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BBeneHue

Hactoawumn mHpopMaumMOHHO-TEXHNYECKUA CNPaBOYHUK MO HaWUNyylwMMm LOCTYMNHbIM
TexHosnornam «[1pon3BoACTBO OKCMAa MarHus, rmgpokcuaa marHus, xropuga marHus» (ga-
nee — cnpaBoyHuk HOT) aBnsieTca 4OKYMEHTOM NO CTaHgapTusauun, pa3paboTaHHbIM B pe-
3ynbTaTe aHanusa TEXHUYECKUX, TEXHOIOrMYECKUX N yNpaBrneHYeckuX pelleHui, npumeHsie-
MbIX NPU NPON3BOACTBE OKCMAA MarHus, rmapokcuaa MarHusa n xXropuaa MarHus.

CtpykTypa HacTtosuwero cnpaBodHuka HOT cootesetcrByeT NHCT 21—2014 [3], dop-
mMaTt onucaHus TexHonormn — MHCT 23—2014 [5], TepMuUHbI NpuBeaeHbl B COOTBETCTBUMU C
MHCT 22—2014[4].

KpaTtkoe coaepxaHme cnpaBo4YHUKa

BBepneHue. NpeacrtaBneHo KpaTkoe coaepkaHne HacToswero cnpasovHnka HAT.

Mpeaucnosue. YkasaHa uenb paspaboTkm HacTtoswero cnpasodHnka HAT, ero cra-
TYC, 3aKOHOAATESbHbIN KOHTEKCT, KpaTKoe onucaHne npoueaypbl Co34aHns B COOTBETCTBUN C
YCTaHOBMEHHbBIM NOPSAKOM, a Takke B3aMMOCBA3b C aHaNoOrMYHbIMU MeXayHapoaHbIMU 40-
KyMEHTaMWu.

O6nactb npumeHeHuA. OnucaHbl OCHOBHbIE BMAbI AEATENbHOCTU, Ha KOTOpble pac-
NPOCTpaHseTCa OENCTBUE HacTosLWEero cnpasoyHmnka HAT.

B pasgene 1 npeacraeneHa MH@opmaumMa O COCTOSHUM U ypoBHe pa3sButua B Poc-
cunckon Pegepaumm NPon3BOACTBA OKCMOA MarHus, rMApoKCuaa MarHusa 1 xnopuaa marHus
Mo OCHOBHbIM Mepeaenam, onncaHbl OCHOBHbIE BUAbI (MapKM) TOBApHbIX NPOAYKTOB, OCHOB-
Hble o6nacTn npumeHeHus n obbembl NOTpebneHns. B pasgene 1 npuBeaeHbl Takke OCHOB-
Hble (paKTOpbl M acneKkTbl, XapakTepuayoLme oxpaHy OKpyXKatoLllen cpedbl Npu nNpou3Bog-
CTBE MarHmeBbIX NPOAYKTOB.

B paspene 2 npencraBneHbl CBEAEHUA O NPOM3BOACTBE OKCMAA MarHus, rmgpokcuaa
MarHus 1 xropmaa MarHus:

- obwue ceegeHnsa o npouecce OoObIMKM Chipbsa (KapboHaTa marHua n pactesopa 6u-
woduta);

- obLme cBeaeHNs O TEXHOMOrMM NPoOM3BOACTBa OKCUAa MarHus;

- 06wue ceegeHns 06 OCHOBHOM TEXHONOMMYECKOM U NMpUpoaooXpaHHOM obopynoBa-
HUKW, NPUMEHAEMOM NPU NPOU3BOACTBE OKCUAA MarHus;

- obLme cBeaeHNs O TEXHOMOrMM NPon3BOACTBa rMApPoKcuaa MarHus;

- obwme ceBegeHnst 06 OCHOBHOM TEXHOSTOMMYECKOM U NMPUPOAOOXpaHHOM obopyaoBa-
HUKW, NPMMEHAEMOM NPU NPOM3BOACTBE MAOPOKCULA MarHus;

vV
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- obLme cBeAeHNst O TEXHOMOrMM NPon3BoACTBa XIopuaa MarHus;

- obwme ceBegeHnst 06 OCHOBHOM TEXHOSTOMMYECKOM U MPMPOAOOXpaHHOM obopyaoBa-
HUW, NPUMEHAEMOM NP NPOU3BOACTBE XIopuaa MarHus.

B paspene 3 gaHa oueHka yaenbHOro notpebneHns 3HepropecypcoB M YpPOBHEN
3MUCCUIN B OKPYXaIOLLY0 Cpedy, XapaKTepHbIX ANS NPou3BOACTBA OKCMAA MarHus, rmapok-
cuga marHus 1 xnopuga marHusa B Poccunckon degepaumn. Pasgen noaroToBneH Ha OCHO-
BaHWW JaHHbIX, NpeacTaBneHHbIX npegnpuatuamm Poccuinckon depepaumm B pamkax pas-
paboTkn HacToswero cnpasovHmka HOT, a Takke pasnUyHbIX NMTEPaTypHbIX UCTOYHUKOB.

B paspene 4 onucaHbl 0COBEHHOCTM MOAXOA0B, WMCMONb30BaHHbLIX NpuU paspaboTke
HacToswero cnpaBovHvka HOT n B uenom cooTBeTCTBYOWMX «[1paBunam onpeneneHns
TEXHOMOrMM B Ka4yecTBe Hauny4len OCTYNHOW TEXHONOrMu1, a Takke paspaboTku, akTyanu-
3aumm 1 onybnukoBaHUs MH(POPMALNOHHO-TEXHUYECKUX CMPaBOYHMKOB MO HaUMyylWMMm O0-
CTYMNHbIM TEXHOMOrMAM» (YyTBEPXKAEHbI NocTaHoBneHnem lMpasutensctea Poccunckon deae-
paummn ot 23 gekabpsi 2014 r. Ne 1458) n «Metogmyeckmm pekoMeHgauusam no onpeneneHnto
TEXHOJSIOrMM B Ka4eCTBe Hauny4dlen JOCTYMHOMN TexHonorum» (yreepxaeHol npukasom MuHu-
cTepcTBa MPOMbILWMEHHOCTU 1 Toproenn Poccuinckon ®epepaumn ot 31 mapta 2015 roga
Ne 665).

B paspene 5 npuBeaeHbl kpatkne onucaums HAT, BHeapeHue KOTOpPbIX Lenecoob-
pas3HO M akTyasibHO Mpu NPOM3BOACTBE OKCMAA MarHus, rmgpokcmaa MarHus u xrnopuga mar-
HUSA N KOTOPbIE MO3BOSIAIOT COKPaATUTbL SMUCCUM B OKPYXatoLLyto cpeay, noTpebreHne cbipbs,
BOAbl, 9HEPTMM N CHU3UTbL OBpasoBaHMe OTXOAOB WM NOBOYHBLIX NPOAYKTOB NPOW3BOACTBA.
Kpome Toro, B atom pasgerne npmsegeHsl HOT, oTHocAWMeca K cuctemam 3KONOrm4yeckoro
MeHeKMEHTa, KOHTPOSIS U MOHUTOPUHIa TEXHOSIOrMYEeCKNX NPOoLLeCCOB NPOU3BOACTBA.

B paspene 6 npuBegeHbl JOCTYMNHbIE CBeAeHUs 06 9KOHOMMYECKUX acnekTax peanu-
3auum HOT Ha npegnpusatuax Poccuiickon ®eaepaunn.

B paspene 7 npuBeaeHbl KpaTkue OOCTYMNHbIE CBEAEHUSA O HOBbIX TEXHONOMMYECKUX 1
TEXHUYECKUX PELLUEHUSIX, HanpaBfieHHbIX Ha MOBbILEHME 3HEepProadeKTUBHOCTU, pecypco-
cbepexeHns, CHMKEHNE SMUCCUN 3arpsa3HAIOLMX BELLECTB, addeKkTuBHOE obpalleHme ¢ oT-
Xo4amu, NPOMEXYTOYHbIMU U NOBOYHBIMY MPOAYKTaMW.

3aknounTenbHbIe NMONOXEHUA U pekoMmeHaauuu. [prBedeHbl cBedeHNa O YneHax
TexHuyeckon paboyen rpynnbl, NPUHUMABLUMX y4acTue B pa3paboTke HACTOSALEro CrpaBoy-
Huka HOT, n pekomeHgauum npeanpmaTUsaM oTpacnu no ganbHENWM UccrnegoBaHUsaM KO-
NOrMyecknx acnekToB MPOU3BOACTBEHHON AEATENIbHOCTU U YNYYLIEHUIO TEeXHOMOrMYecknx

rnokasaTtenemn.



UTC 21-2016

Bubnuorpadua. lNpuBeneH nepeyeHb MCTOYHUKOB WHGOPMaLMM U HOPMATUBHbIX

NpaBOBbIX aKTOB, MCMOMb30BaHHbLIX NPU pa3paboTke HacTodawero cnpasovHmka HOT.
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MpeaucnoBue

Llenun, oCHOBHblE NPUHLMMBLI U NOPSAOK pa3paboTku cnpaBovHuka HOT ycTaHOBMEHbI
noctaHoBneHvem [NpasutensctBa Poccuiickon Pepepaumm ot 23 gekabpsa 2014 r. Ne 1458
([1]). NepeyveHb obnacTen NPUMEHEHUA HAUIYYLIMX AOCTYNHbIX TEXHOMOMMIA onpeaeneH pac-
nopsikeHnem [pasutensctBa Poccuinckon Pepepaumm ot 24 gekabpsa 2014 r. Ne 2674-p
([2D).

1 CtaTtyc AOKyMeHTa

Hactoawmn cnpasoyHuk HOT sBnseTcs 4OKYMEHTOM No ctaHdapTu3aumm u paspabo-
TaH B COOTBETCTBUWM C MOSNIOXEHUSMU, TPeBOBaHUAMM U TEPMUHOMOIMEN, U3NOXEHHBIMU B

npeaBapuTenbHbIX HaLUMoHanbHbIX cTaHdapTax B 06nactu Haunmy4ywmnx JOCTYNHbIX TeXHOMO-
rmn ([3]-[5]).

2 Undpopmauma o paszpaboTumkax

Hactoawmn cnpasoyHnk HOT paspabortaH TexHuyeckom pabouen rpynnon «lpous-
BOACTBO OKCMAA MarHus, rmgpokcuaa marHus, xnopmga marHusa» (TPl 21), coctaB KoTopon
yTBEpXAEH npukaszom defepanbHOro areHTCTBa No TEXHUYECKOMY PEryrimpoBaHuU0 U MeT-
ponoruun ot 4 mapta 2016 r. Ne 236 «O co3gaHum TexHu4eckon paboyen rpynnsl lMponssoa-
CTBO okcuaa marHua“» (B pegakumm npukasa PocctaHgapta ot 18 uionga 2016 r. Ne 1046).

[MepeyeHb opraHnsaunn 1 nx NnpeactaBuTeNen, NPMHMMaBLINX y4acTne B paspaboTke
HacTosiwero cnpaBovHnka HOT, npuBeaeH B pasgene «3akniounTenbHble NMONOXEHUS U pe-
KoMeHaauunm».

Hactoswun cnpasoyHuk HOT npeacrtaBneH Ha yTBepxaeHne bBropo Haunyywmx Oo-

CTYNHbIX TexHonorun (ganee - biopo HAT) (www.burondt.ru).

3 Kpatkasa xapaktepucTmka

Hactoswun cnpasoyHnk HOT cogepXut onucaHne npuMeHsieMblX Npu nNponsBoaCTBE
oKcuga MarHusi, rmapokcmaa MarHusa u xmnopuaa MarHusi TeXHONormyeckux npoweccos, 060-
PyL4OBaHUA, TEXHUYECKNX CNOCOBOB, METOAOB, B TOM YMCME NO3BONAIOLLMX CHU3UTb HEraTuB-
HOe BO34ENCTBME HA OKPYXaloLLyl cpefy, CoKpaTuTb BoAonoTpebneHne, noBbICUTbL 3HEp-
roapekTMBHOCTL U pecypcocbepexeHne. W3 onncaHHbIX TEXHOMOMMYECKMX MNpoLEeCccos,
obopyaoBaHMs, TEXHUYECKMX CnocoboB, METOOOB ONpefeSieHbl pelleHus, SABMSLMnecs
HaUnNy4yWwmMn JoCTynHbIMU TexHonornamn (HOT).

B HacTodwem cnpasoyHuke HOT ycTtaHOBREHbl COOTBETCTBYHOLLME TEXHOSOrMYeckme

nokasatenu HAOT.

VIl
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4 B3auMocCBSI3b C MeXAyHapoAHbIMU, permoHarbHbIMU aHanoramm

Hactoawmn cnpaBovHmk HOT paspaboTtaH Ha ocHoBe cnpaBodHvka EC no Havnyu-
WM OOCTYMHbIM TexHonornam «KomnnekcHoe npefoTBpalleHne N KOHTPOSb 3arps3HeHus
oKkpyxatowen cpegbl. CnpaBOYHbIN OOKYMEHT MO HaWUNyYWMM AOCTYMHbIM TEXHOMOMNAM.
Mpon3BoacTBO LiemMeHTa, U3BECTM M okcuga marHusa» (Integrated Pollution Prevention and
Control. Reference Document on Best Available Techniques in the Cement, Lime and Mag-
nesium Oxide Manufacturing Industries) ([6]).

5 CO0p AaHHbIX

MHpopmauma o TexHonormyeckmx npoueccax, obopyaoBaHUM, TEXHUYECKUX CMOCO-
b6ax, metogax, NMpMMEHsIEMbIX MPU NPOW3BOACTBE OKCMAA MarHusi, rmapokcuaga MarHust u
xnopuaga marHusa B Poccuickon ®epepaunn, bbina cobpana B npouecce pa3paboTkm HacTo-
sauiero cnpasodHuka HAOT B cootBeTcTBMM C «[lopsiakom cbopa AaHHbIX, HEOBX0AMMbIX And
pa3paboTkm MHMPOPMALMOHHO-TEXHUYECKOIO CMpPaBOYHMKA MO HaWmyYWwMM OOCTYMHbIM Tex-
HOSOrMSIM U aHanmsa NPUOPUTETHbLIX NPobnem oTpacnu», yTBePXAEHHbIM Npukasom depe-
panbHOro areHTCTBa Mo TEXHUYECKOMY perynmpoBaHuio U MmeTponorum ot 23 uioHda 2015 .
Ne 863 ([7]).

6 B3anmocsssb ¢ apyrumu cnpaBoyHukamu HAOT

B3anmocsasb HacTosdwero cnpasoyHuka HOT ¢ apyrmmu cnpasoyHukamu HAOT, pas-
paboTaHHbIMKN MK pa3pabaTbiBaeMbiMM B COOTBETCTBUMN C pacnopsbkeHmeM [NpaBuTenbcTea
Poccuiickon ®epepaumm ot 31 oktabpa 2014 r. Ne 2178-p ([8]), npuBeneHa B pasgene «O6-

J1aCTb NMPUMEHEHNA».

7 UHdbopmauma o6 yTBepxxaeHUu, onyonmkoBaHumM 1 BBeAeHUU B AeCTBUE

Hactoswun cnpaBoyHmk HOT yTBepxaeH npukasom PocctaHpapTta oT 15 agekabps
2016 r. Ne 1881.

Hactoawun cnpasoyHuk HOT BBegoeH B gencteme ¢ 1 utona 2017 r., ocuuymansHo
onybnukoBaH B MHOPMALMOHHOM cucTeMe obLLEero nonb3oBaHMs — Ha oduunanbHOM camn-
Te depgepanbHOro areHTCTBa No TEXHUYECKOMY PErynMpoBaHMiO M MeTporormm B cetun UH-

TepHeT (Www.gost.ru).

VIl
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MHO®OPMALMUOHHO-TEXHUYECKUN CNPABOYHUK NO
HAUMNYYWUM OOCTYINHBIM TEXHOJNNIOITNAM

nPOU3BOACTBO OKCUOA MATHUA, TMOPOKCUOA MATHUA,
XNOPUOA MATHUA

Production of magnesium oxide, magnesium hydroxide, magnesium chloride

data BBegeHuss — 2017-07-01
O6nactb NpUMeHeHUA

Hactoswun cnpaBovHuk HAT pacnpocTpaHseTcs Ha cnefylolmne OCHOBHble BUAbI
9KOHOMWYECKOMN AeATENbHOCTU 6e3 orpaHn4YeHnn No NPOM3BOACTBEHHON MOLLHOCTMU:

- MPOM3BOACTBO OKCUAa MarHus;

- MPOM3BOACTBO MMAPOKCMAA MarHus;

- MPOM3BOACTBO Xfopuaa MarHua (xnopuaa MarHus rekcarmgpara).

Mpon3BOACTBO yKa3aHHbIX NPOAYKTOB OTHOCUTCSA B COOTBETCTBUM C OBOLLEPOCCUNCKUM
KnaccmukaTopomM BUAOB 9KOHOMUYECKOW OEATENbHOCTU K MPOU3BOACTBY MPOYMX OCHOBHbIX
HEeOpraHMYeCcKMX XMMNYECKNX BELLIECTB.

Kogbl no obuiepoccninckomy Krnaccugukatopy BUOOB 9KOHOMUYECKOW AEATENbHOCTU
(OKB3[) n obwepoccnimnckomy Krnaccuukatopy npoaykumMm no BMaam 3KOHOMUYECKOW Aesi-
TenbHocTn (OKI1d), cooTBeTCcTBYKOLWME 0BMAcTU NPUMEHEHUA HACTOSLEro CrnpaBOYHMKA

HOT, npnBeneHbl B Tabnuuax 1 n 2.

Tabnunua 1 — Koabl no OKB3/[4

Kog no OKB3/[ HanmeHoBaHue Buaa pgeatenbHocTu no OKB3/]

24.13 Mpon3BoacTBO MPOYNX OCHOBHbLIX HEOPraHNYECKUX XMMNYECKNX

BeLlecTB

Tabnuua 2 — Koabl no OINKA,

Koa no OKMNA HanmeHoBaHue npoaykumm no OKMNA

08.91.19.190 Cblpbe MUHepanbHOe AN XMMUYECKUX MPOU3BOACTB U NPOAYK-
Tbl FOPHOO00OLIBAIOLLMX NPON3BOACTB MPOYNE, HE BKITOYEHHbIE B

Apyrue rpynnupoBKu
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OkoHyaHue mabnuubi 2

Kop no OKIMA HanmeHoBaHue npoaykuun no OKIA4

08.99.29.140 KapboHaTt marHusa (MmarHesuT) NnpupoaHbIA, MarHesusi u npoyme

OKCu1Obl MarHus

20.13.25.114 'mppokecma n nepokcua MarHus

20.13.25.119 Okecungbl, rMapokeuabl U nepokcuabl Nnpoyne

20.13.31.000 "anoreHnabl meTannos

20.13.52.110 CoeavHeHNa HeopraHMyeckue, He BKIMIOYEHHbIE B Apyrue rpyn-
MMPOBKM

23.99.19.190 [Mpooykums MuHepansHas HemeTannuyeckas npoyas,

He BKITKOYEHHaA B Apyrue rpynnmpoBKU

Hactoawun cnpasoyHuk HOT Takke pacnpocTpaHAeTcs Ha TexXHONornyeckue rnpo-
LecChbl, CBSA3aHHble C OCHOBHbIMU BUAAMU AEATESNIbHOCTU, KOTOpble MOryT OoKa3aTb UIM OKa-
3blBalOT BNUSHME HA O6beMbl (MacCbl) AMUCCUIN B OKPYXatoLLyto cpedy unm Ha macwtabbl
3arpsisHEHNs OKpyXKatoLen cpeabl:

- XpaHeHne 1 NoaroToBKa Chlpbs;

- XpaHeHue 1 NoaroToska TONMMBA;

- NPON3BOACTBEHHbIE MPOLECCHI;

- MeTOAbl NPeaoTBpaALLEHNSA U COKpALLLEHNA aMUCCUIN M 06pa3oBaHNSA OTXOAOB;

- ynakoBKa 1 XpaHeHune NpoayKumn.

HacToswwun cnpaBoyHnk HOT He pacnpocTpaHsieTcs Ha:

- Ao6blvy 1 06paboTKy Cbipbs HA MECTOPOXAEHUSIX;

- BONPOCHI, OTHOCSALLMECA UCKMOUYMTENBHO K obecnevyeHnto npomMbiluneHHon Gesonac-
HOCTM UNKN OXpaHe Tpyaa.

Bonpocbl oxpaHbl Tpyga paccMmaTpuBalOTCA YaCcTUYHO M TOSMbKO B TEX Cryvasx, Korga
OHW OKa3sblBalOT HEMOCPEACTBEHHOE BMMSHWE HA BMAbl AEATENbHOCTU, BKMOYEHHbIE B 0O-
nacTb NPUMeEHeHNsa HacToswero cnpasovHnka HAT.

[ononHutenbHble BUAbI AEATENBHOCTU, OCYLLECTBASIEMbIE MPWU MPOU3BOACTBE OKCMAaa
MarHus, rmgpokcmaa MarHus, xmopvaa MarHug, n COOTBETCTBYHOLME MM cripaBoyHukn HOT,
onpeaeneHHble pacnopshkeHnem [paButenbctBa Poccuiickon ®Pepepauum ot 31 okTabps

2014 r. Ne 2178-p ([8]), npuBeneHbl B Tabnuue 3.
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Tabnuua 3 — [JononHutenbHble BUAbl 4eATENbHOCTU, OCYyLLECTBsSIEMbIE NPY NPOM3BOACTBE OKcuaa

MarHusi, rMapoKcuaa MarHus, Xnopuaa MarHusi, U COoTBETCTBYHOLLME UM cnpaBoYHukn HOT

Bua pearenbHocTH

HavmeHoBaHne cOOTBETCTBYIOLEro cnpasovHuka HOT

Hobblya cbipba

NHOpMaLMOHHO-TEXHNYECKUIN CNPABOYHMK MO HaUMNy4YLWUM O0-
cTynHbIM TexHonornsam UTC 16-2016 «opHogobbiBatowasn

NPOMbILLEHHOCTb. ObLume Npoueccsl U MeToabI»

OuuncTtka BbIGpOCOB Bpea-
HbIX (3arpsAsHALWNX) Be-
LecTB B aTMOCEpPHbIN

BO34yX

MHdopMaLMOHHO-TEXHUYECKNI CPaBOYHUK MO HauMy4ywmnm ao-
cTynHbiM TexHonormam WUTC 22-2016 «Ouuctka BbIGpPOCOB
BpeOHbIX (3arpa3HsoWnMX) BewecTB B aTMOCepHbIn BO3ayX
npu NpouM3BOACTBE NpoaykumMm (TOBapoB), a Takke npu npose-

AeHUM paboT M OKa3aHUW YCNyr Ha KPYMHbIX NPeAnpUsTUSX»

Ounctka n yTunmnsauua

CTOYHbIX BOA

NHOpMaLMOHHO-TEXHNYECKUIM CMIPABOYHUK MO HaUNy4yLWwnm go-
cTynHbiM TexHonormam UTC 8-2015 «OuucTka CTOYHbIX BOA
npu NPOU3BOACTBE NPOAYKLMM (TOBAPOB) BbINOMHEHUN paboT 1

OKa3aHuu ycryr Ha KpynHbIX NpeanpuaTmnax»

Ytunusaums n obesspe-

XnBaHMe oTXoa0oB

NHPOpMaLMOHHO-TEXHNYECKUIN CNPABOYHMK MO HaUMNy4YLWUM [O0-
cTynHbIM TexHonornsam UTC 15-2015 «YTunusauusa n obesspe-
XnBaHue oTxoaoB (Kpome ob6e3BpexnBaHUA TEPMUYECKUM CMO-

cobom (CxuraHme oTxoaoB)»

PasmelueHne oTxonoB

NHOpMaLMOHHO-TEXHNYECKUIN CNPABOYHMK MO HaUNy4YLWnM O0-
CTYNHbIM TexHonormam UTC 17-2015 «Pa3melLeHne oTxoaos

npou3BoACcTBa U NOTpebneHns»

Cucrtembl oxnaxageHus

NHOpMaLMOHHO-TEXHNUYECKUIN CNPABOYHMK MO HaUMNy4YLWnM O0-
cTynHbIM TexHonornsam UTC 20-2015 «lpombliluneHHble cucTe-

Mbl OXnaXXgeHuma»

Paspen 1. O6wan nHcpopmauma o6 oTpacsniv NPOMbILLUSIEHHOCTHU

1.1 O6Gwme cBeaeHUA 0 NPoOM3BOACTBE OKCUAa MarHus

1.1.1 Bnabl okcmpa MmarHus

Okcua marHus (okucb marHus, marHesusi, MgO) aBnseTtca Hanbonee pacnpocTpaHeH-

HbIM U BaXHbIM O54 NMPOMbILLUIIEHHOro NnpuMeHeHnd coegnHeHnemMm Mmardnda, KOTopoe MUcCnorsib-

3ylOT NpU NPOU3BOACTBE CTanu, OrHeYnopoB, PE3NHOTEXHUYECKUX U3AENUIA, a Takke B CTPO-

NTENbHOW, KOXXEBEHHOW, XUMUYECKON, NULLEBON, hapMaueBTUYECKON, Hede- 1 razogobbisa-
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oLwen n apyrux otpacnsx npoMblWneHHoOCTU. MarHesnss — 370 B ObLLEM Crydae XMMUYECKN
YNCTBIN OKCUA MarHusi, U3BECTHbIN Takke NoA TpuMBMarbHbIM Ha3BaHWEM «Nepuknas». Tem-
nepaTypa nnaeneHna marHesuun (nepuknasa) — 2825 °C, temnepatypa kuneHms — 3600 °C,
nnoTHocTb — 3,58 r/cm®, pacTtBopmMocTb B Boge npu 30 °C — 0,0086 /100 cm?® ([9]). Bbico-
Kag TemnepaTtypa nnaBfieHUs, a TakKe XMMUYecKasd MHEPTHOCTb M TepMuyeckasa ctabunb-
HOCTb ONpeensoT npeanoyTuTensHOe UCMonb30BaHMe nepukrasa npyu NPoM3BOACTBE OrHe-
YNOPHbIX MaTepuanoB, NPUMEHAEMbIX MPWU BbICOKOTEMMEpPATYPHbIX Mpoueccax B cranenu-
TEMHOM, LEeMEHTHOM, N3BECTKOBOM, CTEKOSIbHOM NPOM3BOACTBE M NPWU NPOU3BOACTBE LIBET-
HbIX MeTasnnos.

OCHOBHbIMM CblpbEBBLIMW MaTepuanamMmu Ong Npou3BoACcTBa okcnaa marHusa B Poccun-
ckon depepauun SBNAKTCA ABa MNPUPOAHbIX MUHepana: KapboHaT MarHust (MarHesuT,
MgCO3) u rekcarngpat xnopmga marHus (buwodut, MgClz-6H20). [1na npon3BoLCcTBa BbICO-
KOYMCTOro OKCMAa MarHusi B Ka4ecTtBe NPUPOAHOro Chipbsa MCNOMb3YIOT Takke MUHepan Kap-
Hannut (MgClz2-KCI-6H0).

[na npousBoacTBa okcuga MarHus B NpOMbILNIeHHOM macwTabe B Poccunckon de-
aepaumm NPUMEHSIIOT [Ba OCHOBHbIX MPUHLUUNWANBHO pPasHbIX TEXHOSIOrMYEeCcKMx npolecca
unum cnocoba, OCHOBaHHbIX Ha MPUMEHEHUN PA3SIMYHOIO NPUPOAHOTO ChiPbS.

1) MNMepBas TexHONOrMA NPOM3BOACTBA OCHOBaHA Ha BbICOKOTEMMNEpPaTYPHOW peakumnn
AekapboHnsaumm npupogHoro kapboHata marHusa (marHeauTa) nytem ero obxura B crneuu-
anbHbIX NeYyax ¢ Nofy4YeHneM LIeNeBoro okcmaa MarHus. [laHHas TeXHOMNorna umeeTt TpuBKU-
anbHOE HaMMeHOBaHMe «,Cyxomn“ cnocob NPou3BOACTBA OKCMAA MarHUsS» U NO3BOSISIET B 3a-
BMCUMOCTM OT YCNOBUN oBXura nosiydaTb TPUM OCHOBHbIX TOBAPHbIX BMAA OKCMAA MarHus:
MepPTBO O0OOXOKEHHYIO MmarHesumto (DBM), oboxokeHHyto kayctuyeckyto marHesuio (CCM) u
nnaeneHyo MarHesnto, unun nepuknas (FM). YkasaHHble BUAbI MarHe3nm oTnn4atTcss CBOMMMU
PU3NKO-XUMUYECKNMN CBONCTBAMU, B TOM YUCIE XMMUYECKOW YncToTon. B 3aBncMmocTn ot
KayecTBa UCXOAHOro NPUPOLHOro MarHeauTa U TEXHOMOrMM NoAroToBKM M 06paboTKM Cbipbs
TOBapHas mMarHesus cogepxut ot 55 mac. % o 98 mac. % okcnga marHmsa (MgO).

XUMN3M JaHHOM TEXHOMNOrMM NPoM3BOACTBA ONUCBIBAETCH CneayrLlen aHaoTepmumye-
CKOWM XMMMYECKOWN peakumnen aekapboHnsaumm (pasnoxeHus) kapboHaTa MarHus:

MgCOs3 = MgO + CO2

OCHOBHbIMM NPUMECAMM OKCMAA MarHusi, Noy4aemMoro rno 3ToM TEXHONOrMKU, ABNSAKT-
ca gmokeng kpemuus (SiO2), okena kanbuusa (CaO), Tpuokena xenesa (Fe203) n Tpuokeng
antoMmuHns (Al203).

2) Btopas TexHonorvs npon3BoAcTBa okcnaa marHnsa 6asmpyeTcsa Ha npeaBapuTerb-
HOM MONyYEeHUM rMapoKcMaa MarHnsa NyTemM ero ocaxaeHusi nytTeM B3aMMOAENCTBUS CUTNBHOWN
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wenoun (rmMapokcuaa HaTpusa uUnu rMapokcuaa Kanbums) ¢ pacTBopamu xrnopvaa MarHus
(bviwodhunTa) N nocneayowen germgpataumm NOAY4YEHHOro U NPOMbBITOrO OT XJTIOPUMAOB rMa-
pokcuga marHus nytem obxura B crneumanbHbix neyvax. [JaHHas TexHomnorus nosnyyuna Tpu-
BManbHOE Ha3BaHMe «,MOKpPbIA“ cnocob NpPouM3BOACTBA OKCMAA MarHus», MOCKOSbKY Kritode-
Bas CTaausa CMHTEe3a rmapokcuaa MarHusi OCyLLeCTBNSAETCS MyTEM CMeLLEHUst ABYX BOAHbIX
pacTBOPOB UCXOAHbIX peareHTOB: rMapokcmaa Hatpusa (LWenoyn, eakoro Hatpa) u xnopuga
mMarHus (buwoduTa).

Xumnam atoro cnocoba NpoM3BOACTBA OMUCLIBAETCA ABYMSA XMMUYECKMMWU peakums-
MW, peanu3yemMbiM/ Ha ABYX NOCrefoBaTeNbHO OCYLLECTBISEMbIX TEXHOMNOIMYECKMX CTaaun-

aX:
2NaOH + MgCl2 = Mg(OH)2 + 2NaCl
Mg(OH)2 = MgO + H20

Monyyaemasa 3TMM crnocoboM MarHe3ms xapakTepusyeTCHd BbICOKOW YMCTOTOW M OT-
NWYHBIMX NOTPEBUTENBCKMMN CBONCTBaAMMU, OAHAKO, B OTNNMYME OT MarHesuu, noryd4aemom
«CYXUM>» CNocoboM, Kak npaBuno, COAEPXUT B BMAE MUHOPHOW NPUMECU XIOpuh HaTpus
n/mnu xnopua MarHus.

B HacToswem cnpaBovHuke HOT paccmaTtpuBatoTcsa oba cnocoba npom3BoacTBa OK-
cvaa MaHus, peannsoBaHHble B Poccuiickon Pegepaumm B NpOMbILLINIEHHOM MacluTabe.

