHrmapur.

[MonyyeHne NpoAYKTOB NEPBOU rpynmnbl OTHOCUTCA K ropHOA00bIBaoLLEN NPOMBbILLMEH-
HOCTU (MPOM3BOACTBO HEPYAHbLIX CTPOUTENBHBIX MaTepuanoB) U B HACTOSLLEM CNPaBOYHUKE
HOT He paccmaTpuBaeTcs.

Ko BTOpOM rpynne oTHOCUTCA Cynbdar Kanbuus, KOTOpbIN obpasyeTcs B pasnmyHbIX
NPON3BOACTBax B kKayecTBe NOBOYHOro NpoAyKTa:

— pearunc (CepHUCTbIV runc, cynbgornnc) obpasyeTcsa npn MOKpbIx cnocobax ynaenu-
BaHna SO2 (Aecynbdypusayms, CepooUmcTka) N3 OTXOAALLMX ra3oB NPOLECCOB CKUMAHUS TOM-
nvBa B pasnuyHbIX TexHonormyeckux arperarax TOC, metannyprum, XMMMYeCKOW NPOMbILL-
NEHHOCTU N ApYrnX NPOU3BOACTB;

— dhocorunc, docdononyrngpat — nobouUHbIE NPOAYKTbI NPON3BOACTBA SKCTPaKLUMU-
OHHON POCHOPHON KUCINOTbI CEPHOKUCIOTHBLIM Cnocobom;

— Bopornnc — NnoBoYHBIN NPOAYKT CEPHOKMUCNOTHOrO pasnoxeHnsa BopcoaepxaLlynx Mm-
HepanoB Npu Nony4YeHnn BOPHON KNCNOThI;

— yuTporunc obpasyeTca npy Nony4eHU NMMOHHOW KCIOTbl BUOXMMMYECKOM CNOCO-
oowm;

— dTopaHrimaput (dpTopormnc) — NoBOYHLIN NPOAYKT CEPHOKNCNOTHOrO NPON3BOACTBA
NnaBUKOBOW KMCMOTbI M3 NONEBOro LWnara,

— XM0pOorunc (panHeli rmnc) Nony4YaeTca Npu KanbuMeBOn O4NCTKE pacconoB OT Cyrb-
datos;

— dheppornnc obpasyeTca nNpu OCaXAEHNN U3 PacTBOPOB (HaNpuMeEp, CTOYHLIX BOA)
CynbdaToB enes3a M3BEeCTKOBbIM MOJTOKOM;

— TUTaHOrMNC — NOBOYHLIN NPOAYKT CEPHOKNCIOTHOM NepepaboTKn TUTAHOBOIO CbIpbS;

— TMAPONU3HLIV rMNC — NOBOYHBIN NPOAYKT TEXHONOrMYECcKon obpaboTkm Lennonossi;

— TapTparornnc — noBOYHLIN NPOAYKT NPON3BOACTBA BUHHOW KNCMOThI.

B cBA3n ¢ KpynHOTOHHaXKHOCTBIO Npou3BoACcTBa B Poccunn dpocdopcopepallmx MmHe-
parnbHbIX y4OOpEeHU Ha OCHOBE 3KCTPaKLMOHHOW pocdopHom kncnoTel (QPK) ocoboe mecTo
B NPOWN3BOACTBEHHbLIX MOLLHOCTAX cynbdara kanbuusa 3aHuMaroT npoussoauTenu gocdo-
rmnca n poccononyrugpata. Npn paccMoTpeHUn BONPOCOB TPAHCMOPTUPOBAHNS, XPaHEHUS

N ncnonb3oBaHus oba NpogyKkTa YacTo MMEHYIOT NPOCTO POCKOrMncom.
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Mpn nonyyeHun 11 P20s5 B QPK Ha 0TeuyeCTBEHHbIX NpeanpuaTusax obpasyetcsa 4,20-
5,45 T thbocpormnca (B nepecyéte Ha Cyxon gurngpart cynbdarta kanbums). OTkyga cnepyer,
4yTO MpPW MOJIHOW 3arpy3ke POCCUNCKUX MOLLHOCTEel No npomnssoacTBy SPK moxeT o6pa3oBbl-
BaTbcA 13,5 MAH. T dpocdpornnca B rof (B nepecyéte Ha Cyxou gurnapart cynbgara KanibLus).
Mpn aTOM C YYETOM peasibHON 3arpy3kn npoussoacTB B 2013-2014 rr. o6pasoBaHue gocco-
rurnca Haxogunoce B npegenax 12,0-12,5 mnH. 7 B roga. Hapagy ¢ aTum npou3BOACTBO NPUPOA-
HOr0 TMNCOBOrO KaMHs U aHrmapuTa ropHofo6biBatoLeli NpoMbliWeHHoCTb0 Poccun B 2013-
2014 rr. cocTaBnAM0 B cpefHeM 0Koso 12,6 MnH. T B rod. Takum o6pa3om, NpovM3BOACTBO Npu-
POAHOroO cysnbara Kaabuua CpaBHAMNOCL MO MOLWHOCTU C nosiyyeHnem dpocdporunca.
PacnpegeneHune ncnosnb3dyemoro B Poccum choccorunca no HanpasneHnsAM B CpefHeEM

3a 2013-2014 rr. npuBefeHO Ha pucyHke 3.1.

Panl; Panl; LlemeHTHas
CTpounTensCTBO MPOMBILLIEHHOCTb;
ABTOMOOU/bHBIX 35; 36%

Aopor; 18; OMBILLIEHHOCTb

Mpou3BOACTBO YAOBPEHNIA

CrpowutenscTs
Paal: aBTOMOGM/ILHBIX goporal;
Menvopauus; 29; I'IpomssopLCTBO
29% ypobpeHuia; 17,

17%

PucyHok 3.1 - PacnpegeneHue vcnonb3yemoro B Poccun dpocdporunca no HanpasneHvsam (B
cpepHem 3a 2013-2014 1r.)

3.1 OnuncaHmne TeXHOTIOTMYECKNUX NPOLECCOB, UCMOJIb3YEMbIX B

nponssoacTee dpocdormnca

B cnpaBoyHnke HAT NTC 2-2015 «pon3BOACTBO aMMuaka, MUHepasbHbIX yA06peHuni
N HEOPraHMYEeCKNX KNCNOT» npuBeaeHa nogpooHas nHdopmaumns no nponssoactey 3®K ¢ no-
NyTHbIM MosiydeHnem dgpocdorurnca. Tam xe npuBefeHbl OCHOBHble Hanpas/ieHUs UCNOoJ1b30-
BaHusa dpocdporunca.

Mpouecc npounssoacTea IPK u choccornnca cocTont us cnepyromx OCHOBHbIX CTa-

1) npuem un xpaHeHue pocaTHOrO Cbipbs U CEPHON KUCNOTbI;
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2) aKkCTpaKkums — pasnoxeHme hochaTtHOro Coipbs C KpUcTannnaaumen cynosdara Kanb-
umsa B dopme aurngpara unn nonyruapara;

3) bunbTpaumsa — pasgeneHme peakuMOHHON Nynbnbl HA BakyymM-punbTpax ¢ MHOro-
KpaTHOW NPOTMBOTOYHOW NPOMbIBKOM OCafaKa;

4) KoHUeHTpupoBaHue IPK;

5) xpaHeHne DK (kpeMHedTOPUCTOBOAOPOAHON KMCNOTHI);

6) xpaHeHwe docgornnca;

7) abcopbumoHHasa oumcTka 06pasyoLLMXCs B NPOLIECCE MPOM3BOACTBa PTOpCOLepKa-
LLNX ra3os nepeq BbIOpocomM B atmocdepy (C nony4eHNeM KpeEMHEDTOPUCTOBOLOPOAHOM KNC-
noTbl)

Cxema nonyyenna 3PK n docdormnca ¢ ykasaHnem cragmm TEXHONOrMYECKoro npo-

Llecca npeacraBsneHa Ha pucyHke 3.2.
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XpaHeHune dochornnca NPoNCXoauT Ha cneunansHO OpraHM3oBaHHbIX OObekTax ckna-
anposanus. Co ctagmm xpaHeHns pocdornnc MoxXeT ObITb MCNOMb30BaH B HAPOAHOM X0381-
CTBE KaK HenoCpeaCTBEHHO, Tak WU nocne AONONHUTENbHOM 0B6paboTkM ANS U3MEHEHUS ero
Ka4yeCTBEHHbIX XapakTepUCTUK.

B HacTosawee Bpems Ha npeanpuatnsax gononHuTensHasa obpaboTtka gocdornnca npo-
BOAUTCA B LIENAX YMEHbLUEHNSA coaepXaHna B HEM cBOOOAHOW BRnaru Umnn yBenmyeHns ero

MMOTHOCTW 3a CHET YNNOTHEHNS.
3.1.1 HenocpeacTBeHHOE Ucnonb3oBaHue occorunca

docdormnc B HapogHOM X03aUCTBE Poccunm mcnonb3yeTcss B KA4ECTBE CreayroLmx
NPOAYKTOB:

—Kanbuuncepocogepxawiee yoobpenme;

—MENMOopaHT;

—pobaska npu npounssogcTtee komnnekcHbix NPS/NPKS/PKS cepocopepxawumx yaob-
PEHU,

—CTpOUTENBHLIM Matepuarn, NCNOMb3yEMbIA NPU COOPYKEHUMN aBTOMOBUITBHBIX 4OPOT;

—CTPOUTENBHBIN Matepuan ansa coopyxeHus gamo;

—B Ka4yecTBe CbIpbs ANS NPOM3BOACTBA TEPMOCybdaTa kanbyus.
3.1.2 JononHuTtenbHasa obpaboTka coccormnca

lMocne pononHuTensHoM 06paboTkn Hochornne NCNONb3yeTCH B CreaYyHOLWMX Hanpae-
NEHVAX:

—Kanbuuncepocogepxawiee yoobpenme;

—MENNOPaHT;

—f06aBka K LEeMEHTHOMY KIMHKEPY Nepes ero NoMosioM B KAa4ECTBE perynsatopa CpokoB
CXBaTbIBaHNSA LIEMEHTA;

—pobaska npu npounssogctee komnnekcHbix NPS/NPKS/PKS cepocopepxawmx ynob-
pPEHUM,

—B KayecTBe HanoIHUTENS B JTAKOKPaCOYHOM NMPOMBbILLNEHHOCTY,

—CTPOUTENBHBIN Matepuan ansa coopyxeHus gamo.

HononHutensHasa obpaboTka Npy NPOM3BOACTBE HasBaHHbLIX MPOAYKTOB Moapasyme-
BaeT crneaywme cTagum:

1) BbIN&XMBaHne gpocgormnca Ha obbeKkTe CkNnagnpoBaHuS,
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2) B3pbIXMeHNE MaTepuana C BO3MOXHON TPaHCMOPTUPOBKOM Ha CreumanbHbIv yya-
CTOK;

3) hacoBka n OTrpyska noTpedurento.
3.2 TeKywue ypoBHMU 3MUCCUUN

B npouecce npounssogctea IPK n pocdormnca B raszoyto a3y BbIAENAOTCA COeamn-

HeHuna oTopa. OTXoA4bl NPOM3BOACTBA OTCYTCTBYHOT.
3.2.1 Bbibpocbl B atmocdepy npu npounssoactee doccorunca

OCHOBHbIMY BpPeAHLIMM KOMMOHEHTaMU BbIOPOCOB B aTMOcepy SBMATCS PTOPCO-
aepxawume rasel. [laHHble no Bbibpocam npeacrtaeneHsl B Tabnuue 3.1.

[Ans O4nMCTKM OTXO4ALMX ra3oB OT hTopa nepen BbIBPOCOM B aTMOCdepPy NCMONb3y-
roTca abcopbumoHHble cucTembl. MeToa onpeaenerna cogepkaHna otopa B OTXOAAWNX ra-

3ax — NOTEHLUMOMETPUYECKMI.

Tabnwuya 3.1 — Beibpockl B aTmMmocepy 0T npousBoacTs hocdorunca

Bbi6pochl KommeHTapun
HaumeHo- KonuyecTtso Bbl-
OpocoB 3arpsas-
BaHWe 3a- MeTopg, onpeae-
i HAOLWMX Be- i i i
rPA3HAID MeToa SCTB NOCHE MCToYHMK BbI- | Tpouecc Npo- | NeHus sarpas
Lnx Be- OYNCTKM OI:I-I-tI/ICTKI/I B DAC- 6poca N3BOACTBA HAOLWMX Be-
tHects YyéTe Ha ToFl)-m tecrs
y
dochorunca, Kr/T
0,013 (0,006- | BbixnonHas Monyruapar- MoTeHumo-
Abcopbums HbIW o
0,019) Tpyba METPUYECKNI
CoepgunHe-
HWSa pTopa lMoTeHywo-
(F) 0,015 (0,005- BbixnonHas Ourngpart- | meTpudecknin/
Abcopbups 0,028) Tpyba HbIW dhoTomeTpun-
YECKNN

3.2.2 O6paweHne co CTOUYHbIMN BOgaMM

B npoussoactee QDK 1 docdornnca cTouHble BOAbI, HENOCPEACTBEHHO cOpackiBae-
Mble BO BHELLHME BOAOEMLI, HEe 00pasyroTca. TexHOnorndeckme pacTBopbl, cogepaline
dTop, P20s n gpyrne KoMnoHeHThI, NepepabdaTtbiBatoTca B Lmkne nponssoactea IPK n ¢goc-
dorunca. OunileHHbIe BoAbI NOCNE HenTpanuaaumm NoBTOPHO NCMOMb3YHOTCA B BOJ0060pOT-

HbIX Uuknax uexos 3K n npegnpmusatun.
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3.2.3 Otxoabl NnpoM3BoACTBaA

OTx0A4bl MPON3BOACTBA OTCYTCTBYIOT.

3.3 OnpepeneHne HaMNy4WUX JOCTYNHbIX TEXHONONMU NpU

npou3BoacTBe ¢poccorunca

Ncnonb3oBaHne XMMUYECKN OCaKAEHHOrO CynbdaTa KanbLusa B HAPOAHOM XO39MCTBE
anaetca npmsHakom HAT, Tak kak N03BONAET CHU3NUTb TEXHOrEHHOE BO3AENCTBME Ha OKpY-
XaroLyro cpefy NocpeacTBOM cokpalleHns obbEémMoB A00bI4M NONEe3HbIX NCKonaembIx (rmnca
W aHrmgpuTa) u3 Hegp 3emMnm N yMeHbLUEeHNa KONMYecTBa CKNaanupyemMoro XmMmnyeckn oca-
XAEHHOro cynbdaTa Kanbums.

MoBbIWeHWe KadYecTBa Nony4YaemMoro gocgormunca BO3MOXHO NpU BHEAPEHUN pasfind-
HbIX TEXHOMNOrMYECKUX MEPONPUATUN, NpuBeaéHHbIX B cnpasodHuke HAT UTC 2-2015 «[Mpo-
N3BOACTBO amMmmumaka, MUHeparbHbIX YA0OPEHNIN N HEOPraHUYECKNX KUCIOT» N HanpaBneHHbIX

rnaBsHbIM 06pa3oM Ha ynydlleHne npouecca nonyyveHna IPK n pocdormnca B Lenom.
3.4 HaunyJwme AOCTYNHbIE TEXHONOIMMU

B HacTosilee Bpems CyLecTByeT BO3MOXHOCTb AallbHENLIEN MOoLepHU3aUun npesa-
CTaBneHHOM B pasgene 3.1 TEXHONOrMYEeCKoM CXeMbI C MPUPOCTOM MOLLHOCTU, CHPKEHMEM Ce-
6ecToMMOCTU NPOAYKLMM N YMEHBLLEHMEM BO3LENCTBUS Ha OKPYXXatoLLyto Cpeay.

B cocTaBe cyLecTByOLMX TEXHOMNOMIN PEKOMEHAYETCS MO PSiAY NOANPOLECCOB TEXHO-
NOMMYECKOM CXeMbI B kadecTBe YacTHbIx HOT npoBoanTs MEPOMNpUSATUS, NPUBELEHHbIE B Tab-

nmyax 3.2-3.3.
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Tabnuuya 3.2 — OnucaHme TEXHOMNOrMYECKUX MEPONPUATUA NPOU3BOACTBA dhocdormnca

OpdbekT oT BHeapeHUs

Ne OcHoBHoe
n.n OnmcaHme MeponpusTIs OBuvekr BHeL- aﬁ:g(;; Vcl)i_ Breproad- | oo csepe- Orpanuuenue | s opa
peHus dexTus- NPUMEHNMOCTH
HOBHbIX 3a- XXEHWe, B OTH. Hune
HOCTb, B OTH.
FPSA3HAOLLNX en. en.
BELLECTB
1 BHeppeHue TEXHUYECKNX MepPO- Mpouecc npo- CHwmxeHne - - B 3aBucumocTtun [osatopebl,
MPUSTUA NO YIYYLLEHUIO Kade- N3BOACTBa coaepKaHusa OT KayecTBa TpaHcnop-
cTBa docdpormnca un goccono- SOK u poc- npumecen B gocdaTtHoro Tepbl, NUTa-
nyruapara, ¢ UCNosib30BaHUEM dorunca docdorunce CbIpbA. Tenu, puns-
OAHOr0 UMW HECKOMNbKUX METO- (dpocpo-no- n poc- T exXHUKO-3KO- Tpbl
OB, BKIIOYaOLWUX: nyrugpara) donony-rua- HOMUYEecKas
— ctabvnmsaymio TexHonornye- pare, peak- Luenecoobpas-
CKOTO PEXNMA; L1 BOAHOU HOCTb
— yBENMYEHNE KOMMYECTBA BOJbI BBITAXKW,
Ha NPOMBbIBKY; brmskas k
— 06paboTKy unn HenTpanmsa- HeUTPansHoU
LU0 KanbLUNCOAEPKALLMM areH-
TOM;
nepekpucrtannusaguio cynodara
Kanbyms;
— nosblWweHne pH apyrumm cno-
cobamw.
2 lMepeBoA Ha NcnNonb3oBaHue B Mpouecc npo- - CHwxeHne - Hanuuwne cu- -
KayecTBe oxnaxgaroLien Bogbl n3BOACTBa notpebnenuna CTEMbI rMapo-
OCBETNEHHOW BOAbI CUCTEMbI OOK u poc- obopoTHOM TpaHcnopTa
rmapoyaaneHus pocdorunca dorunca BOAbI UMKNa docdorunca
(hocdo-no- oxnaxaeHus
nyrungpara) B rpagupHe
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OpdbekT oT BHeapeHUs

Ne OcHoBHoe
n.n Onuncanuwe meponpusTus ObwexT BHeA- 33:?(':(5; Vcl:z- SHeproag- Pecypco-cbepe- Orparinerive obopygosa-
peHus dekTmB- NPUMEHNMOCTH
HOBHbIX 3a- XXEHne, B OTH. Hune
HOCTb, B OTH.
rPSA3HAOLLNX en. en.
BELLECTB
3 Mcnonb3oBaHme OXNadkgeHHOM Mpouecc npo- - CHwxeHne CokpalyeHne HeT -
OCBETNEHHOW BOAbI U3 MMMNCOHAa- n3BOACTBa Temnepa- pacxoga 060-
KonuTens Ans KoHAeHcauuu na- SOK u poc- TYpbl BOAbI POTHOMN BOAbI
pOB B CUCTEMAaX CO34aHWs BaKy- dorunca BO BHYTPEH- BHELUHEro
yMa aKCTpakyuu-huneTpayumn (hocdo-no- Hem 0BopoT- yukna
nyrungpara) HOM LMKne,
cokpalleHne
3Heprosa-
Tpar
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Tabnuya 3.3 — OnucaHue TEXHUYECKNX MEPONPUATUA NPOU3BOACTBa dhocdormnca

OpdbekT OT BHegpeHus

Ne CHI/I)Kel-H/Ie OrpaHuyeHue OcHosHoe
nn | Onucarne meponpustus | OGbeKT BHEAPEHUs | IMMCCHIA oc- OHeproathdpek- | Pecypcocte- PVIMEHMOCTA obopyaoBa-
HOBHbIX 3a- TUBHOCTb, B OTH. pexeHne, B Hue
rPA3HAOLLNX en. OTH. ej,.
BeLlecTB

1 MopepHusauusa y3nos [Mpouecc npouns- - CHwxenue no- Cokpalye- Het JleHTouHbIE
dunbTpauun c ycta- BoacTea APK n Tpebnenms HWe noTepb BaKyyM-
HOBKOW NEHTOYHbIX Ba- docdornnca 3NEeKTPO3Hep- P20s 3a PunbTpLI
KYYM-punsTpoB (dbocononyrng- MK 3a c4eT no- | cuyeT ctabu-

paTta) BbILLEHNA NpPO- nmsaumm
n3BoguTensHoO- | paboTbl y3-
cTH noe punbs-

Tpaumm

2 [Mepexon Ha ncnonb3o- lMpouecc npouns- - CHwkeHme pac- - Het YacToTHble
BaHWe 4YacTOTHbIX Npe- Boactea APK n XopAa aneKkTpo- npeobpaso-
obpasoBarenen gns docdornnca 3HEprnm BaTenum
HacocoB 1 gpyroro obo- (pocononyrma-
pygoBaHnA pata)

3 PekoHcTpykuymnsa asto- lMpouecc npouns- CHwkenne | CHwkeHue pac- HeT pnaH- Het CucremHo-
MaTu3npoBaHHbIX CU- BoacTea APK n 3a cyet Xofa 3Hepro- HbIX annapartHble
CTEM ynpaBneHns Tex- docdornnca cTtabunmaa- pecypcos KOMMEeKChI
HOMNOrMYeCcKNM npoLec- (pocononyrma- LM NoKa-
coMm paTa) 3arenen

npouecca

9102-61 O1M
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OkoHyaHue mabnuys! 3.3

OpdbekT OT BHegpeHus

Ne Chikerme OrpaHuyeHue OcHosHoe

" Onucanue meponpuatns | O6bekT BHeapeHws | dmuccuin oc- | 3Heproacpdpek- | Pecypcocbe- P MG obopyaoBa-

n/n HOBHbIX 33- | TUBHOCTb, B OTH. | PEXeHue, B NPUMEHNMOCTN He

FPAA3HAIOLLMX en. OTH. ef.
BELLECTB

4 | 3ameHa napo3XekTop- [Mpouecc npouns- - CHwxeHne - JkoHOMMYecKasn Bogokone-
HbIX HACOCOB Ha BOAO- BoacTea IPK u HOPMbI pac- Luenecoobpas- LeBble Ba-
KonbLeBble docdorumnca Xopa napa Ha HOCTb KyyMm-

(pocononyrma- 10% HacoChbl
paTta)

5 PeKOHCTPYKUMA CUCTEMDI Mpouecc npoussoa- CHwmxeHne HeT gaHHbIX HeT paHHbIX HeT Abcopbep
abcopbuymm rasos OT 3KC- ctBa OPK n goc- KOHLleHTpa- Tvna AlNC
TpakTopa dorunca (choc- umm ptopa B

dononyrnapara) BO34yXxe pa-
Bouyen 30HbI
6 3ameHa nepemelumBato- Mpouecc npoussoa- - Crabvnmnsaymsa TexHonormye- HeTt MeLuankum

LNX YCTPOUCTB

ctBa OPK n goc-
dorunca (hoc-
dononyrnapara)

CKOro npouecca, CHWXeHue no-
Tepb hocartHoro celpbs, yaenb-
HOro pacxoga 3neKTpo3Heprum

910Z-61 1M
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3.5 NepcnekTUBHbLIE HanNpaBfeHUs B TEXHONIONMU NPou3BOACTBaA

c¢occporunca

MepcnekTnBHOM TexHonormen 3PK n gocdormnca aBnaeTca gurnapartHo-nonyrngpar-
HbIW MPOLECC C ABYXCTyneH4yaTon punbTpaumen. JaHHaa TEXHONOrma peann3oBaHa B npo-
MbILNeHHOM maciTabe 3a pybexom (yctaHoBka MoLyHocTbHo 180 Thic. T P20s B rog ¢ ncnone-
30BaHMEM B Ka4eCTBE CbIpbsi XMOMHCKOro anaTtuToBOro KoHUeHTpaTta, okono 80% nony4vae-
MOro gocgormnca OTrpy>KaeTca NPOM3BOAUTENSM TMNCOBbIX CTPOUTENBHBLIX Marepmanos) U
yCOBEpLLEHCTBOBaHA HA OCHOBAHMM OTEYECTBEHHbIX NabopaTopHbIX MCCNea0BaHNN.

Mpn peanusayun pUrMapaTtHO-NONYrMapPaTHOro npouecca AOCTUraroTCa cnepyrowme
3KOMNOrnMyeckne npenmyLLecTaa:

- nonyyeHne NnoBGOYHOro NpoayKTa — nonyrugparta cynbdara kanbumsa — BbICOKOro
kadecTBa (P20s5 o6w. < 0,5%, Fosw. < 0,1%);

- docdononyrmapar MoOXeT NPUMEHATLCA HEMOCPEACTBEHHO ANA NPOM3BOACTBA
FUNCOBBIX BSXKYLLMX N U3AENUA U3 HUX,;

- JOCTUXKEHNE BbICOKOrO TEXHOMNOrn4eckoro Bbixoga P20s — 98,5-99,2 %.

Bonee nogpobHO gaHHaa TEXHONOrMsa paccMoTpeHa B MHPOPMAaLMOHHO-TEXHNYECKOM
cnpasoyHuke HOAT UTC 2-2015 «[Npom3BoacTBO amMmmuaka, MMHEparnbHbIX yA400peHnin n Heop-

raHN4YeCKNX KNCroT».
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Paspen 4. npOVI3BO,E|,CTBO TeXHN4YeCKuUX, KOpmMoBbIX U NMULLeBbIX

c¢doccpaToB

OcHoBHble cdhepbl NPUMEHEHNS HEOPraHNYeCckx docdaToB:

- B npounsBoacTtee yaobperHun (onmcano B UTC HOT Ne2);

- B NPOM3BOACTBE KOPMOBLIX hocaToB

- NPON3BOACTBO CUHTETUYECKMX MOKLLMX CPeAcCTB (CTUpanbHble NOPOLKN U T. 4.) —
Tpunonudgocgar HaTpus,

- nnweBkle pocdaTbl.

KntoueBble pervoHbl noTpebneHna NpoMbIWNEHHbIX U nyweBbix docgaTtos — CLUA
(29%), Kutan (29%) n Espona (15%) (pucyHok 4.1).

— OCHOBHbIe CErMeHTbl 0Tpacny NPOMBbILLMEHHBIX 1 MULLEBBIX POCtaToB — AeTEPreHTbl
(MpenmyLecTBeHHO TpunonudocdaTt HaTpus), BOAOpacTBOpMMbIE yaobpernsa (pocdatsl am-
MOHUS) U nULLeBble hocdaThl (hocdaTel HATPUS, Kannsa u apyrmue).

— lMoHmkaTtensHas gnHammka MUpoBOro notpednenns dgpocdaTtos B NOCNEAHNE roabl
obycnosneHa onepexarLmMmm TeMnamm CoKpaLLeHnem cnpoca Ha Tpunonmdocdar ang npo-
N3BOACTBA MOKOLMX CPEACTB, BCNEACTBUE AENCTBYHOLLMX OrpaHUYeHnin No ero Ncnonb3oBa-
HUIO B pa3BUTbLIX cTpaHax EBponbl, AMepukn, a Takke B Kutae.,

— CokpauleHne cnpoca Ha Tpunonudocdar ANa MOKOLWMX 3a NocneaHne 5 neT oueHu-
Baetcs B 400-450 TbIC. TOHH P20s5 (700-800 ThbiC. TOHH NpoAayKTa).

— CokpalleHne notpebneHns gocdaTtos AN NPOU3BOACTBA AETEPreHTOB B OCHOBHOM
KOMMEeHCMpOoBanocb POCTOM noTpebneHnsa nuwesbix pocdaToB, 0COBEHHO B pasBnBaroOLLMXCA
cTpaHax Asunn, a Takke poCTOM Cnpoca Ha BoLOpacTBopuMble yaobpeHunsa B Kutae u, B MeHb-
wewn crenenHu B CLLUA n Espone;

— TMNPH (cymmMapHO TEXHNYECKUI N MNLLEBON) — OCTAETCA OCHOBHBIM TOPryeMbIM Npo-
ayktoMm. O6bvem muposon Toproenu coctaenaeT 420 ToiC. TOHH P20s nnn ~730 TbIC. TOHH Npo-
Aykra. OCHOBHasA 4ONS TOProBnn NoKa NPUXOAUTCA HA TEXHNYECKUA NPOAYKT (4N NpOM3BOa-
CTBa MOILLUMX), KOTopasa BnocneacTsum ByaeT cokpawaTbCs;

— Begywmmm skcnoptepamum TIMNOH noka eeictynatot Knutan, TyHuc n Poccum — 10 eCcTb

CTPaHbI, 3KCMOPTUPYHOLLME TEXHNYECKUM MPOAYKT (KnTam — TEXHNYECKUIA + NULLIEBON);
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NMpumeHeHne docaToB
OunHamuka notpebneHus, 1.1. PIOs P tocep
2-6 aanng M s

ME
1T THY rel*  j6jj

1X0 . on

Muwesble
Odi7bl
%

"750 1.1
P20S

O»1UNP«TL,

2011 2011 201B 2014 TrOi5o0y

PucyHok 4.1 - MupoBoe noTpebseHne TEXHUYECKNX 1 NMULLEBBLIX dhocaTos
4.1 Tpoun3BoaCTBO KOPMOBbIX (hocdartoB

Ha tepputopun P® nmeetcsa Tpy npon3BOACTBA KOPMOBbIX (hocdaros:

1. AO «Anatut» (banakosckuii counnan). (. banakoso CapaToBCckuini o6nacTn);

2. OO0 NI «docdoput» (r. Kunrucenn);

3. OAO «l'mgpomeTtannypruyeckuii 3asog» (r. IepMOHTOB).

CpaBHUTE/IbHbIA aHann3 NPoAYKUMU OaHHbIX NPeanpuUATUiA, UCXOAA N3 UX XMMUYECKOro
cocTaBa, npepgcrtasneH B tabnuuye 4.1.

M3 paHHbIX npenctaBneHHbiX B Tabnuue 4.1 BUOHO:

1. AcCOpTMMEHT NMPOU3BOAUMON NpoAaykuun npeanpuatuamu P® npepcrassieH OCHOB-
HbIMW Mapkamu KOpMOBbIX pocpaToB Ha OCHOBe (pocdraToB Kanbuunsa, HATPUSA U aMMOHUS;

2. MpopykTbl Nnpoussoactea bd® AO «Anatut», r. banakoso n OO0 TN «®ocdopuT», T.
KuHrncenn npeactaBnsoT cob60ii kopMoBble hocaTtbl HA OCHOBE pa3/inyHbIX popm hocda-
TOB KanbLua CO CXoxel pactBopumocTbio B 0,4%-HOM pacTtBope cosifiHoi kucnotbl (HCL) -

NMUTALUN XXENYA0UYHOr0 COKa;
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Tabnuuya 4.1. CpaBHUTENBHAA XapakTepucTuka kKopmMmoBbIx hocdaToB

MponseoguTenn 1 NPOAYKThI

B® AO «Anatnt»

OO0 Mr «docoo-

OAO «l'mppomeTan-

pUT» Nypruyeckmmi 3aBog»
docathl obec-
¢)TopeH_k|1§>)e2$gg— NedTopuposaH- [namvo- MoHoam-
HavmeHoBaHve noka- Mosgéeé 0020 " | HbW pocpar, TY HAVOC- MOHWN-
3aTerns ) 2182-001- baT Kop- docar
9438-2012 56937109-2006 KOP" | kopmoBoi/
mosomn TY TY 2189-
Tpebo- 2182-538- 436-
BaHUS K 00209438-
Mapka 00209438-
( Ag npoayk- MapKa MapKa 2008 2008
UM Ha «P» «G»
3KCMnopT
1 2 3 4 5 6 7
1.  Maccoeasa pgona| 51+1 - 41 41 5341 6111
P20s, pactBopumoro B )
0,4%-HomM  pacTBOpe
CONSAHOW KNCNOTbI
(HCI), %: 22,0+ - - - -
B nepecuete Ha| 04
cbocdpop, %
2. MaccoBasa pons - 22,0 - - - -
docchopa obwero, %
He MmeHee
3. Maccoeaa pgons| 16+ 1 H.M. 30 30 - -
kanbumns, % 15,0
4. Maccoaa pongd - - 5 (Na) 5(Na) | 211 (N) 1241 (N)
asota (Hatpuq), pac-
TBOPUMOro B 0,4%-Hom
pactBope CONSAHOW
kucnotbl, %
5.MNokazatenb aktmB-| HM. 3,4 | 3,545 - - - -
HOCTW BOAOPOAHbIX ) )
WOHOB, ef. pH, He me-
Hee
6. MaccoBaa pons - 95 - - - -
docopa, pacTeopu-
MOro B 2%-01 NNMOH-
Hown kucnote, % oT 0b6-
wero docdopa He me-
Hee
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MponseoguTenn 1 NPOAYKThI

B® AO «Anatnt»

OO0 Mr «docoo-

OAO «l'mogpomeTan-

pUT» Nypruyeckmmi 3aBog»
docathl obec-
¢)TopeH_k|1§>)e2$gg— NedTopuposaH- [ammo- MoHoam-
HavmeHoBaHve noka- MOBg'Eseé 0020 " | HbW pocpar, TY HAVOC- MOHWN-
3aTens ) 2182-001- har kop- docdar
9438-2012 56937109-2006 P | vopmogoit
mosoun TY TY 2189-
Tpebo- 2182-538- 436-
BaHWNA K 00209438-
Mapka 00209438-
( A? npOJJ,yK— MapKa MapKa 2008 2008
UM Ha «P» «G»
3KCMnopT
1 2 3 4 5 6 7
7. MaccoBaa pgons - 95 - - - -
docopa, pacTeopu-
MOro B pacTBope uuT-
pata ammoHus, % oT
obwero docdopa He
MeHee
8. MaccoBaa pons - 75 - - - -
docopa, pacTeopu-
MOro B Boge, % oT 00-
LLlero He MeHee
9. Maccosas pgons 4 4 - - 0,5 0,3
Bnarm,
% He Bonee
10. MaccoBas pons - 2,0 - - - -
BELLECTB, HepacTBOpU-
mMbix B HCI, % He 60-
nee
11. Maccosas pgons 0,2 0,2 0,2 0,2 0,02 0,02
dTOPA,
% He Bonee
12. Maccosas gona| 0,001 0,001 0,0002 | 0,0002 0,001 0,001
MbllWwbska, % He 6o-
nee
13. Maccoesas gonsa| 0,002 0,0015 0,002 0,002 0,001 0,001
CBUHUA,
% He Bonee
14. Maccosas gona | 0,00004 | 0,001 | 0,00004 | 0,00004 | 0,00004 0,00004
Kagmus,
% He Bonee
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MponseoguTenn 1 NPOAYKThI

B® AO «Anatnt»

OO0 Mr «docoo-

OAO «l'mogpomeTan-

OT CBeTNo- Ao
TEMHO-KOPUYHE-
BOro upeta, 6e3s

3anaxa. oo wuc-
nonb3yeTca B
BUae MOSOTOro
npoaykTa (mapka
«P») vnu rpaHyn
(mapka «Gy»). Mpu-
MeHseTCs ans
oboralleHna Kom-
OMKOPMOB, B TOM

pUT» Nypruyeckmmi 3aBog»
docathl obec-
PTOPEHHbIE KOp- NedTopuposaH- MoHoam-
HanmerosaHne moka-| MOBb!S, TY 2182- HbIn pocpart, TY 'D'M?MMO' MOHWN-
satens 686-0020 2182-001- HANPOC- | 4 ccbar
9438-2012 56937109-2006 | P37 KOP- |\ oomosoit
mosoun TY TY 2189-
Tpebo- 2182-538- 436-
(mapka BaHWNA K 00209438- 00209438-
A) NPOAYK- | Mapka | Mapka 2008 2008
UM Ha «P» «G»
3KCMnopT
1 2 3 4 5 6 7
15. Maccosas gonsa | 0,00001 | 0,00001 | 0,00001 | 0,00001 | 0,00001 0,00001
pTYyTH,
% He Bonee
16. lNpumeHeHne docthatel  0bec- | Boicokoapdek- Ouammo- | MoHoam-
PTOPEHHBLIE  KOP- | TUBHAsA, 3KOMNOMM- | HANKPOC- | MOHUW-
MOBble  npefHa- | Yeckn 4Yncraa kop- | pat  kop- | pocdart
3Ha4aKTCAa B kKadye- | moBass  gobaeka | MOBOM Ha | KOPMOBOW
CTBE KOPMOBOW A0- | ANA  BbICOKOMNPO- | OCHOBE npegHa-
Gaekn gna obora- | AYKTUBHOIO  XW- | 3KCTPakK- 3Ha4yeH B
WweHna n 6anaHcu- | BOTHOBOACTBA M | ULMOHHOW | KAyecTBe
poBaHMA  paumo- | NTUUEBOACTBaA  C | ocop- | KOPMOBOMN
HOB  CeNlbCKOXO- | MOBbIWEHHBIM CO- | HOU  Kuc- | Ao6aBku
3A9NCTBEHHbBIX XU- | AepXKXaHWeM NMMO- | NOTbI Ana pauym-
BOTHbIX, B T. Y. U | HOPACTBOPUMOM npegHa- OHOB
nTuubl, no  doc- | popmbl ocdopa. | 3Ha4YeH B | KBaAYHbIX
dopy u kanbumo, | dedTopmposaH- KayecTBe | XKMBOTHbIX
a Takke onsa npu- | Heiv dgocdar — | KOPMOBOW
FOTOBMEHUS KOM- | 3TO  Hermrpocko- | sobaskm B
BukopmoB MUYHBIA, HECTNEXMN- | PaUMOH
BalOLMNCA  MOPO- | XKBAYHbIX
LLIOK WM FpaHynbl, | >KMBOTHbIX
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MponseoguTenn 1 NPOAYKThI

B® AO «Anatnt»

OO0 Mr «docoo-

OAO «l'mogpomeTan-

pUT» Nypruyeckmmi 3aBog»
docathl obec-
¢)TopeH_k|1§>)e2$gg— NedTopuposaH- [ammo- MoHoam-
HavmeHoBaHve noka- MOBg'Eseé 0020 " | HbW pocpar, TY HAVOC- MOHWN-
3aTens ) 2182-001- har kop- docdar
9438-2012 56937109-2006 P | vopmogoit
mosoun TY TY 2189-
Tpebo- 2182-538- 436-
BaHWNA K 00209438-
Mapka 00209438-
( AF; NPOAYK- | Mapka | Mapka 2008 2008
UM Ha «P» «G»
3KCNopT
1 2 3 4 5 6 7

ynucne  KoMbukop-
MOB Ansd pbl6 npo-
MbILLITEHHOTO  BbI-
paLyMBaHus, n
CKapMnBaHus

XMBOTHBIM CMECH
C KOHUEeHTparamm,
CcMnocoM,  3ene-
HbIMW  KOPMamMu,
N3MenbYEHHbIMU
KopHennogamm

3. Bce npeacraBneHHble NpoayKTbl — KOPMOBbIE hocdaThl — NPON3BELEHbI HA OCHOBE

anatuToOBOro KOHUEHTpaTa 1 No COAEPXKAHNIO NPUMECEN UMERT Bnnskmne 3HadveHus (cm. Tab-

niuy 4.2).

B cooTBeTCTBMM C A@HHBIMU NUTEPATYPHBLIX NCTOYHUKOB M MHPOPMaLMEN N3MOXKEHHON

B TEXHUYECKMX YCIOBUSIX, NMPEACTaBNEHHbIE KOPMOBbIE (hocdaThl UMEET CXOXYHO cdepy npu-

MEHEeHNA.

Tabnuya 4.2. MNMpumepHasa gonsi (%) pasnuyHbIX KOPMOBbIX hocdaTos B 0OLLEM X KONUYECTBE

MoHokanuui- NHaTpPUn- nammoHun- | ObecdTopeH-
Bua CbOCCb;T ﬂcpoccgaT A docar HbIN $oc§)aT MNpeyunvrar
KopoBbl 1
ObIKK -Npon3- 20-30 15-20 10-15 30-35 15-20
BOAUTENN
MonopHsik
KPYMNHOro po- 15-20 10-15 5-10 15-20 45-50
raTtoro ckora
OBUpbI 1 KO3bl 10-15 - 25-30 30-35 25-30
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CBUHbBbMU - - - 45-50 50-55
Mtrua - - - 75-80 20-25
JNowaan - - - 75-80 20-25

4.2 NMpounssoacteo gecdropuposaHHoro hocara (AP P)

lMpousesoacteo pochata fedpTopmpoBaHHOro (kanbuus docdara KOpMOBOro) ocy-
LLIeCTBNAETCA METOAOM MMAPOTEPMOKMCNOTHOW nepepaboTkm KoBAOPCKOro anatutoBoOro KOH-
LeHTpaTta B NpUcyTcTBnUM oChOpPHON KUCNOTbI, €4KOr0 HaTpa 1 keapucoaepxawlen nobasku
BO BpaLlarowmxcs oBXmnroebix nevax (CM. pUCYHokK 4.2).

MowHocTe npoussoacTBa gocdara fedTopmpoBaHHOro coctaBnseT 222 TbIC.T/rog
HaTypbl coaepxailen He meHee 41 % P20s.

KonnyecTtBo TEXHONOMMYECKMX NIUHUA - 5.

B coctae npousBoacTtBa pocaTta gedpTopupoBaHHOrO BXOAUT YCTaHOBKA NOMyYeHNs
rMAPOOKCHAA aMMOHNA (aMMMAYHON BOAbI).

lMpounsesoacTeo hocdara AeddTOPUPOBAHHOMO OCYLLECTBNSETCA METOLOM rMAPOTEPMO-
KMCNOTHOW nepepaboTkm anaTUTOBOro KOHUeHTparta ¢ 4obaekon hochOpHON KUCNOTbI U Kay-
CTUYECKOW COAbl BO BpaLLaroLWmMXcs 0OXKMroBbIX Nevax.

Yanel npuéma Cblpbs, €ro XpaHeHus, a Takke BCE TexHomnornyeckoe obopynosaHue,
HaxoasLeecs No TEXHOMOMMYECKOW LIENOYKE Mocne OOXMroBbIX MeYen, ABNSKOTCA obwWmmm
ANA BCEro Npoun3BOACTBa, BkNoYaroLwee ByHkepa anga npuéma KnnHkepa, ero pasmona, pac-
CeBa, 3aTapKu 1 OTIPY3KU.

Chipbém anga npounssoacTea AdD asngroTca:

— JKCTpaKUMOHHas pocdopHaga KMCnoTa,
- AnNaTtuTOBbLIN KOHLEHTPAT,

- Kayctunueckas coga.
4.2.1 lNMpouecc npousBoacTBa gedropupoBaHHoro (KopmoBoro) cphocdara

lMpouecc nponsBogcTBa e TopnpoBaHHOro (KOPMOBOro) oocdara CoCToUT M3 creay-
FOLLMX OCHOBHbIX CTagmn (cm. Tabnuuy 4.3):

- Mprem n xpaHeHWe anaTUTOBOro KOHUEHTpaTa, €4KOro HaTpa, Keapucoaepxa-
wen gobaekm n PocHOpPHON KNCNOTI;

- [o3npoBaHme anaTtuToBOro KOHLUEHTpaTa, PocdhOpPHOM KUCNOTbI, EAKOro HaTpa 1

KBapLcogepxallen no0aBKku, NPUrOTOBMEHNE LWNMXTbI B CMECUTENSX;
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- MmppoTepmokncnoTHasa nepepaboTka wuxTbl (obecdToprBaHme);

- Knaccudukaumsa npogykta nocne neyu, gacoBka roToBOro npoaykra Mapkm «6»;

- Paamon knuHkepa, oxnaxgeHve n gacoBka rotoBoro npoaykra Mapku «P»;

- [MpurotoBneHne ammmnavyHou Boab!;

- Ouncrka oTXoAAWMX rasos OT MbIN U PTOPUCTLIX COEANHEHUN;

- YTunusaymsa tenna n npuroToBrneHe nutaTensHoW BoAbl 418 KOTNOB - yTUIM3a-
TOpPOB.

Mopaya anaTMTOBOro KOHLEHTpaTa OCyLUEeCTBNSETCH NMHEBMOTPAHCNOPTOM C AaBne-
Huem 0, 4- 0, 7 MMa (4- 7 krc/cm?), NocTynaroLLEero n3 KOMMpecCopHOW.

Bosayx, TpaHCcnopTupyoLwmmn anaTtut B cuUioc, ByHKepa o4nLLaeTCa B LMKINOHaX, pyKaB-
HbIX PUNBTPax N BEHTUNATOPamMm BelbpackiBaeTca B atMocdepy.

Mecok kBapLeBbIV 4OCTaBMNAETCSH B LiIeX aBTOTPAHCMOPTOM.

PactBop kayCTnyeckon coabl (EAKOro HaTpa) NOCTynaeT B LEX B LIMCTEPHAX N pacKaun-
BaeTCA B XpaHUNmLLE.

W3 xpaHvnuia pacTeop €4KOoro HaTpa NojaeTcsa Ha TEXHONOMMYECKNE HUTKM.

JKCTpaKkymMoHHasa pocdopHag KMcnoTa nocTynaeT B LEX B XKeNEe3HO40POXHbIX LUCTep-
Hax 1 packadmBaeTCs B XpaHUNULLE, U3 KOTOPOro 3aTeM NoJaeTcsa Ha TEXHONOMMYECKNE HUTKU.

OcHoBHOE TexHonornveckoe obopynosaHue n obopyaoBaHMe, KOTOpoe JaeT 3Hayu-

TEeNbHbIE SMUCCUKN NpeacTaBneHo B Tabnuue 4.4.
4.2.1.1 NMpuroToBneHne WNXTbl B CMECUTENSX

N3 npuemHoro ByHkepa anaTUTOBLIN KOHLEHTpaT nogaeTcs B AByXBallbHbIA CMECUK-
Tenb.

AnaTnTOBbIN KOHLIEHTPAT CMELLNMBAETCA B ABYXBaNbHOM CMecuTene ¢ hochopHON KC-
NOTOMW.

[anee nynbna yepes CnvMB NOCTyNaeT B YCTAHOBMNEHHbIW NOCNELOBaTENbLHO 3a ABYX-
BanbHbIM CMeCUTENneM OAHOBarbHbIA CMECUTEeNb, B KOTOPLIA NOJAETCs pacTBOpP €4KOro
HaTpa, NOCTynaroLWmnn N3 XpaHnnuila no koneuesomy Tpybonposogy. Croga e BecoBbIM A0-
3aTOPOM MOJAETCA NECOK KBaPLEBbIN.

LnxTa nocne ogHOBanbHOrO CMeCUTENa NOCTynaeT no 3arpy304HOMY YCTPOWCTBY BO

BpaLlaroLLytocs neds obxura.
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4.2.1.2 F'mppoTepMOKMUCNOTHaA nepepadoTka wnxrtbl (06ecdTopmnBaHme)

OBXMr LWNXTbI OCYLLECTBNAETCA BO BpaLlaroLLENCa NeYn, NpeacraBnarowien cobom me-
TannM4yecknn OyTepoBaHHbIN BHYTPM OrHEYNOPHbIM Marepuanom LUUINHAPUYECKUA KOPyC
(6apabaH) gnametpom 3,6 M 1 gnmHon 100 M, yCTaHOBNEHHbIA Ha LLUECTN PONMKOONopax C
YKIoHoOM 3,5 rpag.

BbIrpy304HbIN y4acTOK neyn CHabXeH pekynepaTopamMu, NpoxXoasa Yepes KOTOpbIE KInH-
Kep oxnaxpaeTcs, a BO3ayx, NOCTynaroLWmnn B NeYb ANS CKUraHna NpUpoaHOro rasa, Harpesa-
eTcs.

XonogHasa 30Ha Neyn umeeT cBoOOAHLIN BXOZL B MbINIbHYIO KaMepy, Yepes KOTOPYHo Mo
3arpy3o4Hon hopCyHKe WnXTa NoCcTynaeT Ha ooxur.

Mpouecc oGechTopmBaHNa NpoTekaeT npu Temneparype 1340-1400 °C.

MexaHnam npouecca B 00LeEM BMUAE ONUCbIBAETCH YPaBHEHNEM:

4Ca10(PO4)sFOH + 8H3PO4 + SiO2 + 16NaOH = 8CasNaz(P0O4)4 + SiF4 +22H20

Monyyaemasa nactoobpasHas LuxTa HanpaBnseTca B MpoKanoyHble Bpaljarolmecs
neun obxura. Ang npokanku peakumMoHHOW Macchbl B NeYax CKUraeTcs NpupoaHbIn rad. 3a cyet
BpaLLEHMS 1 HaKnoHa nedn, 3arpyxaemas B neudn Lmxra nepemeltaetca BLoNe neyn. Noa
LENCTBNEM BbICOKMX TEMMNEpaTyp 1 packaneHHOoro BOASHOro napa npovcxoaut obecdropmsa-
HWe LWMXThbI.

OTxopswme 13 Bpalarolencs neyn rassl C TEMNepaTypomn NocTynaroT B NbINbHYO Ka-
MEpY, FAe 3a CHET U3MEHEHNSA CKOPOCTU U HanpaBneHs ABWKEHNA ra3oBoro NoToka npomncxo-
At rpybada oumcTka rasa ot nbin. 3aTem B KOTNax-yTunuaaTopax rasbl OXnaxgarorcsa ¢ va-
CTMYHBIM MNbINEOTAENEHNEM U Janee NpoXoAaT TOHKYH OYMCTKY OT Mbif B rPynnoBOM LK-
NnoHe.

OunLeHHbIe OT NbINK rasbl NOCre rpynnoBbIX LMKNOHOB NOCTYNAaKOT Ha OYUCTKY OT dOTO-
PUCTLIX COEAMHEHMI B ABa NOCNeoBaTenbHO YCTaHOBMNEHHbLIX NeHHbIX abcopbepa. B nepsom
yNaBnmMBaeTCA OCHOBHOE KONMMYECTBO (PTOPUCTLIX coeanHeHun. JaHHbin abcopbep opolua-
eTCs LUMPKYNALUMOHHBIM pacTBOPOM N3 COOPHMKA, B KOTOPOM 3a CYET NoAaudn ruapokcuaa am-
MOHMSA (aMMMa4yHoOU BOMbI) C MaccoBon gonen ammmaka 10-25 % nogaepxmneaetca pH pac-
TBOpa B Npegenax 5,5-7,0. 'mapokcng aMMOHUS NogaeTcs C YCTaHOBKM NPUroTOBMEHNSA aM-
MmayvHom Bogbl. Bo BTopom abcopbepe ynaenmeaeTcsa oCTaBLIancs 4acTb PTOPUCTLIX Coeaun-
HEHWM 1 aMMMaK, BbIAENAOLNACA U3 LMPKYISLUMOHHOIO pacTeopa, OpoLLaroLLEero nepebiv ab-
copbep. [aHHbin abcopbep opoLLaeTcsa LMPKYNALUNOHHBIM PacTBOPOM, KOTOPbLIA NOANUTLIBA-

eTCs BOA,0MN.
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OunLeHHbIe rasbl NPOXOAAT Yepes 0CeBOM OpPbI3roynoBUTENb U C MOMOLLLIO BEHTUNA-
TOpa BbibpackIBaOTCA B aTMOCdheEpy.
OTpaboTaHHble abcopOLMOHHbIE CTOKM OTNPaBNATCA B LieX HEUTpanMaaumm 1 O4UCTKU

NPOMbILLITEHHBIX CTOKOB.

4.2.1.3 OtpeneHue pasmorna un pacoBKU roTOBOro npoaykra

KnuHkep na neven obxura CUCTEMON KOHBENEPOB TPAHCMNOPTUPYETCA B OTAENEHME pa3-
mMona.

KnuHkep TpaHCcnopTupyeTes Ha knaccudukaTop, Nocne Yero B 3aBUCUMOCTM OT Kpyn-
HOCTM NpoAayKTa noctynaeT Nnbo B CMNoOC ana gansHenwen dpacosku, nbdo Ha LONONMHUTENb-
HbIA MOMOI B LLAPOBbIE MENbHULIbI.

[Mocne wapoBon MeNbHULBI NPOAYKT OXNaK4aeTCsa B XONoaMnbHbIX 6apabaHax n nHeB-
MOKaMepHbIMM HacocamMu U3MeNbYEHHbIV NPOAYKT TPAHCNOPTUPYETCA B CUITOC rOTOBOMO Npo-
AyKTa.

"oToBBIM NPOAYKT Mapku «P» ¢ cunoca nogaetca B OyHkepa 1 ¢ MOMOLLbHO YNaKOBOYHOM
MaLUWHbI 3aTapuBaeTCa B MELLKU.

3anbIneHHbIN BO34YX, OTXOAAWMNN OT MenNbHUL, BYHKEPOB, Y3N0B TPaHCNOPTUPOBKH, Ne-
PECLINKN U 3aTapky NoABEpPraeTca ABYXCTYNEHYaTON OYMCTKE CHavana B UMKoHax, a 3aTeM B
PYKaBHbIX oUnbTpax.

3anbIneHHbIN BO34YX OT y3na rpoxOYeHnsa noaBepraeTca O4HOCTYNEHYaTON OYUCTKE B

LMKITOHaX.
4.2.1.4 OtoeneHne XMmMBO4ONOArOTOBKU

B oTaeneHnm xmmMBOAONOATOTOBKM MPOU3BOAUTCS NPUrOTOBEHWE NUTATENBHOW BOMbI
ANt MATaHNUS KOTMOB-YTUM3aTOPOB W YCTaHOBKW NPUrOTOBIIEHNS aMMUaYHON BOAbI.

OcBeTrneHne Boabl OCYLLECTBMASETCS HA MEXaHNYECKUX PUNbTpax; MUNbTPYHLWUM Ma-
TepuanomM sIBNSETCA KBapLEBbIA NEcoK. YMsirdeHne Beabl npom3soantcs B Na-kaTMOHOBbLIX

dbuneTpax.
4.2.1.5 YcTtaHOBKa NpUroToBsrieHNs: aMmMMUavyHon BoAbl

Ha ycTaHoBke ocyLLeCTBNSeTCS NPUroToBMEHNE aMMNaYHOM BOAbI AN OTAENeHns ab-

copbummn texa KOOD.
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CyLIHOCTb TEXHOMOrMYECKOro npoLecca nonyyYeHns rmapookcnga aMMoHUs (aMMmmay-
HOW BOAbl) 3aKMHOYAETCA B UCNAPEHNM XKMAKOTO ammmnaka 1 NocrneayolemM pacTBOpeHN ra-
3000pasHoro amMmuraka B Boge.

Mpouecc ncnapeHns XXUAKOro aMmmmuaka U npeepalleHne ero B rasoobpasHbiii NpoTe-
KaeT B TennooOMeHHWKe C NOrnoLeHNeM TeNna; NPOLECC paCTBOPEHUS razoobpa3HoOro aMmm-

aka B Boge - B abcopbepax ¢ BblgeneHnemM Tenna.
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Tabnuua 4.3 — Ctagumn npouecca npomssogcrtea JdP

CKUraHus  npupoa-

HOro rasa

pepabotka wuxTbl (obec-

dhTOpHNBaHME)

oTKaTHas roperka, pekynepa-

TOpbI

Ne nognpo- Smucecnm
Bxog Moanpouecc Bbixoga OcHoBHoe obopygoBaHue
Luecca (HanmeHoBaHwue)
1.1 AnatutoBbin  KOH- | [Mpmem n xpaHeHmne AnatuToBbIN KOH-| ByHKepHble TpaHwew, koH-|[lbinb anatuTa
LeHTpar, enKmmn ChIpbS LeHTpaT, eaKkun|Benepbl, OyHkepa, NHEBMOKa-
HaTp, KBapucoaep- HaTp, KBapLICO- | MEPHbIE HacOCh!, L/O Hacochl,
xawas nobaska, Aepxailas [0-|CUNOChI, UWMKNOH, PYyKaBHbIN
dhocdopHas Kunc- Baeka, dochop-|PUnbTP, BEHTUNATOP, XPaHU-
noTta, coxaTbli BO3- Hag kucnoTta niwa.
AyX
1.2 a3oobpasHbii  am-|[purotoBneHne  ammmad-|magpokema ammo-| TennoodbmeHHnk, abcopbep, |asoobpasHbin  am-
MUaK, XMMOYMLLEH-|HOW BOAbI HUA  (aMmuadHasga | EMKOCTM, HacoChl, AblXatenb- | Mnak
Hasa Boga BOAA) Hbl€ KnanaHsbl.
1.3 AnatutoBbin  KOH- | CMeLueHue: MMynena, wnxTa ABTOMAaTNYECKNI BECOBOW -
LeHTpar, enKmmn
L031pOBaHnE Cbipbsa U NpU- £A03aTop, CMeCcUTenu, LIMKIIOH,
HaTp, KBapucoaep-
xawas AobaBka, | rOTOBNEHME LNXThI pyKaBHbIN PUNBLTP, BEHTUNS-
docdopHas _ kue- Top
noTta, coxaTbli BO3-
AyX, BoAa
1.4 LWuxTa, Bo3gyx gnsa|lngpotepmokmucnoTHaa ne-|KnuHkep Bpawarowasca neyb obxura, | lNeyHble rasbi
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1.5 KnuHkep Knaccndpumkaumsa. dacoska|loToBbIM NpoayKT | byHkepa, nutatenn, KoHBew-|3anbieHHbIN BO3ayX
roTOBOM NPOAYKLMM mapkn G epa, Cunocbl, NHEPLMOHHbIN
rPOXOT, ABYXCUTHBIN FPOXOT,
LUMKINOH, pyKaBHbIN UNbLTP,
BEHTUMNATOP, MarHUTHbIA Xe-
ne3ooTAeNUTENb.
1.6 KnuHkep Paamon knuHkepa OunweHHbIn BO3-| KoHBenepa, cunockl, nuta-|lbinb  (3anbineHHbIn
AYX, TOTOBbIA NPO-|TeNb, LapoBas MenbHULA, |BO34YX)
AYKT mapkn P 3MNEKTPOMAarHUTHbIA  Keneso-
oTAenVTENb, LWKIOH, pyKaB-
HbI PUNLTP, BEHTUNATOP,
1.7 KnuHkep OxnaxaeHve KnuHkepa OxnaxaeHHbIn XonoaunesHei GapabaH Mbinb  (3anblNeHHbI
NPOAYKT BO34YX)
1.8 MpogykT dacoBka n xpaHeHune roTo-|lpoaykT dacoBo4vHan malumHa Meinb

BOro NpoaykTa
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1.9 OTtxogqawme m3 Bpa-|Ounctka orxoaawmx rasoB|OumweHHble  OT |lbinbHaga kamepa, koTen-yTu- | MNbinb, dpTOpUCTBIE
LjaroLemncs neun |OT MNbiNM N PTOPUCTLIX CO-|[NbINM KU PTOPU-| NU3aTopP, FPYNNOBON LMKMIOH, | COEAUHEHNS, amMMaKk
rassbl, peTypHas | egMHEHNI CTbIX CO€AMHEHUM |NeHHbIN abcopbep, Hacochl,

Nbifb, CKaTbli BO3- rasbl LMPKYNALNOHHbIE  COOPHMKN,
ayx aMmMuadHas oceBon  BpbI3roynoBUTENb,
Boga, obopoTHas BEHTUNATOP

BOAa

1.10 OTtxogdawme rasel, | YTunusayua tenna ¢ nony-| OxnaxaeHHble oT-| Koten-ytunuaatop, napone- -
obpasoBaBLUMECH B|YEHMEM NEpPerpeToro napa |xogswme  rasbl, |perpeBarteny, SKOHOMan3ep,
neuu neperpeTbin - Nap | peaykuMoHHasa ycTaHoBKa

CO  CHWXKEHHbIM
AaBneHnem
1.1 Bogaa ns pekn MpurotoBneHne nutarens-|luTaTensHasa MexaHunyeckne PuUnbTpPbI, -

HOW BOAbI

BoJa AnA KoTna-

yTunmnsatopa

yCTaHOBKa YMSrYeHUsl, eMKO-
CTW, HacocCkIl, NoaorpeBaTens,
JeapaunoHHo-NnTaTenbHas

yCTaHOBKa
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Tabnuuya 4.4 — O6opyaosaHne npoussoacrtea PP (0cHOBHOE TEXHOnornvyeckoe obopyaosaHne n obopyaoBaHne, KOTOPOe AaeT 3HAYMTENbHbIE 3MUC-

cun)
Mpwu-
Oc- drpmanpounssoau-
HanmeHoBaHune Moaenb poa,o- HasHaueHune TexHonornyeckue
HOB- Tenb (NMPOeKTUPOB-
obopyaoBaHus (Tunopasmep) OXpaH obopyaoBaHus XapakTepUCTUKn
Hoe LLMK)
Hoe
KoHBenep neHTouYHbIN + lMpenHasHayeH gnsa TpaHCnopTu- Q =240/, BenoxonyHunuknm
POBKN anaTUTOBOro KOHUEHTpaTa L=156,7 m; MaLLUWHHbIW 3aBOJ,
B OyHKEpP NepErpy3o4HoOro yana B = 800 mwm; r. benas XonyHuua
On. pBuraTtens:
N = 55 kBT;
n =10 o6/MuH
BeHTunartop BU4-75-6,3| + + |MpegHasHadveH ans cuctemsl ac-| Q = 10000 m34 Hanop- OAOQ [ykc,
npaLmm 2000 Ma (200 kr/ m?) r. Mocksa

On. peuraTtens:
N =11 kBT;
n = 1460 o6/MyH
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Mpwu-
Oc- drpmanpounssogu-
HanmeHoBaHune Moaenb poa,o- HasHaueHune TexHonornyeckue
HOB- Tenb (NPOeKTUPOB-
obopyaoBaHus (Tunopasmep) oxpaH obopyaoBaHus XapaKkTepUCTUKN
Hoe LLMK)
Hoe
XpaHunuie ocdopHom + [MpepHasHayeHo ona npuema wu Onametp — 9 wm; 3asog Xvmmalw,
KWCNOTbI XpaHeHnss HOCPOPHON KMCNOThI H=6wm; r. [3epxunHek
Vpab = 300 m3;
1 mewarnka
Kopnyc: rymmposka-«llo-
naH-2M» ®yTtepoBska:
Kepamudeckas nnuTka
MLL-1
XpaHunuiie egkoro Hatpa + [MpepHasHayeHo ana npuema wu Cr. 20 3asog Xvmmalw,
XpaHeHns e4KOro HaTpa Onametp — 9 M;H=6 ™ r. 3epxunHck
HosaTtop BecoBon aBToma-| «LeHk» + [MpenHasHayeH ong o3MpoBaHnA Q =201/ SCHENK, Nepma-
TUYECKNI MTD — anaTuToBOro  KoHueHTpata B| Temnepatypa =80 °C; HUS
E1020 ABYXBasnbHbIA CMECUTEb on. ppuratens: SEW

N =0,37 kBt
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Mpu-

Oc- drpmanpounssogu-
HanmeHoBaHune Moaenb poa,o- HasHaueHune TexHonornyeckue
HOB- Tenb (NPOeKTUPOB-
obopyaoBaHus (Tunopasmep) OXpaH obopyaoBaHus XapakTepUCTUKn
Hoe LLMK)
Hoe
CmecuTenb LLUHEKOBbLIN + lMpepHasHayeH ans cMewmnBaHns Q =12 1/M, pnameTp 000 KPCC,
OJHOBanbHbIN nynenbl anatnt — 9PK ¢ egkmm wHeka = 600 mm; r. KuHrmucenn
HaTPOM 1 BOAOM On. peuraTtens:
4A-160M-4, N = 18 kBT,
n = 1500 o6/MWH
CmecuTenb LLUHEKOBBLIN + lMpenHasHayeH ans cMewmnBaHns Cbopka 3aBog ropHoro

ABYXBasbHbIN

anaTuToBOro KOHLEeHTpaTa ¢ goc-
hOPHOM KMUCNOTON N KBapLEBLIM

NMeckom

Kopnyc-12 x 18H10T
Banbi-06XH28MAT
Q =12 1/4, pnameTp
wHeka = 600 mm;
On. peuraTtens:
AO2-82-4, N = 22 kBT,
n = 1500 o6/MnH

obopynosaHus,

r. Yconbe
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Mpwu-
Oc- drpmanpounssogu-
HanmeHoBaHune Moaenb poa,o- HasHaueHune TexHonornyeckue
HOB- Tenb (NPOeKTUPOB-
obopyaoBaHus (Tunopasmep) oxpaH obopyaoBaHus XapaKkTepUCTUKN
Hoe LLMK)
Hoe
Meyb Bpawarowasca ¢ + [MpepoHasHayeHa pna rugpoTep- Cbopka Bonrauemmalty,
NbINBHOW KaMepoun MOKMCITOTHOM nepepabotku | Kopnyc — ct. 3 lNogpeky- r. TonbarTn

LWNXTbl 06echTOpMBaHNS LUNXTbI

nepaTtopHas obevanka -
cT. 09I2C-3; dyTepoBka
Kopnyca- KUpnn4y LwamoT-
HbIA N NEPUKNA30 -XpPOMU-
TOBbIN; PyTEepoBKa MNbifb-
HOW KamMepbl — KMPNnYy
LIAMOTHbIN
Q =12 1/4; pnameTp
=3,6 M L=100 m;
Uucno obopoTtos ot 0,647

00 0,43 o6/MmuH
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Mpu-

Oc- drpmanpounssogu-
HanmeHoBaHune Moaenb poa,o- HasHaueHune TexHonornyeckue
HOB- Tenb (NPOeKTUPOB-
obopyaoBaHus (Tunopasmep) oxpaH obopyaoBaHus XapaKkTepUCTUKN
Hoe LLMK)
Hoe
KoTen-ytunusarop PK-12/14-0® + MpepHasHayeH ana oxnaxaeHunsa| Cbopka koprnyc — cT. 25 I". Benropog,
OTXOAAWMX rasoB M MNONyYeEHUS Q no napy =12 T/v; «OHepromMaru»
napa Temnepartypa Ha Bxoge
He Bonee 830 °C
Jasnenne 1,4 MlMa; Naba-
pUTbI:
(6,0%x48x%x13,5) ™
POXOT MHEPLMNOHHBLIN T 41-A + MpepHasHaveH pans npegeapu-|Q =70 T/4; On. gBuratens | Pyaropmaw, r. Bo-
TeneHOW Knaccudumkaymm roTo- 4A180M4Y3 POHEX
BOro npoaykra N=15kBT,n =730
0b/MUH.
Abcopbep K-50/ 4,5 + + |lpegHasHayeH anga oumctkm oT-| Kopnyc — cT. 3 OyTe- 3asog Xvmmalw,

XOASLUMX ra3oB OT PTOPUCTbLIX CO-

eNHEHUN

poBKa
Ouametp =4,8m, H
=16,7 M;
Paspskenune: 0,0350—
0,065 kre/cm?

r. [3epxunHek
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Mpu-
Oc- P drpmanpounssogu-
HanmeHoBaHune Moaenb poa,o- HasHaueHune TexHonornyeckue
HOB- Tenb (NPOeKTUPOB-
obopyaoBaHus (Tunopasmep) oxpaH obopyaoBaHus XapaKkTepUCTUKN
Hoe LLMK)
Hoe
Bpbl3roynosutens ocesou + [MpepHasHayeH anga otgeneHus KOpnyc-CT3 YpanxumMmmaly,
Kanenb >XWAKOCTU OT rasoBoOW 3akpyunBarens — r. CBepanoBck
cMmecu ct. 12 x 18H10T
'ymMMUMpoBKa — pesunHa
NPI1-1390
Xumsawmrta — rpyHT
XC-01 smanb XB-124
HuameTp 1,6 M; BbICOTA
6Mm
MenbHuua waposas ML 26 %x13| + lMpepgHasHayeHa p[na pasmona Q = 45 1/v; pnameTp Bonrayemmalwy,
KINHKE ™" =26M L=13m r. TonbaTTn

N rNaBHOro Npueoaa
= 18,53 06/MUH;

n BCromoraT. npueoga
= 0,233 06/MWH
Cb6opka kopnyc — cT. 3
dyTeposka -6poHENUTLI
cT. M3 x 2]1

910¢2-61 1M
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Mpu-

Oc- drpmanpounssogu-
HanmeHoBaHune Moaenb poa,o- HasHaueHune TexHonornyeckue
HOB- Tenb (NPOeKTUPOB-
obopyaoBaHus (Tunopasmep) oxpaH obopyaoBaHus XapaKkTepUCTUKN
Hoe LLMK)
HOe
bapabaH xonogunbHbIN b 2,2-204y-| + MpepgHasHa4vyeH 4Ns oxnaxaeHua Ouametp =2,2 M, Xummaw, r. bepan-
02 npogykra nepen nogaden ero B L=20wm; yeB
OyHKEp roTOBOW NPOAYKLN Q =451/,
YnakoBo4yHas MmalumHa HAVER + MpepHasHaveHa ana dpacoskm ro- | Q = 1200-1400 meLukos/v; HAVER &
ROTO- TOBOro NpoayKTa 4YNCNO WTYLEepoB: 6 BOECKER, lNepma-
Packer HUS
ArperaT dounbTpOBanbs- Tun: AJN 122 + [MpenHasHayeH ansg ynasnueaHna Q = 1500 M3y 3A0 «Coslnmmy,
HbIW FH NbINn P=0,02 krc/cm? r. CaHkr-lNeTep-
N =15«BT Bypr

910¢-61 01N
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4.2.2 PacxogHble HOPMbI CbIPpbSi U 3HEPropecypcoB npu npounsBoacTee aecdropupoBaHHoro cocdara

PacxogHbie HOpMbI ChIPbSt U 3HEPropeCcypCcoB NpuBeaeHbl B Tabnuue 4.5.

Tabnuya 1.1 — MarepuanbHbii 6anaHc npounssogctesa PP

Pacxop

Bbixoa

Cblpbe, MaTepmanbl, 3HEPropecypcsbi

MpoayKkums, NonNynpoaykTel, NOGOYHbIE NPOAYKTbI, 3HEPropecypchbl

HanmeHoBaHue

EanHuya name-

Pacxoa Ha 1 T npogykuyuu?

EavHnya nsme-

Bbixog Ha 1 T npoaykuum

DeHMiA MuHumanb- | Makcumans- Hanmerosanve DeHMiA MwuHumanb- | Makcumansb-
Hoe Hoe Hoe Hoe
AnaTut, 100 % P20s Kr/T 318,1 3181 HedTopmpoBaHHbIn oC- T HaTypsbl 1 1
dar
9K, 100 % P20s Kr/T 119 121
Copa KaycTundyeckas Kr/T 95 98
100 %
Ammmnak, 100 %NH3 Kr/T 13,6 13,6
OneKTposHeprung T. KBT. W/t 0,056 0,058
CkaTbIl BO3AYX m3/T 700 790
MpupoaHbIv ras T. M3 0,192 0,194

910¢2-61 1M
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4.3 NMpousBoacTBoO hpochaToB 06eCHTOPEHHLIX KOPMOBbLIX

(kopmoBO#M MOHOKanbLundocoar)

Cnoco6 nponssoacTBa: HeUTpanuaaums NnonnmgpoceopHON KUCNOTbI MENOM C Nocneay-
FOLLLEW CYLLKOW NPOAYKTA.

[1Be TexHonornyeckne HUTKN MoLHocTeo 100 n 160 TeiC T B rog
4.3.1 XapakTepucTtmka npoMsBoamMmon npoayKkumm

Bbinyckaemas npogykuma — KOpmOBble ocdaTbl Kanbums: MOHokansumndocdar
(MK®), moHoaukansumndocdat (MAKD), ankansummndgocdar (OKD).

MorokansummndgocdaT, ankansumndgocdar, MoHogukansumngocdar KOpMOBOU — Bbl-
COKOKOHLIEHTPUPOBaHHbIE MUHEparbHble 00aBkK, cogepxallme aBa OCHOBHbIX MUTATENbHbIX

anemMeHTa: ocop 1 Kansumnn.
4.3.2 OnucaHne TeXHONMOrM4YeCcKoro npouecca

'Mbkasa TexHoNornMyeckasa cxema npegHasHadeHa gns Bbinycka MOHoKansumndocdara
(MK®), moHoaukansumndocdara (MOAKD) n gukansumngocdara (AKP) ¢ ncnonbsosaHmem
NNy>KHOro cmecutens 6e3 cragum 4o3peBaHns.

ObecneyeHne ycTaHOBKN KOPMOBLIX docaToB No rmbKon TEXHONOMMYECKON CXeMe Ha
Base ocBeTNEHHOMN NONNAOCHOPHON KNCNOThI.

[o3npoBka mena v petypa B CMecuTenb NPON3BOAUTCA NEHTOYHBIMW AO3aTOpaMM.

Cywka npoaykra npomsBoauTcs B CylumnbHOM BapabaHe C NOMOLLBLH ra3oBOoro Kano-
pudepa.

Hanee npoucxoauT NpeaBapuTenbHaga Knaccudukaumsa NpoayKrTa Ha rpoxoTe U pasmorn
KPYnHOW dopakLmn.

OxnaxgeHne n gononHutensHasa knaccndukayna MK® n MK® npounssoguTtca B an-
napate «KC», gononHutensHas knaccndpunkauyms KO npomsBogmutca Ha rpoxoTe.

OTxopswwme rasbl nocne bBI'C, annapara KC n cuctembl acnmpagmm NpoxoaaT Cyxyro
OYUCTKY B LIMKINOHAxX 1 MOKPYH o4ncTKy B AlNC.

Ounctka NaporasoBon CMECU U3 MMYKHOMO CMECUTEena NpovM3BOAUTCA B annapare
«BeHTypu».

Ha cknage rotoBoro npogykTa npefycMOTPeHbl ABe YCTaHOBKM hacoBKM — (pacoBka B

MKP no 800kr u dbacoBka B meLuku no SOKr.
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4.3.3 XuMu3mM 1 Gpn3nko-xmmumyeckne OCHOBbI NPON3BOACTBA

MonyueHune ocdaToB KanbUma OCHOBAHO Ha HenTpanmsaumn GocdhopHOM KNCNOTbI
NPUPOAHBIM MENOM WM N3BECTHSAKOM.
Mpn HenTpanunasaumm 1-ro noHa eogopoga docdopHon kncnotol (pH — 3,0 — 4,0) npo-
nexogmt obpasoBaHme MOHoKanbumndgocdara no peakumu:
CaCO03+2H3P04 — Ca(H2P04)2:H20+CO2+61, 5[k
Peakuns ak3oTepmmnyHa (NpOTEKaeT C BblAeneHnem Tenna).
Mpu Temnepatype Bbie 120 °C obpasyetca 6GesBoAHbIM MOHOKanbUMndocdar
Ca(H2P0a4)2, npn Temnepatype Gonee 160 °C — kucnbii nupodocdart kanbumsa CaHaP207.
Mpn 3ameLLeHnn 4Byx BOAOPOA 0B hOCHOPHOM KMCMNOThI KanbLUnem B NpoLECCe HENTpa-
nmnsauum ocdopHom kncnotel menom (pH — 5,5 — 6,5) obpasyetca gukansumndocdar no
peakumam:
CaCOs3+H3PO4 — CaHPO4+H20+CO2
Ca(H2P04)2+CaC03 — 2CaHP04+CO2
3TN peakumm Takke COMPOBOXAAKTCA BbIAENEHNEM TeNna, HO B MEHbLUEN CTEMEHM,
4yem npu obpasoBaHuM MoHoKanbLuiidocdara. B cucreme CaO — P20s5 — H20 Huke 36 °C
ctabunern CaH2P04-2H20 (6pywmT), npm Gonee Bbicokon Temnepatype - CaHPO4 (MoHeTuT).
Mpu 40 — 50 °C CaHP042H20 ocaxpaetca kak metactabunbHasa (HeycTondmBast)
dasza.
Mpn Gonee BbicOKkOW TeMnepaType BblaensaeTca 6es3sogHasa conb. Mpun Temnepartype
Bonee
175 °C npouncxoanT OTLEenneHne KOHCTUTYLIMOHHOW BOAbI C 06pasoBaHeM Npogoc-
dara kanbuma CaH2P207.
B Boae MoHokansunndocdar obnagaet NHKOHIPYEHTHOM pacBOPUMOCTLIO ¢ 0Bpaso-
BaHnem CaHPO4 n ceobogHon H3POa4:
Ca(H2P04)2+H20 = CaHPO4 + H3PO4
MakcumaneHas koHueHTpaumsa Ca(H2POa4)2 B BOgHOM pacTBope, npu KOTOPOW BU3Y-
anbHO He Habnogaetca BblgeneHme B TBepayto dpasy CaHPO4, HaxoguTca B gnanasoHe 8 —
10% (B 3aBMCUMOCTM OT TEMNepaTypsbl).
NuvkansumindocdaTt pacteopseTcs B Boge HeaHaumTenbHo (2,7-10°3 %).
C noBbiWeHVEM TemMnepaTypbl PaCTBOPUMOCTb €0 CHKAETCS.
Mpn HenTpanuaaumm GoCOPHON KMCNOTbI MENOM B M30ObITOYHOM KonnyecTtee (125 —
175 %) NO OTHOLIEHMIO K HOPME Ha obpasoBaHne MOHOKanbumngocdara (Ha 3ameLleHme
kanbunem 1-ro noHa BOAOpPOAa KUCMNOTbI) MOXET BbITb NOMyYEH CMELLAHHbBIA MPOAYKT — MOHO-

ankansyungocdat (pH — 3,8 — 4,5).
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CoOTHOLLEHNEe MOHO - 1 An - POpPM MOXeT konebaTbCs B LUMPOKUX Npeaenax.

Hanbonblwee npegnoyteHne B ctpaHax EBpocoro3a oTaaeTca Mapke MOHOAMKaNbLMIA-
docara, cogepxawen 50 % moHo- n 50 % ankansumndocdara.

Mpumecn, cogepxawymnecs B GOCHOPHOU KMCOTE M MENE B NMPOLIECCE HEUTPanNu3auum,
BCTYyNarT BO B3aUMOAENCTBMNE MO peakunam:

MgCO3+2H3P0O4 — Mg(H2PO4)2-H20+CO2

(Npy nony4YeHnn MoHokanbuumdgocdaTta)

MgCO3+H3P0O4 — MgHPO4-3H20+CO2
H2SO4 + CaCO3 = CaS04 + CO2 + H20

(npwv Temnepatype cabiwe 100 °C)

MNpn Temnepatype MeHee 100 O9C obpasyetcs npumecs apaeanuta CaSOs4
CaHPO4-4H20, 4TO, KaKk NpaBuno, UMEET MeCTO Npu NPOU3BOACTBE AWN- U MOHOAUKANbLMM-
docdaTos.

[MprMecn NoNyTOPHBIX OKUCIOB OCaXaaroTca B BUae aMopdHbIX pocdaTos:

AIPO42H20 n FePO4-2H20

Mpumecn pTopa ocaxparoTca B OCHOBHOM B BUAE pTopuaa u KpeMHedTopmaa Kanb-
Lus:

CaCOs + 2HF = CaF2 + H20 + CO2
CaCOs + H2SiFs — CaSiFs + CO2+ H20

Ans obecneyeHmns MMHUManNbLHOro cogepxaHns ceobogHOM GOCPHOPHON KNCNOTbI B MO-
HokanbuurdochaTe n moHogmkansumngocdare 1 NoNHOro €€ OTCyTCTBUA B AMKanbUMngoc-
date npouecc HenTpanmsaumm KUCNOTbl BEAETCH, Kak npaBuro, ¢ HebonbLWNM M30OLITKOM
Merna Ao CoaepKaHus ero B rotoBom npoaykte 4o 1 — 3%.