O6a cnocoba npomsBoacTBa MO3BOSIAIOT NosydaTb TPU OCHOBHbLIX BMAa OKCuaa mar-
HUS:

- MEPTBO OBOXCKEHHYIO, UM MEPTBO CneYveHHyo, marHesnto (DBM);

- 060XOKEHHYH0 KaycTuyeckyto marHesuto (CCM);

- NNaBneHy MarHesno, unu nepuknas (FM).

OpHako «MOKpbIN» cnocob NpoM3BoACTBa OKCUMAA MarHus peanusyeTtcs, Kak npasurio,
TONMbKO AN NONYYEHUSA BbICOKOYUCTON OBONOKEHHOW KayCTUYECKOW MarHesum pasnnuyHbiX
Mapok.

lMpuBegeHHbIE BMAObI OKCMAA MarHuUs OTfIMYalOTCHA He TOSMbKO YCNOBUAMMU MNOJSTyYEHUS,
HO N CBOMMW (PU3MKO-XMMUYECKUMU U NOTPEOUTENBbCKUMN XapakTepucTukamn. Buabl marHe-
311 pPasnnyaloTCsa 1 Mo CBOEN XMMUYECKOM YncToTe. B 3aBMCMMOCTM OT KadecTBa (NpuMpoabl)
NCXOAHOro Cbipbsa M cnocoba Npon3BoACTBa TOBAPHbIA OKCUA MarHus cogepXut ot 55 % no
99 % okcmnpa marHusa (MgO). OCHOBHbLIMM NPUMECAMU B TOBAPHOM OKCUAE MarHust ABnsaTCS
anokena kpemuus (SiOz), Tpuokena xenesa (Fe203), okena kanbuusa (CaO), Tpuokeua anto-
MuHUA (Al203) nnn xnopua Hatpusa (NacCl) (unu xnopua marHnsa (MgCl)). 3Tv npumecn Bnu-

AT Ha Ka4yecTBO M NoTpebutenbckMe CBOWCTBA OKcuMaa MarHus. B o6oXoKeHHOW KaycTude-
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CKOW MarHeauu, nofly4aemMon «Cyxmm» crnocobom, Kak npaBuno, CoaepXaTcs 3HaYnTeNbHbIE
KonuyectBa anokcnaa yrnepoga (CO2) unu, TouHee, npumecn kapboHata marHus (MgCOs) n

kapboHaTa kanbumsa (CaCOs).
1.1.1.1 O6oxKeHHas KaycTnyeckas marHesmsa (CCM)

OBox0KeHHas kaycTnyeckas MarHesus ABrseTcs OKCMAOM MarHus, B KOTOPOM COXpa-
HeHa opurMHanbHaa Moaudukaums KpUCTannoB, coxpaHsemas npu obxure npu temneparty-
pax B npegenax 600 °C — 800 °C n B KOTOpOW MMetTCa BpeLun B KpUCTanNIM4YeCcKon CTpykK-
Type. OBOXOKEHHas KaycTudeckas MarHesusi xapakTepusyeTCs BbICOKOW YAenbHOM MoBepX-
HOCTbIO, M MO3TOMY OHa MO CPaBHEHUIO C MEPTBO OBOXOKEHHOW MarHe3ven u nnaBreHon
MarHe3nemn xapakrepusyeTcs BbICOKOW akTMBHOCTbI. OBOXOKEHHast kKaycTnyeckas MarHesus
06bIYHO NpeacTaBnseT cobon pbiXnbl, NOPUCTBLIN NOPOLIOK NMMBO OYEHb PbIXIIbIE KYCOYKM.
O6xur kapboHaTa MarHms Unu rmapokcmaa marHus npy 6onee BoICOKOM Temnepartype (Bblle
1300 °C) mcnonb3yloT A9 NONyvYeHUsa pasnnyHbiX COPTOB ODOXOCKEHHOW KayCTUYECKOW mar-
He3nn. Tunu4Hble xapakTepPUCTUKN 0BOXCKEHHON KaycTudeckon marHe3nm CaTKMHCKOro npo-

nssoactea (OO0 «[pynna ,MarHe3unt"», HenabuHckas obn.) npuseaeHsl B Tabnuue 4.

Ta6n|/|u,a 4 — TNoka3aTenn 0boX>KEHHOM KayCTVI‘-IeCKOI7I MarHe3mm anda npumeHeHmnd B CeJibCKOM

X03aMncTBe

O603HavYeHe MapKk1 1 TEXHUYECKME NoKasaTenu

O0o3HavyeHue nokasaTens, . .
0BOXOKEHHOW KayCTUYECKOW MarHesmm
€dVHWLbI U3MEPEHNS
Dalpor P85s Dalpor P83sk Dalpor P90sm

MgO, %, He meHee 85 (> 86) 83 (> 86) 90 (>92)
CaO, %, He bonee 6,0 (< 5,0) 6,0 (< 5,0) 3,0 (<2,8)
SiO2, %, He bonee 4,5 (< 4,0) 6,0 (< 5,0) 3,2 (<3,0)
LOI, %, He Gornee 5,0 (< 4,5) 5,0 (< 4,5) 5,0(<4,5)
Pa3mep yactuy, mm 0-2 0,2-2 0-0,2

OB60x0KeHHast kaycTnyeckas MarHe3us nNpom3BOAMTCS TaKkKe Kak NPOAYKT C HaMMEHO-
BaHMEM «MarHesuns xokeHas TexHuyeckas» no NOCT 844 B Buge npoaykra OOAHOW U3 Tpex

mapok: A, b nnu B.
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Tabnuuya 5 — MNokasatenn marHe3um xxxeHom TexHudeckomn no FOCT 844

Hopma ans mapku (kog OKIT)
HanmeHoBaHve nokasaTens A (akTuBHas) B B
21 2323 010021 2323 020021 2323 0300

MaccoBasa gons okucu marums, %, He MeHee 90 93 90
MaccoBas gonsa okucu kanbumsi, %, He 6onee 15 1,2 2,5
MaccoBasa [ons xenesa B nepecyeTe Ha OKUCb

0,1 0,08 0,1
»xenesa, %, He bonee
MaccoBas gonst HepacTBOPUMOIrO B COSIIHOW KUC-

0,15 0,1 0,15
noTe octaTtka, % He Gonee
MaccoBaga gonsa xnopugoB B nepecyete Ha Cl, %,

0,05 0,035 0,08
He bonee
MaccoBasa gonst mapraHua, %, He 6onee 0,003 0,003 0,08
MoTepn B mMacce npu npokanueaHun, %,

7,5 55 7,5
He bonee
OcTtatok npm npoceBe Ha CUTE C CETKOW

0,1 0,005 0,1
Ne 014K (FOCT 6613), %, He Gonee
AKTUBHOCTb (MOAHOE 4mncno), mr-ake.J/100 r MgO,

75 He HopmupyeTca
HEe MeHee
HacbinHaa nnotHocTb, r/cme, He Gonee 0,3 0,45 0,45

MpumevaHns

1 MaccoBas gons cyrnbdaToB B nepecyeTe Ha SOz B XKeHOW MarHesun mapok b u B, nonyyen-
HOM n3 cynbaTHOro cbipbs, rapaHTupyetcs He 6onee 0,4 % 1 0,7 % COOTBETCTBEHHO.

2 X>xeHaa marHesust mapku A, NpegHasHa4yeHHas Onsi LWWMHHOW W OpYyrnx oTpacren NpoMblL-
NEHHOCTH, KPOME PE3NHOTEXHUYECKOW, OOMMKHA WMETb akTMBHOCTb (MogHoe u4ucno) 30-75 mr-
3kB.J/100 r MgO.

YKa3aHHble Mapku MarHe3um xokeHon TexHndeckom no FOCT 844 npumeHsaoTca B pe-
3MHOTEXHUYECKOMW, LUMHHOW, 9NEKTPOTEXHUYECKOW, XMMUYECKOW WU ApYyrux oTpacnsx Mpo-

MbILLSIEHHOCTW.
1.1.1.2 MepTBO 0060XXK€HHas, UNIM MEPTBO cne4vyeHHas, marHesus (DBM)

MepTBO 0BOXOKEHHYIO, UM MEPTBO CMEYEHHYI0, MarHe3unto nomny4varoT B npolecce 06-
Xura kapboHaTa unu rmgpokcmaa marHuis npy temnepatype 1600 °C — 2200 °C. OTtgenb-

Hbleé MapKun MepPTBO 000XOKEHHOW MarHe3mm oTnu4arTCcs coaepXxaHnem okKcumaa KanbLuusa
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(Ca0), koTopoe MoxeT gocturatb OoT MeHee 2 % o 35 %, n cogepxaHnem gUoKcuaa Kpem-
HWA, KOTOpPOE OOMKHO ObiTb MMHMManbHbIM. [Na HEKOTOPbIX obGnacTten NpuMMeHeHust Tpeby-
eTcs MepTBO 0BOXOKEHHAA MarHesusi C MMHMMarnbHbIM cogepxaHnem xenesa. MepTteo o6o-
XOKEHHas MarHesunsa Kpuctannusyetca B BUAe Kybnyeckux KpUcTanmioB U, Kak npasuIio, xa-
pakTepuayeTcsi MMOTHOCTbIO MeHee 3,45 r/cm® 1 pasmepoM KpucTannos B npegenax 30—
200 mkM. MepTBO 0BOXKEHHYIO MarHe3uto NpoM3BoaAT B Buae 3epeH n 6puketos. Hopmupy-
eMble (KOHTPaKTHblE) U TUMU4YHbIE TEXHUYECKME MoKa3aTenn MapoK MepTBO OBOXKEHHOM

mMarHesumn, nponssogmmblx B Poccuiickon degepauum, npmseaeHsl B Tabnuue 6.

Ta6n|/|u,a 6 — lNMokasaTtenu MepTBO 000X0OKEHHON MarHesum and npuMmeHeHuna B Metannyprmm n B

Apyrnx oTpacrax

O603Ha4eHne Mapku 1 TeXHUYECKMe nokasaTenm
Obosnauenve nokasarens, MepTBO ODOXCKEHHOW MarHesum
eANHULbI U3MepeHNs
Dalpor P92m Dalpor P89e Dalpor P89m
MgO, %, He meHee 91 (>92) 89 (> 90) 89,0 (>90,5)
CaO, %, He bonee 3,0 (<2,5) 4,8 (< 4,0) 6,0 (< 4,8)
SiO2, %, He Gornee 3,0 (<2,5) 4,0 (<2,7) 4,0 (< 3,5)
P, %, He Gonee 0,01 He HopmupyeTca | He HopmupyeTca
S, %, He Bonee 0,01 He HopmupyeTcs | He HopmupyeTca
Fe203, %, He Bonee He HopmupyeTca 2,5(<2,0) 3,0(<2,7)
Al203, %, He Bonee He HopmupyeTcs 1,0(<0,7) 1,0(<0,7)
LOI, %, He Bonee 0,2 (<0,15) 0,5(<0,3) 0,5(<0,3)
BnaxHocTb, %, He 6onee He HopmupyeTcs 0,5 He HopmupyeTcs
Pasmep yactuu, mm > 8 MM He bonee
0—4 He meHee 10 % 75 % —
0-2 95% <1 mMmm 90 % >1 mm
50 % — 85 % 10% —25%
<1 Mm

1.1.1.3 NnaBneHana marHe3us, unu nepuknas (FM)

[MnaBneHyo MarHe3auto, Unu nepuknas, NofnyvatT NPy NNaBfeHUn B ANEKTPOLYrOBbIX
nevax npu Temneparypax okosio 2800 °C. Paanuuue mexagy nnasneHon u cnevyeHHom (MepT-
BO ODOXOKEHHOM) MarHesmen COCTOMT B TOM, YTO MnaBrfieHas MarHesusi xapaktepusyeTtcs
Gonbluen nnotHocTblo (3,43-3,60 r/cm3) u pasmepom KpuctanmnoB B npegenax 200—

2000 MkM. lNMnaBneHyto MarHesuio UCNosib3yT B OrHEYNOPHbLIX MaTepuanax u ans HekoTo-
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pbIX cneuManbHbIX Lenen, HanpuMmep B saepHbIX peaktopax. Hopmupyemble (KOHTPaKTHbIE)
N TUNWYHbIE TEXHMYECKME NOKasaTenu nepuknasa pasnuyHblix mapok PasgonuHckoro n Car-

KMHCKOro Npou3BoACTB NpuBeAeHbl B Tabnuue 7.

Ta6n|/|u,a 7 — lNokasaTtenu nepukiasa PasgonuHckoro u CaTkmHcKoro npon3BoacTB

O603HavYeHe MapKk1 1 TEXHUYECKME NoKasaTenu
O06o3HayeHne nokasaTens,
nepuvknasa
e0VHULbI U3BMEPEHUS

Dalpor P97f Dalpor P971f Dalpor P98f
MgO, %, He meHee 96,5 (>97,0) 96,5 (> 97,0) 97,5 (>98)
CaO, %, He 6onee <2,0(<18) <14(<13) <13(<11)
SiO2, %, He Bonee <13(<1,1) <14 (<13 <0,8 (<0,65)
Fe203, %, He Gonee 0,5(<0,4) 15( 1,4 0,5(<0,3)
Al2O3, %, He 6onee 0,8 (<0,7) 0,5(<0,4) 0,6 (<0,5)
MnoTHOCTb, r/cm?® 3,45 (> 3,48) 3,45 (> 3,48) 3,45 (> 3,50)
LOlI, %, He bonee 0,3 0,3 0,2
Pa3mep yactuy, mm 5-3, 3-1, 0-1, 5-3, 3-1, 0-1, 5-3, 3-1, 0-1,

0-40 0-40 0-40

1.1.1.4 O6oxKeHHas KaycTuyeckass MarHe3usi <KMOKporo» cnoco6a

npousBoACcTBa

Ob6oxokeHHasa kaycTmyeckasi MarHeausl, noniydaemasi «MOKpbIM» CnOCcoBoM Npoun3Bog-

ctBa, Bbinyckaetca 3AO «HukoMar» B COOTBETCTBMM CO CTaHOapTOM OpraHusauuu
CTO 00203275-227—2011 nof TOproBbiM HAMMEHOBaAHMEM «MarHUM okcmua». lNpounssoaarcs
yeTblpe MapKku npoaykTa C HOPMUPYEMbLIMU TEXHUYECKMMMU MoKasaTensmMu, ykasaHHbIMU B

Tabnuue 8.

Tabnuua 8 — lNMokasaTenu «MmarHui okcnga», npomnssogmmoro no CTO 00203275-227—2011

3HayeHUss HopMbI A4S MapKu

HanmeHoBaHMe nokasaTend
A b B r

BrewHnm g Mopowok 6enoro useTta

MaccoBasa gonst okcmaga mardus, % He meHee 99* 99* 99* 99*

MaccoBas Jons Kanbumsi B nepecyeTe Ha OKCUA Karnb-
0,35 0,30 0,30 0,5
umna (Ca0), %, He Gonee
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HanmeHoBaHMe nokasaTend

3HayeHUss HopMbI A4S MapKu

A b B r
MaccoBas gons guokcuaa kpemuus (SiOz2), %,
0,05 - 0,05 0,05
He Gonee
MaccoBag oons xenesa B nepecyeTe Ha okcug xerne-
0,05 - 0,05 0,05
3a (Fe203), %, He Bonee
MaccoBaga oonst antoMvHUS B nNepecyeTe Ha TPUoKCKA 0.05
antomuHust (Al203), %, He Gonee ’
MaccoBasa gonsi xnopuaos, %, He 6onee 0,1 0,03 0,1 0,2
MaccoBaga gons cynbgartos, %, He bonee 0,2 0,2 0,15 0,5
MaccoBasg gons Hatpus, %, He 6onee 0,1 - 0,1 0,1
MaccoBag gons notepb npu npokanveaHun, %, B 4,0—
0,8-2,0|2,0-4,0 —
JunanasoHe 10,0
YpaenbHasa noBepxHOCTb, M?/T, B AnanasoHe 4-20 — 40-170 —
AKTVMBHOCTb MO NIMMOHHOMY 4uUChy, C, B AMana3oHe — 60-80 — —
['paHynomeTpun4eckmi coctaB, MKM:
- anameTp 10 % vactuy (d10), He Gonee 1,5 1,5 1,5 —
- anameTp 50 % vactuy (d50), He Gonee 5,0 5,0 5,0 —
- anameTp 90 % yvactuy (d90), He Gonee 30,0 30,0 30,0 —

* Hopma npvBefeHa B nepecyeTe Ha NpoKaneHHoe BELLEeCTBO.

«Marumn okema» no CTO 00203275-227—2011 ucnonb3yeTcss B Ka4eCTBE BbICOKO-
3(PPEKTUBHOrO HETOKCUYHOIO HEOPraHMYECKOro HanonHMTeNsa 1 gobasku Anst NPon3BoACTBaA
NpakTU4YECKN BCEX TUMOB NNACTUKOB M Pe3uHbI, NP NPOM3BOACTBE TPAHCHOPMATOPHbIX CTa-

nen, a Takke NPUMEHSETCA Kak MCXOOHOE Cblpbe B XMMWYECKOW, papmMaueBTUYecKon U nn-

LLIEBOW OTpacnsix NPOMbILLIIEHHOCTMW.

1.1.2 NMpumeHeHMe oKcnaa marHms

OcHoBHOM 06MnacTbl0 NPUMEHEHUS1 OKCuOA MarHus ABNSeTCS NPOU3BOACTBO OrHe-
YNOPHbIX MaTepuarnos, Npu 3ToM OKosno 65 % Bcen NPoM3BOANMON MarHe3uu UCMNonb3yeTcH
npu npoundsoacTtee crtanu, 15 % — B UeMEHTHOW NPOMbILLNEHHOCTU, 7 % — npun Npou3Boa-

CTBE OrHeynopoB Apyroro (cneumanbHOro) HasHadeHus, n okono 13 % marHesmm UCnonbay-
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eTca B Apyrnx obnactax npumeHeHus. Takux cdep npumeHeHnsa HacuuTbiBaeTcsa bonee 80,
N B LLENIOM OHM OTHOCATCA K MPUMEHEHMI0 0BOXOKEHHOW KaycTudeckon marHesum ([10]).

OCHOBHbIMM OBnacTAMM NPUMEHEHUST OBOXCKEHHON KayCTUYECKON MarHe3mmn SBnsT-
cs:

- CTpouTenNbHasi NPOMbILUSIEHHOCTb, B TOM YUCHE MOKPbITUE MOMOB U U30NAUUS;

- NPON3BOACTBO TpPaHCOPMATOPHOM CTanu, B TOM 4ucne Ans KOHOMUMOHUPOBAHUS
wnaka;

- MPOM3BOACTBO PE3UHOTEXHUYECKUX U3AENUNA;

- CeSIbCKOXO3ANCTBEHHOW NPOU3BOACTBO, B TOM YMUCIie NpY NOSTyYEHUN KOPMOB U B Ka-
YyecTBe yoobpeHus;

- MPOM3BOACTBO Lenntonosbl, bymarn, XmmMmnieckmnx n hapmaueBTnYeCckmx npenapaTos,
OrHEeCTOMKNX MaTepmnanos 1 KOMNO3NLMIA,

- OXpaHa OKpyXatoLen cpeapl;

- XuMn4yeckas, papmMmaueBTndeckas, nueBasa n gpyrme otpacnm npoMbILLIIEHHOCTH.

MepTBO 060XCKEHHAdA, UM MEPTBO CnevYeHHasi, MarHe3nsi B OCHOBHOM NMPUMEHSETCS
npy NPoM3BOACTBE Pa3fMyHbIX OFHEYNoOpoB, B TOM YUCHE B CrieayoLlmx oTpacnsax npombILL-
NEHHOCTMU:

- NPON3BOACTBO CTanu, HanpMmep B 3NIEKTPOAYroBbIX UMK APYrux nedvax, B KOHBepTe-
pax, Npy TPaHCMOPTUPOBKE pacnsiaBlieHHOro MeTanna;

- MPOM3BOACTBO LieMeHTa, Hanpumep Ha BNycKe U3 3aneyHoro TennoobmMeHHuka, B ne-
Yax n XOnoAUSNbHUKaX;

- NPOM3BOACTBO U3BECTU, B TOM YMCIE Ha BMyCKe neyen obxura n3BeCTHSKA,;

- CTEKONbHOE NPOU3BOACTBO, B TOM YMCIe B NNaBWUibHbIX Nevax u xenobax; nnasne-
HYIO MarHesuio, UNu nepuknas, NPUMEHSIIOT TOSbKO NPY NPOU3BOLCTBE BbICOKOKAYECTBEHHbIX
crneumanbHbIX OrHEYNOPHbIX MaTepuarnoB U B aTOMHOW 3HEpreTuke.

OcHoBHble obnacTu npMMeHeHnA okCcnaa MarHmd npeancrtaBlieHbl B Tabnuue 9.

Tabnuua 9 — OcHOBHble 06n1acT NPUMEHEHNS OKCMAa MarHus

Ob6nacTb NpMMeEHeEHUS Jetanu (onvcaHue) NnpUMeHeHUs

[Mpon3BoacTBO OrHeynopHbIX MaTe- | [1poM3BOACTBO OrHEYNOpPHbIX MaTtepuaros ang cre-
puanos KOJNbHOW, LLEeMEHTHOW, MeTarnnypruiyeckom npombILL-

JIEHHOCTH

|_|pOl/I3BOLI,CTBO PE3NHOTEXHNYECKNX Mcnonb3oBaHne B Ka4eCcTBEe HAMNOMHUTENS N BYJIKaHU-

N3OenMn N CUHTETUYECKNX Kay4yKOB | 3yloluero KOMnoHeHTa pe3nHOBbIX cmecen

MeTannyprus MponseoacTBo TpaHCOPMATOPHLIX CTanen
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O6nactb NpyMeHeHus HeTtanu (onucaHne) npuMeHeHus
HedTe- 1 rasogobuiBatoas oT- [ob6aBka B 6ypoBbie pacTBOpbI
pacnb
[MweBas NPOMbILLNEHHOCTb Muwesasa nobaska E530 — amynbratop

npOVI3BOLI,CTBO XUMUYECKUX peakK- Mcnonb3oBaHue ans npon3eoacTBa YNCTbIX N BbICOKO-
TUBOB, XMMUYECKada NPOMBbILLIIEeH- YNUCTbIX XMMNYECKUX BEeLLEeCTB, PE€aKTnBOB

HOCTb

Mapdromepus, meguumnHa, dapma- | cnonb3oBaHME B KAYECTBE KOMMNOHEHTA NIEKAPCTBEH-

LueBTMYECKas NPOMBbILLNEHHOCTb HbIX N KOCMETUYECKNX CPEeACTB, aHTaLMaHOro cpea-
cTBa
"anbBaHM4Yeckne Npons3BoacTBa Mcnonb3oBaHue ana oopMmpoBaHnda N HaHeCeHNS

cneunarnbHbIX I'IOKprTVIVI

NHble cdhepbl NpUMEHEHNA: KoxXe- | ATOMHasi 3HepreTuka, SNeKTPoOHHas NPOMbILLINEH-

BEHHAs, 3NEeKTPOHHAsA NPOMbILL- HOCTb, KOXXEBEHHas NPOMBbILLIIEHHOCTL (aybneHue Ko-
NEHHOCTb, OXpaHa OKpY>KatoLen Xn), OXpaHa oKpyxatoLen cpeapl (04ncTKa BoAbl U
cpeabl BbI6poCOoB)

KpynHenwmmn notpebutenamm okcmaa marHus B Poccunckon degepaumm SBnsOTCS
MeTannypruyeckas npoMbILLIIEHHOCTb, MPOU3BOACTBO OrHEYMNoOpHbLIX MaTepuanos, MpPous-
BOACTBO PE3VHOTEXHUYECKUX U3OEeNvn, MPOMBbILNEHHOCTb CTPOUTENbHLIX MaTepuarnos, Xu-
MuYeckas oTpacrib.

B Tabnuue 10 npencraesneHa anHamuka notpebnexHns okcmaa marHna mapkun CCM B
pas3nuyHbIX OTpacnsx npombiwneHHocTn Poccunckon depepaunmn ¢ HebGonbwWMM 06BLEMOM

notpebnexHus 3a nepuoa ¢ 2007 no 2015 roa.

Tabnuua 10 — JuHamuka noTpebneHns okeuga marHnsa mapku CCM

O6nacTb NpUMEHEHNS O6bem notpebneHus B Poccuickon ®epepaumn, T/roq

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

[ob6aska B 6ypoBbie
388 | 309 | 100 | 153 | 190 | 160 | 480 | 520 | 250

pacTBoOpbI
[TanbBaHWKa 10 10 10 10 10 10 10 10 10
[dybneHune koxu 375 397 330 370 340 350 490 520 300
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O6nacTb NnpUMEHEHNs O6bem notpebneHus B Poccuickon ®egepaumn, T1/roq

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

[Mpon3BoacCTBO CTEKMO-
20 20 0 0 0 0 — — —

XoIncTa

Mapdromepna n megm-
14 15 16 16 17 19 20 20 20

UMHa
XNMNYECKUI peaKkTuB 230 220 200 210 200 220 270 270 250

Kaxxgas cdhepa npumeHeHus npeabasnsaet ceBon TpeboBaHMs K KayecTBy okcuaa mar-
Hua. MaccoBasi Oonsi oKcuga mMarHus B NpoaykTax, npegHasHadeHHblX ans 6onbluMHCTBa
obnacTten NpUMeEHeEHNS, 4OSMKHA COCTaBNATbL He MeHee 92 %. TpeboBaHMs N0 MaccoBOW A0-
ne npMmecen B OKCMAE MarHUs pasfnuyHbl B 3aBUCUMMOCTU OT cdiepbl MPUMEHEHUS N KOH-

KPETHbIX KOHEYHbIX NOTPEOUTENEN OKCnaa MarHus.
1.1.2.1 NMpumeHeHue onNA NPOU3BOACTBA PE3UMHOTEXHUYECKUX U3aenumn

B TeueHne 2009 roga 60MbLUMHCTBO NOTpedutenem okcmaa MarHmsi OTe4eCTBEHHOro
NPOM3BOACTBA ObINN BbIHYXXAEHbLI UCKaTb MMMOPTHbBIE aHanorn, Npu 3ToOM MNpakTU4eCcKn BCe
3anacbl OKCcuaa MarHust 0Te4eCTBEHHOro Npon3BoacTBa ObiNn MCNONb30BaHbI.

B TeueHne 2016-2017 rogoB MOXHO NPOrHO3MPOBaTb BOCCTAHOBMEHNE NoTpedbneHus
okcmaa marHmsa o yposHst 1100-1200 T/rog. B ganbHenwemM MOXHO MpOrHo3upoBaTb, YTO
cpeaHun poct notpebnexus 3a nepuog B 4-5 net 6yaet Ha ypoBHe 5 % — 6 % B rog.

OCHOBHbIMM NOTPEBUTENAMN OKCMAA MarHUa Onsi NPOM3BOACTBA PE3NHOTEXHUYECKMX
n3genuin aBnATCA NPOU3BOAUTENN FOTOBbLIX U3OENUN U3 BYNKAHW3MPOBAHHOW Pe3nHbI U Ka-

Y4YYKOB, KOTOpble NpuBeaeHbl B Tabnmue 11.

Tabnuua 11 — OcHoBHble NOTpebuTenn okcnaa MarHns 4ns Npon3BoAcTBa Pe3NHOTEXHNYECKUX

n3genun
O6bem notpebne-
HanmeHoBaHue I'IOTpGGVITGJ'IFI
HuA, T/rof
1 OAO «banakoBope3nHoTexHUKa», . banakoBo 30
2 OAO «PesuHoTexHuka», r. CapaHck, 18
3 3A0 «KypckpeanHoTexHuka» 24
4 OAO «Y3OMUK», r. Yha 60
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HanmeHoBaHue I'IOTpe6VITeJ'I$'-|

O6bem noTpebne-

Hus, T/rog,
5 OAO «fpocnaBpe3nHOTEXHUKA» 24
6 3A0 «KBapT», r. KasaHb, 18
7 Tomcknin 3aBop, pe3nHoBon 0byBu, r. ToMmck 18
8 OAO «Kupos NCKOXX», r. Kupos 15,6
9 OAO «AcTpaxaHCKui 3aBOL PE3VNHOBbBIX TEXHUYECKNX n3ge- 12
nmn»
10 OAO «YPAJIATU» 7
11 3A0 «BomxkckpesnHoTexHuka», r. Bormkckunn 7
12 «KpacHbln TpeyronbHuk», r. CaHkTt-lNeTepbypr 8
13 «PTW -Kayuyk», r. Mocksa 16,5
14 OAO «TEJIUSM», r. Nepmb 15
15 «ACBE PTW», r. CaHkT-lNeTepbypr 11
16 OAO «Xumnnact», r. HoBocmbupck 8
17 OAO «BAPHAYN-PTW», AnTanckum kpan 9
18 3A0 «TYNbCKN/ 3ABOL PTW», r. Tyna 5
19 OO0 «Hoknan Tanepc» 5
20 O00 «O3 PTWx», r. NMogonbek 4
21 CIT 3A0 «MaTtagop-OmMcKLunHa» 4
22 000 «HNNBMWM», r. MockBsa 2
23 OAO «APTW» r. Mockea 2
24 HIMMN «3nkom», r. Mocksa 2
25 lNpoune* 40
Utoro 365

* Mpoyne noTpedbutenm — ¢ oGbemomM noTpednexHus o 2 T/roa.

OCHOBHbIM n0Tpe6|/|Ter|eM pe3nHOTEXHUYECKNX n3genun, npon3BegeHHbIX C NCNoJb-

30BaHMEM OKCMOa MarHud, ABndeTcd aBTOMO6VIJ'IeCTpOGHVIe. Tpe6OBaHVIFI, npegbAaBideMble

aTomn OTpacnblo K Ka4eCTBy PEe3NHOTEXHNYECKUX n3genuin, NOCTOSIHHO MOBLILLAKTCS, TaKkKe

noBbILLIaeTca 06bEM I'IOTpe6J'IeHVIFI cneunarnbHbIX PEe3MHOTEXHUYECKNX n3genum (C mMeTannm-

YEeCKMMUN 4HaCTAaAMUN N YHUKallbHbIMU CBOWCTBaMU, BbICOKOW VI3HOCOCTOI7IKOCTbI-O) 3a CYeT 3a-

MELLEHMS OBbIYHbIX PE3INHOTEXHNYECKNX n3genun.
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CospaHne B Poccuinckon degepaumm HOBbIX NPOU3BOACTB MO COOpKE WMHOCTPAHHbLIX
aBTOMOOMNEN U, COOTBETCTBEHHO, YacTuyHaa (a B Oyayuiem, BEpOATHO, M MOMHasA) KOM-
nnekraums cobmpaemMbix aBTOMOBUNEN OTEYECTBEHHBIMN PE3UHOTEXHUYECKMMWN U3AENUSMN
BeJeT K NOBbILWeHWI0 TpeboBaHU K KayecTBy NOCNeHUX, YTO NPUBOAUT K aKTUBHOMY BHe[-
PEHWNI0 OTEYECTBEHHBIMU NPOU3BOANTENAMUN PE3NHOTEXHUYECKUX U3Oenui 3apybexHbIX Tex-
Honornn (K, COOTBETCTBEHHO, peuenTyp). daHHbin hakTt obycnaBnumBaeT yBenuyeHue no-
TpebneHns XOKEHOM MarHe3nm BbICOKOKAYeCTBEHHbIX COPTOB. [1porHo3vpyemble Temnbl po-
cTa noTpebreHnsa B JONTOCPOYHOM NepCrnekTuBe COCTaBAT OKOmNo 5 % B rog.

PocTt 06bemoB noTpebneHnsi BbICOKOKA4YeCTBEHHbLIX MapoK OKCMAa MarHusa caepxusa-
eTCs OTCYyTCTBMEM POCCUNCKON CePTUDMKALMM Y MHOTMX 3apyOeXXHbIX MapoK U HEBO3MOXXHO-
CTbO UX NMPUMEHEHNA MPU NPON3BOACTBE PE3MHOTEXHUYECKUX U3OEeNnvn NS NULWEBON U Me-

OVLUMHCKOW OTpacrien, a Takke ans npeanpuaTuim BOEHHO-NPOMbILLIEHHOrO KoMMekca.
1.1.2.2 NMpumeHeHue gna NpousBoacTBa TPaHCHOPMaTOPHbIX CTaneun

B Poccuinckon ®epepauumn n ctpaHax CHIT TpaHcdopmaTopHbIM COPT OKCuaa MarHus
Ao 2016 roga He BbinycKancs.

TpaHcdopmaTopHbIE CoOpTa OKCuaa MarHvs NpoM3BOAAT B YeTbIpeX CTpaHax:

- N3pannb — Dead Sea Periclase;

- ®paHumsa — SCORA S.A. (B anbsiHCce ¢ N3paunem);

- CLUA — Matrtin Marietta Magnesia Specialties LLC,;

- AnoHna — Yingkou Tianhu Magnesia Industries Co Ltd.

B Poccuiickon degepauum TpaHCcHOPMAaTOPHbLIM COPT OKCMAa MarHusa nocTaBnsaioT
TONbKO TPY NPOM3BOAUTENS:

- U3pannb — Dead Sea Periclase — ocHoBHada mapka TS7001;

- ®paHums — SCORA S.A. — ocHoBHas mapka PHL;

- CLLA — Matrtin Marietta Magnesia Specialties LLC.

B Poccuickon ®efepaumn cywecTByoT ABa OCHOBHbIX NPOU3BOANTENSA TpaHcdopma-
TOPHOM CTanu:

- OAO «HoBonuneuknn metannypruyecknin komomHat» (aanee — OAO «HJTMK»);

- O00 «BU3-CTAJIb», r. EkaTtepuHbypr (npuHagnexut OAO «HJTMK»).

OAO «HJIMK» n OOO «BU3-CTAJIb» npousBoasaTr TpaHCHOPMATOPHYK cTarnb Mo
npuHumnuansHo ogHon TexHonorun, Ho OAO «HJIMK» npousBoauT TpaHCcOpMaTOpHYHO
cTanb no nonHomy npomnssogctTeeHHoMy umkniy, a OO0 «BU3-CTAJIb» He umeeT cobCcTBEH-

HOro NMPOM3BOACTBA «MOANOXEK» (3aroToBKa ANs XONOAHOro npokarta cranu). B cBs3su ¢ Bbl-
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LIEen3MNOXEHHbIM CpedHss HopMa pacxoja oKkcuaa MarHus Ha TbiCAvy TOHH TpaHcdopmaTtop-
Hon ctanun y OAO «HJIMK» coctaBnsiet 7 kr, a y OOO «BU3-CTAJIb» — 6 kr.

EMKOCTb BHYTpeHHero pbiHka TpaHcdopMaTopHoW ctanu coctasnsaeTt okono 30 TeiC. T,
npu 3TOM NPOrHO3MpyeTCcst POCT NOTPebneHnsa aTon ctanu Ha ypoBHe 5 % — 7 % B rog.

MwupoBoe noTpebrneHme TpaHCOPMATOPHOM CTanu eXerogHo yBenuuMmBaeTcs Ha
2,5% — 3 %.

B 2009 rogy OAO «HJIMK» 3akoH4Mno noaTtanHblid BBOL B 9KCMfyaTauumio HOBOTO
obopynoBaHMs N0 NPOU3BOACTBY TpaHcdopmaTopHon ctanu. B 2010 rogy obuias MOLWHOCTb
Nno BbIMNYCKy TpaHcopmaTopHOM cTtanu coctasuna 360 ThiC. T, YTO COOTBETCTBYET 0O6beEMY
noTpebnennsa okcuaa marHusa B 3650 T/roa.

B 2009 rogy nponsoLuno peskoe CHUXeHWe Npou3BoaCcTBa TpaHCOPMaTOPHOM CTanu.
OTO CBA3AHO CO CHWMXEHMEM MOCTaBOK TPaHCHOpPMaTOPHOW cTanu Ha 3kcnopT. o gaHHbIM
OAO «HJIMK», HaumHaa c IV kBapTana 2009 roga HabnwgaeTtcs pocT NpouM3BOACTBaA
TpaHcdopMmaTopHon ctanu (B ABa pasa), a B TedeHue 2010-2011 rogoB Npom3BOACTBO
TpaHCHOPMaTOPHOW CTanu AOCTUINO OOKPU3UCHOrO YpOBHSA. B ganbHenwemM nporHosupyeT-
Cs BOCCTaHOBfIEHME TEeMMNOB pOCTa MUPOBOro MNOTPebneHus TpaHCHOPMaTOpPHOW cTanu.
B cBasu ¢ atum OAO «HJIMK» o6bsaBuno o Havane B 2010 rogy peKOHCTPYKUMU NO yBENU-
YEeHUIO0 MNPOU3BOACTBEHHbBIX MOLUHOCTEN MO BbIMNYCKY TpaHCHOPMATOPHbIX CTanen Ha
50 TbIC. T/rog. B pesynbTaTte 3annaHMpOBaHHbIX PEKOHCTPYKUMA NOTEHUManbHbI 06beM no-

TpebneHus okcnga marHma k 2018 rogy moxeTt Bo3pacTtu o 4500 T/rog.
1.1.2.3 NMpumeHeHne B NPOYMX OTPACIIAX NPOMbILUSIEHHOCTU

B 2009 rogy no npuymHe UHAHCOBOrO KpU3nca npoun3oLLsio CHWKeHne notpebneHuns
oKcuaa mMarHus, B NepByto odepeab B kadecTBe fobaBkm B GypoBble pacTBopbl (BCneactaune
CHMXeHus o6bemoB BypoBbix paboT). B octanbHbIX chepax cHMXKeHne notpebneHns okcnaa
MarHmsa nNpomu3oLo He3HaunTenbHo. Kak n nporHosmpoBarnock, B TedeHne 2010-2014 rogos
o6bem noTpebneHns okcmaa mMarHus NpoYMMmn cepamm NpUMEHEHNS BEPHETCS Ha OOKpu-
31CHbIN ypoBeHb. B 2015 rogy no npunymHe peskoro pocta Kypca gonnapa CLUA npousowno
CHWXeHne noTpedbneHns MMNOpPTHOro okcmaa marHud. B tedeHne 2017-2019 rogoB nporHo-
3MpyeTcsl BOCCTaHoBMeHMe noTpebnenunsa Ha yposHe 2013-2014 rofos, B AanbHeENLWeEM Npo-
rHO3MpPYeTCA HE3HAUMTENbHbIA POCT NOTPebneHns Ha ypoBHe 3 % — 5 % B rog.

B Poccuickon ®efepaumm okcm MarHusa B KayecTBe XMMpeakTuea Npou3BoanT TOSb-
kKo OAO «MunxanmnoBCKu 3aBOL XUMWUYECKMX peakTnBoB» (Mo TY 6-09-3023—79; marHumn

OKUCb OCaXpeHHas!).
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OAO «MunxannoBCKuin 3aBO XMMUYECKUX PeakTMBOB» (ANTanNCKUA Kpan) — npeanpu-
ATue, cneynannsnpyrolleecs Ha Npon3BoaCTBE XMMpPEaKTUBOB. B kayecTBe cbipbs ANd MNpo-
M3BOACTBA OKCMAA MarHus npeanpuaTue UCnonb3yeT MOKYMNHY marHesutoByto pyay. OHO
NPOM3BOOMT XUMUYECKN OCaXKAEHHbIW oKcug, marHna rno TY 6-09-3023—79 ¢ cogepxaHuem
OCHoBHoOro BellectBa 83 %. 1o cBoMM XxapakTepuCTMKaMm [aHHbIM MPOAYKT MMeeT orpaHu-
YeHHOoe NMpMMeHeHne B Ka4yeCTBe XMMpeaKkTuBa U B OCHOBHOM UCMONb3yeTCH B Ka4yecTBe Mar-
HUNcoaepxallen nobaBku B KOPMa KUBOTHbBIM.

[MpombIWwneHHoe NPOU3BOACTBO OKCMOA MarHus AN npoynx cgep NpUMEHEHUs B
Poccunckon denepaumm otcyTcTByeT. [locTaBkM HA MMNOPT U NPOM3BOACTBO OCYLLECTBNS-
I0TCA NO NpeaBapuTENbHOMY 3akady KOHEYHOro NoTpebuTens ¢ cornacoBaHMeM KavyecTBa W,

COOTBETCTBEHHO, LEHbl.
1.2 NMpousBoacTBo okcuaa marHua B Poccunckoun ®egepaunmn

Mo utoram 2015 roga cuTyaumss Ha POCCUUCKOM pbIHKE OKCWAA MarHus criefyroulas:
o6wwmi rogoson o6beM NoTpebneHns oueHnBaeTca Ha ypoBHe 6onee 660 TobIC. T, B TOM YUC-
ne ¢ pa3buBkon N0 OCHOBHbIM 06N1aCTAM NPUMEHEHMS:

- NPOU3BOACTBO OrHEYNopHbIX MaTepmanoB — okono 350 Teic. T/rog;

- apyrne obnactn npumeHeHus — 6onee 300 TbIC. T/roA;

- N9 NpoM3BOACTBA Pe3NHOTEXHUYEeCKNX nsgennun — 950 T/rog;

- ANs Nnpon3BOACTBa TpaHcgopMaTopHbIx ctanen — 1500 T/roa.

B Poccuiickon ®epgepaumm OCHOBHbIM MPOM3BOAUTENEM pPa3fn4YHbIX MapOK oKcuaa
MarHusi N0 «CyxoMy crnocoby» no coctosiHuio Ha 1 aHBapsa 2016 r. sensetca OO0 «[pynna
.-MarHe3uT*», pacrnonaratwiee ABYMS NPOMbILLIIEHHbIMW NNOLWAAKaMU Mo NPOU3BOACTBY OK-
cnpga marHusa: CaTkuHckoe npomsBoacTtBo (r. Catka, YensbuHckas obn.) n KpacHosipckoe
(HwxHeaHrapckoe) nponsBoactBo. MowHocTe CaTKMHCKOro nNpon3BoacTBa No 0B60XCKEHHOW
KaycTnyeckon marHeaum coctaBndet 100 Tbic. T/rog;, N0 MEpPTBO CMEYEeHHOW MarHesmu co-
ctraBndet 150 TbiC. T/rog; MOLWHOCTb  NPOM3BOACTBA NO  Nepuknasy cocTaBnser
150 TbIC. T/rOA.

MOLLHOCTb KpacHOSIPCKOro MpOmM3BOACTBaA MO OBOXOKEHHOW KayCTUYECKOW MarHesmm
coctaenset 200 Toic. T/rog; no nepuknady — 50 TbIC. T/rog. Takum obpasom, cyMmapHas
MOLLHOCTb npoussoacTBa okcuga marHna OOO «[pynna «MarHe3uT» MO COCTOSHUIO Ha
2016 rog pacnpegensieTcs no Bugam okcuaa marHus cnegyowmm obpasom:

- Npon3BOACTBO 06OXCKEHHOW KaycTnyeckon marHesmm — 300 TbiC. T/rog;

- NPOM3BOACTBO MEPTBO CneyYeHHon marHeamm — 150 Tbic. T/rog;

- Npon3BoACTBO nepuknasa — 200 Teic. T/rog.
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Kpome Toro, B 6nwxanwee Bpems nnaHUpyeTcs co3gaHMe HOBOro npou3BOACTBA
0BOXOKEHHOM KayCTU4eCKOM MarHe3nm MoHocTbio 100 ThiC. T/rog n NponsBOACTBa Nepukna-
3a MowHocTbo 100 ThiC. T/rog € UCMONb30BaHMEM MarHesuTta TanbCKoro MecTOpOXAeHUS
«[pynnsbl ,MarHe3nT*».

OCHOBHbIM NPOWN3BOAUTENEM BbICOKOKQYECTBEHHOIO OKCMAA MarHusi «MOKPbIM» CMo-
cobom no coctosaHuo Ha 1 anpens 2016 r. asnsetca 3A0 «HukoMar», pacnonoxeHHoe B

r. Bonrorpage. lNpoekTtHass MoLWHOCTb NpondsoacTea cocTtasnseT 30 Toic. T/roq.
1.2.1 NMpumeHsieMble nNpouecchbl U TeXHUKa
1.2.1.1 CbipbeBble MmaTepuarbl U UX NOArOTOBKA

Mpn npousBoacTBe okcupga MarHus (MarHesuun) Hambonee BaXKHbIMWU W OCHOBHbIMM
CblpbEBLIMM MaTepmanamm SBNATCA:

- MarHesuT (kapboHaT MarHus) — O5isi «Cyxoro» crnocoba npou3BOACTBa;

- BpycuT (rmgpokema MarHmsa) — Ans «cyxoro» cnocoba Nnpon3BoACTB;

- xnopug MmarHms (buwodunt) — ana «Mokporo» cnocoba npon3BoacTBa.

Hactoawmn cnpasovHmk HOT oTHOCKTCA K «Cyxomy» cnocoby npon3BoAcTBa M3 Mar-
HeanTa U K «MOKPOMY» Crnocoby nNpou3BOACTBA OKCMOA MarHus u3 xnopuga marHus (6u-
wocwuTa), KoTopble peann3oBaHbl B NpOMbILeHHOM Maclitabe B Poccuinckon depepaunm
Ha 2 n 6onee npeanpusaTuax (yctaHoBkax). «Cyxon» cnoco® npom3BoacTBa OKCuaa MarHus
n3 6pycuta B Hactosiwem cnpaBodHuke HOT He paccmatpmBaeTcs B BUAY OTCYTCTBUS MpPoO-
MbILLSIEHHOrO NPON3BOACTBA MarHe3nmn ¢ NCNofb30BaHMEM 3TOrMO CbIPLEBOrO Matepuana.

B HacToswee Bpemsi Poccunckaa degepauuns obnagaet noutn 35 % MMpoBbIX 3ana-
COB OKCMaa MarHWs B BUAE MarHeauTa, 4To cocTtansieT 6onee 650 MnH 1. [1pn 3TOM OCHOB-
Hble 3anacbl MarHe3uTa cocpeaoToyeHbl B YenabuHckon obnactn, KpacHosipckom kpae, Up-
KyTckon obnactun n EBperickon aBTOHOMHOM obnactu. CbipbeBble MaTepuarnbl ONA «CyXOro»
cnocoba npou3BoAcTBa MarHesmm obbiBaloT B OTKPbITbIX Kapbepax Unn B NOA3EMHbIX LUaX-
Tax. [pn pobblye NnpomcxoguT n3menb4YeHne KyCcKoB MarHesmTta u nx nepsuyHas obpaboTka.
[na nogrotoBkM mMarHeauTa MCMNOMb3YKT CTaHgapTHoe obopyaoBaHve Ans apobneHus, ms-
MenbYyeHnst U ppakuMoHNpoBaHUs. B 3aBUCMMOCTM OT MpMpoabl MUHepana — TBepAoCTH,
pasMmepa €ero KyCKOB — WCMONb3yHT pasnuyHble Buabl 060pyaoBaHUA ANS MEPBUYHOIO U
BTOPMYHOIO n3menbdeHus. [na nogroToBkM MarHe3nTa MHorga MCnonb3yT TSHKEnbIN Wnam.
[na yoaneHus npumecen CblpbeBble MaTtepuarbl 4YacTo NpomMbiBaloT. Kpome TOro, npu no-
MOLLM MarHMTHOrO cenapaTtopa OCYLIECTBASAOT HEMPEpPbIBHYIO MarHUTHYK cenapauuio, To

€CTb OYUCTKY OT NMpUMecen coeauHeHun xenesa. MarHesuT (ropHasi nopoga) COCTOUT U3
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Kpuctannumyeckoro muHepana — marHeamta (MgCOs), B COCTaB KOTOpPOro BXOAWUT
47,81 mac. % MgO n 52,19 mac. % COq. LiBeT marHeaunta — 6enbii C cepoBaTbIM WUN Xen-
TOBaTbIM OTTEHKOM, MHOrAa CHEXHO-6enbi, Bneck — CTEeKNsiHHbINA, TBEPAOCTb MO LiKane
Mooca — 4,5-5; nnotHocTb — 2,9-3,1 r/cm3,

B npoMbILLNEHHOCTM No4 MarHE3MTOM MOHMMAaeETCs Takke KapboHaTHasi ropHasi nopo-
Aa KpUCTannn4yeckoro unm amopgHOro CTPOEHMUs, COCTOsSWAs B OCHOBHOM W3 MWHepana
MarHesmTta C NPUMECHLIO rmgpomMarHesuTa, 4oNIOMUTa, KanbunuTa, Tanbka, Xnoputa, rMUHNUCTO-
ro u yrinmcToro BewecTaa.

O6bwmin obbem 3anacoB MarHeaMTa B  MECTOPOXOEHUSAX, NpUHaanexawmx
OO0 «[I'pynna ,MarHe3unT"», oueHmBaeTcqa B 188 MnH T, 4TO cocTaBnseT okoro 18,6 % Bcex
BHYTPEHHMX 3anacoB MarHe3uTa, u3 Hux Ha YensabuHckoe (CaTKMHCKOE) MeCTopOXAeHue
npuxogntcsa 1524 mnH T, Ha KpacHosipckoe (HwkHeaHrapckoe) MecTopoXxaeHue —
19,8 MnH T, Ha apyrue mectopoxaeHus rpynnel (Cnoeakus, Kutan) — 15,7 MnH T MmarHesura.
Mo cpegHen maccoBoun fone AuMoKcuaa KPeMHUS Cbipbe PasfnnyHbIX MECTOPOXAEHUN Xapak-
Tepu3yeTcsa crnegylwumMM CBOMCTBaMMU: MaccoBasi OONS OUOKCUMOA KPEMHUSA B MarHesute
CaTkmHckoro mectopoxaeHusi coctasngaeT 0,98 %; B marHeante KpacHOSpCKOro MeCcTopoX-
aeHna — 0,54 %; B marHesuTe apyrux mectopoxgeHumn — ot 0,55 % (Kutan) go 0,60 %
(CnoBakus).

TUNUYHBIN XMMUYECKU COCTaB MarHeauTa OBYX OCHOBHbIX MecTopoxaeHun Poccum-

ckon depepauunm npeacrtasneH B Tabnuue 12.

Tabnuua 12 — Xumuyeckuin coctaB MarHeanta mectopoxaeHun Poccunckon eagepaunn

HaunmeHoBaHue CTteneHb KomMnoHeHT 1 ero maccoBast gona B marHe3ute, %
MeCTOpOXOeHUs YUCTOTHI MgO SiO, (or-10) Fe,0s
YenabuHckoe
44-47 0,6-2,5 0,8-7,0 0,8-1,0
(CaTkunHckoe)
KpacHosapckoe Bbicokas 47-48 0,25-0,35 | 0,47-0,55 | 0,10-0,15
(HwxHeaHrapckoe) CpenHsis 46-47 0,35-0,75 | 0,55-0,70 | 0,10-0,15

Mo gaHHbIM 3a 2015 roa, marHe3nT YensabuHCKOro mectopoXxaeHnsa AobbiBaeTcs Noa-
3€MHbIM (LWAxTHbIM) U OTKPbITbIM KapbepHbIM cnocobamn, a marHe3uT KpacHospckoro me-

CTOpOXAEeHNA — TOJIbKO OTKPbITbIM KapbepHbIM cnocobom.
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1.3 OcHOBHBbIe (paKTOpbl, XapaKTepu3yrLine oxpaHy OKpyxatroLien

cpeabl U yCTOVIqMBOG pa3BuTne npon3BoacTea oKCuaa MmarHus

OCHOBHbIMK hakTOpaMu, XapakTepusyloLMMN OXpaHy OKpyXatollen cpedbl Npu npo-
N3BOACTBE OKCMAA MarHNsa «Cyxmm» crnocobom, ABMSTCS:

- yoenbHoe notpebneHne aHepropecypcos, BKNOYasi TONMBO;

- yoenbHble Bblbpockl anokcmaa yrnepoga (COz) n 3arpssHaoWNX BeLWecTB, coaep-
Xalmxcsa B AbIMOBbIX rasax;

- yaenbHble BbIOpOChl (3MUCCUA) OKCnaa MarHnsa n MmarHesmta B atmocdepy;

- KOHTPOJSIb 3arps3HeHUs Bo3ayxa (3anbifeHHOCTb);

- YCOBEPLUEHCTBOBaHNE CTaaun NOArOTOBKN M TPAHCMOPTUPOBAHUS Cbipba U hacOBKM
roToBOro NpoayKTa.

dakTopbl, XapakTepusyLliMe yCTOMYMBOE pasBUTME MPOM3BOACTBA «CYXUM» CMOCO-
OoM, CBA3aHbl C HanMyneM MeCTOPOXOEHWA BbICOKOKAYeCTBEHHOro MarHesuTta Ons coxpa-
HeHus 3anacoB B TeyeHne o6o3pumoro byayuiero. C TOYKM 3peHus reonormm kapboHat mar-
HUA — LUMPOKO pacnpoCTPaHEHHbI MUHeparn, TEM He MEHEE He BCE M3BECTHblE MECTOPOX-
AEHNs MarHesnTa B NOSIHOW Mepe OTBeYaloT credyroLmnM XxapakTepucTmkam n TpeboBaHuaMm:

a) 3anachbl, obecneymBaloLme aKcnyaTauuio nponssoacrtea B TedeHne 50 net mn 6o-

nee;

6) BbICOKasi XMMUYeCKasi YACTOTa NPUPOOHOro Cbipbsi (MarHe3nTa);

B) cneuundunyeckme omsnyeckne n MexaHM4Yeckme XxapakTepUCTUKA Cblipbs;

) Hanu4ne WHQPaCTPYKTYpbl, YA0OHOM M BnaronpuaTHOM ANS TPaHCNOPTUPOBAHUSA
Cblpb4;

[) rapaHTMpoOBaHHas 3aliMTa OKpYXalollen cpefbl, BKNOYasi COXpPaHEHWE CrOXUB-
LLINXCS 3KOJTOrMYECKNX CUCTEM B panoHe A00blYM ChIpbS.

OCHOBHbIMK haKTOpaMK, XapakTepusyloLMMM OXpaHy OKpYXKatoLlen cpedbl Npu npo-
N3BOACTBE OKCMAA MarHns «MOKpbIM» CNOCOOOoOM, SIBNAKOTCS:

- yoenbHoe notpebneHne sHepropecypcoB, BKNOYAsA NPUPOAHLIN ras;

- yaenbHble BbIOPOCHI (AMUCCUS) OKCMAA MarHUs U 3arpAsHALWNX BewecTB, coaep-
Xalluxcsa B AbIMOBbIX rasax;

- rapaHTMpPOBaHHAsA BO3MOXHOCTb U/MNN 3PAEKTUBHOCTL YTUNN3ALUUN UNIN OYUCTKU
BOAHO-CONEBOro pacrteopa, obpasyolleroca Ha cTtagum CUHTE3a M MPOMbIBKM rmapokcuaa
MarHus;

- KOHTPOSIb 3arps3HEeHUs Bo3ayxa (3anblfIeHHOCTD);

- YCOBEpLUEHCTBOBaHNE CTaaMmn hacoBKM FOTOBOIO NPOAYKTa.
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dakTophbl, XapaKkTepuaylLimMe YyCTONYMBOE pa3BUTME NPOM3BOACTBA «MOKPbIM» CMOCO-
6oM, CBSi3aHbl C HaNM4YNEM MECTOPOXOEHMIN BbICOKOKAYECTBEHHOro GullodmTa U coxpaHe-
HMeM 3anacoB B TeueHune o06o3pumoro byayuiero (40-50 neT), a Takke ¢ HanM4ymMem, CTOUMO-
CTblO TPAHCMOPTUPOBAHUSI N CTabUNbHON CE0EeCTONMMOCTbIO BTOPOrO Chipb€BOr0 KOMMOHEHTA

NpPon3BOLCTBa — pacTBopa rmapokcuaa Hatpma (eakoro HaTpa).
1.4 O6wume cBegeHMsA 0 NPOU3BOACTBE rMAPOKCUAA MarHus

1.4.1 Buabl rugpokcuaa MarHus

Mppokeng marHua (Mg(OH)2) aBnsdeTcs pacnpoCTPaHEHHbIM U BaXXHbIM AN npume-
HEeHUs1 CoOeaUHEHMEM MarHusi, KOTOPOE UCMOMb3YIT B KAYEeCTBE aHTUMMPEHA NPU NPOU3BO4-
CTBE TepMOmnnacToB 1 NOMMMEPHbIX KOMMO3ULNIA, B Ka4eCTBe (OIIOKYNAHTA Mpyu O4UCTKE MNpu-
POAHBIX N CTOYHbIX BOA, NPV NPOU3BOACTBE MOMLLIMX, KOCMETUYECKMX CPEeACTB U caxapa, a
Takke B XMMWUYECKOW, NULLEBON, dapMaLeBTUYECKON U APYrnX OTPacsiaX NPOMbILLIIEHHOCTH
([10]). B npupoae rmgpokcuna marHus BcTpevaeTcs B Buae mvHepana 6pycuta. Temnepatypa
nnaenenuss rmgpokcnga marima — 350 °C (¢ pasnoxeHuem), nnotHocTb npu 20 °C —
2,36 r/cm®, pactBopuMocTb B Boge npu 20 °C — 0,0012 r/100 cm®, sHTanbnua obpasosa-
HUA — MuHyc 925 k[bx/monb ([9]).

B HacToswwee Bpemsa B Poccurckon degepaunm B NpOMbILLNEHHOM MacluTabe npoms-
BOOSTCS pasfnUYHble Mapku Unn BUAbl rMapoKcuaa MarHus, oTnn4valromecs npexne Bcero
NPOUCXOXAEHNEM, YOESNIbHOW MOBEPXHOCTbID U AUCMNEPCHOCTLID UMW FPaHyroMeTpPUYECKUM
COCTaBOM, a TakKKe HanMyMem 1 Npupoaon crneumanbHbiX Ao6aBoK, MOANUUMPYOLWNX MO-

BEPXHOCTb YacTUL, rMAPOKCMAa MarHus.
1.4.1.1 NMpupoaHbIN rMAPOKCUA MarHusa (opycuT)

[MpoAayKTbl HA OCHOBE NPUPOLHOro rmapokcuaa marHusa (bpycuta), Kak npaBuno, xa-
pakTepU3ylTCad MacCoBOM [OSfleM OCHOBHOrNo BewlectBa B npegenax 92 % — 95 %.
Mx npon3BOACTBO OCYLECTBNAETCS MNyTEM MOArOTOBKM, pa3Mosia U (pakuMOHUPOBaHUS
NpUpoaHOro MuHepana 6pycuta. ToBapHble NPOAYKTbI HA OCHOBE GpycuTa NPOM3BOLATCA U
NOCTaBMATCA KaK B «4UCTOM», TO €CTb B He0OpaboTaHHOM, M3MENbYEHHOM BUAE, Tak U B
BMAe NOBEPXHOCTHO 0OpaboTaHHbIX creumanbHbIMKU MoagnuumupyowmnmMmm gobaskamm Mapok
Opycuta. Takon cnocob Nnpon3BoaCcTBa MMAPOKCUAA MarHNA Ha3bIBA€TCHA «CyXMM» CNOCOOOM
N XapakTepusyeTcsd TeM, YTO KayeCTBO M XapaKTepUCTMKM TOBAPHOro npoAykra Henocpea-
CTBEHHO 3aBUCAT OT KayecTBa MCXOOHOrO0 MMHEpParbHOro cbipbs — Bpycuta. B HacToswem

cnpaBoyHuke HOT aTOT MeToA AeTanbHO He paccMaTpuBaeTCs BBUMAY OTCYTCTBUS HEOBXO-
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AUMbIX M [OOCTATOuYHbIX CBEAEHMI ONs onMcaHusi MeToda NPOM3BOACTBA (TEXHOMOrnu) u

OLIEHKM YPOBHS €ro BO34eNCTBUA Ha OKPYXKatoLLyto cpeqy.
1.4.1.2 CUHTEeTUYECKUN rMapoKcmna MarHms

CUHTeTHYECKMI TMOPOKCNA, MarH1si B HacTosLee BpeMs npom3BoanTcs B Poccuimnckon
degepaumm «MOKpbIM» CNOCOBOM, 3akmnoyarowemcs BO B3aMMOLENCTBUN BOAHbLIX PacTBO-
poOB Xxfiopvaa MarHus U rmapokcuaa HaTpus ¢ Nocrnenyowmm ocaxaeHueMm, unstpayuen,
NMPOMBbIBKOW, CYLLKON U N3MeNbYeHUEM rMapoKkcnaa MarHus.

[ns nonydYeHnsa pasnuyHbIX MapoK CUHTETUYECKOrO rmapokcnaa marHmsa obpasyrolla-
SICA Ha CTaMW CUHTE3a UMW NMPOMBbIBKM CYCMNEH3Us rMapokcMaa MarHua nopBepraeTcs cre-
umanbHon obpaboTke — aBTOKMNABMPOBAHUIO — C LIENTbI0 JOCTWXKEHUS OnpeaeneHHon auc-
NepcHOCTU N yaernbHOMW NOBEpPXHOCTU uerneBoro npogykra. Kpome Toro, Ha ctagusix CyLUKu
nnm n3mMenb4yeHns MOXeT OCYyLLEeCTBNATLCA NoBEpPXHOCTHasA obpaboTka
(T. e. MOANUUMPOBAHME) CUHTETUYECKOTO MMOPOKCNAA MarHus.

CWHTETMYECKUI TMAPOKCUA MarHUA Mo CPaBHEHMIO C NPUPOAHbIM BpycMTOM MMeeT
crnegyrowme TeXxHM4eckne n NnotTpedbumtenbckme NnpenmyLecTea:

- bonee BbiCOKasg TemnepaTypa Hadana pasnoxeHus — >350°C (y npupoaHOro —
>300 °C);

- OTCYTCTBUE HeXenaTerbHbIX (Tak Ha3blBaeMblX BpeAHbIX) NpuMecen;

- bonee BbicOKasa cTeneHb 6enn3Hbl;

- BO3MOXHOCTb BapbMpOBaHUs yAEeNbHON NOBEPXHOCTU (aKTUBHOCTWN) U OUCNEPCHOCTU

YacTuL B Npouecce CMHTE3a rmapokcuaa MarHms.
1.4.2 NMpuMmeHeHNe rmapoKcnaa MarHms

B HacTosilee Bpems rMapOKCMA MarHus MUCMNonb3ylT B HECKONMbKMX obnacTtax npo-
MbILUSIEHHOCTN, OCHOBHbIE N3 KOTOPbLIX NpuBeaeHbl B Tabnvue 13. Hanbonee BaxHble obna-
CTV NPUMEHEHNS rTMapoKcuaa MarHms — 37O NMPOM3BOLCTBO HEMOPHYMX NPOBOAOB U Kabernen
(aBTOMOBWNBHBLIE N Ge3ranoreHoBble CUNOBbIE kKabenu), KPOBENbHbIX NUCTOB. [pyrune cdepbl
NPUMEHEHNA UMEKT BTOPOCTENEHHOE 3HaYeHne (3MNeKTPOTEXHUKA M 3MEeKTPOHMKa (kopnyca,
coeAVHUTENbHbIE 3NEeMeHTbI), KabenbHble KaHarnbl, npodunun, Tpybbl, TPAHCNOPTHbLIE KOH-
TenHepsbl). B 3aBUCUMOCTU OT NPUMEHEHNSA UCMOMNB3YKTCH Pa3fiMyHble Mapku — HayuHasa oT
AELIEBOro M3MeNbYEeHHOro0 NPUPOAHOro BpycuTa M 3akaH4YMBasi BbICOKOKAYECTBEHHbIM MO-
BEPXHOCTHO 06paboTaHHbIM rMAPOKCMAOM MarHus.