Ha ckopoCTb 1 CTeneHb pasnoxeHus mena ocdopHOM KMCNOTOW 1 rpaHynoobpasosa-
HWe 3HaYMTENbHOE BMWSHWE OKasblBaltOT. AMCMEPCHOCTb Mena, BMaXHOCTb PeakUMOHHOW
MaccChbl B CMECUTENE, KONMYECTBO peTypa, No4aBaeMoro Ha CTaaguto pasnoXeHuUs, UHTEHCUB-
HOCTb NepemMeLlnBaHNs peareHToB. [N AOCTKEHUS NPUEMNMMBIX MOKa3aTenen pasnoxeHus
Mena npegycMmarpuBaeTCcs NCNonb3oBaHMe Mena ¢ cogepxanunem He 6onee 3 % vactuy pas-
mepom 6onee 100 mkm. Hambonbluee BNUSHUE Ha CTEMEHD Pa3NIOXKEHNSA PeareHTOB U rpaHy-
nooobpasoBaHne OKkasbIBaeT BNAXXHOCTb PeakLMOHHOM MacChl B CMecUTene, kotopas obecne-
YnBaeT MakCUManbHYH0 CKOPOCTb Anddy3mm pacTBopa MoOHoKanbuundocdara Kk 3epHam

CaCOs uepes menkokpuctannmyeckume cnom CaHPO4 n Ca(H2PO4)2.
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4.3.4 OnucaHne TeXHONMOrM4YeCcKoro npouecca

TexHonornyeckasa cxema npon3Bo4CcTBa pocdaToB KanbUMa BKIIKOYaAET cnegyrowme oc-
HOBHbIE CTaaUN:
- y3en npuema v nogadv mena Ha Nnpoun3BOACTBO;
- y3en npmema n nogadm oocdopHOM KNCIOTbI;
- y3en HenTpanuaauun, CyLLKN 1 rpaHynauuu;
- y3en nogaydm TonouHbIx rasos B bI'C;
- y3en Kknaccugumkauum,
- y3en OYUCTKM OTXOAALLUMX rasos.;
- y3en acoBKM 1 OTrPY3K1 roTOBOrO NPOAYKTa.
Cxema npouecca npoussoacTtea pocdatoB 06echTOPEHHbIX KOPMOBbLIX NPEeACTaBneHa

Ha pUCyHke 4.3.
4.3.4.1 Y3en npnema 1 nogayum merna Ha npousBoacTBO

Men npupoaHbIN TEXHUYECKMI 3adhacoBaHHbIN B «Bur-6army» no 0,5-1,5 TOHHbI nocTy-
naeT Ha cknag Lexa rno npomnsBoACTBY KOPMOBLIX hOCdaToB KanbLms aBTOMOBUNBHBIM TpaHC-

NopTOM.
4.3.4.2 Y3en npuema un nogaum ¢pocchopHON KUCNOTbI Ha NPOU3BOACTBO

ObecdhTopeHHas gochopHan Kncnota ¢ cogepxaHnem okono 62 — 64 % P20s (OK)
noctynaet no TpybonpoBoay B NPMEMHbIN COOPHNK POCdhopHOM KMCNOTbI No3.E 513.

MpremMHbI cOOpPHMK CTanbHOW (PyTEPOBaHHLIM CHabXeH nepemelumnBarolWmnM yCTpon-
CTBOM.

N3 npuemHoro cbopHmka docdopHas KMcnota nogaeTcsa B MAYXKHbIM CMECUTENb

«Lodige».
4.3.4.3 Y3en HeuTpanusaumu, CYWKN U rpaHynauuu

Men n3 sneesartopa noctynaet B OyHKePHbIN BUOpoakTMeaTop.

PeTyp, cocTosawmmn na yact rotoBoro npoaykra (otéop nocne rpoxota), nbinm ocda-
TOB KanbLMs N3 LIMKNOHOB M HEKOHAMLMOHHOIO NpoaykTa y3na knaccudukaymm noctynaeT B
OyHKepHbIN BUBpoakTuBaTop.

Hanee men v peTyp napannensHO NOCTyNarT Ha NEHTOYHbIE 403aTopbl.

3anbIneHHbIN BO3ayX OT BUOPOAKTUBATOPOB N 403aTOPOB NOCTYNAET Ha CyXYH OYNCTKY

B LIMKIIOH.
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[Mocne posatopoB Men 1 peTyp B 3agaHHOM COOTHOLLEHMM CMELLMBAKOTCHA B BUHTOBOM
KOHBEMEpe N ganee no Teyke NocTynaroT B NAyXHbIN cmecuTens «Lddige». PerynupoBaHue
NPON3BOAUTENBHOCTM OCYLLECTBMNSAETCA 3a CYET M3MEHEHMS Ymcna 0bopoTOB OCHOBHOMO PO-
TOpa C Nny)XKkamu aBTomaTnyecknm npeobpasoBarenem 4actoThbl.

B nnyxHOM cmecuTene npomcxoanT pasnoxeHne mena obectopeHHon pocdopHon
KWCNOTON C O4HOBPEMEHHBLIM TPaHYyNMMPOBaAHNEM PEAKLIMOHHOM MaccChl Npu OnpeaeneHHon
BNaXHOCTU ANA KaXAoro Buaa docdaTtoB Kanbuusa. 3agaHHas BNaXHOCTb PeakUMOHHOW
Maccbl B CMECUTENE NOAAEPKUBAETCA Nogadven B Hero abcopObuUmMOHHBIX CTOKOB. 3anblfieHHbIE
BOASAHbIE Napbl COBMECTHO C BbIAENAOLLMMCA NPU PasnoXeHUN Mena yrinekucibIM ra3om, no-
CTYNaroT Ha CUCTEMY OYNCTKM.

M3 nny>xkHoro cmecutens peakynmoHHas macca nogaeTcs B cylunnbHbii Bapaban BIC.
CyLlka peakyMoHHOW MacChl OCYLLECTBNAETCA TOMOYHbIMU rasamu.

BbICyLleHHbIV 1 rpaHynMpoBaHHbIv B BapabaHe npoaykT ¢ Temnepartypon 70°+100°C v
BNaXHOCTbLIO He Bonee 3%, Yepes Teuky NOCTynaeT B 3MeBaTtop M fanee HanpaBnseTcs Ha
y3en knaccmdukaumn.

Ma3bl nocne cywwmneHoro HapabaHa ¢ Temnepatypon 90°+120°C HanpaenatoTcs Ha

y3€n OYMCTKM OTXOASALLMX ra3oB.
4.3.4.4 Y3en nogaym TonovHbIX rasos B bIN'C

TonouyHble rasbl 4N CyLwKkm npogykta npu Temnepatype 300+600°C nocTynarT npamo-
TOKOM K3 ra3oBoro kanopudgepa. TemnepaTtypa TONOYHbIX ra3oB Ha BbIXOAE U3 CYLUNITBHOrO

BapabaHa coctaBnaet 90+120°C.
4.3.4.5 Y3en knaccudukaumm

Mocne BI'C npoaykT nogaeTca B rpoxoT.

KpynHas dopakuma npogykta (bonee 2 Mm) nocne paccesa NOCTynaeT Ha pas3mon Ha
uenHble gpodunkn. ApobneHbin matepman no Tedkam noctynaeT B PeTYp.

Yactb npogykumoHHon dpakuymm 0-2 MM nocne rpoxota npy NoMoLLmM NOBOPOTHOW 3a-
CNOHKN MOXET nofgaBaTtbCs Ha CKPeBKOBbIE KOHBENEPDLI N Yepe3 BUOPOaKTMBaTOP N 4O3aTop
BO3BpaLlaTeCsa B cMecuTenb «Lédige» B kKayecTse peTypa.

OcranbHas yacTtb pakumm 0-2 MM 13 rpoxoTa, B Criydae noslyYeHns MOHoKanbLmin-
dochara n moHoagukansumndocdaTa Yepes NOBOPOTHYHO 3aCOHKY NOAaeTCsa B cenaparop-
XonoannbHUK «kunsawero cnosy (KC).

Bo3gyx ona oxnaxaeHus 1 oTAYyBKM NOAAETCH B KNAacCUUKaTOP BEHTUNSTOPOM.
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B cenapartope-xonoguneHUKe Hapsay C OXNaxaeHMeM NpoaykTa A0 TeMnepaTypbl He
Bonee 60°C npomcxoauT OTAYBKA rpaHyn OT NbieBon dopakummn (OTAYBarTCA YacTuubl pas-
MepoM MeHee 0,2 mm).

ToeapHasa dpakums Ha y3en pacoBkn rOTOBOro NPoAyKTa.
4.3.4.6 Y3en oUUCTKU OTXOOALUX ra3oB

"a3bl nocne cywmnneHoro 6apabaHa NpoOXoAAT CyXyt0 OYUCTKY B LMKIOHE U ganee no-
CTYNarT Ha CUCTEMY MOKPOW OYMCTKM rasoB. YNOBNeHHada Nbifib NPOAYKTa B LIMKIOHE Yepes
LLUIFO30BOW NUTaTENb NOCTYNAaET B CKPEOKOBLIN KOHBENEP 1 BO3BPALLAETCA B CMECUTENNL B Ka-
4YecTBe peTypa.

AcnunpaumoHHasa O4MCTKa 3anbINeHHOro BO3gyxa OT 31eBaTopoB, POXOTOB, BYHKEPOB
y3na OTrpy3Kku rotoBOro npoaykra npov3BOAUTCH B CyXOM OAMHOYHOM LMKNIOHE. YacTuyHo
OuMLLEHHBIN BO3AYX MOCNe LUuKNoHa nogaetca Ha abcopbuuto B AlNC.

YnoBneHHasa B LMKIOHE Mbifb NPOAYKTA, BOo3BpaLlaeTcs B cMmecutenb «Lodige» B Kave-
CTBe peTypa.

3anbineHHbIN BO3ayX NOCRe cenaparopa-XonoaunbHUKa NPOXOANT CYXYHO OYUCTKY B
LWKIOHE 1 fanee nogaeTcs Ha OCHOBHYHO CUCTEMY MOKPOW OYUCTKM ra3oB B abcopbep AllC.
YnoBneHHas B LUKMNOHE MbiNlb NMPOAYKTA BO3BpaLlaeTca B cMecutenb «Lddige» B kadecTBe
peTypa.

a3kl MOCne Cyxom OYMCTKM B LIMKINOHaX M naporasosasi cMecb oT 6akoBown annapartypbl
npoxoaaT MOKpYto ouncTky B annapate AlC. Nogaya pactBopa Ha AlNC ocywectBnaeTca n3a
cbopHmka abcopbumonHHoro pacreopa. OTpaboTaHHbIM pacTeop 13 AlNC ctekaeT B abcopbupm-
OHHbIN COOPHUK.

N36b1Tok abCcopOLUMOHHBIX CTOKOB NOAAETCA B MIYXXHbLIM CMECUTENMb.

OunLleHHble rasbl Nocne OCHOBHOW CUCTEMbI MOKPOW OYUCTKM XBOCTOBBIM BEHTUNATO-
POM BbIOpackIBatOTCS B BbIXITOMHYHO TPyOy.

3anbineHHble BOAAHbIE Napbl N3 CMECUTENA COBMECTHO C BbIAENAOLLMMCA Npu pasno-
XEHUW Mena yrnekucsbIM rasomM nocTynarT Ha CUCTEMY MOKPOW OYUCTKM rasoB, COCTOSLLEN
n3 ckpybbepa «BeHTypm» n Bpbiaroynosutens.

OpouweHne «BeHTypu» ocyLlecTBNAeTCA NOCPEACTBOM BBOAA B HErO Yepes POpCyHKY
BCEN NOANUTOYHOW BOAbI, TPeDyoWencs 4Nna nogadn B TEXHONOMMYECKMIA NPoLECC.

"a3bl NOCre MOKPOW CUCTEMBI OUUCTKM BbIOpACLIBAOTCA B aTMOC(epy BEHTUNATOPOM

Yyepes BbIXMOMHYH TPyOy.
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Mpouecc npoussoacTea pocharos

Mpviem nonudgochopHou Mpuem
1.1 Mpuem u 06eCcTOPEHHON KUCNOTbI NpUpoAHOro Mena
XpaHeHUs cbipbs
1.2 Hentpanusauus Heiitpanusauus

KNCNOTbl MesioM

1.3 Cyuika, CyluKa, rpaHynayus
rpaHynauus B 3BIC _—
blC
1.4 PacceunBaHue,
Knaccudukaums, Paccensatue, [po6nenue
Apo6reHne Knaccuumkaums
1.5 OxnaxgeHue Mblb
OxnaxpaeHue rotosoro
rotToBoro
npogykTa npoAykTa
Mbinb
1.6 dacoska,

®dacoBKa XxpaHeHue,
OTIpy3Ka U XpaHeHue

roToBOro npoaykra

oTrpyska

NTC 19-2016

KOPMOBbIX:

XpaHeHue Batmocgepy

Cbipbs

Abcopbuus ot
cTaguu
HeliTpanusaunu

Abcopbuuns ot
cTagunun rpaHynaumm
W CYLIKN

Ab6copbuns (ot
y3n10B paccenBaHuns
Knaccuukaumm,
apobneHns)

Mbinb

1.7 Ounctka
OTXOAALMX ra3oB

NlokanbHas
acnupayus

PucyHok 4.3 - Tpouecc nponssoacTtBa hocthaTtoB 06eCHTOPEHHbIX KOPMOBBIX

4.3.5 PacxogHble HOPMbI CblpbA 1 3HEPropecypcoB npu rnponsBoaCcTBe

docaToB KasibLms

O6uwune cBeaeHns, pacxofHble HOPMbI Cbipbs Y 3HEPTOPECYPCOB NpuBeAeHbl B Tabnu-

uax 4.9 n 4.10.
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Tabnuuya 4.9 — Obwme ceegeHna nponssoacTea ocaTos kanbLUus

OcHoBHoe Smucenm
Ne noanpo-
Bxoga Moanpouecc Bbixog, obopynosa- (HanmeHo-
Lecca
Hue BaHue)
1.1 MoK Mpuem cbl- Chbipbe EmkocTw, Mbinb, Npo-
MEN pbs £,03aTopsl, nuBbI
OyHkepa
1.2. MoK Hewntpanu- PeakyunoH- Cwmecutensb P20Os
MEN 3ayma Has macca 6pbI3rH
1.3 PeakyunoHHaq Cywika "paHynupo- CYLLMIHbIN Mbinb
mMacca BaHHbIN 6apabaH
NpPOAYKT
1.4 Mpoaykr Pacces dpakyunm 'poxoTa Mbinb
HOpobneHne npoAykTa Opobunkn Meinb
1.5 MpoaykT Oxnaxge- MpoaykT Knaccudu- Mbinb
Hue kaTop
1.6 Mpoaykr dacoska [oToBLIN dacosoyHas | [binb
NpoAYKT MaLumHa
— Cknagupo- [oTOBBIN Cknag roto- —
BaHue NpPOAYKT BOW NpOAYyK-
Lum
— OTtrpyska oToBbBIV MocTtosown —
NpPOAYKT KpaH
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Tabnuypl 4.10 — Pacxog Cbipbsi U 3HEPropecypcoB NponssoacTea docdaros kanbymsa (uex Ne1,2)

Pacxop

Bbixog

Cblpbe, MaTepmarnbl, 3HePropecypcsi

MpoayKkums, NonynpoaykTbl, NOBOYHbIE NPOAYKTbI, 3HEPropecypchbl

Pacxop, Ha 1 TOHHY Npoayk-
Bbixog Ha 1 TOHHY npoaykuum
yum?
EavHnya ns- EavHnya ns-
HavmeHoBaHue HavnmeHoBaHue
mMepeHuin’ MepEeHUN
Mo npoekTy JocTurHyTble Mo npoekty | JOCTUrHyTbIE
Kucnota nonudocgopHasa T 1,02 POK-1/POK-2 "OTOBbLIV NPOAYKT T 1000 —
1,03/1,02
Men npupoaHbIA TOHKO- T 0,774 0,84/0,82 — — — —
ANCnepCHbIn
OnekTpoaHeprus kBTt/uac 50 41,75/38,35 — — — —
a3 NpUpPoaHbIN w3 50 36,50/24,53 — — — —
Boga M3 - 1,18/0,6264

1 [Insi aHepropecypcoB 3Ha4YeHUs cneayeT ykasbiBaTb B MIDK/T npoaykumu
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Tabnuuya 4.11 — OnucaHne TEXHONOrMYECKNX MEPONPUATUIN NPOM3BOACTBa hocdaTos Kanbyms

OpdbekT oT BHeapeHUs

Oke-
O6bexT CHwxeHune nnya-
Onucanune mepo- BHEapE- amuccuin | OHeproadp- | Pecypco- | KanutanbHble | Tauu-
npuAaATnA HUS OCHOBHBbIX dhekTuB- cbeperxe- 3arparbl OHHbIE
3arpsAsHAo- HOCTb, HWe, B OTH. 3a-
Lnx Be- B OTH. ef. en. Tparbl
LecTB
3ameHa Tenno- Cragusa + + 100- —
reHeparopa CYLLIKM
TMI-2 Ha aBTO- 190 TbIC. eBpo
MaTUYECKYHO ro-
penky MCC-3000
NC TECKA
3ameHa rpoxota | Ctagus + + 241 000 € (6es —
ABYXCUTHOIO paccesa - CMP)
rMn-52H apobne-
Ha yctaHoBKy HUS
4NsA npocevBa-
HUS
«RHEWUM>»
YcrtaHoBska gpo- | Ctagus + — 130 000 € (6e3 —
Ounkn yenHom paccesa - CMP)
ABYXPOTOPHON apobne-
504-W-24-C HUA
YcTaHoBKka aBTO- | XpaHeHue — — 150- —
mMaTtmdeckon na- | un da-
KeToOpPMUPYIO- | COBKa 200 TbIC. eBpO
Len yCTaHOBKM
PLS-C500
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4.4 NMpounssoacteo Tpunonudocdara HaTpus

4.4.1 Xapaktepuctmka npoMsBoammon npoayKkumm

4.4.1.1 Harpusa tpunonudocdar TexHnyeckum moaupumpoBaHHbIN
(TY 2148-095-23380904)

Tpunonudocdar HaTpna nmeet opmyny NasP3O10. MonekynapHas macca conu 368
r/Monb, €e nctuHHas nnotHocTb 2500 kr/m3. N3BeCTHbI aBe 6e3BOAHbIE KpUCTaNNMYecKmne
dhopmbl: BelicOkOoTEMMepaTypHasa (dopma |) n HuskotemnepatypHas (dopma ll). Nepexoqay ot
dopmbl || o dopmbl | cooTBeTCTBYET TEMNepaTtypHbin nHTepBan ot 410 po 425 0C. lNepeas
dhopma TpunonmdocdaTa HaTPMs Ha3bIBAETCH TaKKe «KOMKYHOLLENCAY», Tak Kak pacTBOpeEHnE
ee B BOAe NpuBoAUT K oBpasoBaHMo NAOTHbLIX KOMKOB. Tpunonudocdar HaTtpus nnaBuTCs
npw Temneparype 622 0C, npmnyem nnaBneHne ConpoBOXAAETCA pa3noXXeHneM Tpmnonmagoc-
data HaTpua po metadocdara Hatpusa (NaPOs)x n nupodocdara Hatpua NasP207.

B npombiwneHHoCTN Tpunonudocdar HaTpusa Nony4aroT NyTem npoKanmMBaHUa CMecu
dochaTtoB HaTpus, 0BpasyrLLMXCS NPU peakumm TEPMUYECKON NN SKCTPaKLUMOHHOW doc-
hOpPHOM KNCNOTLI C KAPOOHATOM HaTpUA (KanbUMHUPOBAHHOW COA0W).

TexHnuecknin TpunonmdocdaT HaTpmsa Npon3BoaCcTBa NpeacrasnaeT cobon csobogHO
TeKkyLMn nopoLwkoobpasHbin matepuan benoro ugeta. OCHOBHOW COCTaBNAOLLEN NPOoAyKTa
aBnaeTca Tpunonudocdart HaTpus, KPOMe TOro, B HEM cogepxaTca Hebonblime KonuyecTasa

NPUMECHbLIX KOMMNOHEHTOB - rnaBHbIM 0Bpasom cynbdaTt HaTpus (Na2S04).
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Tabnuua 4.12. Nokasatenn kayecTBa TEXHUYECKOrO Tpmnonudocdara HaTpus

Hopma
HaVlMeHOBaHVlf% nokasa- Monchop- Monudop- Monuncop- | Monudop- Monchop- Monndop- Monudbopuar® | Momnbopuar®
Teneu ar® 1211 Mat® 1212 | mat® 1212 | mat® 1213 aT® 1226 mat® 193 1933
«A» kateropun 1 | kateropmm 2 1231
1 2 3 4 5 6 7 8 9
1 BHewHnn Bng Benbin cBOGOAHO TEKyLLMIM NOPOLLOK B3 NOCTOPOH- |benbin Kpu- | Bbenble cBo- | XOpOoLLO Cbiny-| XOpOLLO Cbl-
HWX BKITHOYEHWIN crannu-ye- |6ogHO Teky- |udme ronybble |nydue 3ene-
CKWUW NOpo- | Lwme rpa- rpaHynbl, CBO- |Hble rpaHynbl,
Wwok 6e3 no- |Hynbl, CBO- |60AHbIE OT NO-|CBOOOAHbLIE OT
CTOPOHHUX  |B0AHbIE OT | CTOPOHHMX MOCTOPOHHMX
BKITFOMEHNN | MOCTOPOHHMX | BKIHOYEHNI BKITHOUEHMI
BKITFOUYEHNN
2 MaccoBas pons Tpu- 94,0 94,0 94,0 90,0 72,0 94,0 75,0 75,0
nonun-cocdara HatTpma
(NasP3010), %, He me-
Hee
3 MaccoBas Aons ok- 555-57,5 | 55,5-57,5" | 56,0-57,0" | 55,0-56,0" | 43,0-46,0 He meHee = =
cuga cdocdopa (P20s), 55,5
%
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1

4 Maccosaga gons nep-

(pasbl)

Tpunonudgocdarta

BOW  pOpMbI

HaTpua, %

10-70

1060

10-60"

10-60 ~

5 MaccoBas gons co-
eJMHEHWN Xene3a B
nepecyete Ha Fes*, %,

He Bbonee

0,010

0,010

0,006

0,010

0,010

0,010

6 Maccosas gons He-
pacTBOPUMbIX B BOAE

BelecTtB, %, He Gonee

0,10

H

0,10

b

0,10

H

0,10

H

0,10

1

0,10

1

7 CTeneHb Npo3payHo-
CTK pacTBopa Tpunnun-
docdata HaTpua ¢
mMaccoBou gonen 1 %,

HE MeHee

90

85

90

s pH pactBopa Tpuno-
nndoc-dpaTta HaTpma C

mMaccoBon ponen 1 %,

en pH

9,2-10,3

9,2-10,3

9,4-10,0

9,4-10,0

9,0-9,8

9,4-10,0

9,4-10,0

9,4-10,0
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v/

1

9 CteneHb 6enmsHbl, %,

HE MeHee

83

80

85

10 LiseT no XaHtepy:

L
a
b

He MeHee
95

He MeHee
95

He meHee 90

o1 40 po 55
Bkn. ot O
Ao =5 Bkn.
oT -35 po -45

BKJ1.

o1 50 po 60
Bkn. oT —-30
no —35 Bkn.
oT -2 o +2

BKN

11 CkopocTb rugpara-
L

ROH 1 muH

- CpeAHee 3a OTYETHbIN

nepvwog, C

91-92

81-88

- AN MHOWBUAYanNbHbIX

nocrasok, C

88-95

78-91

ROH 5 MuH
- CpeAHee 3a OTYETHbIN

nepuwog, C

94-96

84-95

- AN MHOWBUAYanNbHbIX

nocrasok, C

91-99

81-98

910¢-61 01N
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1 2 3 6 7 8 9
PasHocTb ckopocTen 1,5 1,5 - - - -
rmapatagun, °C, He me-
Hee
12 MaccoBas gons ne- 0,3-1,2 HEe MeHee 20-24 He 6onee 15 | He Gonee 15
Tyymx Belects, % 0,1
13 HacbkinHasa nnot- - - - 1100 £200 | 1100 + 200 1100 + 200
HocTb, Krim3 ™
14 MNpoyHOCTb  YacTuy - - - 20 20 20
Ha  uUCTUpaHue, %,
He Gonee
15. CKOpPOCTb pacTBoO- - - - - 200 200

peHus, cek, He bonee
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9.

1

16 paHynomeTpuye-
CKum coctaB, %:
MaccoBasa gonsa dpak-
UMK, NPOXOAALUMX ue-
pe3 CUTO C CETKOW:

- 1000 mukpoH (N2 1 no
FOCT 6613), He meHee

55"

5"

- 500 MukpoH (Ne 0,5 no
FOCT 6613), He meHee

85"

85"

- 250 mukpoH (Ne 0,25
no NOCT 6613)

He meHee 90

He Gonee 5

- 0,150 MM, HE MeHee

75

75

MaccoBas aons
ocTaTtka Ha cuTe:

- 1600 MUKPOH

OTcytcTBKE

- 1180 MUKPOH

He Bonee 15

He bonee 5

- 1000 MUKpPOH

He Bonee 15

- 425 MUKPOH

He Bonee
50

He bonee
50

He meHee 50

He meHee 90

He meHee 90

— 250 MUKpPOH

He meHee 90

910¢-61 01N



L

1 2 3 4 5 6 7 8 9
CpegHuin  rpaHynomeT- - - - - - - oT 650 go 800 | ot 650 go 800
puyeckumn coctas (d 50), BKJ1. BKJ1.

MWKPOH

* [peBbllLeHne BEpXHEro npegena HopMbl 4OMnycKaeTcs.

** Hopma ansi nokasarenst MoxeT ObITb M3MEHEHa U YyTOYHEHa Mo CornacoBaHuto ¢ notpebutenem.

*** HopMbl npuBeaeHbl ana kpacutenen BASF, npn ncnons3osaHum kpacutenen ¢ aHanorndHbIMmM Unm 6nmnskMMmn xapaktepucTmkamm

HOPMbI MOTYT BbITb M3MEHEHbI MO COrnacoBaHuio ¢ noTpebutenem.

*kkk

HOpMa ANs nokasaTtens rapaHTUpPYeTCs U onpeaensieTcs nepnoanyeckn 1 pas B 6 mec.
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— Tpunonudocdart HaTpus, Bnarogapsa CBoen CNOCOBHOCTM yaepKMBaTb BO B3BELLEH-
HOM COCTOSIHUWN CYCMNEH3UN MHOMUX TPYAHOPACTBOPUMbIX COEANHEHNN, LUMPOKO NPUMEHSETCS
COBMECTHO C OpraHn4eCckUMm NOBEPXHOCTHO-aKTUBHBIMU BELLECTBAMM B KQ4YECTBE aKTUBHOIO
KOMMOHEHTa CUHTETMYECKNX MOIOLLMX M YACTALNX CPEACTB - B OONBLUMHCTBE NOCNEAHMX TPU-
nonmndgocdgat HaTpua coctaBngeT 4o 50 % oT macchl. TpunonmdocdaT HaTpma NPUMEHAOTCA
Takke B HedpTe- N ropHoA0ObLIBAKOLLEN NPOMBILLIIEHHOCTWN, B NPOU3BOACTBE CUHTETUYECKOrO
Kayudyka, B TEKCTUIMbHOWN N KOXKEBEHHOW NPOMBbILLNEHHOCTU B KQ4YeCcTBe aucnepraropa, B Nako-
Kpaco4HOM MPOMBILLNIEHHOCTN B KQ4ecTBe 3Mynbratopa, npy npou3BoacTBe LemeHTa, B Oy-

Ma)XHOW NMPOMbILLNEHHOCTN, NPOMU3BOACTBE KEPAMUKM U Ap.

— [apaHTUMHbIN CPOK XpaHeHns Tpunonndgocdara HaTpusa — 12 MecsALEB CO AHSA U3rO-

TOBNEHNA NPOAYKTA.
4.4.2 OnucaHne TeXHONMOrM4YeCcKOoro npouecca u cxembl
4.4.2.1 MNpunem cblpbs

OunweHHas oT B3Becn obeccynbdadeHHas aKCTpakynmoHHasa hocdopHas KMcnoTa no-
CTynaeT B NePBbLIN peakTop KackagHoro peaktopHoro yana. Coga ¢ noMoLLbLo NHEBMOHacoca
No NHEBMAaTtU4Yeckomy TpybonpoBoAay nepekavymBaeTcs B pacxogHble OyHKepbl KackagHoro pe-
aKTOPHOro y3na 4yepes pasrpysmtenn. OuUnLEeHHbIN BO3aYX N3-NOA KPbIWKK ByHKepa ouuLla-
eTCs B pPyKaBHbIX 3remMeHTax 1 BblbpackiBaeTca B atmocdepy. Kpome atoro, coaa, ynosnex-
Haa pykaBHbIM (OUNBTPOM, BO3BpaLLaeTcs B LWWHeEK nogadn cogbl. OTpaboTaHHbIn BO34YX, Bbl-
XOAALLMN N3-N0S KpbIeK OYHKEpPOB, OUMLLAETCA OT NbI B PYKaBHbIX PUMNLTPYIOLLMX 3NeMeH-
Tax, YCTaHOBIEHHbIX Ha Kpblwkax OyHKepoB, nocne Yero BelidpacbiBaeTcs B atmocdepy.

AmMmayHasa cenutpa NpmbbiBaeT B KPbITbIX XKENE3HOAOPOXHbLIX BaroHax ynakoBaHHas
B MELLKM W pasrpy)KaeTcs Ha cknaj roToBoW NPOAyKUMK, OTKyAa No mepe HeobxoammocTn Ao-
CTaBNAKTCA B ONEPaUMOHHBIA LeX. AKTUBHbIW Yrofb, YNakoBaHHbIA B MELLKW, NPUBO3UTCH Ha

CKnag, aBTOTPaHCMOPTOM.
4.4.2.2 MNepBasa ctagua Heutpanusaumm pocopHON KUCNOTbI

B oTnnume oT peakTopHbIX Y3N10B BTOPOM CTagmm HenTpanmsauum, padoTarowmx nepu-
OAMYECKN, KacKadHbIN peakTopHbIA y3en npucnocobneH ana HenpepbiBHOM paboTtel. Coaa m3
OyHKepa nocTynaeT Ha BECOBOM f03aTop. BecoBon gosatop nogaeT cogy BO BTOPOU peakTop
PEeaKkTOPHOro Kackaga B TAkOM COOTHOLLEHMM C KONIMYECTBOM nogaBaemMon ocdOpHOM KNC-
notbl, 4ToOLI 0BecneunTs Heobxoanmoe 3HadveHne pH cycneHann. PocdopHasa kucnoTta ans

HerTpanM3auum NoaaeTCs B NEPBbIA peakTop kackaaa, W no nepeToky NOCTOSIHHO NepeTekaeT
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BO BTOPOW PEAKTOP, M4E NMPOUCXOANT peakumnsa HenTpanmsaumm ocopHON KMCNOTbl COA0W.
Ana npepotBpaleHna Beibpoca NeHbl N3 peakTopa YPOBEHb B HEM HE AOSMKEH MpeBbIWaTh
1,5 M. Ina ymeHbLUeHNA neHoobpa3oBaHNa MOXKET AOMONMHUTENBHO MPUMEHSTLCA CUHTETUYE-
CKMIM NeHoracuTenb Ha OCHOBE KpeMHMCOoAepXKaLlmx NoMMepOoB.

HenTpanusoBaHHasa nynbna U3 BTOPOro peakropa Mo HWKHEMY NepeToKy NocTyrnaeT B
peakTop Ne3 kackapa. N3 aToro peakropa 4actb roTOBOW MyrbMbl NPXU NOMOLLM NOFPYKHOMO
Hacoca BO3BpaLLaeTca BO BTOPOW peakTop. [[oToBas nynena npum NoOMOLLM Hacoca NOCTOSHHO
OTKa4MBaeTCsa B MPOMEXYTOUHYIO EMKOCTb.

[o3npoBKa peareHTOB OCYLLECTBNAETCA TaknM obpasom, 4Tobbl 06ecneunTs BENNUNHY
pH cycneH3um o1 4,7 8o 5,2 ea. pH, 4yto oTBevaeT “meTannmyeckomy TUTpy” (aTOMHOMY COOT-
HoweHuto Na:P), Gnnskomy k eguHMLE.

Ha nepBou cTagumn HenTpanmaaumm NPONCXOAAT CneayoLwme hnsnko-xmMmmnyeckme npe-
BpaLLeHus:

2H3PO4 + Na2COs = 2NaH2P0O4 + H20 + CO2
H2SiFs + Na2COs = NazSiFs | + H20 + CO2

2Ca(H2P04)2 + Na2COs = 2CaHPO4 |+ 2NaH2PO4 + H20 + CO2
Fe,Al(H2PO4)s + Na2COs = Fe, Al(PO4) | + 2NaH2PO4 + H20 + CO2
CaSO04 * 2H20 + Na2CO3 + HzPO4 = CaHPO4 |+ Na2S04 + CO2 + 3H20

B pesynbTaTte B 0CafoOK BbIAENSETCA OCHOBHOE KONMYECTBO NMPUMECHBIX KOMMNOHEHTOB
dhochopHon kucnoTbl: docdaTtsl kanbumsa (okono 90 %), antoMnHnA 1 xxenesa (okono 98 %),
a Takke KpemHedTopuabl WenoyHbix metannoB (okono 90 %), n obpasyeTca cycneHsms ¢
cooTHoweHnem XK. T ot 10 go 15. Hentpanusauums conpoBoXaaeTcs BblAeNEHNEM 3HAUNUTENb-
Horo konnyectea CO2 (40 40 M3 Ha 1 T KMCNOTLI) W, KaK CNeacTBUE, BCMEHNBAHMEM PEaKLINOH-
HOW Maccbl. Bo nsbexaHue Bbibpoca NeHbl CTEMEHD 3aMONIHEHNA peakTopa He AOSKHa npe-
BblwaTb 70 %.

Ha nepsoun ctagum HenTpanuaauum npoucxoanT yaaneHne ns ¢ocgopHON KNCNOTbI
dhTOpa B BUAE KpeMHedTopmnaa HaTpmsa. PacTBOpUMOCTb KpeMHedTopmaa HaTpusa yMeHbLla-
eTca ¢ yeennyeHmem pH cycnensuun; npu saHadeHmnax pH ot 4,0 go 5,0 cogepxanne topa B
pactBope MnHUManeHo. MNMpun 3HadveHusx pH Gonee 5,5 ocagok KpemHedpTOPUAA HATPUS pas-
naraeTca no peakyum:

Naz2SiFs + 4Na2HPO4+2H20 = 6NaF + SiO2| + 4NaH2PO4

®dT1op B BUAE pTOopuaa HaTpusa (NaF) nepexoaut B xxnakyto dasy (KoHUeHTpauma dptopa
yBenununeaetcs). B cBasm ¢ aTum Heobxogmmo ocoboe BHMMaHne obpaliatb Ha KavyecTBO

unbTpaTa 1-01 CTaaumM HerTpanuaauum, He Lonyckas 3Ha4UTENbHOrO KONMYeCcTBa B3BECEN.
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Ans 04ncTrmM PoCcHOPHOKUCIOTHBLIX PacTBOPOB OT OKpaLUMBaROLMX NPUMECEN NCMOSb-
3yeTCA aKTMBHbIN Yronb.

[oToBas nynena 1-oM CTyneHn, NOCTynarLwas N3 peakTopPHbIX Y3r0B BbICOKOHAMOPHbIM
HacOCOM Moj AaBfneHNEM HarHeTaeTCAa B OA4VH U3 ABYX aBTOMaTU3NPOBaHHBLIX MAIMTOYHO - pam-
HbIX PUNLTP -NPECCOB NEPUOAMNYECKOTO AencTBUS. [pn HEOBXOANMOCTM CYCNEH3NA B EMKOCTU
no3.14-3 nogorpeBaeTca OCTPbLIM NapoM.

PuUnNbTP-NPECC NEPBON CTYNMEHN HENTPanM3aunmn npeacraenaeT cobown annapar ropum-
30HTanbHOro TMNa C NOABWKHLIMU (OUMNBTPOBANbHBIMU MIAUTaMN, CKOMBb3AWMMM Ha POnmMKax
no HanpasnawLwen. PasgeneHne CycneH3nm OCyLLECTBNAETCA Yepes PunbTpoBansHyo can-
deTKy, N3roTOBMEHHYIO U3 CynepKkananapvpoBaHHOW NONUNPOMNUIEHOBOW TKaHU U KpenaLly-
FOCS Ha NOBEPXHOCTWU NNnTbl. Annapat paboTaeT B pexume punbTpoBaHne — NpogyBKa - pas-
rpyska. llocne HakonneHnsa cnos ocagka B MEXPaMHOM NPOCTpaHCTBE PUNbTPa U CHDKEHUS
MPOM3BOAUTENBHOCTM MO CycrneHanmn 40 9 M3/4, nogada nynbnbl B HEro NpeKpalLlaeTcs.

— Ocapok ¢ BnaxHocTsto 0T 30 go 40 % nytem nocnegoBaTeNbHOrO aBTOMaTUYECKOro
pasbegmHeHnsa Nt copackiBaeTca B OyHkep oumnbTpa, CHabXXEHHbIN BUHTOBBIM LLUHEKOM. [10-
cnejHUM 0cafoK No Mepe NOCTYNNEeHNA NepeMeLLaeTCa B TEYKY, Yepes KOTOpy OH copackl-
BaeTCHA B EMKOCTb C YCTaHOBMEHHOW NONACTHOW MeLLArnkoW, rae CMeLwmBaeTCa C NPOMbILLNEH-
HOW BOAOM C obpasoBaHMeM Nynbnbl. MNynbna keka npu NOMOLLM MOrpyXHbIX HACOCOB Noaa-
eTca B Hak n Takke nepedunbTpoBbLIBAaETCSA Ha OUNLTP - NPECCe.

PenynbnmpoBaHHbIN LLNam Npy NOMOLLM NOrPYXHbIX HACOCOB MO Mepe HaKoMNeHns OT-
KauymBaeTcsa B NpmeMHbiv Hak penynsnnposaHHoro wnama. MNMynena wnama puneTpyeTca Ha
duneTp-npecce. OTHOUNLTPOBAHHbLIE PACTBOPLI MPOMBIBKA LUNama CrvBaroTca Yepes coop-
HbIA Konnektop dunbtpa B Bakm dunbtpaTta. OTMbITEIM OCAA0K NPU NOMOLLUM BUHTOBOIO
LLHeKa, yCTaHoBNeHHoro nog 6yHkepom dpunbTpa, copackiBaeTca Ha penynbnaynio B HacocC -
ApobunKy MOKpOro pasmona, rae oH CMELLUMBAETCA C NOArMMNCOBOM BOAOW ¢ obpasoBaHMEM
CYCNeH3nn OTMbITOro wnama. NonyyeHHasa BogHaa nynena wnama no JIMHWWM HAaCoCOM — Apo-
Bunkon oTkaumBaeTcs B 6ak. MNoctynarowan B 6ak nynbna OTMbITOrO LWiaMa HENPEPLIBHO OT-

KaumBaeTcs B Oak rugpoLunaMma cxeMbl NOMyYeHUS SKCTPaKLMOHHON (hOCHOPHOM KUCNOThI.

4.4.2.3 Ynapka pa36aBneHHbIX pacTBOpPOB

[Ana NoBbIWEHNA KOHLEHTpauun pacTBOpoB nocrne hunstpauumn penynsnmpoBaHHOMo
wrama Ha puneTp - npecce Ne5 ncnonb3yeTcs ycTaHoBKa ynapku pacTtBopoB dhocdaTtos

HaTPWs TOMOYHBIMU razamum ¢ MOLLHOCTbLIO NO ynapeHHoW Boge Ao 14 T/u.
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dunbtpat o1 duneTp-npecca Ne5, npeacrasnarowmm cobon pasbaBneHHbIM pacTBop
docharoB HaTpus (NPeMMyLLECTBEHHO MOHOHaTpundocdara NaH2PO4), Hakannneaetcsa B
Bakax-cbopHukax punetpaTta. 3 npmemHbix 6akos pactsop, umetrowmr Temnepatypy 50 — 60
“C Npw NMOMOLLIY FOPU3OHTANBHOIO HACOCA C MOCTOSHHBIM PEryMPYEeMbIM PacX040M NoaaeTcs
BO BXO4HOW KONMNEKTOp TennoobMeHHoro annaparta. B 3TOT e KonnekTop noctynaeT u rops-
YN PacTBOP M3 HWKHEW YacTu ncnaputens. PunbTpaT u LMPKYyNAaLMOHHBIN pacTBOp CMeLn-
BalOTCA B KOMMEKTope nepes TennoobMeHHNKOM, HarpeBaroTca B Tpybkax 1 nocTynarT no
pasgernbHbIM NMHUAM B rasoxoj 1 Ha BEPXHIOK peLueTky ncnaputens. Harpes pactsopoB npo-
N3BOAUTCA NaApOM, NOCTYNarLWMM B MEXTPYDOHOE NpocTpaHCTBO TennoobmeHHuka. Temnepa-
Typa TEXHOMOrMYECKUX PacTBOPOB Ha BxoAe B TennoobMeHHuk coctasnseT 60 — 70 °C, Ha
Bbixogae — 90 — 99 °C. OTBoA NapoBoro KoHAEeHcaTa Npou3BOAUTCA Yepes KOHAEeHCaTOOTBO -
4nk B Bak - cOopHUK KoHAEHCaTopa. HarpeThin pacTBOp NO4AETCA B UCNAPUTENb.

WcnapeHne Boabl B annapate NpoucxoauT 3a CHET Tenna TOMOYHbIX ra3os, nonyvae-
MbIX B pe3ynbTare CropaHvs NpupoaHoro rasa B Tonke. MepBuyHbI U BTOPUYHBLIA BO3AYX ANS
CKUraHNsa NPUPOAHOrOo rasa NoCTynaeT B TOMKY OT AYTLEBOro BEHTUNATOpPA.

TonoyHble rasbl HaNPaBNAKTCA B HYXKHIOK YacTb ucnapurens. PerynuposaHue Temne-
paTypbl TOMNOYHbIX ra30B B YKa3aHHOM Auana3oHe NpOBOAUTCA 3a CYET M3MEHEHNS pacxoia
rasa m BTOPUYHOro BO3ayxa.

Wcnaputene npeacraeBnaeT cobom annapar NeHHOro Tmna ¢ AByMs NpoBasbHbIMU pe-
weTkaMmn. [Ina CHWKeHWs TemnepaTypbl TONOYHbIX ra3oB Ha BXOAe B annapar, Yacts 060poT-
HbIX PacTBOPOB pa3bpbi3rmBaeTca POPCYHKON B BEPTUKANBHOM y4acTKe rasoxofa, CoeanHs-
rOLLLEero TOMKy 1 ncnaputens. YactnyHo oxnaxgeHHble rasbl ¢ Opblaramm pacteopa NpoxXoaaT
Ha4 NOBEPXHOCTbH pacTBOpa, U YHOCATCA B BEpPTUKamNbHYHO YacTb annapaTa, CHabXeHHyH
ABYMS LLeneBbIMM pelueTkamu. [opsunin pactBop 13 TennoobMeHHOro annapaTa nogaeTcs Ha
BEPXHIOHO pelueTky annapaTta. [lonagas Ha NoOBEpPXHOCTb PELLETKN, pacTBOP B BOCXOAALLEM
NOTOKE rasa co3faeT KMNALWMIA CIOW U3 KPYMHbIX Kanernb, MHTEHCUBHO Ucnapsawowmx sogy. Us-
ObITOK pacTBopa NOCTOAHHO NPOBaNMBAaETCA Yepes LLENN Ha HPKHIOK peLueTKy, co3faBas Ku-
NAWNMK CNOW B CpeaHEN 4acTu annapara u ganee cobupaeTtcsa B HWKHEN YacTu annapara,
npeacraenaowen n3 cebs HakonuTensHbIN Hak.

YnapeHHble pacTBOpbl MMEROT BbICOKyHo TemnepaTypy (70 — 80 “C). Ans npenoTepatie-
HWSA HakonneHns ocagkoB B Bake-cOOpHMKE 1 ucnaputene HeObXoaMMO NEPUOLUNYECKN NPO-
BOAUTb MX OCMOTP M YNCTKY. BonbLUuoe KOnM4ecTBO HEPaCcTBOPUMOro ocagka n beiCTpoe 3a-
pacTaHue yCTaHOBKW yKasblBaeT Ha BonbLUOe KONMMYECTBO OCajKa B MUCXOAHOM pacTBOpe, Bbl-

3BaHHOE, HaMpUMep, paspbiBamn TkaHW Ha PUILTP - Npecce.
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OxnaxaeHHble Ao Temnepatypbl He 6onee 90 “C TonoyHble rasbl C Napamu 1 GpbiaraMmm
pacTBopa NPOXOAAT Yepes OpbI3roynoBUTENb C CENapaTopoM, BCTPOEHHbBIE B BEPXHIOK YacTb
ncnaputens. Kannmn pacteopa ot6pachkiBatoTCA HanpaBnsaoWmMMK nnacTmHaMmm cenaparopa K
CTEHKaM BpbI3roynoBUTENS N CTEKAIOT C HUX OBpaTHO Ha BEPXHIOK PELLETKY annapara.

Tenno, yHOCMMOE 13 UCnapuTens ¢ rasaMu B BUAE Napa, YTUIN3NPYETCS B KOHAEHCa-
Topax. lMNoannTka KOHAEHCATOPOB NPOM3BOANTCS NOATMNCOBOM BOAOW MN BOLOW 3aBOACKOroO
BopoobopoTa. Harpes BoAbl B KOHAEHCATOPaxX OCYLLECTBIIAETCS 3a CHET KOHAEHCaUMn BOAS-
HOro napa 13 BNaXXHOro ropsvero BO3ayxa, BbIXOAALLEro N3 UCnapuTens; Harpetas 4o Temne-
paTypbl nopsaka 70 ‘C Boga CTeKaeT B HWKHIOK KOHYCHYIO YacTb annapara, 1 Yepes rugposa-
TBOp nonagaet B 060poTHble Bakn. U3 06opoTHbIX BakoB HarpeTas Boga nogaercs B 6ak kuc-
MOV BOAbI MPOM3BOACTBA SKCTPaAKLMOHHOM (POCHOPHOM KUCHOTbI UNU ANS penynbnagum
lwnama.

OxnaxaeHHble B KOHAEHcaTope rasbl BolbpackiBaoTCa B aTMocdepPy XBOCTOBbIM BEH-

TUNATOPOM.
4.4.2.4 Brtopas cTyneHb HeuTpanusauum

dunbTpaT NepBoun CTyNeHN No Mepe HeobXxOaMMOCTU NOrPYKHBIM HACOCOM OTKavvBa-
eTCA B onepaumoHHbIn Lex. N3 cOopHMKa LLENOK NEPBON CTYNEHUN NEPUOLNYECKN HanpaBns-
eTCS B peaKTopbl - HEUTPanmM3aTopbl BTOPOW CTYMNEHN Kyaa C NOMOLLbIO 403aTOPOB BBOAUTCS
OCTaBLUEeEeCs KONMYeCTBO coabl Ana goseaeHns pH cycnensnn go 6,0 go 6,5 eq. (“metannu-
yeckun TnTp” ot 1,60 fo 1,65). B npouecce HeuTpanusaumm pacteopa aurugpodocdara
HaTpWUAa NO peakynu:

3NaH2PO4 + Na2COs = NaH2PO4 + 2Na2HPO4 + H20 + CO2

nony4aeTca cMecCb opTodocdaToB HAaTPUS, B COOTHOLLEHUN, HEOOXOANUMbIM ANA MOMy-

YeHuna Tpunonudocdara HaTpus.

O4HOBPEMEHHO MPOUCXOAMUT PasnoXeHne ocTaTka PpacTBOPEHHbIX KpeMHedTOPUAOB:

NaxSiFs + 2Na2COs = 6NaF + SiO2 + 2C0Oz2
Yactb obpasoBaBLIMXCA PTOPUAOB pearmpyeT ¢ octatkamu pocdara kanbumsa ¢ oca-

XaeHnem HepacTteopumoro CaFa:

2NaF + CaHPO4 = Na2HPO4+ CaFz |
B ocapok BbigensaoTcs Takke octaswumnecs B pacteope CaHPO4 u (Al, Fe)POa.
MpumepHoe pacnpeaeneHne NoToka coabl Mexay 06erMMm CTyneHsIMN HernTpannaaumm

oTBEeYaeT OTHOLWEHU 2 : 1.
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MonyyeHHasa B peakTopax CyCrneH3msa Norpy>KHbIMM Hacocamm nogaetcs B 6ak — ycpea-
HUTENb, CHAaOXXEHHbIN 3MEEBMKOM, a Takke napoBbiM BapboTepoM 4Na NogaepKaHma Temne-
paTypsl B npegenax ot 70 go 80 [C.

Hanee cycneH3nsa ropusoHTanbHbLIM BbICOKOHANOPHbLIM HACOCOM NoaeTca Ha PunbTp
- MPECCHLI BTOPOW CTYNEHW HEUTpanuaauum paboTtarome B pexmme punbTpoBaHNe-NpoayBKa-
pasrpyska. Bo Bpema pasrpysku ocagok noctynaet B OyHKep 1 yaanseTcs npy nomMoLm BUH-
TOBOrO LUHEKA B TEYKY, U3 KOTOPOW HaCOCOM - 4pobunkon noctynaeT B 6aku - penynbnatopsil.
dunbTpaT, NOCTYNarLWmMn n3 GuneTpa B ganbHENLWY0 nepepaboTky, 40mMKeH ObiTb Npo3pad-
HbIM, MOCKONBKY NOABNEHNE HEPACTBOPUMOro ocTaTka NpMBEAET K YXYALLUEHUIO KavyecTBa Tpu-
nonundgocdgara HaTpua.

B Gaku, 3ymMndbl, peakTopbl NEPUOLNYECKM 3arpy>KaeTCca ammMmmadHasa cenutpa B Konm-
yecTBe OT 2 0 4 kr Ha 1 T nony4aemoro npogykra. [JlobaBneHne amMmmmnadHon cennuTpbl HeOb-
XOAUMO ANS OKNCIIEHUS OPraHUYecKnx 1 Apyrnx npumeceu, NpuaaroLLmx LBETHOCTb MPOAYKTY,
a Takke Ansa NoBbIWEHUS cogepxaHna Tpunonudocdara HaTtpusa. Kpome ammmadHou ce-
NUTPbI B PEaKTOPbI 2 - OU CTagnn AO3UPYIOT aKTUBHbIN Yrorb.

Mpn oxnaxgeHum na pacteopos |l ctagum HenTpanusaumm BeinagaroT Kpuctansbl CMme-
WaHHbIX bocaToB HaTpPUs, KOTOpPblE MOTYT NMPUBECTU K 3abuBKe annapartypbl, NOSBNEHNIO
rapHucaxa B 6akax, nameHeHuno coctara pactaopa. C Lenbio n3bexaHusa sTux SBrneHun pac-
TBOPbLI U Nynbnbl || cTagum HenTpanmsaumm NoO40rpeBarOTCS NapoMm.

OTduneTpOBaHHbIE LLENoKa BTOPOW CTaaun HeuTpanmsaumm nocne gunetpauum Ha
npecc - puneTpax UMerT KoHUeHTpauuto ot 15 % P20s5. [ng yBennyeHus KOHUEeHTpauum
pacTBOPOB, NOAAaBaEMbIX Ha CyLLKY, A0 3HaveHun 24,0 % P20s n 6onee oHM npeaBapuTensHO
ynapvBaroTCs 3a CYET MCNONb30BaHUA Tenna oTxogawmx rasos annaparos bIC. C atom uye-
nbto wenoka mn3 6aka — cOopHMKa hUnNbTPaTOB HaNPaBnsaTCA B cUcTeMbl abcopbumm anna-
paTtoB BI'C. Hacoc HenpepbIBHO NogaeT Lenoka Ha opolueHve annapatoB BeHTypu, B KOTO-
PbIX MPOUCXOAMUT UCNAPEHME BOAbI, a TakKe NOrnoLeHNe N3 OTXOAALLMX ra30B He 3ajepKaH-
HOW B LMKIOHE NbInn Tpunonudgocdata HaTpna 1 PTopUCTbIX ra3os. 3a CYeT ynapku LLENoKoB

yBenmumBaeTcsa KoHueHTpaumsa P20s.
4.4.3 TonyuyeHue Tpunonudocdara HaTpus

OunLeHHbIM OT NpuMecen Wwenok npumepHoro coctaesa NaH2PO4 + 2Na2HPO4, conep-
Xawmm cynbdat HaTpus, a Takke He3HauUMTENbHbIE KONMYECTBa OCTarbHbLIX MPUMECEN HaCo-
COM NoJaeTcs Ha MOKPYH abcopBbumio CyLUWIBHBIX U MPOKanNoYHOW CUCTEM, r4e OH AOMOSHN-

TenbHO ynapuBaeTcs U pacTBopsieT B cebe nbinb Tpunonudgocdarta Hatpus. 3a cyeT 3Toro

83



UTC 19-2016

KOHLEeHTpauma pactesopa nosblwaetca Ao 24 - 25 % P20s. Janee wenoka yepes nHeBmaTu-
Yeckne PopCyHKM HanpaenseTcs B annapatsl bI'C cywmneHoro yukna.

Mpw cywke 1 npokanke NpoaykKTa NPOTEKaET CNOXHAa XMMmMyeckasa peakums ¢ obpaso-
BaHMEM MPOMEXYTOUHbIX OPM — NUPodochaToB HATPUA U B KOHEYHOM UTOre, TPUNonndgoc-

dhata HaTpus:

2NazHPO4 = NasP207 + H20 (npwn Temnepatype 200 °C)
2NaH2P04 = Na2H2P207 + H20 (B obnactm 160 — 240 °C)
2NaH2P0O4 + Na2HPO4 = 2 NazsHP207 +2 H20  (npw temnepatype 200 [1C)

2Nas4P207 + Na2H2P207 = 2NasP3010 + H20
Mpn n3bbitke MOHOHaTpUUdoOCchaTa (METANMNUECKUN TUTP HWXKe 1.64) napannensHo

npoTeKaeT peakuus:

NaxH2P207 — (NaPO3)n + H20

c obpasoBaHmemM marnopacTtesopmmoro nonugocdarta HaTtpus. [oBbieHne Temnepa-
Typbl NpoaykTa Bbiwe 350 °C Takke cnocobGCTByeT NPoTEeKaHMo 3TOro npoLiecca.

Mpy oTOM NpO3pavyHOCTL BOAHOrO pacTeopa nofydaroweroca TpunonudgocdaTa
HaTpUA yMEHbLLAETCS.

PacTtBop 4epes hopCyHKy pacnbingaeTca ckaTbiM BO34YXOM Ha 3aBecy, kotopas obpa-
3yeTCA 3a CYeT 3axBara HaxO4SaLWerocs B annapare Cyxoro marepuana nogbeMHO-N0NacTHOM
HacaaKow 1 ero cCbinaHus BHU3 B pesynbTarte BpalleHns bapabana.

3aBeca YacTtuy, matepmana, Ha KOTOpyH OCYLLECTBRSETCS nogadva pacrteopa, obecne-
YMBAET Pa3BUTYHO NOBEPXHOCTb KOHTaKTa ¢as, ObICTPYHO CyLIKY 1 TpebyeMbin rpaHynoMeTpu-
Yeckunin cocta nonynpoaykrta (o1 1 4o 5 mm). Cyluka matepuana oCyLeCTBNAETCA ropaynmMm
TOMOYHBIMWN rasamu, NOMNYyYEHHbIMU NPU CKUraHUM NPUPOAHOro rasa B TOMKe. BbiCylleHHbIN
NPOAYKT N3 pasrpy304HON kamepbl cylumnnbHbix 6apabaHoB TpaHCnopTMpyeTcsa Ha COOPHbLIN
NEHTOYHbIN KOHBEWEP U Aanee nojaeTca B 3arpy304yHyt0 Kamepy NpOoKanoyHoro annaparta
BIrcC.

Peakums obpasosanunsa tpunonugocdara Hatpusa Ha 90 - 95 % npoxoguT yxe B Cy-
WnnbHbIX HapabaHax. 3TO NPOUCXOAUT n3-3a DONbLUOTO BPEMEHN HaxXOXAEHUa maTepuana
BHyTpu HapabaHa (3a cueT obpaTHOro WHeKa 1 NogMNoOPHOro KonbLa), BbICOKOW TeMNepaTtypsbl
Ha Bxoge B BapabaH, a Takke 13-3a 3HaYNTENBHOro CoAEepXXaHNa NapoB BOAbI, KOTOPbIE Wr-
paroT ponb katanusartopa. lNpouecc germapartaymm cmecun optodocdaToB NpoOTEKaeT B Aua-
nasoHe Temnepatyp oT 300 go 450 °C. YkasaHHasa Temneparypa obecrneynBaeTcs 3a cUeT rno-
Aaun NpamMoTokoM B GapabaH ToMo4YHbIX ras3os ¢ Temnepatypon ot 900 go 1000 “C. Temnepa-

Typa rasos Ha BbIXOfe W3 CyLUMIbLHOro 6apabaHa HaxoauTtcs B nHTepsane ot 240 no 280 °C.
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B npokanouyHom GapabaHe 3aBepLualoTCs NpoUecch! germaparauum optogocdartos m
oBpasoBaHMsa KOHAEHCUPOBaHHLIX HOPM (B OCHOBHOM Tpunonudocdara), a Takke npoTekasT
npouecc obpasoBanHums I-om hopmbl TpunonmdocdaTa HaTpums.

TemnepaTtypa 0TX04ALWMX ra3oB Ha BbIXO4E N3 npokanoyHoro BapabaHa gomkHa 6biTb
B uHTepsane ot 300 go 400 °C. opsumit MmaTepuan nocTynaeT B XOMOAMMbHMK KUMSALEro
cnogd. XonoaunbHUK KMNALWeEro cnos npeacraBnsgeT cobon NpoTUBOTOYHBIM annapaT BoO34yLU-
HOro oxnaxaeHus. [opsaYMn NPOAYKT Yepes 3aTBOPHLIM MEXaHM3M NOCTYNaeT Ha HaKNOHHYHO
BEPXHIOO peLLeTKy annapaTta, r4e OH NPOAYBaeTCa N TPaHCMOPTUPYETCH K NPOTUBOMOMOXK-
HOMY KOHLYy annapara B KMNaWweM crnoe npy nomoLM BO3ayxa, NocTynarowero ms-nog pe-
WweTkn. HarpeTbin BO34yX O4MLL@EeTCs OT Mbiv B rPYNNOBOM LIMKIIOHE 1 B MOKpOM abcopbepe,
3aTem, Npy NOMOLLM BEHTUNATOpPA BbibpackiBaeTca B atMocdepy.

OxnaxaeHHbIN NPOAYKT U3 XONOAWSbHMKA HarnpaenseTcsa Ha TeXHONornyeckue ue-
MOYKM NOSyHYEHNA MOPOLLKOBOro U rpaHyIMpoOBaHHOro Tpmnonmdocdara Hatpus.

Mpwn nony4YeHnn NOPOLLKOBOro npoaykra Tpunonudocdar HaTpus nocTynaeT Ha ABe
MOMOTKOBbIE MenbHUULI. N3menbyeHne matepmana B MenbHMLax NpOUCXOAMUT 3a CYET Mo-
MOMa rpaHyn npoaykra spaLlarommMmca dnnaMmm MenbHULpBI;, Menkne 4actuupbl BO34YLUHbIM
MOTOKOM BbIHOCATCA B LMKIMOH, FAe NPOUCXOAUT pasgeneHme roToBoro npoaykra u Bo3gyxa.
PaamonoTbin TpunonudocdaTt HaTpua U3 LMKNoHa HanpasnaeTca Ha cknag. OunweHHbIN BO3-
AYX U3 LIMKNOHa BEHTUNATOPOM HanpaBnseTca obpaTtHO B MENbHULLY.

M3menbyeHHbIN NpoayKT, NOCTynarLWmMn Ha cknag Hanpaesnsaetca nnbo B OyHkepbl 3a-
TapkM C NOCNEAYIOWEN YNaKkOBKOW B NOSMMNPONUIEHOBLIE KOHTENHEPLI MU MeLKn, Nbo ansa
nocneayroLLen OTrpy3kM roTOBOro NpOAYKTa HaBasnom.

Mpy nonyyYeHnn rpaHynMpoBaHHOro TpunonudocdaTa HaTpMsa NPOAYKT NOCTynaeT Ha
MOMOTKOBblE Apobunkn. na obecneyeHna makcumansHOro BbIXO4a TOBapHOro npoaykra B
Apoburnke He ycTaHaBnmBaeTcsa cuTo. MiamenbYeHHbIN NPOAYKT NOAAEeTCAa B MHEBMOKNaccnm-
katop. B nHeBMOKnaccudumnkaTope 3a CHET MHOrOKPaTHOro NepecemBaHns YacTuy NpoaykTa
Ha BHYTPEHHMX Hacagkax NnponcxoamT apekTUBHOE OTAENEHME MbINK (Y4acTul, C pasmepamu
80 0,25 MM) OT KPYNHbIX rpaHysl NOTOKOM BO34yxa, NOCTyNaroLLero nog peLueTky Kknaccuduka-
Topa n3 atmocdepsl Uexa. OTaeneHme nbiny OT BO34yxa OCYLLECTBNAETCA B LUMKIOHAX U py-
KaBHOM (PUMbTPE; OYULLEHHBIM OT MbIfM BO3AYX BbliOpackiBaeTCa NpyM NOMOLLM BEHTUNASTOPA
Yepes BbIXMOMHy Tpyby B atmocdepy.

OunLLEHHBIW OT MNbINW rPaHyNMPoOBaHHbIN Tpunonmdocdar HaTpUa NOCTyNaeT U3 NHeB-

MoKaccuumkaTopa Ha rpoxoTbl. [na nonyyeHns ToBapHOro Tpunonudgocdara HaTpus co-
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AepXXaHne MenKMX 4YacTuy Ha Bxofe B rpOXOT He AOIMKHO npeBbiwaTtb 2%. CogepxaHue no-
CnejHuX ONpeaenseTca pacxO4oM BO3Ayxa, NPOXOASALEro 4Yepes nHeBMoKnaccudukarTop:
yBENMUYEHNe pacxoja BO3fyxa YMeHbLUaeT COAEpXKaHMe Mbinv B NPOAYKTE.

MpoayKT, Npoxoasa Yepes rpoxoT, pa3fensaeTca Ha ABa NOToKa: KPYMHbIE YacTuubl, OT-
cesiHHble Ha CeTKe, a Takke Nblflb BO3BPAaLLaoTCA Ha KOHBeWep, ToBapHas dpakuymsa rpoxora
nocpeacTBOM TpaHcnopTepa HanpasnaeTca B OyHKep rpaHynvpoBaHHOro npoaykra. 1o mepe
HeobXxoaMMOCTM NPOAYKT 13 ByHKkepa NoCpeacTBOM NIEHTOYHOrO KOHBENEpPA 3aTapuBaeTCa B
NONMNPOMNUNEHOBLIE KOHTEMHEPSI.

Cxema n onucanune npouecca nonydenma TINPH npusegeHa Ha pucyHke 4.4 n B Tab-

nmue 4.13.
4.4.3.1 MaszoouncTKa

[lopsaume abIMOBbLIE rasbl, BbIXOAAWME K3 cywnnbHoro GapabaHa ¢ Temnepatypoun oT
220 po 250 °C n copgepxalume napbl BOAbI M Nbifb PocdaTos, NOABEPraoTCa OUUCTKE OT Mblnn
B OAWNHOYHOM LIMKINOHE, CHAabXEeHHOM ABOWHbLIM MbIfIEBLIM 3aTBOPOM.

["a3bl NPOTArMBaKOTCA XBOCTOBLIMY BEHTUNSTOPaMM Yepes yCTaHoBKy abcopbuun, opo-
LaeMyH LMPKYNMPYOLWMMK pacTBopamu. YcTaHoBka BkovaeT abcopbep BeHTypu, Bpbiaro-
ynosutens n 6ak cbopa abcopbumMOHHON XMAKOCTU. PacTtBopbl pasbpbi3rnBatoTcs B BEPXHEN
yacTtn abcopbepa BeHTypm PpopCyHKON; NpOXoas COBMECTHO C HarpeTbIMK rasammn 4yepes an-
napat, pacTBOPbl NOMMOLWAT MNblflb U YAaCTUYHO yNapuBaloTCs, a 3atem cnvBaroTcs B Hak-
cOOpHMK. BpbI3rn ynapeHHbIX pacTBOPOB YaCTMYHO YHOCHATCH NMOTOKOM rasa B OpbI3roynosu-
Tenb, rae ynaeBnmBaroTCA N Yepes CrMB B HWKHEW YacTu cTekaroT B Bak - cOOpHUK. QumLLeHHble
rasbl nocne OpbI3roynoBUTENA XBOCTOBLIMW BEHTUNATOPaMMN HANPaBnatOTCH B BbICOTHYHO Bbl-
xnonHyo TpyBy u BeibpackiBaroTCsa B atMmocdepy.

OTxopswpe rasel y3na npokasnky o4vLaroTcs no aHanormyHom cxeme. asel ¢ Temne-
patypoun ot 300 po 400 °C npoxoasaT nocnefoBartenbHO OAMHOYHBIA LIMKIOH, OpOLLaeMbIN
abcopbep, OpbI3roynoBuTeENs N BEHTUNATOPaM BblbpackiBaroTca B atmocdepy. OpollueHve
abcopbepa ocyLLEeCTBNAETCA LMPKYNUPYOLWLMMN pacTBOpamMm, KOTOpble BbIBOAATCA B HaK Lue-
NOKOB.

HoouncTtka Bosayxa ot nbinn Tpunonmdocdara HaTpus, BeibpacsiBaemMoro nocne rpyn-
MOBOr0 LMKIOHA NOCne XONOAUNMbHUKA KMNALWEro Crnosd, OCyLLeCTBNSETCA B MOKPOM abcop-
Bepe ¢ npoBanbHOW peleTkon. 3anbiNeHHbIM BO3AYX BXOAUT Yepes LUTYLEep HWKHEW YacTu
annaparta. Ha BepxHo YacTb LEeneBon peLLeTKN annapaTa NOCTOSHHO No4aeTca LMpPKynn-

pytrowmin pacteop 13 Haka - cbopHumka.
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PucyHok 4.4 - Bnok- cxema nonydexdua TMNoH
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Tabnuuya 4.13 — OnucaHue npoyecca nony4vyeHusa Tpunonudocdara HaTpus

BaHHbIA, aMMMayHas ce-

BUPOBaHHbIN, aMMU-

LMK YCTPONCTBaMM

Ne nognpo- Smuccnmn (HanmeHo-
Bxog Moanpouecc Bobixog OcHoBHoe obopygoBaHue
yecca BaHKWe)
1.1 Na2CO0s, yronb aktnempo- [[pnem un xpaHeHue cobipba  [Na2C0s, yrone aktn- [EMKOCTM C nepemeLLmBaro-

TpaT, Napbl BOAb!

nTpa, auHas cenuTpa,
H3PO4 H3PO4
1.2 Na2COs, , 1-a Ctagmna HenTpanmsaumm [Pacteop ocdata |PeakTop-HeuTpanusaTop, ba-
H3PO4 HaTpuA, NpUMecH koBas annapaTtypa
(KeK)
1.3 PactBop docara 1-9 duneTpaums duneTpat -pactBop [PUNbLTP Npecc
HaTpPWA, NPUMeECK (KeK) bocdaTta HaTpusa
(>K), npumecn (Kek) -
B
1.4 Mpumecn (kek), Boga Penynenaumsa, dunbtpaumsa OTMbITbIN KeK, hunb-PuneTp npecc, 6akosasa an-
TpaT napatypa
1.5 dunetpat Ynapka YnapeHHein dunb-  [cnaputens -annapat neH-

HOro Tuina C npoBalnbHbIMA

peLleTkamMmm, rasoBad Tonka
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Ne noanpo- Bxog Moanpouecc Bobixog OcHoBHoe obopygoBaHue Smiccul (Haumeno-
Luecca BaHue)
1.6 YnapeHHbI hunbTpat,  [2-9 cTagus HemTpanusauumn [Pacteop ocdata |[PeakTop-HeuTpanuaaTop, ba-
PunbTpayms HaTpuna C TBEPAbIMU [KOBas annapartypa
B3BECAMU
1.7 PactBop gpoctharta HaTpmaR-a PuneTpauma Pacteop cbochata |[®unbTp npecc, 6akosas an-
C TBEpAbIMU B3BECAMMU HaTpud, npumecn  [napartypa
(keK) — TB.
1.8 Mpumecn (kek) — TB. Penynbnaumsa, dunbtpaumaOTMbITbIN KeK, dunb-PuneTp npecc, 6akosasa an-
TpaT naparypa
1.9. OBbveaunHeHHbIn unb-  |[ABcopbumsa ot BI'C YnapeHHbi punb-  |[AGcopbep BeHTypu
Tpar TpaT
1.10. |YnapeHrHbin puneTpar CyLika Cwmecb pocato n |Annapat BI'C, rasosasg Tonka [[bine TMOH,
nonundgocdaTos
HaTpus
1.11.  |Cmecb pocdaToB n nonu-[[pokanka Tpunonudocgar Annapat BI'C, razosas Tonka|[lbinb TMN®H,
dhocdartoB HaTpus HaTpua
1.12.  [Tpuvnonudocdart HaTpua |OxnaxaeHue Tpunonudocdar Annapat KuMngawero crnos Meinb TMNOH,
HaTpua
1.13  [Tpunonudgocdat Hatpus [pobneHne Tpunonudocdart MonoTkoBble MenbHULBI, MO- [Mbine TMNOH,
HaTpua NOTKOBbIE APOBUNKM
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Ne noanpo-

Smuccnmn (HanmeHo-

Bxog Moanpouecc Bobixog OcHoBHoe obopygoBaHue
yecca BaHue)
1.14. [Tpunonudocdar HaTpma [Knaccudpukayms Tpunonudocdar lNMHeB™MOKNaccudukaTop, rpo-[Meine TMNOH,
HaTpuVs XOT
1.15  |OTxogswme rasbi OuncTka oTxoaAWmx rasoB  [OuneHHble oTxoaa-{LmMknoHsl, pykaBHbie dpune- |Mbinb TMNPH,

e rasbl, abcopb-
LIMOHHAsA XNAKOCTb W

Nbib B MPOM3BOA -

CTBO

TPbl, BPbI3roynoBMTENN, KOH-
neHcartopsbl, abcopbepbl BeH-

Typw, abcopbep ¢ npoBans-

HOW pEeLLETKON
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4.4.4 HopmMmbl pacxoaa OCHOBHbIX BUAOB CbIPbfl, MaTepnanoB U 3Hepropecypcon

PacxogHble HOpMbI ChIPbS N 3HEPropecypcoB NpMBELEHbI B Tabnuue 4.14.

Tabnuuya 4.14 — Hopmbl pacxoga ceipbs Ha 1 T Tpunonudocdara HaTpus

HavmeHoBaHUWe cbipbs, Matepuaros,

Hopma pacxoga 4OCTUrHyTasi Ha MOMEHT CO-

3Hepropecypcos CTaBreHWsl TEXHOMOMMYECKOro pernameHTa
AnaTuToBLIA KOHLEHTPAT, 1.67
HaTypa, T

docdopHas KucnoTa 0.64
Coga kanbUynHnpoBaHHas, HaTypa, T 0.78
Cenutpa ammunadHas, Hatypa, T 0.002
Yronb akTMBMPOBAHHbIW, HaTypa, T 0.0005
Tonnneo ycroBHoe, T.Y.T. 0.34
Map, Mkan 0.49
OneKTpo3Heprus, KBT*Y 150
CxaTbIl BO34yX, HM® 240
Boaa obopoTHas 11.5

4.5 TeKywime ypoBHU 3MUCCUHA

4.5.1 TeKkywme ypoBHU 3IMUCCUN B OKPYXKaroOLW YO cpeay npu npousBoacrTee

aedTopupoBaHHoro doccara

Ha yctaHoBkax no npoun3BOACTBY AedTopupoBaHHOro docdara TexHOoNnorndeckne

CTOYHbIE BOAbI MOTryT 06pasoBbiBaTLCA Npu abCopOLNOHHON OUMCTKE OTXOAALLMX ras3oB; KOH-

AEeHcaumm NapoB BOAbI B ra3oxofax W BbiXMonHbIX TpyOax. CTouHble BOAbI MOTYT Nepuoanye-

CKM1 noaBNATbCA MPU nponmBax KNCIOT UK peakyMOHHbIX CMGCGI?I, B 3TOM Cny4ae BcCerga

npeaycMaTpmBaeTcsl UX OTAEeNbHbIM cOop M nepepaboTka B TEXHOMNOrMW. [pOoMbILLNEHHbIe

CTOYHbIE BOAbLI NOABEPraoTCA NOBTOPHOW NepepaboTke B TEXHONOIMM UMM COBMECTHO C ab-

COPOUMOHHBIMU CTOKaMK, CogepXKaliMMm aMMmMak U oTOPUCTbIE COEANHEHUS HanpaBnsoTCs

Ha CTaHUWK HenTpanuMsauum gna ganbHEMLLEN OYNCTKM M NOCMEAYHLEro Bo3spaTa Ha no-

BTOPHOE NCMOMb30BaHWE B LiEX SKCTPaKLMOHHON (hOCOPHOM KNCNOThI.
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Tabnuya 4.15 — Beibpockl B aTmocdhepy Npon3BoACTBa 4ehTOpUpOBaHHOro dhoctaTa

Bei6pochl

Obbvem 1 (Mnn) macca BbIBPOCOB 3arps3HAIO-
LMX BELLECTB 4,0 OYMCTKM B pacUeTE Ha TOHHY

Obbvem 1 (Mnn) macca BbIBpPOCOB 3arpas-
HSIIOLMX BELLECTB NOCINe OYUCTKM B pac-

npoayKumm VIcTou- MeTog yeTe Ha TOHHY NPOAYKLUU
HanmeHoBa- EanHnybl - - HUKU Bl OYUCTKK, NO- - -
Hve 3B N3M. & = ) L0 ® 6o0ca BTOPHOrO MC- | = ) L0 $
cI_ =2 g% = P nonb3osaHus | © I _ =2 g % =
S5 S g S g 2 55 | S5 | =& 2
* 2 S =g O * 3 S =g O
Banosebie ebibpocsi

Kanbuun dbto- | Kr/T LInknoH, 0,102 0,204 0,153

pua docdar pyKaBHbIN

(NbINb) duneTp

dTopuUcTble Kr/T YCcTaHoBKM 0,006 0,122 0,064

coeaVHeHuns OYNCTKU ra-

()] 30B

Ammuak (NHs) | kr/T 0,129 0,467 0,298

TpuKanbyun Kr/T LInknoH, py- 0,248 0,336 0,292

aungocar KaBHbIN

(NbiNb) duneTp
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Tabnuya 4.16 —MeTogukm onpeaeneHuns 3arpsasHsOLLMX BELECTB B BbIOpocax npon3soacTea gedro-

puposaHHoro chocharta

Onpegensemas Ouana3soH O6o3HaveHue (HammeHoBaHue)
XapakTepucTuka onpeaeneHun AOKymeHTa Ha MBU

MNHO ® 13.1.45-2003
M-CJ1-05-14-A-5 OAO «®OCAI'PO — Yepe-

noseL»

[a3oo6pasHble coeau- | (0,03-50,0) mr/im3

HeHusa dTopa (3-70) mrim®

M-CN-05-14-A-5 OAQO «®OCAIPO — Yepe-
(10-10000) mr/m3
AMmmak noeeL»

(0,2 — 200) mr/m3
M-11, OO0 HIN®d «3kocuctemar

ot 10 mr/m3 FOCT 33007- 2014
(0,010- 100) mr/m® | M-20, OO0 HIMMN® «3kocuctemar

Mbinb

4.5.2 TeKkywme ypoBHU 3IMUCCUN B OKPYXKaroLWW Yo cpeay npu npousBoacrTee

cdocaToB 06echpTOPEHHBLIX KOPMOBBLIX

OTx0A4bl NPOM3BOACTBA OTCYTCTBYHOT.
ABCOpPOLMOHHBLIE CTOKM HANPaBMAKOTCA Ha OYMUCTKY Ha CTaHLMIKO HEUTPanu3aumn.

BbIBpoch! 3arpsasHAOLWLNX BELWECTB NOCNE OYUCTKM NpeacTasneHsl B Tabnuue 4.17.

Tabnuuya 4.17 — Beibpocbkl B atmocdepy nponssoacTea docdartos 06eCdpTOPEHHbIX KOPMOBBIX

Bbi6pochl KommeHTapun
HaunmeHoBa- Konunuectso BbIOPO- MeTog
HVe 3arpss- MeToa COB 3arpsi3HSOLLMX VICTOuHMK Mpoyecc onpeaene-
HSAOLLMNX Be- BeLecTB nocne NpousBoA- | HUS 3arpss-
OYNCTKU ! BbIbpoca
LiecTB O4YMCTKM B pacyéTe Ha cTBa HSIFOLLMX Be-
TOHHY NPOAYKTA, KI/T LLecTB
Kanbums Abcopbuus 0,60 (0,53-0,62) BeixnonHasg OCTP
rmgpodgoc- Tpyba 50820-95
dat anrmna-
par
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4.5.3 TeKywmne ypoBHU 3IMUCCUN B OKPYXKaroLWWYO cpeay npu npousBoacrTee

Tpunonudgocdara HaTpusa

B npounssogctee Tpunonudocdara Hatpusa (TTPH) ncrtouHnkamm BolaeneHma sarpsas-

HSIFOLLMX BELLECTB B aTMocepy SABMSOTCS:

1Annapatbl BI'C gna cywku n npokanku Tpunonudocdara Hatpusa (TpunonudocdaTt
HaTpus, docdaTtbl HAaTPUA, coeanHeHns dpTopa (PTOPUCTLIN HATPUI).

2Peaktopbl 1 6akoBas annapartypa Ana nepepabotkm HochOpHON KUCNOTbl W
pacTBopoB ocdaToB HaTpus (aspo3onm pacTBopoB ocdartos HaTpusd, pocdopHom (HzPO4)
N KpemHedTopncTBOAOPOAHOM (H2SiF6) KNCNOTLI, YTNEKUCNbI ras3, akTUBHBLIW Yronb).

3YcTponcTBa pasrpyskm kanbuuHuposaHHom coabl (Nbine Na2COs) npu pasrpyske n3
XKEene3Ho40POXKHbIX BAroHOB M TPaHCMOPTUPOBKE NOCNeAHEN MHEBMOTPaHCNOPTOM B ByHKkepa
uexa.

4TlepeckInkn NpoayKTa Npu TpaHCnopTUPOBKE (Mbifb TpunonudocdaTta HaTpus).

5Y3en nony4eHna rpaHynMpoBaHHOro NPoAyKTa (Nbifb Tpunonudocdara HaTpus).

6Y3en oxnaxaeHnsa TpunonudocdaTa HaTpma (XONOAUNbHUK KUMSALLEro Cnos).
7HeopraHnsoBaHHble BbIOPOCHI MbINM FOTOBOrO MNPOAyKTa (aspodoHapb 34aHus,
3arapka B burbern).

Mopaenswowee KONNMYECTBO aspo30fen U ra3oB BbIAENAETCA NMpU CyLUKe, npoKarke,
OXNaXAEHUN N TPaHCNOPTUPOBKE TpunonudocdaTa HaTpms, NOSTOMY 3TN CUCTEMbI 06OpPyL0-
BaHbl CAHUTAPHOW CUCTEMOM OYUCTKM OTXOAALLMX ras3oB OT Nbinn. Bce noctynnenma B aTMo-
chepy OT NPOM3BOACTBA B LIENTOM yYTEHbI B 00LLE3aBOACKON CXEME BbIOPOCOB, AOMNYCKAEMbIX
CaHUTapHO-TUrMeHn4ecknmMmm Hopmamu. Kpatkmne ceegeHuns o Beibpocax B atmocdepy n OTXo-
Aax npyveBeaeHbl B Tabnmuyax 4.18 n 4.19.

BbIBpoChl CAHTEXHUYECKON BEHTUMNSILMIN NOABEPratoTCs OYUCTKE Nepes BbIOpOCOM B aT-

mMocdepy.
4.5.3.1 CTOouYHbIe BOAbI

COpoca CTo4YHbIX BOA BO BHELLHIOK cpefy Npon3BoAcTBO dhocaToB HATPUSI HE UMEET.
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Bbi6pochi
HavmeHoBa- Ob6wvem n (Mnn) macca BbI6POCOB 3a-
HWe 3arpss- | MeTog OuMCTKM, Mo- | TPASHAIOLLMX BELLECTB NOCNe OYNCTKA B NCTOYHUKM Bbl-
HAOLWWX BE- | BTOPHOro NCNonb3o- pacyeTe Ha TOHHY NPOAYKLUW, Kr/T 6pocal/cTtagms npo-
LecTs BaHWS MuHumMans- | Makcumanb- yecca
CpegHee
Hoe Hoe
NasP3010 [YcTaHOBKM OYMCTKM 1,076 1,801 1,446 |BbixnonHas Tpyba
rasos
F YCTaHOBKM OYNCTKN 0,054 0,177 0,145 [BbixnonHas Tpyba
rasos

Tabnuya 4.19 — Otxoabl nponssoactea TMNPOH

OTxoabl NPOM3BOACTBA M NOTPebrneHus?

Ob6wvem n (Mnn) macca obpasoBaHns OTXOA0B B pac-
4yeTe Ha TOHHY MPOAYKL MU
HanmeHoBa- Knacc EanHnybl
Perna- MuH®- Makcu-

HMe OTXO40B | OMAaCHOCTU N3Mm.

MEHTHbIA | ManbHOE | MarbHOe CpepHee

1) 2) 2)

Bcero - T/rog 0,00461 0,0015 0,0032 0,0026
LWnam ot 3a- 3 T/rog 0,0003 0,0016 0,0015
UYNCTKM XMM.
obopynos.

- % 32 MCKJII0YEHHEM OTXO0/I0B TIOTPebIeHus
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4.6 OnpegeneHne HaUNy4WNX AOCTYMNHbIX TEXHOIOMUN

B HacToswee Bpems B Poccum npegnpunatmna nponssoaswme dpocdartel obecdToper-
Hble KOPMOBbIE, AePTOPUPOBaHHLIN ocdaT u TpunonmdocdaT HaTpusa CyLLECTBYHOT B €4UH-
CTBEHHOM 4uChe.

B cooTBeTCTBUM C NPUHATBIMA HOPMAaTUBHBIMW NPAaBOBbIMUA akTaMu, HauUnyudLlyo A0-
CTYMHYH TEXHOMOMNIO BbIOpaTh HENbL3S.

OpHako, BCe npeacTaBlieHHble NPOAYKThI NPON3BOAATCA HA OCHOBE anaTtuTOBOrO KOH-
LeHTpaTa n OTNNYaTCH, KPOME KOHEYHbIX NPOAYKTOB, TEXHOMNOIMA yaaneHnsa n3 Hero Bpea-
HbIX NpUmecen: obecdTopuBaHUE, OCaXAEHNE, TMAPOTEPMOKNCIOTHAA nepepaboTka, nepe-
Kpuctannuaayms.

Ha Tepputopumn PP nmeetca Tpu npomnsBogCTBa KOPMOBLIX poctaTos:

1. AO «Anartut» (banakosckun unuan). (r. banakoso Caparosckun obnactu),

2. OO0 NI «Pocdoput» (r. KnHrncenn);

3. OAOQO «l'vgpomeTtannypruyecknn 3asoa» (r. JlepMoHTOB)

W opgHo nponssoacTBo Tpunonudgocdata Hatpusa, 3AO «MeTtaxmmy (r. Bonxos, JleHnH-
rpagckas obn.).

Ha HacToswee Bpema CyllecTByeT BO3MOXHOCTb AanbHENLWEN MOAEPHM3aLMN NPea-
CTaBMNEHHbIX TEXHONOMMYECKNX CXEM CBA3AHHbBIX C NPUPOCTOM MOLLHOCTU, pacLUMpeHmnem ac-
COPTUMEHTHOrO psAa, CHWKEHEM cebecToMMOCT NPOAYKUMN N YMEHBbLLUEHNEM BO3LENCTBUS
Ha OKpYXaroLLyro cpeay.

B cocTtaBe npeacTtaBneHHbIX TEXHONOMMA PEKOMEHAYETCA NO OTAEeNbHbIM Nognpouec-
cam TeXHOIOrMYECKOWN CxeMbl B KadecTBe YacTHbIX HAT ncnone3oBath pag TEXHONOrMYECKnX

N OPraHM3aunoHHO-TEXHUYECKMX MEPOMPUATUIA, NPEACTaBNEHHbIX B pasgene 4.7.
4.7 Haunyu4wive OCTyNHbIe TEXHONOMMn

B HacTosawee Bpems B Poccum npegnpuatmna nponssogswme dpocdartbl obecdToper-
Hble KOPMOBbIE, AePTOPUPOBaHHLIN ocdaT u TpunonmdocdaT HaTpusa CyLLECTBYHOT B €4UH-
CTBEHHOM 4UChe.

B cBA3n C 3TUM, MOXXHO OTMETUTL TOMBKO YacTHbIE Cyvan TEXHUYECKUX PELLEHUIA, CO-
oteeTcTByowmx HAT:

- BHeapeHune 4acToTHbIX perynsaTtopoB B CXeMe ynpaBneHus 3nekTpoobopyaoBaHMeM

(Hacocsbl, Apobunkn, MeLwwarnkm, BEHTUNATOPLI, BapabaHbl, TpaHCnopTEpPbI);
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- Nicnonb3oBaHne CoBpPEMEHHbIX TOMOYHO-TOPENOYHbIX YCTPOUCTB C COBPEMEHHOM CU-
cremon KUIMnA, obecneunsaromx NOCTOAHHBIN TEMMNEPATYPHbIN KOHTPOSb NPOoLECcca CyLLKM,
NOMHOTbLI CKUraHNa TONMBa U MUHUMM3aLMio 06pasoBaHNa OKCKMAO0B a3oTa,

- Ncnonb3oBaHmne NeHTOYHbIX 31eBaTopoB;

- NopGop cooTBETCTBYHOLLErO pasMmepa 1 Tuna rpoxota n gpobunkn, B TOM Ymicne muc-
NoNb30BaHNE rPOXOTOB C HENOCPEACTBEHHBIM BO3OYXAEHNEM CUTA;

- Wcnonb3oBaHne MHTEHCUBHBLIX CMecuUTenen ANa NpoBeAEeHUA peakumm HenTpanuaa-
LM OCHOPHOU KUCNOTLI MENOM (4BYXBarbHbIX, TypOONonacTHOro Tmna, NNy>KKoBoro Tmna);

- cnonb3oBaHne TOHKOCMOWHbIX OTCTOMHUKOB U (OUMbTPOB PasfnNYHbIX KOHCTPYKLMIA
ANA OTAEeNeHnsa OCaxAeHHbIX NPUMeCcen;

- Ounctka ocdopHON KMCMNOTbI M MPOMEXYTOUHBIX MPOAYKTOB: yrapka, OCBETNEHNE,
obeccynbdaumBarHme n obecdropuBaHne (orHeeasa ynapka) pochopHON KNCNOTbI, OCaxae-
HWe NpMMecen C NOMOLLBIO COAbl, yaaneHne topa B Npouecce rmapoTepMOKUCIOTHOM nepe-
paboTke anatura.

- YTunmsauma tenna OTXO4ALWLMX rasos;

- QuncTka OTXOAAWMX ra3oB OT MbIN N PTOPUCTbIX COEAMHEHUN C NUCMONb30BaHNEM
LIMKIOHOB, NeHHbIX abcopbepos, Tpyd BeHTypun, pykaBHbIX GUNLTPOB,

- ouncTKa abcopOUMOHHBIX XUAKOCTEN U X BTOPUYHOE NCMOSNb30BaHME.
4.8 NepcneKkTUBHbIE TEXHOOIMNMU

Mpouecc nepepaboTkmn PocdaTHOro Chipbsa B KOHEYHbIE NPOAYKTLI BKNHOYAET OCHOBHbIE
nepegensi:

- oboraweHmne ¢ocdaTHOro Cbipbs B KOHLEHTPAT,

- pasnoxeHne poctaTtHOro Cbipbsa KUCNOTaMm C NoNy4YeHneM pocOpHON KUCNOTI;

- oUMCTKa POCcEHOPHON KNCNOTbI OT NPUMECEN;

- HenTpanmsaunsa hocOpPHON KUCNOTbl HaTpUEM, Kanbumem, amMOHNEM U/nnn apy-
MMM MoHaMm, 4YToObl NPON3BOANTL HEODXOANMBIN HEOPraHnyYeckmun dpocdar,

- 06e3BOXMBaAHNE, CYLLKY, NPoKanky(rno HEOOXOA4NMOCTN), AOMONHNTENBHY 0BpaboTky
C Nony4YeHeM NpoayKTa HeobxoanMMOoro KadecTaa.

HenameHHO, sKCcTpakuMoHHas docdopHas KMcnoTa, nonyyeHHas us anatutos/dpocdo-
PUTOB, COAEPXUT NpUMecH OTopa, Kanbums, cynbaToB, Kenesa, antoMUHNA, B3BECEW N AP.

Ana 6onblMHCTBaA CnyYaeB NPUMEHEHNA 3TN NPUMECU AOMMKHbI ObITh YAaneHb! 13 Kuc-
noTbl, 4TOBbI NONyYaTh ONpeaeneHHbIN YPOBEHb YNCTOThI MPOAYKTA.

YpoBeHb YNCTOTbI POCHPOPHON KACIOTEI B OCHOBHOM OMNpeaenaeT BO3MOXHOCTb NONy-

YeHWNA TOro Uim NHOro npoaykra: TeEXHNYECKOro, KOpmMoBOro, nmLleBoro.
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CnepoBarenbHO, 1 HEODXoaMMasa OYMNCTKA IKCTPAKLMOHHOU POCHOPHON KACIOThI MO-
XeT BbITb OcyLlecTBNEHa pa3HbiMM cnocobamm: ynapka, ocBeTneHune, obeccynbdadunsanHme,
obecdhTopmBaHNE, OUMCTKA OPraHMYeCKMMK 3KCTpareHTamn (Hanpumep, Tpubytundocda-
TOM), BbIMOPaXMBaHNe N T.4.

Mpouecc ouncTkn PoCchOPHON KMCNOTbI MOXET ObITb OPraHnN3oBaH B BUAE OTAENBHOIO
Npoun3BOACTBa U BbITb B COCTaBe NMPOM3BOACTB Kakoro nnbo n3 npoaykros. Hanpumep, B
Npou3BOACTBE TpMnonugocdara HaTpms, oCaxkaeHNE NPUMECEN COA0U W AarnbHENLLEE UX OT-
LeNneHne ABNAEeTCH YacTbio NPON3BOACTBEHHOMO npouecca.

AHanornyHble NpoLeccsl OYNCTKM MOTyT ObITb NCMONb30BaHbI NPU NPON3BOACTBE O4YM-
LLIEHHOro MOHO- MNN AMaMMOHNIK pocdarta Co CTyneHYaTon amMoHn3aumen gocgopHON KUc-
NoTbl N OTAENEHNEM NPUMECEN NOCNE NEPBON CTaANUN HEUTPanM3aunn.

CyLecTBytoT Takke cnocobbl OUYMUCTKM YKe rOTOBbIX NPOAYKTOB, HAaNnpUMep, C NOMOLLbHO
nepekpuctannuaaumn (pocdatsl aMMOHUS, HATPUS U 4p.)

Taknm obpasom, pasBuTME TEXHONOMMN TEXHUYECKMX (KOPMOBLIX, NULLEBLIX) dhocda-
TOB, 0OYCrNOBNEHO NONCKOM 3KOHOMUYECKWN BbIFOAHBIX M TEXHUYECKN COBEPLUEHHBLIX CNOCcob0oB
OYNCTKM POCHOPHOM KUCMOThI, NPOMEKYTOYHBIX U FOTOBbIX MPOAYKTOB.

Hpyrmm HanpaeneHWEM pasBUTUSA MPON3BOACTB ABNSAETCA PACLUMPEHME aCCOPTUMEHT-

HOro paaa npoayKLnn.

[MprMepammn MOryT CRyXUTb:

1. PaclumpeHune accopTUMEHTHOrO psaa KopMoBbIX 0ocdartoB, Kak B NnaHe AOCTUKe-
HUA TpebyeMoro rpaHyfioMeTPUYECKOro cocTtaBa, Tak M nonyyYeHne KOpMoBbIX pocdaTtos ¢
NCMNOMNb30BaAHNEM KanuHbIX, MarHUEBbIX, HATPUEBBIX COCTaBAOLLNX.

2. YBennyeHne accopTMMeHTa nyTeMm yryylleHns kayecTsa NpoAYyKLUU: BbINyCK HApaay
C TEXHNYECKNM TpunonmdocgaTom HaTpusa NULLEBOro Tpunonndocdara HaTpuma.

Onpegensiowee BNMAHME Ha NEPCneKTMBbl PasBUTUA NPOM3BOACTB OKa3sbIBatOT TEX-
HWUKO-3KOHOMMYECKME (DaKTOPbI: MPOU3BOANTENBHOCTD, PAcXOhHble KO3MMULMEHTLI ChiPpba U
3HEPropecypcoB, aCCOPTUMEHTHbIV PAA NPOAYKLNN U ee Ka4eCTBO, MOUCK U 3aBOEBaHME PbiH-
KoB CObITa, YTO 3a4aeT BEKTOP pPasBUTUS, ONpeaensemMbin CnefyrowmnmMm nokasaTenamm:

—C0o3aHne HOBbIX (MOAEPHU3aUNS CYLLECTBYHIOLLNX) YHUBEPCANbHbBIX TEXHONOMMYECKMNX
CXeM C BO3MOXHOCTbH MPOM3BOACTBA LUMPOKOrO aCCOPTUMEHTA TEXHUYECKNX, KOPMOBbLIX U M-
LeBbIX pocaTos;

—yBeNn4eHne Npon3BoaANTENBHOCTY;

—CHWKEHWE pacxofHbIX KOSPMPULNEHTOB ChbIPbA U SHEPropecypcoB, KOMMMEKCHOE UC-
Nonb30BaHNE CbipbS,

—yryyLleHne Ka4yecTsa NpoayKUMM;
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—yInyJlleHne KadecTBa CbIPbEBbIX KOMMOHEHTOB (MCMNONB30BaHWE NPUEMOB OYUCTKM
hochopHON KMCNOTbI)

BaxHyro ponb urpaeT npaeunbHbIV BeIOOP TUNa annapaTa, MakCuManbHO COOTBETCTBY-
roLLEero NPoOBOAUMOMY B HEM MpPoLECCY. TONMbKO BbICOKOHAAEXKHbLIN, NErko obCnyKMBaembIn,
apekTmBHBIM annapart cnocobeH ya0BNETBOPUTL COBPEMEHHBIM TPEOOBAHNAM.

B HacToswee Bpems annapaTypHoe odopmneHne BonblMHCTBa M3BECTHLIX NPoLec-
COB ONpPeaenunock, 1 Nporpecc B 3Tom obnactn TEXHUKN NONAET, NO-BUAMMOMY, NO NyTU MO-
AepHusaumn cylecteytolero obopynosaHmsa. Hametmnmce crnegyrowme OCHOBHbIE Hanpas-
NEHNS NX COBEPLUEHCTBOBAHNS:

—yny4dLleHme Ka4yecTBa CblPbEBbIX KOMMOHEHTOB;

—MHTEHCMMKaumMa nepemeLunBaHna (pasgeneHma) B annaparax;

—pa3paboTka KOPPO3UOHHO-3PO3NOHHOYCTONUMBBIX MaTEPUanoB U KOHCTPYKLUWUW,
npeaoTBpaLLaroLLMX KOHTaKT arpeCcCcuBHbIX Cpej C AeTanamn annaparos;

—C0o3aHne 1 CoOBEpLLEHCTBOBAHME arperaTos, B KOTOPbIX BO3MOXHO NPOBEAEHME paaa
B3aMMOCBA3aHHbIX MPOLECCOB, YTO UCKMIOYAET MPOMEXYTOYHbIE Nepefady nonynpoayKToB
TPaHCNOPTHbLIMU YCTPOUCTBaMMU,

—npucnocobneHne annapaToB K KOHKPETHbLIM npoLeccam € y4eToM cneungukm nx co-
BOKYMHOW paboThbl B COCTaBE TEXHOMNOIMYECKNX NMHUA (ONTUMU3aLMS PEXMMOB BEAEHUSA NPO-
LeCCOB, yCTpaHeHne aaresnn, BbinageHnsa TBepaon asbl U3 XXMOKOCTEN, MNbine-ra3oBblgene-
HUS U T. N.).

[MprMepbl TEXHOMNOrMM, NEPCNEKTUBHOCTL KOTOPbIX MOXHO paccMarpuBaTb C NO3vLmm
3HEProaPEKTUBHOCTN, PECYPCOCOHEPEKEHNS, SKONOrMYECKON N SKOHOMUYECKOW LIeNnecoob-
pasHOCTH:

1) MogepHnsaums OTAeNbHbIX CTagun/annaparoB TEXHOMOrMYECKOro npouecca: .

2) Nicnonb3oBaHne COBPEMEHHBLIX TOMOYHO-TOPENOYHBIX YCTPOUCTB C COBPEMEHHOW CU-
cremon KUIMnA, obecneunsaromx NnOCTOAHHBIN TEMMNEPATYPHbIN KOHTPOSb NPOLECCa CYLLKM,
MOSNHOTbLI CKUraHNa TONMBa U MUHUMM3aLmio 06pasoBaHNa OKCKMA 0B a3oTa,

3) BHeapeHne 4acTOTHLIX PErynsaTopoB B CXEME yNpaBreHUs anekTpoobopyaoBaHNEM
(Hacocsbl, Apobunkn, MeLwwarnkm, BEHTUNATOPLI, BapabaHbl, TpaHCnopTEPDI);

4) Ncnonb3oBaHne OTXOA4ALLMX ra3oB CO CTaaMM OXNaX4eHNa Ha CTagun CyLLKN.

B octanbHOM nepcnekTuBa pasBUTUS CyLLECTBYHOLLMX MPON3BOACTB hocdaToB OTHO-

CUTCSH K COBEPLLUEHCTBOBAHMIO annapaTtypHOro ohopMneHnst oTaenbHbIX CTagmmn npovuecca:

- Y3110B CMELLEHNSI KOMMOHEHTOB U NPOBEAEHNE XMMUYECKOWN peakLmn: CMECUTENWN pas-

NNYHBIX KOHCTPYKLMIA (NyXKHble CMecuTenn, TypbonanacTHble rpaHynsTopbl);
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- Npouecchl pasgeneHns — ounbTpbl, PUNbLTPOBanbHbIE TKaHWM M CNOCoBbbl UX pereHe-
paunu,

- MPOLECChI CYLLKMK, NPOKarnkn, ooxura n nony4YeHmne TonoYHbIX rasos,

- YTUM3aumns Tenna oTXO4SALWLMNX rasos;

- COBEPLUEHCTBOBaHME MPOLIECCOB rpaHyMpoBaHus, paccesa M ApobneHus: pasnmu-
Hbl€ TUMbI rPaHYNALUMOHHOrO 06opyAOBaHUSA, B T.4. YCTAHOBKN KOMMaKTUPOBaHUS, Apodunok,
FPOXOTOB, CUT, BO3AYLUHbLIX CEMNapaTopoB.,

- MPOLECChI OXNaXAEHMS B T.4. C UCMOMb30BaHNEM KOHAYKTUBHBIX TEMNNOOOMEHHNKOB —
XONOANIBHUKOB.

- MPOLECChI OYMCTKM OTXOAALLMX ra3oB. MOKpble abcopbeptl, ckpybepa, LMKIOHbI, py-

KaBHble PUNbTPbI.
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Pa3gen 5. NMpon3BoacTBO KapOoHaTa KanbUUA U HUTPaTa KanbLuus

BTopuyHbIMM NpOAYKTaMn TEXHOMOMMN YAOOPEHNA a30THOKUCIOTHLIM PasnoXeHnem
docdaTHOro cbipbs, onucaHHoro B cnpasoyvHuke HAT UTC 2-2015 «[lMponssoacTeo ammmaka,
MUHEpPanbHbIX YA40OPEHUA N HEOPraHNYECKNX KUCMOT», ABNAIOTCA:

- kapboHaT KanbUusi KOHBEPCUOHHBIN;

- HATPAT Kanbuus (aMMOHU3NPOBaHHLIM PacTBOP, rpaHyMpOBaHHbIA NPOAYKT).
5.1 KpaTkoe onucaHue TexXxHONOrM4YecKoro npouecca

NcxogHbIM npoueccoM aBnaeTca Npouece nonyvyeHns yaobpeHnin asoTHOKUCTIOTHBIM
pasnoxeHnem ocdarHoro ceipbs, onucaHHein B UTC Ne2 «lMpomnsBoacTBo ammmaka, MmHe-
panbHbIX YA00peHnn N HeopraHmyecknx kucnoty. MNMpouecc ocylecTBnseTcss MeTOA0M a3oT-
HOKMCIOTHOrO PasnoXeHNa anaTtuToBOro KOHLUEHTpaTa, No peakumm:

CasF(PO4)s + (10 + x) HNO3 = 3 H3PO4 + 5 Ca(NO3)2 + HF + x HNO3 + 290,0 k]x/monb

Ans nonyyeHns yoobpeHns ¢ BbICOKMM cogepxaHnem gpocdopa B BOAOPaCTBOPUMOM
hopme Heobxoanmo yaanutb oT 60 Ao 85 % kanbums oT 0BLero KoNMYeCcTaa, NOCTyNaroLEero
C UCXOAHbIM CbIPbEM, YTO AOCTUraeTCs BbIMOPaKMBaAHWEM HUTpaTa Kanbumsa npu Temnepa-
Type oT MuHyC 3 o MuHyc 12 °C.

Kpuctannmsaums Begetcs B annaparax Nepuogmyeckoro M NoCTOAHHOrO AenN-CTBUS,
CHabXXeHHbIX 3MeeBMKaMn NI TENNOOOMEHHbIMN TpyBKamu, B KOTOPbIX UMPKYMPY-ET XNago-
areHT C Temnepartypon oT MuHyC 25 o nnoc 2 °C. CycneHsms na KpuctannmsaTtopoB C Bbl-
naeWMMK Kpuctannamu Tetparngpata Hutparta kansuma Ca(NOs)2 - 4 H20 noctynaet Ha
duneTpel, rae TBepaan dpasa Ca(NOs)2 - 4 H20 otaenserca OT MaTovyHOro pacTteopa, penynb-
NUPYETCA B NPOMbIBHOW KUCIOTE, NPOMbLIBAETCHA CBEXEN a30THOM KMCMNOTOW , 3aTEM NOCTynaeT
B nnaeBunbHbIM Bak HuTpaTa kanbuma. OTOUNbTPOBaHHLIM a30THOMOCKHOPHLIM PacTBOp

HeUnTpannayeTcs aMMMUakom B 4BE CTYMNEHW.
5.1.1 KoHBepcusa Hutpata kanbumusa (CN)

KoHBepcusa HUTpaTa kanbums B aMMUaYHyro CEnuTpy 1 kapboHaT kanbLms OCyLecTB-
NSeTca B YETbIPE CTagun: NPUroToBNEHWE pacTBopa kapboHata aMMOHUS, KOHBEPCUS HUT-
parta kanbums, punbTpaums kapboHaTa kanbums.

MpurotoBneHne pacteopa kapboHaTta aMMOHMS NpoBOAMTCA B abcopbumOHHOM KO-
NOHHE C HacaAKOoW B LIMPKYNMPYIOLLEM pacTBOpPE aMMUaYyHoOW cenuTpbl. B KonoHHy nogaeTtcs

razoobpasHbii aMMUaKk 1 YriekUCrbiA ras B 3a4aHHOM COOTHOLLEHWW, B pe3ynbTaTe peakumn
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obpasyeTcsa kapboHaT aMMOHNA 1 BbigeNaeTcs BoNbLLIOE KONMMYECTBO TEMNA, KOTOPOE CHMMa-
eTcd B TeNNooOMeHHnKax o60pOTHON BOAOW:
2 NHs + CO2 + H20 =(NH4)2CO3 + 170847 k[x/kmonb (40775 kkan/kmons)
KoHBepcna HuTpaTa Kanbums OCyLLeCTBNAETCA CMELLEHNEM pacTBOpa HUTpaTa Kanb-
LA C NPUroTOBMNEHHbIM PacTBOPOM kapboHaTa aMMOHMS B peakTope C MeLLarnkow :
Ca(NO3)2 - 4 H20 + (NH4)2CO3 =2 NH4NO3 + CaCOs+ 4 H20 + Q
CycneHana kapboHaTta kanbLma, obpasoBaBLLaACa NpW KOHBEPCUK, NOAaETCA Ha PUNb-
Tpbl, rae kapboHat Kanbuma OTAENAETCH, NPOMbIBAETCH TEXHONOMMYECKOW BOAOW W Hanpas-
nsaeTcsa Ha Ccywky B GapabaHHyro CyLunmky.
Cnabbi pacTBOp aMMMa4YHOW CENUTPbI, OTPUNBTPOBLIBAKETCH OT kapboHaTa Kanbums
N ynapmBaeTCs B BbiNapHbIX annapaTtax 40 MaccoBon 4onm amcenntpbl oT 89 go 93%.
Cxema n onucaHue npouecca nonyyYeHnsa HuTpaTta Kanbuusa npuBeaeHbl Ha pucyHke 5.1
n e Tabnmye 5.1.

MaTtepuanbHei HanaHc npueegeH B Tabnuue 5.2.
5.1.2 NpurotoBneHune pacTtBopa kapboHaTta aMMOHuUs

B kauectBe abcopbupyroen xmnakoctn ncnonsayetca 32-60 % pacTtBop ammmayvyHoun
CenuTpbl.

[ns nonHOTLI peakunn guokeug yrnepoga nogaetcs ¢ nsbbitkom ot 5 4o 10 % ot cre-
XnomeTpumn. Peakumsa sk3oTepmunyHa.

[MpuHATLIE TEXHONOrMYECKNE NapameTpbl U annapaTtypHoe opopmneHne formkHbl obec-
neuneBatb cTeneHb abcopbumm ammmaka 99,8 % n gnokenga yrnepoga 88 %. nsa obecneve-
HWS yKasaHHOW cTeneHn abcopbumm Temnepartypa B KyOOBOM YaCTM KONMOHHbLI HE AOIMKHA npe-
BblwaTb 60 °C, 4TO JOCTUraeTCa CHATMEM Tenna peakumm na Lmpkynupyrowlero B abcopbepe
pacTtsopa.

Kpome Temnepartypbl Ans CO3gaHWsa ONTUMAanbHbIX YCroBuK npouecca abcopbumm
HeobxoaMMo nogaepxueaTs gaeneHme B konoHHe (0,06 - 0,12) MIMa. CHmwkeHne gaBneHus n
noBbilWeHne Temnepatypsbl Boiwe 60 °C NpMBOAUT K CHWKEHWIO KOs duLmeHTa abcopbumn.
Hapsay ¢ BepxHUM TemnepartypHbiM npegenom 60 °C orpaHnymBaeTCa 1 HXKHUA Npegen.

TemnepaTypa B HWKHEW YacTU He AOMMKHA ObITb MeHble 25 °C, Tak Kak NMOHWKeHne
Temnepartypbl BEAET K OTNOXEHUIO KapboHaTa aMMOHUS Ha Hacagke KOMOHHbI 1 B TpybyaTke
TENNOOOMEHHNKOB.

Ha BbIxo4e 13 KOMNOHHbI LOSMKEH MOMNy4YMTbLCA pacTBop kapboHata aMMOHMS C COOTHO-

weHnem NHsz : CO2 =01 0,8 5o 0,9.
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TemnepaTtypa n maccosada gons ammmaka (NHs) n gnokenga yrnepoga (CO2) B abcop6b-
LIMOHHOW KOMNOHHE BbIBpaHbl Takmm obpasom, Utobbl 0becneunTs MakCuMarnbHyo pacTBOpuU-
MOCTb 0BpaaytoLerocs kKapboHaTa aMMOHUS U MUHUMATBHYIO PELMPKYNIALMIO.

AMMMaK n grnokeng yrnepoga abcopbunpyroTca UMPKYNMPYHOLWMM pacTBOPOM aMMmnad-
HOW cenuTpbl B abcopbUMOHHON KONMOHHE ¢ 0BpasoBaHMEM kapboHaTa aMMOHMS NO peakummn

CO2 + 2NHs+ H20— (NH4)2COs3+ Q

Anokena yrnepoga n3 MexuexoBbiX KOMMYHMKaUMW NOCTynaeT 4yepes cenapartop Ha
BCac Komnpeccopa pAns AOMNOMHUTENBHOrO KOMMPUMMPOBaHWUS, C NOCMEAYOLWMM OXnaxae-
HUeM Ha TennoobMeHHWKe 1 BNarooTheNeHnem Ha cenapaTope.

Mocne komnpeccopa anokeua yrnepoaa c gasneHvem Ao 0,20 MMa (2 krc/cm?), yepes
KOHLEBOM XONOAUNBHUK W BpbldrooTaenuTens ¢ Temnepatypoun ot 35 go 45 °C nocrtynaet B
abCopOLMOHHYHO KOMOHHY.

Ma3006pasHbI ammMmak, NoCcTynaeT B abCOpOLMOHHYIO KONTOHHY U3 UCMapUTENa aMmMn-
aka ¢ nasnenviem ot 0,12 o 0,20 MMa (o1 1,2 no 2,0 krc/cm?).

Ana otBoga Tenna n nonHom abcopdbumm NHs n CO2, umpKynmpyoLmin pactBop ammm-
a4yHoWn cenuTpbl 3 abcopbLUMOHHOM KONOHHBLI HACOCaMM NOJAETCA Yepes3 CUCTEMY XONOANIb-
HWKOB. TemnepaTtypa LMpKynupyoLero pacteopa nocne tennoobmeHHmkos He 6onee 45 °C.

C uenbto 6onee NONHOro ynaenmBaHWA ra3oB BepXHAA YacTb abcopOLMOHHON KONMOHHbI
OpOLIAEeTCA CBEXMM PacTBOPOM aMMUaYHOW CENUTPbI, OXNaXAEHHbIM B XONOANIbHUKE A0
Temnepatypbl 45 °C.

PacTtBop ammmayHou cennTpsbl, cogepawmm kapboHaT aMMOHUSA, NOAAETCS B peakTop

KOHBEPCUW.
5.1.3 KoHBepcust HUTparTa Kanobuus

PacTtBop HuUTpaTa KanbLumsa NnogaeTca B peakTop KOHBEPCUN.

[Mpouecc KOHBEPCUMM HUTPpaTa KanbLUua B aMMUAYHYHO Cenutpy M KapboHaT kanbumna
ocyulecTengaeTca npy Temneparype ot 55 o 70 °C n atTmMocdepHOM AaBneHUM Mo peakumn:

Ca(NOs)2 + (NH4)2CO3 = 2NH4NO3 + CaCOs +Q

Ob6bem peakTopa paccynTaH Ha Bpems npebbiBaHNA peakLMOHHOM CMEeCK (CyCneH3nn)
B peakTope A0 20 MWH., NOcne Yero CycneHans, COCToAWasa n3 aMMmMavyHon n Kpuctannmye-
ckoro kapboHaTta kanbLns, nepeTekaeT B EMKOCTb ANA KOPPEKTUPOBKM.

Pexunm paboTtbl peakTtopa KOHBEPCUM KOHTPONMPYETCA nogaepxaHnem pH ot 7,8 0o 8,5

U n3bbiTouHOW 06BEMHOW JONU AMoKcKaa yriepoaa B pactsope amcenuTpbl ot 0,15 0o 0,5 %.
a a Aayrnepojasp P p , 10000,

103



UTC 19-2016

OnTumaneHaa Temnepartypa B peakTope KOHBEPCUM MOALEPKMBAETCA NyTEM perynm-
poBaHWa TemnepaTtypbl B NnaBunbHOM Bake HUTpaTa kanbuua nogadven S-napa Ha Harpesa-
TenbHble 3MEEBUKN U TEMNepaTypbl pacTBopa kapboHaTa aMMOHNA NyTEM NOoAayn oxnaxaa-
roen 060pOTHOW BOALI HA XONMOAUINBHUK kKapboHaTa aMMOHMS.

Ha pasmep obpasytowmxcsa npu koHsepcum kpuctannos CaCOs okasbiBatoT BIUSHME:

- pH B peakTope KoHBEpPCUM;

- maccoBas gons P20s B pactBope amMMnavyHon CenuTpebl;

- MaccoBas gons kapboHaTta ammoHus B pactBope AC, nogaBaeMoM B peakTop;

- TeMneparypa peaxkuymu,

- KOHLEHTpaumMs pactBopa HUTpaTa Kanbums.

OnTumManeHbIN pasmep KpUCTannoB AOCTUraeTca NnyTemM NpoBeAEeHUA peakLmm KOHBEP-
cum npwn pH 7,9. Tpu yeennyeHnn pH KOHBEPCHMOHHOIO pacTBopa YMEHbLUAETCH pas3mep Kpu-
CTannoB, 4To BNeYeT 3a COOON CHWKEHMNE CKOPOCTU PuUNbTpaumm, yxXyaLlleHne kadectsa oT-
MbIBKM KapDoHaTa Kanbums OT CENUTPbI U yBenuyeHne notepb ammmarka (NHa).

C uenbto yMeHbLUEHUST pacTBOPMMOCTK kapboHaTta kanbumst CaCOs B pacTBope amce-
NUTPbI 1 fanbHenLWero Nnpockoka noHoe Ca%* B NpoAyKUMOHHBIA pacTBOP amMCcenuTpbl HEOOXOo-
ANMO:

- BECTM NpOLECC KOHBEPCUM Npn Bonee HU3KoW TemnepaType okono 66°C;

- NogAepXneaTb MaccoBy AONK amcennTpbl OT 32 A0 60 % B peakTope KOHBEPCUN.

- nopgaepxueatb pH B peakTope o1 7,8 fo 8,5.
5.1.4 ®dunbTpaums kapo6oHarta kanbuma (CaCOs)

CycneHaunsa ns cocyna Ans KOPPEKTUPOBKM NUTATENbHLIMU HACOCaMM MOAAETCA Ha PO-
TaUNOHHbIE PUNBTPbLI UK KapycerbHble BakyyM OUNbTPbI, TAe NPOUCXOAUT OTLENEHNE Kap-
BoHaTa kansumsa (CaCQOs) oT pacTBOpa aMMMaYyHOW CENUTPbI.

dunbTpauma OCYLLECTBNSAETCA MO Pa3pexeHNeM, Co34aBaeMbIM BakyyMHbIM  Haco-
coM. PacTBop aMMMay4Hom CENUTPLI OTCAaCcbIBAETCs B CENapaTop 13 KOTOPOro NOCTyNaeT B rna-
po3aTteop unbTpa. MoCTOSHHLIN YPOBEHb B MMAPO3aTBOPE NOAAEPKNBAETCS KOIMYECTBOM
pacTeopa aMMUaYHOW CENUTPbI, BblAaBaeMOro HacoCcoM Ha punbTPbl ANS YAaneHUss MerKnx
YyacTtuy,

Bo3gyx 1 napbl M3 cenapaTtopa NocTyrnarT B KOHAEHCATOP OpOLLAEMbIA OXNaXKAEeHHbIM
£,0 35 °C B XOnoaunbHMKe KOHAEHCaTa TEXHONMOMMYECKUM KOHLEHCATOM, NoAaBaeMbIM LMPKY-
NALUNOHHBIM HACOCOM.

KoHaeHcaT 13 KoHAeHcaTopa NocTynaeT B rMapo3aTsop.
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[MOCTOAHHBIN YPOBEHDL B rMap03aTBOpE NOAAEPKNBAETCA BblAaqyen YacTh LUPKYInMpyLo-
LLIero KoHaeHcara 13 HacocoB B rMapo3aTBop.

MpepycmoTpeHa NpombiBKa ocafka Ha PunbTpax TEXHONOMMYECKOM BOAOW, a TaKKe Mno-
Aada TEXHONOrMYeCcKoro Bo3ayxa ANA OTAYBKM M Nydllero cbema ocagka C NOBEPXHOCTU
dbunbTpa n ans pereHepaunn ouneTPOBanbHON TKaHW.

Ocapok ¢ punbTpa, ¢ MaccoBon gonen soabl ot 8 o 16 %, CUCTEMOWN NEHTOYHbIX KOH-
BENEPOB TPAHCMNOPTUPYETCA B OTAENEHME OTIPY3KM MENOBOro LWnama Lexa no nepepaboTke
kapboHaTa kanbums.

Mpn ocTaHoBKe y4yacTka no nepepaboTtke kapboHaTta kanbuus, ¢ Lensio obecnevenHms
HOPMarbHOro pexuma paboTbl, Kak OTAENEHNA KOHBEPCUMN, TaK N BCErO Liexa no npon3BoaCTBY
HUTPOaAMMOOCKM B LLeNoM, NpeaycMoTpeHa nogada ocagka ¢ punbTpa NeHTOYHbIMU KOHBEN-
epamMm B CyLUUSIKY N LLUHEKOBbIM KOHBENEPOM Ha OTrpy3Ky kapboHaTa Kanbums KOHBEPCUOH-
HOrO.

PacTtBop amcenuTpbl Hacocamun NogaeTca Ha PUNbTPbI 4N49 yaaneHna Menkux yactuy,
PactBop amcennTpbl nocne omneTpoB NOCTYNaET B COCYA ANA perynmpoBku pH ¢ mewwankon,
roe pH pacteopa ot 6,0 fo 8,5 perynupyeTtca nogadven asoTHOM KACTOTbI.

3arem pacTBOp amcenuTpbl NepeTekaeT B pacxOfHbl pe3epByap aMMMavyHon ce-
NUTPbI.

YacTb pactBopa 13 pacxofHoro pesepayapa aMmmMmayHon CENUTPbLI HACOCOM NMoJaeTCs
Ha opoLeHne abcopOLUNOHHOM KOMOHHBI, @ OCTanbHOE KONMMYECTBO pacTBopa aMCenMTPbI No-

faetcsa B otaeneHue ynapkm amcenntpbl (AN).
5.1.5 Cywka kap6oHaTa kanbuus (CaCOs).

Cywka kapboHaTa KanbLms NpomM3BoANTCS 4O MaccoBou Aonn Boabl He Gonee 1,5 %.

BnaxHbIn kapboHaT kanbuma KOHBEnepamm NofaeTCs B CYLUUIKY, r4e CyLUMTCS A0 Mac-
coBOW Aonm BoAbl He 6onee 1,5 % n oTnpaenseTcs Ha OTrpy3Ky.

Cywka kapboHaTa kanbLuus ocyLecTBnaeTca napom ¢ gasneHmem ot 0,49 po 0,59 Mia
(o1 5 po 6 krc/cm2) unm TonoYHbIMK rasamm B BapabaHHon cywmnnke. Bosgyx M3 Cywmnnku,
cogepxawmn nbinb CaCOs3 n ammmak, HanpaBnseTca B yCTAHOBKY OYMCTKM ra3oBbiX BbIOPO-
COB.

OcyLweHHbIn kapboHaT Kanbums oxnaxgaetca B 6apabaHHbIX XONOANNbHUKAX, a 3aTem

B BWAE roTOBOro NPOAyKTa Nepeaaétcsi Ha XpaHeHue.
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Moanpouecchl

1.1 dunbTpaums

1.2. Cywka mena

1.3. XpaHeHue,
¢racoBka u oT-
rpy3ka rotoBoro

npoaykra

rpyska norpe-

ouTtento

yana qacoBKka

U OTTPY3KH

PucyHok 5.1 — Npouecc npounssoacTea kapboHaTa kanbums (Mena)
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Tabnuuya 5.1 — O6wme ceeaeHuns

Ne nognpo- | Bxog Moanpouecc Bbixog OcHoBHoe 3Imnceum
Lecca obopyaoBaHune (HaumeHoBa-
Hue)
1.1 Mynbna HUTpaTHoro mena, | GunbTpauusa Mena n nony4yeHme BnaxkHbi men PotayuoHHble dpunbtpel, Kapy- | NH3
nynsna mena KOHBEPCUOHHBbIX PAC PacTtsop ammunau- cenbHble PUnbTPSI,
HOW cenuTpbl
1.2 BnaxHbin men Cywka mena Men CywwnbHada nedvb NH3, men
a3 npupoaHbIA, nap
1.3 Men OTrpy3ka rotoBoro npogykra Men Cwunoca Men
LlemeHTOBO3bI
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Tabnuya 5.2 — MatepuanbHbii 6anaHc

Pacxop

Bbixoa

Cblpbe, MaTepuansl, 3Hepropecypcsi

MpoayKums, NonynpoaykTbl, No6oYHbIE NPO-

AYKTbl, 3HEpropecypchbi

Pacxop Ha Bbixoa Ha 1
EavHnuya HanmeHoBa- EavHnya ns-
HanmeHoBaHne . 1 TOHHY . TOHHY NPOAYK-
n3mepeHuin Hue MepeHui
npoaykymm Lun
Kucnewa pacteop | T 1,955 Am. cenuTpa, 2,15
HUTpaTa Kanbyus 100%
AMMMaK T 0,45
Yrnekucnbln ras T 0,63
OnekTpoaHeprua | kBT*yac 234
Map lkan 0,02
Boaa obopotHas | m® 23
CxaTtbin BO3ayX HM? 61
MpupoaHbIn ras HMm3 41

MonyyeHne mMmena Cyxoro u3 BraxHoro

BnaxHbin men T 1,25
(MM)
OnekTpoaHeprua | kBT*yac 258/165*

*IMpwn Bbinycke go 3500 1/cebiwe 3500 T

Map lkan 0,12
Boaa obopotHas | m® 23
CxaTtbin BO3ayX HM? 61
MpupoaHbI ras HM3 41
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5.1.6 Tekywme ypoBHU IMUCCUN

BbI6pochl 3arpasHaOWLmMX BELLECTB NpeacTaBneHbl B Tabnuuye 5.3.

Tabnuya 5.3 — Bbeibpockl B atmocdepy NponssoacTea kapboHarta kanbuus (mena)

Bbi6pochi KommeHTapun
HavmeHoBaHue Ob6bvem 1 (Mnn) macca BbIBPOCOB 3arpA3HAI0-
MeToa oumncTku, no- MNCTOYHWKM BbI-
3arpAa3HAoLWLmx LMX BeLleCTB nocne O4YNCTKMN B pacyeTe Ha MeTton onpeaeneHns 3arpsisHAIOLWNX Be-
BTOPHOrO UCMOMb30- Bpoca/cTtagmsa npo-
BELLECTB TOHHY NPOAYKLUWUN, KI/T LecTB
BaHMS Lecca

MuHumaneHoe [MakcumansHoe CpegHee

3Amucemm NpomsBoacTBa kapboHarta Kanbumnsa

AmmMunak (NHz)  [YcTtaHoBkuM 1,84 6,12 3,98 BeixnonHas tpyba [[CTO MBW Ne 07-20;
O4YNCTKM rasos MK-51-2008 (peg. 2015, doununan
KUYXK AO «OXK
«YPAINXUM»))
KapboHat kanb- |YCcTaHoBKM 0,38 7,19 3,79 BbixnonHas tpyba HMBI/I Ne [MpB 2000/4
LS OYNCTKM ras3os FOCT P 50820

MY-3-57-14 (dpunnman KYXK
O «OXK «YPANXUM»))
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5.2 NMpon3BoACTBO rpaHyIMPOBaHHOrO HUTpaTa Kanbuus

5.2.1 OnucaHue npouecca

Mpon3BoaCTBO OCHOBAHO Ha pasnoXxeHun (penynbnaumm) kapboHarta kanbums (mena)
a30THOM KMCNOTOW B Kackage peakTopoB C anbHENLLMM OTAENEHNEM HEPACTBOPUMbIX COEAU-
HEeHW OT BOAHOrO HUTpara KanbLma Ha npecc-punbTpe. BoamoxkHa TexHonorns nepepadoTku
HUTpaTa KanbLna HenocpeacTBEHHO C yana punbTpaumm Nnpon3BoacTea asoTHO-HOOCHOPHOro
pacTtsopa, onucaHHoro B cnpasoyHuke HOT UTC 2-2015 «[pon3BoacTtBo amMmmumaka, MuHe-
panbHbIX y40OPEHNA N HEOPraHNYECKNX KUCIOT».

OunLLeHHbINM pacTBOp HUTPAaTa KanbLUua HanpaBnsaeTcs Ha rpaHynnpoBaHmne B annapar
KMNALWEro Crosi, B KOTOPOM pacnbléHHbIV B Kannu pacTBop HUTpaTa Kanbums obes3Boxmnsa-
eTCSH U KpUCTannmayeTcs.

YBenuueHne pasmepa rpaHyn HuTpaTa Kanbums NPoONCXoanT 3a CYET HanblNeHus no-
cneayroLmx Cnoés HUTpaTa KanbLusa Ha BUTaroLMe B KUNALWEM Croe MeSKMe Kpuctansbl HUT-
pata Kansumsa, MNMNpn GOCTUXKEHUN KPUTUYECKOW MacChbl rpaHynbl HUTpaTa Kanbumsa nog Aeu-
CTBUEM CUIbI TXKECTU BbIrPY>KATCA U3 rPaHyNAaTopa B NepeTouHbIN OXNaguTens.

B nepeTodHOM oxnagutene rpaHynbl OXnaxaaroTca 4O 3agaHHOW TemnepaTtypbl U aa-
nee HanpaBnarTCa Ha KnaccuduKaymio, YNakoBKy U OTrpy3Ky notpebutento.

Cxema 1 onucaHve npouecca nonyvyeHns rpaHyMpoBaHHOrO HATpaTa Kanbumsa npvee-
AeHbl Ha pucyHke 5.2 n B Tabnuue 5.4.

MaTtepuanbHbi HanaHc npueegeH B Tabnuue 5.5.
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PucyHok 5.2 - Tpouecc nponssBoACcTBa rpaHyiMpoBaHHOro HUTpaTa Kasibums
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Tabnuuya 5.4 — O6wme cBeaeHUs NPOU3BOACTBA rPaHyNMMPOBaHHOrO HUTpaTa Kanbums

Ne nognpo- OcHoBHoOEe Smuccnn (Hanme-
Bxoa Moanpouecc Bbixoa
Lecca obopyaoBaHme HOBaHwue)

1.1 Kap6oHaT kanbuus Mprném n xpaHeHue cbipba KapboHaTt kanbums Cwunoca
A30THagqa kucrnoTa A30THagqa kucnora EmkocTHoe o60-
PactBop HuTpara kanbuyms Pacteop HUTpara kanbums pyaoBaHue

1.2 Kap6oHaT kanbuus PasnoxeHune kapboHaTta Mynbna HuTpaTa kanbums PeakTopa NO, NO2
A30THasa kucnota Kanbums

1.3 Mynbna HUTpaTa Kanbyuna duneTtpayua HK KoHUEHTpUpoBaHHbIA pac- Mpecc-punbtp

TBOP HUTpaTa Kanbyus

1.4 KoHUEeHTPpMPOBaHHbIN pac- Mpanynayms, cywka HK paHynMpoBaHHbIA HUTPAaT panynaTop Mbinb
TBOP HUTpaTa Kanbuus Kanbyms
MpupoaHbIA ras
LyTbeBon BO34yX

1.5 paHynMpoBaHHbIN HATPAT OxnaxaeHwne roTosoro npo- paHynMpoBaHHbIN HUTpaT Oxnagutenb ne- | MNbink
Kanbums AyKTa Kanbyms PETOYHbIV

1.6 paHynMpoOBaHHbIN HATPAT Knaccudukauus, apobnernne | MpaHynmMpOBaHHbIN HUTpAT Opobunka Meinb
Kanbums roTOBOro NPOAyKTa Kanbyms

1.7 paHynMpoOBaHHbIN HATPAT XpaHeHune n oTrpyska roTto- paHynMpoOBaHHbIA HUTPAT dacoBoyHbIM an- | MNbinb
Kanbums BOro NpoAykTa Kanbyms napart
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Tabnuya 5.5 — MatepuanbHbin 6anaHc

Pacxop Bbixoz
MpoayKkumsa, NonynpoaykTbl, NO6OYHbIE NPO-
Chbipbe, MaTepuarnbl, 3HEpropecypchl
AYKTbl, 3HEPropecypchbl
Pacxop, Ha 1 TOHHY Bbixoa Ha 1
S npoaykyumn? S TOHHY NPOAYKLMK
o o
(o} (o}
[} [}
= ) [} = ) [0}
HammeHosaHue 2 o Q HavmeHosaHue 2 o Q
© a = © 0 £
5 3 S s 3 S
I = = T S =
s s S = = 3
= I < = I b
L = o] LUl s [
= = = =
Mynena HuTpaTa T 1,02 1,02 HutpaTt kaneyna T 1 1
Kanbyms rpaHynupoBaH-
HblIA
Am. cenutpa, T 0,00164 | 0,00164
100%
Men ana npom- T 0,143 0,143
npeanpuaTUn
OnekTpoaHeprus KBT*y 180 180
ac
Map Mkan 0,38 0,38
MpupoaHbIn ras M3 210 210
CxaTtbin BO3ayX M3 850 1050
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5.2.2 TeKywumn ypoBeHb 3MUCCUN NPON3BOACTBA NPaHyNIMPOBaHHOIO HUTparta

Kanbuusa

YPOBHM 3MUCCUIW NPY NPOU3BOACTBE rpaHynMpoBaHHOIrO HUTpaTa KanbUmsa npuBeaeHb!
B Tabnmyax 5.18-5.29.

Tabnuya 5.5 — Bbeibpockl B atmMocdepy NponsBO4CTBA FPaHYNMPOBAHHOMO HUTPaTa Kanbums

Bbi6pockl U3 nponssoacTea

Obvem u (Mnn) macca BbIBpPOCOB 3arpsas-
< MeTon HSIIOLMX BELLECTB NOCIe OYUCTKM B pac-
Q NcTou-
Ne | Haumero- | = OuMCTKY, M- HETE Ha TOHHY NPOAYKLMA
4 | HWKn BbI-
n/n | BaHue 3B S BTOPHOIO UC-
s Bpoca
IS§
5 NOMb3oBaHUA | oo .
MuH®- Makcu- Cpea-
MEHT-
. MarnbHoe | ManbHoe Hee
HbI
1 | Banosbie, B | kr/T | Bcenc- | ABcopbuums, — — — —
T.4. Map- TOYHMKM | acnmpauyus
KEPHbIE BE- npous-
ecraa: BOACTBA
1.1 | asoTa ok- Kr/T 1,22 0,18 0,24 0,22
cva
1.2 | asoTa AnoK- | Kr/t 1,25 0,05 0,06 0,06
cua

TexHonornyecknx 0Txon0B He obpasyeTcs.
5.3 Nony4yeHue pacTBOpa aMMOHU3UPOBAHHOIO HUTpaTa KanbLus

5.3.1 OnucaHue npouecca

MponssoantensHocTb 10 T/4, dhakTU4Yeckn BbINyCk npoaykTa 158 1/r
PacTBop aMMOHM3MPOBaHHLIN HUTPaTa KanbLms (KMAKYHO KanbLUMEBY CENUTPY) Nony-
4arT M3 NPOMEXYTOYHOrO NPOAYKTa NPOM3BOACTBA YAOOPEHMI a30THOKUCIOTHBIM pasnoxe-

HUM poCcdaTHOro Cbipbs - NNaBa HATPaTa KanbLuus.
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lMnaB HuTpaTa kanbuusa ¢ Temnepatypon (35...60) °C Hacocom N nogaetca B abcopb-
LIMOHHYHO KOJTOHHY.

OpoLueHne KONOHHbI OCYLLIECTBNAETCA TEXHONOMMYECKON BOAOW, KOTOpas NogaeTcs 3
pacxo4HOro pesepsyapa Unm oTrnapHbIM KOHLEHCaTOM.

N3MeHeHeM COOTHOLLEHWA nnaea HUTpaTta KanbumMs U BOAbI AOCTUraeTcsa Heobxoam-
Masl KOHLEHTpaumsa pactBopa aMMOHU3MpoBaHHOro Hutparta kansumsa (PAHK) (nnn xngkon
kanbumesomn cenutpbl (PKKC)).

Ans HenTpanmsaynn ns3bbiTka cBOOOAHOM a30THOW KUCMNOTLI B pacTBOPE HUTpaTa Karnb-
LMA B HDKHIOK YacTb KOMOHHbLI NOAAETCH rasoobpasHbii ammuak n3 ncnaputensa ammumaca.

BblBOA, NPOAYKLUMOHHOrO pacTeopa aMMOHU3NPOBAHHHOIO HUTPaTa Kanbums (Mnn xua-
KOW KanbLMeBOW CENUTPbI) U3 LMPKYNALUMOHHONO KOHTYpa KOJOHHbI  OCYLLECTBMSETCH MO
YPOBHIO B KyGOBOM YacTu.

OTxopswpe rasbl BEHTUNSTOPOM HanpaBstOTCA B KOMOHHY.

Cxema nonyveHMs aMMOHW3NPOBaHHOro pacteopa HutpaTa Kanbuma (PAHK) npea-
cTaBrieHa Ha pucyHke 5.3.

B Tabnuue 5.6 npepcraBneHo OCHOBHOE TEXHONOrMYeckoe obopyaoBaHNE U ero xapak-
TEPUCTUKM.

B Tabnuue 5.7 npuBeaeHsbl HOPMbI pacxoga Cblpbs U 3HEPropecypcoB Ha 1 T npoaykTa.

Tabnuuya 5.6 - OcHoBHOE TexHonoru4yeckoe obopyaoBaHNE U Ero XapakTepUCTUKU

HaumeHoBaHue no nacnopty MNpoussoauren OCHOBHbIE XapaKTepUCTUKU
obopyaoBaHus

Ckpy66ep (E-DAB20) AnoHuna BeptukanbHas yunuHapuyec-kas ko-
MOHHa, cocTosALas uU3 ABYyX CEKLUN.
Dy.=1500mMm, Ho6Lw.=16900MMm
H=12500mm, Hi06.=3800Mm,
V=25,85m3. Becobwy.=12,87

LUnpkynupyowmin Hacoc AnoHns Hacoc ueHTpobexHbIN.

(E-GAB21A,B) Q=(181...34)m3/4, H=32m,
Dkon.=320mm,
BxLxH=700x1800x800mm. Bec=625kr.

XonogunbHWK LUPKYNnpyoLemn AnoHng MnactnHyatbin TennoobMeHHuK Yncno

xuakoctu (E-EAB23) nnacTuH - 61 wr. F=63,6m3

BeHTUNATOP OTXOAALMX ra30B AnoHng Q=7700Hm3/u. Co3pgaBaemoe paspske-

(E-GB624) Hue =330MM BOA.CT.

115



UTC 19-2016

pacTBopa HUTpaTa Kanbyus
(H-6A,B)

H=48,3m

MpoussoaunTens
HaumeHoBaHne no nacnopty OCHOBHblEe XapaKkTepUCTMKU
obopyaosaHns
EmKOCTb ANs XpaHeHnss amMoHun- AnoHua "Opu3oHTanb-Has, LUnuH-gpuyeckas.
3MPOBaHHOrO pacTeopa HUTpaTa V=100m3 - E-FAB80A,B; V=50m3 - E-
Kanbums (E-FAB8B0A-D) FA680C,D
Hacoc ans nepekaykum ammMoHK- AnoHus Hacoc ueHTpobexHbin. Q=65m3/y,
31MPOBaH-HOro HATpAaTa Karnbyms PHarH.=3,7krc/cm2
(E-GAB81A,B)
EmKoCTb ANs XpaHeHns amoHW- LinnnHapnyec-kas, ropu-3oHTanbHas ¢
3MPOBaHHOrO pacTeopa HUTpaTa ANNMNTUYECKON Kpbiwkon. H=2800mwm,
Kanbuma (E-5A,B) V=63m3
EmKOCTb ANs XpaHeHns aMOHW- LinnnHapnyec-kas, ropu-3oHTanbHas.
31POBaHHOrO pacTeopa HUTpaTa H=3000mm, L=14600mmMm, V=104m3
Kanbuma (E-FE432)
Hacoc amMmMOHM3NpOBaH-HOMoO AnoHua Hacoc ueHTpobexHbin. Q=48,3m3/y,

Tabnuya 5.7 — PacxogHble HOPpMbI ChipbS 1 SHEPrOPECYPCOB

MuHUManeHbIN pac-

MakcumanbeHbIn pac-

HanveHoBaHune MarepuanbHbIX EJJ,I/IHI/IleI n3- X044 MaTepuanbHbIX X004 MarepuanbHbIX
pecypcos MepeHUs (CbipbeBbIX) pecyp- (CbipbeBbIX) pecyp-
COB B roj COB B roj

AMUAK KNOKUN TEXHNYECKNIA TiT 0,043 0,044
lMnae amMmmnadHoOn cenuTpsl NH4NO3T1/T 0,67 0,67
Hutpart kansumsa T 0,9 0,9
Boagyx TexHonormnyeckmn n KU- 0.2 0.2
MuA TbiC.M3/T ’ ’
ONeKTPOsHeprs ycpeaHeHHasa | TbIC.KBTu/T 0,025 0,025
Boaa 13 nnBHeoTCTOMHMKA TbiC.M3/T 0,0003 0,0003
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BN-DC414

a3sl 8 E-DA 600

E-EA623

E-GA 621A

PucyHok 5.3 -

E-FA432

UeXAC-T2

HanueHas scTakaga

MapLs

IaTpyBOK 417 0CEOBOKACHASXIA LUCTEpH

H-6A, B

Mpusmo

Cxema nosiyyeHus amMMOHU3MPOBAHHOIO pacteopa HuTparta Kasibuusa (PAHK)

SKcnnukaums o6opyoBaHUs

Moauups Haumerosatve

DA620 Crpy66ep

GA621 AB Hacoc uypkynAuOHHbIA
EA623 XonoawnbHIK

E-5A, B EmkocTb
E-FA432 Emkocts
H-6A, B Hacoc/] C 100/40

Cxema MoNy4eHns aMMOHU3NPOBAHHOTO
pacTBopa HuTpata kanbuus (PAHK)

9T0¢-6T O1U



UTC 19-2016

5.3.2 Tekywmn ypoBeHb 3MUCCUN

OTxoasLume rasbl OT NPOM3BOACTBA aMMOHM3NPOBAHHOMO pacTBopa HUTpaTa
KarbLMs HanpaBnsoTCs Ha CMEXHbIE MPON3BOACTBA AN OUYMCTKN.

CTo4Hble BOAbI HANPaBMSTCS HA CMEXHbIE NPOU3BOACTBA ANS AalNbHENLLEro
MCNONb30BaHUS.

Teepabix 0TX040B He obpasyeTcs.

5.4 OnpegeneHve HaMnNy4wWuUX AOCTYNHbIX TEXHONOIMH

BTopuyHbIMM NpogyKTamm TEXHOMNOrMM yaOOPEHUA a30THOKUCIIOTHBIM pasnoxe-
Huem ¢ocaTHOro Cbipbd, onMcaHHoro B cnpasodHuke HAT UTC 2-2015 «[lMpomnssoa-
CTBO aMMMaka, MUHepanbHbIX YA0OPEHNA N HEOPraHNYECKUX KUCNOT», ABNSKOTCS:

- HATpPAT Kanbunsa (aMMOHU3NPOBAHHbLIN PacTBOP, rpaHyMMpoOBaHHbIA NPOAYKT);

- kapboHaT KanbUusi KOHBEPCUOHHBIN.

MpOAYKUMOHHBLIM HUTPAT KanbUms MOXeT ObITb NONyYEH B BUAE aMMOHN3NPOBaH-
HOro pacTeopa Unm B BUAE rpaHynMpoOBaHHOIo NpoayKTa.

Mpom3BOACTBO rPaHyNMPOBAHHOrO HUTPaTa KanbLys OCHOBaHO Ha pasnoXeHun
(penynbnauuun) kapboHaTta kanbumsa (Mena) asoTHOW KUCIOTOW B Kackage peakTopoB C
AanbHELWNM OTAENEHNEM HEPACTBOPUMbIX COEAMHEHU OT BOAHOMO HUTpaTa Kanbums
Ha npecc-punbTpe. A Takke TexHonorna nepepaboTkM HUTpaTa Kanbuua Henocpesa-
CTBEHHO C y3na punbTpaumm npomsBoLACTBa a30THO-POCHOPHOro pacTeopa, ¢ ganbHen-
e rpaHynsaumen 1 CyLLKOW NpoayKTa B annaparax KUnsLwero crnos.

PacTtBop HuTpaTa KanbumMs aMMOHMU3UPOBaHHBIA (KMAKYHO KanbLUMEBYO CENUTPY)
nony4aroT U3 NPOMEXYTOYHOIO NPOAYKTa NPou3BoACTBa yA0DpPEHNN a30THOKUCNOTHBLIM
pasnoxeHnem pocdaTHOro Cbipbs - NNaBa HATpaTa Kanbuys.

KapboHat kanbumsa nony4arT B NpoLecce KOHBEPCUN HUTPpaTa Kanbums kapboHa-

TOM aMMOHMSA B aMMUaYHY0 CENUTPY 1 kapOoHaT Kanbums.
5.5 Haunyuywme AOCTyNHbIe TEXHONOIMMU

B kauectBe TEXHMYECKMX pelleHun, cooTBeTCcTBYOWMX HOT MOXHO BbIAENUTD -
- BHEAPEHWEe YaCTOTHbIX PErynaTopoB B CXEMe yrnpaBrieHnsa anekTpoobopynosa-

HMeM (Hacochkl, 4pobunky, mewwanku, BeHTUNATopkl, GapabaHbl, TpaHCnopTeEpb!);
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- ICMNONb30BaHNe COBPEMEHHbIX TOMOYHO-TOPENOYHBIX YCTPONCTB C COBPEMEHHOW
cuctemon KUMKnA, obecneumBaromx NOCTOSHHBINM TEMNEpPaTypPHbIW KOHTPOMb Npouecca
CYLLKW, NOSTHOTbI CKUraHnsa Tonnmea U MUHUMM3aumio 06pasoBaHns OKCMA0B asoTa,

- NICNONb30BaHME AnNs CyLWkM kapboHaTa Kanbums 6apabaHHOW CyLUNIKK |

- UCNOMNb30BaHWE ANA pasfeneHna CyCneHsun poTaumMOHHbIX OUMNbTPOB, Kapy-
cernbHbIX BakyyM (punbTpoB, Npecc punbTpoB;

- UCNONb30BaHNE MHTEHCUBHbLIX CMECUTENEN ANS NPOBEAEHNS peakumn n abcopb-
LIMOHHOW KOMNOHHbI C HAcagKkou ANs NPUroToBNEHNS pacTeopa kapboHaTta aMmMOHNS;

- O4YMCTKa OTXOAALLMX ra3oB C UCMOMb30BaAHMEM LMKITOHOB, NeHHbIX abcopbepos,

Tpy® BeHTypu, pyKkaBHbIX PUNLTPOE;
5.6 NepcneKkTUBHbIE TEXHOOINMU

Ha paHHbIn MOMEHT nepcrnekTuBa pasBUTUA NMPOU3BOACTB HUTpPata aMmMOHUS Y
kapboHaTa KanbLUna MOXET COCTOATh B YNYYLLEHUN KayecTBa roTOBOro Npoaykra u oT-
nafke OCHOBHbIX CTafun npouecca:

- KOHBepcusa HuTparta kanbumsa (CN), nonyyeHne NnpoayKUMOHHOIO rpaHynnmpo-
BaHHOro HUTpaTa Kanbums 1 aMMOHN3NPOBaAHHOMO pacTBopa HUTpaTa Kanbums,

- NPUroTOBIEHNE pacTBopa kapboHaTta aMMOHUS,

- KOHBEPCUS KanbLUMEBOW CENUTPbI;

- punbTpaums kapboHaTta kanbumsa (CaCO3);

- ICNOMb30BaHWE B NpoLeccax rpaHynauum 1 CyLLK1 Tenna BOASHOro napa

- cywka kap6oHaTta kanbums (CaCOs).

OcylwiecTBneHme npouecca pasnoxeHnsa (penynbnauun) kapboHata kanbuua
(Mena) asoTHOW KMCNOTOW C AanbHENLLMM OTAENEHNEM HEPACTBOPUMBIX COEANHEHNIN OT
BOAHOro HUTpaTa KanbLums Ha npecc-punbTpe, NO3BONAET B UTOre nonyyate 6onee Ka-
YeCTBEHHbIV NPOAYKT - HATPAT KanbLys, a Takke, npn HeobxoamMmocTu, 1 kapboHar Kanb-
LS NyYLMX XapakTepUCTUK.

B nepcnektnBe mMoryT ObITb pacCMOTPEHbl METOAbl MOMyTHOro BblAENEHUS U3
a30THOPOCHPOPHOKMUCIOTHBIX PAcTBOPOB MNOSE3HbIX KOMMOHEHTOB. COeAVUHEHNIN CTPOH-

uns, pTopa, peako3emerbHbIX 3N1EMEHTOB.

119



UTC 19-2016

Pa3pen 6. Hatpuin KpeMHe(pTOPUCTBLIN TEXHUYECKUN

6.1 O6was nHhopmauus

HaTtpun kpeMHedTOPUCTLIN TEXHUYECKMI (XnMndeckas dopmyna NaoSiFs - nanee
K®PH) BbinyckaeTcsa NpOMBbILLNEHHOCTEH B BUAE MENKOKPUCTANNNYECKOro nopoLlKka ce-
poro yseta. Mo TY 113-08-587-86 cnam. 1, 2, 3, 4, 5 NnpoayKT AOSPKEH UMETL CreayoLLmMn

coctaB (B %) [Tabnuuya 6.1].

Tabnuya 6.1 - TexHn4eckne xapakTepUCTUKM HaTpus KPEMHETOPUCTOrO

HaunmeHoBaHue nokasa-

Ne n/n Bbicwunn copt 1- copT
Tens
1 Na2SiFs, He meHee 98 95
2 CeobogHas kmucnoTa B ne- 0,1 0,15

pecyeTe Ha HCL, He Bonee

3 Bnara, He 6onee 0,50 1,00

H

B 3aBucumoctn ot TpeboBaHun TY M KOHTPaKTOB, COCTaB KpemMHedTOpUCTOro
HaTpna MoxeT ObITb pernameHTUpPoOBaH MO COAEPXKAHMIO CReayrLmMX KOMMOHEHTOB:
Fe203, As, Pb, SO4*, HepacTBOpUMbIA OCTaTOK. JornonHuTensHble TpebosaHna MoryT
npeabaABNSATLCA K AUCNEPCHOMY COCTaBy NMPOAYKTa.

Unctbin NazSiFs npeacraBsnseT cobon kpuctannuyecknin nopoLlok 6enoro ysera,
UCTUHHAas MMoTHOCTb 2,7 ricm®, pacteopumocTs npu 25 °C coctaensiet 0,76 r 8 100 r
BOAbI.

Hatpun kpeMHedTOPUCTBIN MMEET LLUMPOKYIO 0BnacTb NPUMEHEHNSA, OCHOBHbIE N3
HUX NPUBELAEHbI HDKE:

- KaK MHCeKTULMA;

- B MPON3BOACTBE CTeKNa, KepamMn4eCKom NMinTKN, HENPO3paYHbIX SManeu;

- B MPON3BOACTBE LeMEHTa B Ka4eCTBe MUHepanu3aTopa,;

- B NMPON3BOACTBE KUCIOTOYMNOPHbIX LLEMEHTOB M 3aMasok,;

- Ans obpaboTKn TKaHen;

- ANA pTOpMpOBaHUS NMNTLEBOW BOAb,

- ANA KOHCepBUPOBaHUA APEBECUHBI;

- B METaNMyprum npu nony4yeHnm 6epmnnmsa n mapraHua;
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- MOXET BbICTYNaTb B K&YeCTBE NCXOLHOrO Chipba ANA NONy4YeHUs (PTOPCOAepXKa-
lwnx coegmHeHnn, Taknx kak NaF, NasAlFs, HF.

OCHOBHbIM CbIpbEM ANA MOMYyYEHUS KpeMHedTOpMAa HaTPUSA ABMAETCS KpEMHe-
dpTopoBOAOPOAHAA KMCNOTA, Nony4YaemMas npu NpomsBoacTBe ynapeHHon IPK (cm. npo-
n3eoacteo IPK NTC Ne2). KOH moxeT Takke nonyyarscsa npu obeckpeMHmBaHnm Qpto-
POBOAOPOAHON KMCNOTLI NyTeM gobaenenHns k Hen pacyeTHoro konmdectea NaxCOa.

MpombiwneHHble cnocobbl nonyveHnsa KOH pasnuyHbl, OTAMYaroTCa OHU B
nepByto ovepenb BUAOM OcaauTens, B kadectBe kotoporo moryT BbicTynate NaCl,
Na2S04, Na2COs.

AkTyanbHble 0600LeHHbIe faHHbIe 06 0ObeMax BbiNycka AaHHOrO NpoaykTa oT-
cytcTtBytoT. Ha Tepputopumn Poccnm KOH KpynHOTOHHaXKHBIMW MapTUAMK BbiyCcKaeTcs
B® AO «Anatuty, paHee ebinyckancsa OAO «KOYK3» n OAO «IMK3». U3secTHO, 4To KOH

MOXET BbINMyCKaTbCA HebonbLWNMM napTmaMm pas3nmnyHeiMn NPon3BOANTENAMMN.
6.2 [locTynHble TeXHONIOMMU U UX onucaHue

Kak 6b1no ckasaHo Bbilwe, NPOMbILNIEHHbIE cnocobbl nonyyeHns KOH moryt otnu-
4YaTbCH BUAOM ocaautens. [na npoMbILLNEHHOrO NOMAyYeHUs, C y4eTOM BO3MOXHOCTEN
npeanpuaTii No nepepaboTke 1 yTunuaaymm maTouHbIx pacteopos KPH, onTumansHbIM
peareHTOM aBngeTca KanbumHupoBaHHas coga (Na2CQOs). Mpu ee ncnonb3oBaHnn ma-
TOYHbIE PacTBOPbI HE COAEPXKAT XNOPUAOB W CynbdaToB U MOryT BbITb NErko yTunmnam-

POBaHb!.

6.2.1 Cnoco6 HenTpanusaunum KpeMHePTOPUCTOBOAOPOOAHON KUCTIOTbI
COAOBbLIM PacTBOPOM C MOCIEAYIOWUM CTyLEeHNEM B CTYCTUTENSAX U CYLUKON

npoaykTa B annapare KANsiWero crios.

B ocHoBe npouecca NexuT crieayowas XMMmMYeckas peakums:
H2SiFs + Na2COs = NazSiFe| + CO21 + H2O0 (1)

MpuHUMNnaneHaa TexHonornyeckasa cxema npuesegeHa Ha pucyHke 6.1

K®H nonyuarot npu ocaxaeHun kpuctannos NaxSiFs HenTpanusaumen kpemHe-
hTOPOBOAOPOAHOM KMCMNOTLI C KOHUEHTPauUmMen He MeHee 8% Cop0BLIM PacTBOPOM, 3a-
TEM NONYHEHHYIO CYCNEH3NIO CTyLLAtoT B pagmanbHbIX CryCTUTENaX, CryLEeHHYH CyCrneH-
310 HanNpPaBNAT Ha CyLIKY B annaparT KMn4awero cnoga ¢ nogcrnoem n3 keapua. [oToBbiv

NPOAYKT yNaBnMBatoT B LIMKIIOHaX, U 3aTapuBatoT. MaTouHble pacTBOPbI HAaNPaensaoT Ha
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HelTpanusaymuo, ¢ nonyyeHnemM OCBET/IEHHOW BOAbl, MCNO/b3yeMOl B BOJOOOGOPOTHOM
umkne npegnpuatua. OTxogauime rasbl 0T ctagum cywku KOH nogeepratoTca abcopobuyum-

OHHOI O4YNCTKe M BblbpacbiBalOTCA B aTMocdepy.

Coja KasbLMHUPOBaH-
Boga Ha pacTBOpeHne Has

OcTpblii nap
MpuroTtosnieHne co-

[0BOro pacteopa

PactBop K®BK
8% "SiFs-------
CopoBeblii pacTBop

Yrnekucnblii ras

MonyyeHve pasbasneH- (CO:) & ammocepepy

HOIi CyCneH3nn KpemHe-
propuga HaTpusa pH=2,5-

PasbasnieHHan cycneH3us
KpeMHedpTopraa HaTpust

MaTouHbIi pacTBOp B NPOM3BOA-
cteo LIHOCBuB
AbcopbunoHHas
CFyLLI,eHcI*-I)aFl CycneHsus XNOKOCTb
. KpemHeTopnaa HaTpns OTxoasiume rasbl B
Mp1pOoAHbI BbIX/IONHYIO TPY6Y

OuncTKa OTXOASILLMX

Hatpuit kpemHedpTo-  rasoB
pUCTBIl

Bopga Ha nog-
NMUTKY CUCTEMBI
abcopbumm

PucyHok 6.1 lMpuHuunuanbHaa TexHosornyeckasa cxema nosydenus KeOH n3 KPBK u coabl.

6.2.2 Crtagus NpuroToB/IEHUA COA0BOr0 pacrteopa

KanbuuHupoBaHHas coga nocTynaeTt B MeLIKax Tuna «burbar» u3 KoTopbix BbIrpy-
XaeTca B cneyuanbHble 6yHkepa. [MpuUroToBneHne cOAOBOro pacTBopa Npou3BOAUTCS

nepuoanYecks nNpyv NOMOLLM E€MKOCTM C Mellasnkoil. KoHueHTpauus cofoBOro pacrteopa

122



UTC 19-2016

coctaBnseT He MeHee 15%. [1na pacTBopeHnsa coabl MCMOMb3yeTCH peyHas Boga unu

napoBOW KOHAEHCAT.
6.2.3 Ctagusa Hentpanusauun KPBK cogoBbiM pacTBOpOMm

Heuntpanusaumna KOBK nponssogutca nepnoanyeckom pexume. B peaktop noga-
etca pactBop KOBK, 3atem gobaensetca cogosbin pacteop. Npm pH = 2,5...6,0 obpa-
3yeTca cycrneHans KOH.

PeakTop HenTpanmsauumn npeacraBnseT cobom BepTMKanbHbIV UWMNMHLPUYECKAIA
annapar ¢ KOHNYECKUM AHULWEM, yTEPOBaHHbIN Anaba3oBon NANTKOW B 2 CNOS, OCHa-
LLIEHHbIN NTONacTHOW MeLLankown.

B BepxHen yactm peakTopa yctaHoBneH OpbI3arooTOONHKK, NpeaHa3HauYEHHbIA AN

NpeLOoTBPaLLEHNS BbIMIECKMBAHMSA NEHbI N3 peakTopa.
6.2.4 CryweHue pasbaBneHHon cycneH3sumn KOH

PasbaeneHHasa HenTpanmaoBaHHasa cycneHans KOH na 6ydgepHoro cbopHmnka no-
[aeTcsa B cryctutens, rae crywaetca ao THK He 6onee 3/1, 3atem nogaetcs B COOPHUK
cryweHHon cycneHamn. OcBeTneHHas XMAKOCTb, npeacraBngaowas cobom MaTouHbIN
pacteop KOH, HanpaBnseTca Ha yTMnNn3auuo Ha CTaHUMIO HEMTpanm3aunm KUCnbIX CTO-
KOB.

Cryctutens npeacraBngaeT cobom BepTUKanbHbIN LNIMHAPWUYECKUIA annaparT C KO-

HUYECKUM AHWULLEM, OCHALLEHHbIN NepeEMELLVBAaIOLLNM YCTPOUCTBOM.
6.2.5 Cyuwka cryweHHomn cycneH3umn KOH

Cywika cryweHHom cycnensmm KOH ocylectBnseTcs 4bIMOBbIMU razaMmn OT CKU-
raHna npupogHoro rasa c Temnepatypou 500...700 °C B annapare kmnsawero cnoga «KCy.
CryweHHasg cycnensmsa KOH npu nomoLm cxaToro Bo3gyxa pacnbiiaeTca Ha KBapLeBbIn
cnow pacnpegenutensHou peweTkn annapata «KC». Annapat «KC» paboTtaeT Ha BbIHOC
npoaykra.

MbinerasoBasa cmech, copgepxawas PTopucTole rasbl, W3 annaparta KANSWero
CNnod NOCTYNaeT B LMKIOHbI, FAe NPOAYKT yNaBnmBaeTCa U cCbinaeTcs B OyHKep roToBoro

npoaykTa.
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6.2.6 OuncTka oTxoasWwmnx ra3oB

(a3 nocne UMKNOHOB, coaepXalnm OTOPUCTbIE rasbl, MENKOANCNEPCHbIN KOH,
napbl BOAbI N NPOAYKTbI CrOpaHna TONMBa HanpaBnAnTCA HA MOKPYHO OUUCTKY B CKpyO-
Bep, opowaemMbi cnabbiM LWENOYHbIM pacTBopoM. [ebanaHcHbin abcopbLMOHHBLIN pac-
TBOP NOJAETCH Ha CTagmIo CryLeHms.

Ckpy66ep npeacraBnaet cobon nonyro BallH, OCHAaLLEeHHYH opCyHKkaMn ANnA

pacnbineHns abcopbLMOHHOM XNAKOCTN Ha AbIMOBbIE rasbl.
6.3 Tekywme ypoBHM NoTpebneHnsa pecypcoB nu SMUCCUMN.

N3 poCTynHbIX AaHHbIX, NPefoCTaBNeHHbIX OAHUM NPeanpuaTUEM, NPOU3BOAS-
LM HaTPUA KPEMHERTOPUCTBIN TEXHUYECKUNA, N3BECTHLI Cneayolmne ypoBHM notpeb-
neHuns pecypcos (cM. Tabnuuy 6.2).

C y4eTOM npepocTaBneHHbIX faHHbIX paccmaTpmuBaembii cnocod nonyveHmns KOH
XapaKkTepuayeTca OTCyTCTBUEM OTX040B. CTOUYHbIE BOAbI Takke He obpasytoTcs, T.K. Ma-
TOYHbIE PACTBOPbLI HANPABMAITCH Ha YTUNN3ALUMIO N NOCNE OYNCTKN MCNOMb3YHOTCA B BO-
A0000POTHON CUCTEME NPEANPUATUS.

Taknm 06pasom, 3MNUCCUM XapaKTEPUIYOTCA TONBKO BbIOpocamMu B atmocdepy.

Mpn nponseoactTee KOH BLIGPOCHI HOPMUPYHOTCA NO CNEAYHOWMM 3arpA3HAIOLLINM
BeLlecTBam:

0342 — oTopuabl rasoobpasHsie;

dTOPMABI HEOPraHNYECKME XOPOLLIO PacTBOPUMBIE;

0301 — a3oTa gmokena;

0337 — yrnepoaa okcua,;

n ap.

B naHHoM cnyyae propuabl razoobpasHsie 1 PTOpUablI HEOPraHN4YeCKME XOPOLLIO-
pacTBopUMbIE (MbIflb KpEMHeMpTOPMAA HATPUS) MOXKHO paccMmaTpmBaTth B Ka4ecTBe Map-
KEepHOro BeLLecTBa, Tak Kak MMEHHO OHW NOKa3sbiBatOT YPOBEHb MOTEPb LENeBoro npo-
AYKTa, CTeneHb 3alnTbl OKpyKarowero sosgyxa. [pn aTom gpyrve nokasarenum He xa-
PaKTEPU3YIOT TEXHOMNOMMIO C TOYKM 3PEHNA €€ COBEPLUEHCTBA, KPOME TOro, OHW BCerga
Ha NOPSAAKM HPKE HOPMUPYEMOro nokasartens.

Imunccunn npmeseaeHsl B Tabnuue 6.3.
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Tabnuya 6.2 — HopMmbl pacxoga Cbipbsi U 3HEPropecypcoB B NMPOM3BOACTBE KpemHedhTopuaa

HaTpus

Hopma pacxoga Ha

ckasi B HaType

Tonnmeo (NPUPOAHBLIN ras)

0,081 TbIC. HM®

OnNeKTpo3Heprms

0,168 TbiC. KBT*4

HuakonoTeHumanbHbIA nap

0,35 kan

CxaTtbIn BO3ayx

0,18 TbIC. HM3

Bua ceipbs/sHepropecypca _ Mpumevanne
1 T NazSiFe
K®BK 082TF MpwBegeHo ansa cno-
Copa kanbUMHMpOBaHHaa TEXHWNYe- 0,737 coba HenTpanmsaumm

KpeMHedTOpPNCTOBOAO-
POAHON KNCNOTbI COA0-
BbIM

pacTBOPOM C MOCneayro-
LLIMM CryLLEeHMEM B Cry-
CTUTENSAX U CYLLKOW Npo-
AyKTa B annapaTte Kuns-

Lero crost

Tabnuya 6.3 — Beibpockl B aTMochepy NponsBoaCTBa HATPUS KPEMHEDTOPUCTOrO TEXHUYECOTO

Bei6pochi

HanmveHoBaHue 3a-

KonunuecTtso BbIOpO-

COB 3arpsAA3HAIOLLEr0

HUYECKME XOPOLLO
pacTBOpUMbIle
(MbINb KpeMHedTO-

PUCTOro HaTpUs)

MeTog BellecTsa nocrne MCTOUHMK KommeHTapun
rPASHATEN OMUCTKN OYUCTKN HA TOHHY BbIbpoca
NPOAYKUMWN, Kr/T
Na2SiF6
1 2 3 4 5
0342 — pTopuabl Ob6ecnbinu- 0,054 BoixnonHaa | lNpueegeHo ons
raszoobpasHbie BaHwne, ab- Tpyba cnocoba
copbums HeuTpanuaayum
KpemHedTopKn-
dTopumabl Heopra- 1,32 CTOBOAOPOAHOM

KUCNOTbI COA0-
BbIM
pacTBOPOM C
nocnesyowmm

CryLleHnem B
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Bei6pochl

KonunuecTtso BbIOpO-

COB 3arpA3sHAIOLEro
HavnmeHoBaHue 3a-

MeTog BellecTsa nocrne MCTOUHMK KommeHTapun
rpasHuTens
OYNCTKU OYNCTKN HA TOHHY BbiOpoca
NPOAYKUMWN, Kr/T
Na2SiF6
1 2 3 4 5

CryCTUTENSAX U
CYLLKOW Npo-
AyKTa B anna-
parTe KMnswero

cno4d

6.4 OnpepeneHne HaUNy4wWux AOCTYMHbLIX TEXHONOIMNA ANs

npoussoacTea KOPH

[aHHbIM pasgen cCoaepXXUT MeToAbl B OCHOBHOM OMUChIBatOLME NoTeHumansHoe
LOCTWKEHNE BbICOKOrO YPOBHS 3alyUTbl OKpPYXarolen cpefbl ANS paccMartpyBaeMbixX
TEXHOMNOMMN.