'mapokecna marHus, npuMeHsieMbld NpyY NPoOU3BOACTBE aBTOMOOUIbHBLIX NPOBOAOB U

kabenen, obblMHO NpeactaBndeT cobor NOBEPXHOCTHO 06pabOoTaHHbLIN MPOAYKT BbICOKOMO
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KayecTBa. OTO XapakTepHO A58 ANOHCKMX Npou3BoanTenen astomobunen, Takux kak Toyota,
ncnonb3yowmx mapkm Kisuma n Magnifin. Hemeukne npounssoanteny aBtomobunen takke
OyayT Mcnonb3oBaTb 3TU COPTa, Kak TONMbKO TpaauuunoHHble MNMBX-komno3uuun ByayT 3ame-
HEHbl KOMMNO3ULMsAMKN C Bonee BbICOKON TEPMOCTabUbHOCTbLI. PpaHLy3CKne aBTOMOOUIb-
Hble npoussoanTenu PSA n Renault yxe nCnonb3yroT KOMNo3numm kabenem n npoBoaoB, Oc-
HOBaHHbIE Ha rMAPOKCHAE MarHus, ogHako oHM Bornee HM3KOro KayecTBa M OCHOBaHbI Ha ge-
LUEBOM M3MeNbYEeHHOM BpycuTe, NOKPLITOM CTeapaTtaMu, KOTOPbIN NPOU3BOAMTCS B UTanun
kKomnaHmen Nuova Sima n npumeHsieTca B kabenbHON NpoaykumMm komnaHnen Prysmian (pa-

Hee — Pirelli).

Tabnuua 13 — OcHOBHble 0651aCTV NPUMEHEHNS TMAPOKCUAa MarHns

Ob6nacTb NpMMeEHEHUS JeTtanu (onvcaHue) npUMeHeHUs

[Mpon3BoacTBO OrHECTONKUX nonn- | icnonb3oBaHWe B Ka4eCcTBE HAMNONHUTENS U aHTUNN-
MepHbIX kKomnosuumin, JIKM 1 nna- | peHa gns nonumepHblx matepuanos, JIKM, nnacTtuka-

CTUKOB TOB

MnuweBas NpoOMBbILLNIEHHOCTb Vicnonb3oBaHue B kKavyecTBe nuLleBon gobasku E528;
aMynbraTopa, perynsatopa KMCMoTHOCTH; Npu Npouns-

BOACTBE Caxapa

|_|pOl/I3BOLI,CTBO XUMNYECKNX peak- Mcnonb3oBaHue ans npon3BoactBa YNCTbIX N BbICOKO-
TUBOB, XMMNU4YeCKaA NpoOMbILLIIEH- YUCTbIX XUMNYECKNX BELLECTB, p€aKTBOB, OKCHAA

HOCTb MarHma

MeauuuHa, KocmeTnyeckas, dap- Mcnonb3oBaHue B Ka4eCTBE KOMIMOHEHTA fIeKapCTBEH-

MaueBTU4eCKaa NPpoOMbILLITIEHHOCTb | HbIX U KOCMEeTUYECKMUX CpeacTB, aHTaunaHoe cpeancTtBo

NHble cdepbl npuMeHeHna (oxpaHa | icnonb3oBaHne B kKavyecTBe (ProkynsHTa Asisi O4UCTKU

OKpy>KatoLLen cpeapl) NMPUPOAHbIX U CTOYHbIX BOJ

BesranoreHoBble cunoBblie kabenn npuMeHsTca B cneundunyveckux cdepax, Takmx
Kak aTOMHbI€ 3NeKTPOCTaHLUUN, BOEHHO-MOPCKOW (hnoT, ueHTpbl 06paboTkm AaHHbIX, @ Takke
BCe B 6onblien creneHn B obLecTBEHHbIX 30aHnax. OgHaKO OCHOBHbIE NUCMOSb3yeMbl€ KOM-
No3nLMmM — 3TO KOMMO3ULMK, OCHOBAHHbIE Ha CLUMTOM MONMATUNEHE/rTMAPOKCUAE antoMUHKS,
a He Ha nonunponuneHe/rmgpokcnae MmarHma. cnonb3oBaHne rmgpokcmaa MarHusi Bce ewe
A0CTaTO4YHO HU3KOE MO CPaBHEHUIO C NPUMEHEHNEM TpurngpaTa antoMUHUS.

[na cunosbix kabenen, ucnonb3yemblx B EBpone, koTopble 3ameHAT [1BX-kabenn B

CBA3N C HOBbIMU Tpe6OBaHVIFIMVI Nno KUCJTOTHOCTKN, Ka4vYeCTBEHHbIE Tpe6OBaHVI$I MoryT ObITb
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bonee HU3kMMK. bonee felwleBble KOMMNO3ULMN, OCHOBaHHbIE HA MTMAPOOKUCU antOMUHUSA UIN
N3MenbYeHHOM rMapoKCuae MarHusl, Takke MoryT 6biTb MCNOMNBb30BaHbl B ByayLiem.

B TO Bpemsa kak npuMeHeHue OorHe3alMTHbIX NoNMaMmnaoB B 3NEKTPOTEXHUKE U 3ekK-
TpOHMKe OyaeT u ganblle yBenuuuBaTbCca B EBpone npeanonoxuTtenbHo Ha 6 % — 7 % B
rog, pbIHOK UCNOSIb30BaHUA rMOapoKcuaa MarHusa B nonvaMmuae ans anekTPOTEXHUKN U SeK-
TPOHUKN BCE elle OOBOSMbHO Man. 910 obbsAcHaeTca Gonbwnm pasHoobpasnem aHTunupe-
HOBbIX KOMMO3MLMIA, OCHOBaHHbIX Ha ranoreHoBbiX (BpOMMPOBAHHLIX, XNOPUPOBAHHLIX) W
BesranoreHoBbIX (POCHOPHbLIX, a30TUCTbIX, HEOPraHN4YEeCKMX) KoOMNayHaax, KoTopble 4acTo
TpebytoT 6onee nerkon o6paboTKn, MEHbLLEN 3arpy3kn 1M 4acTo ABNsATCA bonee gellesbl-
MMU.

MpumeHeHne B Poccuiickon ®epepauumn rmapokcuga MarHua B KadecTBe TepMocTa-
BunusaTtopa U aHTUNMPEeHa pPasnuyHbIX NIIACTUKOB U KPAcoK HeJOCTaTOYHO Pa3BUTO, YTO Obl-
NO CBA3aHO C OTCYTCTBMEM OTEYECTBEHHOrO MPOM3BOAUTENA AaHHOro mMartepuana. bonb-
LUMHCTBO NoTpebutenen ucnonb3yloT TpaguUUOHHbIE aHTUMNUPeEHbl (Bpomcoaepxaline, op-
raHn4yeckme, rmapokeng antoMmHnsa n np.). NotpebneHme nMnopTHOro aHtTunupeHa (rmapokK-
cvga MarHusl) CBA3aHO C nNpuobpeTeHnemM OTeYeCTBEHHbIMU NPeanpUsaTUAMU 3apyBexkHbIX
TEXHOMOrMM NPoOu3BOACTBA, KOTOpble TPebyloT NPpUMEHEeHUA aHTUNUpeHa TOMbKo onpeae-
NEHHOWN MapKMu.

B noTeHumanbHbIX chepax NpUMEHEHUs rMapokcuaa MarHua B KadvecTtBe apdekTmB-
HOro 3amMeHuTens TpurngpaTta anoMUHUA B HacTosdlee BpeMs Hauvbornee nepcnekTUBHOW
AaBnseTca cgepa NpousBoAcTBa KabemnbHbIX MMAaCTUKAaTOB Ha OCHOBE MOMMBUHUMXIOpUAa
(MBX). Mo ntoram 2015 ropa o6bem pbiHka kabenbHbIX NnacTukatoB B Poccuiickon depe-
pauun coctaBun okono 260 TbIC. T, U3 HUX 6onee 55 ThiCc. T NpUXoaMTCs Ha kabenbHble chne-
LuManbHble nnactukaTtbl. PocT noTpebnenus kabenbHbIX cneumanbHbiX nnactnkatos B 2003—
2015 ropax coctasun 135 %.

OTOT pocT Obln AOCTUrHYT B OCHOBHOM ycunuamu Bcepoccuickoro HayyHo-
nccnepoBaTenbCKOro MHCTUTYTa KabenbHOM NPOMbBILNIEHHOCTU MO NPUMEHEHNIO HEropoYen
KabenbHOM NpoAyKLMM BMECTO OBbIYHbLIX «roploumnx» Kabenen, kak Ha cneumnarnbHbiX 06bek-
Tax, Hanpumep Ha aTOMHbIX CTaHUMUSAX, B METPOMNONUTEHe, LaxTax, Tak U B Npo4Ynx OTBeT-
CTBEHHbIX NMPOMbILLMEHHbIX OO beKkTax.

B panbHenwem yBenuyeHme notpebnenna rmgpokcmaa MarHust B kKabernbHbIX nnactu-
KaTax BygeT CBA3aHO C yecTodeHneM TpeboBaHuin NO noxapHown 6e30MacHOCTN B COOTBET-
cTBuM C [12] ana kabenbHOM U MHOW NPOAYKUUKN, NPUMEHSAEMON B OBLLECTBEHHbIX, OPUCHbIX

N XKNUNbIX 30aHUAX, a TaKKe B AeTCKUX cagax 1 LLKOoNax.
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[MporHo3upyembli TeMn pocTa NOTeHUManbHOro noTpebneHnsa ruapokcmaa MarHus co-
ctaBnseT B cpegHem 10 % B rof.

Mpon3BOACTBO BbICOKOKAYECTBEHHOIO rmapokcmaa anoMmHus B Poccurckon denepa-
UMM B HacTosilee BpeMs OTCyTCTByeT. B CBA3M C 3TMM BbICOKOKA4YeCTBEHHbIA TpurugpaT
anomMuHus uvnopTtupyetca B Poccunckyto degepaumio B OCHOBHOM M3 ['epmaHumn (npowms-
BOACTBO KOMnaHun Martinswerk GmbH).

Mmpapokecng MarHmst NO3MUMOHUPYETCHA KaK BbICOKOKAYECTBEHHbIN 3aMeHUTENb TPUrna-
paTta aniomMuvHua (rMgpokcuga antoMUHUS), Npu 9TOM MPUMEHEHWE rMapokcuaa MarHus no
CpaBHEHWIO C rTMAPOKCUAOM antoMUHUA UMeEeT psaa NPeNMYLLIECTB:

- NpoUEeCcC PasnNoOXeHUs dHAOTEPMUYECKNA, COMPOBOXOAAETCA NOrnoLweHnemM Tenna —
Ao 1373 k[x/r, 4TO Heckonbko Bbiwe (Ha 17 %), yem y rmgpokcuaa antoMUHUSA, COOTBET-
CTBEHHO, YMeHbLLUaeTCcH Tennosasa gerpagauus nriacrmMacc,

- TemnepaTypHasa OecTpyKkuusa (pasnoXeHuwe) rmapokcuaa MarHua npovucxoguT B UH-
TepBane 330 °C — 450 °C ¢ BblgeneHnem kpucrannmsauynoHHou snarn (go 31 mac. %), y
rmapokcuaa antoMuHng TemnepaTtypHas gectpykumna npovexogut go 220 °C;

- 6enbin UBET, NnNacTMH4yaTas opma 4acTul, Hu3kas abpasmBHOCTb, perynupyemas

AONCNEPCHOCTb — 3TU NOKa3aTesin 3Ha4YUTESIbHO Jy4dlle, 4eM y rmapokcunaa antoMnHu1A.
1.5 MNMpousBoacTBo ruapokcnaa marimsa B Poccunckon degepaumnm

B HacTosiwee Bpemsa B Poccuiickon degepauun B NpOMbILNIEHHOM MacluTabe ocy-

LLIeCTBNSIETCA NPOU3BOACTBO rMOpOKCMaa MarHnsa «CyXum» 1 «MOKPbIM» criocobamu.
1.5.1 NMpounsBoacTBO rMAPOKCUAA MarHus «CyxXmm» cnocooom

3A0 «TEOKOM» (Kanyxckas 06n.) nponsBoguT NPUPOAHbIA TMOPOKCUA, MarHUA «cy-
XMM>» Cnocobom Anst MPMMEHEHUS B KAQ4YeCTBE HanonHuTena — aHtunupeHa B JIKM, pesuHax,
Tepmonnactax (MBX, MA, MJ), a Takke kak gobaBku nNpu NPoOM3BOACTBE yA0OBpPEeHU 1 Kop-
MOB. Bbinyckaembl rugpokcng, MarHma MMeeT cogepXXaHue OCHOBHOroO BellecTBa B npene-
nax 92 % — 95 % 1 nponsBoauUTCA NyTEM NOArOTOBKU, U3MENbYEHNA U PPaKLMOHNPOBAHNSA
npupogHoro MuHepana 6pycuta. 'vgpokema mardmsa (6pycuT) NocTaBnseTcs Kak B YMCTOM
BMAe, Tak M NOBEPXHOCTHO 06pabOoTaHHbI XUPHBIMU OPraHNYeCcKUM KucnoTamm uUnm cuna-
Hamu. Npon3BoacTBo HavaTo B cepeanHe 2004 roga, o6bem NpomM3BoACTBa BCEX aHTUNMpPe-
HOBbIX Mapok 6pycuta FOM coctaBnsieT opmeHTupoBo4Ho 400 T/rog.

KayecTBO rmgpokcmaa marHusi, BblOENSiEMOro rmapoxvMMmmyeckummn metogamm obpa-

00Tk N oboralleHus MUHEPAJiIbHOIoO CblpbA, 0ObI4YHO 3HAYNTENBHO BhbilLE COOTBETCTBYHOLLNX
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nokasarernen npoaykra, Mnorly4aeMoro HemnocpencTBEHHO W3 NPUPOOHLIX MUHepanos. 3TO
00yCnoBnNeHoO TeM, YTO MMAPOXUMMYECKME NPOLIECCHI OCAXOEHNA TMAPOKCUAA MarHUsa BKIHO-
YalT TEXHOSIOrMYeckne CTagum OYUCTKM PacTBOPOB M CYCMEH3UW, B TO BPeMS Kak Bce Mnpu-
MEeCU N3 UCXOAHOr0 MUHeparnbHOro cbipbs (bpycuTta) npu ero nepepaboTtke (NoaroToBke, no-
Mone, pakLMOHMPOBaHNN, NMOBEPXHOCTHON 06paboTKe) NpakTUYeckn NOMHOCTLIO NepexoaaT
B MPOAYKT.

B 10 e Bpemsa npu camom TwaTenbHOM OTOOpEe, KOHTPOSIe U MOArOTOBKE CbIPbsi CO-
AepXXaHne OCHOBHbIX MpUMecen, NMOMHOCTLI0 NepexoasLwmnx B NPOAYKT, AaXe B KavyeCTBeH-
HOM MUHepare nepBoro copta Ha NOPSAOK NPeBbILWAEeT aHanorMyHble nokasatenu Ans CUH-
TETMYECKOro rmapokcnaa MarHus, Nofly4aemoro «MOKpbIM» Cnocobom.

CWHTETMYECKUI TMOPOKCUA, MarHus, noflydaemblit «MOKpPbIM» CNocoboM, Mo cpaBHe-
HWIO C NPUPOOHBLIM BPYCUTOM UMEET crneayloLlime npenMyLLecTsa:

- bonee BbiCOKasg TemnepaTypa Hadana pasnoxeHus — >350°C (y npupoaHOro —
>300 °C);

- OTCYTCTBUE HeXenaTerbHbIX (Tak Ha3blBaeMblX BpeAHbIX) NpuMecen;

- 6bonee BbicOKas cTeneHb 6enn3aHbl.

000 «Bsasbma-bpycut» (CmoneHckasi 06n.) (OO0 «Pycckoe ropHo-xmmuyeckoe o06-
LLIeCTBO») NPOU3BOANT rMApoKkcna marims (bpycuT) B OCHOBHOM A5t MPUMEHEHMS B KayecTBe
yaobpeHna n gobaBkm B KOpMa XXMBOTHbIM, @ Takke ANs OYMCTKM NPUPOAHOW BOAbI, HEMTpa-
nM3aumm M OYUCTKM CTOYHbIX BoA. KOMnaHWs Takke akTMBHO pasBuBaeT HanpasfeHue Uc-
nonb3oBaHUsA BpycuTa B Ka4ecTBe aHTUNMpeHa U HanonHutens B nnactuku, JIKM n pesnHo-
TEXHUYECKUX n3gennin. Beinyckaembli NPUPOLHbIA MMOPOKCUA MarHUs XapaktepusyeTtcsa co-
AepXaHuem OCHOBHOro BellecTBa B npegenax 92 % — 95 % v npomsBoguUTCAa NyTeEM CyXoro
namenbdeHns 6pycuta. OCHOBHbIM UCTOYHUKOM MCXOAHOr0 MUHEPArbHOro Chipbs SBNSETCA
Kynbaypckoe mectopoxaeHue bpycuTa, Haxoasweecs B ynpasrneHuM KOMnaHum.

MprpoAHbIA rMOpPOKCKL MarHus NpOM3BOAMTCS M MOCTaBNAETCA Kak B YACTOM Buae,
Tak MU NOBEPXHOCTHO 06pabOTaHHbLIN XUPHBIMU OpraHMYeckum Kucriotamu. [pon3BoacTBO
NPUPOAHOro rMapoKcuaa MarHusi B Ka4ecTBe aHTUNupeHa Ha4vato B koHue 2007 roga; oobem
NPOM3BOACTBA r'MAPOKCUMAA MarHug, peannsyemMoro B KayecTBe aHTUnupeHa (HanonHuTens),

coctaBnsaeT okorno 1000 1/roA.
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1.5.2 NMpon3BoacTBO rMAPOKCUAA MarHns KMOKpbIM» CNOCOGOM
OAO «MunxannoBckuin 3aBog XMMUYECKNX peaktnsos» (p. n. MannHosoe, Muxannos-

CKU panoH, ANTanckni Kpan) Npon3sBoauT crieayrolime CoeanHEeHN MarHnsa «MOKpPbIM» CMo-

cobom::

MarHmn okncb ocaxkgeHHas no TY 6-09-3023—79;

MarHUn yrrnekncnblii OCHOBHON Mapok «Y», «4OA» no FOCT 6419;

MarHuin kapboHaTt ocHoBHoM Mapku «PKx» no PCI1 42-0474-3989-03;

oKcua MarHus gnsa npemukcos rno TY 2123-012-05761270—2002, B TOM 4ucne Bbl-
COKOKaQYeCTBEHHbIN CUHTETUYECKMMA TMOapoKeua MarHua mapok «Y» u «4OA» no
TY 6-09-3759—86 (MarH1un ruapOOKNCH).

Cblpbem ans NnponsBoacTBa MarHMEBbIX COEQUHEHUI, NPOU3BOAMMbIX NPeanpuaTueM,
SABMSETCA CyCNeH3na rmapokeuaa marHnd. ToBapHbIN rMAPOKCUA MarHna kateropum «4Y» unm
«4OA» npon3BogAaT nyTeM AOMNOSTHUTENBbHOW OYUCTKM U MPOMbIBKM CYCMEH3UU rmapokcuaa
MarHua ¢ nocriegyowien dunbTpaunen u cywkon. B kadecTBe cbipbs AnA NpoM3BOACTBA
rMmapoKcuaa MarHus «MOKpPbIM» CMOcOB0OM UCNONb3yeTcs NPUPOOHbIA MUHepan KapHanuT
(MgCl2:KCI-6H0).

Mpon3BoaCTBEHHBIE MOLLHOCTM NPeanpuUaTUs Mo CyCrneH3un rmapokcuaa MarHus co-
ctaBnaT 150 T/mec, nnm okoso 1800 T1/rog.

OcCHOBHbIM Npou3BoaUTENEM BbICOKOKAYEeCTBEHHOrO rugpokcmaa marHus B Poccui-
ckon degepaumm no coctosHuo Ha 1 anpensa 2016 r. aensetcsa 3AO «HukoMar». MNpoekTHas

MOLLIHOCTb NPOK3BOACTBA cocTaBndeT 25 TbiC. T/roa.

1.6 OcHOBHbIe (haKkTopbl, XapaKTepu3yroLlue oxpaHy oKpyxatroLuemn

cpeabl n yCTOﬁHMBoe pa3BuTUe npon3BoacTea ruapokcunga marHums

1.6.1 OcHoOBHbIe (haKTOpbI, XapaKkTepusyrLlume oxXpaHy OKpyXxawlLuen cpeabl npu

Npou3BoACTBe rMAPOKCMAA MarHUsi «CyXMM» CnocoGom

OCHOBHbIMUK (baKTOpaMu, xapakTepusyoLMMMU OXpaHy OKpYXXatoLlen cpeabl npu npo-
N3BOACTBE rMApOKCMaa MarHus nu3 NnpupogHoro MmHeparna épycurta («cyxom» cnocob npoms-
BOACTBA), ABMAKOTCA:

- yoenbHoe notpebneHne aHepropecypcos;

- yOoernbHble BbIOPOCH! 3arpA3HAOLWMX BELEeCTB, 06pasyroLwmnxcs npyu Nnpon3BoACTBE;

- KOHTPOSIb 3arps3HEeHUs Bo3ayxa (3anblfIeHHOCTD);

- YCOBEPLUEHCTBOBaHWE CTaanii MOArOTOBKN Cbipbst M haCOBKM FOTOBOrO NPOAYyKTa.
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dakTopbl, XapaKkTepusyoLime yCTOMYNBOE pas3BMTME NPOU3BOACTBA MO «CYXOMY» Me-
TOAY, CBA3aHbl C HANMMYMEM MECTOPOXAEHMI BbICOKOKAYECTBEHHOrO Bpycuta Ans coxpaHe-
HMA 3anacoB B 0603pumom byayuiem. C TOUKM 3peHnst reonornmn 6pycnut — MmuHepan, uMeto-
LM OrpaHMYEeHHOe pacnpocTpaHeHne B npupoge. B cBasm ¢ aTum BecbMa npobnemaTtnyHo
HaNTN MECTOPOXAEHUS, B NOSIHOM Mepe OTBevalLlmne cneayowmmMm XxapakTepuctmkam u Tpe-
6oBaHMAM:

a) 3anacbl, obecneynBaloLLMe IKChnyaTauuio npomssoacTea B TedeHne 30 net u 6Go-

nee;

6) BbICOKasi XMMUYecKasi YACTOTa CbIPbS;

B) cneyunduyeckme ousnyeckne n MexaHn4eckme XxapakTepucTuKn Cblipbs;

r) HanMyYne WHMPaCTPyKTypbl, yOoObHON 1 GnaronpuaTHOM AN TPaAHCNOPTUPOBAHMS
CbIpbS;

[) rapaHTMpOBaHHasa 3almuTa OKpYXalollen cpenbl, BKM4Yas COXpPaHEHWE CrOoXMWB-

LLINXCA 3KONOrm4eCKkmnx CUCTeM B pa|7|0He [o0bIun CblpbA.

1.6.2 OcHOBHbIe (haKTOpbI, XapaKTepu3yloLmMe oXpaHy OKpyxaloLlien cpeabl Npu

Npou3BOACTBE NMMAPOKCMAA MarHUA «MOKpPbIM» CIOCOGOM

OCHOBHbIMUK (baKTOpaMK, XapakTepU3yoLLMMM OXpaHy OKpYXKatoLlen cpeabl npu npo-
N3BOACTBE NMApPOKCHaA MarHMs «MOKpPbIM>» CNOCOOOM, SABMSKOTCS:

- yoenbHoe notpebneHune aHepropecypcoB, BKNOYAsA NPUPOAHLIN ras;

- yaenbHble BbIOPOCHI 3arpsA3HAOLLMX BELLECTB, COAEPXKaLLMXCa B AbIMOBbIX ra3ax;

- HanMune 1 3PEPEKTUBHOCTL YTUNM3aAUMN (MCNOMb30BaHUSA) UM OYUCTKM BOOHO-
COJIeBOro pacTesopa CTaguu CMHTEe3a 1 NPOMbIBKM rMApPOKCUaa MaHU4;

- KOHTPOJSIb 3arpsi3HeHUs Bo3ayxa (3anbifIeHHOCTb);

- YCOBepLUEHCTBOBaHWe cTaammn haCcoBKM rOTOBOro NpoAayKTa.

OCHOBHbIMUK (haKTOpamMu, XapakKTepusyrLMMNn YCTOMYMBOE pas3BUTUE MPOM3BOACTBA
rmapokcuaa MarHms «MOKpbIM» CnocoboMm, ABNSOTCA:

- HanNnuMe N GnM30CTb PaCMNONOXEHUA MECTOPOXOEHUN BbICOKOKAYECTBEHHOrO 6u-
wodmTa C Lenbio coxpaHeHus 3anacoB B TedeHne 40-50 net n obecnevyeHns npon3BoacTea
CblpbeM;

- HanNnuMe, CTOMMOCTb TPAHCMOPTMPOBKK, CE6ECTOMMOCTb U Ka4eCTBO BTOPOro Cbipbe-

BOro KOMNOHeHTa — r’mapoKcnaa HaTpuA.
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1.7 O6Gwune cBeaeHUs1 0 NPoU3BOACTBE Xfopuaa MarHms

1.7.1 Bunabl xnopuaa marHus

Xnopug marHusa (xnopucTbin marHun, uwodut, MgClz2) aBnseTca AocTaTovHO pac-
NPOCTPAHEHHBIM N BaXXHbIM 41151 NPOMbILLMIEHHOrO NMPUMEHEHUS COeANHEHNEM MarHusi, KOTo-
poe UCnonb3ylT Npu NPOU3BOACTBE METANNMYECKOro MarHusi, NPou3BOACTBE MarHesuarb-
HbIX BSKYLLUMX, MPOTUBOrONoNeaHbIX MaTtepuanos, B CTPOUTENBHOW, XMMUYECKON, NULLEBON,
dapmaueBTuyeckon, HedpTe- U rasogobbiBaoen M OpYyrMx OTpacnsx NPOMbILLNIEHHOCTU.
BesBoaHbIN xnopug marHus npeactaBnset cobon becuBeTHble KpucTannbl. Temnepartypa
nnaenexHns 6e3BogHoro xnopuga MarHma — 713 °C, Temnepartypa kunenuma — 1412 °C,
nnoTHocTb npu 20 °C — 2,316 r/cm3, pactBopmMocTb B Boae npu 20 °C — 35,3 mac. % ([9]).
Bes3BoaHbIN XNopmAa MarHMa BeCbMa rMrpockonuyeH u nerko obpasyeTt kpuctannorngpaTtbl C
1, 2, 4, 6, 8 n 12 monekynamu BoAbl. B uHTepsane temnepatyp ot muHyc 3,4 go 116,7 °C
YCTOMYMB LIECTMBOAHBIA KpucTannorngpat xnopuaa marimsa — MgClz-6H20, n3BecTHbI
Takke nog TpuBMarnbHbIM Ha3BaHMEM «OnLWIOGUT» (rekcarngpaT xnopuaa marHus).

B Poccuickon denepaumm B HacToslee BpeMs NPOU3BOAUTCA Xropua MarHus OByx
OCHOBHbIX BMOOB, OTIMYAKOLLMXCA arperaTtHbiM COCTOAHMEM M MaAcCOBOW Jonen xropuaa
MarHus:

- pacTBop xnopuaa marHusa (buwoduta) ¢ MaccoBon Ao0Nen xropuaa marHus B npe-
aenax 30 % — 34,5 %, kak npaBuno, npeacTaBnaowmi cobon nNpoaykT NoA3EMHOrO Bbille-
naymBaHus buwoduTa;

- TBEPObIN (YewynpoBaHHbLIN UMW TPaHYNMPOBAHHbLIN) XNOpWUL MarHus rekcarmapat
(nanee — TBepAbIN XNopua MarHug), NpeacTaBnsaloWmMn cobon LEeCcTUBOOHbIN KpUcTanso-
rmgpat xnopuga marHna — MgClz- 6H20.

lMony4eHne pacTBopa xnopuaa marHus (buwoduta) ocywecTBnsaeTcs nyTem nog3em-
HOro BbiLenavymBaHuss MMHeparna buwoduta Ha COOTBETCTBYIOLNX MeCTopoxaeHusaX. MNpu
3TOM 0b6pasyeTcsa M OTKa4yMBaETCHA NPU NMOMOLLM CKBaXMH rnybuHon go 1,5 KM BOAHbIN pac-
TBOp XJfiopuaa mMarHmsa ¢ MaccoBOW [Onen OCHOBHOro BellectBa He meHee 30 %, Kak npaBu-
no, ¢ maccoson gonen MgClz B npegenax 30,0 % — 34,0 %. lNonyyarowminca BogHbIN pac-
TBOP Xnopuaa mMarHusi xapaktepusyeTcs NNoTHOCTbI0 B npeaenax 1,28-1,34 r/cm® npu 20 °C
N npeacraBnsaeT cobonm OTHOCUTESbHO BA3KYHO MPO3payvHyo XUOKOCTb OT Crierka ceporo nnm
OecuBeTHOro 4o XenToBaToro ugeTa.

[MockonbKy MonyyeHMe BOAHOrO pacTBopa Xfopuaa MarHUg MeToaoM MNo43€eMHOro
BblLLENaynBaHnst He CBSA3aHO C NPUMEHEHNEM Crneumurnyeckoro TeXHONOrMYeckoro obopy-
AOBaHMA U npeacTtaBnseT cobon MpocTtoe pacTBOpeHue MuHepana buwoduta Boaon u
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TpaHcnopTupoBaHue (0TKayky) obpasoBaBLUEroCHA pacTBopa Ha MOBEPXHOCTb (T. €. eanHbI
TEXHOMOrMYECKUN LMKN J0ObIYM MUHEPAribHOrO Cbipbsl), TO 3TN TEXHONOIMMYECKME onepauun
He nognagatoT nog obnactb NpMMeEHeHUst HacToswero cnpasovHuka HOT. B cBsA3n ¢ aTum B
HacToswem crnpaBoyHuke HOT npouecc nony4veHus, To ecTb J0OObIMK, pacTBopa buwoduTa
He paccmaTpmuBaeTcs B kadyectBe obbekta HOT u, COOTBETCTBEHHO, HE paccMaTpuBaloTCA
npouecchbl noslyyeHus (MponsBoACTBO) BOAHbLIX pacTBOPOB Xropuaa MarHna pasnuyHom KOH-
LUeHTpaumn.

TBepAabl Xnopua MarHus, UCNonb3yeMbld B PasfnyHbIX OTPaCIISaX NPOMbILLSIEHHOCTH,
NPOM3BOAAT NYTEM ynapuMBaHUS BOOHOrO pacTBopa xnopuga MarHusi ¢ nonyvyeHMeM LecTu-
BOAHOrO Kpuctannormaparta xnopuaga marius (buwocdmra), Mmetowlero TemnepaTypy nnas-
nexHuna (kpuctannusaumm) okoro 116 °C. [Npon3BoACTBO MMEHHO 9TOro BuAa xnopuga mar-
HUA8 — Buwoduta — N a9BnNAeTca npeamMeToM PacCMOTPEHUS HACTOSLEro CrnpaBoYHMKA
HOT. OcHoBHbLIMK TOBapHbLIMKU hopmamMu npoussoanmoro B Poccuinckon deagepaumm xnopum-
Aa MarHna aBnaTCA rpaHysbl U YeLlynku.

B HacTodwee Bpema B Poccunckon depepauum nponsBoguTca Xnopua MarHusa ¢
HanMeHoBaHNEM «BnWoUT (MarHnn XNopucTbIn)» no TY 2152-002-93524115—2010 (c n3-
MeHeHnammn 1-3). TexHnyeckne nokasatenu aToro npoaykra, umetowero kog OKI1 21 5216,

npueeneHsl B Tabnuue 14.

Tabnuua 14 — TexHnyeckme nokasatenu buwoduta no TY 2152-002-93524115—2010

HanmeHoBaHWe nokasartens 3Ha4yeHune

1 BHewHun Bug paHynbl vnn yewynkn ot 6enoro
[0 CBETMNO-Ceporo useTa C OTTEH-

KaMun OT KenToBaToro Ao CBeTI1o-

KOPUYHEBOTO
2 MaccoBas gons noHos mariusa (Mg?*), %, He MeHee 11,8
B nepecyete Ha MgClz-6H20, %, He meHee 97,0
3 MaccoBas Jons XfopucToro KanbLmsa B nepecyeTe

Ha okcmg Kanbuusi (Ca0), %, He Gonee o1
4 MaccoBasi 4ONst MOHOB LLIENOYHbIX METansioB

(Na* + K*), %, He Bonee 08
5 MaccoBasi ons HepacTBOPMMOrO B BOA4E OCTaTKa, 0.2

%, He bonee
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Kpome T0ro, B Poccuiickon ®eaepauum 3A0 «HukoMar» npon3sBoguT nNo TEXHUYECKUM
ycnosuam TY 9199-003-93524115—2011 nuweByto fobasky «xnopug marHus E511» (koa
OKIT 91 9900). Hopmupyemblie nokasaTtenu atou nuweBon [obaBku npuBeaeHbl B Tabnu-
ue 15.