MepepaboTtka KOBK — noboyHoro npogykra npu nponsBoacTBe ynapeHHon 9PK ¢
nonyyeHnem KOH, camo no cebe meponpusatme, no3BonstoLLEe NOBLICUTL YPOBEHb KOM-
NNIEKCHOCTU NepepaboTKn NPUPOAHBLIX PocdaToB 1 AOCTUYL BbICOKOTO YPOBHS 3aLUUThI
oKkpyxarowen cpeabl. B otcytctBre nepepabotkm KOBK, ee HeoBxogmmo HeNTpannao-
BaTb M3BECTbIO, YTO NPUBOAMUT K 0Opas3oBaHNIO BOMbLIOrO KONMYEeCTBa OTXO40B W NOBbI-
LEHHOMY NoTpebnerHnto nasectu. MoaTomy Npu HanM4YnMM Ha NPeaNPUATAN NO NPOU3BOA-
cTBY pocdopcogepxalimx yaodpeHmn ¢ nonydeHmeMm IPK BO3MOXHOCTU Mony4vatb
K®BK nHapgnexawero kadectsa, nepepabotky KOBK ¢ nonydyennem KOH cnepyet pac-

cmartpueatb kak HAT.
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6.4.1 Cnoco6 HenTpanusaunum KpeMHePTOPUCTOBOAOPOOAHON KUCTIOTbI
COAOBbLIM PacTBOPOM C MOCIEAYIOWUM CTyLEeHNEM B CTYCTUTENSAX U CYLLUKON

npoAayKra B annapare KAnsiwero crios
6.4.1.1 OnucaHue

EAQVHCTBEHHBIN N3 fencTByOWMX CcnocoboB npounseoacTea ortopuaa antoMmMHAUSA
Ha TeppuTopun Poccunckon doegepaumm, peannsosaH B b® AO «Anatut». O6 octane-
HbIX KPYNMHOTOHHaXHbLIX MPON3BOACTBaX MHGOPMaLmMsa OTCYTCTBYET.

PeannsoBaHHasn TeXHONOrMA NO3BOMNSET NOMy4YaTb BbICOKOKAYECTBEHHbLIA MPOAYKT
C BbICOKMM BbIX0A0M npoaykra. Obwmmmn npemmyLLecTBaMmm TEXHONOMMN SBNSOTCS:

- XopoLuas nHTerpaumsi ¢ NpeanpusaTMeM No NPpoM3BOLCTBY docdopcoaepKaLymx
yao0peHnin, XxopoLuasa BO3MOXHOCTL KOMMNEKCHOM nepepaboTkn NpmpoaHbIx gocdaTos
N NCNONb30BaHWE NONyTHOro Topa;

- OTCYTCTBUWE KPYMHOTOHHaXKHbIX OTXO40B NepepaboTku;

- HU3KME BbIBPOCHI 3arps3HAOLLMX BELECTB B aTMOCHEPY, BO3MOXHOCTb YTUNN-
3auUnn CTOYHbIX BOA B MPON3BOACTBE YA0DPEHMI, HNU3KOE pecypconoTpebneHue;

Bbibpockl B oKpyxaroLyro cpeay npveegeHsl B Tabnuue 6.3 «Bbibpockl B atmMo-

chepy»

6.5 Haunyuwmne AoCTynHble TEXHOJNIOrMMU NPU NPOU3BOACTBE
K®H

B HacToqlwee Bpemsa B Poccum CyLLecTBYeT e4MHCTBEHHOE NpeanpuaTme, rae pe-
anmsoBaHa TexHonorna KOH npn HenmTpanmsaumm KpeMHepTOpUCTOBOAOPOAHON KUC-
NOTbl COAOBLIM PAcTBOPOM C NOCNEAYHLUM CryLWEHUEM B CTYCTUTENAX U CYLLKOW Npo-
AYKTa B annapare kunsawero cnos. Takum obpasom, B COOTBETCTBUN C MPUHATBIMU HOP-
MaTMBHO — NPaBOBbIMWN aKTaMn, HAUNYYLLYO TEXHONOMMIO BbIOpaTh HENB3S.

[aHHbIe 0 TEXHONOMMYECKNX NoKasaTenax paccMmaTpmBaeMon TEXHONOMN, Coaep-
Xawme ypoBHN nNoTpebneHns Coipba N SHEPropecypcoB npueeaeHsl B Tabnuue 6.2 (n.

6.3). YpoBHU amuncecum npmeeaeHsl B Tabnuue 6.3 (n. 6.3)
6.6 NMepcnekTuUBHbIe TexHONoruu npoussoacresa KOPH

lMepcnekTnea paspntna npoussoactTea KOH coctonT B MogepHM3aUmMmn OTAeNbHbIX

Y310B 1 annaparoB, COBEPLUEHCTBOBaHUN annapaTtypHO-TEXHOMOMMYECKOW CXEMbI.
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Paspen 7. lNpou3BoacTtBo coabl

Copa - obuyee Ha3BaHe TEXHUYECKUX HAaTPUEBBIX CONEN YrONbHOW KUCMOTbI.

- Na2COs (kapboHaTt HaTpus) - KanbLMHMPOBaHHanA coaa.

- Na2C03+10H20 (pekarmppat kapboHata HaTpud, coaepxut 62,5% kpu-
CTannu3aunoHHOM BOAbI) - KpUCTannmMyeckas COAa; MHOrAa BbINyCKaeTCsa B BUAE
Na2CO3H20 nnm Na2CO3+7H20.

- NaHCOs (rngpokapboHat HaTpus) - NUTbEBas UNV NULeBas coga, HaTpuin
AByyrnekucnein, bukapboHart HaTpus.

B HacTosLee Bpems B MUPOBOW NPaKTUKE U3BECTHO YETLIPE cnocoba nony4eHns
KanbLWHUPOBAHHOW COAbI:

— amMMuaYHbIn crocob:

N3 NPUPOAHON COAab;

— W3 HedenMHOBOro CbIpbS;

kapboHM3aumen rmgpokcnaa HaTpums.

AmMMunauHbIn cnocob (veTton ConbBe) ABNSEeTCA BeAyLLMM CnocoboM nonyyeHns
KanbLUWHUPOBaAHHOM COAbI, KOTOPLIW ByaeT paccMoTpeH nogpobHee B . 7.2 C NCNONb30-
BaHMeM gaHHbix AO "balukmpckas cogoBas KoMnaHus».

MpupogHasa coaa B Poccun copoBble 03é€pa n3BeCTHbl B 3abankanse 1 B 3anaa-
Hown Cnbupw. NpupoaHasa coga coctaBnaeT HeOOoMNbLIOW NPOLEHT B 0OLLEM ee Npom3BOA-
cTBe.

Copa MOXeT ObITb Takke nonyveHa B X04e KOMMNEKCHOM nepepaboTkn Hedenu-
HOBOro cbipbsi. MeTton npumeHseTca Ha TeppuTtopun Poccum B 3A0 «lNukanesckas
cona», OAO «PYCAIJl AuMHcK».

Ana nepepaboTkn HedEenMHOBOrO ChipbA B 3@BUCMMOCTM OT €ro coctaea M
CBOMCTB MOryT ObITb NPUMEHEHBI pa3nnyHble cnocobel. PaspaboTtaH n BHeapeH cnocob
cnekanmsa npu oboraweHmm anatutToHedennHoOBbIX Nopod Konbckoro nonyocTtpoea, Kns-
WanTelpckmnx ypTuToB. B Hawwen ctpaHe aToT cnocob ycrneLwwHo NpUMMeHaeTCa Takke ang
nepepaboTkm 6e3 npeaBapuTenbHOro oboraweHns, a Takke MOXeT ObITb NPUMEHEH ANS
nepepaboTkn ApyrMx BUAOB HE(PENMHOBOrO Cbipba. ATOT cnocob BkYaeT: 1) Npoms-
BOACTBO rMMHO3eMa C MofyYeHNeEM B KayecTBe NOOOYHbIX NPOAYKTOB COAOMOTaLUHOro
pacTBopa 1 HeenMHOBOrO LWnama; 2) NpousBOACTBO COAbI M MoTalla U3 Co40noTallHOro

pacTteopa; 3) NPOU3BOLCTBO LleMeHTa 13 HehennmHOBOro LWwama.
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Cofa WMpOoKOo NCrnonb3yeTcs B pasnnyHbIX OTpacnax NpOMbILLNIEHOOCTH, NpeaHa-
3Ha4eHa A5 NCMNONb30BaHWA B LIBETHOW METaNMypruv, XMMNUYECKOW, CTEKONBbHOW, Lien-
NONO3HO-OYMaXXHOW M ApYyrux OTpacnsx MNpPOMbIWNIEHHOCTN. BbeinyckaroT kapboHar
HaTPUS TEXHUYECKNIA (HATPUI YINEKUCNBIN) Mapkn A (rpaHynmpoBaHHbIi) n mapkm b (no-

pPOLLKOOBpasHbIN).
7.1 AHanu3 npuopuTeTHbLIX Npobnem B Npou3BOACTBax coabl

B Poccuinckon depepaumm npakTMyeckoe NpUMEHEHNE HALWNN TpW BapuaHTa Mo-
AepHM3aumm NpomM3BOACTBa COAbI:
— MOAepHM3aUnNa 1 TEXNEPEBOOPYKEHMNE AENCTBYIOLLMX arperaros,
— MHTerpayus NponsBOACTBa,

— CTpOUTENBLCTBO HOBbIX COBPEMEHHbIX arperatos.

7.2 OnnucaHue TeXHOJTIOrMYeCKNX npouyeccoB, CNoJib3yemMmbix B

npou3BoACTBe coAbl (AMMUAYHbIN MeTOoL)

7.2.1 NMpounsBoacTBO COoAbl KarbLUMHUPOBaAHHON Mapku b

KanbumHunposaHHyto cogy Na2COs nonyyaroT npokanMBaHMeEM OCafka TEXHUYE-
ckoro bukapboHaTta Hatpua NaHCOs, obpasoBaHHOro npu B3aMmogencTBnm pactBOpPEH-
HbIX B Boge BukapboHata ammonna NH4HCOs n nosapenHon conu NaCl.

Mpouecc nonyvyeHnsa copbl KanbLUMHNPOBAHHOM MOXHO MPEeACTaBUTb YPaBHEHMU-
AMU:

NaCl + NHz + CO2 + H20 = NaHCO3 + NH4ClI
2NaHCO3 — Na2COs + CO2 + H20

MonyyeHne copbl KanbLMHUPOBAHHOW OCYLLECTBIIAETCS MO HEMPEPLIBHOMY MpPO-
LleCCy N COCTOUT N3 psiga CBA3aHHbLIX Mexy COBOM (OCHOBHBIX M MOATOTOBUTENbHbIX)
cTagun:

- paccononpombIcna;

- MONYyYEeHMsT OYMLLEHHOrO paccona;

- 0BXura n3BecTHsKa C NONy4eHNEM U3BECTM U YINEKUCIIONO rasa;

- CTaHumm abcopbuunm;

- CTaHumm kapboHusaumm;

- CTaHUMK punbTpauum;
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- CTaHUMK KanbuyHaumm,

- CTaHuun aekapboHusaumm,

- CTaHUMM ANCTUNNALAN;

- NPOU3BOACTBA TOBAPHOW KarnbLUMHUPOBAHHOW cOAbl (MEXAHU3MPOBAHHOM YKYy-
NMOPKK COAbI).

OCHOBHbIM CbIpbEM B NMPOM3BOLCTBE KarbLMHUPOBAHHOW COAbI ABMNSHOTCS U3BECT-
HSIK M pacTBOP MOBAPEHHOW CONMM. AMMMAK CNYyXUT BaXKHENLLNM BCMOMOraTesbHbIM Be-
LLIECTBOM, B COCTaB roTOBOW COAbl HE BXOAWT.

Heobxoanmyto Ans npon3BOACTBa COAbI KanbUMHUPOBAHHOW M3BECTb N AMOKCUS
yrnepoga (COz2) nonyyarot nytem obxumra kapboHaTHOrO CbipbSA — U3BECTHSAKA, OCHOBHOW
yacTbto koToporo asndaetca CaCOs — kapboHaT kanbUMs Unv YrinekUCnbin KanbLumn

Mepepn 3arpy3komn B NeYb kapOoHATHOE Cbipbe CMELLNBAKOT C TOMSIMBOM - KOKCOM
NN aHTPaUMTOM B OMNPEAENEHHOM COOTHOLUEHMW. [lonydeHHyH LUMXTY 3arpyxarT B
neys ana odxura.

B neun nponcxoguTt npouecc TEPMUYECKOrO pasnoxeHus masectHska. Mpu ob-
Xure kapboHaT kanbunsa pasnaraeTcs no peakuyuu:

CaCOs(tB.) CaO(tB.) + CO2t — 178,0 kx (-42,5 kkan)

N3 neden naeectb TPaHCNOPTOM NOCTYNAET B raCUNbHOE OTAENEHMNE Ha ralleHne,
a TEXHOMOrMYECKMI ras, NpeaBapUTENbHO OUMLLEHHBIN, OXNaXAEHHBIA U KOMIPUMUPO-
BaHHbIA B LiEXe KOMMPECCUM NOJAETCH Ha CTaHLMo kKapboHmnsayumm.

[aweHne N3BeCTN OCYLLECTBNAETCS B rOPU3OHTANBHOM racutene ¢ nony4YeHnem
N3BECTKOBOrO MOJIOKA.

CaO (tB.) + H20 (%) Ca(OH)2 + 65,5 k[Ix (15,63 kkan)

MN3BecTtkoBoe monoko Ca(OH)2 (TB.) na racutenen nogaeTcs Ans npou3BoacTea
KanbLWHNPOBAHHOW COAbI HA CTaHLMKO AUCTUNIIALMN U CTaHLMIO PacCONO0UNCTKM.

Cbipoun paccon go6biBatoT B Lexe paccononpomeicen 1 no Tpybonposogy nepe-
Ka4MBaroT Ha CTaHLUMIO PacCONIO0UNCTKM, KOTOpas npeaHasHadeHa Ans O4NCTKM CbIporo
paccorna oT CONen KanbLums N MarHus.

Cbipon paccon npeacraBnseTr coboM UCKYCCTBEHHbBIN BOAHbLIW pPacTBOP XIOpu-
CTOro HaTpWA, NOMyYaemMbIn PaCTBOPEHNEM NPUPOLHON KAMEHHOW COMN.

OumncTka paccona oT Conen Kanbums N MarHus NpOM3BOANTCA N3BECTKOBO-COA0-
BbIM PacTBOpPOM. B npoLecce 0unCTkM NpoTEKatoT peakLumm ¢ obpasoBaHMeEM NIoxo pac-
TBOpUMBbIX conen Mg(OH)2 n CaCOs, Beinagarowmx B 0Cagok:

MgClz2 + Ca(OH)2 — Mg(OH)2| + CaClz
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CaClz + Na2COs — CaCOs| + 2NaCl

Ocagkm Mg(OH)2 n CaCOs yganaioT METOAOM OTCTamMBaHus, a OYMLLEHHbIA pac-
COn NOCTYNaeT Ha cTaHumo abcopbumm Ana NPUroToBNEHNS aMMOHN3MPOBAHHOMO pac-
cona.

AMMOHN3MPOBAaHHbIN PaCCOoI NOMy4atoT NyTEM HaCbILLEHWS NPeABapUTENBHO O4M-
LLIEHHOro paccona aMMMakoM M YacTUYHO YrieKUCbIM ra3oM. VICTOYHMKOM aMmmmnaka um
YrNEeKWUCOoro rasa npu 3TOM SBMAIOTCA rasbl, NOCTyNarLWme co CTaHUMA AUCTURASALNN,
kapB®oHu3aLmm n unbTpaumm. AMMMaKk B CO40BOM NPOU3BOACTBE CMYXUT ANs1 HAKOMe-
Husa B paccone noHos HCOs-, Heobxognmbix ans ocaxaeHns NaHCOs.

Mpw KOHTaKTe C OUULLEHHBIM PACCOSIOM 3TU KOMIMOHEHTLI PacTBOPSOTCS, 0bpasys
XUMNYECKNE COEANHEHNA B PACTBOPE:

NHs3 + H2O — NH4OH + 8,6 kkan/monb
CO2 (ras) — CO2 (p-p) + 4,64 kkan/monb
2NH40OH + CO2 — (NH4)2CO3 + H20 + 8,76 kkan/monb

AMMOHM3VPOBaHHLIM paccon nocne craHuyum abcopbumn, ans panbHENULIEro
HacCbILLEHMSA YTNEKNCNOTOW N NoNyyeHns BkapboHaTHOW CyCneH3nn NOCTyNaeT Ha CTaH-
L0 kapBoHM3aumm.

Mpouecc kapboHM3aLMKM OCyLLEeCTBNAETCA B kapOOKONoHHaxX. 34eCb aMMOHU3NPO-
BaHHbIA paccon HacbIWaeTCsa yriekncnbiM rasom. B pesynetaTe peakuyum kapboHusaumm
obpasyetca bukapboHat HaTpma B BUAE Ocagka.

Mpouecchl, NpoTekaroLwme B annapatax CtaHunmn kapboHM3aLUmm MOXHO BbIPasnTb
CNeAYOLLMMM XUMNYECKUMUN pEAKLIMAMMN:

2NH40OH + CO2 2 (NH4)2CO3 + H20 + 10,7 kkan/monb
(NH4)2CO3 + H20 + CO2 2 2NH4HCO3 + 3,75 kkan/monb
NaCl + NH4HCO3 2 NaHCOs + NH4C1 + 0,5 kkan/monb
Beinaewwuin B npouecce kapboHusaumm ocagok bukapboHata Hatpmsa (NaHCO3)
OT(PMNLTPOBLIBAKOT Ha BaKyyM-PUNbTPax M MPOMbIBAIOT Ha CTaHUMM unbTpaumn.

OTdunbTpoBaHHBIN BnaxHbIM 0Cafok OukapboHaTa HaTpusa nocne CraHumm
unbTpaLmmn C NOMOLLBHO TpaHCNopTa NoAAETCs B OTAENEHNE KanbLMHaLMW ANS TEPMU-
YECKOro pasnoXeHns, a PUNbLTPOBAsS XUAKOCTb Ha CTaHLMIO AUCTUNSALMN Ha pereHepa-

LU0 amMmaka.
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CraHumsa gucTunnaumn - HasHa4YeHMEM CTaHUMM AUCTUNNSALUNN SBNSIETCS Bblaene-
HWE 1 BO3BpaLLEHME B MPOM3BOLCTBO aMMmaka M yriekmucroro rasa n3 aMMOHUNHBIX CO-
nen NH4HCO3, (NH4)2C O3, NH4CI, (NH4)2S04, cogepxalumxca B punbTpoOBOU XUAKOCTH
N B cnabdbiX XXUAKOCTAX, 0BpasyoLLMXCA NpU NPOMBIBKE M OXNaX4EHUN ra3oB.

PereHepauns ammuaka n guokcuaa yrnepoga ocyLLecTBnseTcs B AUCTUNIALMOH-
HOW KOMOHHE.

Mpw pereHepauum NPoTEKaET peakums:

2NH4Cl + Ca(OH)2 = 2NHs + 2H20 + CaCl2

O6pa3syowmnca ammmak OTrOHSKOT U3 pacTBopa BOASAHBIM NapOM N U3BECTKOBbLIM
MOJTOKOM W HanpaensaoT B oTAaeneHme abcopbumm, rae oH UCnonb3yeTcs ANns Hacbie-
HWA ounLeHHoro paccona. OCTaBLWNNCA pacTBOpP, COAEPXKALLMA XNOpUA KanbUms N He-
ncnonb3oBaHHeln  NaCl, HasbiBaEMbIN AUCTUINNEPHOM XNOKOCTLHO, HANpaBnsaloT B LWNa-
MoHakonuTene «benoe mope», yactb - Ha NPON3BOACTBO XIOPUCTOrO KanbLms 1 B LIEX
N3BECTKOBLIX NEYEN Ha ralleHne N3BecTu.

KanbumHaums bukapboHaTta HaTpus OCyLLECTBNSIETCS B COAOBbLIX MeYax 1 napo-
BbIX KanbLMHaTopax.

MonyyeHne coabl NyTeM pasnoxeHns BukapboHaTa HaTpusa NPONCXOAUT MO peak-
Ln:

2NaHCOs3 = Na2COs + CO2 + H20

Mpu npokanueanm NaHCO3 nony4aetca kapboHaTt HaTpua (coja KanbLUMHNUPO-
BaHHas) n CO2.

"a3 nocne kanbunHaumMm HanpaeBnseTca Ha kapboHn3auumio, a coaa KanbLMHUPO-
BaHHas mapku b HanpaBnseTca B cunoca Lexa ®acoBku 1 OTIPy3KkUM, OTKyAa OTrpyKaeTcs
noTpebuTento, a Tak e B LIEX TSKENMOW CoAbl AN MONYYEHNS COAbl KanbLMHNPOBaAHHOM
Mapku A.

Bnok-cxema TeXHONOrMYeCcKoro npoLecca NPoOM3BoACTBa COAbI NpeACTaBneHa Ha

pUCyHke 7.1.
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PucyHok 7.1 - Briok-cxema TeXHOM0rMY4ecKoro rnpolecca npovussBoAcTBa cofbl
7.2.2 NMpon3BoACTBO COAbI KaNbUNHUPOBAHHOW Mapku A

Mpouecc NponM3BoACTBA TAXENON coabl (KanbUMHUPOBAHHOM coAbl Mapku A) ocy-
LecTsnaeTcs MOHOrMApPaTHbLIM CNOCO6OM.

CyWwHOCTb MOHOIMAPATHOrO cnoco6a nonyvyeHus TSHKENOW cogbl COCTOUT B yBaX-
HeHun (rngpataymn) ropsvein KanbUMHUPOBAHHOW COoAbl C O4HOBPEMEHHbLIM NepeMeLlun-
BaHUEM.

Mmpgpataums - 9To0 npouecc NpucoeanHeHns MoeKysl Bogbl K MOieKkynam, atomam
NN MOHaM pacTBOPEHHOrO BellecTBa. Mpy 3TOM NpoucxoauT pacTBoOpeHune NErkon coapl
C nocsiegywwmum obpaszoBaHneM U pOCTOM KpUcTanaos MoHorngparta cogbl (MIC).

Na2CO3 + H20 = Na2CO3*H20 + Q

dTa peakuma npoTekaeT CO 3Ha4YUTeNbHbIM BbligeneHnem Tenna. focne rugparta-
UMM B KpUcTasmsatope MOHOrnapart MMeeT XxapakTepHblil BOASAHUCTOCEPbI LBeT.

Mpn nocnepywuwem 06€3BOXUBAHUM - yAa/lEHUN KPUCTaN/IM3aluMoOHHON BOAbl U3
Kpuctannuueckoro moHorugpata Na2CO3*H20 nonyyaetca 6€3BOAHbIA KapboHaT
HaTpuA B BUAE KPYMHbIX KPUCTaN0B:

Na2CO3*H20 + Q = Na2CO3 + H20 |
B pe3y/nibTaTte obpa3syeTcsa cofa TOro Xe XMMUYEeCcKOoro coctaBa, Ho yXxe C Apyrumun dusun-
4eCKMMWN CBOKCTBAMW - C KPYMHbIMW YacTuuaMu, HacbIMHOMW MNJIOTHOCTbHIO B npejenax
(0,9-1,0) r/cm3, Ha3BaHMe KOTOPOK TsHXxXENaa coga.
KauecTBO TSXENOW cofbl 3aBUCUT OT KayecTBa nosiyvyaeMblX KpUCTa/I0B MOHOTMA-

para.
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Brok-cxema TexHOMOrM4eckoro mpoLecca Npov3BOACTBa COAbl Mapku A npea-

CcTaBrieHa Ha pUCyHke 7.2.
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PuUCyHOK 7.2 — Brok-cxema TEXHOOrm4eCcKoro npouecca NpoM3BoOACTBa CoAbl KarnbLUUHK-

pPOBaHHOWN Mapkn A
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7.2.3 NMpoun3BoacTBO HaTpUA ABYYrNeKUcnoro (OUnieHHoro

OukapboHaTa HaTpuA)

Mpon3soacTBoO oumLeHHOro BukapboHaTa HaTpusa (HaTpui 4BYYrNEKUCIIOro)
COCTOUT U3 CrEeAYOLMX CTaaun:

-y3en Nony4YeHna CoaoBOro pacrteopa:

- «Cyxou cnocob» - nyTeM pacTBOPEHUS KanbLUMHUPOBAHHOW COAbI B MaTou-
HOW >XMAKOCTU, MOCTYNaroLEN NOCne CrycTutenen (4ekaHTepoB) N LeHTpudyr oTaene-
HWSA ounLLEeHHOro BukapboHaTa HaTpus;

- «Mokpbi cnocoby» (aekapbonHmsauns) - NyTEM PasfnoXeHUss TEXHNYECKOro
BnaxxHoro GukapboHara HaTpmsa napom, NpornyckaemMbIM Yepes cycneHaunto brukapboHaTa
HaTpus, koTopasa obpasyeTcs NyTeM CMeLLeHns TexHuYeckoro BukapboHarta HaTpusa n
MaToYHOW KNAKOCTW.

-CTaHuna unbTpaumm CO40BOro pacTeopa — ynyylleHne kayectsa ANn4 Bbinycka-
emoro BukapboHarta HaTpus, O4MCTKka COAOBOro pacteopa OT HepaCTBOPUMbIX B BOAE
BELLECTB,;

- cTaHuusa kapboHnsaumm (kapboHn3aumsa cogoBoro pacreopa ¢ obpasoBaHMEM
BukapboHaTa HaTpus);

-CTaHUMA gekaHtaumm (crywjeHume cycnensnmn bukapboHata HaTpus 1 CnMB OCBET-
NEHHOW XMOKOCTU C BEPXHEW YaCTM AeKaHTepa);

-CTaHUnA LeHTpUdyrmpoBaHna (otaeneHne ocagka OukapboHaTta HaTpus oT Ma-
TOYHOW XNAKOCTN);

-CTaHLMA CYLLKK (CyLuKa BnaxHoro bukapboHaTa HaTpmsa NPOUCXOAMUT BO B3BELLEH-
HOM COCTOSHMM MOTOKOM rOpAYEro BO3ayxa, a Tak e B NCeBLOOKMWKEHHOM Croe);

- oTAeneHne acoBKM 1 YNakoBKM rOTOBOMO NPOAYKTA B MESIKYHO U KPYMHYHO Tapy.

Cnocob nonyyeHna HaTpua ABYYrnekucnoro — kapboHusaumsa cogoBoro pac-
TBOpa.

OcHoBHas peakuma npouecca:

Na2COs3 + CO2 + H2O & 2NaHCOs3 + 4,6 kkan/monb

Peakuyna ata obpatmuma 1 NpoTekaeT C BblAENEHMEM TEMNNA; CKOPOCTb TEYEHNS ee

3aBUCUT OT KOHLUeHTpauum cogosoro pacteopa Na2COs, TemnepaTypbl 1 napuymnansHoOro

pasneHnsa COo.
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7.2.4 NMpoun3BoacTBO MUHEPANbLHOINO NPOAYKTa COA0BOro Npou3BoacTBa

MwuHepanbHbIM NPOAYKT COAOBOro NPOM3BOACTBA NpeacraBnsaeT cobom Kyckoob-
pasHbIN HEFOPHYNMW MaTepuan ceporo ugeTa, npnobpeTtaromn co BPEMEHEM MOL, AEN-
CTBMEM aTMOCKDEPHBIX SABMEHNA BUA PbIXIOrO Marepuana 0gHOPOAHOrO CEpOoro LBeTa.

Ero npovsBoACTBO HanaxeHOo M3 LUCTUINEPHOM XMOKOCTUM COLOBOrO MPOU3-

BO/CTB.
7.2.4.1 OCHOBHbIe TeXHONoruyeckKkue 3tanbl

CayweHue ducmurnnepHou xudkocmu

NcxogHasa guctmnnepHas XmakoCcTb NOCTyNaeT C NNoLwWankm cogoBoro NnpomsBoa-
cTBa ¢ Temnepatypoun He 6onee 90 OC B cryctuTens, rae NpoONCXOA4UT OCaXAEHNe U Cry-
LeHne Teepaon dasbl. [Insa 4ocTmkeHns Tpebyemon CTENEHN CryLeHns AUCTUNNEPHON
XWAKOCTU NpeayCMOTPEHO NpuMeHeHne pnokynaHta. Cucrema npuroToBneHUs 1 4o3n-
poBaHna ONOKyNsaHTa ynpaBnsaeTcs NOCPeACTBOM NPOMNOPLMOHANBHOIO perynmpoBaHna
Yepes pacxogomepsl n obecneynBaeT nogadvy pacteopa OnoKynsaHTa, NpoLeaLlero cra-
ano pasbasnennsd, B TpybonpoBog nepen cryctutenem. PyHkUma cryctutena obycnas-
nMBaeT NEPMAaHEHTHLIM NEPENMB, KOTOPbIN cobupaeTca B COOpPHUK, Kyaa nogBoasaTcs
dbuneTpar, obpasyrowmncs B npouecce hunstpaummn, nnm otpaboTaHHbIN pacTBop Co-
NSHOW KUCNOTbI NOCHe XMMWYECKOW NPOMbIBKM (OUNbTPOBarnbHbIX candeTok, a Takke
CTOMYHbIE BOAbI M3 COOpHMKA. I3 eMKOCTU XXNAKOCTb Hacocamu nepekadmBaeTcs B LWna-
MoHakonutens "benoe mope' no ABym TpybonpoBogamM- OCHOBHOMY 1 pe3epBHOMY. Cry-
LLIEHHbIN LLMam NepeKaYMBaETCa U3 CryCTuTens B COOPHYH eMKOCTb 000pYyAOBaHHY Me-
Lwankon. 13 eMKoCTM CryleHHbIV U YCpeaHEHHbI wnam vepes cbopHbin Tpybonposog,
HanpaeBngaeTca Ha puneTp-npecca 4NA ocyLecTBneHns 0be3BoXnBaHMs NocpeacTBoM
npouecca punbTpaunn.

Qunbmpayusi ceywjeHHou cycneH3uu

PunbTpaumsa CryléHHOro wnama gUCTUNNEPHON XXUAKOCTU, NPOMbIBKA U OCYLLKa
obpasyloLero ocagka nponsBogmTCa Nog n3bbITOUHBIM AaABNEHNEM Ha Tpex MeMbpaH-
HbIX UnbTP-Npeccax komnanmn. MNpouecc puneTpoBaHNa BKNKOYaET B cebs cnepyrowme
cTagun:

— nojaya CycneHsum B punbTp-npecc;
—  uneTpaums;

— npeaBapuUTEnbHOE NPeCcCoBaHNE;
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— OTXKMM OcCafka B kamepax hunbTp-npecca membpaHamu;
— BbIrpy3ka oThUNLTPOBAHHOIO ocagka (Keka).

OTduneTPOBaHHBIN U OTXKAaTLIN 0CaA0K BbiNagaeT n3 puneTp-npecca Bbirpyxa-
eTCs Ha KOHBeWep, nonagas npeaBapuTensHO Ha paspesaroLlee YCTPOUCTBO, NpeacTas-
naowee cobon MeTanIMYecKkyro peLleTky ¢ BO3MOXHOCTbIO PErynmMpoBaHUs BHYTPEH-
Hero pasmepa avenkn. Kek nocne pasrpyskm punstp-npecca (MMHepanbHbIA NPOAYKT CO-
L OBOro Npoun3BOACTBA), NEHTOYHBIM KOHBENEPOM 3arpyaeTca HenocpeCTBEHHO B aB-
TOTPaHCNOPT Yepes

PezeHepayusi hunbmpoearnbHbix canghemok

Mpwn akcnnyataumm punbTP-NpeccoB, no Mepe 3abmBaHnsa PunbTPoBanbHbIX carn-
dheTok NpeayCMOTpEHa cMCTEMa NPOMbIBKM OUNBTPOBANbHON TKaHW nogorpeton obo-
poTHOM Bogow. 1o mepe 3abuBaHns punbTpoBanbHbIX candeTok, a Takke obpaszoBaHms
CONEOTNOXEHNN Ha DUNBTPYIOWMX NAnTax Npoms3BoaUTCA UX NpoMbiBka 3-5% pacTeo-
POM COMSIHOW KUCNOTbI.

Mpom3BoACTBO MUHEPArNbHOIo NPOAYKTa COA0BOro NpoOM3BOACTBa NO3BONAET pe-
LWNTb BONPOC NepepaboTkn ANCTUNNEPHON XKUAKOCTM NPON3BOACTBA KanbLMHUPOBaAHHON
cofbl. B Hakonutenn muHepanu3oBaHHbIX CTOYHbIX BOA MOCTYMNAET TONbKO >XMAKas
YacTb. TBephada YacTtb (MMHeEpanbHbIA MPOAYKT COLOBOro NPON3BOACTBA), MCNONb3YeTCA
B KayecTBe matepvana anga pekynstunsayumm nonmroHos TEO, nonmMroHoB NpoMblILLneH-

HbIX OTXOAO0B, KAPLEPOB M BLIEMOK Pa3NIMYHOIO Ha3HAYEHNS U MPOUCXOXKAEHMS.
7.2.5 Conb noBapeHHas BbiBapoO4YHas TeXHU4Yeckas 6e3 npobaBok

YnapeHHas cycneHansa xnopuctoro kansuna (CaC12) ¢ cogepxaHmem B HEW Kpu-
ctannos conu xnopuctoro Hatpma (NaCl) B npegenax (8-35) % nogaétca B poTop LEeH-
Tpndyrm n pacnpenenaeTcsa no NOBEPXHOCTM PUNbLTPOBarbHOro NOOTHA.

Beirpyska ocagka conun xnopuctoro Hatpusa (NaCl) ocywiectBnaeTca ¢ NOMOLLbHO
cpesaroLlero Hoxa W OTAYBKM OCTaTOYHOro Crnos ocagka cxatbiM Bo3gyxom. Ocapok
conn NaCl cpesaeTcs HOKOM MexaHn3ma cpesa, Yepes TeuKy BbIBOAUTCS Ha TpaHcnop-
TEPHYIO NEHTY KOHBEWEpPa 1 HanpaenseTca B OyHKep AnNS 3aTapuBaHg B pasoBble KOH-

TENHEPBI.
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7.2.6 NMpoun3BoaCcTBO rpaHysIMPOBaAHHOrO XJIOPUCTOro Kanbuus

XINOPUCTBIN KanbLUMA TEXHUYECKNN MPUMEHSETCA B XMMUYECKON, NNECHOW N Aepe-
BoobpabartbiBatoen, HEPTAHON, HepTenepepadaTbiBaroLLEN N HEPTEXMMNYECKON NPO-
MbILLITEHHOCTN, B XONOAUIIBHON TEXHMKE, B CTPOUTENBCTBE U M3rOTOBIEHNN CTPOUTENb-
HbIX MaTepuarnoB, Npu CTPOUTENBLCTBE W 3KCMnyaTaunum aBTOMOBOUIIbHBIX AOPOr U ANS

APpYrnx Lenen.
7.2.6.1 OcHOBHbIe TeXHonornyeckue atanbl

NcxoaHbIn pacTBop XNOPUCTOro KansLums nogaérca ¢ yu4actka no BblpaboTke Xna-
KOro XIOPUCTOKIo Kanbunsa B EMKOCTb. B TennoobMeHHWKke pacTBop NoaorpeBaeTcs na-
pom o Temnepartypbl 85-105°C v nogaeTtca B CyLIUMKY-rpaHynAaTop Yepes3 pachbiim-
TenbHy PopcyHKy. Cyllka n rpaHynmpoBaHnUe NCXOL4HOro pacTBopa XMOPUCTOro Karb-
LMSA OCYLLECTBNAETCH Ha rpaHynax B POHTaHMPYIOLWLEM Crioe 3a CYET Tenna TOMOYHbIX
rasoB. TONo4YHbIE rasbl 0OPasyTCA NPY CKUraHUM NPUPOAHOro rasa n pasbasneHum npo-
LYKTOB ropeHnsa Bo34yxOM B TennoreHepartope. Bosgyx Ha ropeHne n Ha pasbasneHve
noaaéTcsa B TENnoreHepaTop BEHTUNATOPOM. TOMOYHbIE rasbl MOCTYNaroT B CYLUMIKY-Tpa-
HYNATOP Yepes LeHTpanbHbI BBOA C TemnepaTtypor 600-850°C v gaenenHvem 4,0-5,5
klMa. Jns co3ganns KMNawero Crnos Ha pacnpegenurensHyo pelléTky B nepmnog nycka
CYLUUIKM-TPaHynaTopa NogaeTca peTyp yYepes ByHKep, a nog peLleTky oT BeEHTUnaTopa
nopaérca Bo3ayx ¢ Temneparypon He meHee 20°C 1 nasnenvem 4,0-6,0 klMa. B xonoa-
HbIA MepP1oA roga Bo3ayx NnoAorpesaeTcs B kanopudepe ao Temnepatypbl 20-40°C ny-
TEM nojaym HacbIWeHHOro napa B kanopudep. Cyluka — rpaHynsauma XnopucToro Kanb-
LA OCYLLECTBNAETCA 3@ CYET MHOrOKPaTHOW PELMPKYNSALMMA YacTul, U3 KMNSLWEro Cnos
B (POHTaHupyrowmmn 1 obpatHo. OBpasyromecs rpaHynsl oceaaroT Ha PEeLUETKy W
BbIBOAATCS U3 CyLUNIKN-rpaHynaropa. lNony4eHHble rpaHy bl XNOPUCTOro KanbLUusa 13 cy-
LWNNKU-TpaHynaTopa NocTynaroT Ha SneBaTop 1 Aarnee Ha rpoxoT, rae paccemBaroTCcs Ha
Tpy dpakummn: KpynHasa - pasmepom bonee 7 MM, ToBapHasa oT 1 oo 7 MM, Menkasa —
mMeHee 1 mm. KpynHasa dpakumsa nocne rpoxota NOCTynaeT Ha MOSOTKOBYHO APOOUIKY,
roe naMenb4yaeTcs M No Teuke BO3BpallaeTca Yepes anesaTop Ha rpoxoT. lNpoweaune
CYXYI0 OYMCTKY, AbIMOBbIE ra3bl COEAMHSAIOTCH C 3anbIfeHHbIM acnMpaumMoHHbIM BO3AY-
XOM M NOCTyNaroT B ra3oxos Tpyobbl BeHTypn Ha MOKpYo 04MCTKY. OYULLEHHBIN ra3oBbiv

MOTOK AbIMOCOCOM BbliOpachkiBaeTcs B aTMOchepy.
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7.2.7 NMpounsBoacTBO GenbiX CaX MU XNOKOro cTekna

Caxa Benaga ncnonb3yeTcs B Ka4ecTBe YCUNMBAIOLEro HanonmHNTENA CUHTETUYECKNX K
NONMMEPHbIX MaTepmarnoB B LUMHHOW, PE3NHOTEXHUYECKON, XMMUYECKON, NIEKON U ApY-
rMX oTpacnax NpoMmbIWneHHOCTU. MoxeT ObITb MCNONb30BaHa B kavecTBe agcopbeHTa.
AO "bawknpckas cogoBasd KOMNaHWs" BbiNycKaeT HEeCKONbKO Mapok 6enon caxun: bC-
100, bC-120, Pocun-175, BC-50, Y-333. OgHum 13 aTanoB npou3eoacTtea benbix cax
SABMAAETCA NPUroTOBMIEHME XMAKOrO CTekna NMOTHOCTLIO B npegenax (1,25-1,43) rlem3.
YKnakoe cTekno Takke aBnseTcs noTpedbuTensCkum NPOAYKTOM U NPUMEHSAETCA B CTPO-

UTENbLCTBE.
7.2.7.1 OCHOBHbIe TeXHONoruyeckKkue atanbl

lMpuzomoeneHue xudko20 cmeksa

YKnpkoe cTekno nonyyaroT pacTBOPEHMEM CUNUKATa HaTpUA B BOAE B aBTOKaBax
npu gaeneHnn He 6onee 0,6 MlMa (6,0 krc/cm2) n Temnepartype B npegenax (150-160)
0C. Cunukat HaTpua rperdepHbIM KpaHoM 3arpykaetca B OyHKep 1 OTKyAa 3acbinaeTcs
B Apobunky Pa3gpobneHHbIn CUnmkaTt HaTpmst KOHBEMEPaMK W 3NEBATOPOM NOJAETCS B
3arpy3o4Hbi OyHKep aBTOKIaBa C aBTOMaTU3NPOBAHHOM KPbILLKOW C 3NEKTPONPUBOLOM.
[Ana passapunBaHMsa cunmkarta HaTpus B aBTOKMNaB NOAAEeTCA TEXHNYECKasa BOAa U HaCbI-
weHHeI nap nocne POY. Mo ncteyeHnn 4-8 yacos, Npouecc passapmBaHus cunmkara
HaTpua 3aBepluaeTca. [laBneHne B aBTOKNaBe cTpaenmeaeTcs B atmocdepy ao 1,8-2,0
Krc/CM2 1 nocne Yero nosyuYeHHOe XXUAKOe CTEKIO NepefaBnmBacTca B MeLuarnky-pasba-
BUTENb NPEeABapUTENBHO 3aMNONHEHHY TEXHUYECKOW BOAOM ANA WUCKMHOYEHUSA BCKMNa-
HMA. 2Kngkoe CTEKIO B KAYECTBE CUNMKATHOrO KNesa NnoTHOCTbo 1,25-1,43 r/cm3, n3 me-
wanku-pasbaButens Nos.7 3aakaunmBaeTCA B aBTOLMCTEPHY ANS OTNpaBKu NoTpedutenam.

YKngkoe cTekno ang TeXHONOrMM, Nocne onpeseneHHON KOPPEKLMM N0 NNOTHOCTY,
HacocoM nepekadmnBaeTca B OypepHyro eMKOCTb, OTKyAa Noaa&Tca Ha pamHbIn PUnbTp-
npecc, rae NpoucxoanT ero huneTpauma OT B3BELLEHHbIX YacTuy (lwnama). Linam nocne
durnbTPaLNM XKMLKOrO CTEeKNa NEPUOAMNYECKN BbIrPYKaeTCH B OQHOCKaTHOE KOpbITO, a OT-
PUNETPOBAHHOE XKUAKOE CTEKNO CaMOTEKOM CNMBAETCA B EMKOCTb, OTKyAa HAaCOCOM No-
naétcsa B pasbasutenb Ha BTopoe pasbasneHne. Kngkoe crtekno pasbasneHHOe B pas-
Baeutene o nnotHocTn B npegenax (1,058-1,117) r/cm3 cnmBaeTcsa B EMKOCTb W HACo-
COM nogaétcsa B kapboHM3aTop U B EMKOCTb AN1S NPUroTOBMEHNSA ""3aTpaBki'.

llpuezomoeneHue "3ampaeku”
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[[OTOBbLIN PaCTBOP XMAKOrO CTeKkNa Co CTaHUMM NPUroTOBIEHNSA XNAKOro CTekna
N3 EMKOCTUN LLEeHTPOOEXHBIM HACOCOM NoJaéTcs B éMKOCTb-MeLanky. U3 émkoctmn-xpa-
HUNUwa 4poBHO 1 NPV NOCTOSHHOM NEPEMELLMBaHNN NOAAETCH KOHLEHTPUPOBaHHAS Co-
nsaHasa Kncnota ¢ pacxogom He bonee 4 m3/4 . [Nony4YeHHasa CONAHOKNCNOTHANA CyCrneH3ns
- «3aTpaBka» LeHTpobexHbIMM Hacocamu nogaércs B kapboHmasaTop. lNpumeHeHne «3a-
TpaBKkny» MO3BOMAET YBENMNYATE HACLINHYHO NIIOTHOCTL FOTOBOIO NPOAYKTA.

Kap6oHu3ayusi pacmeopa xudko20 cmekna

KapboHunsauna pacteopa XMAKOro CTekna npoTekaeT B B kapboHM3aTopax rasaom
N3BECTKOBO-0OXUraTensHbIX NeYen cogoBoro NpomsBoacTea npu temneparype 70-850C.
Ma3 (CO2) npepBapuTenbHO OYMLL@ETCS OT Mbif B NPOMbIBHOW KONTOHHE, KOTOpas opo-
LwiaeTtca TexHnyeckon sogon. OBwmn pacxos yrinekmcnoro rasa cocraBnget He 6onee
3000 m3/4. Ans nopgaepxaHnsa 3agaHHOW TemnepaTypbl B kapboHu3aTope peaycMoT-
PEHO aBTOMAaTUYECKOE perynmpoBaHne nogadn napa s pybawky, gasneHmem B 4,0-6,0
krc/cm2. OBpasyrowmncsa nNpm STOM KOHAEHCAT OTBOAUTCA B EMKOCTb-COOPHMK NMo3. Ang
nogorpesa BoAbl, No4aBaeMon Ha NPOMbIBKY Keka Ha puneTp-npeccax. [locne okoHya-
HWA npouecca kapboHnsaumn, No 4OCTUXKEHUN Nokasatens pH cycneHsnm B npegenax
(9,8-10,2) cycneHsna guokcuaa KpemMHus, HaCoCoM nepekadmBaeTcs B COOPHUK.
TexHonornyeckasa cxema npomssogcrtea caxm bC-100 xnopkanbumeBbiM Cnocobom, oT-
nnM4yaeTcsa TeM, YTO pacTBOp XKMAKOro crekna obpabdarbiBaeTca ANCTUNNEPHON XNAKO-
cTbio (3 - 5 %) 1 pasnoXeHUn NONy4EHHOW CyCNEH3NN cunukaTa KanbLms KOHLEHTPUPO-
BaHHOM consaHon kucnoTton Ao pH 4,0-6,0. C aToM Lenbio B TEXHOMOMN NpeaycMoTpeHa
€MKOCTb ANA NpuemMa un Harpesa AUCTUINEPHON XMAKOCTU A0 Temnepartypbl 50-70°C.
PasbaBneHne AUCTUNNEPHON XWAKOCTU MPOU3BOANTCA HEMOCPEACTBEHHO Ha Bcace
Hacoca nepekavymBaroLLEero XXMAKOCTb B PeakTop OCaXAeHUs cunukaTa kanbums. Mony-
YeHHas CyCrneH3ns cunukarta KkanbLma NoCTynaeT B peakTop pasnoXeHns, Kyaa ogHoBpe-
MEHHO NO4aéTCA KOHLEHTPUPOBaHHasA ConsaHasa kucnota. B peakTope npoucxoanT xmmu-
YEeCKNIN NPOLECC Pa3nOXeHMs CyCNeH3nm cunmkaTa Kanbumsa ¢ obpasoBaHMeEM CyCrneH3nm
ANOKCUAA KpEMHUS.

Helimpanu3sayusi cyneHauu Quokcuda KpeMHuUs

CycneH3ana gnokemga kpemHus ¢ nokasarenem pH B npegenax (9,8-10,2) ns cbop-
HWKa NepeKaYMBaETCA B peakTop Ha HenTpanusauunio, obpasoBaBLLENCS B NpoLecce Kap-
OOoHM3aUMKM coabl, KOHLEHTPUPOBAHHOW COMNSIHOM Kncnoton. lNpouecc HevTpanusaumm
CYCMNEeH3MM NPOUCXOAUT MPU NOCTOAHHOM NepemMeLumBaHnm 40 aocTmkeHns pH (2,5-7,6)
B 3aBMCUMMOCTUM OT Nony4YaemMon Mapkm Benon caxun. HemtpanusoBaHHas CycrneH3ms u3
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peakTopa HanpaBnseTCa B HAaKONUTENM K Janee nojaeTca Ha CTaHumMio dunbTpayumn m
penynbnaguu.

dunbmpayus u penynbnayusi cycneH3uu Ouokcuda KpeMHus

PunbTpaumsa CycneHsmm guokenaa KpeMHNA, NPoMbIBKa U NpocyLLKa obpasyroLLe-
rocs ocagka npovsBoauTCs nog M3bbITOYHBIM AaBreHneM Ha memMOpaHHbIX PUnbTP-
npeccax ¢ rmgponpmsogom tuna YM 150/40-1200M. HenTtpanmsoBaHHasa CycneHsms 13
EMKOCTWN NEPUOANYECKN LeHTPOBEXHBIM Hacocom gasnerHnem 3,0-6,0 krc/cm2 nogaércsa
Ha PUNLTP-NPECCHI, rAe NPOUCXOUT €€ hunbTpauma, NPOoMbIBKa 1 NPOCYyLLUKa ocagka. B
NepByo CTaano PUNbTPOBAHNA CYCMNEH3NN BXOAUT 3anOfIHEHME Kamep puneTp-npecca,
BO BTOPYHO - CTagus punbTpoBaHUA Npu AOCTUXKEHUW AaBMeEHUS B Kamepax ounbTp-
npecca B npegenax 0,6-8,2 krc/cM2 1 nocnegHaAs ctagmsa — BoIrpy3ka Keka.

B npouecce dpunsTpaumm nog AaBneHneM B MEXNNTHOM NPOCTPaHCTBE TBEPAbIE
YacTmubl 06pasytoT nenéwky (Kek), a xumakasa dasa (MaTouHUK) Mo KOMMEKTOpPY cnuea-
eTca B €MKOCTb C MOCNEAYIOWEN OTKaYKOM B LUnamoHakonuTene "benoe mope". Mpo-
MbIBKa Keka Npoun3BOAMUTCA Npu NogkaTtbix MembpaHax. Ha npombIBKy Keka nogaércs no-
aorpeTtas TexHndeckaa soga gasneHuem 6,0-8,0 krc/cm2. Tlocne OKOHYaHWs NPOMbIBKK
HauMHaeTcs NpeccoBaHne keka membpaHamn. nga npeccoaHnsa nog MemobpaHbsl noga-
ETCcA CKaTbll BO3AYyxX OT komnpeccopa dunetp-npecca UM ¢ pacxogom He Gonee 14
M3/4. Mocne npeccoBaHNA NPOU3BOANTCA NPOoAYBKa ApeHaxa BO34YXOM, NPOCYLLKa Keka
N NpoAyBKa LieHTparnbHOro KaHana ot OCTaTKOB BOAbI U CYyCNEH3UN.

[MpOMBITBIN OT XNOPUAOB M NPOCYLLUEHHBIA KEK BENOW CaxKM NPU PacKpbITUN Nake-
TOB PUNbTP-NPECCOB nagaeT, pasmenbyaetca o6 pewétky npuémHoro ByHkepa nop,
PUNLTP-NPEcCcoM 1 NO TEYKe BbIrpy>KaeTca B penynbnartopbl. [Ansa penynsnnpoBaHus
ocajka amokcuaa KpeMHUA B penynbnaTtopbl NOAAETCH Nyrbna MOKPOW OYUCTKM UMK NO-
Aorpertas TexHudeckasa soga. [na yckopeHus npouecca penynsnmpoBaHnsa ocagka ycra-
HOBINEHbI LeHTPOBEXHbIE HAaCOChl, KOTOPbIE LMPKYMPYIOT CYCNEH3UIO U3 penynbnaTtopos
yYepes3 nNpuémHbin ByHkep unbTp-NpeccoB. PenynenmpoBaHHas CycneH3ns oTkaunBa-
eTCH M3 penynbnartopoB B éMKOCTb-MeLLarnky, OTkyaa nepekaymBaeTca Ha BubpocuTo,
roe NPoOUCXOAUT OTAENEHME CycneH3un oT npumecen. CycneHans, npoweaLlas CKBO3b
CETKW, CaMOTEKOM cobmpaeTca B EMKOCTb, a MPUMECU He NpOoLLeLLIne Yepes CeTKM, No-
CTynarT Ha TPOMMENb, rae eLwé pas NpoucxXoauT pasgeneHme: NpumMecn — B EMKOCTb C
MeLLanKkown, CycneHauns — B Apyryto éMKocTb. [poMbITas oT XnopuaoB 1 penynsnMpoBaH-
Haa CyCcrneH3ns AUOKCUMAA KPEMHUS aanee nogaértca Ha CyLUKY.

Cyuwka, 2a3ooqucmka, ynakoeKa
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Ma3 npupogHein n3 NP1, ¢ gaesnerHnem 0,3-0,4 krc/cm2, ¢ pacxogom 600-800m3/4
NOCTynaeT B ropernky Tonku. NMpupoaHbIv ras CKuraeTcs B TOMKE NP Nogadye BEHTUNATO-
poM BO3ayxa Ha ropenHune ¢ gaeneHmem 1,8-3,0 klMa. TonouHble rasel paszdaenaroTca
BO3[yXOM, MOCIEe Yero NojaroTCa Yepes rasoxos B CyLMNbHY Kamepy. Temnepartypa
TOMOYHbIX ra3oB Ha BXoAe B CyLunbHyro kamepy 450-550°C , Ha Bbixoge - 125-1750C.
CycneHana 6enon caxm nogaérca ¢ pacxogom 5,5-7,0 m3/4  Ha BpawaroWmMnca GUCK
pacnbINNTENbHOrO MEXaHNU3Ma, FT4e KOHTaKTUPYS C TENNOHOCUTENEM, NOCTYNaroLWmMM No
rasoxofy W3 TOMKW, BbICLIXAET M JOCTUraeT KOHYCHOM 4acCTu CyLUUIKW. BbICyLLeHHbI
NPOAYKT U3 CYLLUUIKA Yepes LUMH30BOW NuTaTesb, BO3AYXOM OT BEHTUNATOpPA NepeHo-
CUTCA MO CUCTEME MHEBMOTPAHCNOPTa B LMKNOHbI, T4e OTAENUBLUMCE OT TPaHCNopTUpY-
roLLero Bo3gyxa, NpOAYKT nonagaeT B TEYKY MarHUTHOW KONOHKW. MarHuTHas KOnoHka,
ounLaEeT NOToK 6enom caxn OT MarHUTHbIX BKIFOYEHUIA U NpeacTaBnsaeT cobon anekTpo-
marHuT. [lanee Genas caxka noctynaeT B NPUEMHBLIVN ByHKep CTaHLMM YNakoBKW rOTOBOMO
npoaykta. OTXoaswme TONOYHbIE rasbl, 3anbiéHHble Benon caxen, HanpaBnatTCH Ha
NepBYO CTYNEeHb CUCTEMbI CyXOW ra3ooumcTkm B HaTtaperHbie LnknoHel Ocesluas 6enas
caxa M3 HM3a KOHyCa LMKINOHOB BbIrPY)KaeTcsa yepes LW030Bble NuTateny B NHEBMOT-
PaHCnopT, rae CoOeANHAETCA C OCHOBHbBIM NOTOKOM B6enon caxu na cymnnkm OkoHvarenb-
Haa O4YMCTKa TOMOYHbIX Fa3oB OT Mbinv Benon caxxm NPoOn3BOAUTCA Ha MOKPOW raso-
O4YNCTKE B CKOpOCTHOM npombiBatene tuna CUOT c Tpybon BeHTypu. [ns mokpow
OYNCTKM rasa oT Mbinm Benon caxm NCnonb3yeTcs TexHn4Yeckasa Boga pacxogom 8-12
M3/4. [Ana yBennyeHns NNOTHOCTU OPOLLEHNA W yTUNN3auumM Tenna OTXO4ALLMX ra3os U3
CYLLMIKM BOAA LMPKYIMPYET B CUCTEME Yepes EMKOCTb, rae obpasyeTcs nynena n3 ynos-
NeHHbIX B NpoMbIBaTene Yactuy caxn. N3bbITouHoe KonnmyecTBO NynbMbl HANPaBnsaeTCs
B COOPHUK NynbMbl Ha CTaHUMKM ounbTpayuuy, rae ganee ncnonb3yetTca 4Nna penynena-
Lm keka. QuuLLEeHHbIE OT MbIN TOMOYHbIE rasbl NOCHIE MOKPOW OYUCTKM cOpachiBaoTCA
B aTMocdepy.

MpumeHaemoe obopynoBaHMe Ha pasHbIX CTaAUAX TEXHONOrMYECKoro npolecca

N ero XxapakTepucTmkn NpmBeLeHsl B Tabnuue 7.1.
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Tabnuya 7.1 — lNpumeHaemoe 060pyAOBaHNE Ha pa3sHbIX CTaAMSIX TEXHONOrMYECKOro npouecca

N ero xapakTepucTuku

HanveHoBanue sTtana

NpPOu3BOACTBA

Bua obopyaosaHus

Xapakrepuctukm obopynoBaHus

Abcopbuuns: AMMmn-
ayHbIn cnocob nony-

YeHn4

KonoHHa abcopbumoHHas

BepTtukanbbin annapar, cocTos-
LW1N U3 psiga annapaTtos
d=2800mm H=48000mM™m

Auctunnauma: Am-
MMaYHbIM cnocob no-

nyyeHus

OnemeHT anctnnnaummn

BepTukaneHbI annapat cocTos-
LN U3 psga annapartoB, BKIIKO-
YaroLmm LONONHUTENBHO CMe-
CUTENb C MeLlankon u ucnapu-
Tenb, d=3000/3400Mm
H=48000Mm

Kapbonusaunsa: Am-
MUaYHbIN crnocod no-

nyyeHust

KapbokonoHHa

Linnnnapuyeckmin annapat Ko-
FNIOHHOrO TUNa, COCTOALNN U3
paga YyryHHbix 6ouek (uapr).
CocTonT 13 Tpex 30H:
xonoaunbHas,
abcopbumoHHasn n
cenapaumoHHas.

HuameTp 2680/2800 mm
Beicota 28000 mm

dunbTpaums: AMMU-

adHbIn cnocob nony-

bapabaHHbIn Bakyym-

PduneTp

Mapka BbAH-180 MabapuTtHbie
pasmepsbl: AnmHa=3300 mm LLn-

PacTtBopeHmne HekoH-

ANLUMOHHON CoAbl

YyeHns puHa=4400 mm Beicota=3000
MM bapaban: Quametp 1800 mm
Wunpwnna 1000 mm. MNnowazb
dbuneTpaumn 5,6 M2

CopopacTtBopeHue: LIHek-pacTBOpUTEND "Opm3oHTanbHbIM annapar ¢ ne-

peMeLUMBaoLLMM YCTPOUCTBOM
nonacTHoro Tuna.

MabapuTHble pa3mepbl:
4150x1000x1000 mm
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HanmeHoBaHue sTtana

Bug obopyaosaHus

Xapakrepuctukm obopynoBaHuns

Ounctka paccona

MpousBoACTBa

PacconoouuncTtka: Peaktop BepTtukanbHbIn LnnHapuye-

Ounctka paccona CKMI annapar C annmnTmye-
CKUMW U NMPUBaPHBIMN SHULLEM W
Kpblwkon, BmectnmocTts 123 m®
MabapuTHble pasmepsbl: ©=4600
MM H=9800 MM Ppas.=Hanme
Tpab.= 17 °C

Pacconoouuncrka: OTtcTtonHuk Joppa BepTukaneHbI annapart ¢ rpeb-

koBon bepmon. BmectTnmocTs
2000m3. MabapuTHble pasmepbi:
d=18000 mm H=ueHTpansHon
yacTtn 6740 mm H=KoHW4eCckomn

yactn 1680 MM Ppas.=Hanue

O6xuUr nssecTHaka

MN3BecTKoBbIE NEeYn

BepTtukanbHbin annapart gnsa ob-
Xura n3BecTHsKa.
Beicota 18 m

OuameTtp -4,5m

Mpouecc nony4eHns
kapboHaTta HaTpus
nyTem TEPMMUYECKOro
pasnoxeHuns bukap-
BoHara HaTpus B CO-
AOBbIX Nevyax n napo-

BbIX KanbLHaTopax.

CopoBas neyb

D=2800 mm; L=27 Mm; n=4
06/mMuH. Q=12 T/4ac no Bukap-

BoHaty HaTpus

MapoBown kanbumHaTOpP

D=2600 mm; L=26 m; Q=24

T/yac no bukapboHaTty HaTpus

Mpon3BoacTBO Coabl KanbLMHUPOBAHHOW Mapkm A

Mpouecc nonyyeHns
MOHormapara 13 ner-
KOW coabl N KOHAEH-

caTta (cogoBoro pac-

TBOpA)

Kpuctannmsatop
napoBbIX KanbLHaTOpoOB

Ouametp D =2,8 ™

OnnHa L1 = 4,25 m

OnuHa L2-3=6,3 m

YacToTa BpaiyeHma n.= 945
ob6/MunH

MowHocTb geuratena N = 75

kBT
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HanmeHoBaHue sTtana

npousBoaCTBa

Bug obopyaosaHus

Xapakrepuctukm obopynoBaHuns

[Mpouecc nonyyeHns
MoHormapara 13 ner-
KOW coabl N KOHAEH-

caTta (cogoBoro pac-

TBOpA)

Kpuctannusartop:
COA0BbIX NeYen:

Ouametp [ = 2800 mm
OnuHa L4-5 = 6300 mm
YacToTa BpaiyeHma n.= 960
ob6/MunH

MowHocTb geuratena N = 75

kBT

Cywka v yganeHue
KpucTannmaaunoH-
HOW BOAbI M3 KPU-

CTannmM4yeckoro Mo-

Hormapara

MapoBown kanbunHaTOpP
MK-5, MK-6, MK-11

OuameTp [ = 2600 mm
OnwvHa L = 20 000 mm

CopoBas neyb

OuameTp [y =2800 mm
Onwvna L = 27000 mm

[Mpon3BoacTBO H

aTpus 4BYYrieKkUcroro (o4YmLL

eHHbIN BrnkapboHaT HaTpuS)

Kapbonusauyus

KapborusayunoHHas Ko-

JTOHHA

Limnnrapuyeckmin Beptukans-
HbI annapaT KOMIOHHOro T1na,
COCTOSALMN M3 YYTYHHbIX BOYek-
Lapr.

MabapuTHble pasmepbl:
HuameTp 2680MMm

Beicota 28800Mm

OTtheneHve kpucran-
nos 6ukapboHata
HaTpWs OT MaToYHON

XUAKOCTU

LleHTpundyra

Mapka ®I'H-2001K-01
MpoussoagntenbHocTe 4,15 T/4
MabapuTHbie pasmepsbl C NPMBO-
JOM:

OnvHa 4240 mm

WLnpwnHa 4660 mm

Bbicota 4550 mm

Cylwka BnaxHoro
BukapboHaTa HaTpus
MOTOKOM ropsidero

BO3ayxa

BepTukaneHaga aspodoH-

TaHHaA CyLunnka

BepTtukanbHbin annapar
MpounssognTensHOCTL 6,97 T/
MabapuTHble pa3mepbl:
Beicota 22060 mm

OuameTp Hn3a 650 mm
OuameTtp Bepxa 1200 mm

Mpon3BOACTBO MUHEPANbHOMO NPOAYKTa COLOBOMO NPOM3BOACTBA

CryweHnne: Ocaxge-
Hue TBepaon dasbl
ANCTUNINEPHOM XNA-

KOCTH

Cryctutens

OuameTtp — 22 M.
[Mpon3BoagNTENBHOCTL
2000m3/u.

Mnowapb «nocrtenu»

ocaxaeHnsa — 380 m2.
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HanmeHoBaHue sTtana

npousBoaCTBa

Bug obopyaosaHus

Xapakrepuctukm obopynoBaHuns

PasgeneHwve cry-
LLIEHHOW CYCMNEH3UMN:
duneTpauma nog

JaBneHuem

MembpaHHbIN

duneTp-Npecc

[MoBepxHOCTb
duneTpaLmm— 650 m?2
O61em—8800 n.
[Mpon3BoaNTENBHOCTL
no TBEPAOMY

1200 T/CyT.

COB0pHMK cryLleHHoM

CyCMeH3nm

O6bem 100 M3

EmMkocTb-cOopHUK Ans

ocBeTneHHon K n punb-

O6bem 250 m3

PereHepauns dpunes-
TpoBarbHbIX candge-
Tok: [pombiBKa BO-

AOW 1 pacTBOPOM CO-

NAHOW KUCMOTbI

Tpata
EmkocTb BOAbI Ana npo- Obbem 25 M3
MbIBKM (OUMbTPOBaNbLHON

TKaHW

EmKocTb consHom O6vem 10 M3

KMNCNOTbI AnA

NPOMbIBKM (OUNBTPOB

Mpon3BoacTBO CONM NOBApPEHHOM BbIBAPOYHOW TexHM4Yeckon 6e3 nobaBok

duneTpauuns (pasge-
NeHne) ynapeHHou
CYCNEeH3nn Xnopu-
CTOro Kanbums
(CaCl2) ot obpaso-
BaBLLErOCHA B HEN
ocagjka XnopucToro

HaTpusa (NaCl)

LleHTpundyra

Twvn ®I'H 2001K-01
DBHyTp. =2000 mm

LpOTOpa=91 0 Mm

Mpon3BOLCTBO rpaHyIMPOBaHHOMO XITOPUCTOrO KanbLus
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HanmeHoBaHue sTtana

npousBoaCTBa

Bug obopyaosaHus

Xapakrepuctukm obopynoBaHuns

Cyxas ouncTka abl-
MOBbIX ra30B N BO3-
Ayxa: cyxas raso-

O4YnCTKa

LinknoH abpasnsocTonkum
CUH-50-2800

OAVHOYHBIN LMKNOH. [lepere-
CEeHMe YacTuy NbINn B 30HY Oca-
XOEHNA 3a CHET LIEeHTPOOEXHbIX
CUN N CUMbI TSXKECT.

D=2800 mm

Q=77545 M3y

Mokpasg ouncTka abl-
MOBbIX ra30B U BO3-
Ayxa: MoKpasi raso-

O4YnCTKa

Ckpy66ep BeHTypu

OpowaroLas xmakocTb - pac-
TBOp He meHee 12% CaClz
Tpy6a BeHtypwu, cenaparop
D=3200 mm

Q=75000 m3/y

Mpown3BoacTBO BenbIX Cax U XXUAKOro CTekna

MpurotoBneHme xua-

KOro crekna: apob-

Adpobunka wékosas

Tvn CMA-109

MpowunssoauTensHocTs Q=30

neHve M3/y
MpurotoBneHne xua- | ABToKNaes ¢ aBToMaTman- V=25m
KOro cTekna: pasea- | pOBaHHOW KPbILLKOWN H =7370 mm

pmnBaHne cnnmkKkarta-

rMbiBbbl

MpuroToBneHme xua-
KOro crekna: pasbae-

neHne

Mewanka-pasbasutenb

KNOKOro crekna

NHaeke 1203-50-0,6-CA10
V=50 m3
Mewanka TypbuHHasa n = 50

06/MUVH

MpuroToBneHme xua-
KOro ctekna: gpunb-

Tpauus

dunbTp-npecc

Twun P3M-80-1K-01
lMnowanb NoBEPXHOCTU PUIb-

TposaHus - 80 M2

Mony4yeHwne cycneH-
31N oCaxXaEHHOro

AVOKCUAa KPEMHUS:

EMKOCTb C MeLuankom

NHaeke 1203-32.0,6-CA10
V=25m
Mewanka TypbuHHasa n = 64

06/MUH
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HanmeHoBaHue sTtana

npousBoaCTBa

Bug obopyaosaHus

Xapakrepuctukm obopynoBaHuns

npuroToBneHne "3a-

TpaBkn'"

Mony4yeHwne cycneH-
31N oCaxXaEHHOro
anokcmaa KpeMHus:

OQOuucTtka raza CO2

KonoHHa npoMbiBHas

V=46 m3
obopynosaHa TpybopeLuéTya-

TbIMW TapenkamMmm

MMony4yeHwne cycneH-
31N ocCaxKaEHHOro
ANOKCUAa KpeMHUS:
kapboHnsaumsa pac-
TBOPa XWUAKOro

cTeKkna

Mewanka-kapboHusaTtop

NHupekc 1223,2-50.06-CA10
V =50 m3;

Mewanka TypbuHHas 50 o6/mMuH

Ounctka cycneHsmm
AMNOKCUAA KPEMHMS
OT CoAbl METOLOM
HenTpanmsauun:
HeuTpanmMsauus cyc-
MEH3MN CONAHON KNC-

noTon

Mewanka-HenTpanmsaTop

V=6 m3
F'YMMUPOBKa KNCIOTOYMOPHBIM

KMPAMYOM

dunbTpaums cyc-
MEH3MM 1 NPOMbIBKA
Keka (0ThuneTpO-
BaHHOro ocagka 6e-
MO Caxu) OT MOHOB

xrnopa: punbTpauns

dunbTp-Nnpecc membpaH-

HbIA C TMAPONPUBOLOM

Twun UM 150/40-1200M
MoBepxHOCTL hunbTpaumum F =
150 m?

KonunuecTso:

- KaMepHbIX NNT — 34 LWT.

- MembpaHHbIX NAnT — 33 WT

Penynbnauma
ocagka (pacrteope-
HWe keka Benoun

caxu). penynsnaums

Mewanka-penynsnaTtop

NHaeke 8003-6,3.0-CA10
V=63m
Mewanka TypbuHHas 130

06/MUVH
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HanmeHoBaHue sTtana

npousBoaCTBa

Bug obopyaosaHus

Xapakrepuctukm obopynoBaHuns

Penynbnauma
ocagka (pacTteope-
HWe Keka Benoun
CaXKun). OUMCTKa CycC-

NEeH3nn OT NPUMeCen

BubpocuTto,

Tpommenb

Q =20 M3y

Cywwika cycneHsnm
Benown caxun n raso-
o4ncTKa: 06e3BOXMU-
BaHMe CyCneH3uu am-

oKCcnaa KpemMHunA

Cywwunka

Tun XXT 5-01PL] 12,5-1100 BK-
11
MpounssoauTensHocTs Q = 32

T/™

Cywwika cycneHsnm
Benon caxun v raso-
ouMCTKa: Cyxas raso-

O4YnCTKa

LnknoH BatapenHbin

BL-2-7x(5+3)

Cywika cycneHsnm

Benon caxun v raso-
O4YMCTKA: OYMCTKa OT
MarHUTHbIX BKITHOYE-

9

HUA

Cenaparop MarHuTHbIN

Tun CMK-400
Hanps»kéHHOCTb MarHUTHOro

nonga - 400 mTn

Cywwika cycneHsnm
Benon caxun v raso-
OuYMCTKa: MOKpas ra-

3004NCTKa

[MpombiBaTENL CKOPOCTHOM

Tuna CUOT c tpySon BeHTypun

YnakoBka un cknagu-
pOBaHWe roToBOro
nNpoAyKTa: hacoska

npoaykTa

PacdacosoyHas mawwmHa

[Mpon3BoaNTENBHOCTL
Q = 60-70 meLuKoB/Y

YnakoBka u cknaau-
pOBaHWe roToBOro

NpoAyKTa: ounmcTka

NHeBMONNeHoYHbIN anna-

pat NMNMKA-6

Monkn BHYyTPW, NO BbICOTE an-

naparta B LUlaxmaTtHOM nopsagke
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HanmeHoBaHue aTana
Bug obopyaosaHus XapaktepucTtukn o6opynoBaHms
npon3BoACTBa

acnumpaLyoHHOro

BO3ayxa

7.3 HopMbl pacxofa cbipbf U 3HepropecypcoB

HopMmbl pacxofa cbipbsi, 3HEPropecypcoB M BCMOMOraTenbHbIX Marepuanos Ha
npoun3BoacTBO 1 TOHHbI rmapokapboHaTa HaTpus 100% Na2COs npu BeipaboTke coabl

KanbUMHMpoBaHHOM mapkn b npmueegeHsl B Tabnuue 7.2.

Tabnuya 7.2 — Hopmbl pacxoga Cbipbs, 3HEPropecypcoB U BCNOMOraTenbHbIX MaTepuanos

Hopma pacxoga Ha 1 TOHHY

HavmeHoBaHwue cbipbs, BukapboHata HaTpus,
MaTtepuarnos, 100% Na>COs
3Hepropecypcos
Mo npoekTy MuH. Makc.
AMMMaK BOAHBLIA TEXHUYECKUA (aMMmad- 9,79 9.8 15,5

Hasa Boga), 25,5 % NHs, kr/T

AMMMaK BOAHBLIA TEXHUYECKNA (aMMumad- B 2,5 3,95

Hasa Boga), 100 % NHs, kr/T

M'mppocynedua HaTpus 6,8 5,5 5,86
TEXHNYECKUI,
22 % NaHS, «kr/t

M'mppocynedug HaTpus - 1,21 1,29
TEXHNYECKUI,

100 % NaHS, kr/t

Monoko n3eecTkoBoe, - 699 704,04
85 % CaO, «kr/t

Monoko n3secTkoBoe, - 594 15 598,44

100 % CaO, kr/t

Paccon ouneHHbIn 5,03 4,99 5,06
310 r/n NaCl, M3/t
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Hopma pacxoga Ha 1 TOHHY

HavmeHoBaHue cbipbs, BukapboHata HaTpus,
MaTtepuanos, 100% Na,CO;
3HepropecypcoB
Mo npoekTy MuH. Makc.

Paccon ouneHHbIn - 1,55 1,57
100 NaCl, 1/T
Map Ha obwmn BeIinyck, MNkan/T 1.2 1,18 119

- 20,7 52,1
Boaa peunas, M3/T

- 55,0 64,1
Boaa oBopotHas, M3/t
Boaa xvmoumLLeHHas, M3/T - 0,88 0,88
OneKTposHeprna Ha bukapboHaT HaTpua - 48,38 71,48

cbipon, KBTu/T

HopMmbl pacxoga Cblpbs, SHEPropecypcoB W BCNOMOraTesibHbIX MarepuanoB Ha
npoussoacteo 1 M3 oumuieHHoro paccona B nepecyete Ha 310 r/n NaCl npusegeHb! B

Tabnuue 7.3.

Tabnuya 7.3 — Hopmbl pacxoga Cbipbs, 3HEPropecypcoB U BCNOMOraTenbHbIX MaTepuanos

HaumeHoBaHue cbipbs, Hopma pacxopa Ha 1 m°
MaTepuarnos, OuuwyeHHoro paccona
ShHepropecypcos Mo npoekTy JocTurHyTble
Cblpont paccon 310 r/n, m3/m3 1,018 1,02
HoxeHasa nasectb 85 % CaO, kr/im? 0,90 0,94
HokeHas nasectb 100 % CaO, krimd - 0,68
KanbynHmposaHHas coga 100 % Na2COs, 4.0 411
Kr/m3
MpaecTon, r/im3 - 1,7
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Bopna o6opoTHas, m3/m3 0,0093 0,0092
AneKTposHeprua Ha nepekadky, kKBru/m? - 1,5
ONeKTPO3HEpPrna Ha O4YNCTKY paccona, - 0,175
kBTu/m3

HopMbl pacxoga Cbipbsi, TONNMBA N SHEPrOpPECYpPCOB Ha NMPOU3BOACTBO 1 TOHHbI
coabl kanbumHupoBaHHou Mmapkn b B nepecuéte Ha 100% Na2COs npu BeipaboTke coabl

Mapkm b npueegeHs! B Tabnuvue 7.4.

Tabnuya 7.4 — Hopmbl pacxoga Cbipbs, TOMAMBA U 3HEPrOPECYPCOB

HaVMEHOBAHME ChipbS, Hopma pacxoga Ha 1 TOHHY COAbl KanbUMHUPOBaH-
HOW mapku b
marepuanos, 100% N&,COs
SHepropecypeos Mo npoekTy MuH. Makc.
Cbipbé
1. MTmppokapBoHaT HaTpuUsa TEXHU- - 1,0 1,0
yecknn, 100 % Na2COs3, T
OHepropecypchl
2. a3 npmnpogHbIn (YCNOBHOMO - 106,75 126,0
TONNMBa) Ha COAOBYHO NeYb, Kr
y.T.
3. Map Ha naposble KanbLUnHa- - 1,135
Topbl, [kan
4. DneKkTpo3HEPrna Ha KanbLmHa- - 11,07 14,5
umo, KBTu/T

HopMmbl pacxopa Cblpbs, TONMMBA N 3HEPrOpPECypPCoB Ha NPOW3BOACTBO OLHOW
TOHHbI COAbl KanbUnHMpoBaHHOM Mapkm A B nepecuéte Ha 100% Na2COs npuBeaeHsl B

Tabnuue 7.5.

Tabnuya 7.5 — Hopmbl pacxoga Cbipbs, TONAMBA U 3HEPrOpECYPCOB
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Hopma pacxoga Ha 1 TOHHY

HanmeHoBaHue cbipbs, cofbl KanbUMHUPOBAHHOW Mapku A
MaTtepuarnos, 100% NaxCOs;
3Hepropecypcos Mo npoekTHOW AOKY- JdocTturHytbie
MeHTauum
1. Coga kansynHmMpoBaHHasa 1,006 1,006

100 % Na2COsmapka b, T

2. a3 npupogHbIn , M3 50 4
1,4 kBaptan 30,6
2,3 kBapTan 28,38
3. Nap ocTpbIN Ha NnapoBoK 0,365 0,365
kanbumnHaTop, 'kan
4. Boga obopoTtHas, m?3 12,1 50
5. Boga peuHast, m3 50 50
6. Boga xvMuyeckun ouneHHas, m3 0,06 0,2
7. OnekTposHeprus, KBty 32,4 17,0

Hopmbl pacxoga OCHOBHOMO Cbipbsi, BCMIOMOraTebHbIX MaTepuarnos 1 aHeprope-

cypcoB, gocturHyTble Ha 01.01.09 pnsa npoussogctea 1 T XXXK B nepecyete Ha 32 %
CaCl2 npeacraeneHsl B Tabnuue 7.6.

Tabnuya 7.6 — Hopmbl pacxoga OCHOBHOTMO Chipbsi, BCMIOMOraTernbHbIX MaTtepuanos 1 3Heprope-
CypcoB

Hopma pacxoaa
HanmeHoBaHWe Chipbsi, MaTepnanos HocTturHyras Ha
Mo npoekTy
01.01.09r
N SHEPropecypcoB Ha 1T 100 %
Ha1T32%
CaC|2
CaC|2
XupkocTb anctunnepHas, M3/t 9.4 3,18
Mpwv nnotHocTw PK-1,131/M3, T/T - 3,593
OneKTposHeprms, KBTu/T 89,3 33,2
Map t=100 °C, P=0,15 MIMa v nap 4057 1,108
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Hopma pacxoaa

HanmeHoBaHWe Chipbsi, MaTepnanos HocTturHyTas Ha
Mo npoekTy
01.01.09r
N SHEPropecypcoB Ha 1T 100 %
Ha 1T 32%
CaC|2
CaC|2
t=158 °C, P=0,6 MIa (cymmapHo), Mkan/T
Map Ha xum. npombIBKy, 'kan/1 npomMbiB 0,63
Boaa oBopotHas, M3/t 278,6 548
Boaa oBopoTHas Ha XvM. MPoMbIBKY, M3/1 npo- 100,0
MbIB
Boaa peunas, m3 1,4 27
CxaTbl BO3AYX Ha XUM. NPOMbIBKY, M3/1 MpoMbIB 9700,0

Hopmbl pacxona OCHOBHbIX BUAOB Cbipbsi, MATepUarnos U 3HEPropecypPCcoB Ha Npo-

N3BOACTBO rpaHynunpoBaHHoro xnopucrtoro kansuma 100% CaCl. npeacrasneHsl B Tab-

nmue 7.7.