Tabnuua 15 — TexHn4yeckne nokasatenu nueson aodasku no TY 9199-003-93524115—2011

HanmeHoBaHWe nokasartens 3HauveHne

1 BHewHun Bng, paHynbl Mnn 4vewymnkn ot Genoro
[0 CBETNO-Ceporo useTa C OTTEH-
Kamu OT >XenTtoBaToro OO CBeTIIO-

KOPUYHEBOTO

2 MaccoBasi gonst 6-B0gHOr0 XSIOPUCTOro MarHus 99-105
(MgCl2-6H20), %

3 MaccoBasi oons XJIopuUcToro Kanbums B nepecyeTe

0,05
Ha okcua Kanbumsa (CaO), %, He 6onee

4 MaccoBasi Jonsg NOHOB LLESTOYHbIX METaNNoB

0,5
(Na* + K*), %, He Bonee

MNuweson xnopuna MarHnAa OTHOCUTCA K KaTeropum amyrnbratopoB M NpuUMEHAETCA B

NULLLEBOW NPOMBILLITIEHHOCTU B Ka4eCcTBe oTBepauTens.
1.7.2 NMpumeHeHue xnopuaa MarHus

OcHoBHbIMK ObnacTaMmn NpuMeHeHnsa xnopuaa marima B Poccunckon degepaunn B
HacTosiLLlee BpeMsi ABMSAOTCA NMPOM3BOACTBO MPOTUBOrONONEaHbIX peareHToB, HedTe- U ra-
30400bIBaoLWasa oTpacnm NPOMbILLIEHHOCTU, NPOU3BOACTBO CUHTETUYECKNX Kay4YYKOB M TUO-
Kona, obpaboTka NbIIAWMX N CMEP3atoLLMXCA FPY30B.

O6nactn NpUMEHEHNs Xnopuaa MarHus no AaHHbIM MapKETUHIOBbIX UCCNeaoBaHUMN

3a 2012-2015 rogbl npuBeaeHbl B Tabnuue 16.

Tabnuua 16 — O6nactn notpebneHus xnopmaa marHus B Poccuinckon ®epgepaunm B 2012—
2015 rogax

[NoTeHumanbHbIN
O6bem notpebneHus,
O6nactv npumMeHeHns xnopuaa MarHus / o6bem notpebnenus,
T/ron
T/rog,
[MpoTnBorononeaHbin peareHT 5000 40 000
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OkoHyaHue mabnuubi 16

[NoTeHumanbHbIN
O6bem notpebneHus,
O6nacTti NnpMMeHeHNs Xxnopuaa mMmarHns / 00bem notpebnexHus,
T/ron
T/rog,
Mpon3BoacTBO MarHe3nanbHbIX 6ETOHOB,
500 3000
LLEMEHTOB
Mpoun3BoacTBO PUOPONMTOBLIX NAHENEN 0 2000
[Mpon3BoACTBO CTEKNOMArHMeBOro siucTa 500 14 000
CteknomarHueBas 4yepenuua, neHo6eToH
0 1000
(neHomarHesuT) 1 ra3obeToH (ra3omarHesuT)
Mpon3BoaCTBO CUHTETUYECKMX KaydyKOB U
1800 2500
TNokona
O6paboTka ApeBECUHDI 100 200
TekcTunbHasa NPOMBbILLIIEHHOCTb 150 150
OuuncTKa BOabl U CTOMHbIX BOA, 120 720
Hedte- n rasogobuiBatowas otpacnm 11 200 15 000
Mpoun3soacTBO abpa3nBHLIX MaTepuanos 550 1000
MogaeneHue nbinn, 06paboTka NbINAWMX K
9000 13 000
CMep3aloLLmMXCs rpy3oB
[Mony4yeHne marHnncogepxalmx coegnHe-
5 1000 3000
HUN
UToro 27 400-30 000 95 570

1.7.2.1 NMponsBoacTBO MarHe3uarnbHbIX 6€TOHOB

Xnopua MarHusa npuMeHseTcs Ansi Npon3BoACTBa MarHe3narbHbIX LEMEHTOB (LeMEH-
Tbl Copens), MmarHe3nanbHbix 6eToHOB 1 fo6aBok B 6eTOHbI. B AaHHOM chepe npumeHseTcs
B OCHOBHOM TEXHWYECKUW YellympoBaHHbIM xnopug marius (TY 2152-001-53561075—02,
[13]) n pacTBOp GUwodUTa.

B Poccuiickon ®egepaumn xnopug MarHnus NpUMEHsIeTCa B OCHOBHOM A1 U3roToBIie-
HUSA:

- HaANMBHbIX OETOHHbLIX NOJIOB;

- OrHeYynopHbIX 6eTOHOB;

- OFHEeYnopHbIX N NPOTUBOCMEp3atoLmxca 4obaBok K 6eToHaM.
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MarHeananbHble 6eTOHblI 06nafatoT BbICOKOW MPOYHOCTLIO, HE NbiNAT, obnagatoT aH-
TUCTaTUYECKUMM CBOMCTBAMWU, HO OHW HE NOJSTYYUSIM LUMPOKOrO PacnpoCTpaHEHNA B CBA3U C
TEeM, YTO NPV ANINTENbHOM KOHTaKTe C BOL4OM YaCTUYHO pa3pyLuatoTCs.

C TOYKM 3peHns TEXHOMNOMMN UCMNOSNb30BAHUSA NPAKTUYECKU HET pasnuymin No npume-
HEeHW0 TBEpPAOro xnopuaa marHua u pactsopa buwoduTa. MNMpeanpusaTtus, ucnonb3yoLine
pactBop 6uwodunTa B JaHHOM NPOU3BOACTBE, MOryT 6€3 3HaYNTENbHbIX UBMEHEHUI TEXHO-
NOorMM NEPENTN Ha YeLympoBaHHbIA Xnopua MarHuga. B noTpebneHun yewympoBaHHOro xmo-
puga marHus HabniogaeTtcs onpegeneHHas Ce30HHOCTb: B 3MMHUIA nepuod 06beMbl UCNOMb-
30BaHNA Xrnopuaa MarHusi He3HaYMTEerNbHO CHWXAKTCS, Npu 3TOM NPeanpusaTus, UCNonb3y-
owune Xunagkum (pacTteop) U TBepAbln XNopua MarHus, B 3uMHUA Nepuog npeanovmtaroT uc-
nonb3oBaTb pacTBOp GuoduTa, MOCKONbKY A4S MCNOMNb30BaHNA TBEPAOro Xnopuaa MarHus
HeobXxo4MMO ero pacTBoOpeHue B TENSION BOAE.

O6bem noTpebneHnsa 4YelympoBaHHOIO Xropuga MarHua B gaHHown oTpacnun B Poc-
cunckon Pegepauunm 3a 2013 rog coctaBun okono 500 1. JaHHble 3a 2015 rog nokasbiBaloT
He3HauMTenbHbIA POCT NOTpebneHns B gaHHon cgepe (Ha 0,15 %).

Mo aKcnepTHOM OLEHKEe, B 3TOM CermMeHTe NoTeHuuanbHbi 00bem noTpebneHns ve-

LUYMPOBAHHOIO Xnopuaa MarHnsa MoxeT ysBenmuntbes o 3000 T/rog.
1.7.2.2 MponsBoacTBO (hMbpPONUTOBLIX NaHenen

®dunbponntoBble NaHenm — 3TO YHUBEPCAlbHbI MHOrOQYHKLUMOHANbHbBIA CTPOUTENb-
HbI MaTepuan, N3roTOBSIEHHbIN U3 APEBECHON LWEPCTU U MarHe3nanbHoro uemeHTa. [NaHenu
NCNOMb3yIT B KayeCcTBe HECbEMHOW onanybku, 4YTO MO3BOMSET CHU3UTb CcebeCToOMMOCTb
CTPOMTENBbHO-MOHTaXHbIX paboT npakTuyecku B 3 pasa. B kombuHaumm ¢ gpyrumm matepua-
namn ubponnT NPUMEHSIOT NP AKOHOMUYHOM N BbICTPOM METOAE CTPOUTENBCTBA HEOQOPO-
rMx gOMOB (0COBEHHO MANTLI BLICOKOW MAOTHOCTK). OBbIYHO hMbponuT NCnonb3yoT ¢ aepe-
BSAHHbIMUW, METanMM4YeckKuMmn nnn 6eToHHbIMKU KapkacamMu, B KOTOPbIX OH UrpaeT posb BHELL-
HUX CTEH 1 neperopofok. C 0TAEeNKON 13 KPOBESTbHOrO BONOKHA hmnbponnToBblie naHenm Mo-
ryT TaKke OblTb UCMOMb30BaHbl ANSA KpbiwKW. ANbTEPHATUBHO MOMYT MPUMEHSATLCA KPOBESb-
Hble AOCKM 13 Mbponnta BbICOKOW MAOTHOCTH.

Ha pgaHHbIM MOMEHT B Poccumn eMHCTBEHHbLIM NPOU3BOAUTENEM LaHHOro MaTtepuana
asnsetca OAO «Pubponut» (r. Catka) ¢ o6bemom NoTpebneHns XNoOpmUCToro MarHmsi OKOMo
1000 T/roa B BUAE Xnakoro Guwodura.

MoTeHunanbHbIN 00bEM NoTpebneHus xnopunaa marHnsa coctaensiet 2000 T/roa.
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1.7.2.3 NMpou3BoacTBO CTEKNOMarHMeBoOro nucra

CteknomarHuesbin  nuct  (CMJ1,  OONOMWUTO-BOMOKHUCTBIA  JIUCT,  KCUNOMWUTO-
BOJIOKHUCTbIA JIUCT) — 3TO JIMCTOBOW OTAESIOYHbIA MaTepuarn, KOTOpbIN MO3MLMOHUPYETCH
Kak 3aMeHuTernb rmncokapToHa. OCHOBHbIMU COCTaBNSAOWMMN KOMMOHEHTAMM OAHHOMO Ma-
Tepmana sBnsTCA MarHe3varnbHblA LLEMEHT, OMUIKN, CTEKNTOBOSIOKHO U NEPIIUT.

CMI1 aBnsaeTcs OTHOCUTENBHO HOBLIM B MMPOBOM Maclutabe CTpouTenbHbIM MaTepu-
anom, wumMmnopt B Poccuinckyto ®Pepepauuio Havan ocyuwecTtenateca ¢ 2005 roga
B HacTosgwee Bpemsa CMJ1 nponssoantcs B ocHOBHOM B KuTae.

EaovHcTBeHHbIM npounssoantenem CMJT B Poccuinckon ®egepaumm B 2008 rogy 6bino
OO0 «Mpamopuke» (r. EkatepuHbypr), o6bem notpebnenunsa xnopuga marHus — 50 T/rog,.
B 2012 rogy npoussogutenen CMJ1 B Poccuiickon ®epepaumn ctano yxe 7 ¢ o6beMmom no-
TpebneHus xnopmnga marHma okono 500 1/B rog

B 2013-2015 rogax o Hadane npoussoactea CMJ1 B Poccunm 3asasuno 6Gonee
10 komnaHui. lNoTeHumanbHbIn 06beM NOTpebneHus xropvaa MarHus ¢ y4eToM MOSHOro

MMMopTO3aMeLLEeHUsT KUTANCKOro ToBapa cocrtaBnseT He MeHee 14 000 T/roa.

1.7.2.4 NMpoun3BoaCTBO CTEKNO-MarHMeBOMn Yepenunubl, NeHOGeToHa
(neHomarHesuTta) u razobeToHa (rasomarHe3uTta) Ha OCHOBe MarHe3uanbHbIX

BAXYLWUNX

CteknomarHueBasa 4yepenuvua, NeHo- U rasoMarHe3uT SABNAKTCH HOBbIMU CTpPOUTErb-
HbIMM MaTepuanamu. IMnNopT gaHHbIX MaTtepuanoB B Poccuinckyto ®efepauunio HesHauumTe-
NeH, OTeYeCcTBEHHbIX NpoussoanTenen HeT. O Havane Npon3BoACTBa AaHHbLIX MaTepuarnos B
Poccunckon ®enepaummn ¢ 2009 no 2015 rog 3aaBuno 2 KOMNaHU: NOTEHUManNbHbIM 00bEM
notpebnenna xnopmaa marHusa coctasBut He meHee 1000 T/rog Ha nNepBOM 3dTane peanuaa-

UMM NPOEKTOB.
1.7.2.5 NMpoTtuBOrononeagHbIn peareHT

Xnopug marHua npuMeHsieTcs Ans yaaneHus nbga Ha wocce, goporax, TpoTyapax,
B3MNETHbIX NOfiocax B aspornopTax. B kauecTBe npoOTMBOrononegHoro peareHta npuMMeHsitoT
TEXHUYECKUM YelUyMPOBaAHHLIN XJTIOPUCTBIN  MarHuKM no  TY 2152-001-53561075—02 wn
FOCT 7759, KOMBGMHMPOBAHHbIE NPOAYKTbI HA €r0 OCHOBE M COOTBETCTBYHOLLME NHOCTPAHHbIE
aHarnoru.

MoTpebneHne xnopuaa MarHusa B kKa4ecTBe NPOTUBOroiofieqHoro cpeacTea HOCUT SB-

HO BblpaX€HHbIN CE30HHbIN XapaKTep.
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Mo ntoram 3mmHero cesoHa 2007—-2008 rogoB 06bem NOTpebNeHNs XMMUYECKNX NPOo-
TMBOrononeaHbix MatepmanoB B Poccun (6e3 yyeta Mocksbl) coctaBmn okono 8000 T.

Mo ntoram 3mmHero cesoHa 2008-2009 rogoB 06bem NOTpeBNEHNA XUMUYECKNX NPO-
TMBOrosnoneaHblx matepmanos B Poccum (6e3 ydyeta Mocksbl) cocTtasmn okono 12 000 T.

B 3umHun cesoH 2012-2013 rogoB o6beM noTpebneHns XMMmnyYecknx npoTUBOroso-
neaHbiXx matepuanoB B Poccum Ha komMmepyeckoM pbiHke (6e3 yyeTa Mocksbl 1 notpebne-
HUA MYHULMNANUTETOB KPYMNHbIX ropoaos) coctasun okono 30 Thic. T.

B 3umHun cesoH 2013-2014 ropoB aTta umdpa cocrtasuna yxe donee 40 ThbIC. T.

B 2014-2015 rogax nporHo3vpyeTcsi yBenuMyeHue noTpebrneHns Kak MUHUMYM Ha
10 %.

Mcxoga u3 atoro noTeHumanbHbIn 06bemM NoTpebneHnsa xnopvaa mMarHust B cermeHTe

NPOTMBOroNnoneaHbIX MaTtepmnanoB coctaBsndeT He meHee 40 000 T/roa.

1.7.2.6 NMpumeHeHMe B KayecTBe fO0OaBKU, NnpeaoTBpaLLalowWen cmepsaHme

rpy3oB v Ans nogaBlieHUA NbUU

Xnopua marHus npuMeHsaeTcs ans:

- NOAaBMEeHUs NbINN Ha NPOMBbILLNEHHbIX 00bekTax (LWaxTbl, Kapbepbl U T. 4.);

- 06paboTKM MbINAWMX U CMEP3AIOLUNXCH TPY30B Nepen UX XpaHeHUeM, TpaHCrnopTu-
poBaHUeM;

- NOAAaBMEHMWS NbINN HA FPYHTOBLIX Aoporax (Ctabunuaauuns noysbl).

B kayectBe nbinenogaBuTeENs MOXET MNPUMEHATBCA TEXHUYECKUM YellyupOoBaHHbLIV
XnopucTbin marimi (no TY 2152-001-53561075—02, [13]).

B HacTosdwee Bpemsa B Poccunckon denepaumm xnopua MarHusi B Ka4ecTtse nblneno-
AaBUTENS NPAKTUYECKM He npuMeHseTcsa. B Havyane 1990-x rogoB pacTteop Ouwodmta npu-
MeHANCcA Ang nogasneHns nbinun npu gobbide yrng Mmapkn «K» Ha psage waxt. B HacToswee
BPEMS B CBSI3M C KPU3MCOM YrofilbHOWM OTpacnv TBepAbl Xnopwua MarHua unu pactesop 6u-
wouta He NpUMeHSAeTCS.

Ona o6paboTkn NbINAWMX FPY30B XAOpMA MarHus B HaAcToslLLee BPeEMS NpPaKTUYeCKu
He ncnonb3yetcs. Ansa gaHHon 06paboTkm 06bIMHO UCMOMb3YHTCS LLENOYHbIE CTOYHbIE BOAbI
Brsnexaiumx XuMmMyeckux npeanpuaTui.

[na nogasneHunsa nbinv n ctabunmsaumm NoYBbl Ha FPYHTOBLIX AOporax xrnopwug mar-
HUSA B HacTosILee BpeMs NpakTU4eCcKn He NpUMeHsaeTCs.

B cnyyae npuvHATUSA Ha rocyaapCTBEHHOM UMW Ha MECTHOM YpPOBHe nporpamMmbl Mo
YKPENSIEHUIO FPYHTOBLIX JOPOr AaHHas cdepa NpumMeHeHus duwoduta n TBepgoro xnopuaa

MarHmga MOXeT CTaTb OYeHb I'IepCI'IeKTI/IBHOI7I.
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Xnopua MarHus 4BnseTca uaeanbHbIM peareHToM MpOTMB CMep3aHUs  Cbinydnx
(HacbiNHbIX) rpy3oB, Hanbornee 4YacTo ero NPUMEHSAT NpU nepeBOo3Ke YIMS U KenesHo-
PYAHbLIX KOHLUEHTPATOB B 3MHWUIA nepuoA. [oTeHunan npumeHeHns xnopuga MarHus B AaH-
Hon chbepe oueHmBaeTca B 15 Toic. T/roa. Mo ntoram 2013 roga 3adoMKCMpOBaHO UCMOSb30-
BaHWe B AaHHOW cdpepe okono 9,6 Tbic. T xnopuga marHms. B 2014 rogy o6bembl notpebre-
Hua coctasunu 10,6 Teic. T/rog. B 2015 rogy npouv3owno He3HauuTerlbHOE CHWXKEeHWe Mo-

TpebneHus xnopuaa marHusa B gaHHou cdpepe (go 10 Tuic. T/rog).
1.7.2.7 TeKCcTUNbHaA NPOMbILWSIEHHOCTb

B TEKCTUNBHON NPOMBILLNIEHHOCTM XIIOPWUA MarHusi NPUMEHSIIOT B OCHOBHOM B Kaye-
CTBe KaTanuaaTtopa IMmnoKcanbHbIX CMOJ, UCMOMNb3yeMbIX B Mpecc-annpeTypax, a Takke B Ka-
yecTBe cTabunmsaTopa B OKpacke KOBPOB.

B HacTosLee Bpems xnopua MarHusi B TEKCTUIIbHON NMPOMBbILLIIEHHOCTU NPUMEHSIETCS

He3HaunTenbHo (okono 100 T/roa).
1.7.2.8 MponsBoacTBO yAoO6peHUn n KOpMOB ANs XKUBOTHbIX

B 3anagHon EBpone 6o0nblioe NpuMMEHEHVME HaxOAWUT pacTBOp Xopuaa MarHus
(30% — 35% MgClz) B kayecTBe [obaBkM B KOopMa ANA XMBOTHbIX UM yoobGpeHus.
B Poccurickon ®egepaumn B kadectBe A0OaBOK B KOpMa ANS KUBOTHbLIX B OCHOBHOM MNpume-
HAKOTCA OKCUMA M rMapokena marHnda. Kpome Toro, NpoBoAMIMCh UccnegoBaHns no npumMmeHe-
HWMIO pacTBopa buwoduta B KayecTBe 406aBKM B KOPMa A1 XKMBOTHbIX (B OCHOBHOM OTKOPM
MOnoAbIX BbIYKOB U AN AONHBIX KOPOB), KOTOPbIE Aann NONOXUTENbHbIE pe3yrnbTaTbl. bbinm
pa3paboTaHbl paunoHbl KOpMIIeHNsa ¢ gobaBkamum duoduTa N HOpMbl BHECEHUA BulloduTa
B KayecTBe ygobpeHus npu BolpallmBaHMmM KOPMOBbIX KyNbTyp.

MpumeHeHne pactBopa GuwoduTta B KavyecTtBe ygobpeHus n gobaBkm B kopma Ons
XMBOTHbIX HE MOJSTy4Mno LUIMPOKOro pacnpocTtpaHeHus B Poccurickon denepaumm B CBA3N C

Pa3BUTbIM UCMOMNb30BaHMEM TPaaULMOHHbLIX 4OOABOK.
1.7.2.9 OuyncTKa CTOUYHbIX BOA

Xnopwug marHusa (TBepabivi n pactBop Guwodurta) npuMeHseTcs B Ka4ecTBe KoarynsH-
Ta MNPy OYMCTKE MPOMbBILIIEHHbIX CTOYHbIX BOA NPW NPOU3BOACTBE MOMIMCTMPONA N OYUCTKE
NPOMBILLMEHHbIX PacTBOpPOB OT pTopa. B kavecTtBe koarynsHTa NPUMEHSAT TEXHUYECKUN
YellyMpOBaHHbIN xnopuctein Marimm (TY 2152-001-53561075—02, [13]) n pacteop 6wu-

wodpura.
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O6bem noTpebneHns YelynpoBaHHOIoO Xnopuaa MarHusa B AaHHOW cdepe cocTaBns-
eT okono 120 1/rog.

Xnopug marHua B KayecTBe KoarynsiHTa WUCMonb3ylT NpeanpuaTus, npousBoasLine
NOSIMCTUPON METOAOM CYCNEeH3NOHHOM nonmmepusaumm (AHrapck). Npu nponssoacTee Nosu-
ctmpona metogom 6nodHon nonumepmsauun (OAO «HmxHekamckHedTEXMM») Xopua Mar-
HUA He npumeHsieTcd. B nnaHax OAO «HwmxHekamMmckHeTexum» opraHMsaumnsa NpoMsBoacTBa
NnonucTMpona CycneHsnoHHbIM MeToaoM. B cnyyae peanusauum gaHHOro npoekta obbem
noTpebneHnsa XNopmucToro MarHus coctasuT okosio 600 T/rog.

M3 puckoB AN OaHHOW OTpacnv MpUMEHEHUS Xrnopuaa MarHus MOXHO BblAENUTb
BO3MOXHOCTb nepexoaa npeanpuati, Npon3BoasaLLmMx NONNCTUPOS, HA TEXHOMOMMIO OYUCTKN
cTtokoB 6e3 npumeHeHnsa xnopuga marHms (OAO «CanaBaTHeTEOPrCUHTE3» — cenapaums
CTOYHbIX BOA C NOCMEAYLWNM CKUraHUEM CYCMNEeH3Un conbBapa).

OAO «['vagpomeTtannypr» ucnonb3yeT pacTtBop buwoduta ANA OYUCTKM NPOU3BOL-
CTBEHHbIX pacTBOPOB OT (bTOpa, Nepexon Ha UCMNoNb3OBaHNE TBEPAOro Xnopuaa MarHus Ha
npeanpuaTMm He NraHMpyeTcs.

MoTeHumnanbHbIN 06BEM NOTPEebNeHns xnopmnaa MarHMss 4aHHOW OTpachnbio COCTaBMA-

eT okono 720 1/ropa.
1.7.2.10 XumMn4yeckni peaktus

Xnopuag marHus npuMeHsIeTCs B Ka4yecTBe XMMMUYECKOrO peakTusa, Npu NpoBeaeHUn
nabopaTopHbIX aHanuM3oB B MULLEBON WU MeOULMHCKON oTpacnsx. B kadecTBe xvMu4eckoro
peakTusa npumMmeHsaoT xnopug marHusa no FOCT 4209 (mapok «Y» n «4OA») ([14]) n ero nHo-
CTpaHHblE aHanoru.

B Poccuinckon ®depepaumn xnopug marHusi, NpUMEHSIEMbIA KadeCTBe XMMUYECKOro
peakTuBa, UMEKT BO3MOXHOCTb NPOU3BOANTL PAL NPeanpuaTUn, cneunanmanpyrowmxcsa Ha
NPOUN3BOACTBE XNM. PEaKTUBOB:

- OO0 «YHuxmm» (r. Cankt-lNeTepbypr);

- OAO «BocTtokBut» (r. buinck);

- O0O0 MM «Komnneke» (r. Yopa).

[Mpon3BOACTBO OCYLLECTBSAETCA TOMbKO Ha 3aka3 No KadeCTBEHHbIM Moka3aTensm 3a-
Kasuuka.

O6wmr ob6beM pbiHKa XNopMaa MarHus B Ka4ecTBe XMMUYECKOrO peakTMBa COCTaBNSA-

eT npumepHo 20-30 T/roa.
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1.7.2.11 MeaunuunHa

TBepabln xnopua mMarHus B MeguuuHe fnpuMeHsieTcs ANs NpUrotoBrieHuUs remoauva-
NN3HBIX PacTBOPOB (pacTBOpPbl 4SS MPOMbLIBKM MOYEK U annapaTta «MCKYCCTBEHHAs NO4YKa»).
B Poccuiickon denepaumm xnopug MarHms JaHHOro kavecrtsa He npoussoantcs. MmnopTu-
pyembIn Xropug MarHusi cooTBeTcTByeT TpebosaHusm Ph Eur IV 2002 (Esponenckasa dap-
Makoriesi 1 Hemeukas kHuUra nekapcrs).

[To cBOMM KayeCTBEHHbIM XapaKTepUCTUKaM TEeXHUYECKUA XITOPUCTbIN  MarHum
(TY 2152-001-53561075—02, [13]) He MOXET WMCNonb30BaTbCsd B MEAULMHCKON MNPOMbILL-
NEeHHOCTWN. BO3MOXHO nNpuMeHeHue Xropuaa MarHus TEXHUYECKOro B KavecTBe Cbipbs OIS
nNpou3BoACTBa MeaMUMHCKOro xropuaa marHus. B HacTosiwee Bpems B Poccuiickon depe-

pauun Npon3BOACTBO MEOULMHCKOIO XNopuaa MarHnusa OTCyTCTBYeET.
1.7.2.12 O6paboTka ApeBeCUHbLI

PactBop xnopuga marHmsa (buwoduT) ncnonb3yeTcs Anst NPonUTKU APeBECUHbI AN
npuaaHna en orHebumosawmnTHbix cBoncTB. OCHOBHbIE NPeAnpUSaTUS B AaHHOM CErMeHTe —
OAO lMK® «CtpongeTtanb» (r. YNbsiHOBCK) n OO0 «HedTeras-Ctanb-OHBK»
(r. Bonirorpag) — npous3BoanTeSlb OrHE3aLUTHOMO U NPOTUBOrPUOKOBOrO CpeacTBa Ans npo-
NUTKN OpeBeCUHbl «bulaHtn». CymmapHbin 06beM nNoTpebneHns xnopuaa MarHus B 9TOM

cermeHTe coctasnseTt okono 100 T/roa.
1.7.2.13 MponsBoacTBO abpa3mBHbLIX MaTepMnanoB ((KePHOTOUYUIIbHbIE KPYri)

Mo cocTtosaHutio Ha 2014 rog cywecTByeT Tonbko ogHo npegnpuatne — OO0 «UHTeke-
abpasme» (r. HoBocnbupck), ¢ cymmapHbiM 06 bemMoM NOTpebneHns xnopmuaa MarHusa OKoso
300 1/rog. B 2015 rogy nokasatenu 2014 roga npeBbilweHbl Ha 83 %. YpoBeHb noTpebneHuns

xnopuga marHua B 2015 roagy coctasun 550 T.
1.7.2.14 HedTe- n razogobbiBarowan orpacnm

Xnopug marHuii B HepTe[oOblye MCMONb3yeTca B Ka4eCTBE KOMMNOHEHTa B crneumarnb-
HbIX OYpPOBbIX pacTBOpax, NPUMEHSAEMbIX ANA PEMOHTA U KOHCEpBaLMK HEPTAHbBIX U ra3oBbIX
CKBaXvH. B gaHHOM cdepe npyMeHeHus HeT NpUHUMNMarnbHbIX pasnnyMini B UCNOSb30BaHUN
TBEpOoro xnopuga marHua u pacrtsopa buwoduta. lNpumeHeHne TBEpPAOro UM Xuakoro
xnopuga marHms obycrnoBrieHO TOMbKO pasHULUEN B LeHe NPoaYyKTOB, LeHe TPaHCNoOPTUPOBKM

N NpeuMyLiecTBaMm TBEpAOro B A0CTaBKe A0 KOHKPETHOW CkBaxMHbl, O6beM notpebneHus
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TBEPAOro Xfopuga MarHus npyv  nosiydeHmn OypoBbIX PacTBOPOB COCTaBASAET OKOJSO
200 T/rog.

Kpome TOro, xnopua MarHus npMMeHsieTcs B kKa4yecTBe OCHOBHOIrO KOMIMOHEHTa B Mar-
He3uasibHbIX TaMMOHAaXHbIX pacTBOpax, MPUMEHAEMbIX MPU CTPOUTENLCTBE HETHHBLIX U ra-
30BbIX CKBaXMH. LLIMpokoe npumeHeHue marHesmarbHbIX TaMMOHaXHbIX pacTteopoB B Poc-
cunckon degepaumm CBA3aHO C reosIormM4YeckUM CTpoeHEM HeEPTEHOCHLIX nnacToB. [1oTeHr-
uman npuMeHeHna xnopuga MarHus B [daHHOW cdepe oueHmBaetca B 15 Teic. T/rog.
B 2010 roay B gaHHoun ccepe Obino ncnonb3oBaHo okono 3 Thic. T. B 2013 rogy o6bem npo-
Aax xnopuga marHus ons TaMrnoHaXHbIX pacTBOpPOB cocTaBusl noytu 4 Teic. T. B 2014 rogy
nToroBoe noTpebrneHne xnopuvaa MarHMa JAaHHoW cdpepon coctaBuno 6,6 Teic. T/roa.
B 2015 rogy o6bem notpebneHns xnopuga mMarHusi 4aHHOW chepon JOCTUTI PEKOPLHON OT-

MeTkM B 11,2 TbIC. T/rof, 4TO NpeBbILAET nokasatenb notpebnerHna B 2014 rogy Ha 70 %.
1.7.2.15 NMpou3BoaCcTBO CUHTETUYECKMUX Kay4yyKOB U TUOKOSA

[Mpon3BOACTBO CUHTETUYECKMX Kay4yyKOB M TUOKOMNA C UCMOMb30BaHNEM TBEPOOrO XIo-
puga marHusa ocyuwectensietca Ha OAO «KpacHosipckui 3aBog CK» n OAO «KasaHckui 3a-
Bog CK». CymmapHbIn 06bem notpebneHna tBepaoro xnopuga marHusa B 2014 rogy cocta-
Bun 1500 1/rog. Mo utoram 2015 roga He3HaumMTenNbHOE CHMXeHne (4o 1350 T).

MoTeHuunanbHbIM 06bEM NOTPEONEHNsA xnopmnaga MarHna — okono 2,5 Teic. T1/rog.
1.7.2.16 NpomnsBoacTBO MarHMncogepawmux coegnHeHn

000 «Xumtek UHxXuHUpuHr» (r. YenabuHck) ¢ 2009 roga nnaHMpoBano opraHM3aunio
NPOMBbILLIIEHHOIO NPOM3BOACTBA MNONUANCIEPCHOrO rMOopoKcMaa MarHma Ha OCHOBe TBEPAOro
XNOPUCTOro MarHus. [loTeHumanbHbin 06bem nNOTpPebneHnsa xnopuaa MarHusi — OKOJIo
1 TbiC. T/roa.