Tabnuya 7.7 — Hopmbl pacxoga OCHOBHbIX BUAOB Chipbs, MAaTEPUANOB U SHEPrOPECYPCOB

HaunmeHoBaHWe Cbipbs, Marepranos, 3HEPropecypcoB

Hopma pacxogaHa 171
100 % CaCl;

Ha 32 % CaCl, T

Jocturny-
MonpoekTty
Tble
Kanbumin XnopucTbiv TEXHUYECKUI XXUAKWUW, B NepecyéTe 3,13 3,6

OneKTposHeprus, KBTu/T

141,636 141,625

Map (cymmapHen), MNkan/t 0,183 0,166
P=0,6 MMa, t=158 °C

P=0,25 MMMa, t=127 °C

MpupogHbIv ras, kr ycn.T/T 231,5 235,0
Boaa oBopotHas, M3/t 2,7 1,8

Hopmbl pacxofa cbipbsi 1 3HEPropecypcoB Ha NPOU3BOACTBO 1 TOHHbLI OYULLEHHOMO

BukapboHaTa HaTpus B nepecyéte Ha 100% NaHCOs npueeneHsl B Tabnuue 7.8.
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HanmeHoBaHWe CbipbS,

Hopma pacxoga Ha 1 TOHHY

ouneHHoro GukapboHara

HaTpus

Ha 100% NaHCOs

MaTepuanos, Mo HdocTturHyteie MpymevaHne
3HEPropecypcoB NpoeKkTy (Ha MOMEHT co-
cTaBneHuns Tex-
HONOrM4eckoro
pernameHTa
Copa kanbumHMpoBaHHaa mapka b xno- - 0,649
puabl H/6 0,15% 100% Na2COs, T
Coposbin pacteop ¢ KB Ha OBH, T -
Yrnekucnbin ras, ™3 - 0,89
OnekTposHeprmna L3AC, keTu/T - 0,040
Boaa peunas, T™3 - 0,001278
Bopa obopoTHas coaoBoro nponsBoa- - 0,001278
cTBa, T™M®
Bopa xumouvieHHas, TM® - 0,0011
Tennosas sHeprma (nap) - 0,44 2,3kBapTan
0,497 1,4kBapTan
MeLuok n3 6enbtmHra 800*800, wT - 0,0690
Pykae n3 6ankm 4/ 200*2400, wr - 0,0018

7.4 Tekywme ypoBHM IMUCCUU NPU NPOU3BOACTBE COAbI

7.4.1 Bbibpocbl B atmocdepy npu nponsBoacTee coabl

Bbibpockl B atmocdepy npu NpoM3BOACTBE COAbI NpeacTaBneHbl B Tabnuvue 7.9
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Tabnuya 7.9 — Beibpockl B atmocdepy npy NpOM3BOACTBE COAbI

Bei6pochl KommeHTapun
MeToa ounctkn, | O6vem n (Mnmn) macca BbIBPOCOB 3arpA3HSAI0-
HanmeHoBaHue 3arpA3HALWKNX NCcTOYHUMKN BbI-
NOBTOPHOro Uc- X BeLLeCTB nocrne O4YUCTKMU B pacyeTe Ha MeTog onpeaeneHus 3arpsas-
BELeCTB Bpoca/cTtagus
nonb3oBaHUA TOHHY NpoAYKLUMN, Kr/T HSOLWWX BELLECTB
npouecca
MwuH. Makc. CpeaH.
1 2 3 4 5 6 7

Mpon3BoacTBO COAbl KanbLUMHMPOBAHHOW, B TOM Yncne bukapboHata HaTpus

A30Ta anokcung Het 0,53 0,53 Mpomssoacteo | DOTOMETPUYECKMA  METOS
coabl kansumHn- | (MHQ B MCY © 2-010-04)
POBaHHOWN W
BukapboHaTta

HaTpus

A3soTa okeng, HeT 0,087 0,087 [NpownsBoacTBo
CoAbl KanbLUyHM-
POBaHHOW W
BukapboHaTta

HaTpus

910¢-61 01N
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AMmmak PereHepauma n 0,37 0,37 [[lpon3BoAacTBO POTOMETPUYUECKUN METOL
BO3BparT B Npo- coabl kansuyHn- [ (M-11) c peakTuBoMm
N3BOACTBEHHbLIN POBaHHOWN W Heccnepa
umkn (abcopb- BukapboHaTta
Lums) HaTpuA
lMpomMbiBaTenm
rasa KOMnOHH,
npomelBaTenm
BaKyyM-ounb-
TpoB
KapboHat HaTpusa (anHaTpun | Punbtpaums. 0,094 0,094 ([NpomnsBoacTBO Becoson metog MHA ©
kapboHar) PykaBHble coabl kKanbuyHn- [12.1.2-99
drnbTpLI POBaHHOWN W
BukapboHaTta
HaTpus
Hatpun rugpokapbonat Ckpy66ep neH- 0,03 0,03 [MNpomnssoacTBO Becosown metog MHO ®

HbIA, PYKaBHbIN
duneTp, NEH-
HbI ra3ooun-

cTnTEeNnb

CoAbl KanbLUyHM-
POBaHHOWN W

BukapboHaTta

HaTpus

12.1.2-99

910¢-61 01N
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Cepbl guokeng Het 0,21 0,21 [[lpon3BoacTBO POTOMETPUYUECKUN METOL
coabl kanbumHn- |[(MHO B MCY @ 2-014-08)
POBaHHOWN W
BukapboHaTta
HaTpus
M'mapocynedhug Het 0,01 0,01 [pownsBoacTBO hOTOKONOPUMETPUNHECKNI
CcOAbl KanbUnHU- | MeTog ¢ oTbopom npob B
POBaHHOWN W nornotutenun PeixTepa (M-
BukapboHaTta 1)
HaTpus
Yrnepoga okcung Het 27,76 27,76 [[Npons3BoaCTBO MeToa ¢ ncnonb3oBaHNem
COAbI KanbUWHWN- | MHANKATOPHbLIX TPYOOK
POBaHHOWN W (MBW 1-06)
BukapboHaTta MeTop ¢ ncnonb3oBaHVeM
HaTpus NHANKaTOPHbIX TPYOOK
(CTO MU 2606-2013)
BbIGpoChI Npy NPON3BOACTBE XITOPUCTOrO Kanbums
NO:2 Het 0,09 (Ha 1 0,09 [[pomussoacTso POTOMETPUYECKMA  METOL
TOHHY XK) xnopuctoro kane- (MHQ B MCY © 2-010-04)

ums (XK)

910¢-61 01N
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NO Het 0,02 (Ha 1 0,02 [MNpomnssoacTBO 5
doTOMETPUYECKMA  METOS
TOHHY XK) XITOPUCTOrO Karb-
(MHA B MCY @ 2-010-04)
LA
CcO Het 0,12 (Ha 1 0,12 [[lpon3BoAacTBO MeTon ¢ mcnonb3oBaHWEM
TOHHY XK) XITOPUCTOrO  Kanb- MHAMKATOPHbIX Tpybok
LA (MBW 1-06)
Kanbunn guxnopug YcTtaHoBka MOK- 1,2 (Ha 1 TOHHY 1,2 [MponssoacTeo Becoson meton [MHO &

pon OUYNCTKN
rasa nocne cy-
rpaHy-
nsTopa oT Mbin

LNINKN-

XK)

XINOPUCTOro Kalb-

LS

12.1.2-99

KaneumMs  xJo-
pna
Boibpockl npu nponssoactee Henbix cax

NO:2 Het 5,76 (Ha 1 5,76 [Mpon3BoacTBO yr-| POTOMETPUYECKNN METOS

TOHHY YBC) NeKncroTHbIX be- (I_IH,D, B MCY & 2-01 0_04)
nbix cax (YBC)

NO Het 1,94 (Ha 1 1,94 |Mpon3eoacTteo yr-| POTOMETPUHECKUIA METOS,

ToHHY YBC) NEeKNCNOTHBIX Be-

INbIX CaXx

(MHA B MCY & 2-010-04)

910¢-61 01N
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Mbinb HeopraHnyeckas ¢ co- | LLMKNoH-NpoMbI- 20,97 (Ha 1 20,97 [lMpomnseoacTso yr-| Becoson metog (TOCT P
[epXaHneM KpemHua meHee |Batens CUOT ¢ ToHHy YBC) NeKNCNOTHbIX 68- | 5080095 MHO ® 12.1.2-
20, 20 - 70, a Takke Gonee 70 |Tpybown BeH- b CaX 99)
NPOLIEHTOB Typw. INHeB™MO-

NSIEHOYHbIN an-

napar NMNMKA-6
CO HeT 126,77 (Ha 1 126,77 |[TponssoacTteo yr-| MeTtog ¢ ncnonb3oBaHMEM

ToHHYy YBC) NEKNCNOTHBbIX Be- UHAVKATOPHBIX TPYBOK

NbIX CaXx

(MBW 1-06)

7.4.2 O6pauieHne co CTOUYHbIMM BOgaMm

MocTosHHbIEe cbpockl (6e3 Bo3BpaTa B TEXHONOMMYECKNIM NPOLIECC) B NPON3BOACTBE COAbI NpeacTaBneHsl B Tabnuue 7.10.

910¢-61 01N
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Tabnuya 7.10 — NMocTosHHbIE cOpockl (6e3 BO3BpaTa B TEXHONOIMYECKN NPOLECC) B NPOU3BOACTBE COAbl

C6pocebl KommeHTapun
Ob6wvem un (unn) macca cbpocos
MpumevaHne/uHdopma-
HavnmeHoBaHue | MeToj ouncTkY, | 3arpasHAOWMNX BELWECTB Nocne
LUMa o TOM, Kyaa Hanpas-
3arpa3HAaoWmMx | NOBTOPHOMO UC- OUYUCTKU B pacyeTe Ha TOHHY NcTOYHUKK c6poca/CTaAmg MeTop onpepeneHus 3a-
NAKTCA CTOYHbIE BOAbI C
BeLleCTB nonb3oBaHUNA npoaykumn (KaJ'IbLU/IHVIpOBaHHaFI npouecca rPA3HALLUX BELLECTB
NPOW3BOACTBA U CTOYHbIE
coga mapku b), kr/T
BOJbl NOCIE OYUCTKU
MwuH Makc CpeagH
1 2 3 4 5 6 7 8

Mpon3BoACTBO CoAbl KanbLMHUPOBAHHOW BKIHOYas BCE NPON3BOACTBEHHbIE NoApa3aeneHns

AMMOHUA-UNOH

Het

0,0005

0,0111 0,015

Ob6opoTHasa n oTxoas-
Las peyHas Boaa C Ten-
NOOOMEHHbIX annaparTos,
BOAa NMocne oxXnaxaeHns
obopynoBaHms, CMbIBbI C
MOMOB NPOU3BOLCTBEH-

HbIX MOMELLEHNI

10)

doTomMETPUYUECKMI
(MHAO ® 14.1:2.4.262-

BoaHbIn 06bekT
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C6pocebl KommeHTapun
Ob6wvem n (unn) macca cbpocos
MpumevaHne/uHdopma-
HanmeHoBaHve | MeTog oumcTky, | 3arpssHSOLLMX BELLECTB nocne
Lu1sa 0 TOM, KyAa Hanpas-
3arpA3HAOWUX | NOBTOPHOMO UC- O4YUNCTKM B pacyeTe Ha TOHHY UcTtouHmkm cbpocal/ctagunsa | MeTtog onpegenenus 3a-
NATCA CTOYHbIE BOAbI C
BeLleCTB nonb3oBaHUNA npoaykumn (KaJ'IbLU/IHVIpOBaHHaFI npouecca rPA3HALLUX BELLECTB
Npon3BOACTBA U CTOYHbIE
coga mapku b), kr/T
BOAbl NOCIE OYNCTKU
MwH Makc CpeapH
1 2 3 4 5 6 7 8
Kanbumin Ca®* |Het 0,042 1,82 0,32 |ObopoTHasa n oTxoas- TuTpnmeTpuyeckmin BogHbi o6bekT

Las peyHas Boaa C Ten-
NOOOMEHHbIX annaparTos,
BOAA NMOCne OXnaxaeHns
obopynoBaHms, CMbIBbI C
NOMOB NPOU3BOLCTBEH-

HbIX MOMELLEHNI

(MHO @ 14.1:2:3.95-97)
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C6pocebl

KommeHTapum

Ob6wvem n (unn) macca cbpocos

MpumevaHne/uHdopma-
HavnmeHoBaHue | MeToj ouncTkY, | 3arpasHAOWMNX BELWECTB Nocne

Umna o TOM, Kyga Hanpas-
3arpA3HAWMX | MOBTOPHOMO UC- |  OYMCTKM B pacyeTe Ha TOHHY | UcTouHukn cOpoca/ctagusa | Metoa onpeaeneHns 3a-

NAKTCA CTOYHbIE BOAbI C

BELEeCTB nonb3oBaHna | NpoAyKUMK (KanbUMHUPOBaHHas npoyecca rPSA3HAIOLMNX BELLECTB
nponssoacTtea N CTO4YHbIE
coga mapku b), kr/T
BOA4bl NOCNe OYNCTKA
MwH Makc CpeapH
1 2 3 4 5 6 7 8

Cynbdar- Het 0,13 2,11 0,31 |O6opoTHas n oTxoaawasn | PoToOMETPUYECKNI BogHbi o6bekT

aHWOH (Cynb-

datbl)

peyHasn Boga ¢ Tennoob-
MEHHbIX annaparos, BoAa
nocne oxnaxapeHusa obo-
pyAOBaHUS, CMbIBbI C NO-
NOB NPOU3BOACTBEHHbIX

NOMELLEHNI

(MHA ® 14.1:2.159-
2000)
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C6pocebl KommeHTapun
Ob6wvem n (unn) macca cbpocos
MpumevaHne/uHdopma-
HaumeHoBaHune | MeTog ounCTKY, | 3arpsisHSOLLUX BELWECTB Nocne
Lu1sa 0 TOM, KyAa Hanpas-
3arpA3HAOWUX | NOBTOPHOMO UC- O4YUNCTKM B pacyeTe Ha TOHHY UcTtouHmkm cbpocal/ctagunsa | MeTtog onpegenenus 3a-
NATCA CTOYHbIE BOAbI C
BeLleCTB nonb3oBaHUNA npoaykumn (KaJ'IbLU/IHVIpOBaHHaFI npouecca rPA3HALLUX BELLECTB
Npon3BOACTBA U CTOYHbIE
coga mapku b), kr/T
BOAbl NOCIE OYNCTKU
MwH Makc CpeapH
1 2 3 4 5 6 7 8
Xnopua-aHuoH |Het 0,10 5,23 0,70 |O6opoTHas n oTxoaawasn | MepkypumeTtpuyecknn |BoaHbin 06bekT

(xnopugbl)

peyHasn Boga ¢ Tennoob-
MEHHbIX annaparos, BoAa
nocne oxnaxapeHusa obo-
pyAOBaHUS, CMbIBbI C NO-
NOB NPOU3BOACTBEHHbIX

NOMELLEHNI

NHO ®© 14.1:2.4.111-97
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C6pocebl

KommeHTapum

Ob6wvem n (unn) macca cbpocos

MpumevaHne/uHdopma-
HavnmeHoBaHue | MeTog OuMCTKY, | 3arpasHSAOLLMX BELLECTB nocne

Lusi 0 TOM, KyAa Hanpas-
3arpA3HAOWUX | NOBTOPHOMO UC- O4YUNCTKM B pacyeTe Ha TOHHY NecTouHNKN c6poca/c'rap||/|;| MeTtoa onpefeneHna 3a-

NAKOTCS CTOYHbIE BOAbI C

BELLECTB Nonb30BaHMsA | NPOAYKUMK (KanbUMHUpOBaHHas npouecca FPASHSAIIOLLNX BELLIECTB
NPOU3BOACTBA U CTOYHbIE
coga mapku b), kr/T
BOAbI MOCNE OYNCTKM
MwH Makc CpeapH
1 2 3 4 5 6 7 8

BaBelweHHble |PunbTpayus 0,01 1,28 0,15 |ObopoTHasa n oTxoas- "paBumMeTpuyecKknin BoaHbIn 06bekT

BellecTsa

Las peyHas Boaa C Ten-
NOOOMEHHbIX annaparTos,
BOAA NMOCne OXnaxaeHns
obopynoBaHms, CMbIBbI C
NOMOB NPOU3BOLCTBEH-

HbIX MOMELLEHNN,

(MHA ® 14.1:2.4.254-
2009)
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C6pocebl

KommeHTapum

Ob6wvem n (unn) macca cbpocos

MpumevaHne/uHdopma-

HaumeHoBaHune | MeTog ounCTKY, | 3arpsisHSOLLUX BELWECTB Nocne

Lusi 0 TOM, KyAa Hanpas-
3arpA3HAOWUX | NOBTOPHOMO UC- O4YUNCTKM B pacyeTe Ha TOHHY UcTtouHmkm cbpocal/ctagunsa | MeTtog onpegenenus 3a-

NAKOTCS CTOYHbIE BOAbI C

BeLleCTB nonb3oBaHUNA npoaykumn (KaJ'IbLU/IHVIpOBaHHaFI npouecca rPA3HALLUX BELLECTB
NPOU3BOACTBA U CTOYHbIE
coga mapku b), kr/T
BOAbI MOCNE OYNCTKM
MwH Makc CpeapH
1 2 3 4 5 6 7 8

Cyxou octartok |PunbTpayms 0,84 11,25 1,74 | obopoTHas n otxogawas |[paBmmeTpuyeckmu me- [BogHbin 0ObekT

peyHas Boga ¢ Tennoob-
MEHHbIX annaparos,
BO/Ja@ NMOCIe OXNaxaeHns
PONMKOB COAOBbLIX Ne-
Yen, CMbIBbI C NOMOB
NPON3BOACTBEHHbIX MO-

MELLEHMI,

Ton MHA &
14.1:2:4.114-97

Mpounseog

CTBO COAbl KaﬂbLl,I/IHI/IpOBaHHOIZ BKIro4aa BCe nNpon3Bo4CTBEeHHbIE NojpasgeneHna, C y4eTom LI,I/ICTI/IJ'IJ'IepHOIZ KNOKOCTU

Cr

Ocaxpenne,

ycpeaHeHve

451,2

569,9

510,6

Otnenenne Kapbonmsa-
LMW 1 NepekavmBaHmns

AUCTUNNEPHOM XKNAKOCTU

MepkypumeTpuyecknii
MHO ®© 14.1:2.4.111-97

LLInamoHakonuTenb «be-
noe Mopey, BOAHbIN

0OBeKkT
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C6pocebl KommeHTapun
Ob6wvem n (unn) macca cbpocos
MpumevaHne/uHdopma-
HavnmeHoBaHue | MeToj ouncTkY, | 3arpasHAOWMNX BELWECTB Nocne
LMs 0 TOM, Kyaa Harnpas-
3arpsASHAOLLMX | MOBTOPHOMO UC- |  OYUCTKM B pacyeTe Ha TOHHY | UcTouHukn copoca/ctagusa | MeToa onpeaeneHvs 3a-
NAKTCA CTOYHbIE BOAbI C
BeLlecTB nonb3oBaHna | NpoAyKUMK (KanbUMHUPOBaHHas npoyecca rPA3HAOLNX BELLECTB
nponssoacTtea N CTO4YHbIE
coga mapku b), kr/T
BOA4bl NOCNe OYNCTKA
MwH Makc CpeapH
1 2 3 4 5 6 7 8
NH4* Ocaxnpenwne, 0,07 0,34 0,20 |Otaenenne KapboHnsa- |PoTomeTprnyeckmii LLInamoHakonuTenb «be-
ycpeaHeHne LN N NepekavymBaHns (MHO © 14.1:2.4.262- [noe Mopey, BOAHbLIN
ancrtmnnepHon xuakoctu | 10) 0OBbEeKT
Kanbumin Ca®* |HeT 154,0 195,8 174,9 |OtpenenHne Kapborusa- | TUTpUMETpUYECKnin BogHbin o6bekT
LN N NepekavymBaHns (MHA ® 14.1:2:3.95-97)
ANCTUNNEPHON XKNAKO-
CTH,
Cynbdar- HeT 1,8 46 3,2 |OTtaenenve Kapbonnsa- | TypbogmmeTtpuueckmi |BoaHbIn 0O6beKT
aHWOH (Cyrb- Lmn 1 nepekadmsannsg gun-|(MHQ4 ¢ 14.1:2.159-
datbl) CTUNNEPHON XULKOCTU 2000)
BaeweHHble |OcaxaeHue 0,3 0,4 0,34 |OTtaeneHne KapboHnunsa- | paBumeTpn4eckmm LLiInamornakonutens «be-
BeLlecTBa Lnn 1 nepekadnsanma gu-| (MHO e 14.1:2.4.254- \noe mope», BOAHbIN
CTUNNEPHON XULKOCTU 2009) oObekT
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C6pocebl KommeHTapun

Ob6wvem n (unn) macca cbpocos
MpumevaHne/uHdopma-
HavnmeHoBaHue | MeToj ouncTkY, | 3arpasHAOWMNX BELWECTB Nocne
Lu1sa 0 TOM, KyAa Hanpas-
3arpAsHALLMX | MOBTOPHOIO UC- | OYUCTKW B pacyeTe Ha TOHHY | McTouHuku cbpoca/ctaaua | MeToa onpeaeneHus 3a-
NATCA CTOYHbIE BOAbI C
BELLECTB Nnonb3oBaHWSA | NPOAYKUUM (KanbLyMHUpOBaHHAasA npovecca rPA3HALMX BELLECTB
Npon3BOACTBA U CTOYHbIE
coga mapku b), kr/T
BOAbl NOCIE OYNCTKU

MwH Makc CpeapH
1 2 3 4 5 6 7 8
Cyxom octartok | OcaxaeHve 607,6 768,8 688,2 |Otaenenne Kapbormsa- |[paBumeTpuyeckun me- [lLinamoHakonntens «be-
UMM 1 nepekadmsanuns gu-|tog MNHL @ noe Mopey, BOAHbIN
CTUNNEPHON XULKOCTW 14.1:2:4.114-97 0OBbEeKT

891
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7.4.3 OTtxoabl NnponM3BoACTBa coabl

B xo4e 04MCTKN 1 NPOMBIBKN TEXHONOMMYECKOro obopyaoBaHMsA NPON3BOACTBA KarnbLy-
HUPOBAHHOM COAbI 0BPasyroTCS LWam O4NCTKM AncTunnepoB. OTXO4bl BbIBO3ATCA aBTOTPaHC-
NOPTOM Ha LaMmoHakonuTenb «benoe Mmope» Ansa pasmMeLleHns (XpaHeH s ) Unn nepesaroTcs
B CTOPOHHME OpraHmnsauun Ans pasmMmeLleHns, obesspexmnsaHus.

Mpwv Npon3BOACTBE rPpaHyIMPOBAHHOMO XNOPUCTOro Kanbuns obpasyeTcsa 0Txoh B BUae
ocagka kanbuuucopepxawmx conen. OTxop pasmellaeTca B WnamoHakonutene «benoe

Mope»

7.5 OnpepeneHne HaUNy4wWMUX AOCTYMHbIX TEXHONOMMIN Npun

npoun3sBoancTtee Ccoabl

CywecTBEHHO HOBbIX TEXHOMOMMWA B NPOMU3BOACTBE KanbLMHMPOBAHHOM COAbl Ha OC-
HOBE aMMMNaYHO-COA40BOro Metoga ¢ 1977 npeanoxeHo He BbIno, 0AHAaKo, yunTbiBas ONbIT B
NPOU3BOACTBE KanbLMHUPOBAHHOW COAbl B MUPE PAS YIyYLLEHWUIA HanpaBneHbl HA CHKEHNE
KONM4ecTBa OTXO0B.

B naHHLI MOMEHT peanunayoTcs cnegyrowme MeponpusaTus:

—CTPOUTENLCTBO OTAENEHNA DUNBbTPAUNN ANCTUINNEPHOM XKNAKOCTWN, HAaNpaBneHHOE Ha
peweHne npodbnemMbl yTunmsaumm oTxo40B CO40BOro NponN3BOACTBa,;

—BHEAPEHNE aBTOMATU3NPOBAHHOW CUCTEMbI YNPaBnieHUss CO40BbIM NMPOMN3BOACTBOM,
HanpaBnEHHOE Ha ONTUMWU3aUUKO YNPaBNEHUS TEXHOMOIMMYECKMMM NPOLECCaMN, SKOHOMUKO
CbIPbEBbLIX N SHEPrETUYECKNX PECYPCOB;

—BHEAPEHNE CYLUUIKM KUNALLEro Cros Ans odnweHHoro bukapboHarta HaTpus, Hanpas-
NEHHOE Ha ynyuleHne notTpedbnTenbCkux KavyecTB NULLIEBON COAbI;

—3aMeHa 3N1EMEHTOB KONMOHHOro 06opyaoBaHSA Ha MOAEPHN3NPOBAHHOE;

—paclmnpeHne NPON3BOACTBA XNIOPUCTOrO KarnbUms C NonyyYeHMEM TOBApPHOro NpoayKTa
N3 CTOKOB MPOM3BOACTBA KanbLMHUPOBAHHOWN COAbI.

TexHONornm NOCTOSIHHO COBEPLLEHCTBYIOTCS, CYLLECTBYHOT pa3paboTkm 1 NpeanoxeHns
no ganbHeuwen MOAepHN3aUmMn 4ENCTBYIOLLMX arperaTos, YTO NMPMMEHNMO NPy MOAEPHN3a-
LMK CYLLECTBYHOLLMX N COOPYKEHNS HOBbLIX MPeanpuaTnn. BaxxHo, 4Tobbl OHM NPOEeKTUpOBa-
NNCb Ha OTEeYECTBEHHOM 0BOPYAOBaHNN, TaK Kak B 3TOM Criydae oHM ByayT MMETb NpenmMyLue-

CTBO nepe 3anagHbiMn No KanntarnbHbIM U SKCNNyataunoOHHbIM 3aTtpaTtam.
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7.6 Hamnyuwme [ocTynHble TEXHONOMMM NpU NPOU3BOACTBE COAbI

Psag ynyyweHnn B npoLecce ammmadHO-COA0BOro NPOM3BOACTBA, HanpaBneHbl Ha No-
BbiLLEHME 3PPEKTUBHOCTN NPOLIECCOB U yBENMYEHNST 0OBEMOB NPOM3BOACTBA COAbI:
— yTununsauma nsbeitka CO2 n3 ammmayHoro cnocoba nponsBoacCTBa;

— YCOBEPLLEHCTBOBAHNA TEXHOMOMMN Ha cTaanmn kapboHmsaumn.
7.6.1 YTunusauma nsdbitka CO2 u3 ammmnauHoro cnocoba nponssoacrea

NHTerpayum 3aBoga no Npon3BOACTBY KanbUMHUPOBaAHHOW COAbI C 3aBOAOM MO NpOus-
BOACTBY aMmMmnaka CyLLeCTBEHHO COoKpaTnio Obl n3bbiTouHble BbiOpockl CO2 0T npouecca npo-
N3BOACTBa aMMmaka. ITOT METOA SABMAETCH NOTEeHUManbHO AOCTYMNHLIM BapUAHTOM U MOXET
ObITb NPUMEHMM TONBKO B MecTax, rae Npou3BOACTBa aMMmaka u KanbLUMHUPOBAHHOM COAbI
HaxXOAATCA B HEMOCPEACTBEHHOM Bnn3ocTu. MNpumep Takoro npomsBoAcTBa: Ha COAOBOM 3a-
BoAe B ropoge Xanaus, Hama. 310 HOBOBBELEHME MOXET YNYHLLUTb SHEPro3dPEKTUBHOCTb
B COA0BOM MPOMBILLNEHHOCTU U, B TO K€ BPEMS, MO3BONUT CHU3UTb BbIOPOCH! YrNEKUCIOro

rasa B atmocdepy.
7.6.2 YcoBeplEeHCTBOBaHMUA TEXHONOINMU Ha cTagum KapboHn3saumm

Mpouecc kapboHn3aymm (HacbILEeHNA aMMOHU3MPOBAHHOIO paccona AMOKCUAOM yrie-
pofa), B pe3ynbTare KoToporo obpasyeTcs ruapokapboHaTt HaTpusd, ABNAETCA OCHOBHbIM MNPOo-
LLleCCoM COoA0BOro NnponssoacTea. B otaenennn kapboHnsauumm nonyyaroT 3afaHHOe Konnye-
CTBO copepxalleun ruapokapboHaT HaTpus CyCneH3nm B BUAE HENPEPbIBHOrO MaTepmarnsHOro
noToKa, nepegasaemMoro B otaeneHue. lNpouecc kapboHusaumm BeayT cTyneHyato. BHavane
aMMOHM3NPOBaHHbIN paccon obpabaTtbiBaloT rasaoM U3BECTKOBLIX MEYEN B KONOHHE npeaBa-
puTensHOM kapboHn3aumn, 3aTemM B NEPBOM NPOMbIBATENE rasa KONOHH rasamm, OTXO4ALMMN
N3 ocaguTenbHbIX KOMOHH, W, HAKOHEL,, B OCaANTENbHbLIX KONOHHAX, B HWKHIOK YacTb KOTOPbIX
BBOAAT CMeLLaHHbIn ras (65-75 % CO2), a B CpefHor YacTb - ra3 M3BeCTKOBO-OOXMraTenbHbIX
neyen. JTa onepaums OCyLLECTBNAETCA B KONMOHHaX kapboHM3aumm (ocaguTenbHbIX KOMOH-
Hax). Ha noBepxHOCTAX BHYTPW KOMOHH 0BpasyeTcs Hakunb, KOTOpasa CyLLEeCTBEHHO YMEHb-
WwaeT Tennoothavy. YaaneHnme Hakunm ¢ NOBEPXHOCTU OXNaXAEHUS aMmMMavyHoro paccona
ABNAETCA HEOTBEMIIEMOMN YacTbiO Npouecca. [puMeHeHne rpynnbl N3 HECKONBKMX KapOOoHN-
3aLMOHHbIX KOJIOHH, & Takke MOAEPHN3aLNA KOMOHHbI (ee yNpoLLEHME N CyLLEeCTBEHHOE pac-
LMPEHNE) NO3BONUT 3hdEKTUBHEE MCNONb30BaTh 000OpyAOBaHME B CUCTEME OYMCTKU OT

HaKunnu.
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7.7 JKOHOMMYECKUE acneKTbl peanusaLum Hamny4ymx AOCTYNHbIX

TeXHONOrMn Npu NPou3BoACTBE CoAbl

OCHOBHbIE 3KOHOMWYECKME acnekTbl peanM3aumm Hannyywmx JOCTYMHbIX TEXHOMOMN
COCTOAT B YNYULLEHNN UCMONMb30BaHMS ChIPbS U SHEPIUM, N B YMEHbBLLIEHWUW BIUSIHUS COA0BOIO
NPOM3BOACTBA Ha OKPY>KaKOLLYHO cpeay.

C NOMOLLbIO YCOBEPLLEHCTBOBAHNA TEXHOMOMMN Ha cTagum kapboHmsaumm, kak Obino
OMMCaHO BbILLE, MO3BOSSET:

* YBENMMYNTb BPEMS HEMPEPLIBHOM paboTbl KONMOHH (Bonee 8 mecaues);

* YNYULLNTE NPOU3BOANTENBHOCTD OXIEXAEHNA MPUMEPHO Ha OAHY AECATYHO

* CHN3UTb CTOMMOCTb 0B0PYA0BaHNA N 3HAYNTENBHO YBENMNYMTL MOLLHOCTL 40 500 TOHH
coabl B AieHb Ha OaHY KapBOHM3aLMOHHYHO KONTOHHY.

Peannsayua aToro Metona MMeeT CneayroLme npenmyLlecTaa:

* 32 CYET YBENMNYEHMS NPON3BOANTENBHOCTN CEKLMM KapOoHN3aLmMmM Npon3BoanTENb-
HOCTb BCEro 3aBoja KanbLUMHUPOBaHHOW cogbl OyneT BO3pacTaTtb, CHMXKasA BIMSHUE MPOU3-
BOACTBA KanbLMHNPOBAHHOM COAbI HA OKPYXKatoLLYIO cpeny

* XapaKkTEPUCTUKN KPUCTarnoB OCaXaeHHOro coiporo bukapbonHara HaTpusa ByayTt 60-
nee npeackasyembl, pasmepbl n QopMbl KpUcTannoe 6onee ogHOPOAHbI, 3TO NO3BOMAET CO-
KpaTuTb SHeprosaTparbl Ha CTaguu KanbLUMHaLUWKN * CHDKEHNE NPOM3BOACTBEHHON cebecTou-

MOCTW KanbLNHUPOBaHHOW COAbl.
7.8 nepCI'IEKTVIBHbIe HanpaBJyieHUA B TEXHOJ1IOTMU Npon3BoacTtBa CoAbl

B HacTosiLee Bpems npobnema CHWKEHNS HEraTUBHOIO BO34ENCTBUS HA OKPYXKaroLLYHO
NPUPOLHYH Cpeny OTXOA4OB MPOM3BOACTBA KanbLWMHMPOBAHHOW COAbl MO aMMUa4yHOMY CMO-
coby akTyanbHa BO BCEX CTpaHax, MpOoM3BOASALLIMX COAY MO AaHHOMY MeToay. [NpumeHsiemble
TEXHONoOrnn nepepaboTkn, YTUNN3aUUN U UCMOMb30BaHUS OUCTUINNEPHON XXNAKOCTU peLlaroT
npobnemy TONMbKO oT4YacTu, BBMAY OOMNbLLOro konuyecTea obpasyrowmxca 0TX040B. YCTaHoB-
NEHO, YTO OCHOBHOW OTXOZ MPOM3BOACTBA KanbLUWHNPOBAHHOM COAbl — AUCTUNNEPHaN Xna-
KOCTb MMeeT goctaTtoyvHo ctabunbHein coctas (CaCi2 — 115,4 r/n; NaCl - 67,60 r/n; Ca(OH)2
- 1,11 r/n; Naz2S04 - 0,99 r/n; CaCOs - 0,6 r/n) n coaepXnT KOMMOHEHTLI, KOTOPbLIE MOTYT ObITb
NCNONb30BaHbl ANs NONy4YEHUS LENEBbIX NMPOAYKTOB. JKCNEPUMEHTANbHO NOATBEPXKAEHA
BO3MOXHOCTb MONyYEeHUs] NEePoOKCKAa Kanbumst U3 AUCTUINNEPHON XXNAKOCTU C UCMOMb30Ba-
HMEM BOAHOro pacteopa ammuaka. OnpegeneHsl onTUMarnbHbIE YCIOBUS NOMYYEHNS MEPOK-
cuaa kanbums (MonbHoe oTHoweHue CaCi2: H202=1:1; CaCl2 : NHs = 1:1; Temnepatypa H202

B MHTepBarne oT MyHyc 9 no 0 °C; Bpems peakumm B MHTepBane ot 1 4o 2 MUH), NO3BONAOLWME
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nony4yartb LENEBON NPOAYKT C coaepxaHmemM ocHOBHOro sewlectea 88,34 — 90,19 macc. %.
JKCnepnMeHTansHo NoATBEPKAEHA BO3MOXHOCTb NMOMYyYEeHNA Nepokcuaa Kanbymsa ns guctun-
NEPHOM XUAKOCTM C CNONb30BaHMEM rMapokcuaa Hatpua. OnpegeneHsl onTMMarnbHbIE YCro-
BUSI MONyYeHUs Nepokcuaa kanbums (MonbHoe otHoweHmne CaCiqz : H202 = 1:1; CaClz : NaOH
= 1:1,5; Temnepatypa H202 B uHtepsane ot muHyc 9 go 0 °C; pH peakymoHHOW CMecK B UH-
Tepeane o1 10 go 12), no3sonstome nonyyaTb LeNeBon NPOAYKT C COAEPKaAHNEM OCHOBHOIO
BellecTBa 86,78 — 87,34 macc. %. PaspaboTraHbl OnbITHO-NPOMbILLNEHHAS YCTaHOBKA W TEX-
Honorn4yeckasa cxema yTmnmsaumm gUCTUNNEPHON XKULKOCTU, HA OCHOBE KOTOPbIX OnpeaeneHb
OCHOBHbIE TEXHUKO-3KOHOMMUYECKME nokasatenn. [[04oBor 3KOHOMNYECKUW 3 GEKT OT NpoBe-
AEHNA AaHHOTO MeponpusaTUa coctaBuT 53 MNH. pyb., CPOK OKyNaemoCTn KanuTanbHbIX BIO-
xeHun coctasuT 0,84 r, akoHOMUYeckas 3 PEKTMBHOCTL OT peanusaunmn npoekTa cocTaBmT
1,19 pyb6. PaspabotaHa TexHonormyeckas cxema mManooTxogHoro cnocoba npousBoacTea
KanbLMHUPOBaAHHOW COAbl, MO3BONANOLLASA 3HAYUTENBHO COKPaTUTbL 0DpasoBaHne XNAKNX OT-
X040B, NMPUCYLUNX AENCTBYHOLLEMY NMPOU3BOACTBY KanbLUMHUPOBAHHOW COAbl MO aMMUaYHOMY
cnocobdy.

OnpepeneHbl OCHOBHbIE 3KOMOMMYECKNEe nokasaTtenn ManooTxogHoro cnocoba npons-
BOACTBA KanbLUMHUPOBAHHOW COAbl, XapakTePU3YOLNECH CHWKEHMEM Ha 31569642 T konu-
YecTBa 3arpsasHAOLWMX BELECTB, NOCTYNarWwmx B NPUPOAHbIE BOAOEMbI, COKpaLleHNeM mcC-
NoNb30BaHNS KameHHOW conn Ha 1,522 T/T cogbl 1 noTpebneHnsa peyHoun Bogbl Ha 7,8127 m3/T
coabl. MpepoTepalleHHbIn skonordeckmin yuwepdb coctasmt 5250216,46 Toic. pyo.

MHorve gaHHble, NpMBeAEHHbIE B 3TOM pasfene,B NoMHOW Mepe He N3yYeHbl N MOryT

HOCUTb TONBKO MHPOPMAaTMBHbBIN XapakTep.
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Pa3pen 8. NMpousBoacTBOo coeanHEHUN Xpoma

8.1 O6was nHdopmauus

MpomsBoacTBO coegmHeH xpoma cyllecteyeT okono 200 net. OHO BO3HWUKNO BCKOpE
nocne OTKPbITUS 3NeMeHTa XpoMa 1 OCHOBHOIO XPOMOBOTIO CbIpbSA — XpOMUTA.

ACCOPTUMEHT COEAVHEHMA XPOMa, BbINyCKaeMbIX B HacTosuee Bpems Poccunckon
NPOMBILLSEHHOCTBIO, MPEACTaBNeH B OCHOBHOM, HE CHMTAA XPOMOBbLIX MUMEHTOB, CNeAyoLen
npoaykumen: Naz2Cr207 (buxpomart HaTpus) , K2Cr207 (Guxpomart kanus) , CrO3 (XpOMHbIV aH-
rnapuva), Cr203 (okmck xpoma), NazCrO4 (xpomat HaTpus) U ManoTOHHEXHbIE XPOMOBbIE NPO-
AYKTbl, BKNtovarowme B ceba npenaparbl peaktuBHoW kBanudukaymm, conu Cr(lll), xpomosble
aybutenu n ap.

B panHom pasgene cnpasoyvHuka HOT Mbl paccMOTpUM Havny4ywmne A0CTYMNHbIE TEXHO-
NOrMm NPOM3BOACTBA OCHOBHBIX KPYMHOTOHHEXKHBIX COEANHEHNA XpOMa:

- Xpomara HaTpus.

- BuxpomaTtoB HaTpusa / Kanus.

- XPOMHOro aHrnapuaa.

- OKUCK XpoMa (MeTannyprnieckon 1 NErMeHTHOW).

OcTtanbHble COEANHEHNA XPOMa, TaKME Kak XPOMOBbLIN AYyOUTENL AN KOXEBHUYECKON
NPOMBILLMEHHOCTU M Ap. ByayT paccMOoTpeHbI B Apyrmx cnpaBovHmkax HAT.

CoeanHeHnsa xpomMa LUMPOKO MPUMEHSKOTCA BO MHOMMX OTPacnax MpPOMBbILLMEHHOCTM.
Crapenwmm notpebutenem CoeanHEHUN XpoMa ABNAETCA TEKCTUNbHAs NPOMBbILLNEHHOCTb.
PasHoobpasHblie coegmHenmnsa xpoma (Il v IV) npumeHsaroTea npy kpaweHnn TkaHen. bonbline
KonunyecTea BmxpomaTa HaTpUs PacxoayroT B KOXKEBEHHOM U MEXOBOMW NPOMbILLNEHHOCTW 4NN
AybBneHns Kox.

XpoMaT-MoHbI ABNAKOTCA XOPOLLUMMU MHIMBUTOpammn Koppo3unmn B cpegax ¢ pH =7,5-9,5.
XpomaTHble UHMIMOUTOPLI KOPPO3UN LLUMPOKO WUCMONb3YHOT ANS LMPKYNNPYOLWMX BOAHbBIX CU-
CTEM M PaccornoB B HEPTAHON U ra3zoBOWN NPOMBbILLNIEHHOCTU (Npy BypeHnn ckBaxkmH, fobblve
N TpaHcnopTe HedTK, B TENNOOOMEHHBIX cuUCTEMax HedTenepepabaThiBatoLLMX 3aBOL0B), B
XONMOAWMbHBIX YCTaHOBKaxX MULLEBOW NPOMbIWNEHHOCTU U T.4. LLnpokoe npumeHeHne, oco-
©eHHO B MaLLNHO- 1 NPUBOPOCTPOEHUI, NMOMYYNIIN XPOMOBBIE MOKPLITUS, CO34aBaeMble 3NeK-
TPONUTUYECKUM XpOMUpoBaHneM getanen B pactsopax CrOs (pexe npumeHseTcs: anddyan-
OHHOE XPOMUPOBaHME). ITU NOKPLITUA 06NafaroT BBICOKOM XMMUYECKOW CTOMKOCTLIO, B0rb-
LWMM COMPOTUBINEHNEM MEXAHNYECKOMY W3HOCY U TakKe BbICOKUMWN AEKOPaTMBHbIMU Kauve-

ctBamMu. M03TOMy UX UCMONb3YHOT N AN NOKPLITUA NpeLMeToB ObITOBOro NoTpebneHus.
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OCHOBHbIM NOTPEBUTENEM OKUCKM XpoMa SIBNSIETCA MeTannyprust 4ns npou3BoacTBa

MeTannnmyeckoro xpoma TepmMm4eCKnMmM MeTogamu. MeTtannuuyeckumn XPOM 3aTtemM UNCNnosib3y-

eTCsl NPUMEHSIOT AN BbIMMaBKWN XXapo- U KOPPO3MOHHOCTOMKUX NermpoBaHHbIx crnnasos. U3

OKMCK XpOMa MosyYatoT KapOuabl XpoMa, KOTopble UCMONb3YHT ANsi U3rOTOBMEHUST MeTanno-

KepaMn4eCKuXx, pexyLlimnx n HannaBo4HbIX TBEPAbLIX CMNi1aBOB.

Apyrvm KpynHbIM NOTpebuTenem OK1CKH XpoMa SIBRSIETCS NakoKpaco4Has NPoMbILLEH-

HOCTb. B Hel oknch xpoma ncnonb3yeTcs As1si N3roTOBMEHUSI MMrMEHTOB, 0bnaaroLmx Xopo-

LEen yCTONYMBOCTBIO K AEVUCTBUIO pa3HOODpasHbIX areHToOB, U KPacoKk Ha MX OCHOBE.

BuxpomaThl 1 XpOMOBYHO KUCINOTY NPUMEHSIOT A1 OKUCNEHWS OpraHNYeCKNX coeanHe-

HUW B XUMUYECKOMN, NaproMePHOM 1 hapmaueBTUHYECKON NPOMbILLIIEHHOCTMW.

OcHoOBHbIe NPOM3BOAMTENM COeANHEHN xpoma B PP npeacrasneHsl B Tabnuue 8.1.

Tabnuya 8.1 — NepeyeHb NpeanpusTuin — NPON3BOAUTENEN COEAMHEHMNIA XpOMa

MowHoCTb (HOMU-

Ne [MepeyeHb NPON3BOANMON
Mpeanpuarne HarnbHasi) NO XPoOMOo-
n/n . nNpoAyKummn
BOW pyae, T/rog
1 AO «HosoTpouMLKMIA 3aBOL 96 400 MoHoxpomat HaTpus
XPOMOBbIX COEANHEHU» Buxpomat HaTpusa BanoBbIn
r. HoBoTpouuk XpOMOBLIV aHrapug,
Okuncb xpoma metannypru-
Yyeckas
Okuncb xpoma nerMeHTHas n
Ap.
2 | BAO «Pycckum xpom 1915» - MoHoxpomat HaTpus

Buxpomart HaTpua BanoBsbIn
Buxpomat kanma
XpOMOBLIV aHrapug,
Okuncb xpoma metannypru-
Yyeckas

Okuncob XpomMa nermMeHTHaa n

ap.
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8.2 OnucaHune TexXHONOrM4YeCKNX npoueccoB, UCNoJib3yemMbiX B

HacTosilee BpemMsi Npyu NpouM3BOACTBe COeAUHEeHUIN XpoMa Ha

npeanpuaTuax Poccunckon Penepaumnm

8.2.1 Ucnonb3yeMoe Cbipbe U TPeOOBaHMA K KaueCcTBY NPOU3BOAMMON

npoaykuumn

NcxonHbIM ChipbeM AN MPON3BOACTBA COEAMHEHUIA XpOMa SBMSIETCS XPOMOBasi pyaa.

MecTopoxaeHnss XpoMoBbIX pya Poccumn noapasnenstoTcs Ha NpoMbILLNEHHbIE TUMbI, NpuBe-

AeHHble B Tabnvue 8.2.

Tabnuya 8.2 — INMpOMbILLMAEHHbIE TUMbl 3HAOMEHHBLIX MECTOPOXAEHNA XPOMOBLIX pya Poccum

PyaHodopma- MpOMbILLNEH-
MpombILneH- MpupoaHbIn Cogepxa-
LUMOHHbIN TUN HbI (TexHO- | [Npumepbl me-
HbIA TUMN Me- (MuHepanbHbI) | HMe CrO3 B
MECTOPOXA E- NOrNYeCKNA) | CTOPOXAEHUN
CTOPOXKAEHUN . TAN py4 pyaax, %
HUI AN pyA,
Ctpatu- lMnacTtoBso- XpomMuTOoBbIN 23-24 MeTtannypru- | Conyeosep-
hOpPMHBIN 3anexHoin B | (BbICOKOXPO- 4YeCKUM Xpo- | Ckoe
paccnoeH- MUCTbIN) MOBbLIV (COp-
HbIX 6asnT- TUPOBOUHbIN,
yneTtpabasu- rpaBuTaum-
TOBbIX Mac- OHHbIN)
cmBax XpOMUTOBLIN 22-24 Xumundecknn, | AraHosep-
(NOBbILLEHHON orHeynop- ckoe, bonb-
XKeneancTocTn) HbIn XpOMO- | wasn Bapaka,
BbIM (rpaBu- | CapaHos-
TaLUMOHHO- ckoe
MarHuUTHbIN,
rpaBvTaum-
OHHbIN)
XpomMuTOoBbIN 37 OrHeynop- CapaHos-
(NOBbILLEHHON HbIN XPOMO- | CkOE
KEenesncTocTy, BbI (rpaBu-
rMNHO3EMUNCTO- TauUMOHHbIN)
cTn)
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PyaHodopma- . MpOoMbILLNEH-
MpOMbILLNEH- . MpypodHbIn Cogepxa- .
. LYMOHHbBIN TUN . HbIA (TexHO- | MNpumepbl me-
HbIA TUMN Me- (MuHepanbHbI) | HMe CroOs3 B . .
. | mectopoxae- Nnornyecknin) | CTOpPOXKaeHNI
CTOPOXAEHUN . AN pya pyaax, %
HUI AN pya,
AnbnuHoTUN- | JIMH30- N XN- | XPOMUTOBLIN 28-37 MeTtannypru- | Pan-U3
HbI noobpasHein | (BbICO- yeckuun xpo- | (UeHTpane-
B MaccmBax | KOXpOMU- MOBbIN (COp- | Hoe, 3anag-
ynetpabasm- | CTbin) TUPOBOYHBIX, | HOe, HOro-
TOB rpaBuTauu- | 3anagHoe)
OHHO- Mar-
HUTHbIN)
XpomMuTOoBbIN 24-31 OrHeynop- XOonnunHckoe
(rMnMHo3emMun- HbIA XPOMO-
CTbIN) BbI (COpPTK-
POBOYHbIN,
rpaBuTaum-
OHHbIN)

ToBapHOW NPOAYKLUMEN XPOMOBOPYAHOrO Chipbsi SIBNSAOTCA GoraTble ChnoLwHbIe W ry-
CTOBKpaneHHble pyabl, UICMOMb3yeMble B CbIPOM BUAE, U XPOMUTOBbLIE KOHLEHTPAaTbI, Noyya-
emble npu oboraweHnn. [ns npom3BoACTBa XPOMOBbIX COEAUHEHUIA MOTYT ObITb MCMOMB30-
BaHbl CleAyHoLmMe NPOMbILLEHHbIE TUMbI PYA;:

- METanNMypPrmyeckin — BbICOKOXPOMUCTbIE PyAbl, UCNOSb3yeEMbIE TakkKe N B 4PYrnx OT-
pacnsix;

- XMUYECKUN — CPEAHEXPOMUCTbIE PYAbl MOBbILLEHHOW FIMHO3EMUCTOCTU N Xernean-
CTOCTU, KOTOPbIE Takke MOryT ObITb UCNOSIb30BaHbI B OFHEYNOPHOW NPOMbILLIIEHHOCTU.

KauyecTBo pyabl, NCMONb3yEMON NpU NPOU3BOACTBE COEAVHEHMIN XpOMa, a Takke ee
rpaHynoMeTPUYECKUA COCTaB 3aBUCST OT MECTOPOXAEHUS N PernameHTUpPYoTCs TexHu4Ye-
CKMMW YCINOBUSIMU NPOU3BOAUTENS.

KayecTBo NpoM3BOANMBIX XPOMOBbLIX COEAVHEHWIN perfamMeHTUpyeTCs Cnegyrowmumim

rocyfapCTBEHHbIMM CTaH4apTaMu:

« buxpomat HaTpua TexHuyeckumn (auxpomar Hatpus), FTOCT 2651-78
« Oknch xpoma TexHndeckaa (Metannyprudeckasd), FOCT 2912-79
» OknCb xpoma TexHuyeckas (nurmeHTHasn), FTOCT 2912-79

« buxpomart kanunsa texnmndeckmn, FOCT 2652-78
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e AHrMapua XpOMOBbI TexHuuyecknii, FOCT 2548-77.

8.3 OnucaHmne TEXHOJIOTNYECKNX CXEeM, UCMNOJIb3yeMbIX MpU

NPON3BOACTBE COeIUHEHUI Xpoma

YnpolieHHasi cxema CBSiI3V OCHOBHbIX NPOV3BO/ACTB COEAUHEHUI XpomMa MexXay co60ii

npeacraB/sieHa Ha puUcyHke 8.1.

Pypna xpomoBas

T

NMpousBoacTBOo MoHOXpoMaTa HaTpusa

MoHoxpomart HaTpusa pac-

T

MpounsBoacTBo BuxpomaTa HaTpus

Buxpomat HaTpua pacteop

€T € ¢

Mpon3BoACTBO aH- MpounssoacTBO Mpon3sBoacTBO 6U-
rmgpuaa Xxpomo- OKMCKU Xpoma (nur- XpomaTta Kanus
BOIro MEHTHOW, MeTan-

PucyHok 8.1 - YnpouweHHasa cxema CBSA3M NPON3BOACTB OCHOBHbIX COEMHEHWI XpOMa Mexay
cobori

8.3.1 YcTaHOBKM NONyYeHUss MOHOXpoMmaTa HaTpus

[laHHble YCTAHOBKM WCMOMb3YITCA HA BCEX NMPeAnpuAaTUSX, NPOU3BOASALNX COeaunHe-
HUS XpOMa, He3aBUCMMO OT MPOM3BOAMTE/ILHOCTM U cnoco6a opraHusauny npouecca.
MpuHUMNManbHas cCXxema NoJslyyYeHus pacTBopa MOHOXpoMara HaTpus npejcTaBieHa

Ha pucyHke 8.2.
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MenbHuua Lwaposas
W3 /p, BaroHoB
Pyna xpamosas W co cknaga
KOHLEHT paT) CyWMNbHB IV AapoBaH
OCT aT oK/ cyxoi
MpuroT oB/EHME LUUXT bl
MpupogHbliiras
XonoguneHbli faposaH
MenbHuua
MOKpOro Meyb npokasiouHas
nomona
Bakyym-bunbTp
NEHT O4HbIN )
Mynbna MoHoxpomaTa
HaTpust
vpavbiowHs oA \ wBTpET
OuiCT KA OT COeAUHEHWIA
KPEMHUSI, arlOMUHNA
HaTpust
MpopukT OTxog

PucyHok 8.2 - MpuHuunuasibHaa cxema nosyyeHnss pactsopa MoHoxpomara Hatpus (6e3go-

JIOMUTOBBIA MeTon)

Ha paHHbIi MOMEHT CyLLeCTBYIOT ABa BapMaHTa TEXHO/IOTUMM NONyYeHUs pactBopa Mo-
HOoXpoMaTa HaTpus:

- Knaccmyeckas cxema, C UCNOMb30BaHWEM A0/1I0MUTA U U3BECTHSKA, CMELIMBAEMOro C
XPOMOBOW pyAoi nepepg neyamu npokasiMnBaHus;

- 6e340/10MUTHAsA TEXHOJIOIUSA, C UCNOJIb30BaHNEM KaslbLLUHUPOBAHHOW CO/bl.

N B TOM 1 B gpyrom cnyvyae npouecc npouM3BoACcTBa OCYLLECTB/IAETCA HenpepbiBHbIM
MEeTOLOM.

HesaBncumMo OT TeXHONOrMK, NEPBON CcTagmel npouecca ABAsSeTcs NOAT0TOBKA XPOMO-
BOW pyAabl. oarotoBka pyAbl COCTOUT U3 HECKOJIbKUX NMoc/efoBaTeflbHbIX CTafui, a UMEHHO,

Apo6GeHne pyabl A0 BENMUYUHBLI KYCKOB MeHee 25 MM, cylika pyAbl B 6apabaHHbIX UAN UHbIX
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TUNax CyLWnoK, U3Menb4YeHne 1 knaccudukauma o TOHKOCTM nomona matepuana 96 % me-
Hee 71 MKM.

PaamonoTas xpomoBas pyaa CMELUMBAETCA C AONTOMUTOM U U3BECTHAKOM (Knaccude-
cKas Cxema) Unm ¢ KanbUMHNPOBaHHOM Coa0n (6e340N0OMUTHBIN METOA), a Takke C CyXmuMm Lina-
MOM (PYyAHbLIM OCTaTKOM OT NPOM3BOACTBA MOHOXpOMAaTa HaTpUs) N HaNpaBnsaeTCs Ha CTaauto
OKWUCNUTENBHOW NPOKaskKM.

WnxTa, npuroToBneHHas 13 BbllLeyKa3aHHbIX KOMMOHEHTOB MOCTYNaeT BO BpaLLlaroLLy-
FOCS NeYb, B KOTOPOW OCYLLECTBMSETCH €e HarpesB npoaykramu CropaHusa npupoaHoro rasa
ABVXYLMMUCH HaBCTpedy maTtepuany. MakcumanbHaa Temnepartypa marepvana Bo Bpala-
roeecsa neum gocturaet 1250 °C. B npouecce obxura TpexBaneHTHbIN XPOM OKUCNAETCA A0
LLECTUBArEHTHOrO, KOTOPbLIN, B pe3ynbTaTe B3auMOA4ENCTBUSA C KanbLMHNPOBAHHOM COA0N, 00-
pasyeT MOHOXpOoMaT HaTpuUs.

[Mony4eHHbIN XpOMaTHbIN CNeK NOABEPratoT BbILLENAYMBAHNIO B MENBHMLIE MOKPOTro MO-
Mona. BelwenaymBaHne ocyLeCcTBNAOT pacTBOpamu, NomyYeHHbIMW NOCne OTMbIBKM Lnama
MOHOXpOMaTa HaTpusa OT COeANHEHNN LLEeCTUBANEHTHOro xpoma. lpouecc 0CHoBaH Ha rugpa-
Tauum XpoOMaTHOro crieka, Npy STOM B pacTBOp NEPEXOAUT MOHOXPOMAT HaTpUs, a Tak e apy-
rme HaTpueBbIE CONMU — CUNUKaTbI U antioMMUHaTBLI HaTpUS.

PacTtBop MOHOXpOMaTa HaTpums NONy4aroT OTAENEHNEM €ro OT TBEPAOU YacTu (wnama),
a TaK K€ OTMbIBKOW LUfama 0T COeAMHEHUIN LLECTUBANEHTHOMO XPOMa Ha NEHTOYHbIX BaKyyM-
dbuneTpax.

[MonyyeHHbIN pacTBOP MOHOXpOMAaTa HaTpus MOANEXUT OYMCTKE OT Nepelueglunx B
pacTBOp Ha CTaguK BblenavnBaHNa CUNMKATOB W antoMUHATOB HaTpUS.

YacTb obpasyroLeroca wnama MoHoXxpomarta HaTpus HanpaBnaeTCa Ha CyLKy Wnama
(pyAHoOro ocratka) B cywunbHoMm OapabaHe, n 3aTemM HanpaBnAeTCA Ha MNPUroTOBIEHWUE
LWNXTbI.

He ncnonbdyembin Wnam MOHOXpoMaTa HaTpus HanpaensaeTcs Ha WnamoxpaHunme
npeanpuaTms.

[MpomsBeaeHHbIN B NpoLEecce pacTBOP MOHOXpoOMara HaTpusa HanpaBnseTcs Ha ycTa-

HOBKM nony4YeHns Buxpomara HaTpus.
8.3.2 YcTaHOBKM nonyvyeHus buxpomara HaTpua

MpuHUMNManbHaa cxema nonyyveHns GuxpomaTa HaTpus NpefcTaBneHa Ha PUCYHKe
8.3.
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NcxogHbiMu mMaTepuanamu B MPOM3BOACTBE BasoBOro Guxpomara HaTpus sBNASeTCS
MOHOXPOMAT HaTPUS U CepHas KucsoTa KOHLEeHTpMpoBaHHas. Tak e npu pabote oTaeneHui
no NPoOM3BOACTBY aHrgpuga XpoMoBOro n 6uxpomarta HaTpusi BMECTO CEPHON KMCNOTbl IN60
COBMECTHO C Hell ucnosb3yeTca pacTtBop bucynbata HaTpus - NOOGOYHbLIA NPOAYKT AaHHbIX
NPOn3BOACTB.

MocTynarwuin B Lex pacTBop MOHOXpoMaTa HaTpus noABepraeTca TpaBke CEpPHON Kuc-
notoii (n/mnn pactesopom bucynbdgarta HaTpusd). B pesynbTaTte gaHHOro npouecca obpasyeTtcs
6MXpomMaTHO-CcyNnbaTHbIN pacTBOpP C NPUCYTCTBMEM XPOMUXPOMATOB, KOTOPLIV nogsBepraeTcs
Harpesy A0 95 °C u Bblgepxke.

Cnepytouweli ctagueil npouecca snaetca ounbTpauna pacTtsopa oT XpOMUXpoMaToB
N OTMbIBKa Ocajika OT BOAOPacTBOPMMbIX coeanHeHnin. Obpasytouwmniics npm 3ToM 0caaok uc-
nosib3yeTcs B fasibHelweM Ans npou3BoACTBa XPOMOBOro Aybutens.

CnefywwmumM TEXHO/IOTUYECKUM 3TArNoM HABJIAETCA KOHUEeHTpupoBaHue (ynapusBaHue)
6uxpomaTHoO-cynbaTHOro pacrteopa 40 KoHueHTpauuu no CrO3 560 r/n, B pe3ynbTare KOTo-
poro OCHOBHas 4acTb cy/barta HaTpus BblAesiseTca U3 pacteopa nyteMm BbicanmBaHusa. O6-
pasoBaBLUMeCA NPU 3TOM KpUCTas/IMY4eCKUin cynbaT HaTpua OTAENAT OT pacTBopa 6uxpo-
mMarta HaTpus € npuMeHeHneM ueHTpudyr. OTAeNeHHbIn cynbdart HaTpusA OTMbIBAOT OT BO/0-

pacTBOPMMbIX COEAMHEHUN M HANPaBNAKT Ha fasibHeWWY nepepaboTKy ANs NPOM3BOACTBA
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HaTpUA CEpPHOKMUCNOro TexHuyeckoro. PacTtBop 6uxpomarta Hatpus npu 3TOM HanpaBnseTcs
Ha BTOPYIO CTaguio KOHUEHTpupoBaHua (ynapusaHus) pacTteopa.

Ha BTOpOW cTaguMn KOHUEeHTpMpoBaHue BeayT A0 KoHueHTpauuu no CrO3 1050 r/n. Kox-
LEeHTPMPOBaHHbLIN pacTBOp nepefaeTcsa Ha nepepaboTKy B fasbHeilwmne nepegensl, oasa npo-
N3BOACTBA TEXHUYECKOrO XPOMOBOIrO aHrmgpuga, OKMCKM XpomMa MeTasilypruvyeckon, OKucu
XpoMa NMUrMEeHTHON, KpUcTannyeckoro buxpomara HaTpus, Guxpomarta Kaius, XpoOMoBOro Ay-

6utens.
8.3.3 YCcTaHOBKM NOJIyYEHNA XPOMOBOIO aHrnapunga

MpuHUMNManbHasa cxeMa NoslyyeHus XpPOMOBOIO aHrngpuaa npejcraB/ieHa Ha pu-

CyHke 8.4.

NcxoaHbIM CbipbeM B laHHOM Mpouecce siBAsieTcs pacTBop GumxpomaTa Hatpusi. Tex-
HOMIOrMYeCKNin npoLecc NPoM3BOACTBA XPOMOBOIO aHrMapuaa 3akniyaeTcss B cnefyrollem.

PacTBop 6GuxpomaTa HaTpus nocTynaeT B ynapouyHble 6aku, rae npeaBapuTesibHO ynapusa-
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eTcs A0 HeoBXoAMMOW KOHLEHTpauuK, aganee noAroToOBNEHHbIN pacTBOP NOCTyNaeT B CMECU-

Tenb, KyAa OAHOBPEMEHHO NOAAETCHA KOHLEHTPMPOBaHHAA cepHad Kucnota.  Xnmmam pasno-

XeHunsa buxpomara HaTpusa CePHOW KMCINOTOW MOXHO NPEACTaBUTb CrEAYIOWMM YPaBHEHNEM:
Na2Cr207 + 2H2S04 = 2NaHSO4 + 2CrO3 + H20

CkopocTb peakumm Benuka. nntensHOCTb NpoLecca BbinmaBkn XpOMOBOro aHrnapuaa
OonpeaenseT BPEMS Ha UCNapeHne BOAbI, COAEPXKALLENCA B peareHTax n obpasyrowencsa B
npouecce peakuymm, U Ha HarpeB peakLMOHHON CMeCH.

[Mpouecc BbINNaBKN XPOMOBOro aHrmgpuaa npon3BOAUTCA B peakTope NpeacTaBnsto-
wem cobon Bpawarowmmnca GapabaH, BHyTpY KOTOPOro CMOHTUPOBaHbI HaCago4HbIE YCTPOM-
cTBa (Uenu n T.4.) ANSA yBENMYEHNA MHTEHCUBHOCTW Nepeaaym Tenna. lNogorpes peakumoHHOW
Macchl 1 pacnnas NPOAYKTOB OCYLLECTBIAETCA 3a CYET Nojayn BHYTPb peakTtopa TOMOYHbIX
rasoB, MOMy4YEHHbIX NPU CKUraHUM NPUPOLHOrO rasa B TOMKE.

Macca B peakTope Ha4MHaeT pacnnaBnaTeCca npu Temnepatype (185 - 187) °C. bucynbe-
dat HaTpua nnasuTca Npu Temnepartype — 186 °C, a xpomoBbIn aHrngpung npn 196 - 197 °C.
Ana cHkeHna BA3KOCTM Bucynedarta HaTpma n XpOMOBOTrO aHrmapuaa npoLece 3akaH4nBaroT
npu Temnepatype (200 - 210) °C 1 n3bbITKE CEPHON KUCNOTbI.

[Mocne nonHoOro pacnnaBneHna XPOMOBOro aHrnMapuaa, pacnnas CryckaeTCca B OTCTON-
HWK. PasgeneHne xpomoBoOro aHruapuaa n bucynedara Hatpus nponucxoant npym temnepa-
Type 197 - 210 °C. bnarogaps pa3HOCTU yAenbHbIX BECOB NaBfeHOro XpoOMOBOro aHrnapuaa
n Gucynbdara HaTpus, NepBbIN ONyCKaeTCa BHU3, BbITECHAA B BEPXHWE crnou pacnnas ou-
cynbdarta HaTpus.

MnoTHOCTL Xuakoro Gucynsdara Hatpusa npu 200 °C pasHa 2,05 - 2,08 r/em®, nnot-
HOCTb >KMAKOr0 XpOMOBOro aHruapuaa npy temneparype 200 °C pasHa 2,25 - 2,30 ricm®.

BcnepnctBme oyeHb mManon pacTtBOPUMOCTM XPOMOBOrO aHrmapuga B Oucynedarte
HaTpWUAa Nony4YaeTcs ABa HECMELLMBAKOLMXCH Cros pacnnasa, obecneynBas 4OCTATOUHYHO Y-
CTOTY npoaykTa - 99,4 % v Bbiwe.

[MonyyeHHbIN B NpoLecce BapkM XPOMOBOro aHrnapuaa omucynbdar HaTpua, cogepxa-
wnr oo 40 % TUTPYEMOW CEPHOW KUCMOThbI, UCNOMb3YETCA ANS NepeBoga MOHOXpomaTa
HaTpuna B BMxpomaT Ha yCTaHOBKax NonyveHns Buxpomara HaTpuS.

OTaeneHHbIn 0T Bucynbdara XpOMOBbLIN aHIIMAPUA NOABEPraeTCa YellynpoBaHUO Ha

rpanynaTope, 4pobneHnio n Yyepes ByHKep roTOBOro NPoAyKTa NocTynaeT Ha ynakoBKy.
8.3.4 YcTaHOBKM NONyYeHUs1 OKUCU XpOMa MeTannypruiecKkon/nurMeHTHoOmn

MpuHUMNManbHasa cxema nonyYeHnss MeTansyprryeckor OKMCK Xpoma npegcraBneHa

Ha puUcyHke 8.5.
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PucyHok 8.5 - TprHuunuasibHaa cxema npousBoAcTBa MeTasllypruyeckoi oOKMcKn xpoma

MpuHUMNManbHas cxema MoJslydeHus MUIMEHTHON OKMUCKM XpoMa npefcTaB/ieHa Ha pu-

CyHke 8.6

PucyHok 8.6 - MNpuHuMnuanbHaa cxema npou3BOACTBa NMUIMEHTHON OKMCKU XpomMa

I B TOM 1 Apyrom c/lyyae nepBoli cTaaneli npouecca siBisieTcs noslyyeHue niasa Xpo-
MOBOTO aHruapuaa.

B cnyyae nonydyeHuss meTansypruyeckoii oKMCuM Xpoma npouecc BeAyT HenpepbiBHO.
AnnapaTypHoe oQOpM/ieHMe AaHHOWN cTaaun COOTBETCTBYET, CXeMEe ONUCaHHOI B npeablay-

wem pasgene.
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B cny4ae nonyyeHna nUrMeHTHOW OKUCK XpoMa NpoLEeCcC BEAYT B NEPUOANYECKOM pe-
XUMe, UCNonb3ys peakTopa C nepemeLmnBaroLMm YCTPONCTBaMU.

[anee n B ToM 1 B Apyrom crniy4ae, no OKOH4YaHUM OTCTOSA, XPOMOBbIV aHrnapua cnmea-
eTCs B NpoKano4Hyto nedb. MNMpouecc nonyyeHmnsa oknMcu xpoma METOA40M TEPMUYECKOrO pasno-
XXEHNA XPOMOBOro aHrMapuaa MOXHO OXapakTepusoBaTb CneayrowmM CyMMapHbIM ypaBHe-
HUeMm:

4CrO3 = 2Cr203 + 302

TpeboBaHus No ka4yecTBy AN pa3HbIX COPTOB OKUCKU XpoMa onpeaensatoT cnocod no-
Aayn XpOMOBOro aHrmapuaa Ha CTaguro TepmMnyeckoro pasnoxeHms. ObpasoBaBLuancs B Npo-
Liecce TEPMUYECKOro PasnoXeHna XpOMOBOro aHrmgpmnaa OkMCb XpomMa B Criydae metannyp-
FMYECKOro copTa cpasy gacyeTca n HanpaBnaeTca Ha cknag. B cnyyae ke nMrMeHTHOM oKncu
Xpoma HeoBX0ANMO NPOXOXKAEHNE HECKOMBKUX AONONHUTENbHBIX CTYNEHEW npovuecca.

Bcnepcteme tpeboBaHnin, npeabsaBnseMblX K Mapke NMUrMEHTHOW OKUCK MO MacCOBOM
LONe BOAOPacCTBOPUMBIX U NETYUMX BELLECTB U AUCNEPCHOCTU, OKUChH XpOMa noaBepraeTca
3aracke KoHAeHcaToM, pa3Morny B MenbHMLAxX MOKPOro nomona, rugpoknaccmdukanmm B rua-
POLMKIOHaX, OTMbIBKE OT BOAOPACTBOPMMBIX MPUMeECcen Ha BakyyM-punbTpe 1 cyluke. Cyluka
OKNCK Xpoma Mpou3BOAUTCA NpW TemnepaTtype OTXoAdawmx rasoB He 6onee 350 °C. lMocne
NPOXOXKAEHNS BCEX BblLLENepeyYnCnerHHbIX CTagui NUrMEHTHas OKUCb XpomMa dacyeTca w

HanpaBnaeTCAa Ha CKnag rotToBOW NPOAYKLMM.
8.3.5 NMpounsBoacTBO HAaTPUSA CEPHOKUCIIONO TeXHUYECKoro (cynbdara HaTpusi)

TexHonornyecknin NpoLecc NpomM3BoACTBa Cynbdara HaTpua OCHOBaH Ha BOCCTaHOBIe-
HUW LLUECTMBANEHTHOrO Xpoma B pacTBope cynbdara HaTpusa-cbipua pacTBOPOM Cyrbduta
HaTpWs UK pacTeBopomM Bucyneduta HaTpmsa 4O HePaCTBOPUMOMN TpexBaneHTHON opmsbl. [o-
nyYeHHas CycrneHansa nogsepraetca punetpaumm 4Na oTAeneHUs NpuMeck oT pactBopa Cyrb-
data HaTpum4, KOTOPbIV 3aTEM YNapnBaeTCAa B BbINapHbIX YCTaHOBKaX.

Kpuctannel cynedata HaTpus OTAENSTCA Ha LeHTpudyre OT MaTto4yHOro pacteopa u,
ANA yaaneHus Bnary, noctynaroT B 6apabaHHyto CyLUUIIKY.

X1MN3M BOCCTaHOBNEHNSA LLECTUBANEHTHOrO XpoMa pacTBOPOM CynbduTa HaTpna Mo-
XeT BbITb NpeAcTaBneH cneayrwmmM ypaBHEHNEM:

Na2Cr207 + 3Na2S03 + H2S04 + 2H20 = 2 Cr(OH)3 + 4Naz2S04

BoccTraHoBneHme xpoma npoucxoauT nocne AobaBneHna CepHON KUCNOTbl 40 onpeje-
neHHoro pH pacTtBopa, NOCKonbKy CynbMUT HaTPUA NPOABNSET akTUBHOCTbL B KWUCIOW Cpeae.
X1MN3M BOCCTaHOBIEHNS LLECTUBANEHTHOIrO XpOMa pacTBOpPOM Bucynbduta HaTpusa MoXeT

ObITb NpeacTaBneH ypaBHEHUSMMU:
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Na2Cr207 + 3NaHSO3 + 2H20 = 2Cr(OH)3s + 2Na2S04 + NaHSO4
2NaHSO4 + Na2COs = 2Na2S04 + CO2 + H20

Ncnonb3oBaHne pacTteopa bucynsduta HaTpua (B KOTOPOM Tak xe Haxogmtca Na2S03)
B Ka4yeCTBEe BOCCTAHOBUTENSA LUECTUBANEHTHOrO BOLOPACTBOPMMOro XpoMa, JAaeT BO3MOX-
HOCTb BOCCTaHOBNEHNA B3 MCMONb30BaHNA CEPHON KUCNOTbI.

Mpouecc B 0bounx cnyvasax BeAeTCA A0 OTCYTCTBUS LIECTUBANEHTHOro Xpoma, Yto onpe-
Aensetca no peakuymn ¢ gudpeHunkapbasngom. BocctaHoBNeHHasa CyCneH3ns HenTpanmay-
eTca cogon fo pH=5,9-6,5 n punstpyetca yepes punstpbl-cryctutenn. OTomnnsTpoBaHHbLIN
pacTBop Cyrnbdara HaTpus Nocne oTcTamBaHnA 4NA CoOAePKaHUS HepPacTBOPUMOro ocTaTka u
AOMNOSNTHUTENBHON HEUTPanu3aumMm 40 HEUTPanbHOM cpeabl, ynapuBaeTcs B BbINapHOM anna-
pare.

Kpuctannel cynbdarta HaTpmsa 13 ynapeHHbIX pacTBOPOB OTAENSATCA Ha LieHTpudyre m
B CyLuMnbHOM BapabaHe BbICYLUIMBAKOTCA Npu TeMnepaType 0TXoaawwmx razos He 6onee 120°C
A0 cogepxanua Bnarn He Bonee 0,1%.

OCHOBHbIMM CTaANAMM TEXHONOMMYECKOro NpoLecca NonyvYeHns cynbdara HaTpua 4aB-
NA0TCS:

1.CknagmpoBaHne n TpaHCNopTUPOBaHWE ChipbS.

2.PacTtBopeHue cynbdara HaTpus — ceipua.

3.0uncTka cynbdaTa HaTpua OT NPUMeECeN.

4.YnapuBaHue pacTteopa cynbdaTa HaTpus.

5.0TaeneHne KpucTannos cynbdara HaTpua OT pacTeopa.

6.CyLlKa 1 ynakoBka rotToBOro npoaykra.

MpuHUMNransHaa cxema Npon3BoACTBa CynbdaTa HaTpus npoeacTBaneHa Ha pucyHke 8.7.
8.3.6 locTurHyTble nokasaTtesnu no NnoTpebreHnIo Chipbs N 3HEPropecypcoB

JlaHHble N0 HOpMaM pacxofa Cbipbsi U SHEPTrOPECYPCOB B MPOM3BOACTBE COEAMHEHMI

Xpoma npeacraeneHbl B Tabnmuyax 8.3 n 8.4.
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HanmeHoBaHue maTepuasibHbIX/ 3HepreTu-

YECKMX Pecypcos

Pyabl xpomoBasa (KoHueHTpaT) ( B nepe-

cyeTe Ha 50% Cr203)

MuvHUManbHbIA pac-  MakcuMasibHbI pac-

EAuHULBI M3- X0 MaTepuasibHbIX X0 MaTepuasibHbIX

MepeHuns (cbipbeBbIX) pecyp-  (CbIpbeBbLIX) pecypcoB

COB B rof B rog

Mpon3BoaACcTBO MOHOXpoMaTa HaTpus

T. 14 1,47

MpumeyvaHne

Pacxop npuBefeH Ha Npou3BOACTBO
171. npoaykumn (B nepecuyete

Ha 75,5% CrO3)

9T0¢-6T O1U
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HanmeHoBaHue maTepuasibHbIX/ 3HepreTu-

YECKMX PecypcoB

Copa KanbuMHMPOBaAHHAA TeXHMYeckas

( B nepecuete Ha 100% Na2CO3)

MoHoxpoMaT HaTpus (B nepecyeTte Ha
75,5% CrOs)
KncnoTa cepHasi TexHmnueckas ( B nepe-

cyeTe Ha 100%)

BuxpomaTt HaTpusa BanoBblii (B nepe-

cyeTe Ha 75,5% CrOa3)

KucnoTta cepHasa TexHuyeckas ( B nepe-

cyeTe Ha 100%)

BuxpomaT HaTpus BanoBblii

MUWHV/MaNbHbIN pac-
EOvHMUBI U3- X044 mMarepuasibHbIX
MepeHus (cbIpbeBbLIX) pecyp-

COB B rof,

T. 1,08

MakcumasbHbIA pac-
X04, MaTepUuasibHbIX
(cblpbeBLIX) pecypcoB
B rof
111

Mpon3BoACTBO GUxpomarta HaTpus

T. 1,015

T. 0,454

1,019

0,454

Mpon3BOACTBO XPOMOBOIO aHrmapuga

T. 1,591

T. 0,495

1,593

0,5

Mpon3BOACTBO MeTas/lypruyeckoil okucu xpoma

T 2,06

2,06

MpumeyvaHne

Pacxop npuBefeH Ha Npou3BOACTBO
171. npoaykumn (B nepecuyete

Ha 75,5% CrOz)

Pacxop npuBefeH Ha Npou3BOACTBO
1T. npoAaykuum (B nepecyeTte Ha

75,5% CrOs)

kUC Ok 0J.VI
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HanmeHoBaHue maTepuasibHbIX/ 3HepreTu-

YECKMX PecypcoB

KucnoTta cepHasa TexHuyeckas (B nepe-

cyeTe Ha 100%)

BuxpomaT HaTpusa BanoBblii

Kucnota cepHas TexHunueckasa ( B nepe-

cyeTe Ha 100%)

Cynbgat HaTpua-ceipel,

Bucynbdunt Hatpus, 100%

MuH/MaNbHBIN pac-  MakcuMasibHbI pac-

EAuHULBI M3- X0 MaTepuasibHbIX X0 MaTepuasibHbIX

MepeHus (cbipbeBbIX) pecyp-  (CbIpbeBbIX) pecypcoB
COB B rof, B rog
T 0,67 0,67

Mpon3BOACTBO NMUTMEHTHOM OKUCK Xpoma

T 2,06 2,06

T 0,67 0,67

Mpon3BoACTBO cynbgara HaTpus

T 1,05 1,05

T 0,012 0,012

MpumeyvaHne

Pacxof npuBeAeH Ha Npou3BOACTBO
171. npoaykumn (B nepecyeTe Ha

75,5% CrO3)

Pacxof npuBeAeH Ha NpoOn3BOACTBO
1T. npoaykuum (B nepecuyete

Ha 75,5% CrO3)

Pacxof npuBeAeH Ha NpoOn3BOACTBO
171. npoaykymm (B nepecuyete

Ha 75,5% CrO3)

yluc-bk n un
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HanmeHoBaHue maTepuasibHbIX/ 3HepreTu-

YECKMX PecypcoB

Cynbut HaTpus, 100%

Kncnota cepHasa texHunyeckad, 100%

Copa kanbunHuposaHHasa, 100 %

EavHnupbl 13-

MepeHus

MUWHV/MaNbHbIN pac-
XOf, MatepunasibHbIX
(cbIpbeBbLIX) pecyp-

COB B rof,

0,01

0,01

0,004

MakcumasbHbIA pac-
X04, MaTepUuasibHbIX
(cblpbeBLIX) pecypcoB
B rof
0,01

0,01

0,004

MpumeyvaHne

9T0¢-6T O1W
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Tabnuya 8.4 - Hopmbl pacxoga 3Hepropecypcos B NPOM3BOACTBE COEANHEHUIN XpOMa

910¢-61 01N

. MakcumanbHbIA pacxog
HavmeHoBaHMe SHEPreTU4EeCKNX pecypcos EanHMUbI n3amepeHuns MuHUMarHLIA PACXOR SHep- 3HEpPreTUYECKMX PECYpPCoB B
reTU4YECKNX PeCYpCoB B rog
roa,
MNpon3BoACTBO MOHOXpOMATa HaTpus
OneKTposHeprng KBT*u/T 401 4225
TennoaHeprus [kan/T 0,9 0,9
Tonnmeo (ras NpUpPoOAHbIN) M.KyO./T 654 709
TexHunyeckas Boga M.KyO./T 0,4 0,4
MNpownssoacTeo Buxpomara HaTpus
OneKTposHeprng KBT*u/T 135 157
TennoaHeprus [kan/T 2,51 2,7
TexHun4eckasn Boga M.Ky6/T 0,35 0,35
MNpon3BOACTBO XPOMOBOrO aHrmapuaa
OneKTposHeprng KBT*u/T 222 242
TennoaHeprus lkan/T 0,72 0,92
Tonnmeo (NPUPOAHBLIN ras) M.KyO/T 172 188
TexHun4eckasn Boga M.KyO/T 6,5 9,5
MNpon3BOACTBO METanNNypruyeckon OKMCKH Xpoma

OneKTposHeprna KBT*u/T 380 410
TennoaHeprma lkan/T 2,2 2.4
Tonnmeo (ras NpUpPOAHbLIN) M.KyO./T 682 718




T6T

HanmeHoBaHMe 3HepreTnyecknx pecypcoB

TexHnyeckasa soga

DN1eKTPo3aHeprus
TennosHeprusa
Tonnneo (MPUPOAHLINA ras)

TexHnyeckasa soga

ONneKkTpo3aHeprua
TennoaHeprusa
Tonnueo (ra3 NpMpPoO4HbIiA)

TexHnyeckasa soga

MUWH/MabHBIN pacxof, aHep-

EonHuubl namepeHus

reTU4YecKnX pecypcoB B rof

M. Ky6./T
Mpon3BOACTBO MUIMEHTHON OKUCK XpOMa

KBT*u/T

Mkan/t

M.Ky6/T

M.Kyo/T

Mpon3BoAcTBO cynbdara HaTpus
KBT*u/T

kan/t

M. Ky6./T

M. Ky6./T

11

222

0,72
172
6,5

61
2,05

0,62

MakcrMasibHbIl pacxos
SHepreTUYecKnx pecypcos B
rog
1

242

0,92
188
9,5

65
2,15
5,2
0,62
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8.4 Tekywue ypoBHM 3MUCCUUN B OKpYKaloLyLo cpeay

8.4.1 Bbibpocbl B atmocdepy

BbIBpoch! 3arpsasHAOLLMX BELECTB B NPOM3BOACTBaX PaACTBOPOB MOHOXpOMAaTa HaTpus, a Tak e ero CyMMapHbl€ BbIOPOCHI N0 BCEM
cTagnam NpomnsBoAcTBa NpeacTasneHsl B Tabnuyax 8.5 n 8.6.
BbIBpocCh! 3arpsasHAOLWLMX BELECTB B NPOM3BOACTBaX DMxpomaTta HaTpusi, XpOMOBOro aHrmapuaa, OKUCK Xpoma MeTannypriryeckou,

OKNCK XpOMa NUIMEHTHOWN, cynbdarta HaTpus npeacraeneHsl B Tabnmyax 8.7 — 8.11.