B 2010 rogy B €BsI3M C HEAOCTATKOM MarHUMCOAEepPKaLlero npPUPOAHOro cbipbs (mar-
He3nTa) 0 BO3MOXXHOCTU NMPUMEHEHMUS XJTIopMaa MarHns B Ka4ecTBe Cbipbs OS5 MPOM3BOACTBA
MarHurcogepxawmx sewects 3assuna komnaHna OAO «MuxannoBCKUn 3aBOS, XMMPEaKTU-
BOB» C NoTeHumanom notpebnenna 3 Toic. T/roq. B 2014 rogy notpebneHvne gaHHoOM oTpacnu
coctaBuno 700 T. o ntoram 2015 roga Nnpom3oLLIo CHUKEHME YPOBHS NoTpebneHus B gaH-

Hou cdrepe 0 ypoBHs 500 T.
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1.8 NMpousBoacTeo xnopuaa marimsa B Poccunckon depepauyumn

OcHoBHOE NPOM3BOACTBO XNopuaa MarHus ocyllecTBnsanocb B Poccuickon depepa-
UMM rnaeBHbIM 0oBpa3oM Ha NpeanpusaTUaX, UMEerLWKnX N paspabaTbiBalowmx COBCTBEHHbIE
MecTopoXaeHus buwoduta nMbo pacnonoXeHHbIX B HENOCPEACTBEHHOW BGNMM30CTU K TaKUM
MecTopoXaeHnsM. Hnxke npuBeaeHbl cBeaeHnst 06 OCHOBHbIX AEUCTBYHOLUNX U NAaHMPYEMbIX
NPOM3BOACTBAX Xropvaa MarHus.

3AO0 «buwodut AsaHrapg» (p. n. Ceetnbin Ap, Bonrorpaackas obn.) npovssBogunio
YellyMPOBaHHbIN TEXHUYECKUIN XITOPUCTBLIN MarHnin nod ToproBon Mapkon «XMM-Bbuomar» no
TY 2152-001-53561075—02. B kayectBe WCXOOHOrO Cbipbsi MCMNOMb30Banica pacTtBop 6u-
wocdpmuta CaeTnodpckoro mectopoxaeHus (n. Hapumad). Mpon3BOACTBEHHbIE MOLLHOCTH
no3eBonsnuM npomsBoauMTb A0 10T YewyupoBaHHOrO Xfopvaa MarHUA B CYTKW, Npu
20 pabounx gHAX B mecsue ob6bem npomsBoacTBa coctaBnsn okono 200 T/mec.

B koHue 2008 roga B CBA3M C npekpalleHneM UHBECTUPOBAHUSA B paMKax NpoekTa no
opraHusauun npomns3BoACcTBa TBEPAOro xropuaa MmarHns ¢ mowHocTtbio 100 Thic. T/rog pabo-
Tbl MO NPOEKTY BbINKN CBEPHYTHI, a UMetoLeecsi 0bopygoBaHNE — CBEOEHO B €OUHYHO TEXHO-
NOrMYECKY0 LIEMOYKY C OCHOBHbIM [EWCTBYHOLWMM MPOM3BOACTBOM, B CBSI3W C 4YeM C
2009 roga npon3BoACTBEHHAA MOLLHOCTb Bbina ysenunyeHa go 6000 1/roa.

Mo utoram 2004 roga BbINYCK YelLlyMpOBaHHOIO xropuga marHusa coctasusi 936 T.
HaumHas ¢ 2005 roga gocrtoBepHon nHdopmaumm 06 obbemax npogax HeT. OUueHOYHO 06b-
eM npopax cocrtasnan: B 2005 rogy — 1200 T, B 2006 roay — okono 2000 T, B 2007 rogy —
okosio 1200 T, B 2008 rogy — okoso 2500 T, B 2009 rogy — 2600 T, B 2010 rogy — 2700 1, B
2011 rogy — 28001, B 2012rogy — 3586 T, B 2013 rogy — 2713 T1. 3a 6 mecsueB
2014 roga nponsBoacTBO coctasuno okono 1 Teic. T, B |l kBapTtane 2014 roga npegnpustue,
He BblAepXaB KOHKYPEeHUUKN, NpeKkpaTuno BbiMyCcK XropmMaa MarHus, o BO306HOBNEHUN Npon3-
BOACTBA Mo cocTosAHMo Ha 2016 roa He coobulaeTcs.

OO0 «Bonrorpagckuin marHmeBbin 3aBog» (p. n. Flopoguwe, MopoauLeHCKNin panoH,
Bonrorpagckas o6n.) B 2007 rogy Havano gobbidy NpupogHOro pacteopa Xfopuaa MarHus
(bviwodputa) no TY 2152-001-46014250—2011 Ha TEpPPUTOPUN NMLIEH3MOHHOMO yyacTka B
p. n. Flopoanwe. AktuBHaa Aobbiba GuwodpuTa B NPOMbLILINEHHbIX MacwTabax Hayanacb C
2011 roga, 1 No CocTosiHMIO Ha KoHel 2015 roga obbem gobblum paccona buwodwuta oue-
HuBaeTcs Ha yposHe 3,0-3,5 TbIC. T/roa. [NpoekTHasi MOLWHOCTb paccosionpoMbiciia CocTaB-
naet 350 Thic. M3 pacTBopa buwioduTa.

B 2011 rogy 6bino o6bABNEHO O Havane CTpouTenbCTBa NPOM3BOACTBA TBEPLOro

Xriopnga MarHusi MOLLHOCTbIO 177,2 Thic. T/rog. o cocToaHuio Ha KoHel 2014 roga npoekT

40



UTC 21-2016

Nno CTPOUTENBLCTBY TBEPAOrO Xropuaa MarHUsa npoLUesnt 3KONOrMYECKyo aKCnepTmsy n odule-
CTBEHHbIe crnywaHus. MOLHOCTM Mo NPOeKTy COCTaBUNU:

- yCTaHOBKa MO NPOU3BOACTBY KpUCTaNM4ecKkoro xnopuga marHna — 5 Tbic. T/rof;

- yCTaHOBKa Mo NPOWU3BOACTBY XUAKOW NpoayKumm — 5 Tbic. m3/roa.

Mo coctoaHuio Ha 1 aHBaps 2016 r. 0 Havane akTUBHOIO CTPOUTENbCTBA MPOU3BOA-
CTBa KpucTannmyeckoro buwodgurta He coobianocs.

00O «YHuxum» (r. CaHkT-lNeTepbypr) nMeeT BO3MOXHOCTb NPOM3BOACTBA XIOPUCTO-
ro marHus no FOCT 4209 kateropum «Y» n «4OA» ong ncnonb3oBaHUs B MEOULMHCKUX Le-
NAX N B Ka4eCTBe XMMUYECKOro peaktusa. B kayecTBe CbipbA MUCMNOSb3YHOTCA YNCTbIN OKCUA
MarHus 1 consiHas kucnota. [1poM3BOACTBO OCYLLECTBIISETCA TOMbKO MPU HanMyuu npeasa-
putenbHbiX 3aka3oB. O6bem NpPon3BOACTBA HE3HAUYUTENbHbIA. B CBA3M C OCTPOWN KOHKYpPEH-
UMen C MMMNOPTHbIM XIOPUCTbIM MarHMeM MNpPOU3BOLCTBO OCTaHOBIEHO, U B Onwxanwee
BPeMs HET MfaHOB MO ero BO306HOBIIEHMIO.

3A0 «HukoMar» (r. Bonrorpag) umeeTt aBe TEXHONOrMYeckne HUTKN No Npon3BoaCcTBY
xnopuga marHus TexHudeckoro (buwoduta) mowHocTbio no 30 Thic. T/rog Kaxgas. Npouns-
BOLCTBO OCYLLECTBNAeTCA MeToAOM ynapuBaHUS WMCXOLHOro0 BOAHOrO pactBopa xnopuaa
MarHusi B BbiNMapHOM annapate ¢ norpyxHown ropenkon (Al go nonyyeHus pacnnaesa 6u-
wodwuTa ¢ nocnegyowen Kpuctannmsaumen n opobneHnem nnm rpaHynMpoBaHUEM.

ToBapHbI xnopug marHus npoussoautca no TY 2152-002-93524115—2010 B aByx
dopmax: rpaHynmpoBaHHOW U YelwlympoBaHHOW. MaccoBas [ONs OCHOBHOrO BellecTBa —
OuwodgurTa — B 3TOM NPOAyKTe cocTaBnseT He meHee 97,0 %.

Hapsagy ¢ ykasaHHbIM TeXHUMYeCKMM MpPOAYKTOM Mpeanpusatve npoussBoguT NpoayKT
«[JobaBka nuuweBas xnopug mardms E511» no TY 9199-003-93524115—2011. MaccoBas
aons ocHoBHoro Bewectea (MgClz:6H20) B aToM npoaykte HaxoauTcs B npegenax 99 % —
105 %.

MoTeHumnan NnpuMeHeHus xnopmuga marHms B Poccuinckon degepauum novtm B 3 pasa
npeBbIlWaeT Tekywnn obvem notpedbnexHns. O6bembl noTpebnennsa xnopuga marHua B Poc-
cunckon denepaumn B TedeHne nocnegHnx 5 net noctosiHHO Bo3pactatoTt. Ecnmn B 2007 roay
PbIHOK oueHmBancs B 5,5 Toic. T, B 2010 rogy — 13,3 TbIC. T, TO No utoram 2012 roga o6bem
pblHKa cocTtaBun 25,8 Teic. T. Taknm obpasom, cpeaHun poct noTpebneHns 3a nepuog 2007—
2012 ropos coctasus okono 70 % B rog, ¢ nocnegyrowlen koppekumen B 2013 rogy n poctom
B 2015 rogy.

C yyeTOM CyLLECTBYIOLLErO NOTEHUMana pocTt NpUMEHEHUs xropuaa MarHua B 6nu-
Xanwwne 5 net 6yget He meHee 15 % — 20 % B rog npv ycrioBuu yBernumyeHusi NpousBoa-

CTBEHHbIX MOLLHOCTEN OTEYECTBEHHbIX I'IpOVI3BO£I,I/ITeJ'IeI7I.
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B 2015 rogy 3AO0 «HukoMar» (r. Bonrorpag) cTtano OCHOBHbIM MNPOM3BOAUTENEM
TBEpOoro xnopuaa maruusa (buwodwmra) B Poccunckon degepaumm, ¢ y4eToM Jonuv nMmnopTa

mMeHee 1 %.

1.9 OcHOBHbIe (paKTOpbl, XapaKTepusyrLine oxpaHy OKpyxaroLuemn

cpeabl U yCTOMYMBOE pa3BMUTUE NPOU3BOACTBA XJlopuaa MarHus

OCHOBHbIMUK (baKTOpaMK, XapakTepU3yoLLMMM OXpaHy OKpYXKatoLlen cpeabl npu npo-
N3BOACTBE Xfiopmaa MarHns MeTo4oM BbiNapuBaHusa pacTBopoB buioduTta, ABNATCS:

- yoenbHoe notpebneHne aHepropecypcoB, BKNOYAsA NPUPOAHLIN ras;

- yOoernbHble BbIOPOCH! 3arpA3HSOLWNX BELECTB, COAEPXKALLMXCA B AbIMOBbIX ra3ax;

- Hanuune n 3PPEKTUBHOCTb YyTUNM3aumm (MCNonb30BaHMs) OTXOAOB NPOM3BOACTBA,
coaepXxalumx Xnopua MarHusi, B ToM Y1cre B Apyrnx oTpacnsix 9KOHOMUKY;

- KOHTPOJSIb 3arpsA3HeHNs aTMocdepHOro Bo3ayxa (xnopua sogopoaa, AbIMOBbIE ras3bl).

OCHOBHbIMUK (hpaKkTOpamMu, XapakTepusyrLwmMn yCTOMYMBOE pasBUTUE MPOU3BOACTBA
Xnopuvga MarHusi, SsBAsioTCS:

- HanuMune n B6nn3ocTb PacronioXeHUs MECTOPOXAEHUA BbICOKOKAYeCTBEHHOrO 6u-
woduTa c uenbto obecnedyeHnss NPON3BOACTBA CbIPbEM U COXPaHEHUS 3anacoB B TeYEHUe
40-50 ner;

- obecnevyeHHOCTb NPON3BOACTBA NPUPOAHLIM Fra3oMm.

Pazgen 2. OnucaHue TeXHONOrM4eCKnX NPoLeccoB, UCMONb3yeMbIX
B HacTosiLlee BpeMsi B pacCmMaTpMBaeMom oTpacnu

MPOMbILWNEeHHOCTHU

2.1 OnucaHue TeXHONOrM4YeCcKux npoueccoB, ucnoJsib3dyemMmbix B

HacTosLlee BpemMsda Npu npon3BoacTtBe okcnga marHmsa

Mpn nponsBoacTBe MarHesnn pasnuyHbix mapok (CCM, DBM, FM) Hanbonee BaXHbl-
MM CbipbEBbIMM MaTepmnanamm SBnATCA:

- marHe3nT (kapboHat marHusa, MgCOzs) ansa «cyxoro» crnocoba npon3BoacTBa peak-
umen gekapboHmnsaumm;

- 6pycut (rmgpokena marHus, Mg(OH)2) ons «cyxoro» crnocoba npou3BoacTBa peak-

uven gerngpartauumn (06xxmurom);
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- BuwouT (rekcarmgpat xnopvaa MarHng) ana «MOKporo» cnocoba npon3soacTea C
npegBapuTenbHbIM NOMyYEHNEM TMOPOKCHOA MarHus M ero nocneaylllen gerngpatauven
(oBxurom).

OCHOBHbIMM BMgamMu TONMMBA, UCNOSb3yeMbiMU MPU NPOU3BOACTBE OKCMAA MarHus,
ABNATCA NPUPOSHLIN ra3 U HEPTAHOM KOKC UMW TSXKESbIA TOMSIMBHBIA Ma3syT.

B HacTosiwem cnpaBoyHuke HOT paccmatpmBaloTCcs ABa OCHOBHbIX criocoba npowus-
BOACTBA OKCMOA MarHus, peanv3oBaHHble B NpoMbilwieHHOM MacwTtabe B Poccuiickon de-
aepauun:

- «CyX0Mn» cnocob Npoun3BoacTBa U3 MarHesuTa (ganee — «cyxom» cnocob);

- «MOKpbI» crnoco® npou3soacTBa M3 Guwodmuta M pacTBopa rmgpokcuga HaTpus

(Lwenoun) (nanee — «MOKpPbIN» cnocob).

2.1.1 OnucaHue TeXHONOrM4ecKMx NpoLeccoB, UCMONb3yeMbIX NpuU

npoun3BoacTBe oKkCnaa MarHUA «Cyxmm» cnoco6om

B HacToswem nogpasgene paccmaTpuBaroTCa TEXHONOrMYECKNe NpoLecChl, OCHOBHOE
1 NpnpogooxpaHHoe obopygoBaHMe NPOM3BOACTBA OKCMAA MarHusi «CyxXmm» CrocoboMm.

TexHonorvs NpoM3BOACTBA OKCMAA MarHusi «Cyxmm» Cnocobom 3akroyaeTcsl B OfHO-
BPEMEHHOWN UNW NOCNeAoBaTENbHON peanu3aummn creayowmx TEXHONOMMYeCcKMxX cTaaumm, co-

CTaB KOTOpPbIX onpegensieTcs BuaomMm (Mapkon) LeneBoro npoaykra — MarHesum:

npuem, XxpaHeHne 1 NnoaroToBka (apobneHne) NCXOAHOro MarHe3nTa;

npunem, noarotoBka XxpaHeHne ncnosib3yemMmoro TonsjimBa,

06Xxur (pasnoxeHne) marHeauTa BO BpaLlaroLencsa nim MHOronoL4OBOK neyu;

- n3amenbyeHme (nomon) n GpnkeTMpoBaHne KayCcTU4eCKOM MarHe3nm (Npyv NonyyYeHum
MEPTBO CNeYeHHON MarHesum);

- 0BXMr (CnekaHne) KayCTU4EeCKON MarHe3un B LLUAXTHOM neyn (Npu nonyvyeHnmn mMepTeo
CMEeYeHHOW MarHesum);

- NNaBfeHne OKCMAaa MarHns B 9NeKTPOAYroBbIX neyax (Mpy NonyvyeHmum nepuknasa);

- oOxnaXxgeHue marHesum (KNuHKepa) unu Kpuctannmsaums NnaBneHoro nepuknasa;

- ApobneHune (M3MenbyYeHne) n pacceB CNeYeHHON NN MePTBO OBOXCKEHHOW MarHe-
311, UNKN NepuUKNasa;

- (pacoska, xpaHeHue (CknagMpoBaHWe) N OTrpy3ka roToBOro NPoayKTa.

Obwaa cxema onucaHMsa TEXHONOMMYECKOro NpoLecca nonyvyeHns MarHe3umn pasnuy-

HbIX MapOK «CyXMM>» CNOCOOOM npeacTaBrieHa HuXKe Ha pucyHke 1.
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Bpalyatowjascs neub,
MHOronozoBas neyb
T>1050°C

v

[ KanbUWHMpOBaHHbLIN MarHesuT 1

[poGneHune un pacces Momon I'Inasz\;::uaﬂ
MnaBneHbIv
MpounssoacTso TosapHblii BpUKeTUPOBaHWE nepuknas
OrHeYnopHbIX ToBapHble MOPOLLKN
. npoAyKT
n3genuii u macc *
LaxTHas neyb
T ~2000°C
Knuxkep

[pobnexune n pacces

v v

[pobneHune n pacces

v v

MpownssoacTeO
OFHEYMNOPHbIX ToBapHbI NPOAYKT
nsgenuii n macc

MpoussoacTBO
OrHEeYMNOPHbIX ToBapHbIN NPOAYKT
n3genvin n macc

PucyHok 1 — O6Lan cxema onvcaHus npouecca noflyvyeHust MarHeaum

«CYXUM» Cnocobom

OcHoBHOE TexHonorn4yeckoe O60pyD,OBaHVIe, ncnosibdyemoe rnpu npon3BoacrtBe OKCU-

[la MarHns pasnmuyHbIX MapoK «CyxuM» crnocoboM, npuBeaeHo B Tabnuue 17.

Tabnuua 17 — OcHOBHOe TexHoornyeckoe obopygoBaHmne Npon3BOACTBA OKCUOA MarHusi «CyXmms»

cnocobom
HanmeHoBaHmne HasHavyeHune TexHonornyeckne
obopyaoBaHus obopyaoBaHus XapaKkTepuCTUKN

Apobunka marHesnta

ApobneHune kapboHaTHOM no-

poabl (MarHesuTta)
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HaunmeHoBaHue HasHaueHune TexHonornyeckme
obopynoBaHus obopynoBaHus XapaKTEPUCTUKN
MenbHuua N3menbyeHne kapboHaTHOM

noponbl (MarHesunTta)

JleHTOYHbIN TpaHcnopTEpP

TpaHcnopTupoBaHue kapboHa-

Ta marHusa (marHesmTa)

MpoussoguTenbHocTb — 10—
100 m3/y

LLaxTHaa neyb

Mony4eHune xXKeHon n MepTBO

cneYyeHHoON MarHesmm

Temnepatypa — 1800 °C —
2000 °C

Bpawatouwiasacsa neyb

[Mony4eHune XokeHon U MepTBO

CrneYyeHHoM MarHesmm

Temnepartypa — 1050 °C —
1800 °C

MHoronogoBasi neyb c ne-
pemMeLlMBaloLWLnM YCTPOU-

CTBOM U ropesyikamm

[Mony4eHune xKeHon n MepTBO

CrneYyeHHoM MarHesmm

Ot 8 po 18 nogos; Temneparty-
pa — 150 °C — 1200 °C

QrnekTpoayrosas nevb

Mony4yeHune nnaereHoro nepu-

Knasa

Temnepatypa — 2000 °C —
2200 °C

Oxnagutens (xonogune-

HUK)

OxnaxageHune XoKeHon n MepT-

BO CNevYeHHOW MarHesmm

Temnepatypa — 150 °C —
400 °C

YcTtaHoBKa (pacoBku n

nanneTnpoBaHNA MELLKOB

dacoBka okcuga MmarHusi B

MeLLKN N nanneTnpoBaHne

KomnrnekTHasa yctaHoBKa

YcTaHoBKka hacoBKu B

KOHTENHepbI

dacoBKa okcuaa marHma B

MSrKue KOHTenHepbl

KomnnekTHas yctaHOBKa

2.1.1.1 O6wee onucaHue npouecca Ao6bLIYN 1 NOATOTOBKMU ChIPbS

MarHe3nT go0ObIBaloT B OTKPbIThIX Kapbepax WU/unv B Noa3eMHbIX LaxTax, rae npu ao-

Oblye NpomMcxoadaT nepBOHaYarbHOE CHUXEHME pa3Mepa KYyCKOB U nepBuyHas obpaboTka.

,D,O6blTO€ MarHe3mToBoO€ Cbipbe B 3aBUCUMOCTU OT €ro XMMNUYeCKOro coctaBa CKnagupyeTcs

Ha neperpysoyHbIX MyHKTax pa3genbHoO No copTaMm (Mapkam), a 3aTeM KpYrnHOKYCKOBOW mar-

He3uT NocTynaeT Ha ApobunbHO-o6oraTuTenbHY dabpuky, rae NPoONCXoauT ero NepBMYHOE,

cpenHee 1 Menkoe ApobneHne Ha WeKoBbIX U KOHYCHbIX Apobunkax. [ns noaroToBKM MarHe-

3UTa UCNonb3ylT cTaHgapTHoe obopyaoBaHue Ans ApobreHns, U3MernbYeHns u knaccudgu-

Kauuu. B 3aBMCMMOCTM OT npupoabl MUHepana — TBepAoCTW, pasmepa ero KyckoB — UC-

nonb3ylT pasnnyHoe obopyaoBaHue Ansi NePBMYHOIO M BTOPUYHOMO nM3MenbyeHus (gpobne-
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Hus). Mpn aTOM pasmep KYCKOB MarHesuta He AOSMKeH ObITb CRMLLKOM Marl, B TO XXe Bpems
KpanHe xenaTenbHO 06pa3oBaHne MUHMMAITbHOIO KONM4YecTBa Menoyu (Nbinm).

[na nogrotoBku MarHeauTa v yganeHus npumecen (qonomuta, agnabasa) nHorga umc-
nonb3yloT oboralleHne B TsKeNbIX cycrneH3nsx. C uenbio yaaneHus HexxenaTenbHbIX npu-
Mecen MarHesuT YacTo NpoMbIBalOT BOAOW. Kpome Toro, ¢ NnpMMeHeHneM MarHUTHOro cena-
paTopa OCYLLEeCTBNAOT HENPEPLIBHYID MAarHUTHYIO cenapauuto Angd yaaneHnsa npumecemn xe-
nes3a. O6paboTaHHbIN MarHe3nT, N3MENbYEHHLIN A0 HEO6X0aMMOro opakUMOHHOIO COCTaBa,
nogaeTcs Ha OOXur.

O6Lwaga cxema onmcaHus TeXHONOrM4Yeckoro npouecca obpaboTkm 1 NOAroTOBKN Mar-

He3WnTa npeacrtaBieHa Ha pUCcyHKke 2.
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LaxTa

!

!

MarHesutoBas macca Pa3NUYHbIX MapokK

Y

Meperpy3ouHblii NyHKT

Y

MepBuyHoe ppobnexune
(wekoBble Apobumnkm)

Y

CpepHee apobnexune
(KOHyCHbIe JpOBUIIKN)

Y

CyCneHsnsax

O6oralleHune B TSHXEnNbIX
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v

MarHe3nToBbIil KOHLEHTPAT

MpoaykT npouecca
oborawyeHuns

!

Menkoe apobnexune
(koHycHbIE ApO6UMKN)

Y

Cknag,

Y

Cneu.oTBan

Mopaya Ha o6xur

PucyHok 2 — ObLwasa cxema onmcaHus TeXHONOrMYeckoro npouecca

- NPUPOLHbIN ras;

noaroToBkM marHe3unta

pbsa 6onee nogpobHO HEe paccmaTpuBaeTCs.

2.1.1.2 Npuem, noaroToBKa, XxpaHeHUe Tonnmea

47
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- HePTSAHOW KOKC;

- TSDKEnbIA TOMMMBHbLIA Ma3yT.

OpHako B 3aBMCMMOCTM OT OOCTYNHOCTU M SKOHOMWYECKOW LernecoobpasHoCTu UC-
nonb3yT TaKke W Apyrne BuAbl TONNUBA: aHTpauuTt unum yronb. C uenbto obecrneyeHns B
NPOn3BOACTBEHHOM rpoLecce BonbLIEero KonmyecTsa TENMOBON SHEPTMM U SOCTUXEeHUs Bo-
nee BbICOKMX TeEMMNepaTyp B HEKOTOPbIX Criyyasx B npouecc AobaBnsioT apyrue roproume
BelecTBa. B Poccuinckon degepaumm OCHOBHbIM BUOOM TOMMAMBA, UCNOSMb3yeMbIM Mpu npo-
N3BOACTBE OKCUAA MarHus (MarHesmm) «Cyxmm» crnocobom, aBnseTcss NpUpoaHbIN ras.

B npouecce obxura ana nogaepxaHusa a¢pdekTMBHOro ropeHnsa obbIMHO NCNOMb3YIOT
BO34yX B Heobxoaumom un3bbiTke. Ecnv xxe ana npouecca cnekaHust Unn MepTBoro obxura
TpebyloTCcsa BbICOKME TemnepaTypbl, BO3A4YX A58 ropeHus oborallaloT TEXHUYECKUM KUCopOo-

[IOM.

2.1.1.3 OnucaHue npouecca Nosly4eHUA CrneYyeHHON U MepTBO 000X KEHHOMN

MarHe3mm

Okcua marHus (marHesmto) nonydatot nytem obxura (gekapboHusauun) obpaboTaH-
HOro M NOAroTOBMEHHOIO MarHe3uTa B MHOrOMOAOBOW, LUAXTHOW MNU BpallaloLlencs neyu

cnekaHus. [Npouecc obxura marHeamTa OnMCbIBaeTCs Cneayolen XMMNUYeckon peakumnen:
MgCOs3 = MgO + CO2 - 77,49 k[}xx/monb

OTa aHOoTepMmyeckasa peakumsa TpebyeT BbICOKON TeMnepaTypbl 06XKura n odeHb MH-
TEHCMBHOIO MOCTYMNSIEHNA 3HEPIUKN. YOEmNbHbIN pacxod 3HePrMn BeCbMa BbICOK U COCTaBndeT
AH = + 113 k[Ix/kr MgO. lNpouecc aekapboHnsauun npotekaeT npm 550 °C — 800 °C, mar-
He3UT pasnaraeTcs u BblaenseTca agnokeua yrnepoga. B pesynbtate nonyvaetca o60XKeH-
Has KaycTudeckass marHesums. Ha cnepywowen ctagum npoussoactea CCM nopgsepraetcs
AanbHenwemy obxury B ogHy unv gee ctagum npu Temnepartypax 1600 °C — 2200 °C go
nonyyeHnss MepTBo 06OXCKEHHOW MarHe3mn. TemnepaTtypa npouecca 1 NPoLOIHKUTENBHOCTb
TennoBon 06paboTkn ABNAITCA KNoYeBbIMU (PakTopamu, BAUSIOWUMU HA Ka4eCTBO NpPOAyK-
Ta, KOTOPbIN JOMMKEH ObiTb XOPOLLO 3aKpUCTannM3oBaH 1 UMETb BbICOKYO NIIOTHOCTbL. B xone
3TOro rnpouecca CnekaHusi TpuroHanbHas Kpuctannuyeckaa dpopmMa mMarHesuTta npespalla-
eTcs B Kybudeckyto hopmMy mMarHe3un, B pesynbTaTe Yero JOCTMraeTcsl BbiCOKas MiOTHOCTb

npoaykTa.
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2.1.1.3.1 OnucaHue npoueccoB o6xura (KanbLUHaALMKU, CNEeKaHUs)
2.1.1.3.1.1 Mpouecc npsAmoro o6xxura (0AHOCTaAUNHbINA 0GXWr)

McxogHbin NnoaroTOBNEHHbIM MarHe3uT Oo6XuratoT C NOSlydYeHMEM CMEYEHHON Wnu
MepPTBO 0DOXCKEHHOM MarHe3nm B O4HY CTaAMIo B LLAXTHOM MW BpaLlaoLLencs nevm cneka-
Husa (obxwura). MNMpenmyLLecTBOM Takoro npouecca siIBAsSeTCA MEHbLUMI pacxon 3Heprun no
CpaBHEHUIO C NMPOLECCOM ABYXCTagumHoro obxura. OgHako kadecTBO npoaykta obxura 3a-
BMCUT OT CBOWCTB UCXOOHOTO CbIPbsi U HE MOXET BapbupoBaTbCs NyTeM Jo6GaBOK Anokcuaa
LUMPKOHUS 1 OKCuaa Xpoma.

OpHocTagunHbIn Npouecc obxura obbl4HO OCYLLECTBISAKOT C UCNONb30BaHNEM UCXO4-
HOro MarHesauTa NoAXOoAsALLEero KayecTsa UM CMECU MarHe3nTOB HECKOMbKUX KNaccoB, OTNu-
YalLMXCA NO COCTaBYy U Ka4yecCTBY.

[MonyyYeHHy0 CbIpbEBYIO CMECb OOXMraltoT B LUAXTHOW MW BpaLlaloLLEencs neym cne-
KaHuna (obxura) npu temnepatypax 1450 °C — 2200 °C. lNpoayktom obxura sBnsieTcsa Tak
HasblBaeMasi NPOMEXYTOYHAA MarHeaus.

[ns nonyyeHus kayctnyeckon (KanbunHMPOBaAHHOMW) MarHe3umn CbIpon MarHe3uT noja-
eTcs Ha o6Xur BO BpallaLLycs U/vMnnm MHOronogoByko neyb, rae npyu TemnepaTtype OKono
1050 °C npoucxoauT gekapboHusaums (pasnoxeHue) marHesuta. B pesynbTtaTe nonydatoT
aKTUBHbIE MOPOLUKN MarHe3un ¢ 60nbLLon yaenbHON NOBEePXHOCTLIO. MonyvyeHHasa kaycTuye-
CKasi MarHes3usi 3aTem HanpasnseTca Ha NPOM3BOACTBO MEPTBO CrMeYeHHOM (MMAOTHO CrneyeH-
HOW) MarHe3nn unu NepuKasoBblX KNMHKEPOB, a Takke Ha NnoslydyeHne nnasfeHbIX MaTtepua-
noB (nepwuknas, anioMoMarHveBas WNuHenb). MNMonydeHHas Kayctuyeckas mMarHesusi MOXeT
ObITb UCMONb30BaHa B KA4eCTBE CaMOCTOATENbHOIO NPOAYKTa C LUMPOKOM 061acTbio npume-

HEeHnS.
2.1.1.3.1.2 O6Xur ¢ nony4eHnem mMepTBoO (NSIOTHO) CNe4YeHHOW MarHe3nu

Cblpon marHe3uT nogaeTcs Bo Bpalarowmecs neun 90 x 3,5 m n 170 x 4,5 m, rae npu
Temnepatype cBbiwe 1700 °C npoucxoguT ero obxur. Nocne obxura mMepTBO CNeYeHHbIN
OKCWUA MarHus NocTyrnaeT Ha OXNaXXAeHue B 30HYy OXNaXAeHUs nedn — XonogunbHuK, a 3a-
TeM nogaetcsa Ha gpobneHue n knaccuukaumio. B 3aBUCUMOCTM OT XMMUYECKOTO N 3EPHO-
BOro coctaBa noslydyaemasi MepTBO CrneyeHHas MarHesns noapasgeniseTcs Ha Mapku, npea-
Ha3Ha4eHHble ong:

- NONyY4eHUsT MepUKNasoBbIX NMOPOLLKOB AN NPOU3BOACTBA OrHEYNOpPHbIX U3Oennin u

Macc pa3JIM4HOro Ha3Ha4eHu4;
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- MONYyYEHMS MEPUKNA30BbIX MOPOLLKOB, MCMOMb3YILWMXCA B CTanennaBuiibHOM Npo-
N3BOACTBE: 3anpaBOYHble MOPOLLKM A5 PEMOHTA M 3anpaBOK NOAWH M OTKOCOB 3f1EKTpOCTa-
nennaBunbHbIX NeYen, KOHBEPTEPOB, 3anpaBOYHbIX Macc, 6ETOHHbLIX Macc, cMecen, mepTe-
nen, HabMBOYHbIX Macc u Ap.