Tabnuya 8.5 — BbIbpochl 3arpssHALWLMX BELWECTB B NPOU3BOACTBE pacTBOpa MOHOXpoMAaTa HaTpus

910¢-61 01N

Mepwo-
Hanwnuwne 3a- [lopoBas
HanmeHoBaHue MuHumanbs- Makcumanbe- | CpeaHsist KOH- anyHocTtb | ObosHayeHue
rPSA3HAIOLLEro | macca 3arpsis- Twun namepe-
3arpsA3HA0LLEro Has KOHLeH- Has KOHLeH- LeHTpaums, . namepe- | METOAUKM U3-
BeLlecTBa B HSOLero Be- HUIA . .
BellecTBa Tpauusa, mr/m® | Tpayus, mr/m? mr/m3 HUI, pas MepeHUI
paspelleHnn | wecTsa, TOHH
B roj
[MoaroToBka Cbipba M NOATOTOBKA LUMXThI
O6bem oTxoadaLmx rasos - 0,13 MnH. M3
A3oTa gunokemg Ja 1,4397 6,9643 12,0927 9,5285 Mepuoanye- 1 M-18

CKmne
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Mepwo-

Hanwnuwne 3a- [lopoBas
HanmeHoBaHue MuHumanb- Makcumanbe- | CpeaHsist KOH- AnyHocTb | OBo3HaueHue
rPSA3HAIOLLEro | macca 3arpsis- Tun namepe-
3arpsAsHA0LLEro Has KOHLeH- Has KOHLeH- LUeHTpaums, . namepe- | METOAUKM U3-
BEL|eCTBa B | HAWOLEro Be- HUI
BelLecTBa Tpauusa, mr/m® | Tpauua, mr/m? mr/m3 HUI, pas MepEeHUI
paspelleHnn | wecTsa, TOHH
B rog
A3oTa okema Ja 0,2339 1,131 1,965 1,548 Mepuoanye- 1 M-18
CKue
beHzannpeH Ha 0,000003 0,000012 0,0000158 0,0000139 | lNepuogmnye- 1 nHQ @
CcKune 13.1.16-98
AuantommHmn Ha 1,8692 20,1373 20,1403 20,1388 Mepuoanye- 1 NnHQ @
Tpuokeug, (B ne- CKue 16.1:2.3:3.11
pecyeTe Ha -98
antoMUHMIA)
Mbinb Heopranu- | Ja 96162 71,5004 135,7112 103,6058 Mepuoanye- 1 MBW Ne MpB
Yyeckas c cogep- CKue 2000/4

XaHMEM KpeMm-
HMa meHee 20,
20 -70, a Takke
Bonee 70 %

910¢-61 01N
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Mepwno-
Hanwnuwne 3a- [lopoBas P
HanmeHoBaHue MuHumanb- Makcumanbe- | CpeaHsist KOH- AnyHocTb | OBo3HaueHue
rPSA3HAIOLLEro | macca 3arpsis- Tun namepe-
3arpsAsHA0LLEro Has KOHLeH- Has KOHLeH- LUeHTpaums, . namepe- | METOAUKM U3-
BeLlecTBa B HSOLEero Be- HUI
BelLecTBa Tpauusa, mr/m® | Tpauua, mr/m? mr/m3 HUI, pas MepEeHUI
paspelleHnn | wecTsa, TOHH
B roj
Cepbl guokeng Ja 3,2722 36,5763 51,6055 44 0909 Mepuoanye- 1 M-15, M-
cKme MBW-173-06
Yrnepoga okeng | da 4 038 11,2287 42 2213 26,725 Mepuoanye- MBW -1 - 06,
cKune M-MBW -
173-06
Xpom (Cr &%) Ja 0,0272 0,4964 0,9748 0,7356 Mepuoanye- 1 MnHA o
cKme 13.1.31-02,
MnHA o
13.1.49-05
OkucnuTtensHas npokarnka
O6bem oTxoadaLmx rasos - 0,60 MnH. M3
A3oTa gunokemg Ja 91,453698 34,53614 43,479 39,00757 Mepuoanye- 1 M-18

CKmne

910¢-61 01N
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Mepwo-

Hanwnuwne 3a- [lopoBas
HanmeHoBaHue MuHumanb- Makcumanbe- | CpeaHsist KOH- AnyHocTb | OBo3HaueHue
rPSA3HSIOWEro | macca 3arpsis- Tun nsmepe-
3arpsI3HSIOLLEro Hasi KOHLEH- Hasi KOHLEH- LeHTpauyus, . nsmepe- | METOAMKM U3-
BELeCTBa B | HSHOLLEro Be- HWIA
BelLecTBa Tpauusa, mr/m® | Tpauua, mr/m? mr/m3 HUI, pas MepEeHUI
paspeleHnn | LwecTsa, TOHH
B rog
A3soTa okeng Ha 14,861225 5,61216 7,0653 6,33873 Mepuoanye- 1 M-18
CKune
beHzannpeH Ha 0,000006 0,0000023 0,0000023 0,0000023 | MNepuogmnye- 1 MnHOD @
CKune 13.1.16-98
AnantommHmnin Ha 1,79733 0,666823 0,8664 0,766612 Mepuoanye- 1 MnHQ @
Tpwokeung, (B ne- CKue 16.1:2.3:3.11
pecyeTe Ha -98
antoMUHMIA)
Mbinb Heopranu- | Ja 12,079763 4417216 5,8875 5,152358 Mepuoanye- 1 MBW Ne MpB
yeckas c cogep- CKue 2000/4

XaHMEM KpeMm-
HMa meHee 20,
20 -70, a Takke
Bonee 70 %

910¢-61 01N
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Mepwno-
Hanwnuwne 3a- [lopoBas P
HanmeHoBaHue MuHumanb- Makcumanbe- | CpeaHsist KOH- AnyHocTb | OBo3HaueHue
rPSA3HAIOLLEro | macca 3arpsis- Tun namepe-
3arpsAsHA0LLEro Has KOHLeH- Has KOHLeH- LUeHTpaums, . namepe- | METOAUKM U3-
BeLlecTBa B HSOLEero Be- HUI
BelLecTBa Tpauusa, mr/m® | Tpauua, mr/m? mr/m3 HUI, pas MepEeHUI
paspelleHnn | wecTsa, TOHH
B roj
Yrnepoga okeng | da 12,524241 5,335081 5,3488 5,34194 Mepuoanye- MBW -1 - 06,
cKune M-MBW -
173-06
Xpom (Cr &%) Ja 0,395533 0,143512 0,1939 0,168706 Mepuoanye- 1 MnHO o
cKme 13.1.31-02,
MnHA o
13.1.49-05

BoeiwenauneaHne cneka n ovneTpauuns nynbnbl MOHOXpOMaTa HaTpus: besgonomnTHbIN (6e3 KanbuMncogepKaLlero HanonHUTENS)

Cnocob npoussoacTea MoHoxpomara Hatpus, 0,2105 mnH. M3

Xpowm (Cr 6+)

Ja

0,304055

0,395622

2,0272

1,211411

Mepuoanye-

CKmne

NnHO @
13.1.31-02,
NnHO @
13.1.49-05

Cywka wnama (pygHoro octarka): besgonomuTtHein (6e3 Kanbunncogepkailero HanonHnTens)

910¢-61 01N
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Mepwo-

Hanwnuwne 3a- [lopoBas
HanmeHoBaHue MuHumanb- Makcumanbe- | CpeaHsist KOH- AnyHocTb | OBo3HaueHue
rpsasHAOWero | Macca sarpsis- Tun namepe-
3arpasHaowero Hasi KOHLEeH- Hasi KOHLEH- LeHTpayms, . namepe- | MeTOAUKN U3-
BellecTBa B HAKOLWEero se- HUN
BelLecTBa Tpauusa, mr/m® | Tpauua, mr/m? mr/m3 HUI, pas MepEeHUI
paspelueHn | LWeCcTBa, TOHH
B roj,
Cnocob nponssoacTea MoHoxpomara Hatpua 0,0688 MrH. M3
AsoTa guokeng | Oa 7,65354 27,83452 29,2286 28,53156 | Nepwmogunye- 1 M-18
cKkme
A3oTa okcug Ha 1,2437 4523152 47496 4636376 | Nepmogunye- 1 M-18
cKkme
AvantoMnHni Ja 0,896088 2,756843 3,9242 3,340521 | Mepvogunye- 1 MHA &
TpokeuA (B ne- ckue 16.1:2.3:3.11
pecyeTe Ha 98
antoMUHMIA)
Mbinb Heoprau- | ny 0,962082 1,733738 1,8528 1,793269 | Nepuopunye- 1 MBW Ne MpB
Heckas ¢ coaep- ckme 2000/4

XaHneMm Kpem-

HMa meHee 20,

910¢-61 01N
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Mepwo-

Hanwnuwne 3a- [lopoBas
HanmeHoBaHue MuHumanb- Makcumanbe- | CpeaHsist KOH- AnyHocTb | OBo3HaueHue
rpsisHsiOLLero | macca sarpsis- Tun namepe-
3arpsI3HAILEro Has KOHLEH- Hasi KOHLEH- LeHTpaums, . namepe- | METOLUKM U3-
BellecTBa B HAKOLWEero se- HUN
BelLecTBa Tpauusa, mr/m® | Tpauua, mr/m? mr/m3 HUI, pas MepEeHUI
paspelueHn | LWeCcTBa, TOHH
B roj
20 - 70, a Takke
Bonee 70 npo-
LeHTOB
Yrnepopa okena | ng 3,607438 13,44806 13,4482 13,44813 | MNepuoanye- 1 MBW -1 - 06,
CKue M-MBW -
173-06
Xpowm (Cré+) | g 0,11616 0,363073 0,503 0,4330365 | Mepuopnye- 1 MHO ®
cKkme 13.1.31-02,
nHa ¢

13.1.49-05

910¢-61 01N
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Tabnuuya 8.6 — CymmapHble BbIOpPOCHI MO BCEM CTaaMsamM NPON3BOACTBa MOHOXpOMATa HaTpus

HaumeHoBaHWe 3arpasHsaIoLLEero BeLlecTsa

Macca Bbibpoca rogosas, T

Bbibpoc, kr/T

A3oTa gunokemg 100,55 1,53-1,55
A3oTa okemp 16,34 0,25-0,27
BeHzanvpeH 0,000009 1,37231E-07
AnantomMuHni Tprokeng (B NnepecyeTe Ha antoMmMHUA) 6,36 0,097-0,11
MbINb HEOpraHMyeckas c cogepxaHnem KpemHus meHee 20, 22,66 0,34-0,37
20 - 70, a Takke 6onee 70 %

Cepbl gnokeng 3,27 0,05-0,06
Yrnepoga okeung 20,17 0,31-0,33
Xpom (Cr &%) 0,84 0,012-0,014

910¢-61 01N
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Tabnuya 8.7 — BeIbpocCh! 3arpsasHSOWLMX BELLECTB B NPON3BOACTBE BMxpomara HaTpus

opoBas Mepwuo-
HavnmeHoBa- | Hanuuwne 3a-
macca 3arpss- | MuHumaneHasa | Makcumane- | CpefHss KOH- AVNYHOCTb
HWe 3arpsas- | rpsasHALWEro Twun nsmepe- O6o3HayeHune me-
HSIlOLLEero Be- KOHLeHTpa- Hasi KOHLEH- LeHTpayus, . nsmepe- .
HSIOLLero Be- | BewjecTsa B HWIA TOAVKN U3MEPEHUN
LL|eCTBa, TOHH uua, mr/m® Tpauus, mr/m® mr/m3 HUI, pas
Lecrtea paspeLueHnmn
(kr/T Npoa.) B rog
MponssoacTeo B Lienom (Bce aTanbl) O6bem oTxoaAwmx rasos - 0,157 MnH. M3
Xpowm (Cre*) | a 0,4197 1,5313 1,6313 1,5313 Mepuoanye- 1 MNHO e 13.1.31-
(0,007- CKune 02, NHO @
0,0075) 13.1.49-05

910¢-61 01N
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Tabnuya 8.8 — BbIbpocChl 3arpsisHALWLMX BELWECTB B NPOU3BOACTBE XPOMOBOr0 aHrmapuaa

Hanwuune 3a- [lopoBas
HaunmeHoBa- Mepuogny-
rPA3HSAI0- macca 3arpas- | MuHumanb- Makcumane- | CpeaHasa KOH- O6o3HauveHne
HWe 3arpss- Twvn usmepe- | HOCTb U3Me-
Lero Belle- | HsWero Be- | Hasi KOHLEH- Hasi KOHLEH- LeHTpayus, . . METOAMKN UN3-
HSIIOLL|Ero Be- HWIA peHun, pas B
CTBa B pas- | LECTBa, TOHH | Tpauma, mr/m® | Tpaums, mr/m? mr/m3 MepEeHUI
Lecrtea rog
peLieHnn (kr/T Npoa.)
[Mpon3BoaCTBO B LienioM (Bce aTanbl)
O6bem oTxoaALLMX ra3os - 0,157 MrH. M3
AsoTa guok- | Ja 1,8136 16,7542 31,112 23,9331 Mepuoanye- 1 M-MBW-18,
cug (0,125-0,13) CKune M-MBWN-173-
06
A3soTa ok- Ha 0,2947 2,7223 5,0557 3,889 Mepuoanye- 1 M-MBW-18,
cug (0,020- CKune M-MBWN-173-
0,024) 06
beHzanun- Ha 0,000002 0,000031436 | 0,0000214 | 0,000026418 | Nepuoanye- 1 MnHOD @
peH (1,4*107) CKune 13.1.16-98
CepHas Ha 0,000001 MBW-M-
Knucrnorta (7*10%) 3(PP.1.31.20
11.112081)
Yrnepoga Ha 0,3101 3,1844 5 4,0922 Mepuoanye- 1 MBW-1-06, M-
oKkenga (0,020- CKune MBW-173-06
0,023)

910¢-61 01N
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Hanwuune 3a- [lopoBas
HaunmeHoBa- Mepuogny-
rPA3HSAI0- macca 3arpas- | MuHumanb- Makcumane- | CpeaHasa KOH- O6o3HauveHne
HWe 3arpsas- Tun nsmepe- | HOCTb M3Me-
Llero Belje- | HAWWero Be- | Has KOHLUEH- Has KOHLEeH- LeHTpayms, . . METOLUKN N3-
HSoLWero se- HUI peHui, pas B
CTBa B pas- | LECTBa, TOHH | Tpauma, mr/m® | Tpaums, mr/m? mr/m3 MepEeHUI
Lecresa rog
peLieHnn (kr/T Npoa.)
Xpowm (Cre*) | da 0,5821 8,6589 9,1349 8,8969 Mepuoanye- 4 MnHD @
cKue 13.1.31-02,
MnHOD @
13.1.49-05
Tabnuya 8.9 — BbIbpocChl 3arpssHALLMX BELECTB B NPOU3BOACTBE OKUCK XpOMa METanNyprmyeckon
[lopoBas
HanmeHoBa- | Hanunune 3a- Mepuognu-
macca 3arpas- | MwuHumane- Makcumane- | CpeaHsasa KOH- O6o3HaveHune
HWe 3arpsas- | rpssHsoWero Tun namepe- HOCTb N3Me-
HAOLWEro Be- | Has KOHLeEeH- Has KOHLEeH- LeHTpayms, . . METOAUKN W3-
HAOLWeEro Be- | BellecTsa B HUIA peHun, pas B
LecTBa, TOHH | Tpauua, mr/m® | Tpaums, mr/m? mr/m3 MepeHUI
Lecrsa paspeLueHum rog
(kr/T npog.)
MpounsBoacTBo B Lenom (Bce atanbl) O6bem oTxoaswmx razos - 0,096 mMnH. m3
AsoTa guok- | a 6,4632 46,5143 48,4603 47,4873 Mepuoanye- 1 M-18
cng (0,52-0,56) CKue
A3soTa ok- Ha 1,0503 7,559 7,8748 7,7169 Mepuoanye- 1 M-18
cng (0,085-0,090) CKue

910¢-61 01N
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[lopoBas

HanmeHoBa- | Hanunune 3a- Mepuognu-
macca 3arpas- | MwuHumane- Makcumane- | CpeaHsasa KOH- Ob6osHaveHune
HME 3arpsas- | rPS3HSOLWEro Twn nsmepe- HOCTb N3Me-
HSIIOLLEro Be- | Hasl KOHL|EH- Hasi KOHLEH- LeHTpauyus, . . METOAUKN N3-
HSMOLWero Be- | BewjecTsa B HUIA pEeHUN, pa3 B
LecTBa, TOHH | Tpauua, mr/m® | Tpaums, mr/m? mr/m3 MepeHUN
LjecTtea paspeLueHnmn roa
(kr/T Npoa.)
CepHas kuc- | la 0,000002 MBW-M-
nora (1,6*107) 3(PP.1.31.20
11.112081)
Yrnepoga Ha 7,4921 11,2495 48,3085 29,779 Mepuoanye- 1 MBW - 1 - 06,
oKkeng (0,61-0,65) CKune M-MBW - 173-
06
Xpowm (Cre*) | da 0,9892 3,6521 7,9687 5,8104 Mepuoanye- 1 MnHOD @
(0,08-0,09) CKune 13.1.31-02,
MnHOD @
13.1.49-05

910¢-61 01N
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Tabnuya 8.10 — BeIbpochl 3arpasHALWLMNX BELLECTB B MPOM3BOACTBE OKUCK XPOMa NMUIMEHTHON

ogoBag
HanmeHoBa- | Hanuune 3a- A Mepuognu-
macca sarpas- | MuHumanoHas | Makcumane- | CpeaHasa KoH- Ob6osHaveHune
HWe 3arpsas- | rpAsHSALEro Tun uamepe- | HOCTb U3Me-
HSIIOLL|Ero Be- KOHLeHTpa- Hasi KOHLEH- LeHTpauyus, . . METOAUKN N3-
HSMOLWero Be- | BewjecTBa B HUIA peHUn, pa3 B
LL|eCTBa, TOHH uua, mr/m® Tpauusa, mr/m® mr/m3 MepEeHUI
uiecrea paspeLueHnm roa
(kr/T Npoa.)
[Mpon3BoACTBO B Lenom (Bce aTanbl)
O6bem oTxoaALMX ra3os - 0,063 MrH. M3
AsoTa guok- | a 42296 0,1754 2,4746 1,325 Mepuoanye- 1 M-18
cug (0,84-0,87) CKue
AsoTa ok- Ha 0,6873 0,0285 0,4021 0,2153 Mepuoanye- 1 M-18
cng (0,13-0,15) CKue
Ha 0,000004 MBW-M-
CepHas kuc-
(8*107) 3(PP.1.31.201
nora
1.112081)
Yrnepoga Ha 6,8222 61,3766 69,8836 65,6301 Mepuoanye- 1 MBW-1-06, M-
oKkenga (1,36-1,39) CKune MBW-173-06
Ha 0,1259 0,5088 0,5598 0,5343 Mepuoanye- 1 rOCT
Xnop (0,025-0,03) CKune 12.1.014-84,
M 03-01(NHA

910¢-61 01N
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[lopoBas

HanmeHoBa- | Hanuune 3a- Mepuognu-
macca sarpsas- | MuHumanoHas | Makcumane- | CpeaHasa KoH- Ob6osHaveHune
HWe 3arpsas- | rpAsHAoLWEero Tun nsmepe- | HOCTb U3me-
HSoLWero se- KOHLEeHTpa- Has KOHLeH- LeHTpayms, . . METOAUKN W3-
HAOLWero Be- | BewjecTsa B HUIA peHun, pas B .
LL|eCTBa, TOHH uua, mr/m® Tpauusa, mr/m® mr/m3 MepEeHUI
Lecrsa paspeLueHnm rog
(kr/T npoga.)
® 13.1.58-07)
(n3g. 2001r.)
Ha 0,3791 1,1722 1,7048 1,4385 Mepuoanye- 1 MnHOD @
Xpom (Cr &%) (0,075- cKue 13.1.31-02,
0,081) MnHQ @
13.1.49-05
Tabnuya 8.11 — BeIbpochl 3arpasHALWLMX BELLECTB B MPOM3BOACTBE cynbdara HaTpus
[lopoBas
HanmeHoBa- Hannuune 3a- Mepuogny-
mMacca 3arpas- | MuHumanb- Makcumane- | CpeaHast KOH- Ob6o3HaveHune
HWe 3arpasHs- | rpsasHAoLWero Tun namepe- HOCTb U3Mme-
HAOLWEero Be- | Has KOHLUEH- Has KOHLeH- LeHTpayms, . . METOAUKN W3-
toljero Bewje- | BewecTsaB HUIA peHui, pas B .
L|ecTBa, TOHH | Tpauus, mr/m® | Tpauus, mr/m® mr/m3 MepeHUI
cTBa paspeLleHum rog

(kr/T Npoa.)

[Mpon3BoACTBO B Lenom (Bce aTanbl)

O6bem oTxoaAwmx rasos - 0,0748 mnH. m3

910¢-61 01N
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[lopoBas

HanmeHoBa- Hanwnuune 3a- Mepuogny-
mMacca 3arpas- | MuHumanb- Makcumane- | CpeaHas KOH- Ob6osHaveHune
HME 3arpsasHs- | rPSA3HAOLWErO Twn nsmepe- HOCTb n3Me-
HSIIOLLEro Be- | Hasi KOHLEH- Hasi KOHLEH- LeHTpauyus, . . METOAUKN N3-
toLero BeLe- | Bewjectsa B HUIA peHun, pas B
L|ecTBa, TOHH | Tpauws, mr/m® | Tpauus, mr/m® mr/m3 MepEeHUI
cTBa paspeLueHnn rog
(kr/T npoa.)
Cephas kuc- | da 0,00000005 0,3467 0,3467 0,3467 Mepuoanye- 1 MBW-M-
nora (7*10°10) CKune 3(PP.1.31.2
011.112081)
Cepbl gnok- | da 1,477477 12,0422 14,1246 13,0834 Mepuoanye- | 1 M-MBW-15,
cug (0,021- CKune M-MBW-173-
0,024) 06
Yrnepoga Ha 18,238764 | 165,4007 198,4797 181,9402 Mepuoanye- | 1 MBW-1-06,
oKkeng (0,25-0,27) CKune M-MBW-173-

06

910¢-61 01N
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8.4.2 Xnpgkune cobpochbl

TexHonornyeckme cxembl NPOM3BOACTBA COEAVNHEHN XpOMa B PErMaMEHTHOM PEXMME
paboTbl HE 0Bpa3yeT XUOKNX OTXOA0B, TPEDYHOLWMX cneyuanbHbIX peLeHnin no obesspexmea-
HWIKO NN HEWTPanuaauun.

KoHpgeHcaT oT napoBbIX NMMHUK, a Takke NPOoLYBOYHbIE BOAbI SHEPrOTEXHONOMMYECKNX
KOTNOB (KOTNOB-YTMUNM3aTOPOB) He TPebyroT cneynanbHbIX PELLEHUIA MO OYNCTKE U MOryT ObITb
MOBTOPHO MCMONb30BaHbl B MPOM3BOACTBEHHBIX NMPOLECcax Ha nnolwlagke npeanpusatms. Ns-
ObITOK faHHbIX CTOKOB, HE UCMONb3YEMbIN B NPON3BOACTBE, cOpackiBaeTCa B MPOMIIMBHEBYHO

KaHanmsauyumio.
8.4.3 TBepable oTxoabl

OcCHOBHbIM TBEPALIM OTXOAOM B MPOU3BOACTBE COEAUHEHUA XpOMa ABNAETCA Linam
MOHOXpOMaTa HaTpusa, obpasyrowmncs B npoLecce Npon3BOACTBa pacTBopa MOHOXpomaTta
HaTpua. YacTb AaHHOro Wwnama noBTOPHO NUCMONb3yeTCs Npu NPUroToBneHnn Wnxtsl. OcTae-
LLieecs KONM4YeCcTBO CKNaanpyeTcs Ha cneypnansHO 0bopyaoBaHHbIX nonuroHax. Hopmel obpa-
30BaHMS WWnama MoOHoOXpomaTa HaTpus npeactaeneHsl B Tabnuue 8.12.

Obpaayrowmecs B npouecce Npom3BoACTB Buxpomara HaTpua XpOMUXPOMTaHbIN oca-
AOK 1 cynbdaT HaTpusa cbipel, B NonHOM obbeme nepepabaTtbiBatOTCA B NPOU3BOACTBAX XPO-
MOBOrO AyOUTENS U TEXHUYECKOro cynbdaTta HaTpusa COOTBETCTBEHHO.

OcTarnbHble TEXHONOrMN TBEPAbIX OTXOL0B NPON3BOACTBA HE 0OpasytoT.
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Tabnuya 8.12 — Hopmbl 06pasoBaHus LLnama MOHOXpOMaTa HaTpus B MPOU3BOACTBE MOHOXpOMAaTa HaTpus

HaTpu1s B NPo-
N3BOACTBE
MOHOXpoMaTa

HaTpus

Knacc onac- Macca pasme- | Tun obbekTa 3a-
HanmeHoBaHue
TexHonorua Kop, no dhkko HOCTW gn4a pynna oTXo40B | LUEHHbIX OTXO- XOPOHEHNSA OT- MpumeyaHue
oTxoAaa
OoC JOB, TOHH XO4,0B

Mpounssoa- OT1xoabl 31261221393 3 OTxopbl Npo- 60016,1 Mpoune ob6b- CobcTBeH-
CTBO MOHO- dhuneTpaumm Mn3BOACTBA EeKTbl pasme- HbIA NOSNINrOH
Xpomara pactBopa Mo- LLeHMNA OTXO- no pasmeLle-
HaTpun4a HOXpomara 00B HUKO TOKCUY-

HbIX OTXO40B
(LwnamoHako-

nnuTens)

9102-6L 01U
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8.5 Haunyuwme AoCTynHble TEXHONOINMMU

B panHom cnpasoynuke HAT npuBogatca gaHHbIe O €4UHCTBEHHOM npeanpusatin. B
COOTBETCTBUM C NPUHATBHIMW HOPMAaTMBHLIMW MPaBOBbLIMW akTaMM HaUmyuLLYHO AOCTYMHYH TEX-

HONOrnKo Bbl6paTb Henb34.

8.6 OnpepeneHne HauNy4WUX JOCTYNHbLIX TEXHONOINMM AnNA

npoun3BoacTtBa coeauHeHuMn Xpoma

B HacTosiLee Bpems nmeeTcs MHopMaLMs TOMbKO Mo O4HOMY MPOU3BOLUTENIO COen-
HeHWN xpoma. Takum 06pa3oM, B COOTBETCTBUM C MPUHATBIMUA HOPMaTUBHBIMU MPaBOBbLIMA

aKkTaMm Hanny4LLyo AOCTYMHYH TEXHOMNOMNIO BbIOpaTh HEMbL3S.
8.7 NepcneKkTUBHbIE TEXHOOINMU

Ha paHHbIi MOMEHT nepcnekTnesa pasBuTUS NPOM3BOACTE COEANHEHUA XpOMa MOXET
COCTOSITb B YNy4LLEHNWN Ka4YecTBa roTOBOro NPOAYKTa, OTNaAKe OCHOBHbLIX CTaAu npolecca u

CHWXKEHWN BO3LENCTBUS Ha OKPYKaKOLLYHO cpeay.
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Pa3gen 9. NMpoun3BoaCTBO TEXHUYECKUX CONen Ha OCHOBe xropuaa

HaTpus

FanuToBble OTXOAbI ABMASKOTCA HEM3OEXHLIM NOBOYHLIM NPOAYKTOM nepepaboTkm Ka-
NUAHBIX PY4 PNOTaUMOHHBIM 1 ranyprmyeckum cnocobamm n nx KonmyvecTso Npu LOCTUrHYTOM
YPOBHE N3BNEYEHNA XITOPUCTOro Kanmsa B roToBbIM NPOAYKT B OCHOBHOM ONpefenaeTcsa cocra-
BOM nepepabatbiBaeMon pyabl. [annToBble OTX0Abl B OCHOBHOM COCTOSAT W3 XNOPUCTOrO
HaTpuna (Ha 94 — 98%). Kpome Toro, B otxogax cogepxatca Hebonblmne konmdectsa KCl,
MgCI2, CaS0O4, HepacTBOpUMOro octaTtka. [annToBble OTXOAbl ranypriuvyeckmx KanmmHbIX
habpuk KpynHOCTLIO MEHeEE 5 MM 1 cogepxannem enarn He Bonee 7,0% 1 ranutoBble OTXoAb!
hnoTaUNOHHbBIX KanMnHbIX pabpurk KPYNMHOCTBIO MEHEE 2 MM U C BNaXHOCTLIO He Bonee 7,5%
pasmMeLlaroTCs Ha coneoTBanax MU 4acTUYHO MCNOMb3YHTCA AN 3aknagku oTpaboTaHHOoro
LLaxTHOro NpocTpaHcTBa. Ha kaxayro ToHHY xnopuaa kanua B AO «Ypankanun» B 3aBuCK-
MOCTW OT COAEPXXaHNA CUnbBMHa B pyae obpasyetcsa 2,25-2,95 T rannToBbIX OTXO40B.

FanuToBbIE OTXOAbI NCMOMNL3YHOTCA ANA NPOM3BOACTBA pPAfa TEXHUYECKUX CONEN:

- conn Kamckon noBapeHHOW,

- KOHUEHTpaTa MUHepanbHOro «l annt» Mapkm «Ay;

- KOHUeHTpaTa MmHepanesHoro «lanut» (coctas INIMM);

- HATPUS XNOPUCTOrO TEXHNYECKOTO KapbePHOro;

- KOHUEHTpaTa MnHepanbHoro «lannt» mapkm «b».
9.1 MpousBoacTBoO

[aHHbIe TeXHNYEeCKne CoONn NPOM3BOASATCHA B OTAEMNEHUMN CONN CUNBBMHUTOBOW obora-
TuTensHon dabpukn (COP) Mepeoro Conmkamckoro kanumHoro pygoynpasneHns (CKPY-1)
MAO «Ypankanuny. MeTog npomM3BOACTBA — XONOAHOE pacTBOPEHME (BbiLLenayumBaHme) octa-
TOYHOrO XSIOPUCTOrO Kanus U3 rannToBbIX OTXO40B ranyprin4eckoro npon3BoacTaa.

Otpenenne conn CO® BBeaeHo B akcnnyatauuio B 1971 rogy. B pesynbtate MHoOro-
YNCNEHHBIX PEKOHCTPYKLUMW, NPOBEAEHHbIX B 1972-1973 rogax, bbina 3Ha4ynTensHO N3MEHEHa
TexHonormyeckasa cxema npomssoacrtea. B 1991-1993 rogax otaeneHne conuv 66110 noaeepr-
HYTO AOMONHUTENBbHOW PEKOHCTPYKLMM NO YNYULLEHWIO npouecca obeclunamnmBaHna nyTem
yCTaHOBKM onoTOMaLUWHbI U LEHTPOOEXHOW MHOrocTyneH4aTton gpodbunku. B nocnegyrowem

Apobunka bbina NCKMKYEHa U3 TEXHONOMMYECKOM CXEMbI MPON3BOACTBA.
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lopoBas MOLHOCTL NPOoM3BOACTBa conv Kamckon noBapeHHOW, KOHUEeHTpata MuHe-
panbHoro «lannut» mapkn «A» yteepxxgeHa B o6beme 500 000 ToHH. [pon3BoaCTBO COCTOUT
N3 O4HOrO TEXHOMOMMYECKOro NoToKaA.

[Mpon3BoACTBO KOHLEHTpaTa MuHepansHoro «lanuty (cocrae MNIMM) ocywecTenaeTcs
B otaeneHun conn ¢ 2006 roga. MeTog Npon3BOACTBa — XONTO4HOE pacTBOPEHME (Bbllenaym-
BaHME) OCTaTOYHOro XfOPUCTOrO Kanus M3 ranuvToBbIX OTXO4OB ranypruyeckoro npousBOa-
cTBa.

Mpouecc nonyyeHuns conn Kamckon nosapeHHown, Manuta n MMM coctout 13 cnegyto-
LLIMX OCHOBHbIX TEXHOSTOMMYECKNX CTagum:

- Knaccudunkaumsa rannTtoBbIX OTXOLO0B,

- BblLLienadmBaHne XnopuCToro Kanms,

- MPUrOTOBIIEHNE PaCTBOPOB PeareHToB.,

- obeclunamMnmBaHue;

- 06e3BOXMBaHME XIOPUCTOrO HaTPUS;

- ocBeTNeHne 0b6OpOTHOro paccona;

- cywika conu Kamckon nosapenHon, Manvta mn MMV,

- 06paboTka roToBOro NPoAyKTa aHTUCTIEXMBATENEM.

Cxema nonyderus conu Kamckon nosapenHon, [anuta u MM ¢ ykasaHvem ctagum

TEXHOIOrMYeCcKoro npoLecca npeacrasneHa Ha pucyHke 9.1.
9.1.1 Knaccudukaumsa ranmrtoBbIX OTXOO0B

Mpn nonyyeHnn conn Kamckom noeapeHHoW 1 ManuTta knaccudukaums ocywecTens-
eTca no sapwaHtam 1 nnum 3.

BapuaHT 1.

B TpexcTpyvHbIM NyNbnoaennMTens NogaroTcs 0B0pPOTHBIM paccon n3 HanopHoro 6aka n
NEHTOYHbIM KOHBENEPOM ranmToBble OTXOAbI ranyprudeckoro npomssoacrea. ObpasosaBwa-
AcCH Nynbna NpoxoauT nocregoBaTenbHO ABa Kackaga AyroBbIX CUT C LUMPUHOW LEenu, CooT-
BETCTBEHHO, 4 MM U 2 MM. HagpeLueTHbIV NPOAYKT «BEPXHErO» Kackaaa CUT HanpaenseTcsa Ha
KHWKHWAY» Kackag cuT. HagpelweTHbIM NpoayKT «HWKHEroy» kackaga cut obe3BoXunBaeTcs Ha
BaKyyM-punbTpe 1 HanpaBnseTcs Ha NEHTOYHbIM KOHBEWEP 1 Aanee B LaxTy B Ka4YecTBe 3a-
Knago4yHoro marepuana. lNogpeleTHble NPOAYKTbI KBEPXHErO» U «HMKHETO» KackagoB Ayro-

BbIX CUT, 0OBbEAVHAACH, CTEKatoT B Dak.

BapuaHT 3.
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B TpexcTpynHbIn nynbnogenuTens NogarTca camoTeEKOM 0BOPOTHLIW Paccos 13 Hanop-
Horo 6aka 1 NeHTOYHbIM KOHBEMEPOM ranmMToBble OTXOA4bl ranypruyeckoro npomssoactea. O6-
pasoBaBLIaACa Nynbna NpoxXoanT NocneaoBaTenbHO ABa Kackaga AyroBbIX CUT. KBEPXHUN» U
KHWKHANY C LUMPWUHOW LLENN, COOTBETCTBEHHO, 4 MM N 2 MM. HagpeLlLeTHbIM NPOAYKT «BEPX-
Hero» kackaga cuT noctynaet Ang o6e3BOXMBaHNA Ha NEHTOYHbIM BakyyM-puneTp. lNMogpe-
LWETHbIN NPOAYKT «BEPXHEro» Kackaga CUT NOCTYNaeT Ha «HWKHUA» Kackag cut. HagpeleT-
HbIA NPOAYKT «HWKHEro» Kackaga CUT U NOAPELLETHbIN NPOAYKT «KHWKHEro» Kackaga CuT, Co-
eVHSASACh, CTekaeT B Dak.

O6Ge3BOXEHHbIE ranMToBbIe OTXOAbI C NEHTOYHOrO BakyyM-ounbTpa HanpaeBnsaoTCa Ha
NEHTOYHbIN KOHBEWEP U fanee B OTAENEHNe yaaneHns OTXO40B.

Mpwn nonyyeHunn MM knaccndmkaums oCyLLECTBNAETCA NO BaApPUaHTY 2.

BapuaHT 2.

B TpexcTpynHbIn nynbnogenuTens No4arTca camoTeEKOM 0BOPOTHLIWM Paccos 13 Hanop-
Horo 6aka 1 NeHTOYHbIM KOHBEMEPOM ranmMToBble OTXOA4bl ranypruyeckoro npomssoactea. O6-
pasoBaBLIaACca Nynbna NpoxXoanT NocneaoBaTenbHO ABa Kackaga AyroBbIX CUT. KBEPXHUN» U
KHWKHANY C LUMPWUHOW LLENN, COOTBETCTBEHHO, 8 MM 1 3 MM. HagpeLlLeTHbIM NPOAYKT «BEPX-
HEeroy» Kackaga CuUT U NoApeLleTHbIN NPOAYKT «HWKHEro» Kackaga CUT COeAMHSIKOTCS Ha NeH-
TOYHOM BakyyM-bunbTpe. lNogpelleTHbIn NPOAYKT «BEPXHEro» kKackaga CUT MOoCTynaeT Ha
KHWKHUNY Kackag cuT. HagpeleTHbIN NPOAYKT «HWKHErO» kackaga CcuUT CTekaeT B Bak.

O6e3BOXEHHbIE ranMToBbIe OTXOAbI C NEHTOYHOrO BakyyM-ounbTpa HanpaeBnsaoTCa Ha
NEHTOYHbIN KOHBEWEP M fanee B OTAENEHWe yaaneHns OTXO40B.

Kugkaa dasa oTOUNLTPOBLIBAETCH HA NNEHTOYHbIX BaKyyM-hbuUnbTpax ¢ NOMOLLLH Ba-
KyyM-HacOCOB U MOCTynaeT B PECCUBEPSI, TAe OTAENSETCS OT NapoBO34YyLLIHOM CMECK n cTe-
kaeT B cOopHUK—TnaposaTeop. lMapoBosayllHaa CMecCb Yepes NoByLIKM 0CBOOOXAAACh OT
MENKNX Kanenb dpuneTparta, BeibpacskiBaeTcs B atMocdepy. PereHepaunsa (npombiBaHne oT
OCTaTKOB KPUCTanmoB XOpUCTOro Hatpus) unbTpoBanbHOro NooTHa U PE3NHOBOW NEHTbI
npoun3BoamTCa 0BOPOTHBIM paccosioMm M3 HanopHoro Baka. Paccon nocne pereHepauun w

dbunbTpat crekatoT B Bak.
9.1.2 BblwenaymBaHune Xs1I0pUCTOro Kanus

Mpn npoussoactee conm Kamckon nosapeHHOM M [anuta nogpelleTHbIn NpoaykT
«BEPXHEro» Kackaga CUT M MoAPeELLETHBIN NPOAYKT «HWKHEro» Kackaga CuUT cTekaroT B Bak,
rae NpPoOMCXoauT BblenavmBaHne OCTaToOuHOro XNOPUCTOro Kamnus B ranmnToBbIX OTXO4ax Xo-

JTOAHbIM O60pOTHbIM paccoiom, a 3arem HacocamMu nynbrna nogaetca Ha obeclunamnmeaHme.
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Mpn nponseoactee MMM B Gake NponCxoauT BbilLenavmBaHWE OCTaTOYHOrO Xropwu-

CTOro Kanusa n3 HagpeLLeTHOro NPOAYKTa KHWKHEroy Kackaga CUT XonoaHbIM 060pOTHBIM pac-
COmnomMm, a 3atem Hacocamu obpasoBaBLUaACS Nynbna NogaeTca B CryCtutene Ha obeclunamnm-

BaHue.
9.1.3 MNMpurotoBneHne pacTBOpPOB peareHTOB
9.1.3.1 NMpurotoBneHne BogHOro pacrteopa nonuakpunamuaa (MAA)

B paboTarowyto mewwanky 3anueaeTtcs Boga u 3arpyxaetcs [NAA. Yepes wtyuyep B Hak
nogaeTca nap ANs HarpeBa BoAbl. PacTBop nepemelumnBaeTcsa A0 NONHOro pacteopeHma NAA
(otcyTctBMe cryctkoB). O6bem pactBopa B Mellanke agoBoauTcs Boaoun. lNonyveHHbln pac-

TBOP NepekaymBaeTCa HAaCOCOM B pacxofHble Haku.
9.1.3.2 lNMpurotoBneHne BOAHOIro pactBopa HeoHona

B paboTtarowyto Mellanky 3anuBaroT BOAY M HarpeBaroT napom. bouka ¢ HEOHONom
yCTaHaBNMBaETCA B OMNPOKMHYTOM COCTOSIHUM Ha crieyuanbHyro napoByto 6aHo Hag meluan-
kow. [Nog AencTememM BbICOKOW TeMMepaTypbl HEOHON NnaBsuTcAa. PacnnaBneHHbIn HEOHON Ye-
pes3 3arpy304Hyto BOPOHKY NOCTyNaeT B MeLlarnky. PactBop nepemelrumBaeTcs 40 NOMHOro pac-

TBOPEHWS HEOHONA, 3aTEM NepekavnBaeTCs HaCoOCOM B pacxoiHbli Bak.
9.1.4 ObecwnamnuBaHue

[Mpouecc OYMCTKM OT 3arpsa3HALLMX HEPACTBOPUMBIX Npumecen conn Kamckon nosa-
PeHHOW 1 ManuTa Npon3BoANTCA NOCnNeaoBaTenbHO Ha 3-X CTaauax: B Cryctutene, dprnotoma-
LWWHE K crycTuTene.

A pekTNBHOCTL 0OBecLuNamMnMBaHna ONpeaenseTcs CKOPOCTbIO BOCXOAALLErO NOTOKa
B CryCTUTENSAX, KPYNHOCTBIO YacTuL, NnogaBaeMblx Ha onotaymio 1 npoummin paktopamn. Pas-
rpyska cryctutens (1 cragus obecunamnmeaHns) nogaeTtca B 4-x KaMepHyH hnoToMallmHy
Ha wnamoByto dnotaumo. B kadvecTBe peareHTa, cobupaTens wnamoB, UCNONb3YeTCa BOA-
HbIA pacTBop HeoHona. [1na ynydwenns agcopbumm ncnonb3yeTcsa BOAHbBIA pacTBOp dOrioKy-
naHTa MNAA. OunweHHasa OT MMUHUCTBIX YacTuy, Nynbna NOCTynaeT B pasrpy304HbIA KapMaH
drnoTomMalLnHbI 1 ganee B CryCTUTENMb, pa3rpy3ka KOTOPOro CaMOTEKOM HanpaBnaeTcsa Yepes
BydepHyo eMKOCTb Ha CTaaunto obesBoxxmBaHna. CnmBbl CrycTUTENEN N NEHHbIM NPOAYKT dno-
Tauumm, cogepxallime Menkme ComneBble HepacTBOPMMbIE YacTuLbl, CTEKalOT B pacnpegenu-

TenbHbIN 6ak 1 ganee B CryCtuTenu.
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[Mpouecc OUMCTKM OT 3arpsaAsHSLWLMX HepacTBOpUMbIX npumecen NIMM nponssoaunTca
nocneaoBaTenbHO Ha 2-X CTaanax B CryCTUTENSAX.

O pekTNBHOCTL 0OBecLINamMmnMBaHna ONpeaenseTcs CKOPOCTbIO BOCXOAALLEro NoToKa
B CTryCTUTENSX, KPYNHOCTBIO YacTul. B kavectBe agcopOupyrowlero peareHta ncnonb3yeTcs
BOAHbIN pacTeop driokynaHTa NAA. Paarpyaka cryctutens (1 ctagnsa obecunamnmsaHms) no-
AaeTca B APYron CryCTuTenb, pasrpy3ka KOTOPOro CaMOTEKOM HanpaBnaeTcsa vyepes bydep-
HYH eMKOCTb Ha cTaguio 06e3BoxmneaHus. CnmBbl CryCTUTENEN, COaepXKalLumMe Menkme cone-

Bbl€ HEPACTBOPUMbIE YaCTULbI, CTEKAIOT B pacnpenenuTenbHbii U aanee B CryCTUTENN.
9.1.5 O6e3BOXMBaHNE XJIOPUCTOrO HaATPUSA

CryuwleHHas xnopHaTpueBas nynbna co CrycTuTens nocTynaeT Yepes pacnpegenntens-
HblIn Bak Ha NEHTOYHbIE BakyyM-punbTpbl. TBeppasa dasa (ocagok) cbpacbiBaetca yepes
TEYKN Ha NEHTOYHbIN KOHBEWEP N TPAHCNOPTUPYETCA B CyLUUIBHOE OTAENEHNE.

Kupgkaa dasa (punbTpaTr) oTcacbliBaeTCa C NEHTOYHbIX BaKyyM-(OUNbTPOB BaKyyM-
Hacocamu 1 NOCTynaeT B peCCUBEPDI, FAe OTAENAETCA OT NapOBO3AYLLUHON CMECU N CTEKAET B
cOopHMK—TMapo3aTBop. apoBo3gylwHas CMeCb Yepes NOBYLLKM, 0CBOBOXAAACH OT MENKNX
kanenb punbTpaTa, BoibpaceiBaeTca B atMocdepy. PereHepaunsa (npoMbiBaHNE OT OCTaTKOB
KPUCTannoB XNOPUCTOro HaTpmna) puneTpoBanbHOrO NONoTHa N PE3MHOBOW NEHThI NPOU3BO-

AnTCs XxonogHom sogon. Paccon nocne pereHepaunmn n ounbTpar CTekaroT B Hak.
9.1.6 OcBeTneHne o60poOTHOro paccona

Cnue co ctagun obeclunamnmBaHns, CoOAepXaln B BUAE B3BECU MENKNE YacTumUpbl,
NOCTynaeT CaMOTEKOM Ha CTafMio OCBETNIEHMSA Yepes pacnpeaenutenbHbii 6ak pacconos B
cryctutenu. Ans nHTeHcndmkaumm npouecca oCaxaeHns B pacnpegenvrenbHbin 6ak pacco-
noB 13 pacxogHoro Baka nogaetca BogHbin pactesop MAA. CryleHHbIN rMMHUCTO-CONeBOM
Lwnam Beirpyxaetcs B COOpHbINM Bak 1 Hacocamn NogaeTcsa Ha CUNbBUHUTOBYHO oboraTuTenbs-
HyrO pabpuKy, OTKyAa nepekadmBaeTcs Ha wnamoxpaHmnuile. OcBeTneHHbIM paccon cnuea-
eTca B cOopHbIN Bak 1 Hacocamm NoJaeTcs B HANOPHbIN B6ak Ans MCNonb3oBaHna 060POTHOro
paccona BO BCEX TEXHONOrmyecknx nepegenax. Nepenvebl C «HyNeBonW» OTMETKM OTKaumBa-

FOTCA NOrPY>KHLIMN 3yMMNOBbIMM HAacocammn B COOpHbIN Bak.
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9.1.7 Cywka conu Kamckon nosapeHHon, Nanuta n Nrv

Cywka conu Kamckon nosapeHHou, Nanuta n MMM ocywectenaeTca B annaparax Ku-
nawero cnos (neyn «KC»).

BrnaxHbIn NpOAYKT C KOHBENEpPa NOAAETCH B pacxoaHble ByHkepa, OTKyAa NEHTOUHbIMN
nuTaTenammn TPaHCNOPTUPYETCS B 3arpy304HbIE TEYKM U C NOMOLLBIO 3abpackiBaTenen 3arpy-
XaeTcs B HagpeLlleTHyo YyacTb neun «KC». CyLluka BNaXKHOro NpoayKTa NnpomM3BognTCS AbIMO-
BbIMW rasamu, obpasyrommMmca B pesyrnbTaTe CKuraHmsa Tonnvea — rasa. [biMoBble rasbl C
Temnepatypon ot 390 °C go 500 °C npoxogaT yYepes rasopacnpenenuTenbHyro peLleTky n
CO34al0T Haf HEW NMCEBAOOKMKEHHBIA KAMALWMA CITOU NPOAYKTa.

BoicyweHHble conb Kamckas, Manut n MMM HenpepbiBHO BbIrpy:karoTcs 13 neven «KC»,
NOCTYNaroT Ha NEHTOYHbIN KOHBEMEP W Ha CKraj XpaHeHUs.

AbIMOBbIE rasbl NOCTYNAKT Ha 2-X CTaAUWHYIO (CyXyr0 U MOKpPYH) oumcTky. Cyxas
OYMUCTKA NPOUN3BOAUTCA B LMKNOHAX. biNb XNOPUCTOro HATPUS U3 LMKITOHOB pasrpyKaeTcs
yepes LUM30Bble «MUranku» Ha CkpebkoBble KOHBeWepsbl. [bIMOBLIE rasbl ganee AbIMOoCco-
caMu NoAarTCa Ha MOKPYHO OYMCTKY B TPyObl «BeHTypu» 1 kanneotaenutenu. Ans ynasnu-
BaHWA MbiNK B rasoxoabl nepeg Tpybamu «BeHTypny cneumanbHbIMK OPCYyHKamMmn nogaeTcs
Boga. Kannm Bogbl, COEANHAACE C MbiNbO XNOPUCTOrO HaTpus, Nog A4ENCTBUEM CUN MHEPLUN
cobupatrotca B LunamocbopHmkax B Buae paccona. Yacte Menkmx OpbIar ynaBsnmeaeTcs B Kar-
neoTAenuTensax, NPUCOeaNHAETCA K OCHOBHOMY NOTOKY U3 LLUNaMocOOpHUKOB 1 cOpackiBaeTca

B cOOpHbIN Bak.
9.1.8 O6paboTka roToBOro NpoAyKTa aHTUCNeXuBarenem

Mo 3asBkam noTpebutenen Ha NEHTOYHOM KOHBEWEpPE npomnsBoanTcs obpaboTtka conum
Kamckon noBapeHHOM aHTUCnexunsarenem. B kadecTBe aHTUCNeXnBaTens NpMMeHsaeTeca Le-
no4yHown pacTtBop kanusa xenesmctocuHepoguctoro (PKCK). MNopaya pactBopa aHTUCnEXnBa-

TeNA Npon3BoANTCA aBTOMaTU4YeCKN HACOCOM-A403aTOPOM.

9.2 NMpoun3BoACTBO HATPUA XJFTOPUCTONO TEXHNYECKOro KapbepHOro,

KOHLEHTpaTa MUHepanbHoro «fanut» Mmapku «b»

B HacTosiLee BpeMs OCHOBHOW TEXHOMOrMEN NPOU3BOACTBA SBNSIETCA PbIXJIEHME CO-
neoTeana, TpaHCNopTMPOBaHNe, APOOeHNe 1 NOrpy3Ka ranmToBbIX OTXOA0B.
Bbinyck HaTpusi XNOPUCTOrO TEXHNYECKOrO KapbepHOro N KOHLEHTpaTa M1UHeparbHOro

«[anuTy MapKu «b» npon3BoaANTCA Ha ABYX TEXHONOIMMYECKUX NNHNAX.
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MOLLHOCTb MO OTrpy3Ke HaTPUSA XNOPUCTOrO TEXHUYECKOrO KapbePHOro NI KOHUEHTP-
ata MuHepanbHoro «lannut» Mmapkm «b» no nHnm Ne 1 coctaenset 750 000 TOHH B rog, B
TOM 4uCrne:

- HATPUI XNOPUCTLIN TEXHNYECKNIN KapbEePHBLIA UM KOHUEHTPAT MUHEpPanbHbIA «[annT»
Mapkun «by», oTrpy>kaemMble HacbInbo — 550 000 TOHH B rog;

- OTrpy>Xaemble B MArkmnx koHTemHepax — 200 000 ToHH B rog,.

MOLLHOCTb MO OTrpy3Ke HaTPUSA XNOPUCTOrO TEXHUYECKOrO KapbePHOro NI KOHLEHTP-
ata MmHepansHoro «lannt» mapkn «b» no nuHnK Ne 2 coctaengaet 150000 ToHH B rog.

TexHonormyeckaa cxema nonyYeHna HaTpus XIOPUCTOrO TEXHUYECKOTO KapbepHOro,
KOHUeHTpaTta MuHepanesHoro «lannt» mapkn «b» BknrovaeT cnegyrowime cragun:

- pPbIXNIEHME coneoTBana;

- ApobrneHne rannToBbIX OTXOAO0B;

- pacoBKka 1 OTrpy3Ka roToBOW NPOAYKLMN.

OnuncaHne TEXHONOMMYECKOW CXEMbI MPUBOAUTCA Ha NpuMepe nNnHMM Ne 1.
9.2.1 PbixneHune coneorBana

PaspaboTka coneotBana ocyLLEeCTBNAETCA pbIXSIEHMEM C nomoLsto Bynbaosepa. Mak-
cumarnbsHas KpynHocTb KyckoB coctaBndaeT (300-500) mm. lNMorpyska ranutoBbIX OTXOA0B Ha
KOHBEMEP OCYLLECTBNAETCA MOrpy304HO-4OCTaBOYHON MaLLUMHOW O4HOKOBLLOBbLIM 3KCKaBaTo-
poM. o ckpebkoBoMy koHBeNEPY N03. 802 ranuToBLIE OTXOAbI Yepes ApobUIKy NOCTynaroT Ha
NEHTOYHbIN KOHBEWEP, C KOTOPOro Mo yCTyny nog CoBCTBEHHbIM BECOM paspbIXf€HHbIE ranu-
TOBblE OTXOAbI CKNaanpPyroTCa Y NOAOLBLI Kapbepa. [orpyska ranMtoBbIX OTXO40B OCYyLLEeCTB-

NSETCHA 3KCKaBaToOpPOM MOrpy304HO-40CTABOMHON MaLUMHOW Ha CKPeOKOBLIN KOHBEWEP.
9.2.2 lpo6neHune ranutoBbIX OTXOA0B

B ppobunke, koTopas BMOHTUPOBaHa B CTaB CKPeOKOBOro KOHBEMEpa, NPOAYKT Noa-
BepraeTcsa npegBapuTensHoOMy 4pobneHnio 40 KpynHOCTKN KyckoB MeHee 150 mm. MNMocne npeg-
BapUTENBHOIO ApobneHnsa ranMToBble OTXOAbl CKPEDKOBLIM KOHBEMEPOM TPaHCNOPTUPYHOTCS
B OyHKep-neperpyxarenb, ganee B MONOTKOBYH Apobunky. [pobneHbin npogyKT (HaTpun Xno-
PUCTBIN TEXHNYECKNUW KApbEPHBIA UNN KOHLUEHTPaT MUHepanbHbin «[rannT» Mmapkm «b») neH-
TOYHLIM KOHBENEPOM Yepea DyHKep MOCTYNaroT Ha rpoxoT. [ogpelueTHbIN NpoayKT No TpyOHON
TEUKEe NOCTYNAET Ha KOHBENEP NEHTOYHbIWM. HagpelweTHbIM NpoayKT nogaeTca B 4podunky ans

aoppabnueaHus, 3aTeEM Ha KOHBENEP.
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Mo cornacoBaHuMo ¢ NOKynaTenem oTrpyKaemMbi NPOAYKT MOXET ObiTb 0bpaboTaH pe-
areHtamun. ObpaboTka OTrpy>Kaemoro npoaykTa OCyLLeCTBNSETCH Ha KOHBEWepe nyTem no-

Aayn pacTBopa aHTUCNEXMBATENS U3 pacxo4HOro 6aka camoTeKOM.
9.2.3 dacoBKa 1 oTrpy3Ka roroBov npoayKkumm

dacoBka B MSArkMe KOHTEMHEpPbI KOHLEHTpata MuHepanbHoro «lanut» mapkm «b»,
HaTpUs XNOPUCTOrO TEXHNYECKOTO KapbEPHOrO MPON3BOAMUTCS Yepes 103aTop.

C posatopa hacoBaHHble KOHTENHEPBI C MOMOLLbHO KOHBEWEpa NepemMeLLaroTCs Ha KOH-
TEMHEPHYIO NMMoWaaKy ANS MOCNEeAYOLWEro pasMeLLeHNS 1 NOrPy3KN B BaroHbI.

OTrpyska HaTpua XNOPUCTOrO0 TEXHUYECKOrO KapbepHOro, KOHLEeHTpaTa MUHepansHOro

«FannT» mapkn «b» HacbINbO B NONyBaroHbl MPOU3BOAUTCS Ha NOrPY304HOM MyHKTE.
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9.3 Ucnonb30BaHUEe TeXHUYECKUX Conen

Conb Kamckas noBapeHHaa npefHasHadeHa Ans UCnonb3oBaHWUS B HE(TSHOW npo-
MbILLUNEHHOCTH, B CUCTEMAX XMMBOAOOHYNCTKN TEMSNOCETEN 3aKPbLITOrO TMNa U APYrnx Lenen.

KoHueHTpaT MuHepanbHbl «Fanut» Mapkm «A» npegHasHavyeH 4ns UCrnonb3oBaHus B
Ka4yecTBe NPOTUBOroNoneaHoro marepuana, ana NpUMeHeHNsa B Ka4eCcTBe peareHTa 4na rny-
LLEHMS CKBEXWH B HEPTAHOM OTpacnuv, B CUCTEMAX XMMBOLO0UYNCTKN TEMMNOCETEN 3aKPbITOrO
TMNa n gpyrux Uenen.

KoHueHTpat MmuHepaneHbin «Fannty» (coctae MNIM) ncnoneayetca ana 60pedbl ¢ 31MM-
HEeW CKONMb3KOCTbHO Ha aBTOMODUMbHbBIX AOporax v ynuuax.

Hatpunin XxnopuCTbIN TEXHUYECKNIA KAPbEPHBIA NPEAHA3HAYEH AN NCNONb30BaHNSA B Ka-
4YecTBe NPOTMBOroNoNeaHOro Marepuana, NpuroTosneHnsa 6ypoBbIX PacTBOPOB.

KoHueHTpat MnHepanbHbin «Manut» mapkm b npegHasHavyeH gnsa ncnonb3oBaHns B Ka-
YecTBe NPOTMBOrONONeAHOro Marepuana, Ans NpUMMEHEHNs B Ka4ecTBe peareHTa aAns rnywe-
HWSA CKBaXXWH B HEPTAHOM OTPaCIK, B CUCTEMAX XMMBOLOOUYMNCTKM TEMMOCETEN 3aKPbITOro TUNa

N opyrnx ueneu.
9.4 BbI6pochbl B aTMocepy

9.4.1 Bbibpocbl B atmocdepy npu npounssoactee conu Kamckon noBapeHHOMN,
KOHLieHTpaTa MUHepanbHOro «FanuT» mapkm «A», KOHLEHTpaTta MUMHeparbHOro

«anut» (coctas NI'M)

Mpwn nponssogcTBe conun Kamckon NnoBapeHHOW, KOHLEHTpaTa MuHeparnsHOro «lanuT»
Mapku «A», KOHLeHTpaTa MuHepaneHoro «anut» (coctas NI'M) Bbibpocamn SBNAOTCA Abl-
MOBbIe rasbl, obpasyromeca B npouecce cywku B nevax «KC». Otxogawme abiMOBbIE rasbl
noABepraroTCa ABYXCTYNEeHYaTon OYNCTKE.

Ha nepBon cTtagum OCyWECTBNAETCA Cyxas O4YMCTKa rasoB OT COMM B LMKIOHax
«JINOT». asbl NOCne UMKIOHOB NOABEPraroTCa MOKPOW o4nCTKe B Tpybax «BeHTypuy. [Ana
OpPOLLUEHNS AbIMOBbIX ra3oe B Tpybax « BeHTypu» npumMmeHsieTcs Boga.

OpowaroLas XnakocTb ganee noctynaet B cOOpHbIN 6ak N Hacocamm nepekavmBaeTca
B COOPHWK Ha CUNBBUHUTOBYHO oboratuTensHyto pabpuky n ganee Ha WnaMmoxpaHunmLle.

OunweHHble obIMOBLIE rasbl BbibpackiBaoTca B atmocdepy. Beibpockl neven «KC»

npeacraeneHsl B Tabnmue 9.1.
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Tabnuya 9.1 — Beibpockl B aTmocepy npu NponsBoaCcTBE conm Kamckon NoOBapeHHON, KOHLEHTpaTa MUHepanbHOro «annt» Mapkn «Ay», KOHLeHTpaTa

MuUHepaneHoro «lranut» (cocrtas MNIM)

Hannumne | lopoBas
HanmeHo- MwHm- Makcn- Mepwo-
Kog 3a- | 3arpssHsa- | macca 3a- CpegHsis O6o3Have-
BaHue 3a- MarnbHas | manbHas JVYHOCTb
rPA3HSAO- rOLLIErO rPA3HSAIO- KOHLEH- Twvin ns- HUEe MEeTO-
rPA3HSAIO- KOHLEH- KOHLIEH- . | n3mepe- Mpnmevanne
Lero Be- | BewlecTea | LUEro Be- Tpauus, | MepeHun < OVIKN N3-
Lero Be- Tpauus, Tpauus, HWK, pas .
LecTBa B paspe- | LWecTea, Mr/m3 MepeHuin
LecTBa Mrim3 Mrim3 B roj
LEeHNN TOHH
Kanun 0126 Ja 4,706 10 59 21 Mepwno- Pazsrog | ®P.1.31.2 -
xnopug ONYECKUN 015.21576
(M 10.2.4-
11-2015)
Hatpun 0152 Ja 14,061 40 119 62 Mepwno- Pazsrog | ®P.1.31.2 -
xnopvg ONYECKUIN 015.21576
(M 10.2.4-
11-2015)
A3oTa gun- 0301 Ja 3,526 - - - PacyeTt- - - MeToavka
oKkeng HbIV Me- onpeaeneHns
TOA BbIOpocos 3B
AsoTa ok- 0304 Ha 0,573 - - - PacueTt- - - B aTMocepy
cua HbIV Me- npwv CXUraHNK
TOq TOMNMBAa B KOT-

nax npou3Beo-
JVUTENBbHOCTLIO
MeHee 30 TTHH
napa B 4ac

nnn meHee 20
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Hanuuue

MopoBas
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HanmeHo- MwHm- Makcn- Mepwo-
Kog 3a- | 3arpssHsa- | macca 3a- CpegHsis O6o3Have-
BaHue 3a- MarnbHas | manbHas OVYHOCTb
rPA3HSAIO- rOLLIErO rPA3HSAIO- KOHLEH- Twvin ns- HUE METO-
rPA3HSAIO- KOHLEH- KOHLIEH- . | mn3mepe- MpumevaHve |
Lero Be- | BewlecTea | LLUEro Be- Tpauus, | MepeHun o OVIKN N3-
Lero Be- Tpauus, Tpauus, HWK, pas .
LecTBa B paspe- | LWecTea, Mr/m3 MepeHMin
LecTBa Mrim3 Mrim3 B roj
LEeHNN TOHH
[kan B 4ac.
Mockea. 1999
ConsHas 0316 Ha 0,721 1 14 3 Mepwo- Pazsrog | ®P.1.31.2 -
Knucnorta JVNYECKNI 013.13888
(M 10.2.4-
2012)
AHrnapuvg 0330 Ja 0,12 - - - PacyeTt- - - MeToavka
CEPHMU- HbIN Me- onpeaeneHns
CTbIN TOA BbIOpocos 3B
Yrnepoga 0337 Oa 6,805 - - - Pacuert- - - B aTMocepy
oKkeng HbIV Me- npwv CKUraHNn
Toa TOMNMBA B KOT-
Bena(a)nu 0703 Ja 0,0000004 - - - Pacyert- - - nax nponseo-
peH HbIN Me- OUNTENBbHOCTbIO
TOZ meHee 30 TTHH
napa B 4ac
nnn meHee 20
[kan B 4ac.

Mocksa. 1999
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9.4.2 BbIGpocbl B atmoccdepy npu Npon3sBoACTBE HATPUA XITOPUCTOro

TEXHUYECKOro KapbepPHOro, KOHLEHTpaTa MuHepanbHoro «fanut» mapku «b»

OCHOBHbIM WUCTOYHMKOM BbIOPOCOB MPW NPOU3BOACTBE HATPUA XITOPUCTOrO TeXHUYe-
CKOr0O KapbepHOro, KOHLUEeHTpaTa MuHepansHoro «anut» Mapkm «b» sensietca oTtaeneHve
dacoBkn. YcTaHoBKM ana dhacoBkm 060pyaoBaHbl CUCTEMOW acnnpaumm 4ng yaaneHnsa nolnu.
OTaeneHne cHabxeHO NpuUTOYHOW BeHTUnAumen. MNpu dacoske B atMocdepy yepes Tpydy
anameTtpom 0,2 M n BeicoTon 6 M BbibpackiBaeTcsa KCI, NaCl n MgClz. Beibpockl B aTMocdhepy

B OTAENEHNN hacoBKM NpeacTasneHsl B Tabnuye 9.2.
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Tabnuya 9.2 — Beibpockl B atmocepy npy NPON3BOACTBE HATPUS XITOPUCTOrO TEXHUYECKOTO KAapPbEPHOrO, KOHLEHTPaTa MUHEPAaNbHOro «anut» mapkm

«Bb»

Hannuue
Haunme- [lopoBas
3arpsisHa- MuH®- Makcu- Mepwvo- ObosHa-
HOBaHWe Kog 3a- macca 3a- CpeaHsis
toLLiero ManbHas | manbHas ANYHOCTb YyeHue
3arpsi3Hsi- | rpsI3HA- rPAA3HSIO- KOHL|EH- Twn uns-
BeLLe- KOHL|EH- KOHL|EH- . | n3mepe- | meTogukm MpumevaHne
toLLero LLjero Be- Ljero Be- Tpaumsa, | mepeHun g
cTBa B Tpayws, Tpayws, HWUA, pas | mnsmepe-
Belle- uecrea LlecTBa, mr/m3 °
paspeLue- mr/m3 mMr/m3 B rog HUI
cTBa TOHH
HUW
Kanus 0126 Ja 0,127 - - - Pacyert- - - [nsa pacyeTta BbIOpOCOB
xnopwug HbIN Me- ncnonb3oBaHo «MeTtoau-
TOL yeckoe nocobue no pac-
Hatpun 0152 | [Hda 0,04 - - - Pacuet- - - 4YeTy BbIOPOCOB OT HEOp-
xnopwug HbIN Me- raHM30BaHHbIX NCTOYHN-
Toq KOB B NPOMBbILLIIEHHOCTHU
MarHnn 3180 Ha 0,034 - - - Pacuet- - - CTpOoUTENBbHbIX Marepuna-
ANXIo- HbI Me- noe», HoBopoccumck,
puz, Tozq 2001
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9.4.3 TeKywue ypoBHU IMUCCUN

TekyLime ypoBHM SMUCCUMM NpW NpousBoacTee conn Kamckom noBapeHHOW, KOHLEHTP-
ata MMHepanbHOoro «lannuT» Mapkm «A», KOHUeHTpaTa MruHepansHoro «[anut» (coctas MNIM)

B npouecce npomssoactea conn Kamckon noBapeHHOW, KOHLUEHTpata MUHepansHOro
«annT» Mapkn «A», KOHUeHTpaTa MuHepaneHoro «lanut» (coctas NIM) B rasoByto dasy
BblAENSATCA BbIOPOCHI Kanun xnopuaa, HaTpun xnopuaa, asota Auokcuaa, asota okemaa, co-
NSHOW KNCINOTbI, aHrmapuaa CepHUCTOro, okemnaa yrnepoga, 6eHs(a)nupera. Beinyck npoayk-
umm 3a 2015 rog cocraeun: conu Kamckon noBapeHHOW( B T.4. KOHLUEHTpaTa MUHepanbHOro
«[anuT» mapku «A» - 318280 T, KOHUeHTpaTa MmuHepansHoro «lanut» (coctas INM) — 920 1.

CogepxaHue BbibpacsiBaeMbIxX 3arpA3HAOLLMX BELLECTB NpeacTaBneHo B Tabnuue 9.3.

Tabnuuya 9.3. — CogeprkaHne BblbpacbiBaeMbIX 3arpA3HAOLLMX BELLECTB

KonuuecTtBo 3arpasHaoLlero
HanmeHoBaHWe 3arpssHso- oaoBas macca 3arpsasHsato- .
BellecTtBa, Kr Ha TOHHY rOTOBOU
Ljero peLecrea Ljero BeLlectsa, TOHH
npoaykuum

Kanun xnopug 4706 0,015
Hatpuin xnopug 14,061 0,044
A3oTa gnokeuna 3,526 0,011
A30Ta okemp 0,573 0,002
ConsHas kucrnoTa 0,721 0,002
AHrMapuL CEPHUCTLIN 0,12 0,0004
Yrnepoga okcung 6,805 0,021
BeHs(a)nupeH 0,0000004 0,00000000125

TekyLime ypoBHM 3MUCCUN NPU NPOU3BOACTBE HATPUA XITOPUCTOrO TEXHUYECKOTO Kapb-
epHOro, KOHUeHTpaTa MuHeparnbHoro «lanut» mapkm «b»

B npouecce nponssoacTsa HATPUS XNOPUCTOrO TEXHNYECKOTO KapbePHOro, KOHLIEHTP-
aTa MuHepanbHoro «lanut» mapkm «b» B rasoByto asy BbIAENAOTCA BbIOPOCH! Kanuin Xno-
puaa, HaTpun xnopuga, marHmi guxnopuaa. Beinyck rotoeon npoaykumm B 2015 rogy cocra-
BWM. HATPMA XNOPUCTOro TEXHUYECKOrO KapbepHoro — 434670 T, KOHUeHTpaTa M1MHepansHOro
«lanut» mapkn «b» - 107020 7.

CogpepxaHue BbibpacbiBaeMbIX 3arpA3HAOLLMX BELLECTB NpeAcTaBneHo B Tabnuue

9.4.
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Tabnuuya 9.4— CoaeprkaHne BbibpacbiBaeMbIX 3arpsa3HAOLLMX BELECTB

KonnyecTBo 3arpssHsato-
HanmeHoBaHue 3arpasHaro- | [ogoBaa macca sarpasHaro-
LLIero BeLecTBa, Kr Ha
LLlero BelecTaa LLlero BeLecTsa, TOHH 5
TOHHY rOTOBOW NPOAYKLMN

Kanun xnopug 0,127 0,00023
Hatpun xnopug 0,040 0,00007
MarHun gmnxnopug 0,034 0,00006

9.5 CO6pOC CTOUHbIX BOA

9.5.1 Copocbl npu npousBoacTBe conn Kamckon noBapeHHON, KOHUEHTpaTa
MUHepanbHoro «FanuT» Mmapku «A», KOHUEHTpaTta MMHepanbHoro «lanuT» (coctaB
nrm)

CTtouHble BoAbl, 0Opasyromecs Npyn NPon3BOACTBE CONM KamcKom NoBapeHHOW, KOH-
LeHTpaTa MuHepanbHoro «lfannt» mapku «A», KOHUEHTpaTta MmHepanesHoro «lannt» (coctas
MrM) nocne pasmbiBa 060pynOBaHMNA, TEYEN LLENOKOB YEPE3 CarbHUKOBbLIE YMNOTHEHNSA
HacocoB, Tpybonposogos, obopyaoBaHMs U CMbiBa NonoB, cobuparotca B COOPHLIM Bak w
Hacocamu nepekadumBaroTca B COOPHUK Ha CUNbBUHUTOBYIO oboratuTtenbHyto dabpuky 1 aa-

nee Ha wnamoxpanunumile. COpoc CTOYHbIX BOZ B BOAHbIE 0ObEKTHI HE OCYLLECTBNSETCS.

9.5.2 C6pocbl Npy Npon3BoOACTBE HATPUSA XNOPUCTOrO TEXHUYECKOro

KapbepHOro, KOHUeHTpaTta MuHepanbHoro «Fanut» mapku «b»

B npounssoacTee HaTpus XNOPUCTOrO TEXHUYECKOTO KapbepHOro, KOHLUEHTpaTa MUHe-
panbHoro «anut» Mapkm «b» CToYHble BOAbI, HEMNOCPELCTBEHHO cOpackiBaeMble B BOAHbIE

00bekThI, HE 0BpasyroTCS.

226



UTC 19-2016
9.6 OTxoAabl Npou3BoOACTBaA

9.6.1 OTxoabl npu nponsBoacTBe conv Kamckon noBapeHHON, KOHUEeHTpaTa
MUHepanbHoro «FanuT» Mmapku «A», KOHUEHTpaTta MuHeparnbHoro «lanuT» (coctaB
nrm)

B npouecce npomssoactea conn Kamckom noBapeHHOW, KOHLUEHTpaTa MUHepansHOro
«[MannT» mapkm «A» n KoHUeHTparTa MnHepansHoro «ranuty (coctae N"M) obpasytoTcsa TBep-
Able OTXO0Abl, KOTOPbIe NPeACTaBleHb!:

- ranMTOBbLIMK OTXO4aMu;

- TNIMHUCTO-CONEBBIMU LUMaMaMU.

ManuToBble oTX0AbI Nocne 06e3BOXNBAHMS Ha NEHTOYHOM BaKyyM-(PUNbTPE NEHTOY-
HbIM KOHBEMEPOM NOJaroTCA ANS 3aKknaakm oTpaboTaHHOro NPoCTpaHcTBa B LWaxTy, nMbo no-
CTynaroT Ha OOBLEKT pasMeLLeHMsa OTXO40B - coneoTsarn.

MunHWcTO-coneron Wwnam, obpasyroLmnnca Ha CTagnmnm OCBETNEHNA paccona, nogaeTcsa
B cOopHbIN Bak n Hacocamm nepekavmBaeTcs B COOPHNK Ha CUNBbBUHUTOBYHO 0B0ratuTenbHyHo
dabpuky 1 ganee Ha oObEeKT pasMeLLeHMs OTXOAO0B - LUNaMOXPaHUImLLE.

CeepeHuns 06 obpasyomxca oTxogax NpoM3BOACTBa nNpeacTaBneHsl B Tabnuye 9.5.

9.6.2 OTxoAabl NpU NPOM3BOACTBE HAaTPUA XJSTOPUCTOrO TEXHUYECKOro

KapbepHOro, KOHUeHTpaTta MuHepanbHoro «Fanut» mapkum «b»

Mpw NPOM3BOACTBE HATPUSI XITOPUCTOIO TEXHUYECKOTO KapbePHOro, KOHLEHTpaTa Mu-

HepanbHoro «lanut» mapkm «b» oTxoabl He obpasyroTes.
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Tabnuya 9.3. — OTxoabl Npon3BOACTBa CONM KamMCkOM MOBapPEeHHOWN, KOHLUEHTpaTa MUHepanbHOro «lanut» mapku «A» M KOHUEHTpaTa

«[anuT» (coctas MNMJ)

MUHepanbHOro

HavmeHoBa-
Macca ytu-
Hune cnocoba
Macca 06- nM3npoBaH-
Knacc yTunmsagum Macca pas-
. NcToYHMK 06- pasoBaHus HbIX (BTO-
Oran: TexHo- HavnmeHoBa- Kog no ornacHo- pynna oT- (BTOPUUHOE MELLEHHbIX
pasoBaHus OT- oTX0Aa B PUYHO UC-
noruvsi HUMe oTXoga OKKO CTn gnsi X040B MUCMNonb3oBa- OTXOL,0B,
X040B 2015 rogy, nonbe3ye-
oC HUe) unu TOHH
TOHH MbIX) OTXO-
obesBpexmBa-
[0B, TOHH
HWUS OTXOAa
Mponseoa- | OTxoabl 06- ManutoBble | 2 32 210 01 5 OTxoabl go- | 501884,46 | BropuyHoe 501884,46 -
CTBO COnu pasyroTca B OTXOoAbl 49 5 Oblun nNpo- ncnonbL3oBa-
Kamckon npouecce 4YMx nNones- Hue (3a-
noBapeH- knaccuduka- HbIX UCKO- Knagka oTpa-
HOW, KOH- LN UCXOA- naembix ©oTaHHoro
LeHTpara HOrO CbIpbA npocTpaH-
MUHepans- CTBa WaxThbl,
Horo «[ a- npouns3Boa-
NUT» Mapkm CTBO HaTpwus
«A» N KOH- XNOPUCTOro
LeHTpara TEXHUNYE-
MUHepans- CKOro Kapb-
Horo «[ a- €pPHOro, KOH-
Ty (co- LeHTparta
cras [1'M) MUHeparnb-
Horo «[ a-
NUT» Mapkn
«b»)
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O1xoabl 06-
pasytoTcs B
npouecce
OYUCTKN OT
3arpsasHsto-
LWMX Hepac-
TBOPUMbIX
npumMmecen
npoun3Boamn-
MbIX CONnen

[rmMuHKncTO-
coneBou
wram

232210
02395

OT1xoabl po-
Oblun npo-
Yynx nones-
HbIX UCKO-
naembIx

24619,33

24619,33

9L0¢-61L O1U



UTC 19-2016

9.7 HopMbIl pacxoga OCHOBHbIX BUAOB CbhIpbsi, MaTepuanoB U

3Hepropecypcos

Hopmbl pacxofa OCHOBHbIX BUAOB Chipbsi, MaTepuaroB 1 SHEPropecypcoB Npu Npouns-

BoAcTBe conn Kamckolr noBapeHHOW, KOHLEHTpaTa MMHeparbHoro «lFanmTy Mapku «Ay npu-

BeaeHbl B Tabnuue 9.4. HopmMbl pacxoga OCHOBHbIX BUAOB Cbipbsi, MarepunanoB N SHeprope-

CYypPCOB Npu NPON3BOACTBE KOHUEeHTpaTa MmHepansHoro «anut» (coctas NI'M) npuBegeHs! B

Tabnuue 9.5.

Tabnuya 9.4. HopMbl pacxoga OCHOBHbIX BUAOB ChiPpbsi, Marepunanos U SHEPrOpecypcoB

HanmeHoBaHMe CbipbS,
MaTepuarnos 1 3HEPropecypcos

Mo npoekty

JocTturHyrtasa Ha mo-
IeHT COCTaBneHuns pe-

rnameHTa
1 MannToBbIE OTXOAbI, T 2,76 2,95
2 Monunakpunammg Akkodonok A-97, kr - 0,003
3 Kanuu xenesnctocuHeEPOANCTbIN TEXHNYECKNW, Kr - 0,05
4 Hatp egknn (rmapokema HaTpus) TEXHUYECKUIA, Kr - 0,30
5 Copa kanbuMHMpOBaHHaA TEXHNYECKas, Kr 0,30
6 HeoHon A® 9-25, kr -
- anpenb — CEHTAbPL 0,007
- OKTABpb - MapT 0,013
7 CeTKun TKaHble N3 CUHTETUYECKNX MOHOHUTEN OQNHAaP- - 0,00143
Hble, M2
8 Boaa (Ha TexHonoruto), m3 - 0,57
9 OnekTposHeprua, kBT - 17,44
10Tas, kry. 1. - 10,800
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Tabnuya 9.5. Hopmbl pacxoga OCHOBHbIX BUAOB Chipbsl, Marepuanos U SHEPrOpeCcypcoB

Jocturnytasa Ha mo-

HanmeHoBaHMe CbipbS, Mo
MaTepuaros 1 3HEPropecypcos npoekry | MEHT COCTABNCHNA
pernameHTa

1 ManuToBbIE OTXOAbI, T - 4.00

2 Monunakpunammg Akkodonok A-97, kr - 0,003

3 CeTKM TKaHble U3 CUHTETUYECKMX MOHOHUTEN OQNHAaP- - 0,00143
Hble, M2

4 Bopa (Ha TexHonoruo), m3 - 0,95

5 OnekTposHepruna, kBT - 17,44
6las kry. 1. - 10,800

PacxogHbin koapdmumeHT (K1) ranmtoBbiX OTXOA0B ANA NPOU3BOACTBA 1 T HAaTpma Xno-

PUCTOro TEXHUYECKOTO KapbepHOro, KOHLEeHTpaTa MuHeparnbHoro «lanut» mapkm «b» paseH

(K1=1,00). Hopmbl pacxopa Cbipbs, Matepuarnos, 3HEPropecypcoB npmeeaeHs! B Tabnuye 9.6.

Tabnuya 9.6 - Hopmbl pacxoga Cbipbsi, MaTepranos, 3HEPropecypcos

HanmeHoBaHMe Cbipbs, Marepuanos,
3HEpropecypcos

Hopmbl pacxoga Ha 1 T npoaykuum

Mo
MpoekTty

JocTurHyTble
(Ha MOMEHT cocTaB-
neHusa pernameHTa

[Mpon3BoacTBO M OTrpy3Ka HaTPUS XNOPUCTOro TEXHUYECKOro KapbepHOro,
KOHLUeHTpaTta MmHepansHoro «lannut» mapkm «b»

1 ManuToBbIE OTXOAbI, T 1,0 1,0
2 KoHTEenHEepPbLI MArkMe pasoBoro UCMobL30BaHUS 1,176 1,13
ANA CbINy4MX NPOAYKTOB C NONN3TUNEHOBLIM
BKNagbilem, LuT.
3 Mnenka nonmnatunenosasa CKI1 pykas - 0,78
0.1x1650x2-ana 06opyno0BaHNA BaroHOB, M
4 KaHaT_nonmnponmneHoBbIN_TPOCOBOW CBUBKMW, - 0,008
Kr
5 BknapgpIw BaroHHbIN 3awmTHbIN 1300x300x195, - 0,015
LT,
6 Kanum xenesamctocMHEPOANCTbIN, Kr
- Mal-oKTsa0pb ) 0.03
7 HaTtp egkmin (rnapokcug HaTpus) TEXHNYECKUIA
rpaHynMpoBaHHbIM UK cofa KanbLMHUPOBaHHAA
TEXHUYEecKas, Kr

- 0,180
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Hopmbl pacxoga Ha 1 T npoaykuum
JocTurHyTble
(Ha MOMEHT cocTaB-
NeHusa pernameHTa

HanmeHoBaHUe Cbipbs, MaTepuarnos,
SHEepropecypcos

Mo
MpoekTty

- Man-okTaAbpb

9.8 OnpepeneHve HauMnNy4wWMUX AOCTYMNHbLIX TEXHONOIrUK NpPU

npoun3dBoancTtee TeXxHNYeCKUX coneu Ha OCHoOBe Xnopuaga Hatpus

MpUMeHeHNe TEXHUYECKMX CONEN BO MHOMUX OTPaCISX NPOMbILLAEHHOCTN 1 HAapPOAHOM
X03AUCTBE siBnsieTcs npuaHakom HT/, Tak kak No3BonsieT CHU3UTb TEXHOreHHOEe BO3AENCTBME
Ha OKpyXXatoLLyto cpefy NoCpeacTBaM COKpaLLeHUst KONMYeCcTBa pasMeLLeHHbIX OTX040B, 00-
pa3oBaHHbIX B NpoLecce nepepaboTkn CUMbBUHUTOBOW PYAbI.