B npouecce obxura marHesnta BO BpallaloLLMXcst nevax obpasyeTcsi 3HauMTeNbHbIN
YHOC MbifK, KOTOPYO YNaBNMBAOT B LUMKIIOHAX U aNeKTpodunbTpax. YIOBAEHHYH MNbiflb UC-
NONb3YIT KaK KayCTUYECKYI0 MarHe3uto B NPOMBbILLSIEHHOCTU CTPOUTESNbHbBIX MaTepuarnos, a
Takke nepepabaTbiBaloT vYepe3 bpukeTMpoBaHne U oBXuUr BO BpaLlaloLLencs nevm Ha nepu-

KI1la30Bbl NOPOLLIOK.
2.1.1.3.1.3 O6xur ¢ nony4yeHneMm nsIOTHO CMe4YeHHOro NepMuKNasHoOro KruHkepa

[Ons nony4yeHna NNOTHO CMNEYEeHHOro MepuKkriazoBOro KrMHKepa KarbLMHUPOBAHHbIV
MarHesuT noasepraeTcs TOHKOMY MOMOfy. ATO HeOBXOAMMO ANA NOSTyYeHUS BbICOKOW MAOT-
HOCTW MEepUKIa3oBoro KnuHkepa. locne nomona matepuan GpukeTUpyeTca Ha BarkoBbIX
npeccax u nogaeTcs Ha 06Xur B BbICOKOTEMMEpPATYPHbIE LWAaxXTHbIE Neyun, rae npyu Temnepa-
Type okono 2000 °C npoucxoguT ero crnekaHue. MNonyyeHHbIn NepuknasoBbliA KNUHKEP noa-
BepraeTcs M3MenbyYeHno N pacceBy N HanpaBnseTcs Ha NPOM3BOACTBO OrHEYNOpHbIX M3fe-

NWN.
2.1.1.3.1.4 NnaBneHue c Nony4YeHNeM NraBrneHoOro nepuknasa

[MnaBneHbIN Nepuknas nosiyqaroT nyTemM nraBfeHNs KayCTUYecKoro mMarHesuta B OT-
KPbITbIX 3MEKTPOAYroBbIX neyax cnocobom «Ha 6nok». [naBneHne nepuknasa npoucxoaut
nog anekTpodamu, y CTEHOK ne4vn obpasyeTcs cnekwascs macca. B npouecce nnasku npo-
NUCXOANT MUrpaunsa npumecen (OKCMAOB KanbUMs, KPEMHUS, Xenesa, anioMmHus) B GOKOBbIE
yactn 6noka, 6narogaps Yemy uUeHTpanbHas YacTb Grnoka oboraliaeTcss OKCUAOM MarHus.
Mocne nnaBneHnsa nepuknasoBble 6MOKN HANPaBnATCA Ha OxnaxaeHwe, a 3aTemM noasep-
ratoT pasgenke u namenbYeHuo 4o HeobxoamMMblx ppakumi. B 3aBUCMMOCTU OT XMMUYECKOrO
coCTaBa NnasfieHbl Nepuknas nogpasgenseTcsa Ha mapku. [lonyyeHHble maTepuansl Uc-
Nnonb3yKTCA OS5 NPOM3BOACTBA (POPMOBAHHOM U HEPOPMOBAHHOW MPOAYKLMU, a TaKkke ANnd

OTrpy3kn noTpeduTento.
2.1.1.4 OpobneHune n namenbyeHmne

Mocne obxura cneyeHHy nnm MepTBo OBOXOKEHHYIO MarHe3uto 06bIYHO n3MenbYatoT
B MenbHMUAxX 0O HeobBXoAMMOW OMCNEPCHOCTU U HaNpaBfsT Ha MarHUTHYK cenapaumio.

[na namenb4yeHus MCNOoJ1b3YIOT pa3findHble BUAbl o6opyp,OBava: LapoBble n/vnn Bankosble
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MeInbHULbI, BVI6pOMeJ'IbHVILI,bI, BasrikoBbl€ MMpecCbl BbICOKOro AaBJiEHUA. [na narotoBneHua

OpUKETOB MCMONB3YIOT ABYXCTAAUMHYIO TEPMUYECKYIO 06paboTKy.

2.1.1.5 CBegeHunsa 06 ncnonb3yemMomM NpupoaooxpaHHOM o6opyaoBaHUn

B Tabnuue 18 npencraBneHo npupoaooxpaHHoe obopyaoBaHue, npeaHa3HaveHHoe

AOna O4YNCTKM NPOMBbILLUNEHHbIX Bbl6pOCOB npon3BoacTBa OT 3arpA3HAOLLNX BELLECTB.

Tabnwuua 18 — lNMpupoagooxpaHHoe obopyaoBaHme, UCMONb3yeMOE NMpu NPON3BOACTBE OKCMAA MarHns

HanmeHoBaHue

obopynoBaHus

HasHavyeHune

obopynoBaHus

TexHonornyeckne

XapaKTepuCTUKM

AnekTpounbTp (anek-
TpocTaTuyecknin ocagm-

Tenb)

Ouunctka BbIOPOCOB OT NbINN

OKCnpga mMmarHu4

Temnepatypa — go 300 °C —
500 °C; nnowagb noBepxHo-

cTn — 0o 6000 m?

PuNbTp pyKaBHbIN

OuncTka BbIGPOCOB OT Nbinn

OKCnpga mMmarHum4

TemnepaTtypa — He 6onee
250 °C

dunbTp KAaCCEeTHbIN CK-

INOCHBIN

OuncTka BbIGPOCOB OT Nbinn

OKCunaa marHumA

Mnowagb  punbTpoBaHUA —

30-300 m?

2.1.2 OnucaHue TeXHONOrMYeCcKuX NPoLLeccoB, UCNONb3yeMbIX Npu

npousBoacTBe oKkCnaa MarHmAa «MOKpbIM» cnoco6om

B HacToswem nogpasgene paccMaTpuBaloTCs TEXHONOMMYeCckue npoLecchbl, OCHOBHOE

1 NpmMpoaooxpaHHoe obopyaoBaHNe NPOM3BOACTBA OKCMAA MarHusi «MOKPbIM» Crocobom.

TexHonoruns npom3BoacTBa okChaga MarHma «MOKpbIM» cnocobom 3aknyaeTcsa B oa-

HOBpeMeHHOI7I nnn nocnegoBaTenbHON peanniauunn cnegyrowmnmx TeXHOITOrM4eCKnx cTagun:

- NpueM, XxpaHeHne 1 NoAroToBKa (0YMCTKA) MCXO4HOro pacteopa buwoduTa;

- NpueM, XpaHeHue, unbTpauus n pasbaBneHMe WUCXOAHOro pacTBopa rmapokcuaa

HaTpwus;

- CMHTE3 U CryweHmne cycneHsnm rmapokcmnaa MmarHma,

- unbTpaLmMsa 1 NpoMbIBKA rTMAPOKCMAA MarHns Ha punbTp-npecce;

- penynbnaunda rmgpokcmnaa MarHu4,

- unbTpaumsa penynbnNMpPOBaHHONM CYCNEH3UN rMApOoKCHaa MarHus;

- 06XUr (KanbunHauuns) rmgpokcmaa MarHus;

- oXnaxgeHue okcnaa MmarHud,;

- dbacoBka, xpaHeHue (CknaanpoBaHMe) 1 OTrpy3ka roToBOro NpoaykTa.

51




UTC 21-2016

Mpouecc Npou3BoACTBa OKCUAA MarHus «MOKPbIM» CrnocoGom npeacTtasnseT coGoi
nocrnegoBaTenbHOe NPOBeAeHNEe OBYX XUMUYECKUX peaKLMii:

1) cnabo 9K30TEPMUYECKOW peakuMuM B3anMOLENCTBUS pacTBOpa xfopuga marHus ¢

pacTBOPOM MMapOKCHAa HaTpusi B COOTBETCTBUM CO CrieayloLWwMM ypaBHEHNEM peakLUK:

MgCl2 + 2NaOH = Mg(OH)z + 2NaCl + 3,0 k[x/monb;

2) yMEepeHHO 3HOOTEPMUYECKOM peakuun aervapatauum rugpokcuaa MarHus ¢ nony-

YeHnem okcnaga MmarHma B COOTBETCTBUU CO CrieayromnmMm ypaBHEHUEM peaKunn:

Mg(OH)2 = MgO + H20 - 81,6 k[x/monb.

OcHoBHOE TexHonorn4yeckoe O60py,D,OBaHVIe, ncnosibdyemoe rnpu npon3BoacrtBe OKCU-

Aa MarHmsa «MOKpbIM» cnocodbom, npueeaeHo B Tabnuue 19.

Tabnuua 19 — OcHOBHOe TexHonornyeckoe obopyaoBaHmne, CNosib3yeMoe nNpu NpoM3BOACTBE

oKkcmaa MarHma «MOKpbIM» cnocobom

HanmeHoBaHue

obopynoBaHus

HasHavyeHune

obopynoBaHus

TexHonornyeckne

XapaKTepuCTUKM

C60pHuKM (EMKOCTK) Xpa-

HeHus GuwoduTa

XpaHeHune pacteopa buwodu-

Ta

Paboyas TemnepaTtypa —
10°C —40°C

C6opHuMKM (EMKOCTK) Xpa-

HeHuns 46%-Hon Lweno4vun

XpaHeHune pacTBopa Lwenoyu

Pabouas Temnepatypa —
20°C—40°C

C6opHMKM (EMKOCTK) Xpa-

XpaHeHue n pasbasneHue

Paboyas TemnepaTtypa —

HEeHUs pacTBopa LLenoyn |pacrteopa LUenoyum 20°C—80-°C

PeakTopbl cMHTe3a CuHTes rmgpokcnaa MarHus Paboyas temnepaTtypa —
20 °C—60 °C

Cryctutenb pagnanbHbii | CrywieHne cycneHsmm rugpok- | Pabovas Temnepatypa —

C Bpawjarommecs ckpeb- |cnaga marHms 20°C —40 °C

KOBbIM MEXaHNU3MOM

C60opHMKM cycneHaumn rng-

pokcuaa MarHusi

C6op 1 xpaHeHne cycneHsum

rMOpoKcMaa MarHus

Paboyas TemnepaTtypa —
20°C—40°C

dunbTp-Npeccbl Mem-

OpaHHble

dunbTpauusa n NpombiBKa rma-

pokcnga MmarHma

Mnowagb punbTpaumm —
600-900 m?

JIeHTO4YHbIV TpaHcnopTep

TpaHcnopTupoBaHue Keka rua-

pokcnaga MmarHuna

CKOpOCTb ABMXEHUS NeHTbl —
0,1 m/c

PenynbnaTtopsl ¢ addek-

TUBHOWN MeLLankon

Penynbnaums (oTMbIBKa) rna-

pPOKCHnaga MmardHma ot Xropmuaos

Pabouas Temnepatypa —
20°C—40°C
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HavnmeHoBaHwue HasHaueHve TexHonornyeckme
obopynoBaHus obopynoBaHus XapaKTEPUCTUKN
KoHBenep neHToYHbIN TpaHcnopTupoBaHue Keka rua- | [lponssoanTenbHOCTb —

pokcuaa MarHusi

10 m3/y

MHoronogoBas neyb ¢ ne-
pemMeLlMBaloLLnM YCTPOU-

CTBOM U roperikamu

O6xxur (kanbunHaums) rmgpok-
cuga marHma npm 700 °C —
1150 °C

Ot 8 go 18 nogos; Temneparty-
pa — 150 °C — 1150 °C

OxnaguTtenb okcupa mar-

HUA

Oxna)kgeHne okcuaa MmarHus

YcTaHoBKka hacoBKM U

nanneTnpoBaHNA MELLIKOB

dacoBKa okcuaa marHma B

MeLLUKN N nanneTnpoBaHne

KomnnekTHasa yctaHOBKa

YcTaHoBKka hacoBKku B

KOHTENHEPHI

dacoBKa okcuaa marHma B

MArKMe KOHTENHEPBI

KomnnekTHasa yctaHOBKa

2.1.2.1 O6Lwwee onucaHue npouecca npuemMa, XpaHeHUsi U NOArOTOBKMU CbIpbs

[MoaroToBka ncxogHOro pacteopa dbuwoduta, Kak npasuso, npegycmMmaTpmBaeT ouib-
Tpauuio pacTBopa OT MexaHudeckux npumecen. Kpome TOro, nogrotoeska pacrtsopa 6u-
woduta MOXET BKNOYaTb NpeaBapuUTErNbHYH OYUCTKY OT MPUMECU CynbqaToB MarHus u
HaTpUa C Lenbto nonyyvyeHns 6onee Ka4eCTBEHHOMO M YUCTOr0 UCXOOHOrO Cbipbs. McxogHbin
pacTBop buwoduTta nocTynaet B NPOM3BOACTBO NO TpybonpoBoay unv B aBTOLUCTEPHAX OT
npeanpusaTMsi-nocTasLuka.

[MogroToBKa MCXOAHOMO pacTBopa rmapokcuaa HaTpus, Kak npaBsuno, npegycmaTpuBa-
eT rnpuYem UCXOAHOro KOHUEHTPUPOBAHHOIO pacTBopa rmapokcuaa HaTpus ¢ MaccoBOW AoNen
NaOH pgo 47,0 %, ero punbTpaumio OT MEXaHMYeCcKux npumecen n nocnegytowee pasbas-
neHve o6ecconeHHon BOAOW, KOHAEHCATOM UM NPOMbIBHOM BOAOW (CO CTaaum NMpOMbIBKU
rmopokcnaa mMarHusl) oo nosiydyeHust pacteopa Heobxoammon KoHueHTpaummn (go 17 mac. %
NaOH). Kpome TOro, onst UICNonb3oBaHUsA Ha CTagun penynbnauun ruapokcmaa MarHng B oT-
AEeNbHOM eMKOCTHOM 0BopyaoBaHuMM M3 Bonee KOHLEHTPUPOBAHHOIO pacTBopa Leno4vm no-
nyyatoT pasbaBneHHbI pacTBOp rMapokcnaa Hatpusa ¢ maccoson gonen NaOH He meHee
0,01 %.

McxoaHbln pacTBop LWenovm noctynaeT B NPOM3BOACTBO NO TpybonpoBoay, Unn B xe-

NNe3HOOOPOXHbLIX UMCTEPHAX, UM aBTOLMUCTEPHAX OT NpeanpuAaTnAa-nocTaBLLMKa.

53



UTC 21-2016

Ob6ecconeHHas Boga unyM KOHAEHcaT NOCTynakT B €MKOCTU — COOPHMKM NPOU3BOA-
CTBa oKcuaa marHus no TpybonpoBogy OT NpeanpuUsTUS-NOoCTaBLUMKa UNn oT COBCTBEHHOrO
NpoOun3BOACTBA.

[ns XxpaHeHust NCXOOHbIX pacTBOPOB BuioduTa, KOHLEHTPMPOBaHHOM U pa3baBneHx-
HOW LWeno4m ncnonb3yetcs obblMHOE eMKOCTHOE 0bopyaoBaHMe.

[aHHaga cTagusa xapakTepusyeTcs HU3KMM yAerbHbIM PacxogoM TENSIOBOW SHEPTrMn U
3NEKTPO3HEpPrnn, Heobxoammon Anst paboTbl MeLanok 1 HAHOCHOro 06opyAOBaHMSA, a Takke
BeCbMa HU3KMM YPOBHEM 3MUCCUN B aTMOCepHbIi Bo3ayxX. CTouHble BOAblI M NPOU3BOA-

CTBEHHbIE NMOTepn Ha JaHHOW CTaaun OTCYTCTBYIOT.
2.1.2.2 NoaroToBKa, XxpaHeHUe TonNnMBa

[Mpy npom3BOACTBE OKCMOA MarHus «MOKpbIM» crnocobom He TpebyeTcs kakas-rnmbo
crneuuvanbHasa NoAroToBka UKW XpaHeHue Tonnmea — NPUPOLHOro rasa, KOTOopbIn NocTaBns-
eTcs B MPOM3BOACTBO MO rasonposofy, Npv HeobXoAMMOCTU pedyumpyeTca npu noMoLLm
LWKaHOro ra3operynsaTopHOro nyHKTa v nNogaeTcs B CUCTEMY ra3oBbIX rOperiok MHOronono-
BOW neyn ctagmm obxura (KanbumMHaumm) rmapokcuaa MarHus.

[aHHasa cTagusa xapakrepusyeTcsa MUHUMarnNbHbIM PacXO4OM 3MEKTPO3IHEPIruuY, a Takke
OTCYTCTBMEM 3MUCCUM B aTMOCKEpHbIN BO34yX, OTCYTCTBMEM CTOYHbIX BOA4 W MPOU3BOA-

CTBEHHbIX NOTEpPb.
2.1.2.3 CnHTE3 M cryweHue cCycneH3nm ruapokcuaa MmarHus

CuHTe3 cycneHsnm rmgpokcmaa MarHusa OCyLLEeCTBIISIETCH, Kak NpaBunio, B HENpPEpbIB-
HOM peXume C UCMOfb30BaHMEM HECKOSbKMX PEAKTOPOB, CHABXEHHbIX NepeMeLLnBatoLLMMn
ycTpoucTBamu, Npu Temnepartype peakumoHHon cpeabl B npegenax 40 °C — 60 °C. lNpoTe-
Katowas peakumsa obmeHa saBnaetca cnabo aK30TEPMUYECKON, B CBSA3M C 3TUM MpeaycMoT-
peHa OononHuTenbHaa nofava rnapa B peakTtopbl CMHTE3a NOoA CIoW XUAKOCTU ANs nognep-
XaHusa TemnepaTtypbl B 3adaHHOM [uanasoHe. [1poaormkuTenbHOCTb CUHTE3a CyCneH3um
rmgpokcuga mardus npu temnepatype 40 °C — 60 °C 0b6bl4HO cocTaBnseT He meHee 1 u.

[MonyyeHHas cycneH3us ¢ MaccoBoOMW Jonen ruapokcuaa marHna B npegenax 4,5 % —
5,0 % 13 peakTopa CMHTE3a HanpaBfaeTCs B CryCTUTESNb-OTCTOMHUK AN CryleHus (ocaxae-
HWS) noa AencTememM cunbl TskecTu. CryweHHas CycneHaus rmgpokcnaa MarHusa U3 HUXKHeEN
4YacTu CrycTUTensa HanpaBnAeTcs Ha cTaauioo ounbTpauun 1 NPoMbIBKA. BepxHun ocBeTneH-
HbI croun, npegcraBnsowmnn cobon pactesop xnopuga Hatpusa ¢ maccosoun gonen NaCl oo

10,5 %, HanpaBnsaeTcs B COOPHUK BOAHO-COMNEBOro pacTteopa.
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[aHHaa ctagua xapakrepusyeTca YMepeHHbIM yaerbHbIM pacxo4oM TENnoBOW 3Hep-
mn B BUAe napa, HeobxoaumbiM AN NOAAEPXKaHUA 3a4aHHOM TeMnepaTypbl CMHTE3a, yMe-
PEHHBIM YAEenbHbIM PacxooM 3NeKTPo3Heprum ang paboTbl Melanok n HaHOCHOro obopy-
AOBaHUA, a Takke BECbMa HU3KMM YPOBHEM 3MUCCUN B aTMOCKEPHbIN BO34YyX N OTCYTCTBU-
eM Npoun3BOACTBEHHbIX NOoTepb. PaccmaTpuBaemMas CTagnsa xapakrepusyeTcs Takke caMbiM
6onbwMM BKNagom B oOpasoBaHMe CTOYHbIX BOA NPOU3BOACTBA, MPU 3TOM OCHOBHbIM
HanpaBneHMeM yTunmsaumm obpasyowmnxca CTOYHbIX BOA, NpeacTaBnsAowmx cobon BogHbIN
pacTtBop xniopuaa Hatpusi ¢ maccoson gonen NaCl go 10,5 %, aBngetca MCnonb3oBaHue
3TUX BOA B npouecce JobbluM paccona xnopuaa HaTpusi MeTOAOM NOA3EMHOMO BblLeriayn-

BaHWA kameHHou conu (ranuTta, NacCl).
2.1.2.4 dunbTpauua M NpoMbIBKa rugpokcmaa marHms Ha counbTp-npecce

CryweHHas cycneHaus rmgpokcnga marHms unbTpyetca Ha dunbTp-npeccax B ne-
PUOANYECKOM pEeXMME C NoSlyYeHneM OT(PMNbLTPOBAHHOIO ocagka ruapokcmaa marHna (keka)
M MaTOYHOro BOAHO-COSMIEBOr0 pacTBoOpa, KOTOpbIM HanpaBnseTcs B COOPHWMK BOAHO-
conesoro pacteopa. OThuUbTPOBaHHbLIN 0CadoK (KeK) NpOMbIBAeTCA HenocpeacTBEHHO Ha
dunbTp-Npecce € UCMNosib30BaHMEM NPOMbIBHOW BOAbl C HU3KOM KOHLEHTpaunen xnopuaos,
KoTopasi obpasyeTcsi Ha BTOPOW cTagmn hunbTpaumm 1 NPOMbIBKM rMapokcuaa MarHus.

O6pasytowiascs npy nepeon unbTpaunm NPoMbIBHAs BoAa Mpu BbICOKOM 3HAYEHUU
3NEKTPNYECKON NPOBOAUMOCTU (BbICOKOM KOHLEHTpaLMK XITIOPMAOB) HanpasnseTca B cbop-
HUK CTOYHbIX BOA C LENbl OYMCTKU UNW AanbHENLEro Ncnonb3oBaHus. Npu HM3KoM 3Have-
HUW yaenbHOM NPOBOLAMMOCTM 00pa3syloLascsa NpoMbiBHas BOAA HanpaefseTcs Ha cTaamio
CMHTE3a rmgpokcuaa marHus anga pasbaBneHuMs UCXOOHOro pacTBOpa KOHLEHTPUPOBAHHOM
LLIesioun Ha cTaguu npyema v noAroToBKM UCXOAHOTO ChlpbS.

[Mony4eHHbIM NPOMBLITLIM U MOBTOPHO OTXaTbIN KEK rMAPOKCUaa MarH1s HanpasnaeTcs
npu NOMOLLM CneunanbHOro NEHTOYHOro TpaHcnopTepa Ha cTaguio penynbnauumn, Npu 3Tom
Ha BbIXOAEe W3 FIEHTOYHOro TpaHcrnopTepa, Kak NpaBuso, yCTaHaBMMBaKOT YCTPOWUCTBA AN
paspyLUeHnsi CNPeCcCcoBaHHbIX NNAacTuH (GpMKETOB) KeKa rMapoKcMaa MarHus.

[aHHasa cTagma xapaktepusyeTca YMepEeHHbIM U HU3KUM YAeSbHbIM NoTpebneHnem
3NEKTPOIHEPTUMN N TEMNNOBON JHEPTUKN, HU3KMM noTpebneHnem OBOPOTHOM BOAbI, BECbMa
HU3KMM YPOBHEM SMUCCUA B aTMOCHEPHbIA BO3OYX U CYLLECTBEHHOW (DaKTU4eCKoW Unn no-
TeHUManbHON aMUCCHen CO CTOYHbIMM BOA4AaMU B BUAE MaTOMHOro BOOHO-COMEBOro pacteopa
N NPOMbIBHbIX BOA cTagum dounbTpauun. MNMponsBoacTBEHHbIE NOTEPU HA 3TOW CTaauW, Kak
npaBuIio, HECYLLLECTBEHHbI U CBSA3aHbl C NEPUOANYECKON 3aMeHon oTpaboTaHHOW PUNbTPO-

BanbHOW TKaHW UnbTp-Npecca, coaepallen YacTuubl LeneBoro npoaykra.

55



UTC 21-2016

2.1.2.5 Penynbnauus rmgpokcuaa marHms

Cragua penynbnauumn rmapokcuga MarHus ocyLlecTBnsieTcs ¢ uenbto 6onee nomnHoro
yaaneHus xsopuaa HaTpusa u3 nonynpogykra — rmgpokcuga marHuns. Penynbnaums rugpok-
cvaa MarHusa NpoBOAUTCA NMpU TeMnepaType oKpyxatLen cpefbl C ucnorb3oBaHueM crnabo-
ro pacTteopa rmgpokcuaa Hatpus ¢ maccoBsoun gosien He meHee 0,01 % B annapaTte ¢ adpek-
TMBHbLIM NepeMeLLMBaoLLMM YCTPoNCcTBOM. COOTHOLIEHNE UCXOAHOro Keka rmgpokcmaa mar-
HMA 1 pa3baBneHHOro pacTtBopa rmapokcnaa HaTpus cTporo koHTponupyetcs. Obwasa npo-
AOIMKUTENbHOCTL CTaguun penyrnbnaunn coctaBnseT He 6onee 1 u.

CycneHsnsa penynbNMpOBaHHOIO rMMAPOKCMAa MarHWs HarnpasnseTcs Ha CTaguio no-
BTOPHOM ounbTpauumn n NPOMbIBKM Yepesd NPOMEXYTOUHbIN COOPHUK CYyCNEH3NN.

[aHHaga cTagusa xapaktepusyeTcs HU3KUM yaenbHbIM NOTpebneHnem aneKkTpo3Hepru,
MWHUMarnbHbIM YPOBHEM 3MUCCUN B aTMOCMEpPHbIA BO34yX U OTCYTCTBUEM Kakux-nmbo npo-

N3BOACTBEHHbIX NOTEPb U CTOYHbIX BOA.
2.1.2.6 ®dunbTpauma penynbNMPOBaHHOW CYCNEeH3UN rMapoKcuaa MmarHus

PenynbnupoBaHHasa cycrneH3nsa rugpokcuaa MarHus unbtpyetca Ha  unbTp-
npeccax B NepmoanyeckomM pexxmmMme C noslydeHneM Keka ruapokcmaga marims u pasbasneHHo-
ro BOOHO-CONEBOro pacteopa (hunbTpaTa), KOTOpbIA HamnpaBnseTcs Ha CTaguio CUHTe3a
rmgpokcuga MarHus ans pasbaBneHus MCXOOHOro pacTBopa KOHLEHTPUPOBAHHOMW LLENOYN
Ha cTaguu npyema u NOAroTOBKM UCXOAHOrO Cbipbst MO0 MCNOMb3yeTcs Npy NPOMbIBKE Ha
cragun nepson punbTpauuun. MNonyYyeHHbIn Kek rmgpokcmaa MarHus npomMblBaeTcs Heno-
CpeacTBEHHO Ha unbTP-Npecce ¢ Ucnonb3oBaHMeM Tennon obecconeHHom soabl (40 °C —
50 °C) B0 OOCTMXKEHMA 3aJaHHOW OCTaTOYHOM KOHUEeHTpauumnm xnopugoB. Obpasyowasncs
npu 3TOM NPOMbIBHast BoAa HanpaenseTcs Nnnbo B COOPHUK CTOYHBIX BOA C LENb OYUCTKM
Unn ganbHenwWero ncnonb3oBaHus, NMMbo Ha CTaguio CUHTE3a rMOpPOKCHaa MarHusa Ons pas-
©aBneHnsa MCXOQHOro pacTBopa KOHUEHTPUPOBAHHOM LENoYM Ha CcTagumm rnpuvema wm noaro-
TOBKW UCXOLHOMO CbIPbA.

[aHHaga cTagms xapaktepusyeTcs YMEPEHHbIM UM HU3KUM YAernbHbIM NoTpebneHnem
3NEKTPOIHEPTUN U TEMFOBOWN SHEPTUN, HU3KMUM NOTpebneHnem NNTbLEBOM BOAbLI, OCHOBHbLIM MO
BKNagy W 3HavnTeNbHbIM NoTpebneHnem obecconeHHon BoAbl ANs NPOMbIBKM Keka (#o
50 M3/T npoaykTa), BeCbMa HMU3KUM YPOBHEM 3MUCCUMU B aTMOCKEPHbIN BO3OYX U YMEPEHHOW
dakTU4eCKor UM NoTeHUManbHOM 3MUCCUEN CO CTOYHbIMM BodamMu B Buae pasbaBneHHOro
BOOHO-COMEBOro pacteopa (punbTpaTta) M NPOMbIBHbLIX BOA CcTagun dunbTpaumn. Npouns-

BOACTBEHHbIE NMOTEPU HA 3TOWN CTagumn, Kak npasuio, HeCyweCTBEHHbI N CBA3aHbl C NMeEpPUo-
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ANYeCKON 3ameHon oTpaboTaHHOM UNbTPOBANIbHOW TKaHW (PUNbTP-Npecca, coaepxallen
YacTuupbl LEeNeBoro Npoaykra.

[Mony4eHHbIN NPOMbITBIA KEK rMAPOKCUAA MarHUA HanpasnseTcs npy NOMOLLM cneumn-
anbHOro Kopob4aToro NIEHTOYHOro TpaHcnopTepa Ha cTaguio obxura (kanbumHauum) rmapok-
cvga MarHus. Ha Bbixoge W3 NEeHTOYHOro TpaHcrnopTepa, Kak npasBuio, ycTaHaBnuBaroT

YCTPOWNCTBA 4119 pa3pyLUEHNs CNPeCcCOBaHHbIX NacTuH (BpMKeTOB) Keka rmapokcnaa MarHus.
2.1.2.7 O6xur (kanbuMHauusa) rmapokcmaa MarHus

O6xur (KanbunHaumMs) rMOPOKCULAa MarHUs ¢ NonyyYeHneM OKcuaa MarHusi ocyLlecTB-
nsaeTcs, Kak NpaBuno, B MHOrono4oBow neyn ¢ obwum yucnom nogos ot 6 oo 18. lNpouecc
oGXura NONHOCTLI0 aBTOMAaTM3NPOBaAH M yNpaBnsaeTcsa crneumnanbHOW aBTOMaTU3NPOBaHHON
cuctemon. Kek rmgpokcnga marHua co ctaguu ounbTpaumm noctynaet npyv NOMOLLM TpaHC-
nopTepa B crneumanbHbii ByHKep, OTKyAa Npu NOMOLLM CneumanbHOro LIamMoBOro Hacoca
nogaeTca B MHOronoAoByk neyb. MHoronogosas neyb 0OblMHO BKMOYaeT B cebs cneayto-
Lne y3nbl U CUCTEMBI:

- FONTOBKY neuu;

- KOXYX Meyu ¢ nogamu, MMeLWnMmn orHeynopHyro oyTepoBKy;

- LEHTpanbHbIN Bar;

- CMCTeMy NoJayun oxnaxaarwLlero Bo3gyxa v Bo3gyxa afis ropeHus;

- CUCTEMY ra3oBbIX rOperiok;

- CUCTeMy OTBOAA OTXOOALLMX ra3oB.

B MHOronogoBon neymn 3a CYET CXuraHus NpUpoLHOro rasa B n3bbiTke BO3gyxa Noa-
aepxuBaeTtca TemnepaTtypa B npegenax 150 °C — 1100 °C, npuyemM BO34yX, nogaBaeMbii
Ha ropersku, opMmnpyeTca U3 ABYX NOTOKOB: U3 aTMOCKEPHOro Bo3ayxa 1 U3 ropsiyero Bo3s-
ayxa, obpasytoLlerocst Npy oxnaxneHun LeHTpanbHoro Bana neyu.

Kek rugpokcmaa marHma nogaeTtcs cBepxy Ha BHyTpeHHU Kpyr noga Ne 1 mHoronozo-
BOW Meyun, C KOTOPOro OH 3aTeM MOCTyNaeT Ha BHELUHWUW KPYr HWXKe pacrorioXeHHOoro noja
Ne 2. Ha noge Ne 3 obxuraembii Mmatepuan cHoBa nogaeTcs Ha BHYTPEHHWU Kpyr. 1o Takomy
NPUHUMNY YepeaoBaHUs OGXuUraembli MaTepun ABMXKETCS Yepe3 MHOrornogoBYH MNeyvb U B
KOHLE KOHLOB BbIBOAMTCA C MOCMEAHEro noga neyu no pasrpy3oyHoMy xenoby Ha cneuu-
anbHbIN LIHEKOBLIN KOHBewep. [lpeBpallieHne Keka rmgpokcuaa MarHus B OKCUA MarHus
OCYLLIECTBNSAETCA B MHOrOMOA4OBOWN NeYM B HECKOSIbKO 3TanoB crnegylowmum obpasom:

- Ha nogax Ne 1 1 Ne 2 nponcxoauT CyLLKa BNaXXHOro rmapokcnaa MarHus;

- 06xur (KanbunHauus, gervapaTtauumsl) rmgpokcmaa mMarHusi NpoucxoguTt npu temne-

patypax 700 °C — 1100 °C Ha cpeaHux nogax neuw,
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- obpasoBaHue okcuaa MarHus € 3agaHHbIMK NokasaTensamMu yaenbHOM NOBEepPXHOCTU U
aKTMBHOCTU npoucxoauTt npu Temnepatypax 700 °C — 1100 °C Ha HMXHUX nogax neyu;

- NpegBapuTenbHOe oxIaXxaeHue okcuaa MarHusa Ha nocrnegHeM HUXKHEM noge neyu.