MoBbllLEHME Ka4yecTBa MONyYaeMblX TEXHUYECKMX COMEN BO3MOXHO MpW BHEAPEHUN
TEXHOMNOMMYECKNX MEPOMPUATUI, paccMaTpmBaeMbIX Kak NePCreKTUBHbIE HanpaBneHns B TeX-

HOorm Npon3BoacTBa.

9.9 lNepcnekTUBHbIE HanpaBneHUsi B TeXHONOrMuM Npon3BoacTBa

TeXHUYECKUX CONen Ha OCHOBe Xnopuaga Hatpus

[MepcnekTnBOW B TEXHOMOMMN NMPOM3BOACTBA TEXHNUYECKOrO Xriopmaa HaTtpus aBnseTca
NOBbILLEHME Er0 KAYECTBA, N Kak CNeACTBUE NPUBMEYEHMNE HOBLIX NOTpebuTenen.

CywiecTByeT TEXHOMNOMMSA NPON3BOACTBA TEXHNYECKOrO XNopmuaa HaTpus npegycmartpu-
BaroLLas NPOMbIBKY COSM HacCbILWEHHLIM PacTBOPOM Xropuaa HaTpus B npouecce obe3Boxu-
BaHWA Ha INEHTOYHOM-BakyyMm unbtpe. [pombiThlie KpucTanmbl xropuaa HaTtpusa panee
HanpPaBnsATCA B CylUnbHOE oTaeneHue. dunbTpar nocne npoMbIBKM BO3BpaLLaeTcs Ha
HavanbHyH CTaguo NpoLecca - BbllenadumBaHume.

MpenmyLLecTBOM AaHHOM TEXHOMNOMMN SBMSETCA: NOBbLILLEHNE Ka4YeCTBa NPOM3BOANMbIX
TEXHUYECKMX COJIEN, BbICOKASA CTEMEHb MUCMONb30BaHUA ranuMToBbIX OTXOA0B, BO3MOXHOCTb
BO3BpaTa BbILLENOYEHHOrO Xopnaa kanmsa B OCHOBHOE NPOU3BOACTBO.

OcyuwiecTBneHne gaHHOM TEXHONOMMM NO3BOSNUT KPOME NOSNYyYEHNS TOBAPHOIO TEXHNYE-
CKOro Xnopuaa Hatpus, eXXerogHo A4ONONHNUTENBHO NONyYaTh N3 rannToBbIX OTXO40B CBbiwe 3
TbIC. T XN0pUAa Kanmsa 1 noBbICUTb CTEMEHb U3BMeYeHns xnopuaa kanusa ¢ 85 go 90-92 %.

bonee nogpobHo TexHoNorna onncaHa B nctouHuke: Paxmaros X. b., Camagmin M. A
Axvegos A. H., [bxypaesa LU. [1., Toraes 3. M. TexHONorma nony4eHUs TEXHUHYECKOrO Xopu-

CTOro HaTpunsa 13 ranuToBblxX XBOCTOB // Monogon ydeHbin. — 2015. — Ne19. — C. 60-63
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Paspen 10. Mpon3BoACTBO HATPUTA HATPUA U HATPUEBOU CENUTPbI

10.1 KpaTkasa xapakrepucTuka npousBoacTBa

lMNonHoe HammeHoBaHWe Npon3BoaCcTBa — [PoON3BOACTBO HATPUTA HATPUA N HATPUEBOW
CenuTpbl.

[Mpom3BOACTBO HUTPUTA HATPUS U HATPUEBOW CENUTPLI COCTOWT:

- N3 TPEX arperaToB KOHBEPCUM aMmmmaka (2-x paboumx, 1-ro pe3epBHOro);

- ABYyXCTyneH4yaTom abcopbumm OkCnaoB asoTa pacTBOPOM KarbLUMHUPOBAHHOW COab;

- BbiNapKu, Kpuctannmaaumm (I KOHTYp BbiNapKm) U CYLLKU HATPUTA HAaTPUK, O4Ha TEXHO-
normnyeckas nMHUS;

- BbINApPKM 1 Kpuctannusauum Hutputa Hatpus (Il KOHTYp Bbinapku) gNs nssneyeHus
HUTPUTA HATPUA N3 MaTOYHbIX PAcTBOPOB C | KOHTYpa BbINapku, 04Ha TEXHOMNOrMYeckas nMHUS,

- MIHBEPCUN PaCTBOPOB HUTPUTA HATPUS a30THOW KUCNOTOW (MonHas cxemay),

- BbiNnapku, kpuctannuaaumm (Il KOHTYp BbINapKn) 1 CyLLKM HAaTPUEBOW CENUTPLI, OAHa
TeXHoNnornyeckas nMHUs.

[MpoekTHasa MOLWHOCTbL NPON3BOACTBA:

- HuTpuTa Hatpunsa — 40000 TOHH B rog, 5 TOHH B Yac;

- HaTpueBon cenuTpbl — 20000 TOHH B rog, 2,5 TOHHbI B Yac roTOBOro NPOAYKTa.

MeTog npomn3BoACTBa HUTPUTA HaTPUS OCHOBaH Ha Leno4yHom abcopdbumm okcmaos
asoTa, Nony4yaemMblX OKUCEHMEM aMMUaKka KMCNopoAOoM BO3yxa Ha NnaTUHOMAHOM KaTanm-
3aTope, pacTBOPOM KalnbLMHUPOBaAHHOW COAbI C NOSTyYEHUEM HUTPUT-HUTPATHLIX PacTBOPOB,
N3 KOTOPbIX MOCMe ynapuMBaHUa U KpucTannusauymm npousBOAUTCS OTAENEeHUE KpUcTannoB
HATPUTA HaTpUs OT MaTouvHuKa. MIaBneyeHne HUTpUTa HaTpus NpoM3BOAMTCA B ABE CTaguw.
MepBas ctagmna npegHasHavyeHa Ana OTAENEHUS KPUCTAaNoB HUTpUTa HaTpUsa OT MaTtO4vyHOro
pacTtBopa cnocobom LeHTPMEYrMpOoBaHNS C NOCNEAYIOWEN CYLLKOW U MOSyYEHNEM rOTOBOro
npoaykTa — HUTpuTa HaTpus. BTopas ctagms npegHasHadveHa ans 6onee nonHoro n3sneyeHms
HUTPUTA HaTPUs N3 MaTOYHOro pacTeopa, NOMYyYEHUS KOHLEHTPUPOBAHHOMO MCXOA4HOro pac-
TBOpa ANA NEPBOWN CTaauM C LENbio YBENMYEHNA BbIXOAA U YNYYLLEHNA KayvecTBa HUTpUTA
HaTpuS.

MeToa nponsBofCTBa HATPUEBOW CENUTPLI OCHOBaH Ha OKUCNTENBHOW MHBEPCUM Ma-
TOYHOrO pacTeopa HUTPUTa HaTpUs a30THOM KUCITOTON UNN HENTPanmM3aunm asoTHOM KUCNOThI
pacTBOPOM KarbLMHNPOBaHHOW coabl. [Mpouecc npoTekaeT B MHBEPCUMOHHBIX KONTOHHAaxX C Mo-

nyyYeHVem pacTeopa HuTpaTta HaTpus. N3 pacTteopa nocrne ynapueaHus U Kpuctanimsagmm
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OTAENATCS KpUCTanmbl HATPaTa HaTpUst OT MaToOYHOrO pacTeopa crnocobom LeHTpndyrmpo-
BaHWSA C NMOCMEAYIOLLEN CYLLIKON U NONy4YEHWEM FOTOBOrO NMPOAYyKTa — HAaTpUsi a30THOKMCIIOrO
(HaTpmneBon cenuTpbl). PacTBop HUTpaTa HaTpmus YaCTUYHO NOCTynaeT B MPON3BOACTBO Kanu-
€BOW CENUTPLI.

Cbipbem ansa NpoM3BOACTBaA HATPUTA HATPUS ABNAKOTCS:

- amMuak rasoobpasHbIv;

- cofa KanbLMHMpOBaHHas,

- aHTUCNEXMBaTENb (A5 BbINyCKa HECNEXNBAIOLErOCSH HUTPUTa HaTpUS).

Cbipbem ans NpoM3BoACTBa HATPUEBOW CENUTPLI ABNAIOTCS:

- amMuak rasoobpasHbIv;

- cofa KanbLMHMpOBaHHas,

- KUCIOTa a30THaA HEKOHLEHTpUpOBaHHas.
10.2 XapaktepucTuKa npouM3BoagUMON NPoayKLUUU

10.2.1 XapakTepucTuka HUTpuTa HaTpus

OcHoBHbIE PU3NKO-XMMUYECKME CBONCTBA HUTPUTA HaTPUS.

HuTput HaTpusa npeacTaBnseT cobon 6eCLBETHLIE UM CriErka XXenToBaTble KpucTansbl
pPOMBUNYECKON CUCTEMBI.

Xumunyeckasa gopmyna NaNO:2.

MonekynapHas macca 69,0.

MnotHocTb, /M3, Mpu 6°C — 2,26

Mpwn 26°C — 2,168.

HacsinHas nnotHocTk, /M3 — 1,0.

Temnepatypa, °C:

- nnaesnenna — 271..285;

- pasnoxeHnsa — 320; 430;

- KUNeHMA HacblWeHHoro pacteopa (68,7%) npu 101,5 klla — 128;

- 3amep3aanuna (37,9%) pactBopa — MmHyC 15,5.

CraHpapTtHas TennoemkocTb, [x/(Monb+K) — 0,96

HWUTpUT HaTpna XopoLLIO pacTBOPSETCH B BOAE M pacTBOpax ammuaka.
10.2.2 XapakrepucTuka HaTpMeBOMN CEeNUTPbLI

OCHOBHblE (PU3NKO-XMMUYECKME CBONCTBA HUTPaTa HaTpus.
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HaTpunesas cenuTtpa npeacraBnseT cobon npo3padHbie KpucTannbl ¢ CepoBaTbiM UM
KenToBaTbIM OTTEHKOM.
Xumunyeckasa oopmyna NaNO:s.
MonekynapHas macca — 85,0.
MnotHocTk, T/M3:  npn 20 °C — 2,265
npwn 30 °C — 2,257
HacbkinHas nnotHocTb, kr/m3 — 1000.
Temnepatypa, °C:
- nnasnenHnsa — 308..319;
- pasnoxeHuns — 380;
- KUNMEeHMA HacbIWeHHOoro pacteopa (67,6%) npu HopMarnbHbIX ycrnosmax — 119;
- 3aMep3anuna (36,9%-oro) pacteopa MmHyc 18,5.

CraHpapTtHas TennoemkocTb [x/ (Mmonb*K) — 0,96.

10.3 MNMpouecc nponsBoaCTBa HUTPUTA HAaTPUA U HATPUEBOMU CENUTPbDI

MpoLecc NPon3BOLACTBa HATPUTA HATPUSI U HATPUEBOW CENUTPbLI COCTOUT U3 CriefyHo-

LNX CTagun:

1 lMoaroToBka 1 OKMUCNEHME razoobpasHOro aMmmmaka 4O OKCMAOB asoTa Ha NnaTtuHoO-
WAHOM KaTtanuaaTope, OXNaKaeHNe HATPO3HbIX ra3oB B KOTNE-yTUNN3aTope;

2 Abcopbuna okcmaoB azoTa pacTBOPOM KanbLMHUPOBAHHOW COAbI NPY aTMOCHEPHOM
AasneHum (I ctyneHs abcopbummn) ¢ NoONyYeHUEM HATPUT-HUTPATHBIX PaCTBOPOB;

3 CxaTtme HUTPO3HbIX ra3os, abcopbumsa OCTaTOYHbIX OKCUAO0B a30Ta pacTBOPOM Karb-
LMHMPOBaHHOW cogbl Npu n3bbiTouHom gasnerHunn 0,32 MIa (Il ctyneHb abcopbumn);

4 KaTtanutunyeckas 04MCcTKa XBOCTOBbIX HUTPO3HbIX rasos;

5 YnapuBaHue HUTPUT-HUTPaTHLIX PacTBOPOB Ha ABYXKOHTYPHOW YCTaHOBKE BbINapKu
(I koHTYP, Il KOHTYP), KPUCTaNU3aUUs N OTAENEHWNE KPUCTAaNNOB HUTPUTa HaTpus;

6 WHBepcua pactBopa HUTPUTA HaTpmsa asoTHOW KMCNOTOW (NONHasa cxema);

7 YnapvBaHue pacTtBopa HaTpueBOou CenuTpbl Ha ycTtaHoBke Beinapku (111 KOHTYp), kpu-
cTannusagua n oTaeneHne KpUCcTannoB HaTPUEBOW CENUTPDI;

8 CylKka HUTpUTa HaTpus, HaTPUEBOU CENUTPLI U TPAHCNOPTUPOBaHWUE rOTOBOMW MpPO-

AYKUMN Ha yNakoBKy B MELLKW.
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10.3.1 MogrotoBKa U OKUCIIEHME ra3oodbpasHOro aMmmMmaka 4o OKCMOoB a3oTa
Ha NNaTUHOMAHOM KaTanu3aTtope, oxnaxaeHne HUTPO3HbIX ra3oB B KOTIe-

yTunusarope

Ma3oo0bpasHbi ammuak ¢ gasneHnem ot 8,5 go 11,5 klMla npoxogut yepes martepyarble
PUNBTPBI, B KOTOPbIX OYMLLIGETCH OT MEXaHNYECKMX NpumMecen n macna. OunLLEHHbIN amMmak
c Temnepatypon oT MuHyc 20°C go nntoc 40°C noCcTynaeT B KOHTaKTHOE OTAENEHME Ha arperar
KOHBEPCUM ammmaka.

lMocne yana pegyuupoBaHma ammuak ¢ gasneHmem 2,0..5,0 kla noctynaeTt B cMmecu-
Tenb ANS CMELMBaHNA C BO34yxXOM. Heobxoammbeln 4NA OKUCNEHNS amMmaka BO3ayX NOCTy-
naeT B annaparbl O4NCTKN BO3ayxa. B CyKOHHBIX pykaBHbIX UnbTpax, PacnonoXeHHbIX B HDK-
HeW 4YacTn annapartoB, NPOUCXOANT OYMUCTKA BO3AyXa OT MEeXaHWYeCKMx npumecen (Mbinm).
OuneHHbIN B hunbTpax BO3ayx NOCTyNaeT B CMecuTenNb AN9 CMelmBaHnsa ¢ ammumakom. lMo-
cne cMecuTens aMmmmadvyHo-Bo3gyLHas cMechk ¢ paspexeHnemM ot 0 go 6 klla noctynaeT Ha
BCac rasofyBku, 0TKyaa ¢ n3bbiTouHbiM gasneHnem He Bonee 30 klMa (300 mm BOA.CT.) noga-
eTCcs B nogorpesarens, rae nogorpesaeTcs Ao Temnepatypbl He 6onee 70°C B n noCTynaeT B
KapTOHHbIN OUNBTP, YCTAHOBMNEHHBIN HA BEPXHEM KOHYCe KOHTakTHOro annapata. [logorpes
ABC ocyulectBnaeTca napom ¢ n3bbITouHbIM gasneHemM He bonee 1,0 Mla, nogaBaembiv B
MEXTPYOHOE NpOCTpaHCTBO nogorpesatens. B kapToHHbIX unbTpax ammMmMavyHo-BO3ayLLHANA
CMECb NPOXOAMUT TOHKYH OYMNCTKY OT OCTaTOUHbLIX MEXaHUYECKNX 3arpsa3HeHNA U fanee Ha Tpex
NNaTMHONAHbBIX CETKaxX aMMnak OKUCNAETCA KUCNOPOAOM BO3yxa B OKCUf asoTa.

B KOoHTakTHOM annapare KaTanuTU4ecKkoe OKUCINEHNE aMmMmaKka NponucxoauT no cneay-
FOLLIMM peakumnam:

4NH3 + 502 = 4NO + 6H20 + 904 k[Ix

4NH3 + 302 = 2N2 + 6H20 + 1268,8 k[

MepBas peakums ABNAETCSA OCHOBHOW, BTOpas — nobo4HON. KatanusaTtopom ans npo-
Liecca OKUCNEHNS amMmaka Cry>KUT KOMMNEKT NNaTMHOMAHbIX CETOK. Bbixoa okcupa asoTa npu
NpoYMx BNaronpusaTHbIX YCIoBUAX (KaTannaaTtop, CKOPOCTb MOTOKa ra3oBon CMECK) 3aBUCUT
OT COOTHOLLEHNA peareHToB B MCXO4HOM ra3oBOM CMECH, TeMneparypbl KoHBepcun. BegeHune
TEXHOJSTOrMYeCKoro npouecca okucneHma ammmnaka no cxemam 1M1, 2l ocyuectenaerca B AByX
TEXHONOMMYECKUX PEXNUMAX.

KoHTakTHbINM annapat COCTOUT U3 ABYX YCEYEHHbIX KOHYCOB U LUNUHAPUYECKOW YacTu.
HwKHWMIA KOHYC byTepoBaH OrHeynopHbIM Knpnmyem. Mexay LnnuHAPUYECKOn YacTbro U HNXK-
HWUM KOHYCOM annapaTta MMeeTCs peLleTKa, Ha KOTOPOW PacnorioXKeHbl 3aKpeneHHbIE B KOSb-

Uax Tpun nnatnHonaHble CEeTKN, N3roTOBJ1IEHHBIE N3 CrJ1aBa NnaTthHbl C nannagmnemMm n pogmnem.
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Mpouecc okucneHna ammumaka wnaet npu Temneparype 800..820°C — cxema 1M1
(760..820°C — cxema 2I1). PaspexeHune PIR-21 B koHTakTHOM annapate 50..200 lMa. Beixog
okcupa asota He meHee 97% — cxema 111 (He meHee 94% — cxema 2I1). [NonyyeHHbIe B KOH-
TaKTHOM annapare HUTPO3HbIE rasbl ¢ 06beMHoON gonen okenaos asota 10..11% nocTtynaroT B
KOTEen-yTmnmaarop.

KoTen-ytununasartop npeacraenseT cobom 0gHOXOL0BOMN TEMNNOODMEHHNK, MEXTPYOHOE
NPOCTPAHCTBO KOTOPOro 3arnosfiHEHO AeaspupoBaHHOM BOAOW. HUTPO3Hble rasbl, nponas no
Tpybkam KoTna-ytmnmusaropa, oxnaxgarorca ao temnepatypsbl TI-7 200..270 °C - cxema 111,
(150..250 °C - cxema 2[1) n noctynatoT B abcopbuymoHHble BalHn | ctyneHn abcopbummn. Oxna-
XAEHWE HUTPO3HbIX ra3oB Ao Temnepartypbl MeHee 200°C HexenaTenbHO 13-3a BO3MOXHOMO
NepeoKUCNEeHNs rasa, YTo MoXeT ObITb MPUHYNHON MOBLILLEHHOMO BbIXOA4A HATpaTa HaTpus npu
abcopbumn. B mexTpyObHOM NPOCTPaHCTBE NOMYYaETCA HACbILWEHHLIWM BOASHOW nap ¢ n3bbl-

TouYHbIM gasnenHnem 0,9..1,00 Mna.

10.3.2 AGcopbuus oKCuaoB a3oTa paCTBOPOM KalbLUMHUPOBAHHOM COAbl NpPU
atmocdepHoM gaBneHum (I ctyneHb abcopbummn) ¢ NonyyeHUemM HUTPUT-

HUTPaTHbLIX PacTBOPOB

MeToa nonyyYeHuss HUTPUT-HUTPATHLIX PacTBOPOB OCHOBaH Ha abcopbuumn (nornoiue-
HUW) PacTBOPOM KarnbLMHNPOBaHHOW COAbI OKCUAOB a30Ta U3 HUTPO3HOro rasa. Mpw nornowye-
HUWM OKCMAOB a3oTa NapannenbHO NPOTEKAKOT CreayHoLMeE peakuunm:

2NO + 02 < 2NO2

NO2+ NO <« N203

N203 + H20 = 2HNO:z2

2NO2 + H20 = HNO2 + HNO3

2HNO:2 + Na2CO3 = 2NaNO2 + CO2 + H20 + Q

2HNO3 + Na2CO3 = 2NaNOs3 + CO2 + H20 + Q

CymMapHoOe ypaBHeEHME peakunn:

Na2COs+ NO + NO2 =2NaNO2+ CO2 +Q

Na2COz + 2NO2 = NaNOs + NaNO2+CO2 + Q

W3 npmBeaeHHbIX peakumn Hanbonee MegneHHON ABNSETCA B3aMMOLENCTBNE OKCUA0B
asoTa ¢ Bogon. CKOpOCTb 3TOW peakumm onpeaensaeTca CKOpOoCTbI npoLuecca LwenovHon ab-
copbumm okemaor asota. [na Bo3MOXHO Bonee nonHOro nornoLweHns OKCnaoB asota cogomn
Heobxoaumo, 4Tobbl cogepkaHme NO 6bino akBmBaneHTHO cogepxaHnio NO2 Ha Bcem npo-
TsbkeHun npouecca adcopbuymm (NO : NO2 = 1 : 1). INpw nosbiweHun cogepxanna NO2 mnaet

obpasoBaHne HUTpaTa HaTpus.
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B 3aBMCMMOCTM OT copepaHus aMmuaka B amMMadqHO-BO3AYLLHOW CMeCcK, TeMmnepa-
TYPHOro pexmnmMa B KOHTakTHOM annapare npu paboTe npoussoacTea Ha cxemax 111,21 name-
HaeTca cooTHoweHne NO : NO2 B HUTpO3HOM rase. B pesynesTare nornoLweHns cogoBbIM pac-
TBOPOM OKCUAOB a30Ta U3 HUTPO3HOro rasza obpasytoTCa HUTPUT-HUTPATHbIE PacTBOPbLI C pas-
NINYHBIM COOTHOLLEHNEM HUTPUT:HUTPAT (MOXET BbiTb 5:1 (cxema 1M1) unn 2:1 (cxema 2)).

MaccoBas KOHUeHTpaums B pacTBope:

- NaNO2 He meHee 250 r/am>;

- NaNOQOs He 6onee 80 r/gm3

- Na2COs 2-5 rigm®

- obLiee conecoaepxanve He meHee 300 r/gm3(cxema 1M).

MaccoBas KOHUeHTpaums B pactBope:

. NaNO2 100..250 r/gm?;

- NaNOs 250..80 r/gm®

- Na2COs3 2..15 r/igm3

- obuiee conecopepxanne 300..400 r/gm3(cxema 21M).

PactBop KanbUMHMPOBaHHOM coAbl (COAOBbLIA PACTBOP) U3 OTAENEHNA KarnneBoWn Ce-
nUTPbI NOCTynaeT B xpaHunuwa. W3 xpanvnuiy Hacocammn COAOBbLIN pacTBOP NOAaeTCH B
HanopHbIM Bak cogoBOro pacTeopa.

OxnaxaeHHble  HUTPO3HbIE rasbl W3 KOTNa-ytunuaatopa C TemnepaTtypou
200..270°C noa Bakyymom 50..200 Tla nopatotca B abcopObumoOHHyto  BaluHo
| ctyneHun abcopbumm. B KONNEKTOp HUTPO3HOrO rasa Ha Bxoae B HaluHIo NOCTynarT MHBEPCH-
OHHbIE rasbl N3 NHBEPCUOHHOM KOJOHHbI. ABCOPOLMOHHbIE BallHM OpOoLLIaTCa COA40BbIM pac-
TBOPOM.

AbcopbunoHHas BawwHsa npeacraenaeTr cobon BEPTUKANbHBIA LMITMHAPUYECKUIA anna-
paT N3 HepXXaBerLLEN CTann, pasgeneHHbIn ryxon neperopoakon Ha abcopbumoHHyo (BepX-
HFOHO) 1 KYDOBYHO (HWXKHIOKD) YacTK, 3anonHAeTCa Konbuamu «Pawwvray, Hacagkon « MHTanoke».
[MonHoOTa NOrnoLweHNss OKCMAOB a30Ta 3aBUCUT OT MIIOTHOCTU OpoLeHMs abcopbumOHHON
BaHn.

AbcopbumoHHble BallHn paboTatoT nepuogmyeckn. YpoBeHs pacteopa B KyboBou va-
ctm BawHn gomkeH ObiTb 1000..1400 mm oT gHa kyba. Tenno peakymn oTBOAMTCA NOCPEn-
CTBOM OXIaXXAEHMS LMPKYNUpyroLLero pacteopa Ao temnepartypbl 40..50°C o6opoTHOM BOAOW.

Mpn JOCTVKEHNUN MACCOBOW KOHLEHTpaLmun 2.5 r/am® cofbl B LIMPKYNVPYIOLLEM pac-

TBOpPE NPOU3BOAUTCS Bblfaya roToBOro HATPUT-HUTPATHOro pacTeopa B cOOPHMK pacTeopa.

HuTposHble rasbl 3 abcopbumoHHon BawwHn noctynatoT Ha Il ctyneHb abcopbumm ans

MOrMOLLIeHNSA OCTaTOYHbIX OKCKA0B asoTa.
238



UTC 19-2016
10.3.3 CxxaTtne HUTPO3HbIX ra3oB, abcopoLUNA OCTAaTOUYHbIX OKCMOOB a3oTa
pacTBOPOM KarbLUMHUPOBAHHOM coabl NpU n3bbITouHOM gaBneHun 0,32 MMa

(Il ctyneHb abcopbunm)

HuTtposHble rasel nocne | ctynenn abcopbumm ¢ temnepatypon 30..50°C, obbemHoW
AOnen oKkCnaoB a3oTa He Bonee 1% oceoboxgaroTCa OT kanenb pacTeopa, yHOCUMbIX C NOTO-
KOM rasa u3 BalleH, B NpoMbiBaTeNe HUTPO3HbIX ra3oB W NOCTYNaKT Ha BCac HarHeTaTens.
[MpombiBaTENL HATPO3HBLIX rA30B NPEeACTaBnsaeT coboM BEPTUKANbHBIN LNNMHAPUYECKNIW anna-
paT C ABYMS NPOMbIBHBIMWU Tapenkammn 1 Xano3mmHbIM KanneoTbomHukoM. Ha opowleHne Ta-
pernok npoMbiBaTena noAaeTcs KOHAEHCAT COKOBOro napa € OObeMHbIM pacxogoMm
6..10 M3/u. 3arpsA3HEeHHbIN KOHAEHCAT M3 HKHE YacTu NPOMbIBATENA CNUBAETCA Yepes ra-
po3aTBop, NOAAEPKUBAOLWMA YPOBEHb B NpOMbIBaTene, B COOPHUK N fanee Mcrnonb3yeTcs
ANA NpUroTOBNEHMS COLOBOro pacTeopa.

B TpybonpoBog HATPO3HOrO rasa Ha BCac HarHeTarensa nogaetcsa 4o6aBOYHbLIM BO34YX
N3 aTMocepbl ANA OKUCIEHNA HUTPO3HbIX ra30B, NOALEPKAHNA pa3pPeXeHNa HATPO3HbIX ra-
30B 5..25 klla. HarHeTaTenb (koMnpeccop) npegHasHa4vyeH gnsa Co3faHns paspexeHUs B KOH-
TakTHbIX annaparax n abcopBbumoHHbIx BawHsax | ctyneHn abcopbumm, cxatna HAUTPO3HOrO
rasa v nojayv ero Ha ganbHenLLy O4NCTKY.

OKuCnEHHbIE HUTPO3HbIE rasbl CKMMAaKTCA B HarHeTatene Ao gaeneHunsa 0,27..0,32
MlMawn c temnepatypon 200..280°C noctynaroT B MEXTPYOHOE NpOCTPaHCTBO NogorpeBaTens
HUTPO3HbIX rasos, oxnaxgarTca 4o Temnepatypbl 90..120°C n noctynaroT B abCOPOLMOHHYIO
konoHHy Il ctynenn abcopbummn. B TpybHOE NpoCTpaHCTBO NogorpeBarTens NPoOTUBOTOKOM MNO-
CTYNarT XBOCTOBbIE HUTPO3HbIE rasbl N3 NMPOMbIBaTENS.

Ha Il ctynenn abcopbumm nponsBoguTCa OYNCTKA HUTPO3HbLIX Fa3oB OT OCTaTOYHbIX
OKCKA,0B asoTa.

OpouweHne abcopObUNOHHOW KONOHHbLI NPON3BOAUTCA LIMPKYMPYHOLMM COAOBbLIM pac-
TBOPOM C Temnepatypon 40..80°C. [Ina obecneyveHna HanbonbLen CKOPOCTU NOrMNOLLEHNS OK-
CW/I0B a30Ta MaccoBas KOHLEHTpaLms cofbl fomkHa Obitb 40..60 riams.

XBOCTOBbIE HUTPO3HbIE rasbl nocne abcopOLUNOHHOW KOJOHHBI C 06BEMHOMN [0NEN OK-
cmpoB asoTa He Bonee 0,3% ocBoboxgaroTcs OT Kanenb pacTeopa B NpoMbIBaTeENe, Nogorpe-
BaroTca fo temnepatypbl 180..250°C n noctynaroT B CMecUTenb Ha YCTaHOBKY KaTanuTude-

CKOW OYUCTKN.
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10.3.4 Katanutnueckaa 0uUMCTKa XBOCTOBbIX HUTPO3HbIX ra3oB

KaTanutnyeckas o4ncTka XBOCTOBbIX ra30B OT OKCUAO0B a30Ta OCHOBaHa Ha X BOCCTa-
HOBNEHUW A0 MOMEKYNAPHOro asota. B kayecTBe BOCCTaHOBUTENSA NPUMEHAETCA aMMUaK.

Knokun ammmnak ¢ gaenennem 1,0..1,6 MlNa noctynaet B ncnapurtens. icnapurens
XWOKOro ammmaka CoBMELLEH C nojorpesarteneM m npegHasHadeH ang UCnapeHns XXUAKoro
aMmmunaka un nogorpesa rasoobpasHoro ammmaka o temnepatypel 100..120°C 3a cyeT Tenna
KOHAEeHCcauun napa, NocTynaroLero B pydallky ncnapurens n aMeeBuk nogorpesarens..

MoporpeTbin razoobpasHbIi aMmMmnak NoCTynaeT B CMECUTENb, CMELLUMBAETCHA C XBOCTO-
BbIM HUTPO3HbIM razom B cooTHoweHun (NO + NO2) : NHs = 1 : 1,2 n HanpasnseTca B peak-
TOPbI KaTannUTUYECKOM OYNUCTKK, paboTarolme napannensHo. Npouecc kaTanuMTnyeckoro Boc-
CTaHOBIEHNSA OKCWMAOB a3oTa NpoTekaeT Ha anomo-BaHagmeBoM kaTtanuasaTtope (ABK, AOK)
npw Temnepatype 180..290°C.

PasnoxeHne okCnaoB a3oTa aMMuUakom B peakTope NpoTekaeT Nno Creayowmm peak-

LMSIM:

6NO + 4NH3 = 5N2 + 6H20 + 1810,6 k[Ix

6NO2 + 8NH3 = 7N2 + 12H20 + 2734 k[Ix

MN36bITOUHBIM aMmMmak pearmpyeT C KUCNIOPOAOM MO peaKkLn:

4NH3 + 302 = 2N2 + 6H20 + 1268,8 k[,
HO 9Ta peakums NpoTekaeT MeANEHHO, NOSTOMY MPOLIECC OYNCTKN CHUTAETCH CENEKTUBHBIM.

OuneHHble xBocToBbIE rasbl ¢ Temnepartypoun 200..290°C nocne peakTopoB Hanpas-
narTca B TypbogeTaHaep HarHeTaTensa Ansa pekynepauum Tenna y noBbIWEHHOTO AaBNeHUS,
nocne yero ¢ Temneparypoun 90..130°C BbIbpackIBaOTCA Yepes BbICOTHYHO BbIXJTONHYIO TPyOy

BbicoTOM 180 M B aTMOCdhepy.

10.3.5 YnapuBaHne HUTPUT-HUTPATHbLIX PaCTBOPOB Ha ABYXKOHTYPHOU
ycTtaHoBKe Bbinapku (I KoHTyp, Il KOHTYpP), KpucTannusauua m oTaerieHne

KPUCTaNNIoOB HUTPUTA HaTpus
10.3.5.1 MNepBbIN KOHTYP BbIMNapKU U KpUcTannmsauum

MepBbin KOHTYP NpPeAHasHadYeH ANA NONYyYEeHUsT KPUCTanIMYECKOro HATpUTa HaTpus mn
BblAa4M €ro Ha CyLLKY.
HUTpUT-HUTPaTHbLIN pacTBop (HUTPUTHbIE LWenoka) na cbopHuka ctagumn abecopbumm no-

AaeTcs B XpaHUnmLe HeunbTPOBaHHOrO pacTeopa. XpaHuiuvLe pacteopa HATpUTa HaTpus
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BMEeCTMMOCTbI0 270 M3 cHabeHO 3MeeBMNKOM A9 Nojorpesa pacTsopa B XONofHOe BPeMS
roga. B ameeBuk nogaeTcsa HacbIWEHHBIN Nap ¢ 3bbiTouHbIM gasneHnem 0,4..0,6 MMa.

M3 xpaHunuia pactBop NogaeTca B Nogorpesarenbs, NoAorpeBaeTcs 40 TemnepaTypsbl
85..95°C HacbIweHHbIM napom ¢ gasnennem 0,5..0,6 Mlla, noctynarowmm B MexxTpybHoe npo-
CTpaHCTBO noporpesartens. M3 nogorpeeartena pactBop MNocTtynaeT Ha punbTp-npecc, rae
OuYMLLI@ETCA OT MeXaHN4eCKnx npumecen (Lwunama). Ocagok 3anoNHAET pamHoe NPOCTPaHCTBO,
a unbTpaT No UCXOAALLEMY KaHany BbIBOAUTCA N3 PunbTp-npecca W noctynaeT B EMKOCTb
ncxogHoro pacrteopa | KoHTypa.

B emkocTb ncxogHoro pacrteopa | KoHTypa nogaeTca MatodHbIM pacTBOpP Nocne LeH-
Tpudyr | KOHTYPa N KPUCTANNIMYECKUA HATPUT HaTpus nocne ueHTtpudyr Il koHTypa. Pacteop
nocne emMKocTn nogorpesaetca Ao temnepartypsl 110..115°C 1 noctynaeT B nepsbIi KOpryc
BbINapHown yctaHoBku. MaccoBas koHueHTpaumsa NaNOz2 B ncxogHoOM pactBope AormkHa ObITb
250..450 r/am3, NaNOs — 20..100 r/am3, Na2CO3 — He 6onee 10 r/iam®.

B kayecTBe BbiNapHOW YCTaHOBKM A5 KOHLEHTPUPOBaHWS pacTBopa NpUHATa TPEXCTY-
neHyaTas yCTaHOBKa, KOTOpas COCTOUT U3 YeTbIpeX KOPMycOB BbiNapku (OAMH Pe3epBHbIN),
paboTtarowmx nocnegosatensHO. MNpnHUMN AENCTBUA TPEXCTYNEHYATON BbINAPHOWN YCTaHOBKN
CBOAMTCA K MHOFOKpaTHOMY MCMNONb30BaHUIO MPErOLLEro napa, NocTynaroLwero B NepBbIA Kop-
nyc, cnocobom oborpeBa Kaxaoro nocrneayoLero Kopnyca BTOPUYHbBIM NapoM U3 npeabiay-
Llero kopnyca.

Ana ynapveaHna pacTtBOpPOB NMPUMEHSKOTCH BbiNapHble annapaTtbl C NPUHYAUTENBHON
LMPKYNALUMEN MO NPSIMOTOYHOW cxeme. BbinapHown annapaT COCTOUT U3 BbIHOCHOW FPEeroLLEN
Kamepsbl, cenapartopa c bpbl3rooTaenutenem, LMpKYNAaLUMOHHOIO Hacoca C snekTpoasurare-
nem 1 UMpKynsaumoHHown TpyOel. B BepxHEW YacTu rperowas kamepa coegmHeHa ¢ cenapaTto-
poM KoneHoMm. [1nsa BeinapHOro annapara NepBoro Kopnyca NCnonb3yeTcs HacbIWEHHbIN nap
¢ n3bbiTouHbIM gaeneHnem 0,4..0,6 Mna, Temneparypa pacteopa B cenapaTope AosmkHa bbITb
140..145°C.

3a cyeT rmagpocTaTMyecKkoro gasnenms cronba XnakocTu, KuneHme pacteopa npomcxo-
ANT He B TpybKkax rperoLemn kamepsl, a B Tpybe BCKMNaHs Npu BbIXOA4E pacTBopa 13 rpetoLLen
Kamepbl Ha Bxofe B cenaparop. Ynapmaembii pacTBop, NoAHUMaACL No Tpybkam rperoen
Kamepsbl, NeperpeBaeTca U N0 Mepe BbIxoha 13 Tpybbl BCKMNaHus B cenapartop, 3akunaet. O6-
pasyroLanca NapoKnaKOCTHAA 3MybCUSA TaHreHUmMansHO BBOAUTCS B cenapaTtop, B KOTOPOM
pasgenseTcs Ha pacTBop 1 cokoBbiv nap. CokoBbIv Nap ocBoboxaaeTtca B Opbl3rooTaenurene
OT Kanenb pacTtBopa W NOCTynaeT B Ka4yeCTBe TEMSIOHOCUTENNA B MPEIOLLYIO KaMmepy Crieayro-

LL|ero BbINapHoOro annapara.
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HeobxoanmbiM ycnoBmeM nepefadm Tenna B KaxA0M KOpryce Bbinapku AOSMKHO BbITb
Hanu4ne NONe3HoW pasHOCTM TemMnepaTyp rperoLLero napa u kunswero pacrteopa. Bmecte ¢
3TUM JaBneHMe COKOBOro napa B KaXKAOM MOCNeAyrLeM Kopnyce BbiNapku AOSMKHO ObITb
MEeHbLUE AaBneHnsa B npeablayLiemM kopnyce. N3bbiTouHOe AaBneHne B cenaparope nNepBoro
kopnyca gomkHo Bbite 0,17..0,23 Mla, B cenapatope BTOporo kopnyca - 0,01..0,06 MlNa. B
cenaparope nocneaHero kopnyca nogaepxmsaetca sakyym 0,04..0,07 MlNa. 3a cyeT cHxe-
HWUA faBneHus, Npu nepexoae OT NepBOro Kopnyca K TpeTbeMy, TeMnepartypa KUneHnsa pac-
TBOpPa B BbINapHOW YCTAHOBKE YMEHbLUAETCH, COOTBETCTBEHHO, PacTBOp, ynapuBaeTcsa npu
Bonee HM3KOW TEeMNepaType.

CokoBbI nap 13 nepsoro kopnyca ¢ Temneparypoun TIR-310-1(2) 130..140°C noctynaet
B MPeoLLyI0 KaMmepy BTOPOro Kopryca. 3a CYeT Tenna neperpesa NocTynaroLero pactaopa B
cenaparope BTOPOro kopryca obpasyeTca nap BTOPUYHOrO BCKUMNAHWUA, KOTOPbLIM B Ka4ecTBe
TENNOHOCUTENA NOCTYNaeT B IPEIOLLYIO KaMepy TPETbLEro Kopnyca.

KoHueHTprpoBaHHbIn pacTBop ¢ Temnepatypoun 140..145°C 13 nepBoro Kkopnyca nocry-
naeT BO BTOPOW Kopryc. Temnepartypa pactBopa HUTpUTa HaTpua BO BTOPOM KOPMyce Bbl-
napkm goskHa 6bitb 120..140°C. PacTBOp 13 BTOPOro Kopnyca nepetekaeT B TPETUN KOPMyC,
B KOTOPOM CO3[aeTCA BaKyyM 3a CYET KOHAEHCaLMM COKOBOro napa, obpasyroerocs B 3Tom
Kopryce, B MOBEPXHOCTHOM KoHAeHcaTope. MaccoBas KOHUeHTpauma Conen B pactBope HUT-
pyTa HaTPUS Ha BbIXOAE 13 TPETLEero Kopryca AomkHa Obite 950..1200 r/ams.

"opsunin KoHUEHTpUpOBaHHbIN pacTeop ¢ TemnepaTtypon 90..110°C n3 TpeTbero Kop-
nyca nocTynaeT B BaKyyM-KpUCTannuaaTop ANA NOAyYeHNs KpUCTannos HUTpuTa Hatpus. [Ana
NCKMOYMEHNA ocepaHns 0bpasyoLmMXCa KPUCTanmnoB HATpPUTA HaTpUa Ha CTeHKax annaparta
NPOWN3BOAUTCA NPUHYAUTENBHAA LMPKYNSaUMs pacTeopa.

Mpouecc kpuctannuaauumn Begetca npu Temneparype 50..65°C. lNMpouecc kpuctannm-
3aUMM Ha4YMHaEeTCa C MOMEHTa nepexofa OT HacCbIWEHHOro pactBopa K nepeHachILeHNo —
naet obpasoBaHne LEHTPOB KpUCTanNM3aunmn, BOKPYr KOTOPbIX HAYMHAETCA POCT KPUCTannos.

O6pasoBaBLUascs CyCneH3nsa HUTpUTa HaTpus N3 BakyyM-Kpuctannmaaropa nocrynaet
Ha UeHTpUdYrn, ropusoHTanbHble 4BYyXKackagHble (UNbTPYIOLEro TMna C HenpepbIBHOW Bbl-
rpyakon conu. OTdyroBaHHas Conb HATPUTA HATPUS C MaccoBou gonen snarn He tonee 3%
noctynaet B 6apabaHHyo CyLLInnKy ANSA BbICYLLUMBaHUA.

MaTouHbIn pacTBOp Nocne LeHTpUdyrn oTkaumBaeTcs B XpaHUmLLEe MaTto4yHoro pac-

TBOpPA N YaCTUYHO B EMKOCTb UCXOAHOro pacteopa | koHTypa.

Ana nonyyeHns peaktmBHOro HUTpuTa Hatpusa cornacHo FOCT 4197-74, HaTpus a3oTu-

cTto-kucnoro (nuwesaa pgobaska E250) TY 2621-003-67273753-2011 npowusBoguTcs npo-

242



UTC 19-2016
MbIBKa CNOSA CONnn B LLIeHTpUdyre yMardyeHHown Bo40N. [1pn BbiNyCke HATPUTA HATPUSA HECTEXN-
BaroLyeroca cornacHo TY 113-03-3-14-89 B HWKHIOKO HYacTb KOXyxa LeHTpudyru yepes dop-

CYHKY MpW MOMOLLM CXKaToro BO3ayxa BrpbICKMBAETCH pacTBOP aHTUCNEXMBaTens.
10.3.5.2 BTopo# KOHTYp BbINapKu U KpUctTannmsaumm

BTopoin kKoHTyp npefHasHadeH ans 6ornee NonHOro U3BNEYEHNS HATPUTA HaTpuUs U3
MaTOYHOro pacteopa | KoOHTypa - BblAeneHUs KPUCTanIM4Yeckoro HUTpUTa HaTpuUs U Bblaaun
ero Ha pacTBOPEHME UMM KOHLIEHTPUPOBAHUSI HUTPUT-HUTPATHOrO pacTeopa npu paboTe ar-

perata Ha cxeme 2[1.

B kauecTBe BbiNapHOM yCTAHOBKM 4151 KOHLEHTPUPOBaHUS pacTBoOpa NpUHNATa ABYX-
CTyneH4yaTasl yCTaHoBKa, KOTopasi COCTOUT U3 YETbIPEX KOPMyCoB BbINapku (04Ha yCTaHOBKa
B paboTe, Apyras B pesepse). [Ans ynapuBaHus NPMMEHSIIOTCA BbiNapHble annapaTb! No

YCTPOWCTBY W MPUHLUMNY AENCTBUS aHariormyHble BbinapHbIM annapartam | KoHTypa BbinapKku.

MaTtouHbIn pacTBop M3 XxpaHunuiia nogorpesaetca Ao Temnepatypbl 110..115°C m no-

CTynaeT B BbiNapHOW annapar.

HacblweHHbIn BOgsHOM nap ¢ mn3bbiTouHbIM gasneHnem 0,4..0,6 MlMa noctynaet B
MEXTPYOHOE MPOCTPaHCTBO rperoLLen Kamepbl NepBOro Koprnyca BbINapHOro annapara. Yna-
PEHHbIM B NEPBOM KOpryce pacTBOp NepeTekaeT BO BTOPOU Kopnyc. Temneparypa pacraopa
B cenaparope goskHa 6bimb 90..100°C. N3bbITouHOE AaBneHne B cenapatope nepBoro Kop-
nyca gormkHo 6biTe 0,05..0,12 MIa, B cenapartope BTOPOro Kopnyca noaaepXnBaeTcst Bakyym
0,04..0,06 MlMa. 3a c4eT CHWKEeHNA AaBneHna Temnepatypa KUneHUs pactesopa BO BTOPOM
Kopryce yMeHbLIaeTCA, COOTBETCTBEHHO, pacTBOp ynapmBaeTca npu bonee HU3KoW Temnepa-
Type. MaccoBas KOHLEHTpaunsa conemn B pacTBOpe HATPUTa HAaTPUA Ha BbIXOAE N3 BbINapHOro
annapara aorkHa 6bimb 900..1100 r/am® (cxema 111), 600..800 r/am3(cxema 21M).

W3 BTOpOro Kopnyca BbINapky ynapeHHbIn pacTBOp NOCTYNaeT B BaKyyM-KpucTannmaa-
TOp ANS NOMyYEeHNS KPUCTanmoB HUTpUTa HaTpus. BakyyM-kpuctannmsaTop no yCTpoucTBy m
NPUHLMNY OENCTBUA aHanormyeH Bakyym-kpuctannmaatopy | koHTypa Beinapku. CokoBbIv nap
N3 BaKkyyM-KpucTannuaatopa OTBOAUTCH B NOBEPXHOCTHbIM KOHAEHCATOP, B KOTOPOM MPW KOH-
AeHcauum napa Co3faeTcs BaKkyyMm.

ObpasoBaBLUascs CycneH3ns U3 BakyyM-KpucTannuaaTopa noctynaeTt B LeHTpudyry
ANA OTAENEHWS KPUCTaNNoB HUTpUTa HaTpUA OT MaroyHoro pacteopa. OTdyroBaHHasa Ha LieH-
Tpudoyre conb, cogepxawas He meHee 90% HUTpUTa HaTpus, NOCTyNaeT B €MKOCTb, pacTBO-

PSIETCS CBEXMMMU LLiENoKaMm 1 nogaeTtcs Ha | KoHTyp Bbinapky. MaTouHbI pacTBop BbIBOAWTCS
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N3 LEeHTPUDYrN B EMKOCTb, OTKyAa nogaetcs Ha |l KoHTyp BbINapky, a Takke BbIBOAWUTCS B

cOOpHMK AN NocneayroLen ero nepepaboTkm B MIHBEPCUOHHOW KONOHHE.

10.3.6 IHBepcua pacTBOpa HUTpPUTaA HaTpPUsl a30THOM KUCIIOTOM (NOorHas cxema)

C Nony4YyeHnem pacteopa HaTpueBOU CenuUTpbI

10.3.6.1 NMony4yeHune pacTBOpa HUTpPaTa HaTpus (pacTBopa HaTpueBOM
CenUTpPbl) METOAO0M OKUCTIUTENIbHON UHBEPCUM pacTBOpPa HUTpUTAa HaTpus

a30THOM KMUCIIOTOM (NnosiHasi cxema)

PacTtBop HaTtpreBown cenuTpbl NONy4aeTcs:

- OKUCIIUTENBHON NHBEPCUEN MaTOYHbIX pacteopoB nocne ueHtpudyr I, Il koHTypoB
BbiNapkm (cxema 1I1) azaoTHOM KNCNOTOW,

- OKUCIIUTENBHON NHBEPCUEN HUTPUT-HUTPATHBLIX pacTBopoB (cxema 2[1) asoTHOW Kuc-
NOTOW;

- METOAOM NMPSIMOWN HenTpanmsauumn (cxema K) asoTHOM KNCNOTbI COA0BLIM PaACTBOPOM.

CymMapHoOe ypaBHEHME peakunn:

3NaNO2 + 2HNO3s <« 3NaNOs + 2NO + H20 - Q

A30TMCTada KUCnoTa YacTUYHO OKMUCNAETCA A0 a30THOW KUCNOThbI, YacTUYHO pacnaga-
eTCs Ha okcua asoTa u Bogy. NHBepCcuoHHbIE rasbl, cogepaline okcua asoTa, OTAyBaroTCS
N3 NHBEPCMOHHOW KONMOHHbI NOAOrPETLIM BO34YXOM M BO3BpaLLaroTCs Ha 1 cTyneHb abcopb-
Ln.

NcxoaHbin pacteop nocne nogorpesarenen ¢ tTemnepatypon 80..90 °C nocrtynaet Ha
BEPXHIOH Tapesiky NHBEPCUOHHOW KOMOHHbI.

A30THas KNCNoTa HEKOHLEHTPUPOBaHHAA NOCTyNaeT Ha BEPXHIOK Taperniky MHBEPCUOH-
HOW KONOHHbI. [N 66ICTPOro 1 MOMHOrO OKUCIIEHNA HUTPUTA HaTPUA B HATPAaT HaTpUsa a3oTHas
KMCNOTa U MaTOYHbIN pacTBOP NOAAIOTCA B KONOHHY B ONpeaenieHHOM COOTHOLLEHUN W3 pac-
yeTa Nony4aemoro MHBEPTUPYEMOro pacTteopa C M3ObITOYHOW KUCIOTHOCTBIO He Bonee 80
r/am3 HNOs. Maccosas koHUeHTpaums NaNOsHa Bbixoie 13 KOSNOHHbI [,omkHa BbITb He MeHee
350 r/gm3, NaNO20,03..0,90 r/gm3. CooTHOLLEHME pacxo0B a30THas KMCMOTa: MaToYHbIN pac-
TBOp nogaepxusaetca 0,5:1.

NHBEpCHMOHHAas KONOHHA — BepTUKanbHbIA annapaT ¢ 23-Ma TapenkaMmm KackagHoro
TMna. Ha Tapenkax MHBEPCUOHHOW KOMOHHbI MPOUCXOANT B3aMOAENCTBUE MaroYHOro pac-

TBOpa C a30THOM KMUCNOTOW. TOHKMM CIOEM PacTBOP NOCNEA0BATENBHO NEPETEKAET C O4HON
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Tapernkn Ha APYryto B HYDKHIOKO YacTb KOMOHHLI, Bnarogaps Yemy gocturaetcs ObicTpoe yaa-
NeHVe OKCMAOB a3oTa KOTopble 0BpasyroTcsa B npouecce nHeepcun. MIHBepTMpOBaHHbIN pac-
TBOP W3 KOJTOHHbI CTEKAET B «CTakaHy goHeuTpanunaaTtopa no3.175(176).

Obpasyrowmeca B pesynbtare MHBEPCUN OKCUAbI a30Ta, 3arpA3HEHHbIE XNIOPUCTbIMM
COEAVHEHNSIMW, OTAYBaOTCS BO34YXOM.

MHBEPCNOHHBIE rasbl U3 BEPXHEW YaCTU MHBEPCUOHHOW KOJOHHbLI OCBODOXAa0TCHA OT
Kanenb YHOCMMOroO M3 KOMNOHHbI pacTBopa 1 oTBoAATCS B abcopbumoHHY0 BaluH, Yepes no-
BYLLKY, OTKyZa pacTBOp CTEKaEeT B «CTakaHy AOHeUTpanusartopa.

[oHenTpannsaTop — BEPTUKANbHbLIA LMITMHAPUYECKNIA annapar, BHYTPWU KOTOPOro ycra-
HOBMEH LMINMHAPUYECKMIA «CTaKaH» MEHbLLEro JuameTpa, C IonacTHOM MeLLankom As nocTo-
SAIHHOro nepemelunBanna pacteopa. BogopoaHsein nokasatens QIRC 351-1(2) pH-pacteopa B
AOoHeuTpanunaaTope gormkeH obits 7,5..8,5 egunHny, pH. [Insa HenTpanuaaumm n3bbITOYHON KNC-
NOTbl B UHBEPTUPOBAHHOM PAacTBOPE B «CTakaHy AOHEUTpanMsaTopa nogaeTcs CoaoBbIA pac-
TBOP.

Heuntpanmsaumsa nabbITOMHOW a30THOW KUCNOTbI COA40BLIM PaCTBOPOM COMPOBOXAAETCA
BblaeneHnem yrnekmcnoro rasa COz:

2HNO3 + Na2COs3 = 2NaNOs + H20 + CO2 + Q

Maccoas koHueHTpaums NaNQOs B pacTBope HaTpMeBOW CENnUTPbI Ha BbIXoAE U3 Ao-
HenTpanusaTopa AomkHa ObiTb He MeHee 350 r/gm3, Na2COs3 — 0,3..1,4 r/am3, NaNO2 —
0,03..0,90 r/gm3.

PacTBop HaTpneBown CennTpbl U3 AOHENTpanM3aTopa oTkauymBaeTCs B XpaHUmLLe.

10.3.7 YnapuBaHune pactBopa HaTpMeBOM cenuTpbl Ha yctaHoBke Bbinapku (Il

KOHTYP), KpUcTannusaums n otaerieHne KpUCcTansioB HaTpUeBOW CENUTPbI
10.3.7.1 TpeTnn KOHTYpP BbINAPKU U KpUCTanIM3sauum

TpeTuin KOHTYp NpegHasHa4vyeH ANa NonyyYeHNsa KpUCTanmyeckon HaTpneBon CenuTpsbl
N3 pacTBOPOB HATPUEBOW CENUTPLI, MOSNTYYEHHbIX NO NONHOW cxeme (cxema 111, 2I) n Bblaayn
€€ Ha CyLLKY.

B kayecTBe BbiNnapHOW YyCTaHOBKM AN KOHLEHTPUPOBAHWS pacTBopa NPUHATa TPEXCTY-
neHyaTas yCTaHOBKa, KOTOpas COCTOUT U3 YeTbIpeEX KOPMyCcOB BbiNapku (OAMH Pe3epBHbIN),
paboTatomx nocnegosartensHo. Cxema nepepaboTkn pactBopa HaTpueBown cenutpbl Ha
KOHTYpE BbINapkun no annapaTtypHOMy 0OOPMAEHMIO YU NPUHLMNY LENCTBUSA aHanornyHa cxeme

nepepaboTkn HATPUTa HaTpUs Ha | KOHTYype.
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PactBop HaTpmneBon cenntpbl 13 cbopHmka no3.177 nnn xpanunnuwa nos.505 Hacocom
no3.179(180) nogaeTca Ha punbTp-npecc no3.181(182,183) Ansg O4YNCTKM OT MEXaHNYECKNX
npumecen (wnama). O4nLLEHHBIN pacTBOP HATPUEBOW CENUTPbLI NOCTYNAET B BbINAPHOM anna-
pat

YnapuBaHue pacTtsopa npoussoantca napom gaesneHmem 0,4..0,6 Mna. CokoBbIi nap
N3 cenaparopa nepBoro Kopryca Ucrnonb3yeTca B Ka4yecTBe TEMNNOHOCUTENSA BO BTOPOM KOp-
nyce, U3 BTOPOro Koprnyca — B TpeTbeM. COKOBbIW Nap U3 TpeTbero Kopryca noctynaeT B MNo-
BEPXHOCTHbIA KOHAEHCAaTOP, B KOTOPOM 3a CYET KOHAEHCALUMM COKOBOro napa co3gaeTca Ba-
KyyM B cenapaTtope TpPeTbero koprnyca. PactBop HaTpueBown cenutpbl ynapmBaeTca B Bbinap-
HbIX annapatax A0 COCTOSHMS, BNM3Koro K HacblWweHno. N3 BeinapHOro annapara pacTeop
NOCTynaeT B BaKyyM-KpUCTannmM3artop, B KOTOPOM PacTBOP OXNaXAaeTCs U nepechbILaeTcs.
Bakyym B kpuctannuaarope co3gaeTca 3a CYET KOHAEHCaLMn COKOBOro napa B NoOBEpPXHOCT-
HOM KOoHAEeHcaTope.

CycneH3ana ns kpuctannmsaropa nogaetca Ha LeHTpudyry. MaTouHbIn pacTBop nocne
LeHTpudyrn noctynaet B COOPHUK MatoyHoro pacteopa. OTdyroBaHHasa Ha LeHTpudoyre conb

HaTPUEBOW CENUTPLI NocTynaeT B BapabaHHyto CyLunmKy 4nsa 4OCYLIMBaHKS.
10.3.8 CywkKa KpucTannoB HUTpUTa HaTpPUsA U HaTPUEBOMN CENUTPbLI
10.3.8.1 Cywka HuTpUTa HaTpus

Hutput Hatpusa nocne ueHTpudyr | KOHTypa BbiNapkm ¢ MaccoBou 40Nen Boabl He 60-
nee 3% noctynaet B 6apabaHHble CyLUMNKM AN yaaneHnsa Bnaru:

Mpouecc cyLKn OCyLLECTBASETCH BO3AYXOM, NOAOrpeThIM B Kanopudepe Ao TeMmnepa-
Typbl 80..150°C HacbkiweHHbIM napom 0,4..0,6 MlNa. Bo3gyx HarHeTaeTca B CyLUUIKY BEHTUNS-
TopoM. bapabaHHas cywmnnka npeacraBnsaeT cobon ropnsoHTanbHbIN MeTannnyecknin bapa-
OaH, BpallaroWmnnca Ha ponmkax ¢ NOMOLLLK BaHaaKen, KOTOPbIA YCTaHOBIEH HAKOHHO B
CTOPOHY BbIrpy304HOM Kamepsbl. bapabaH npmBoauTCS BO BpalLeHWe anekTpoaBuratenem ye-
pes sybuaroe 3auennenme. lNpu BpaweHnn Bapabana conb npyn NOMOLLM HaNpaBNAoLLNX pe-
Bep nepemeLLaeTca 1 BbIXOAUT YKe BbICYLLUEHHASA K BbIFPY304YHOW TeYKe. BbICYLLIEHHBIN HATPUT
HaTpWs SNeBaTopoOM NOAAETCHA Ha NEHTOUHbLIA KOHBEWED K fanee B OyHKep AN nocneayoLwen
YNaKoBKW.

3anbineHHbIN BO3ayx nocne cywunbHoro 6apabanHa ¢ temneparypon 70..80°C nocry-
naeT B HWKHIOK YacTb NPOMbIBATENS AN OYUCTKN BO34yXa OT NbIN HATPUTA HATPUS.

[MpomMbiBaTenb — BEPTUKaNbHbIA LNNVHAPUYECKUI annapar ¢ ABYMSA TapenkaMmn n ceT-

YyaTbiM OTOOMHUKOM. Tapernku OpoLLakTCs KOHAEHCATOM COKOBOro napa.
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OUMLLEHHbI OT MbIAN BO3AYX C COAEPXAHMEM HUTPUTA HATpus He 6osiee 50 Mr/M3 Bbl-

6pacbiBaeTcs B aTMocdepy.
10.3.8.2 Cyluka HaTpueBOW CennTpbl

OTdpyroBaHHass HatpueBas cenuTpa nocse LeHTpUudyrn ¢ maccoBou fonen BoAbl He
6onee 3% nocTtynaet B 6apabaHHyto cywunnaky. Cyluka ocyu,ecTBasaeTca BO34AyXOM, HarpeTbim
B Kanopudepe ao temnepatypbl 80..115°C HacblweHHbIM napom 0,4..0,6 MIMNa. Bo3ayx HarHe-
TaeTcs B CYWMW/bHbI 6apabaH BEHTUAATOPOM.

BbicylwleHHas HaTpveBas cenuTpa 3/1eBaTopoM, JIEHTOUYHbIMU KOHBelepamu nogaetcs
B OyHKep ANnA nocrenyolleii ynakoBku. 3anblfieHHbI BO34YyX NOC/e CyWwnnbHoro 6apabaHa c
Temnepatypoii 70..80°C nocTynaeT B HUXHIOK YacTb NpombiBaTens. OUnlleHHbI BO3AyX Mno-
cfie npombiBaTens BEHTUNATOPOM BblibpacbiBaeTca B aTMocepy € cogepxaHuem Hutpata

HaTpus He 6onee 50 mr/m3.

10.4 MpuHUuNManbHble TEXHO/NIOTNYECKNE CXEMbI NPOU3BOACTBA

Ha pucyHkax 10.1 u 10.2 npepncrtaBfieHbl CXeMbl NMPOW3BOACTBA HUTpaTta HaTtpua wu

HaTPUEBOW CENUTPSI.

PucyHok 10.1. - MNMpuHUMnnanbHasa cxema NpounsBOACTBa HUTpUTA HaTPUsA
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PucyHok 10.2 - MpuHUpMnmanbHasa cxema npov3BOACTBa HATPUEBOW CENUTPbI
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10.5 O6nacTb NPpUMEHEeHUA HUTPUTA HaTPUS U HaTPUEBON CENUTPbI

10.5.1 NMpumeHeHne HUTpUTa HaTpuUA

HUTpUT HaTpma NPpUMEHSETCH B NPOU3BOACTBE KpacuTenen, B CTPOUTENBCTBE, B NULLIE-
BOW NPOMBbILLNEHHOCTN, B METANNYyPrmm U MaMHOCTPOEHNN B KadecTBe MHrmbutopa ans 3a-
LNTBI OT aTMOCKEPHOU KOPPO3NK, TEKCTUITBHOU N BYyMaKHOW NPOMbILLIIEHHOCTU, B MEAULINHE.

HecnexunsaroLmnca HATPUT HaTpUA NPUMEHSIETCS Kak NpoTUBOMOPO3Hasa fobaska Ans
NPOWN3BOACTBA CyXUX CTPOUTENBHBIX CMecen. PacceinyaTtocTb HUTpUTa HaTtpus obecneynsa-
€TCH BHECEHMEM aHTUCNEXMBaKOLWMX A00aBok (pacTeopa cynboHoNna).

Hutput Hatpunsa E-250 npuMeHAoT npu Npomn3BoACTBE MACHLIX MPOAYKTOB B KavyecTBe
dukcaTopa oKkpackum C LieNbo COXPaHEeHNa eCTECTBEHHOMO LiBETa MbILLEYHOW TKaHW N AOCTU-

XEHWA npmBReKaTensHOro ANna noTpedbuTens BHELWHEro Buaa rotoBbiX MACOMPOAYKTOB.
10.5.2 NpumeHeHne HaTpUeBON CENUTPbLI

HaTtpueBasa cenutpa npuMEHSETCS B XMMUYECKOW, CTEKONBHOW N APYrMX OTpacnax npo-
MbILLNEHHOCTW, @ TaKkKe B CENbCKOM XO3ANCTBE B KAYECTBE MUHEPANbHOro ya00peHns.

B 3aBucnmocTn oT 0bnactn NpuMeHeHna HaTpueBasa cenuTpa BbiNycKaeTca ABYX Ma-
POK:

A — Ana npurotoBnerHnsa oncoB NPy Narke U CBapke MeTannoB, NPON3BOACTBA peak-
TMBOB, MUPOTEXHUYECKMX CMECEeWN, OMNTUYECKOro CTekna, Xpycrans u B NpPon3BOACTBax, rae
CTPOro NMMMUTUPOBaHLI NPUMECU OKMUCNAEMbIX BeLecTB B nepecyeTe Ha NaNO2;

b — ona TpaBneHna MeTannos, cnnaBneHnsa KyCKOBbIX OTXOL40B BOMbdpama, OcBeTne-
HUA TEXHNYECKMX CTEKON N ANS PO3HUYHOW TOProBn.

HaTtpueBasa cenvtpa B BUAE pacTeopa NpUMEHSeTCs ANA NPOM3BOACTBA KanmeBown ce-
NUTPbI KOHBEPCUOHHBIM CNOCODOM.

Hatpuesasa cenutpa — punanonormyeckn WwenovHoe yaobpenuve, cogepxawee 16,47%
asoTa B HUTpaTHOM hopme. Vicnonb3oBaHe HaTPUEBOWN CENUTPLI B KAYECTBE MUHEpPanbHOro
yaobpeHnsa He NPUBOAUT K MPEBLILLEHUIO TMIMEHNYECKMX HOPMAaTUBOB COAEPXKaHNA B MNOYBE,
BOAE N CENbCKOXO3ANCTBEHHOW NPOAYKLMM OMAacHbIX M TOKCUYHbBIX BELLECTB. HATPaTop Conen
TsOKenbIX MeTannos. [eprnognyHOCTL KOHTPONA nokasatenen 6e3onacHOCTN HaTPMEBOU Ce-
NUTPbI yCTaHaBnNMBaeTCA NO COrnacoBaHUIo ¢ opraHamun [FoccaHanuaHaa3opa, HO He pexe oa-

HOro pasa B rog.
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10.6 O6wme cBeaeHMe O TEXHONOrMYECKOM npoLlecce NpoM3BoACTBa

CBefeHne 0 TEXHONOrMYECKOM npouecce nNnpon3esoAcCcTBa, a TaKk XXe OCHOBHOE TEXHOJ10-

rM4Yeckoe 1 NpMpoaooxpaHHoe obopyaoBaHne npeacrasneHsl B Tabnmuye 10.1 n 10.2.

Tabnuuya 10.1 — Obwme cBegeHne 0 TEXHONOMMYECKOM NpoLecce Npon3BoACTBa

Ne Smucenm
noga- Moanpouecc, OcHoBHoe 060- (HanmeHoBa-
Bxoa Bbixoz
npo- Otan npouecca pyaoBaHue Hue)
Lecca
1.1 AmMMMak, Bo3- MoaroToska u Okcuabl azoTa KoHTakTHble an-
ayx OKuUCneHne am- napatbl, punb-
Muaka TPbl, ra3oayBKu,
TennoobmeH-
Hoe 0Bopyao-
BaHue
1.2. | Okeungbl asota, | Abcopbuyms ok- | Masosas hasa | Abcopbepsl,
MHBEPCUOHHbLIE | CMAOB as3oTa (okcuAabl a3oTa), | HacoChl, em-
rasbl, pacTBop xunakas dasa KOCTHOE, Tenno-
COAbl KanbLUu- (pacTBOp HUT- oBmeHHoe 060-
HUPOBAHHOW,, puTa HaTpus) pyaoBaHue
HaCbILWEHHbI
NPOMbIBHOWN
pacTtsop
1.3 XKupkasa dasa dunbTpayuna XKupkaa dasa dunbTp-npeces! | MUHUCTLIN
(pacTBop HUT- pacTteopa HUT- (pacTBop HUT- wniam
puTa Hatpus) puTa Hatpusa puTa Hatpus),
FMUHUCTBIN
wnam
1.4 >Kngkaa dasa Beinapusanue u | CokoBbivi nap, TennoobmeH-
(pacTBOp HUT- Kpuctannmsa- CYCMNEH3US HUT- | HOE, EMKOCTHOE
puta HaTpus), Uua HUTpUTa puta HaTpus obopyaoBaHue,
HaCbILLEHHbIV HaTpus BbINapHbIe
NPOMbIBHOW YCTaHOBKMN,
pacTtsop Hacocbl
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Ne Smuccum
noa- Mopnpouecc, OcHoBHoe 060- (HanmeHoBa-
Bxoa Bbixoa
npo- Otan npouecca pyaoBaHue HMe)
Lecca
1.5 CycneHsuns HuT- | LlenTpundpyrmnpo- | Kpuctannsl LleHTpudyru
puta HaTpusa BaHWe HUTpUTa | HUTpUTa
HaTpus HaTpus, MaTou-
HbI PacTBOpP
1.6 Kpucrannbl Cywka Hutputa | Hutput Hatpus, | bapabaHHbie
HUTpUTa HaTpus 3anblfeHHbIN CYLLMITKW, BEH-
HaTpus, BO3AYX BO34YX TUNATOPSI, 3ne-
BaTOpbIl, TPaHC-
nopTepsbl
1.7 MatouHbin pac- | MHBepcus n go- | Pactesop HUT- EmkocTHOE
TBOp, a30THas HenTpanusayusi | pata HaTpus, obopynoBaHue,
KkucnoTa, pac- WHBEPCUOHHbIE | HacoCbl, MHBEP-
TBOP COAbI rasbl CUOHHbIE KO-
KanbLMHUPO- MOHHBI, NO-
BaHHOW, BO34yX BYLLIKM
1.8 PactBop HUT- dunbTpayuna PactBop HUT- dunbTp-npecces! | MUHUCTLIN
parta HaTpus pacTBopa HUT- | paTa HaTpus, wnam
parta HaTpus FMUHUCTbIN
wnam
1.9 PacTtBop HUT- Beinapusanue u | CycneHsns HuT- | Tennoobmen-
parta HaTpus, Kpuctannusa- parta HaTpus, HOe, EMKOCTHOE
HaCbILEHHbIN uMsa HUTpaTa COKOBbIN nap obopynoBaHue,
NPOMbIBHOW HaTpus BbINapHbIe
pacTtsop, ma- YyCTaHOBKM,
TOYHbIN pac- HacocCbl
TBOpP
1.10 | CycneHsus Hut- | LieHTpndyrmpo- | Kpuctannol LleHTpucpyru
parta HaTpus BaHWe HUTparta | HuTpara
HaTpus HaTpus, maTouy-
HbI PacTBOpP
1.11 | Kpuctannesl Cywka Hutpata | Hutpat Hutpus, | bapabaHHbie
HuTpara HaTpus 3anblfeHHbIN CYLLMITKW, BEH-

HaTpus, BO3ayX

BO34YX
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Ne Smuccum
noa- Mopnpouecc, OcHoBHoe 060- (HanmeHoBa-
Bxoa Bbixoa
npo- Otan npouecca pyaoBaHue HMe)
Lecca
TUNATOPSI, 3ne-
BaTOpbIl, TPaHC-
noprepsl
1.12 | l'asosas pasa | [NpombiBKa OT- laszoBas hasa | AbBcopbepsl,
(okcuAabl a3oTa), | XoAAWMX rasoB | (OKCUAbI a30Ta), | HAcCOChl, eM-
KOoHAeHcaT co- | abcopbuum HaCbILEHHbIN KOCTHOe obopy-
KOBOro napa NPOMbIBHOW LOBaHue
pacTtsop
1.13 | 3anbineHHbIN MpombiBKa OT- Bosgyx B atmo- | ABcopbepbl, Mbinb HUTPUTA
BO34YX, KOH- Xo4dAWmX rasos | cdepy, Hacbl- HacocCbl, eM- HaTpus
JeHcaT COKo- CYLLKW HATpUTA | LUEHHLIN Npo- KOCTHOE 0Bopy-
BOro napa HaTpus MbIBHOWN pac- AoBaHue
TBOp
1.14 | 3anbineHHbIN MpombiBKa OT- Bosgyx B atmo- | ABcopbepbl, Mbinb HUTPaTa
BO34YX, KOH- Xo4daWmx rasos | cdepy, Hacbl- HacocCbl, eM- HaTpus
JeHcaT COKo- CYLLKW HATpaTa | WEHHLIN Npo- KOCTHOE 0Bopy-
BOro napa HaTpus MbIBHOW pac- AoBaHue
TBOp
1.15 | CokoBbIn nap KoHaeHcauna KongeHcar co- | Tennoobmen-
COKOBOro napa | koBoro napa Hoe obopyao-
BaHue, napo-
IKEKLNOHHbIE
Bakyym ycra-
HOBKW, EMKOCT-
Hoe obopyao-
BaHWe, Hacochl
1.16 | Ma3oBaa hasa Katanutuue- Bospyx B atmo- | Tennoobmen- AMMMaK, OK-
(okcuAabl a3oTa), | ckast ouMCTKa chepy Hoe obopyao- cuabl asoTta

aMMUnaKk

oTXo4ALWunx ra-

30B

BaHWe, peakTop
Katanutude-

CKOW OMUCTKU
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Tabnuuya 10.2. Ob6opyaosaHue (OCHOBHOE TeXHonorudyeckoe obopyaoBaHne n NpMpoaooXpPaHHOE)

HavnmeHoBaHne o6opyaoBaHms

HasHaueHune obopyaoBaHus

TexHonorn4yeckne xapaxkrepu-

CTUKKN

EmkocTHOe 060opyaoBaHme

XpaHeHue

Obbem

BbinapHbie annapartsl

YnapuBaHue

MoBepxHOCTb TENNooOMEHa —
500 m?

Kpuctannusatopbl

OxnaxaeHwe, kpuctannusayms

Bbicota — 18700 mm,
OuameTp cenaparopa — 1600

MM

BapabaHHble CyLumnkm

Cywka

OuameTp — 1600 MM,
Onuna — 8000 mm,

Yucno o6opotos — 2 06/MUH

MpOMbIBHBLIE KONOHHBI (abcop-

Gepbl)

OuuncTka 3anbineHHoro BO3-

ayxa

Ouametp — 2600 Mmm,
Bbicota — 23900 mm

KoHaeHcaTopsl

OxnaxgeHne, kKOHAeHcauus

[MoBepxHOCTb TENNOOOMEHa —
oT 200 go 350 m?

PeakTop kaTtanutnyeckon

OYNCTKU

Ouuncrtka oTX04ALWMX ra3oB OT

OKCKMA 0B a3oTa

OuameTp — 2200 MM,
BbicoTa — 3800 Mm

10.7 PacxogHble HOPMbI Cbipbsi, MaTepuarnoB U 3HepropecypcoB

PacxoaHble HOPMbI Cbipbsi, MaTepuarnos 1 3HepPropecypCcoB Npou3BOACTBa HAaTPUEBOK

cenuTpsbl NpeacTasneHs! B Tabnmuye 10.3.
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Tabnuya 10.3 PacxoaHble HOPMbI ChipbS, MaTepuarnos U SHEPropecypcoB NPOM3BOACTBA HATPUEBON

cenuTpsbl

Pacxop

Bbixoa

Cblpbe, marepuarbl, 3HEPropecypcsi

Mpoaykums, NonynpoaykTel, No6oYHbIE NpPo-

DYKTbI, 93HEpropecypchbl

Pacxop Ha 1

TOHHY NPOAYK-

Bbixoa Ha 1 TOHHY

'S ) 'S NPOAYKLMM
g 3 v g 5
I o T o
© ) ® o
m = m =
() ) © Q o ® o) Q
T = o @] T = le) @]
g E ; 5 S g 5 2
S = = = S = E =
© 3 © g © T o s
T s = = T s = s
§ | S § | E S
= © = S
= = = =
AMMMaK T 0,099 0,099 | Hutpart 1 1
HaTpus
Pacteop cogbl (100 | T 0,675 0,675
%) (nonHaa cxema)
Pacteop cogbl (100 | T 0,717 0,717
%) (KopoTkas
cxema)
A30THas kucnorta T 0,479 0,479
(100 %) (nonHas
cxema)
A30THas kucnorta T 0,815 0,815
(100 %) (kopoTkas
cxema)
OnekTposHeprus kBTtu 352 352
(nonHaga cxema)
OnekTposHeprus kBTtu 273 273
(kopoTKaa cxema)
Map [kan 2,7 2,7
Boaa o6opoTHas ™3 0,235 0,235
Boga obecconen- | m° 0,6 0,6
Has
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Tabnuya 10.4 PacxogHble HOPMbI ChipbS, MaTepuarnoB U 3HEPropecypcoB NPOM3BOACTBA HATPUTA

HaTpus.

Pacxon

Bbixoa

Cblpbe, marepuarbl, 3HEPropecypcsi

Mpoaykums, NonynpoaykTel, No6oYHbIE NpPo-

AYKTbl, 3HEpropecypchbi

Pacxop Ha 1
Bbixoa Ha 1 TOHHY
< TOHHY NPOAYK- <
S N S npoayKkuun
2 3 Lw 0 3
I o T o
m® [} ® ()
m = m =
o o 0] o ) ) (0] Q
T = o @] T = le) @]
: s | 3 | 2 : s | | 2
< = = = < = = =
© 3 © g © T o s
T = = = T = = s
= S 3 = s 3
L § (:é L § (:é
= = = =
AMMMaK T 0,269 0,269 | Hutput 1 1
HaTpus
PactBop cogbl T 0,8296 | 0,8296
(100%)
OnekTposHeprus kBTtu 350 350
Map [kan 29 29
Bona o6opoTHas ™3 0,265 0,265
Boga obecconen- | m° 1,0 1,0
Has

10.8 Tekywme ypoBHM 3IMUCCUHA

CeepeHuns o6 obpasoBaHum BbIOPOCOB, COPOCOB M OTXOA0B NpeacTaBneHbl B Tabnu-

yax 10.5-10.10.
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Tabnuya 10.5 - BeiGpochl NpoM3BOACTBA HATPUTA HATpUS

Bbibpochi

Obwvem n (Mnn) macca BbIGPOCOB
3arpsI3HSOLMX BELLECTB A0
OYMCTKM B pacyeTEe Ha TOHHY Npo-

Ob6bvem 1 (Mnn) macca BbI6POCOB 3a-
FPSI3HAIOLMX BELLECTB nocne
OYMCTKM B pacyeTe Ha TOHHY Mpo-

0aH

BUTENb (NPOMbIBA-
Tenb)

Ean- AyKkunn Aykynu
MeToa oumncTku, no-
HaumeHoBaHue | HuyY
3B bl NcTouHmkm BeIGpOCa | BTOPHOrO MCNONb30-
BaHWS
N3Mm.
MwuHun- Makcu- MwuH®- Makcu-
CpegHee CpegHee
MarbHOe | ManbHoe MarnbHOe | MarnbHoe
Okcuabl azoTa Kr/T 7.4 55 45 AbcopbunoHHasa ko- | Katanutmnueckas 0,005 2,75 0,81
NOHHa OYNCTKa
AMmunak kr/T | 0,003 0,61 0,46 0,003 0,61 0,46
Hatpwusa nutput | kr/T | 0,037 0,082 0,07 CywuneHbin 6apa- MokpbIn nbineyno- 0,002 0,01 0,005
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Tabnuya 10.6 - Beibpocbl NpOM3BOACTBA HATPUEBOW CENUTPSI

Bbi6pochi

Ob6bvem n (Mnn) macca BbIGPOCOB
3arpsI3HSOLMNX BELLECTB 4,0

Ob6wvem un (unn) macca Bbibpocos
3arpsI3HSAOLMX BELLECTB nocne

0aH

Tenb (NPOMbIBaTEnNb)

Eav- | ouncrkm B pacyeTe Ha TOHHY Npo- MeToa OYMCTKM, MO- OYNCTKM B pacyeTe Ha TOHHY Npo-
HanmeHoBaHue | Huy MCTOYHUKM BbI- '
3B . Aykunu 6p0ca BTOPHOIO UCMOMb30Ba- Aykunu
N3M P HUS
MuH®- Makcu- CoenHee MuH®- Makcu- CoenHee
MarnbHOe | ManbHoe Pea MarbHOe | MarbHOEe Pea
Okcuabl azoTa Kr/T 8,4 63,1 51,3 AbcopbunoHHas Karanutuyeckas 0,006 3,13 0,92
KOMNOHHa OYNCTKa
AMmunak Kr/T 0,003 0,7 0,53 0,003 0,7 0,53
Hatpug Hutpat | Kr/T 0,064 0,114 0,08 CywwunbeHbin 6apa- | Mokpbin Nbineynosu- 0,002 0,013 0,006
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Tabnuya 10.7 — C6pocbl NpON3BOACTBA HATPUEBOWN CENMUTPBI <
_|
o
C6pocebl o
N
2
5
Obwvem 1 (nnn) macca c6pocoB 3arpA3HAOLNX Hanpasnexue
Enu- BeLleCTB A0 OYUCTKN B pacyYeTe Ha TOHHY npo- c6pocoB (B BOA- MeTtopa
AyKumm . O4YMCTKM, NO-
HaumeHosaHne 3B | HuUbI NcTouHnkn cbpoca HbI OO BEKT, B CU-
BTOPHOrO UC-
ZEIV CTeMbl kaHanu3aa-
Nonb30BaHUs
Lyn)
MuH®-
MakcumansHoe CpegHee
MarnbHoe
Obweyexosble Kr/T Boaa ¢ TopueBbix ynnoTHeHun | MNpomnueHeBas ka- | bes ounctkm
CTOKN LMPKYNSILUMOHHbIX HAacoCcoB Bbl- | Hamu3. CBpoc B ka-
HaTpuu ag 14,6 3,3 NapHbIX annapaTos u kpuctan- | HalM3aynoHHyo
;J:IZE%‘E:I 4’ 4 :3713 611 nn3aTopoB, U3 MacnoXono- ::?ae“"y npomMKa-
HUTPUTbI 0,(504 4:2 0,’75 AUNBHIKOB LIEHTPUCDYT, KOH-
HedTenpoaykTbl 0,001 0,007 0,003 AeHcar CokoBOro napa nocne
Cyxon ocT. 4.1 8,1 6,4 NnpoMbIBaTenNen.
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Tabnuya 10.8 — C6pockl NPON3BOACTBA HATPUTA HATPUS

C6pocebl

Obbvem n (unn) macca cOpocos 3arpA3HSIO-
LMX BELLECTB A0 OYMCTKM B pacyeTe Ha

TOHHY NPOAYKLUN Hanpasnenue
Equ- cbpocos (B MeTtoa
A 4 BOAHbIN 06b- OYMCTKM, MNOo-
HaumeHosaHme 3B | Huubl NcTouHmkm cbpoca
M eKT, B CW- BTOPHOrO UC-
' CTEMbI KaHa- nonb3oBaHWA
MuH®- Makcumans- nusauun)
CpegHee
MarbHoe Hoe
Obweyexosble Kr/T Boaa ¢ TopueBbIX YNNOTHEHUIA LMPKY- MpomnueHe- | bes ouncTKn
CToKmM NALMOHHBIX HACOCOB BbiNapHbIX anna- | Bad KaHanus.
HaTpum ag 22718 12334 PaTOB 1 KPUCTANNM3aTopoB, 3 mac- | COPOC B kaHa-
HATRATD| ’ ’ ’ NOXONOAUNBHUKOB LIEHTPUMYT, KOH- Tn3aLmoHHyto
xriopuabl 57 9,0 6,9 cucTemy nNpom-
HUTPUTBI 0005 56 1 JeHcaT COKOBOro napa nocne npombi- KaHana
Hedtenpoaykrsl 0,002 0,009 0,004 Bareneu.
Cyxown ocT. 53 10,6 8,4
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Tabnuya 10.9 — OTX0o4bl NPO3BOACTBA HATPAaTa HaATpPUA
OTxoabl NnponsBoacTBa U notpebneHuns?
Obbvem 1 (Mnn) macca obpasoBaHMs OTXO40B
O OYMCTKWU B pacyeTe Ha TOHHY NPOAYKL MU
Knacc Ean- A P y npoAyky NcTouHukn | Metoa oumcTkm, no-
HaumeHoBaHne oTx0A08B onacHo- HULbI obpasosa- BTOPHOMO NCMOMb-
- Makcu- Cpea-
MEHTHbIN | MarbHOe 2)
1 2) MarbHoe Hee
Bcero - T/ron
oTX0Abl  PUMNBbTPaUMN HUTPUT-HUTPAT- 3 Kr/T 0,95 0,27 0,27 0,27 dunbTp- lMepepayva CTOPOH-
HbIX LLEMOKOB NPWU MPOU3BOACTBE HUT- npecc Hen opraHusaymm
puTa Hatpusa U HUTpata HaTpus 06e3Bo- no 4,0roBopy
XEHHblE
KaranumsaTtop Ha OCHOBE aroMOCUNK- 3 Kr/T 0,018 0,018 0,018 0,018 | PeakTop lMepeaava CTOPOH-

kaTa/okcuaa antoMmHUS BaHagneBbI OT-
paboTaHHbIN

Hewn opraHusayum
no AOroBopy

Tabnuya 10.10 — OTxo4bl NPOM3BOACTBA HATPUTA HATPUA

3 3a UCKMIOYEeHUeM 0TX0A0B noTpebneHus
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Otxoabl Nnpon3soacTea u notpebneHua’

kaTa/okcuaa antoMUHUA BaHaLUEBbLIN

OTpabOTaHHbIN

NcTtouHukn | Metoa oumcTkm, no-
Obbvem 1 (Mnn) macca obpasoBaHMs OTXO40B
obpasoBa- BTOPHOMO NCMNONb-
[0 OUUCTKM B pacyeTe Ha TOHHY NPOoAYKLUN
HUS 30BaHUSA
Knacc Ean-
HaumeHoBaHne oTx0A08B onacHo- HULbI
cTn n3M.
Perna- MwuHun-
- Makcu- Cpea-
MEHTHbIN | MarbHOe 2)
1 2) MarbHoe Hee
Bcero - T/ron
OTX0A4bl OUNbTPaUUN HUTPUT-HUTPAT- 3 Kr/T 0,83 0,23 0,23 0,23 dunbTp- lMepeaava CTOPOH-
HbIX LLIEMOKOB NPWU NPOM3BOACTBE HUT- npecc Hen opraHusaymm
puTa HaTpus U HUTpara HaTpus ob6e3Bo- no 4,0roBopy
KEHHblE
KatanusaTtop Ha OCHOBE arntoMOoCunn- 3 Kr/T 0,012 0,012 0,012 0,012 | PeakTop Mepeaava CTOPOH-

Hen opraHusayum
no AOroBopy

4 32 UCKMIOYEHUEM OTXO0B noTpebneHuns

910¢-61 01N
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10.9 OnpeaeneHne HaUNy4WKUX JOCTYMHbIX TEXHOSIOMUN

Ha gaHHbI MOMEHT NPOU3BOACTBO HUTPUTA HATPUS U HATPUEBOW CENUTPBI MO CNOCO-
Bam, onnucaHHbiM B cnpasoyHuke HAOT, apnseTca eanHCTBEHHLIM B Poccuni.

[Mpom3BOACTBO HUTPUTA HATPUS U HATPUEBOM CENUTPLI COCTOWT:

- N3 TPEX arperaTtoB KOHBEPCMM amMmaka (2-x paboumx, 1-ro pesepBHOro);

- AByxcTyneH4yaton abcopbumm okcnaoB asoTa pacTBOPOM KanbLVHUPOBaAHHOM
cogabl;

- BbINapku, kpuctannmaaymm (I KOHTYp BbINapKn) 1 CyLLKM HUTPpUTa HaTpus, ogHa
TEXHoNnornyeckas nuHUs;

- BbINapKK 1 Kpuctannuaaunm Hutputa Hatpua (Il KoHTyp BbInapku) 4ns nssneye-
HUA HUTPUTa HaTpUs U3 MaTOYHbIX PacTBOPOB C | KOHTYpa BbiNapkX, ogHa TEXHONOrnMYyeckas
NNHNS,

- WHBEPCUN pacTBOPOB HUTPUTA HATPUA a30THOW KMCNOTOW (NOonHas cxema);

- BbiNapkun, kpmuctannusauum (Il KOHTYp BbINAPKN) U CYLLKN HATPUEBOW CENUTPSI,
ofHa TeXHOoNornyeckas NMHUS.

MeTog npomn3BoacTBa HUTPUTA HaTPUs OCHOBaH Ha LenodyHou abcopbumm okcmaos
asoTa, Nony4yaemMblX OKUCEHMEM aMMUaKka KMCIOPOAOM BO3Ayxa Ha NNaTtuHOMAHOM Katanu-
3aTope, pacTBOPOM KalnbLMHUPOBaAHHOW COAbI C NOSTyYEHUEM HUTPUT-HUTPATHBLIX PacTBOPOB,
N3 KOTOPbIX NOCMe ynapuvBaHUa U KpucTannusauymm npousBOAUTCA OTAENEHME KpUCTannoB
HATPUTA HaTpUs OT MaTouvHuKa. MaBneyeHne HUTpUTa HaTpuUs NPOU3BOAUTCA B ABE CTaguu.
MepBas ctagmna npegHasHavyeHa Ana OTAENEHUS KPUCTAaNoB HUTpUTa HaTpUsa OT MaTtO4vyHOro
pacTtBopa cnocobom UeHTPMEYrMPOBaHNS C NOCNEAYIOWEN CYLLKOWN U MOMNyYEeHNEM rOTOBOro
npoaykTa — HUTpuTa HaTpus. BTopas ctagms npegHasHadveHa ans 6onee nonHoro n3sneyeHms
HUTPUTA HaTPUs N3 MaTOYHOro pacTeopa, NONyYeHUS KOHLEHTPUPOBAHHOIO MCXOA4HOro pac-
TBOpa ANA NEPBOWN CTaauM C LENbio YBENMYEHNA BbIXOAA U YNYYLLEHNA KadecTBa HUTpUTA
HaTpuS.

MeTon npon3BoACTBa HATPUEBOW CENUTPLI OCHOBAH Ha OKUCNNTENBHOW MHBEPCUM Ma-
TOYHOrO pacTeopa HUTPUTa HaTpUs a30THOM KUCITOTOM UNN HENTPanmM3aunm asoTHOM KUCNOTbI
pacTBOPOM KarbLMHMPOBaHHOW coabl. [Mpouecc npoTekaeT B MHBEPCUMOHHBIX KOMTOHHaX C Mo-
nyYeHMeM pacTtBopa HuTpaTa HaTpusa. N3 pactBopa nocne ynapuBaHua 1 Kpuctannmsaumm
OTAENSKTCA KPUCTaNMbl HUTpaTa HaTpua OT MaTOYHOro pacTeopa cnocobom LeHTpudyrmpo-
BaHWA C NOCNEAYHOLWEN CYLLKOW U NOSNyYeHMEM rOTOBOro NPOAYKTa — HAaTPUSA a30THOKMUCIIONO
(HaTpueBown cenuTpbl). PacTBop HUTpaTta HaTpmsa YacTUYHO NOCTYNaeT B NPOM3BOACTBO Kanu-

€BOW CENnUTPLI.
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10.10 HaunyuJwune AOCTYNHbIE TEXHOOMUMU

[MpoM3BOACTBO HUTPUTA HATPUS WU HATPUEBOW CENUTPbI BBEAEHO B SKCMnyataumo B
1980 roay.

B 1982 rogy npousBeaeHa 3ameHa rperowmx kamep | KoHTypa Bbinapkn Ha 6onbLuyro
NOBEPXHOCTb TENNOOOMEHa.

B 1985 rogy B npombIBaTENSX HATPO3HOrO rasa no3.47,51 ycraHoBneHsl Opbiarootbon-
HWKW, N3MEHEHa CXeMa Bblaa4n roTOBbIX LLENOoKOB U3 abcopbLMOHHbIX BalleH, CMOHTUPOBAaHbI
HanopHbIM Bak cogoBOro pacteopa n COOPHUKN FOTOBBIX LLENTOKOB HUTPUTA HaTpus.

B 1987 rogy ycTaHoBneHb! AOMNONHUTENbHbIE XpaHUnnLLa CO40BOro pacteopa.

B 1990 rogy Ha TEXHONOMMYECKOW FIMHUN NPON3BOACTBA HUTPUTA HATPUA OCBOEH Bbl-
NYyCK HUTPUTa HaTpMs HeCNeXmnaaroLerocs, obpaboTaHHOro aHTUCTEXMBATENEM.

B 1995 rogy BHegpeHa TEXHONOrMYeckasa cxema npon3BoacTBa HaTPUEBOM CENUTPbLI U3
pacTBOPOB, NOMYy4YEeHHbIX CNOCOOOM HEUTpanM3aummn asoTHOW KMCNOTbI pacTBOPOM KanbLMHM-

pOBaHHOW CoAbl (KOpOTKast cxema).

10.10.1 HenTpanusauua a30THOU KUCSIOTbI PaCTBOPOM KanbLUHNPOBaAHHOMN

coabl C NoslyYyeHneM pacTBopa HaTpUeBOU CENUTPbI (KOPOTKast cxema)

MeTog npsmon HeuTpanmMsauum as3OTHOM KUCNOTbl COAOBbIM PacTBOPOM (KOpoTKas
cxema) MCNoNb3yeTca ANA NoyYeHns pacTBopa HaTpPUeBOW CENUTPLI NPWU HEAOCTaTKE MaTou-
Horo pacteopa ueHTpudyr | KoHTYpa, |l KOHTYpa BbINapKu.

Hentpanmsaumsa azoTHOW KMCNOTbI PacTBOPOM KanbUMHUPOBAHHOM COAbl NPOUCXOLUT
no peakumu:

2HNO3 + Na2CO3 = 2NaNQO3 + CO2 + H20 + Q

Peakuna HenTpanmsaumm ConpoBOXAaeTCs BblAeNeHNEM Tenna, YTo HeXXenarenesHo B
AaHHOM cnyyae. [Mog BnuaHnem BbICOKOW Temnepatypbl xnopuctein Hatpun (NaCl), koTopbin
NPUCYTCTBYET B COAOBOM pacTBOpE B Ka4yeCTBE MPMMECK, NMpu B3anMOLENCTBUN C a30THOW
Kncnoton obpasyet consaHyro kucnoty (HCI), koTopaa pasnaraetca C BblaeneHnem xnopa
(Cl2). Xnop 4YacTn4HO BCTynaeT BO B3aUMOLENCTBME CO CBOBOAHBIMWN OKCuaamun asoTta, pac-
TBOPEHHLIMW B @30THOW KUCNoTe, obpasys BeCbMa arpecCuUBHOE COEAMHEHMNE - XNTOPUCTLIN
HuTpo3un (NOCI), paspywarowmi annapartypy.

3NaCl + 3HNOs = 3HCI + 3NaNOs

3HCI + HNOs = Cl2 + NOCI + 2H20

3NaCl + 4HNOs = Cl2 + NOCI + 3NaNOs + 2H20
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[MonyyeHne pacTBOpa HaTPUEBOW CENUTPLI NO KOPOTKOW CXEME OCYLLIECTBNAETCA B UH-
BEPCUOHHOW KOSMOHHE, ONucaHue TeXHOMOMMYEeCcKoro npouecca Takoe Xe, Kak Mo MonHOW
cxeme. COOTHOLLEHME PacxofoB a30THaA KMCMOTa:COAOBLIN pacTBop nogaepxmsaerca 1:1.
Tak Kak peakuymsa sKk3oTepMmyeckasa nogorpes NpoayBOYHOro BO3ayxa OnpeaensaeT Temnepa-
Typa pacTBopa Ha BbIXOAE M3 KOJOHHBI, KoTopas aormkHa ObiTek 70..90°C. HBepCMOHHbIe rasbl
N3 NHBEPCUOHHOW KOMOHHbI OTAYBAtOTCS B BbIXMOMHYO TPyOy.

B 1998 rogy BHeapeHa cxema paboTbl CTagum KOHBEPCUN ammmnaka 6e3 rasronbgepa
(Bpeska y3noB perynupoBaHna gaBrneHns razoobpasHoro ammmaka).

B coctaee npeacTaBneHHbIX TEXHOMOMMIN PEKOMEHAYETCH MO OTAEMNbHBIM NOANPOLEeC-
cam TeXHOOrMYECKON CXxeMbl B kKavecTBe YacTHbIXx HAT ncnonesoBate psjg TEXHONOrMYECKNX
N OpraHN3aLNOHHO-TEXHNUYECKNX MEPONMPUATUI:

- abcopbums oKCmaoB asoTa pacTBOPOM KanbLMHUPOBAHHOW COAbI

- KaTanMTnyecKkasa 04MCcTKa XBOCTOBbLIX HATPO3HbIX ra3os

- ynapuBaHue HUTPUT-HUTPATHbIX PaCTBOPOB Ha ABYXKOHTYPHOW yCTaHOBKE Bbinapku (|
KOHTYP, Il KOHTYP), KpUCTannM3aumsa n oTAeNeHNe KPUCTanmoB HUTpUTa HaTpma

- ICNOMb30BaHWE PUNBTP-NPECCOB U LEHTPUMYT ANS OTAENEHUS NPUMECEN;

- Mcnonb3oBaHne 6apabaHHbIX CyLUMOK AN CYLIKW NpoAyKTa
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10.11 NepcneKTUBHbIE TEXHONOMUMU

MepchnekTrBbl pa3BUTUS NPOM3BOACTBA HATPUTA HATPUS N HATPUEBOW CENUTPLI HanpaB-
NeHbl Ha CHXKEHNE HEraTUBHOMO BO3LENCTBUSI HA OKPYXKatoLLYyHO Cpeay, NOBbILLIEHNSI KayecTBa
BblMyCKaeMOW NPOAYKLMM, N COCTOSIT B peanmaaumnm MeponpuUsTUiA N0 MOAEPHM3ALNM N PEKOH-

CTPYKUMKM 060pyAoBaHNS, 3aMeHe OTAENbHbIX Y35I0B, 3NIEMEHTOB CUCTEMbI YNpaBeHus.

265



UTC 19-2016

Pasaen 11. O6wume HAT

OnncaHne TEeXHOMOMMYECKNX, TEXHUYECKMX, OPraHM3aLMOHHbIX MEPONPUSTUA npuse-

AeHo B Tabnmyax 11.1-11.3.
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Tabnuya 11.1 — OnucaHne TEXHONOrM4YeCKUX MeponpUATUIA

Onucanune meponpuaTua

Ob6bekT BHegpe-

OpdbekT oT BHegpeHus

CHwuxXeHve

3MUCCUIA OCHOB-

OrpaHu4yeHue npume-

OcHoBHOe 060pya0-

NoJib30BaHME pa3nn4y-

HbIX METO40B O‘-II/ICTKI/I)

,0BaHUS)

BUOy docdarHoro
Cbipba AN NOSyYe-

H1a ynapeHHon K

HWA OHeproahhekTMBHOCTL | PecypcocbepexeHme HUMOCTU BaHue
HbIX 3arpA3HA0-
LWMX BELLECTB
[MOCTOAHHBIN KOHTPOIb CHwmxeHne BblHCHWKEHNE  3Heprosa-YMeHblueHne HOPMbITpyAHOCTUN npu N34 10TOYHbIN pH
ypoBHA pH peakumoH- Opocos TpaTt Ha abcopbuno  jpacxopa mMepeHun pH Ha no4veTp
HbIX NynbN 1 cpen TOKe, OCODEeHHO B
KOHLIEHTpMpOBaH-
HbIX Nynbnax
lMepexon Ha wmcnonb-1pon3BoaCcTBO YMeHbLLeHMe pacxopayYmeHblueHne  pac-{Hanumume BbinapHbixBakyym BbinapHas
30BaHwe oqmmeH-¢)OC¢)aT°B 3NEeKTPO3HEepPrmm xoha  MNPUPOLAHOroyCTaHOBOK M YCTaHO-yCTaHOBKa, YycTa-
How/ynapeHHon  oc- (YMEHbLUEeHVe MOLLHO-ra3a Ha CyLUKY BOK ouncTknm IPKHoBKa Tbd
POpHON KMCNOTbI (UCH CTU HacOCHOro 0bBopy- OrpaHnyeHne MOOYUCTKN, OTCTON

HUKA
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OpdbekT OT BHegpeHus

cTaguu  OXNaxAeHus
Ha CTaauW CyLLKW Npo-

nykTa

rasa Ha CyLUKy

HUA cTagun oxnad
PKOEHMS U CYLLKM MO
ryT BbI3BaTb MpO-
Onembl npu  nepe-
nadye  TEnnoHOCK-
Tena. Hanuuve cra-
NN CYXON OYNCTKU
rasoB CcoO Craguu
oxnaxpenHusa. nas-
neHne 1 BO3MOXHOE
pasnoXeHne nbln

Ha BXO4E B CyLUWUIIKY

CHwxeHne
Ob6bekT BHegpe- OrpaHuyeHue npume- (OcHoBHOE 060pyA0-
Onuncanune meponpuaTuns 3MUCCUN OCHOB-
HWA OHeproahdekTUBHOCTL | PecypcocbeperkeHune HUMOCTU BaHue
HbIX 3arpsi3Hsto-
LMX BELLECTB
Mcnonb3oBaHne Tenna CHWXeHne oHeprosa{YMeHblueHne pac-B3aMmHoe pacnono-BeHTUNSATOopSbI,
OTXOAALLNMX ras3oB CO TpaT Ha CyLLKY xona NPUPOAHOropkeHNE  0DOPYA0Ba-UMKITOHbI,  PyKaB-

Hble PUNBTPLI

910C-61 01N
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Onucanune meponpuaTua

Ob6bekT BHegpe-

OpdbekT OT BHegpeHus

CHwuxXeHve

3MUCCUIA OCHOB-

OrpaHu4yeHue npume-

OcHoBHOe 060pya0-

HarpeTbIX OTXOAALMX
rasoB, Hanpumep, Cco
cTagun CyLIKW) 4N No-
norpeea BO3gyxa, MNo-
1aBaEMOro B TOMKN Ha
ropeHne n pasbaene-
HWE TOMOYHbIX Tra30B
NN 4N ynapkm peak-

LINOHHbIX PacTBOPOB

BO3MOXHOCTU MX MO
nadn Ha nogorpes
Bo3sgyxa. Koppoau-
OHHas CTOWKOCTH
TEeNnNoOOMEHHOro

obopynosaHms

HWA OHeproahdekTUBHOCTL | PecypcocbeperkeHune HUMOCTU BaHue
HbIX 3arpA3HALo-
LWKMX BELLECTB
Ncnonb3oBaHne BTO- CHwkernne notpeb{Hanmnune  BTOpUY-{TennoobmeHHoe
PUYHBLIX 3HEPropecyp- NeHUs  MNPUPOAHOrOHbIX  SHepropecyp-{obopyaoBaHue
coB (nNapa 4 atm, unu rasa coB n obecnevyeHme

910¢-61 01N
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OpdbekT OT BHegpeHus

HUNA UHTEHCUBHOro ab-
copBbuUMOHHOro 060pYy-

noBaHnA

CHwxeHne
Ob6bekT BHegpe- OrpaHuyeHue npume- (OcHoBHOE 060pyA0-
Onuncanune meponpuaTuns 3MUCCUN OCHOB-
HWA OHeproahdekTUBHOCTL | PecypcocbeperkeHune HUMOCTU BaHue

HbIX 3arpA3HALo-

LWKMX BELLECTB
OpraHnsauma 3amKHY- CHwxeHne CHWXeHne sHeprosa- OrpannyeHne B 3a{O0opynosaHue
TOro BOA0000POTHOrO oObemoB TPaT Ha O4YUCTKY CTOM- BUCUMOCTM OT XUMACTaHUMN HEUTpa-
LuKna ¢ HeuTpanuaa- cOpoca HbIX BOA cocTaBa  CTOMHbIX[MM3aUMKM, HanMune
LIMEN CTOYHbIX BOA W BOA, BOAOOOOPOTHOrO
MOBTOPHOIO MCMONb30- LmKna
BaHWNSA oBopoTHON
BOAbI B TEXHOMNOrMM
MuHMnsaums Bbl CHWXeHne Bbli CHwkeHne pacxoj- IABcopOumoHHOEe
Opoca nyTemM NnpuMeHe- Opocos HOW HOPMbI obopynoBaHue,

910C-61 01N
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Onucanune meponpuaTua

Ob6bekT BHegpe-

OpdbekT OT BHegpeHus

CHwuxXeHve

3MUCCUIA OCHOB-

OrpaHu4yeHue npume-

OcHoBHOe 060pya0-

HWA OHeproahdekTUBHOCTL | PecypcocbeperkeHune HUMOCTU BaHue
HbIX 3arpA3HAI0-
LWKMX BELLECTB
OnTUMM3aumMs COOTHO- Ynydwenne  |CHwkeHne pacxona AHanunsatop
LLEHWS peTYpP/NPOAYKT rpaHcocTaBa [3NeKTpOSHEPTnn rpaHcoctaBa Mo-
CHWKEHME BbI- TOYHbIA, NEHTOY
neneHna noinu Hble BeCbl, ypaB-
HUTENbHbIE  OyH-
Kepbl N [O3UPYHO-
wee obopynosa-
HMe
TOYHBIM  Temnepartyp- YMeHbLUeHne YMeHbLUeHVe  pacH
HbIN KOHTPOMb CTagumn BblaeneHns xo4a  MNpUPOAHOrQ
HenTpanusauum n NbIn rasa
CYLLIKW

910¢-61 01N
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OpdbekT OT BHegpeHus

Ob6bekT BHegpe- CHikeHme OrpaHuyeHue npume- (OcHoBHOE 060pyA0-
Onuncanune meponpuaTuns 3MUCCUN OCHOB-
HWA OHeproahdekTUBHOCTL | PecypcocbeperkeHune HUMOCTU BaHue
HbIX 3arpA3HAI0-
LWKMX BELLECTB
Ncnonb3oBaHne  Co- YMeHbLUeHne IABcopOumoHHOoe
BPEMEHHbBIX  CUCTEM BblaeneHns obopyaoBaHve:
OYUCTKN ra3oB C CaHuH aMmmmnaka, LUMKNOHbI,  CKPY-
TapHbIMW  CTYMNEHAMMW nbinKn, dpTopa Oepa, abcopbepsl,
OYNCTKM OpbI3roynosu-
TENnW,  pyKaBHble
PUNLTPLI
Mopbop n nogrotoBkallpons3soaCTBO PacwupeHrune ceipbe-OrpaHnyeHnsa B Tex-
QDK ¢ obecnevernnemdpocdaTos Bon 6asbl Honorum 3®K n B acH
HeobXoaMMOro  Kade- COPTMMEHTE BbIMYCA
cTBa Kaemown NpoayKumm

910C-61 01N
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Tabnuuya 11.2— OnucaHne TeXHUYECKNX MEPONPUATUIA

Onucanune meponpuaTua

Ob6bekT BHegpeHus

OpdbekT oT BHeapeHus

CHwXeHne smMuc-

CUN OCHOBHbIX

OrpaHu4yeHue npu-

OcHoBHoOEe 000-

MELLMBAKOLLUMX YCTPOWCTB
N peakTopoB B MpoLecce

HeunTpanuaauum

rasa Ha CyLluKy

OHeproadeKkTMBHOCTL Pecypcocbepexerne MEHUMOCTU pyaosaHne
3arpsasHALLnX
BeLlecTB

BHeapeHne  4acTOTHbIX YMeHblieHne |CHWXeHne pacxopd
pPerynaTtopoe  (Hacochl, oOpasoBaHnsa  [ONEKTPOSHEPTM
npodUnKu, MELLarnku, nbinn  (NPU nCH
BEeHTUNATOPLI, bapabaHsbl NONb30BaHNN

Ha gpobunkax)
BHegpeHne  coBpemeH- YMeHbLUeHVe  pacH
HbIX CMECUTENEN, nepe- xona NPUPOLHOro

910¢-61 01N



v.C

Onucanune meponpuaTua

Ob6bekT BHegpeHus

OpdbekT oT BHeapeHus

CHwXeHne smMuc-

CUN OCHOBHbIX

OrpaHu4yeHue npu-

OcHoBHoOEe 000-

OHeproadeKkTMBHOCTL Pecypcocbepexerne MEHUMOCTU pyaosaHne
3arpsasHALLnX
BeLlecTB
Ncnonb3oBaHne  UMKIOA YMeHbLueHne  [YMeHbLleHne pac-{YMeHbLLIeHne noTepb LInknoHsl,  py-
HOB, pPyKaBHbIX PUNBTPOB BbIOPOCOB NbINUXOAA  3NEKTPO3HEP-NPOAYKTa M pacxoja KaBHble OUMb-
(KapMaHHbIX durnb- rn (ncknroYeHneBoabI TPpbl  (KapMaH-
TPOB — Ha CKnage Cbl- HacocHoro o6opyao- Hble dunb-
Pbs) BaHWS — B OTNM4une TPbl — Ha

OT «MOKpOWN» abcopb-

Lm)

CKnazge cblpbsa)

910C-61 01N
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Onucanune meponpuaTua

Ob6bekT BHegpeHus

OpdbekT oT BHeapeHus

CHwXeHne smMuc-

CUN OCHOBHbIX

OrpaHu4yeHue npu-

OcHoBHoOEe 000-

OHeproadeKkTMBHOCTL Pecypcocbepexerne MEHUMOCTU pyaosaHne
3arpAs3HALLMX
BeLlecTs
Wcnonb3oBaHne coBpe- YMeHbLUeHne YMeHbLUeHVe  pacH
MEHHbIX  TOMOYHO-TOpe- obpasoBaHng xona NPUPOAHOro
NMOYHBLIX YCTPOWUCTB C COA neinn 1 NHs, rasa

BPEMEHHON cUCTEMON
KUTMnA,

LLLAX NMOCTOSAHHBLIA TEMIME-

obecneyvBato-

paTypHbIA KOHTPOSb MPO-
Llecca CyLIKW, MONHOThI
CKUraHUs TONnmBa N Mu-
HuMM3auuw  obpasoBa-

HUA OKCMAOB a30Ta

OkcmaoB asoTa,
CO

Mcnonb3oBaHue XOno-

nuneHukoBs KC

YMeHbLUeHne pacH
XO4a  3NEeKTPOSHep-
rm

910¢-61 01N
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OpdbekT oT BHeapeHus
CHwxeHne amuc-
OrpaHuyeHue npu-| OcHoBHoOe 060-
Onuncanune meponpuatusa | O6beKT BHEAPEHUS | it 0CHOBHBIX
OHeproadeKkTMBHOCTL Pecypcocbepexerne MEHUMOCTU pyaosaHne
3arpsasHALLnX
BeLlecTB
JlokanbHble cUCTeMbI acH YMeHbLUeHne YMeHbLUeHVe  pacH JlokanbHble py-
nMpayun OT y3rOB nepe- obpasoBaHng Xoha  SneKTpPO3Hep- KaBHble OUMb-
CbINOK W TPaHCNOPTHOro MbInn rm TPbl, KapMaH-
obopynoBaHus Hble OUNbTPSI,
YKPbITUE  KOH-
BENEPHbIX NEHT
Ob6opynoBaHue ans CHmxkeHne pacxogaCrtabunusaums  pad
nnaBHoOro nycka Gapabda- ANIEKTPO3HEPTNN BoTbl 060pyaoBaHMSA
HOB
Mopbop cooTBETCTBYHOA YMeHbleHne [CHuKeHne pacxopayYMeHblUeHne  npo-
lLero pasmepa n Tvna 0OpasoBaHNa UBNEKTPOSHEPTUN CTOEB, YBENUYEHNE
rpoxoTa 1 gpodunku BblAENeHna B NPOU3BOANTENBHOCTU

aTmocdepy 3a-
FPA3HSAOLLMX

BELLECTB

910C-61 01N
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Onucanune meponpuaTua

Ob6bekT BHegpeHus

OpdbekT oT BHeapeHus

CHwXeHne smMuc-

CUN OCHOBHbIX

OrpaHu4yeHue npu-

OcHoBHoOEe 000-

OHeproadeKkTMBHOCTL Pecypcocbepexerne MEHUMOCTU pyaosaHne
3arpsasHALLnX
BeLlecTB
Ncnonb3oBaHne neHTou-l1pon3BoacTso CHwkenne notpeb-BoamoxHbl orpa-{lIeHTouYHble
HbIX 3NeBaTopPOB NP/NPS/NPK-yp06 NEeHNa 3NEeKTPO3HEepP-HUYEeHNA No dpak-presaTopsbl
PEHNN rmn LIOHHOMY COA
CTaBy NpPOAYKTa,
ero CBOWCTBaM W
TeMneparype
KoHTponb, perynmpoBka u YMeHbLLEHME OBwenpumeHmnmalObopyaosaHve
aBToMaTmn3aums cragumn oOpasoBaHna U KUM wnA, 3a
TEXHOMOrMYeckoro  npo- BblAENeHna B NOPHO-perynm-

Llecca, BmsoWmxX Ha 06-
pasoBaHue U BblaeneHne
3arpA3HALMX BELLECTB
(COOTHOLIEHME  peareH-
TOB, TemnepaTtypa, KuC-

NOTHOCTL U Ap.)

aTmocdepy 3a-
FPA3HAOLLMX

BELLECTB

pyrowas apma-

TypauT. 4

910¢-61 01N
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OpdbekT oT BHeapeHus

CHwxeHne amuc-
OrpaHuyeHue npu-| OcHoBHoOe 060-
Onuncanune meponpuatusa | O6beKT BHEAPEHUS | it 0CHOBHBIX
OHeproadeKkTMBHOCTL Pecypcocbepexerne MEHUMOCTU pyaosaHne
3arpssHSOLLMNX
BELLECTB
HenpepbIBHbIM KOHTPOMb KoHTponb 1 ynpasne-Ycnosus ocy-1OTOYHbIN BNa-
BI1aXXKHOCTW rOTOBOIO MNPO- HWe NPOLEeCCOM|LIECTBIIEHNS  U3TOMEpP
nyKkTa (Ha noToke) CYLLIKW, 3KOHOMUSIMEPEHUI, BUA,
NPUPOAHOro rasa npoaykra
Tabnuya 11.3 — OnucaHne opraHn3aymMOHHbIX MEPONPUATUI
OpdbekT OT BHegpeHus
CHKEHME 3MUCCUI OrpaHuyenue npume-
OnucaHue mepbl Ob6bekT BHegpeHus
OCHOBHbIX 3arpsi3Hs- |  JHeproadpekTBHOCTb, PecypcocbepexeHune HUMOCTH
OLMX BELLECTB
OpraHmsaums  CUCTEMBI YMeHblLleHe  Bbl YMeHbLleHne  noTepb,
MOHUTOPWHra BbIOPOCOB Bpocos CbIpbsi U MPOAYKTa

NPV N3MEHEHNWN PEXNMOB
BELEHMA NPOLECCa C KOP-
PEKTUPOBKOW  MNapameTH

POB MPOM3BOACTBA

910C-61 01N
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OnucaHue mepbl

Ob6bekT BHegpeHus

OpdbekT oT BHegpeHus

CHwXkeHne sMmmnccui
OCHOBHbIX 3arpsi3Hs-

tOLLNX BELLECTB

OHeproadPeKTUBHOCTb,

PecypcocbepexeHue

OrpaHuyeHue npume-

HUMOCTHU

Beepenuve HenpepbIB-
HOro KOHTpona pH Ha BbIA
MycKe CTOMYHbIX BOA B 3a-
BOACKYHO CeTb MPOMIIMBA

HEBOW KaHanmsauum

YMeHbLUEeHNE COPO-

coB

[Mepexon Ha nokanbHyHo
cuctemy  obecnevyeHus

CXKaTtblM BO34YXOM

YMeHbLUEeHVE NoTepb [aB-
NeHns Npy nepepade cxa-

TOro BO3gyxa notpeburento

[MOCTOSHHBINM KOHTPONb U
perynmpoBaHmne rpaHyo-
METPUYECKOrO0  COCTaBd

NpoAYyKUMM

CHwxeHne noTpebne
HUS1 BHEPTUN MYTEM CTa
Ovnnsaumm TEXHOMOIMA
HECKNX nokasarenen

npoLecca

910¢-61 01N
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OnucaHue mepbl

Ob6bekT BHegpeHus

OpdbekT oT BHegpeHus

CHwXkeHne sMmmnccui
OCHOBHbIX 3arpsi3Hs-

tOLLNX BELLECTB

OHeproadPeKTUBHOCTb,

PecypcocbepexeHue

OrpaHuyeHue npume-

HUMOCTHU

OpraHnsaymsa npmpoao-
OXPaHHOW AEATENBHOCTU
Ha NpeanpuUsSTUN Co-
rnacHo TpeboBaHMsaMm 3a-

KOHOAaTenbCrBa

lMoBbIWEHNE OTBETH
CTBEHHOCTU MEPCO-
Hana. Ctabunmsa-
UMs  TEXHonormye-
CKMX roKasaTenen

npoLecca

OpraHnsaunsa n BHegpe-
HWEe HEMPEPLIBHOW CH-
CTEMbI NOBbLILLIEHNA KBa-
nudpurkaumm Nnpon3Boa-

CTBEHHOIo nepcoHana

Crabvnunsaynmn TexHONoOrM4ecKnx nokasaTenen npowecca

910C-61 01N
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Pasnen 12. 9kOHOMUYECKME acNeKTbl NPUMEHEHUA Hauny4wwmnx

AOCTYMNHbIX TEXHONOrnm

12.1 O6GWmMe 3IKOHOMUYECKUE acneKTbl npuMmeHenua HAT

B npeablaywmnx pasgenax cnpasodHuka HAT npuBegeHbl nepeyHn pasnmnyHbiX Mepo-
NPUATUIA, KOTOPbIE MNO3BONAIOT COKPATUTL SMUCCUM BPEAHbIX BELLLECTB B OKPYKaIOLLYHO CPeay,
a TawkKke CHU3NTb NoTpebneHne ChiPbEBLIX N 3HEPreTUYECKNX PECYPCOB, BOAbl, YMEHbLLUNTL
NN NCKNIOYNTE 0Bpas3oBaHne OTXOA0B.

Peanunsauunsa sTux MeponpusaTti MOXeT ObITb OCYLLECTBIEHA KaK NO3TarnHo, Tak N KOM-
MSIEKCHO B 3aBUCUMOCTU OT NPON3BOACTBEHHOW NPOrpaMmbl, OCYLLECTBNSEMON KaXKabIM KOH-
KPETHBIM NMPEANPUATUEM N OT MMEIOLMXCH CPpeacTB Ansa peanmsaumm HAOT.

Kpome Toro, BHegpenme HAT, kak npaBuno, CONPOBOXAAETCA PSAAOM MEPOMNPUSATUN,
npecneayroLwmx apyrme npon3BoACTBEHHbIE LIENN, Kak TO MHAPaCTPYKTypa, coumanbHble BO-
npock! 1 Ap.

B sTOM CBA3M Ha CerofHALWHMA MOMEHT BbIYNIEHUTb TOMBKO KanutanbHble 1 SKennyarta-
LMOHHbIE 3aTpaTbl Ha peanun3aumo HAOT kpanHe 3aTpygHUTENBHO, a 3a4acTyo NPOCTO HEBO3-
MOXHO.

Ncxoaa m3 BbILWEM3NOXKEHHOTO, AaTb €4UHYIO ODBEKTUBHYH SKOHOMMUYECKYH OLEHKY
MeponpuaTuin, oTHocawmxca Kk HAT, He npeacraBnaeTca BO3MOXHbBIM, B CBA3M C YEM Lieneco-
06pasHo NuLb NPUBECTN 3KOHOMUYECKNE MOKa3aTeNn HEKOTOPbLIX MEPONPUATUN, pacCHMTaH-
HbIX AN YCNOBUA KOHKPETHOrO npeanpuatmnsa. MNpueeaeHHble gaHHble MOryT ObITb MCNOMB30-
BaHbl TOMbLKO KakK MPUMeEP 3KOHOMMYECKOWN OLIEHKU MEepOonpusaTMn, oTHocawmxes k HOT, Ges
BO3MOXHOCTU UX pacnpoOCTpPaHEeHNsa Ha apyrme npeanpusatua oTpacnu.

B Tabnuue 12.1 npueegeHa opueHTUPOBOYHAA CTOMMOCTb BHeAPEHMS HekoTopbix HAT.
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Tabnuvya 12.1 — OpUEHTUPOBOYHAA CTOUMOCTb BHEAPEHUSA HekoTopbix HOT

TexHonornyeckme MeponpuaTus,

06 bEeKTbl MPOU3BOACTBA

KanutanbHble 3aTparhl

3KcnnyaTayMoHHble 3aTtpaThl (Ha
eAVHULY BbINyCKaeMom Npogyk-

Lum)

ObocHoBaHMe 3KOHOMMUYe-

CKOro acpcpekra

MpumeyaHne

Mepexon Ha ncnons3osaHme 60-
nee KOHLEeHTpupoBaHHOM ¢oOC-

POPHOM KNCNOTLI

3arpatbl Ha BHeAPEeHMEe
BbINAPHOWN YCTaHOBKM
200 TbIC. T/rog 100 %
P20s —

10 mnH gonn. CLUA

JlononHUTENBHbIE 3arpartbl Ha
pacxon TenfioHoCnTENA Ha

CTagum ynapku

YBenuyeHne npomsso-
NUTENBHOCTM TEXHONMO-
MMYECKMX CUCTEM MO

Npon3BoacTBY ya0b6pe-

HUM

OnNTMMM3aLUMa COOTHOLLEHMS pe-

TYp/NMpoayKT

3arpatbl Ha opraHuasa-
L0 PEryNUPYHOLLINX
koHTypoB ACYTI1 Ha
cTagusax pacces, Apob-

rneHue

3arpartbl HA PEMOHTHO-3KC-

nryaTaumoHHbIe HYXAbl

Crabvnunsaynsa TexHo-
NOrn4eckoro npowecca,
CHWKEHME 3aTpar Ha
OUMCTKY BbIXIOMHbIX ra-

30B OT MblJA

BHeppeHve 4acToTHbIX perynsTo-
POB B CXEME YMpPaBreHns arek-
TpoobopynoBaHneM (HacoChl,
npPOBUNKN, MeLLankn, BEHTUS-

Topbl, 6apabaHbl, TpaHcnopTepb!)

CTommocTb 1 3aTparthl
3aBUCSAT OT MOLLHOCTM

anekTponpueoaa

HesHauuTenbHble

CHmkeHne pacxoga
SMNEKTPOSHEPIM, YBENN-
HeHne cpoka crnyxobl

anekTpoobopynoBaHns

9102-6L 01U
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TexHonornyeckme MeponpuaTus,

06 bEeKTbl MPOU3BOACTBA

KanutanbHble 3aTparhl

3KcnnyaTayMoHHble 3aTtpaThl (Ha
eAVHULY BbINyCKaeMom npogyk-

Lum)

ObocHoBaHMe 3KOHOMMUYe-

CKOro acpcpekra

MpumevaHne

Ncnonb3oBaHne coBpeMeEHHbIX
TOMOYHO-TOPENOYHbIX YCTPONCTB
C coBpeMeHHon cnctemomn KU-
MnA, obecneunBaromx NOCTOAH-
HbI TEMNEPATYPHbLIN KOHTPOIb
npoLecca CyLKW, NOMHOTLI CKN-
raHWs TONMBa N MUHUMM3aLMIO

O6pa3OBaHI/IFI oKCnaoB asoTa

100-190 TbIC. €BpO
CTommocTb 1 3aTparthl
3aBUCAT OT NPOUN3BOAM-
TENbHOCTU U MOLLHOCTM

TennoreHeparopa

3arparbl HA PEMOHTHO-3KC-

nryaTaumoHHbIe HyXAbl

OKOHOMUSA NMPUPOLHOrO
rasa 3a CYeT NOJSHOThI
cropaHunsa n ctabunbHo-
CTV paboTbl TONOYHO-TO-

PENOYHbIX YCTPONCTB

Mcnonb3oBaHne NEHTOYHbIX ane-

BaTOPOB

90-120 TbIC. eBpPO

YMeHbLeHVe Brnbpauun,
YMEHbLLEHWE Kan3aTpaT Ha

MOArOTOBKY byHAAMeEHTa

CHwkeHne notpebne-

HUS SNEKTPOSHEPTNM

MNoaGop COOTBETCTBYHOLLErO pas-

Mepa 1 TMna rpoxota u Apodunkm

500-600 TbIC. €BPO KOM-
nnekT (2 rpoxoTa, 2 nu-

Tarens, 1 gpobunka)

YMeHbLUEHWE NMPOCTOEB, yBe-
nMYyeHne NPon3BOAUTENBHO-
CTW.

YMeHbLUeHWEe 0Bpa3oBaHms 1
BblaeneHns B atmocdepy 3a-

FPS3HAIOLLMX BELLECTB

CHwkeHne noTpebne-

HVS SNEKTPOSHEPTNn

B 3aBucrMoCTKM OT TUNAa

obopyaoBaHms

910¢-61 01N
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TexHonornyeckme MeponpuaTus,

06 bEeKTbl MPOU3BOACTBA

KanutanbHble 3aTparhl

3KcnnyaTayMoHHble 3aTtpaThl (Ha
eAVHULY BbINyCKaeMom npogyk-

Lum)

ObocHoBaHMe 3KOHOMMUYe-

CKOro acpcpekra

MpumevaHne

Ncnonb3oBaHne KOHOYKTUBHBIX
TennooObMeHHNKOB ANA OXNaxae-

HWUsi NpoAyKTa

500-700 TbIC. eBpO (45—
90 T/4)

YMeHbLUeHWEe pacxoga anek-
TPOSHEPIUN.

YMeHbLUeHWe obpa3oBaHms
NbiNn 1 o6bEMA OTXOAALLNX

ra3oB

B 3aBucumocTn oT npo-
M3BOAUTENBHOCTU U
HaYyanbHOW N KOHEeYHOWN

Temneparyp

MoaepHm3aunsi NHeBMOKaMepPHbIX
HacocoB

O MNH. pyb.

CHWKeHme aHeprono-

MpounssoacTeo aedTo-

YCTPOWCTB Ha XpaHunmLax aKc-
TPAKLUNOHHOW POCHOPHON KNC-
NoTbI

Tpebnenus

TpebneHns pypoBaHHLIX doocdaTos

TexHnyeckoe nepeBoopyXeHne |7 MnH. pyo. CHwkeHne sHeprono-  [[TpomsBoacTBo AedTO-
CUCTEM acnupaunn WapoBomn

N TPEBNEHNs, CHIKEHNE  [PUPOBaHHBIX hocdaTos
MENbHULbI (COBPEMEHHBIN KOM-
Nnekc nokanbHbIX PUneTpoBasb- 3MUCCUIA
HbIX arperaToB)
BameHa nepemeLLmBaroLLmnX 13 mnH. py6 CHwkeHme sHeprono-  [[TpomsBoacTBo aedTo-

pUpPOBaHHbIX hocdaToB

YcTaHoBKka AOMNONHUTENBHOrO

CMeCcunTend nny>xKHoro Tmna

222.842,00 € (6e3 CMP)

YBenuyeHne npomsso-

inmuTensHocTn Ha 10 T/4

[Mpon3BoacCTBO KOPMO-

BbIX oocdaToB

YcTaHoBKka AOMNONHUTENBHOIO

rpoxoTa ( 45 T/4)

241000 € (6e3 CMP)

YBenuyeHve npomsso-

ANTENbHOCTU

[Mpon3BoacCTBO KOPMO-

BbIX oocdaToB

9102-6L 01U
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TexHonornyeckme MeponpuaTus,

06 bEeKTbl MPOU3BOACTBA

KanutanbHble 3aTparhl

3KcnnyaTayMoHHble 3aTtpaThl (Ha
eAVHULY BbINyCKaeMom npogyk-

Lum)

ObocHoBaHMe 3KOHOMMUYe-

CKOro acpcpekra

MpumevaHne

Cuctema obecnbinnmBaHns, BKIHO-
HMTENBHO 4 HacaaHbIX obecnbInm-
Batens 100 m3*/MuH, cuctema
CXKaToro Bo3gyxa, pecueep, pac-
npenennTens CKaToro Bosayxa, 4

ONEeKTPOMarHMTHbIX KnanaHa

222.842,00 € (6e3 CMP)

ObecnbinuBatoLlas
yCTaHOBKa Cyxoro Tuna
npenHasHaveHa ans
YCTaHOBKW B MecCTax ne-
perpysa (C KoHBenepa
Ha KoHBenep, 13 OyH-
Kepa Ha KOHBENEpP U
T.4.) N NO3BOSISET UC-
KNHOYWNTL Nbineobpaso-

BaHWE.

910¢-61 01N
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12.2 MNMpoussoacTBoO coabl

OCHOBHbIE 3KOHOMWYECKME acnekTbl peanM3aumm Hannyywmx JOCTYMHbIX TEXHOMOMN
COCTOAT B YNYHULLEHNN UCMONMb30BaHNS CbIPbS U SHEPTUW, N B YMEHBLLEHUN BIIUSHUSA CO40BOMO
NPOM3BOACTBA Ha OKPY>KaKOLLYHO cpeay.

C NOMOLLbIO YCOBEPLLEHCTBOBAHNA TEXHOMOMMN Ha cTagmm kapboHmsaumm, kak Obino
OMMCaHO BblILLE, MO3BONSET

* YBENMMYNTb BPEMS HEMPEPLIBHOM paboTbl KONOHH (Bonee 8 mecaues);

* YNYULLNTB NPOU3BOANTENBHOCTD OXNaXKLEHNS;

* CHU3UTb CTOMMOCTb 0B60PYA0BaHUA N 3HAYUTENBHO YBENUUNTL MOLLHOCTL 40 500 TOHH
coabl B AieHb Ha OaHY KapOOHM3ALMOHHYHO KONTOHHY.

Peannsayusa aToro Metona MMeeT CneayroLme npenmyLlecTaa:

* 32 CYET YBENMYEHUSI MPON3BOAUTENBHOCTN CEKLMM KapOoHM3aUmm Npon3BOaUTENb-
HOCTb BCEro 3aBoja KanbLUMHUPOBaHHOW conbl OyneT BO3pacTaTtb, CHMXKasA BIMSHUE MPOU3-
BOACTBA KanbLMHNPOBAHHOW COAbI HA OKPYKaKOLLYIO Cpesy;

* XapaKkTEPUCTUKN KPUCTarnoB OCaXaeHHOro coiporo GmukapboHata HaTtpus OyayTt 60-
nee npeackasyemMbl, pasmepbl n QopMbl Kpuctannos 6onee ogHOPOAHbLI, 3TO NMNO3BOMAET CO-
KpaTuTb 3HeprosartpaThl Ha CTaaun KanbLuHaUmm;

* CHKEHNE NPON3BOACTBEHHON CEBECTOMMOCTU KanbLUMHUPOBAHHOW COAbI.
12.3 NMpoun3BoaCcTBO HAaTPUEBOU CENUTPbLI

OCHOBHbIM 3KOHOMMWYECKUM acrnekTom MpOM3BOACTBa HATPUEBOU CENUTPbLI ABNSETCA
pasgeneHve CTtagun npouecca NnpomM3BoACTBa HATPUEBOW CENUTPLI U MPOM3BOACTBA HUTPUTA
HaTpuS.

C aTon uUenblo peanu3oBaHa CxemMa HeuTpanusaumm asoTHOW KUCNOTbl PacTBOPOM
KanbLMHMPOBaHHOW COAbI C MONyYeHNeM pacTBopa HaTPUEBON CENUTPLI (KOPOTKas cxema).

Ncnonb3oBaHne gaHHOW CxeMbl aeT BO3MOXHOCTb pasfierieHnsa npoLeccoB Npon3Boa-
CTBa HaTPUEBOW CENUTPLI U HUTPUTA HaTPWUS, YTO NO3BONAET BbiNyCKaTb rOTOBbIN NPOAYKT —
HaTPUEBYIO CENUTPY NPU OTCYTCTBUM BbINyCKa HUTPUTa HaTpUS.

PTOPUCTLIN ANFOMUHUN

B nmetomnxcs aHKETHbIX AaHHbIX OT NPeAnPUATUS MHopMaLms ANa 4aHHOro pasgena
npepocraeneHa He Obina.

OkoHoMMYeckas adhdPeKTMBHOCTb peanusaumm HOT cocTouT B KOMMNNEKCHOCTU U yBe-

IM4eH CTeneHn Ncnosib3oBaHNA CblpbeBbIX PECYPCOB.
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MepepaboTka KPeMHeTOPUCTOBOAOPOLHON KUCNOTLI — MOMYTHOro NpoaykTa npu no-
NYyYEHUN SKCTPaKLMOHHON OCEOPHOM KUCIOTbI C NOSyYeHnem PTopmucToro antoMmHNA Cro-
coBCTBYET CHUXKEHWNIO NOTPebNeHnsa n3sectn n obpasoBaHns KONMYeCTBa OTXOA40B. JKOHOMU-
Yeckum apdekT OT BHEAPEHMA cnocoba NonyYeHnss PTOPUCTOro antoMMHNA MOXET BbITb pac-
CYMTaH M3 CTOMMOCTWU peanunaauumn NPoayKTa Ha pbiHKE U CHUXXKEHWUS 3aTpaTt Ha HeuTpanusa-
LM KPEMHEDTOPOBOAOPOAHOM KUCINOTbI N3BECTLIO. [1pK OLIEHKEe SKOHOMMYECKOro adhdoekTa
cnegyeT UCXoAUTb M3 TOro, YTO CTOMMOCTb HEUTpanusaumm KpeMHedTOpOBOLOPOAHON KUC-

notbl coctaensaeT okono 7500 py6. Ha 1 71 100% F.
12.4 KpemMHe(TOPUCTbLIN HATPUN

B nmetomnxcs aHKETHbIX AaHHbIX OT NPEANPUATUS MHOpMaLMa ANa 4aHHOro pasgena
npepocraeneHa He Obina.

OkoHOMMYeckas adhdPeKTMBHOCTL peanusaumm HOT cocToutT B KOMMNNEKCHOCTU U yBe-
NIMYEHNN CTEMEHN NCMONb30BaHMS ChiPbEBBIX PECYPCOB.

MepepaboTka KPeMHeTOPMCTOBOAOPOLHON KUCNOTLI — MOMYTHOro NpoaykTa npu no-
NYYEHNN 3KCTPaKLMOHHOW GOCHOPHOU KNCNOTLI C nonydeHnem KOH cnocobCcTByEeT CHMKEHMIO
notpebneHna n3BectTn 1 obpasoBaHNA KONMYECTBa OTXOAO0B. JKOHOMMYECKMW 3PdeKkT OT
BHegpeHus cnocoba nonydveHns KOH moxeT ObITb paccumTaH n3 CToMMOCTY peanuaaumm npo-
AYKTa Ha PbIHKE N CHWKEHWS 3aTpaT Ha HenTpannaauuo KpeMHeTOPOBOAOPOLHON KNCNOThI
N3BECTLHO. [1pK OLEeHKe 3KOHOMUYECKOro ahdekTa crnegyeTt NcxoamTb U3 TOro, YTO CTOMMOCTb
HenTpanus3auum KpeMHeMTOPOBOAOPOAHOM KMUCNOTLI coctaBnsaeT okono 7500 py6. Ha 1 T
100% F.

12.5 CynbaT Kanbumusa

B nmerowmxca aHKeTHbIX AaHHbIX, NOCTYNUBLUMX OT NpeanpuaTui, nHpopmaumna ans
AaHHOro pasgena npegocraesneHa He Obina.

JkoHoMuMYeckas apPeKTUBHOCTb peanmsaumm HAT cocTonT B yBENMYEHNN CTENEHN UC-
NONb30BaHNSA CbIPbEBBIX PECYPCOB, NOBbLILLEHNN 3HEPrOSPPEKTUBHOCTHN, YMEHBLLUEHUM HEra-
TMBHOrO BO3[EWNCTBUS Ha OKPYKaroLLyto cpeay. YkaszaHHOe NpUBOAUT K yMeHbLUEHWIO cebecTo-
MMOCTU Cynbdarta Kanbumsa 1 NoBbILLEHUIO ero KayecTsa.

Ncnonb3oBaHne XMMUYECKN OCaXKAEHHOIO CynbdaTa Kanbuysa B HAPOAHOM XO39MCTBE
NPUBOAUT K CHWPKEHUIO aHTPOMOreHHOro BO3AENCTBUS Ha OKPYKaroLLyo cpeay NyTéM Cokpa-
weHna o6bémoB A00bIYM NPUPOAHOrO MMNCOBOrO KaMHA U aHrnapuTa, a Takke yMmeHbluaeT

3aTpaTbl, CBA3aHHbIE C U3BMNEYEHNEM YNIOMSIHYTbIX MCHEPNAeMbIX NMPUPOLHbLIX PECYPCOB.
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UTC 19-2016

MpunoxeHue A

(ob6s13aTenbHoOe)

Cdepa pacnpocTpaHeHusa cnpaBoyHuka HOT

«Mpoun3BoacTBO TBEpAbIX U APYrMX HEOPraHMYECKUX XUMUYECKUX

BellecTB»

Tabnuya A1 — Cdpepa pacnpocTpaHeHus

HanmeHosaHne npogykuumn no OK

HanmeHoBaHune Bupa ges-

NreKkcHble umaHuabl; QynbMUHaThI,
LpaHaTbl 1 TUoLMaHaThbl; CUNNKaTbI;
Bopatbl; nepbopaTsl; Npoyne conm
HEeOpPraHN4YeCKnX KNCNOT UK ne-
POKCUKNCIOT

OKnA 2 034-2014 (OKMNQ) TeneHocTn no OKB3[ 2 OKB3A 2
20.13 BewectBa xuMmmnyeckmne Heopranu- [[MponssoacTteo npoymx oc{  20.13
4eCKne OCHOBHbIE NpoYne HOBHbIX HEOPraHNYeCKNX
XMMUNYECKNX BELLECTB
20.13.4 Cynbdugbl, cynbdatbl; HATPaTHI,
cbochatel n kapboHaTsl
20.13.41 Cynbdungbl, CynbduTbl U Cynb-
daTbl
20.13.41.130 [CynbdaTsl
20.13.42 dochuHaThl (rnnodoctuTsl), poc-
doHaTbl (pochuTsl), pocdaTsl,
nonundgocdaTsl U HUTPaThI (Kpome
kanmsa)
20.13.42.130 |[docdaTbl
dTopnabl U KpemHedTopUabI
20.13.43 KapboHartbl
20.13.43.193 |KapboHaT kanbuus
20.13.62 UnaHnabl, umaHmgokenabl U KOM-
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MpunoxeHune b

(obs13aTenbHoOe)

MepeyeHb MapKepHbIX BelecTB

Tabnuya b1 — lNepeyeHb MapKepHbIX BELLECTB

UTC 19-2016

MpoayKT NpousBoaCTBa

MapkepHble BellecTBa

B BbIOpoOcax

B cOpocax

ANMOMNUHUA PTOPUCTBIN TEXHUYECKUIA

dTopunabl razoobpas-

Hble

CoeanHerns pTopa (B

nepecyete Ha F)

Cynbdar kanbumnsa

dTopunabl razoobpas-

Hble

CoeanHenns pTopa (B

nepecyete Ha F);

HedTopupoBaHHbIv docdar

dTopunabl razoobpas-
Hble;
Ammmnak (NH3)

CoeanHenns pTopa (B

nepecyete Ha F)

docthatbl 06eCPHPTOPEHHBIE KOPMOBBIE

Kanbunsa rmgpodocdar

avruapar

coeguHeHna ptopa (B

nepecyete Ha F)

Tpunonudocdar HaTpus

dTopunabl razoobpas-

coeguHeHna propa (B

Hble nepecyete Ha F);
docdarsl (PO4)
Kap6oHaT kansuyns Ammuak (NHs) AMMOHNA-NOH (NH4%);

Hutpatsl (no NO3)

Hutpart kansumsa

Azota okeng (NO),
AszoTa guokeng (NO2)

Hutpatsl (no NO3)

[MpounsBoacTBO coabl

Ammpnak (NH3)

Xropua-aH1oH (xno-
puabl), CI

AMMOHWA-NOoH, NH4*

Hatpunn kpeMHeTOPUCTBIN TEXHUNYE-

CKUM

dTopunabl razoobpas-
Hbl€;

dTOpMabl HEOpPraHuye-
CKMEe XOpOLLO pacTBo-
pUMble (Nblflb KPEMHE-

dhTOPUCTOrO HATPUSA)

coegnHeHna propa (B

nepecyete Ha F)

Hutput HaTpusa

Okeunpbl asoTa,

Hutputbl (no NO2Y);
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UTC 19-2016

MpoayKT NpousBoACTBa

MapkepHble BellecTBa

B BbIOpoOcax

B cOpocax

Hutpat HaTpusa

AMMMaK

Hutpatsl (no NO3)

Hatpunin xnopucTbivi TEXHNYECKUW Ka-
PbEPHBIN, KOHLEHTPAaT MUHEParbHbIN

«lanut» mapkn «b»

MbINb HeopraHnyeckas
C coAepKaHneM Kpem-

H1a meHee 20

Xropua-aHuoH (xno-

puabl), CI

Conb kamckasa noBapeHHasi, KOHLEeH-
TpaT MUHEpanbHbIK «FannT» Mapkn
«A», KOHUEHTpaT MMHepanbHbIno «la-

nnt» (coctas MNIMM)

MbINb HeopraHnyeckas
C CoAepKaHNneM Kpem-

H1a meHee 20

Xropua-aHuoH (xno-

puabl), CI

lMpounssoacTea:

pacTBopa MOHOXpoMara HaTpus,
Buxpomara HaTpus,

XPOMOBOIO aHrMapunaa,

OKMCK XpOMa MeTannyprmyeckon,

OKNCK XpOMa NMUTMEHTHON

MbINb HeopraHnyeckas
C coAepKaHneM Kpem-
HUa menee 20, 20 - 70,
a Tarke 6onee 70 npo-

LiEHTOB,

Xpowm (Cre*)

XpOM TpexBanNEHTHbIN
XpOM LlecTuBaneHT-

HbIA

Mpon3BOACTBO HATPUS CEPHOKMUCIONO

Cepbl guokeng
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L6C

MpunoxeHue B

(obs13aTenbHoOeE)

MNepeyeHb TEXHONOrMUYECKMX nokasarternemn

Tabnuya B.1 — NepeyeHb TEXHONOrMYECKNX NoKasaTenen

Mpoaykr

TexHonorus

TexHonorn4yeckne nokasarenu

Smmceun

OHeproadPEeKTMBHOCTb

PecypcocbepexeHne

ANOMUHNA PTOPUCTLIN

TEXHNYECKUA

OcaxaeHne Tpurmgpara

dbTOpMaa antoMmMHUS

Boibpocs:
dTopunabl razoodbpasHble

0,88 kr/T npoga.

MpupogHbIM ras - 0,185
ThIC. HM3/T
OnNeKTpo3Heprmg -

0,3 Tbic. KBT*u/T

HunakonoTeHUmanbHbIA nap —

1,1 lkan/T

Cynbdar kanbyms

XUMUNYECKN OCaKAEHHbBIN

rnc (pocdorunc)

Boibpocei:
dTopunabl razoodbpasHele -
(0,005-0,028) kri/T

Ha 1 1 P20s B OPK obpaasy-
etca 4,20-5,45 T gpocdo-

rmnca

[ledpToprpoBaHHbIN dhoc-

pat

MMapoTEPMOKNCIOTHON
nepepaboTkn anaTtmTo-

BOro KOHLeHTpaTa

Boibpocsi:

dTopunabl razoodbpasHele -
0,122«r/T;

AmmMunak (NHzs) - 0,467kr/T,
Tpukanbumn andocdar
(NbInb) - 0,336 Kkr/T

OnekTposHeprma - 0,058
T.KBT.W/T
MpupogHbM ras - 0,194

T.M3/T

Copa kayctudeckas 100% -
O8 kr/T;
Ammmnak,100%NHs - 13,6

Kr/T;
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docdaTsl obecdhTOpEH-

Hbl€ KOPMOBbIE

Hentpanusayna nonu-
boCchOpHON KMCNOTbI Me-

rnom

Boibpoce:
Kanbuusa rmgpodocdar am-
rmppart - 0,62 kr/T

OnekTpoaHeprmnsa — 0,05 ToIC.

KBT*Ju/T

MpvpoaHbIv ras - 50 M3/t

Tpunonudocdar HaTpus

[MpokannBaHue cmecun

hbocdaToB HaTpUa

Beibpocei:
dTopunabl rasoobpasHbie (F)
- 0,177kr/T

Map- 0.49 kan/T;
OnekTposHeprua - 150
KBT*u/T;

Tonnumeo ycnosHoe- 0.34

T.y.T./T

Copa kanbUMHMpoOBaHHas,

HaTypa - 0.78 T/T

KapboHat kanbums

Mo60o4YHBIN NPOAYKT a30T-
HOKMCINOTHOW TEXHONOTNN

nony4veHns yaobperHmn

AMmmak (NH3) - 6,12 kr/T;

OneKkTposHeprnga 234
kBT*ywac /T
Map -0,12 lkan

MpupogHbIn ras — 41 Hv3/T

Hutpat kansumsa

A3oTa okeng -1,22 kriT;

A3oTa gmokeng - 1,25 krit

OnekTposHeprua -180
kBT*ywac/T
Map -0,38 lNkan/T

MpvpoaHbIv ras -210 M3/t

PacTtBop aMMOHU3MpOo-
BaHHOro HUTpaTa Kanb-

LS

ONEeKTPO3Heprmg -
0,025TbIC.KBTY/T;
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Hatpuin kpemHedTOpU-

CTblii

Mpon3BoAcCTBO coApbl
KanbLUHUPOBAHHOM

Mapku b

Mpoun3BoACTBO HATpMUA

[BYYI/1IEKMCIOTO

Mpon3BoACTBO rpaHyin-
pPOBaHHOIO X/1I0PUCTOrO

Kanbuus

HeinTpanusauuna kpemHe-
hbTOPOBOAOPOAHON KUC-

NOTbl COAO

AMMMAYHBIA cnocob

OunLleHHbIN 6ukapboHaT

HaTpus

BbinapnsaHmne pacrteopa
XWAKOro X/1I0pnUCTOro

Kanbuus

Bbi6pocsl:

pTopunabl razoobpasHble-
0,054 «r/T;

pTopunabl HeopraHuyeckue
XOpOLLO pacTBOpuMble
(MbINb KpeMHedTOPUCTOrO
HaTpusa) -1,32 Kr/T
Bbi6pocsl:

AmMmunak - 0,37 kr/t
Co6pocsbl:

Xnopugbl - 574,8 krit

AMMOHUI 0,35 Kr/T

MpupoaHblil ra3 - 0,081 Tbic. KoMnnekcHoe ncnosnb3oBa-
HMIT;
OnekTpoaHepruga -0,168 TbIC. ata
KBT*u/T;

HuskonoTeHuManbHbIA nap -

0,35 Mkan/t

Map Ha o6bwwmin BbiNyck, MNkan/T - 1,18-1,22

Bopa peuHas, m3T1 -20,7-52,1

Boga o6opoTHas, m3T - 55,0-64,1

Bopga xumouunuieHHas, m3T1 - 0,88-1,00
DneKkTpoaHeprus Ha 6mkapboHaT HaTpuUA Cbipoin, KBTY/T
59,45-85,95

a3 npupoAaHbI (YCNOBHOTO TOMNJIMBA) Ha COA0BYH MNeuyb,
Kry.T. - 106,7-126,0

dnekTpoaHeprusa, KBTy/T - 0,040

Bopga peuHas, m3T1 -1,278

Map, 'kan/t - 0,497-0,44

dnekTpoaHeprusa, kBtu/T - 98,2-141,625

Boga o6opoTHasa, m3T -1,8

Map (cymmapHsblin), MNkan/T - 0,121 -0,211

a3 npupogHbiin, TMIT - 0,2

HMe anatTnToBoro KOHUEHTP-
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Mpon3BOACTBO Caxu 6e-

non

CoeaunHeHnii xpoma

OcaxpaeHne kpeMHes3éma
N3 pacTeopa cuinkara
HaTpusa YrNekKncnoToii

(CO2)

MoHoXxpomarTt HaTpus

Bbibpochl

MoaroToBka Cbipbsi U NOATO-
TOBKa LUMXThI

Mblnb HeopraHnyeckasa c
cofiepXaHnem KpeMHUsi me-
Hee 20, 20 - 70, a Takxe
6onee 70 % -135,7 mr/m3
Xpom (Cr 6t) -0,98
OkncnutenbHaa npokasika
MbiNb HeopraHuyeckasa c
cofepXaHnemM KpeMHUss me-
Hee 20, 20 - 70, a Takxe
6onee 70 % -5,89 mr/m3
Xpom (Cr 6+)-0,194

Mr/m3

BoilwenaymBaHue crneka
Xpom (Cr 64) - 2,0272

Mr/m3

dnekTpoaHeprusa, kBtu/T - 0,604
Bopga o6opoTHasa, TM3T -0,067
Map , l'kan/t - 3,46-4,45

a3 npupogHbiid, TM3T - 1,15-1,16

dnekTpoaHeprua, KBT*u/T Pypa xpomoBas (KOHUeHTpar)
422.5; (B nepecuyete Ha 50%

TennoaHeprua, kan/T - Cr203)- 1,47 /T,

0,9; Copa KanbUMHMpPOBaHHAaA TeX-
Tonnueo (ra3 npupoa- Huyeckasa ( B nepecyeTte Ha
Hbll),M.Ky6./T -709; 100% Na2CO03)- 1,11 1/1

TexHu4yeckasa Boaa,

M.Ky6./T -0,4;
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Buxpomat HaTpusa

XPOMOBbI aHrMapug

Cyuwka wnama

Mblnb HeopraHnyeckasa c
cofepXaHVeM KpeMHuUs me-
Hee 20, 20 - 70, a Takxe
6onee 70 % - 1,8528
Mr/m3

Xpom (Cr 6+ - 0,503 mr/m3
Bbi6pocsl:

Xpom (Cr 64

1,5313 mr/m3

Bbibpocs!:
Xpom (Cr 6+)-9,1349 mr/m3

MeTannyprnyeckas okucb Bbi6pochl:

Xxpoma

Xpom (Cr 6+)-7,9687 mr/m3

dnekTpoaHeprusa, KBT*u/T - MoHOXpomaT HaTpusa (B nepe-

157, cyeTe Ha 75,5% CrO3) - 1,019
TennoaHeprua, kan/tT - TIT;
2,7; Kncnota cepHasa TexHnyeckas

TexHuyeckas Boga, M.Kyo6/T (B nepecyete Ha 100%) -
- 0,35 0,454 1/

dnekTpoaHeprusa, KBT*4/T buxpomart HaTpusa BasiOBbIl

- 242; (B nepecyeTe Ha 75,5% CrO3)
TennoaHeprua, lkan/t - - 1,593 1/T;
0,92; Kncnota cepHasa TexHnyeckas

Tonnueo (NpupoAHbIi ras), ( B nepecyeTte Ha 100%)- 0,5
M.Ky6/T - 188; T/T

TexHu4yeckasa Boaa,

M.Ky6/T - 9,5;

AnekTpoaHeprusa, kKBT*4/T Bbuxpomart HaTpusa BasOBbI -

- 410; 2,06 T1/1;
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MurMeHTHas OKMCb Xpoma BblGpocCh!:

Hatpuini cepHoKuncbll
TexHun4yecknii (cynbdat

HaTpus)

Xpom (Cr 6+)-1,7048 mr/m3

Bbi6pocsl:
Cepbl gnokeung - <14,2

Mr/m3

TennosHepruna, lkan/t -  Kncnota cepHasa TexHu4yeckas
24 (B nepecyeTe Ha 100%) -0,67
Tonnueo (ra3 NpUpoAHbIR), T/T,

M.Ky6./T - 718;

TexHu4yeckasa Boaa,

M.ky6./T -11

nekTpoaHeprua, KBT*u/T - buxpomaTt HaTpus BasiOBbIN -
242; 2,06 T/T;

TennosHeprua, Mkan/t - Kucnota cepHas TexHu4yeckas
0,92; ( B nepecuyeTte Ha 100%)- 0,67

Tonnueo (NpupogHbIiA ras), T/T
M.Ky6/T -188;

TexHuyeckasa Boga, M.Ky6/T
-9,5

dnekTpoaHeprusa, kKBt*u/T - Cynbat HaTpusa-ceipel, -1,05

65 Bucynbdut Hatpus, 100% -
TennoaHeprusa, Mkan/t - 0,012
2,15 Kncnota cepHasa TexHuye-

Tonnueo (ra3 NpMpoaHbIin), ckasa, 100% -0,01
M.Ky6./T- 5,2 Copa kanbymnmHUpoBaHHas,
TexHunyeckas Boga, M.ky6./T 100 % -0,004

-0,62
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HaTpueBas cenutpa

Beibpocei:

Okeunabl as3oTa, KriT
0,006 - 3,13

Ammumak, kr/T 0,003 - 0,7

OneKTposHeprna (nonHas
cxema), KBTu/T - 352
OneKTposHeprna (KopoT-
kas cxema), KBTy/T - 273
Map, Nkan/T - 2,7

Bona obopoTHas, TM3/T -
0,235

Bopna obecconerHas,
mM3/T-0,6

Hutput HaTpusa

Beibpocei:

Okeunabl as3oTa, KriT
0,005 -2,75
Ammumak, kr/t 0,003 -
0,61

Ammnak, T/T - 0,269
Pacteop cogbl (100%),
T/T - 0,8296
OneKTposHeprug, kKBTY/T -
350

Map, Nkan - 2,9

Bona obopoTHas, TM3/T -
0,265

Bopna obecconerHas,

M3/t -1,0

Conb Kamckas nosapen-
Has, KOHLEHTpaT MUHe-

panbHbIN «[annT» Mapkm

Beibpocei:
Kanun xnopwga, kr/t 0,015

Hatpun xnopwug, kr/tT 0,044

Conb Kamckon noBapeHHOW, KOHLLeHTpaTa MUHEPanb-

Horo «lanuty mapkn «Ax:
Bopa (Ha TexHonoruto), M3 0,57;

AnekTpoaHeprusa, KBty - 17,44
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«A», KOHLUEHTpaT MUHe-
panbHbIn «[anuTy (co-
ctas [1'M)

las, kry. 7-10,800

KoHueHTpaT MuHepansHbin «anuT» (coctas MIM):

Bopa (Ha TexHonoruto), m3 - 0,95
OneKkTposHeprus, KBTu - 17,44

a3, kry. 17.-10,8

Hatpuin xnopuctbin Tex-
HNYECKUN KapbEPHbIN,
KOHLIEHTpaT MUHepanb-

HeIn «[anuTy Mapkn «b»

Kanun xnopwa, kr/t
0,00023

Hatpun xnopwua, Kr/T
0,00007
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UTC 19-2016

MpunoxeHue I'
(obs13aTenbHoOe)

AHepro3adpPeKTUBHOCTbL

KpaTkas xapakTepucTuka oTpacriv ¢ TOUKU 3pEeHUA pecypco- U aHepronoTpedne-
Hus

[MpOMBILLNEHHOCTL MO NPOU3BOACTBY HEOPTraHNYECKUX XMMUYECKUX BELLECTB XapaKTe-
PU3yeTCs BbICOKMM dHepronoTpebneHmem. MNpu 3TOM 3HaumMTeNbHasA YacTb OT obLero noTped-
NEHNS SHepPreTUYECKMX PecypCcoB PacxoayeTcs Ha NPOM3BOACTBO TBEPAbIX U APYIMX Heopra-
HUYECKNX XMMUYECKNX BELLECTB.

OCHOBHbIMY HaNpaBneHUAMU PasBUTUS OTPaCNN ABMAKOTCHA CHUKEHWNE PaCXOAHbIX KO-
3P PULMEHTOB CbIPbA U 3HEPrOPECYPCOB, B T.Y. CHWKEHWe noTpebneHns NpMpoAHOro rasa v
NCMNONb30BaHNE BTOPUYHBLIX 3HEPrOpEeCypPCOoB.

YaenbHble pacxoibl UCNOMb3YEMOrO Cbipbs, OCHOBHbBIX Matepmnanos U SHEPropecypcoB
npvBefeHbl B COOTBETCTBYOLWMX pasgenax cnpasoyvHmika HOT.

Haunyuwwme pocTynHble TEXHONOrMU, HanpaBneHHbIe Ha NOBbIWEeHNe 3Heproad-

¢eKTUBHOCTH, ONTUMM3ALIUIO U COKpalleHue pecypconoTpebneHuns

HaunmeHosanue HOT

Mcnonb3oBaHue Tenna OTXOAALLKMX ra3oB CO CTagnn oxnaxaeHma Ha ctagnn CyLLIKK Npo-

AyKTa

Ncnonb3oBaHe BTOPUYHBLIX SHEPropecypcoB (napa 4 atM, U HarpeTbIX OTXOASLMX ra-
30B, HaNpPUMep, CO CTaauKn CyLLKW) ANS NOAOrpeBa BO3ayxa, NogaBaemMoro B TOMKM Ha ro-

peHne n pasdaBneHne TOMOYHbIX Fra3oB UMW ANS yNapky peakUMOHHbIX PacTBOPOB

OpraHunsaynsa 3amkHyToro BO4OOOOPOTHOrO LMKa ¢ HenTpanmsaumen CToUHbIX Bog W No-

BTOPHOIo ncnoJjib3oBaHnA O60p0THOI?I BOAbI B TEXHOIOIMM

TOuYHbIN TEMNEPATYPHBIN KOHTPOSb CTaAUN npouecca.

KoHTpOrb, perynnpoBeka n asToMatnsaums CTaguin TEXHONOrMYEeCKoro NpoLecea, Brmsito-
LMX Ha 0Opa3oBaHWe 1 BblaeneHne 3arpsasHsoLLMX BeLecTB (COOTHOLLEHNE peareHToB,

TemnepaTypa, KUCNOTHOCTb 1 A4p.)

Moabop onTMManbHbIX CNOCOO0B TPaHCMNOPTUPOBKM ChiMy4nX BELLECTB (NTIEHTOYHbIE 3reBa-

TOPbIl, BHEAPEHWE MEXTPAHCNOPTa BMECTO NHEBMOTPAaHCNopTa U T.4,)

BHeapeHne 4acToTHbIX PerynsTopoB (Hacockl, ApoOUIIKK, MeLlarky, BEeHTUNATOpbI, bapa-

BaHblI)
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UTC 19-2016

HaunmeHosanue HOT

O6opynosaHue ana nnasHoro nycka bapabaHos

Mcnonb3oBaHne COBPEMEHHbBIX TOMOYHO-TOPENOYHBIX YCTPOUCTB C COBPEMEHHOWN CUCTEMOM
KUIMnA, obecneunBaromx NOCTOAHHbBIAN TEMMNEPATYPHbIN KOHTPOMb NpoLEecca CyLUKW, Nos-

HOTbI CXUraHmna Ttonnmea N MMHMMM3aLUHO O6pa3OBaHI/IFI OKCMAoB asoTa

MoaepHu3aumsi aBTOMaTU3NPOBaHHbIX CUCTEM YrPaBneHUs TEXHONIOMMYECKUM MPOLLECCOM

Moabop onTuManbHbIX ChIPbEBBIX PECYPCOB: NEPEXOL, Ha MCNONb30BaHNe Bonee KOHLUEH-
TPUPOBAHHbIX CbIPLEBLIX KOMMOHEHTOB (HaNpMMep, NCNOMb3oBaHne ynapeHHon dpocgop-

HOW Unn cynepdocdhopHON KNCNOTbI, UCNONb30BaHNE N3BECTM BMECTO MenNa)

MOCTOSIHHBIN KOHTPOIb KIOYEBLIX TEXHOMNOMMYECKNX NapamMeTpoB, NOToYHbIE pH-MeTpbl 1

Apyrine aHannsaTopbl

YcTraHoBKka COBPEMEHHbIX MepeMELLNBAaOLLMX YCTPOWUCTB, CHKEHNE NoTpebrneHns anek-

TPOSHEPrN NMyTEM ONTUMM3ALMM KOHCTPYKLIMK CamMO MeLLankn, peaykropa-moTopa

NokanbHble cMcTeMbl acnupauumn OT y3N0B NEPECHINOK U TPaHCNOPTHOro obopyAoBaHUS

Ncnonb3oBaHue LMKNOHOB, PyKaBHbIX PUMLTPOB (KapMaHHbIX OUNbTPOB — Ha Cknage Cbl-

pLA)

Mcnone3oBaHne oTxo40B r BTOPU4YHbIX MPOAYKTOB (I'IapOBbIe KOHAEeHCaThl, CTOYHbIE BOAbI,

rpaHwnak, gpocgormnc, wnambel N T. 4.)

Mepexop Ha nokarnbHyto cucteMy obecrneyeHnss CcxaTbIM BO34yXOM

3ameHa annapartoB BO34YLLUHOIo oxXnaxgeHn4d Ha annapatbl BOAAHOIo oxnaxaeHumd

Ncnonb3oBaHne XMMUYeCKN oCaxaEHHOro cyrbdaTa kanbums B HapOAHOM X035IMCTBE

unbTpaLmm AUCTUNNEPHON XUAKOCTHW, HaNpaBneHHoe Ha peLleHre NpobnemMel yTunmaa-

LM OTXOA0B COL0BOro Npon3BoacTBa

NPON3BOACTBA XJIOPUCTOrO KanbLysi ¢ MNoNy4YeHMEM TOBAPHOIo NPoAyKTa N3 CTOKOB Mpoms-

BOACTBA KarnbLWHNPOBAHHOM COAbI

OByuyeHne Npon3BOACTBEHHOrO NepcoHana. BHegpeHme obyvarowmx TpeHakepos

Crabvnunsaynsa paboTbl TEXHONOrMYECKOW CUCTEMBI MyTEM PaBHOMEPHOrO pacnpeaeneHns

NPON3BOACTBEHHOWN NPOrpamMMbl

Ncnonb3oBaHne CoOBpeEMEHHOrO MHTEHCUBHOIO obopyaoBaHMs U NPOLECCoB:

- NTEHTOYHbIX BaKyyM-pUnbTpoB, Npecc- QunbLTpoB

- pasgeneHune CycneHsmm LeHTpUdyrmpoBaHnemMm;

- OpraHusauma npouecca ynapmaHmsa Ha MHOrOKOPMYCHbIX YCTaHOBKax C MHOTOKPaTHbLIM UC-
NONb30BaHWEM TPEroLLEro napa, NOCTynaroLero B NepBbi KOPMyc 1 060rpeBoOM Kaxaoro

MOCMeAyHLLEro kopryca BTOPUYHbIM MapoM W3 NpeabiayLlero kopnyca.
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HaunmeHosanue HOT

- OpraHu3aums npoLecca CyLLUKM C UCMOSb30BaHWEM BO34yxa, MOLOrPeToro B Kanopu-

depe HacbILLeHHbIM BOASIHLIM MapOoM.
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MpunoxeHue [
(cnpaBoyYHOe)

CokpaweHus

K®H — kpemHedTOpPUNa HaTpUS,

K®BK — kpeMHedhTOPOBOAOPOLAHAA KNCNOTA,

HBD - High bulk density (dbTOpKa antoMnMHUS BbICOKOW HACLIMHOW NNIOTHOCTHN)
LBD — Low bulk density (dbTOpKa antoMmMHUS HU3KOW HACbIMHOW NSIOTHOCTHN)
TOPA — Tpurngpat dhTopuaa antoMmMHUS

QDK — sKkcTpakymoHHaa gocopHas Kucnorta
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