YnpasneHne temnepaTypon Ha kaxgom oborpeBaeMoOM nofe neyn OCyLlecTBnAeTcs
nyTemMm perynMpoBaHus o6beMHOro pacxoga npupoaHoOro rasa v Bo3gyxa, nofjaBaeMblX Ha
roperku.

Bpemsa npebbiBaHns o6xunraemoro matepuana B MHOrONoAo0BOM Neyn onpenensieTcs
4YacTOTOW BpalLeHWs1 LeHTpanbHOro Bana, Konm4ecTBOM KpblfibeB CKpebKkoB, TUMOM U pacno-
NOXeHMeM nonacTten ckpebkoB, a Takke cCBOMCTBaAMU (BNa)XHOCTbIO, AUCNEPCHOCTbLIO) MC-
XOOHOro Keka.

C nocnegHero noga neyu, Ha KOTOPOM MPOUCXOAUT NpefBapuTenbHOe oXnakaeHue,
oKcua MarHms ¢ Temnepartypon He 6onee 500 °C no pasrpy3o4HOMY Xenoby BbIBOAUTCS Ha
LLIHEKOBbIN KOHBENEP CUCTEMbI OXNaXKaeHUs NpoayKTa.

[aHHasa cTagusa xapakTepu3yeTCcsa CyLWECTBEHHbIM WUAW yMEpPEHHbIM noTpebneHnem
9NEKTPOIHEPTNN, OCHOBHLIM W 3HAYMTENbHBIM NOTPebneHnem TEennoBOW JHEPruM B BUAE
NPUPOAHOro rasa, camblM BbICOKMM YPOBHEM 3MUCCUWN 3arpA3HAOLWNX BeLecTB B aTMo-
chepHbIn BO3AyX € AbiMoBbIMK razamu (CO, NO, NO2, CH4, CO2) u Beibpocamu nbinv MgO u
OTCYTCTBMEM 3MUCCUN 3arpsa3HAOLMX BELECTB CO CTOYHbIMM Bodamu. [MponsBoacTBEHHbIE
noTepu Ha 3TOW CTaguu, Kak npaBuro, HeCYLLECTBEHHbl U CBA3aHbl C NEPUOANYECKON YUCT-
KOW TEXHOMNOrMYyeckoro obopyaoBaHMs OT OTNOXEHUIW NPOoayKTa.

O6paasylowmecs Ha 3ToM CTaaun NPOMbILNEHHbIE BbIOPOCHI, coaepalime nbiib OK-
cvaa MarHust U AbiIMOBbIE rasbl, HANpPaBnsTCA Ha cucTeMy obecnbiMMBaHUSA OTXOOALWMX ra-

30B 1 peumpkynsaumm noinu (cm. 2.1.2.10).
2.1.2.8 OxnaxaeHue okcuaa MarHusa

Okecnp, marHus, nocTynarwum no LUHEKOBOMY KOHBEWEPY M3 MHOrOnoAoBOW neuwn,
HanpaBnseTca B CMECUTESNbHbLIA LWIHEK M Janee B crneuuanbHbi OXflaguTenb, KOTOpbIn
oxnaxgaetcsi 060poTHOM BOOOW. B cMecnTenbHOM LIHEKE NMPOUCXOOUT CMELLEHME TOpsYero
oKcuga marHud, noctynaroLwiero U3 MHOrornogoBOM Meyn, N OXNaxgeHHOro okcuga MarHus,
nocTynaroLero n3 OyHkepa oxnaXKgeHHOro Npoaykra, C Lernblo OXNaxaeHusi ropsiyero oKcu-
Aa MmarHu4. NMonyyeHHbIM B pe3yrbTaTe CMELeHUs YaCcTUYHO OXIaXOeHHbIN 40 Temnepary-
pbl He 6onee 140 °C — 145 °C okcup marHus nocTynaeT B cheumanbHblil OxnaguTenb,
CHabXXeHHbI POTOPHOW CnUpanblo, B KOTOPOM NPOUCXOAUT OXNaKAeHWe nNpoaykTa Ao TeM-

nepaTtypbl He 6onee 90 °C.
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OxnaxaeHHbIN OKCUA, MarHusa 13 oxnaguterns npyv NOMOLLUM LLHEKOBOro NUTatens Bbl-
rpy’>KaeTcsi B MPOMEXYTOUYHbIA OyHKep, OTKyaa Mo LUHEKOBOMY KOHBEWepy HanpaBnsieTcs B
npuemMHbIn ByHKEp cUCTEMbl MHEBMOTPAHCMNOPTA M Aanee Ha CTaauio hacoBKW, XpaHEHUS U
OTrpy3KM rOTOBOro NpoAayKTa.

[aHHasa cTtagns xapakTepusyeTcsi HU3KMM YPOBHEM MOTPEeObneHus 3neKTpoaHepruu,
YMEPEHHbIM YPOBHEM NOTpebneHns o6opoTHOM BOAbI ANS OXNaXOeHUd, OTCYTCTBUEM IMUC-
CUN 3arpsaA3HSOLLNX BELLECTB CO CTOYHbIMU BO4AMM, a TaKKe OTHOCUTESTbHO HU3KOW 3MUCCU-
e NbiM B aTtMOCepHbIN BO3AyX BCneacTBUE NMPUMEHEHUS CUCTEMbI OYMCTKM BO3dyxa OT
nbinn okenga marHusa (cm. 2.1.2.10). Npom3BOACTBEHHbIE NOTEPM HA 3TOW CTaguu, Kak npa-
BWIO, HECYLLIECTBEHHbI U CBSI3aHbl C NEPUOANYECKON YMCTKON TeXHoMormyeckoro obopyaosa-
HUA OT OTNOXEHWUA MPOAYKTa M Nepuoanmyeckon 3ameHon oTpaboTaHHbIX pyKaBHbIX (bunb-

TPOB.
2.1.2.9 ®acoBKa, XxpaHeHue (CKnagupoBaHMe) U OTrpy3Ka rotToBoro npoaykra

[OTOBLIN OXNAXAEHHbLIN OKCUA, MarHus u3 npuemHoro OyHkepa npwu NOMOLLM cheuun-
anbHOro nuTatensa nogaeTcs B CUCTEMY NMHEBMOTPAHCNOPTA, rge NOTOKOM OCYLUEHHOro Tex-
HOJTOrMYeCcKoro Bo3ayxa TPaHCMNopTMpyeTCcs B CUMMOChLl. 3aTeM NPOAYKT NOcTynaeT B cneuu-
anbHbIN OYHKEpP, N3 KOTOPOro NPY NOMOLLN LUHEKOBBIX NUTaTenen NocTynaeT Ha (pacoBky.

B 3aBMCUMMOCTM OT 3a4aHHOIO BUAA YNakoBKM OCYLLECTBNAOT MO0 hacoBKy NpoayKTa
B MeLUKM maccomn no 20 Kr ¢ nocrneayrwmm nannetTmposaHnem, nnbo hacoBKy B MATKME KOH-
TenHepbl. PacoBaHHbLIN OKCUMA MarHUsS TPaHCNOPTUPYETCs Ha CKrag roToBOW MpoayKUuMn npu
nomMoLum anektTponorpysymkoB. OTrpy3ka npoAaykTa Ha aBTOTPaHCMNOPT noTpedbuTensa Takke
OCYLLEeCTBMAETCS SNeKTPoNnorpy3ymkaMmmn npm noMoLLmM NOrpy3o4HOro naHgyca.

Bo3gyx oT nHeBMOTpaHcnopTa NocTtynaeT U3 CUIOCOB Ha OYUCTKY B KacCeTHble ourb-
TPbl, NOCIE Yero Npu NOMOLLM BEHTUNATOPOB BblbpackiBaeTca B aTMocdepy.

[aHHaa cTagua xapaktepusyeTcd OTHOCUTESNbHO HU3KMM YPOBHEM MOTpebneHns
9NEKTPOIHEPTNN, NOTPEBNEHMEM OCYLIEHHOINO TEXHOMOMMYECKOro BO3dyxa Ans NMHEBMOT-
paHcrnopTa, OTCYTCTBUEM 3MUCCUUN 3arps3HSOLLMX BELLECTB CO CTOMHLIMM BOAaMU, a Takxke
OTHOCUTESIbHO HW3KOWM 3MUCCUEN NbINM B aTMOCepHbIN BO3OyX BCreaCTBUE MPUMEHEHUs
3(PPEKTUBHOMN CUCTEMBI OYUCTKU BO3ayXa OT NbINK okcnaa marHus (cm. 2.1.2.10). NMpownssoa-
CTBEHHbIE NMOTEPU Ha 3TOW CTaZuW, Kak NpaBuio, HECYLEeCTBEHHbI U CBA3aHbl C nepuoanye-
CKOWM YMCTKOW TEXHONOrm4yeckoro obopyaoBaHnst OT OTMOXKEHUA NPOAYKTa U NEPUOANYECKON

3aMeHOWN KaCCeTHbIX UMK PyKaBHbIX (PUNbTPOB.
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2.1.2.10 CBepeHus 06 ncnonb3ayemMom NpupoaooxpaHHOM o6opyaoBaHUMU

OTxoasime U3 MHOrONOAOBOW NEYn NPOMbILLNEHHbIE BbIOPOCHI, coaepalime Mbifb
OKCMAa MarHusi U AbIMOBbIE rasbl, MOCTYMNAOT MO ra3oxXo4y B 3NeKTPOPUIbTP Ha OYUCTKY OT
NbInn.

Ha ctagum oxnaxgeHusi okcuaa MarHusi NMpUMEHSIETCS CUCTEMa OYUCTKU Tropsivyero
BO34yXa OT MbifI OKCMAA MarHusi C UCNosb30BaHWEM PYKaBHOMO hunbTpa ¢ nepuoamnyeckomn
pereHepaunen pUNbTPYHOLLMX 3NIEMEHTOB U BO3BPATOM NPOAYKTA B TEXHONOMMYECKUIA LIMKIT.

Ha ctagun dacoBku rotoBoro Npoaykrta NPUMEHSIETCS CUCTEMA OYMCTKM BO3dyxa OT
MbifIM OKCMAA MarHusi C UCMoNb3oBaHMEM (pUNbTpa KaCCETHOrO0 CUIOCHOrO, KOTOPbIA HEemMo-
CpeACTBEHHO CBSi3aH C CUIOCOM.

B tabnuue 20 npeacrtaBneHo npupogooxpaHHoe obopyaoBaHue, npegHasHavyeHHoe

OnAa OMUCTKU NPOMbILLUITEHHbIX Bbl6pOCOB npon3BoacTBa OT 3arpA3HAKOLLNX BELLECTB.

Tabnuua 20 — MNpupoaooxpaHHoe 06opyaoBaHMe NPoOU3BOACTBA MMAPOKCHAA MarHUs

HanmeHoBaHne HasnaueHue TexHonornyeckue
obopynoBaHus obopynoBaHus XapaKTEPUCTUKN
AnekTpodunbTp OuncTka BbIGPOCOB OT Nbinn Temnepatypa — go 300 °C —

okcumaa marHus 400 °C; nnowaab NoBepxHo-

CTU — [0 2400 m?

PuNbTP pyKaBHbIN OuncTka BbIGPOCOB OT Nbinn TemnepaTtypa — He 6onee
okcuaa marHus 200 °C
PuUnbTP KacceTHbIN cu- Ouunctka BbIBPOCOB OT NbINN Mnowagb  PunbTpoBaHUA —
NOCHbIN oKCcuaa MarHus 30 M?;, 0ObEeMHbI pacxod —
40 M3y

MpupoagooxpaHHoe obopyaoBaHNE AN OYUCTKM CTOYHbIX BOA B CAMOM MpPOU3BOACTBE
OKCMAA MarHusi NPakTU4YecKn He UCMONb3yeTcsl, MOCKONbKY 06pasyrolimecs CTOYHble BOAbI,
cogepkalume B Ka4eCTBe OCHOBHOIO 3arpsi3HsitOLLIEro BeLecTBa Xopua HaTpus, kak npaBu-
1o, UCMOMb3YKTCA NPU NPOU3BOACTBE paccona Xnopuaa HaTpus MeTogoM MOA3EMHOIO Bbl-
LiernaymBaHus conun. Xo3sincTBeHHO-bbITOBbIE CTOYHbIE BOAbI, 06pasyolimecs B pesynbtaTe
AesTenbHOCTM NepcoHana Npou3BOACTBa, HanpaBnslTCA HAa BMONOrMYeckme OYUCTHbIE CO-

OPY>KEHWNSI OpraHn3aLmm, OCyLLECTBNSAIOLEN BOOOOTBEAEHNE N OYUCTKY CTOYHBIX BOA,.

60



UTC 21-2016

2.2 OnucaHMe TEXHONOrM4YeCcKMX NPoLeccoB, UICNOMb3yeMbIX B

HacTosLlee BpemMsda Npu npon3BoacTtBe rmgpokcunaa marHmsa

B HacTosiwem nogpasgene paccmaTpuBaroTCa TEXHONOMMYECKne NpoLecchl, OCHOBHOE
N NpupoaooxpaHHoe obopynoBaHME NPOM3BOACTBA MApPOKCUAA MarHWs «MOKPbIM» CMOCO-

oom.

2.2.1 OnucaHue TeXHONOrM4YeCKNX NpPoLeccoB, UCMONb3yeMbIX B HacTosiLee

BpeMsi NP1 NPOU3BOACTBE NMMAPOKCUAA MarHMA «MOKpPbIM» CNOCOG0OM

TexHonorns Npon3BoACTBa ’MAPOKCHMAA MarHUsa «MOKPbIM» CNOCcOB0M 3akrioyaeTca B
nocnegoBaTenbHOM peanuaaumm criegyrowmx TeEXHONOrM4Yeckux cTagmm:

- NpUeM, XpaHeH1e 1 NoAroToBka (0YMCTKa) MCXOAHOro pacteopa buwodura;

- Npuem, XpaHeHue, punbTpaums n pasbaBneHne UCXOQHOro pacTtBopa rmapokcuaa
HaTpu4;

- CMHTE3 CYCMNEeH3UN rmapokcnaa MmarHus;,

- aBTOKNaBMpOBaHUE CyCrneH3nu rmgpokcmaa MarHus;

- oXnaxaeHue CycneHsuu ruapokcuaa MarHus;

- hunbTpoBaHME N NPOMbIBKA rMApoKcnaa MarHmsa Ha ounbTp-npecce;

- CyLLKa M U3MeSbYeHne rmapokcmaa MarHmsi ¢ BO3MOXHOW MOBEPXHOCTHOM obpaboT-
KOW YacTuy moandumkaTopamu,

- (pacoska, xpaHeHue (cknagMpoBaHWe) N OTrpy3Kka roToBOro NPoayKTa.

Mpouecc npon3BoAcTBa rMOPOKCMAA MarHUsi «MOKpbIM» cnocobomM npeacTaBndeT co-
OO ocyllecTBNeHMe XMMMYECKO OOMEHHOW peakumnKn, XapakTepusyrLwenca He3HauynTeNb-

HbIM 9K30TEePMMYECKNM 3PEEKTOM, B COOTBETCTBMM CO CNEaYOLWMM ypaBHEHNEM:
MgCl2 + 2NaOH = Mg(OH)2z + 2NaCl + 3,0 kDx/monb
OcHoBHOEe TexHonorn4eckoe obopyaoBaHue, UCMoNb3yeMoe Npu NpovM3BOACTBE rNa-

poKkcuaa MarHusi «MoKpbIM» crnocobom, npueeaeHo B Tabnvue 21.

Tabnuua 21 — OCcHOBHOe TexHonornyeckoe obopyaoBaHmne, CNosib3yeMoe Npu NpoM3BOACTBE

rmapokcuaa MarHus

HanmeHoBaHue HasHavyeHune TexHonornyeckne

obopyaoBaHuns obopyaoBaHuns XapaKkTepuCTUKK

C6opHuKM (eMKOCTM) Xpa- | XpaHeHne UcxogHoro pacteo- |Paboyas Temnepatypa —

HeHna buwoduTta pa buwoduta 10°C —40°C
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lNpodomkeHue mabnuubi 21

HanmeHoBaHue

obopynoBaHus

HasHaveHune

obopynoBaHus

TexHonornvyeckne

XapaKTepuCTUKM

C6opHMKM (EMKOCTK) Xpa-

HeHna 46%-HOW Leno4n

XpaHeHne ncxogHoro pacTBo-

pa LWeno4n

Pabouas Temnepatypa —
20°C—40°C

C6opHMKKM (EMKOCTH) Xpa-
HeHus pa3baBreHHOro

pacTBopa Lenoym

PasbasneHne n xpaHeHue

pacTBopa Lienoyu

Pabouas Temnepatypa —
20°C—80°C

Peaktopbl cnMHTE3a

CwuHTes cycneH3uun rmgpokcuaa

MarHmsa

Paboyas TemnepaTtypa —

He bonee 60 °C

COBopHMKM cycneH3un rng-

pokcuaa MarHusi

XpaHeHue, HarpeB unn oxna-
XOeHue CyCrneH3nn ruapoKcu-

Aa MarHusa

Pabouas Temnepatypa —
80°C—90°C

ABTOKIaBbl C NepemMeLln-

BalOLLMMM yCTpOMUCTBaMM

ABTOKJ'IaBVIpOBaHVIe CyCneH3nun

rmapokcuaa MarHus

[laBneHne — He bonee
1,2 MlMa. Paboyas Temnepa-

Typa — He 6onee 195 °C

COBopHMKM cycneH3un rng-

pokcnga MmarHma

[Mpuem n oxnaxageHwe cycnex-

3N rmgpokKkcnaa MmarHma

Pabouas Temnepatypa —
40 °C — 105 °C

TennoobMeHHUKH

OxnaxgeHue cycneHsuun rna-

pokcuaa MarHusi

[Mnowanb noBepxHOCTU Ter-

noobmeHa — 15-50 m?

dunbTp-npecchbl

dunbTpauusa n NpombiBKa rma-

pokcnga MmarHma

[Mnowaab NOBEPXHOCTU PUNb-

Tpauun — o 500 m?

EmkocTn obecconeHHom u

NPOMbIBHOW BOAbl

Mpuem n xpaHeHne BOAbI ANs

NMPOMbIBKU KEKa

Paboyas TemnepaTtypa —
20°C —50°C

KoHBenep NeHTOYHbLIN

TpaHcnopTUpOBKa Keka rna-

pokcuaa MarHusi

Ob6bemHas nponssoanTenb-

HOCTb — 10—15 m3/y

TennooBMeHHUK KOXyXO-

Tpyb4yaTbIn

HarpeB BO34yXa OAbIMOBbIMU

ra3amm

Paboyas TemnepaTtypa —
400 °C — 450 °C

["openku rasoBble

CxunraHme npupoaHoro rasa

AN HarpeBa Bo3adyxa

Tennosas MoLHOCTb (900—
1000) kBT

PoTtopHo-BuxpeBasa menb-

HULA c nogorpesaTenem

Cyuwika, namernbveHune u no-
BEepXHOCTHas obpaboTka rna-

pokcuaa MarHusi

O6bemHas nponssoanTenb-
HoCTb no Bo3ayxy — 20 000—
30000 m3/y
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OkoHyaHue mabnuubi 21

HavnmeHoBaHwue HasHaueHve TexHonornyeckme
obopynoBaHus obopynoBaHus XapaKTEPUCTUKN
Knaccudgmkatop Knaccudgukauunsa nsmensyeH- |Yacrtora BpalleHus knaccudgu-
Horo Mg(OH)2 kaTopa — 1450 MuH™!
Cunocebl ¢ BubpaTtopom 1 | XpaHeHue npoaykTa Pabouyas Temnepatypa —
nHeBMOMNyLLKamMun 20°C —40°C
YcTaHoBKa (pacoBku n dacoBka (ynakoBka) rotoBoro | KomnrnekrHas ycTtaHoBKa
nanneTnpoBaHus npoayKTa B MEeLLUKN
YcTaHoBKa (bacoBku B dacoBka (ynakoBka) npogykrta |KomnnekTtHas ycTaHoBKa
KOHTENHEpPHI B KOHTENHepbI

2.2.1.1 O6Lwwee onucaHue npouecca npuemMa, XpaHeHUsi U NOArOTOBKMU CbIpbs

lMogroToBKa MCXOQHOro pacteopa duwoduTa, Kak npasuno, npegycmaTpmBaeT dunb-
Tpauuio pacTBopa OT MexaHudeckux npumecen. Kpome TOro, nogrotoeska pacrtsopa 6u-
wodunta MOXeT BKNOYaTb NpeaBapuUTErNbHYH OYUCTKY OT MPUMECU CyrnbqaToB MarHus u
HaTpUa C Lenbto nonyyvyeHns 6onee Ka4eCTBEHHOMO M YUCTOr0 UCXOOHOrO Cbipbs. McxogHbin
pacTBop GuwoduTta noctynaet B NPOM3BOACTBO NO TpybonpoBoay unm B aBTOLUCTEPHAX OT
npeanpusaTMs-nocTasLuka.

[MogroToBKa MCXOAHOMO pacTBopa rmapokcuaa HaTpus, Kak npaBsuno, npegycmaTpuBa-
€T NpUemM UCXOOHOro KOHLEHTPUPOBAHHOIO pacTBoOpa rMapokcnaga HaTpmMs C MaccoBOW Jonen
NaOH pgo 47,0 %, ero punbTpaumio OT MEXaHMYEeCKUX NpuMmecen n nocnegytowee pasbas-
neHne obecconeHHoOn BOAOW, KOHOEHCATOM Wy NMPOMbIBHOW BOAOW (CO CTaauMu MPOMbIBKM
rmapokcnaa marHusl) 4o nosydeHnsa pactsopa Heob6XoaANMMOW KOHUEHTpaumn. McxogHbin pac-
TBOP LLENoYn NocTynaeT B NPOM3BOACTBO NO TpybonpoBody UMM B XKENEe3HOLOPOXHbIX Lin-
CTepHax, Unun aBToUUCTEPHAX OT NPeanpPUATUA-NOCTaBLLMKA.

O6ecconeHHas Boga unu KOHAEHcaT NoCTynarT B NPOM3BOACTBO No Tpybonposoay oT
npeanpusaTMs-nocTaBLmKa Unm oT cCO6CTBEHHOIO NPOM3BOACTBA.

[na xpaHeHus MCXOOHbIX pacTBOpOB GuwoduTa, KOHLEHTPUPOBaHHOM 1 pa3baBneH-

HOW LLienoYm ncnonb3yetca obblMHOE eMKOCTHOE 060pyaOBaHME.
2.2.1.2 NoaroTtoBKa, XxpaHeHMe Tonnuea

B npousBoacTBe rmgpokcmaa MarHust «MOKpbIM» crnocobom He TpebyeTtca kakasi-nmbo

cneunanbHaa nNoaroToBka UM XpaHeHne TornfimBa — MNnpupoaHoro rasa, KOTOprI7I nocrtynaet
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no rasonpoBoAy OT NpeanpuaTUA-NocTaBLLMKa, NPY HEOOXOAMMOCTU peayumupyeTcs npu no-
MOLLM LIKAdHOrO ras3operynsiTopHoOro MyHKTa nMBo HemnocpeacTBEHHO MCMonb3yeTcs npwu

NPOU3BOLCTBE Ha CTaAnW CYLLKU rMApoKCMaa MarHusi B pOTOPHO-BUXPEBOWN MeENbHULIE.
2.2.1.3 CnHTEe3 cycneH3nm rmapokcuaa MmarHus

CuHTe3 cycneH3um rmgpokcmaa MarHusa OCyLLEeCTBIISIETCH, Kak NpaBunio, B HENPEpbIB-
HOM pPEeXUME C UCMOSNb30BAaHMEM HECKOSbKMX PEAKTOPOB, CHAGXEHHbLIX NepeMELLVBaOLLMMN
ycTpoucTBamu, Npu Temnepartype peakumoHHon cpeabl B npegenax 40 °C — 60 °C. lNpoTe-
Katowaa peakuma obMeHa siBnsieTca cnabo 3K30TEPMUYECKON, B CBA3N C 3TUM B peakTopbl
CUHTEe3a npefycMoTpeHa OoMoNHUTEeNbHaa nogadva napa gns nogaepxaHna temnepaTypbl B
3ajaHHOM guanasoHe. [lonyyeHHas cycrneH3us rmgpokcuaa MarHua HanpasrisieTcd B Mnpo-
MEXYTOYHbIN oborpeBaembin COOPHUK ANA NpeaBapuUTENbHOrO NogorpeBa CyCneHsun Ao
80 °C — 90 °C nepepn ctagmen aBToKNnaBMpoOBaHUS.

MpoOomKNTENBbHOCTL CUHTE3a CYCNeH3Mu rmapokcmaa marHms obbl4HO cocTaBnsieT
He meHee 1 u.

[aHHasa cTagusa xapaktepusyeTca YMepeHHbIM yaerlbHbIM pacxo4oM TEensioBOW 3Hep-
rMu B Bnae napa, HeobxogMmbiM ANa Nogaep)XaHus 3agaHHOW TemnepaTtypbl CMHTEe3a 1 no-
Aorpesa CyCneH3uu, yMepeHHbIM yaerbHbIM PacXo4oM 3NeKTpoaHeprum ans paboTsbl Mela-
NOK N HAHOCHOro obopyaoBaHUA, a Takke BeCbMa HU3KUM YPOBHEM aMUCCUM B aTMocdep-

HbI BO3ayX. CTOYHbIE BOAbI ¥ NPOU3BOACTBEHHbIE MOTEPU HA JaHHOW CTaAun OTCYTCTBYHOT.
2.2.1.4 ABTOKNaBMpoBaHMe CyCcneH3uu ruapokcmumaa marHms

[aHHasa cTagms 06bIYHO OCYLLECTBAAETCA B HEMPEPLIBHOM pPeXUMeE B Kackage u3 cne-
uManbHbIX aBTOKNABOB, pacCYMTaHHbLIX HA Heobxoammoe n3bbIToYHOE aaBneHue (He bonee
1,2 MINa) n cHabxXeHHbIX 3EKTUBHLIMU NEPEMELLMBAIOWNMIN YCTPONCTBamMK. TemnepaTy-
pa aBTOKNaBMPOBaAHUS, Kak npasuno, He npesbiwaeT 200 °C. Obwasn npoaomKUTENbHOCTb
ctagumn coctaesnget oT 5 ao 10 4. OcyliecTBneHme aTon cTagnum HeobxogmMmo Ans nonydve-
HUSA cneumdunyecknx NnoTpednTenNbCKMX CBOMCTB CUHTETMYECKOrO M’MApPOKCHMaa MarHusi, B TOM
yucne rpaHyrnomMeTpun N yaensHOW NoBEePXHOCTU YacTuL NpoayKTa.

[aHHaa cTagus xapakrepusyeTcsd OTHOCUTENbHO BbICOKMM yAerbHbIM pacxoLoM Ten-
FI0OBOW 3HEPrun B BMAe napa, HeobxoauMbiM ANs NogaepKaHns 4OCTAaTOYHO BbICOKMX TEM-
nepatyp v gasfeHna Npu aBTOKMNaBUPOBaAHUN, YMEPEHHbIM yAernbHbIM Pacxo4oM 3IeKTpo-
3Hepruu, a TaKkke BeCbMa HU3KMM YPOBHEM SMUCCUM 3arpsa3HAOLLMX BellecTB B atMmocdep-

Hblh BO3ayX. CTOYHbIE BOAbLI U MPOM3BOACTBEHHbIE NOTEPU HA AAaHHOW CTaaum OTCYTCTBYHOT.
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I'IonyquHaﬂ AdBTOKNaBmnpoBaHHaA CyCNneH3nda rngpokcunaga mMarHud noa nasiieHnem

HanpaBnseTca Ha CTaauio OXNaXaeHus.
2.2.1.5 OxnaxpaeHue cycneH3uu rugpokcuaa MmarHusi

CycneHs3na rmgpokcuga marHusi Co ctagum aBTOKMaBMPOBaHUA NOCTynaeT B COOPHUK
CYCneH3nun, rae NpoOUCXoauT ee YaCcTUYHOEe OXMaXAeHue 3a CHET BTOPMYHOIo BCKUMNAHUS BO-
Abl. 3aTeM YaCTMYHO OXNaXAeHHas CyCcneH3usi NocTynaeT B TennOOOMEHHWK, rae Nponcxo-
AT fganbHenwee oxnaxaeHue cycneHaun o temnepatypbl He 6onee 60 °C. OxnaxaeHue
CycrneH3mm B TennoobMeHHMKE OCYLLEeCTBNSAETCS C MCMNoSfib3oBaHneM O0BOpPOTHOW BOAbI, MO-
CTynawLlen u3 cetu npeanpuaTus.

[aHHasa ctagua xapakTepusyeTcsi OTHOCUTENbHO HU3KUM yAeribHbIM noTpebneHnem
3NEKTPOIHEPTUN, YMEPEHHBIM NOTPpebNeHnem 060pOTHOM BOAbLI AS1S OXNaXKAEHMSA CYCNEeH3nm
N OYEHb HU3KMM YPOBHEM 3MUCCUN 3arpA3HSAIOLLNX BELLECTB B aTMOCcdepHbIM Bo3ayx. CTou-
Hble BOAbl U NPOM3BOACTBEHHbIE NOTEPU HA AAHHOW CTaauN OTCYTCTBYIOT.

OxnaxgeHHaa [0 HeobxoouMmow TemnepaTypbl CYCNeH3us ruapokcuaga MarHus
HanpaBnsieTcs vepes3 cneymnanbHble COOPHMKM CyCrneH3un Ha unbTpoBaHWE Ha UNbTP-

npecc.
2.2.1.6 dunbTpoBaHMe U NPOMbIBKA rmapokcuaa marHua Ha dunbTp-npecce

[MonyyeHHas oxnaxageHHasa CycrneH3nda ruapokcuaa MarHusa ovnbTpyeTcs Ha punbTp-
npecce B NepuoauyeckoM pexume C nosiydeHMem oTuIibTPOBaAHHOINO ocajka rmgpokcmaa
MarHus (Keka) 1 MaTOYHOro BOAHO-coneBoro pacteopa. OTuUnbTPOBaHHbLIN OCadoK (KekK)
NPOMbIBAETCA HEMOCPEACTBEHHO Ha UNbTP-Npecce ¢ UCNonb3oBaHNEM 0OECCONEHHON BO-
Abl 4O OOCTMXKEHMSA 3afaHHOW OCTATOYHOM KOHUeHTpauuun xnopuaoB. Obpasylowaaca npu
3TOM NMPOMbIBHAA BoAa HanpaensieTcsa NMbo B COOPHMK CTOYHbLIX BOA C LIENbI0 OYUCTKU UK
AanbHenwero ncnonb3oBaHns, NMbo Ha cTaguilo CUMHTE3a rmagpokcuaa marHus ons pasbas-
NEHNs1 NCXOOQHOro pacTBopa KOHUEHTPUPOBAHHOW LENoYn Ha CTaaun npMemMa n noaroToBKM
NCXOAHOrO CbIpbSi.

[aHHaga cTagms xapaktepusyeTcs YMEPEHHbIM UM HU3KUM YAernbHbIM NoTpebneHnem
3MEKTPOIHEPIMN N TENNOBOW 3HEPTUKN, HU3KUM NOoTpebneHnem obopoTHOM BOAbI, OCHOBHbLIM
no BKMagy W 3HaYUTENbHbIM NOTpebneHnem obecconeHHon BOAbl ASs NMPOMbIBKM Keka (4o
40 M3/T npopykTa), BeECbMa HU3KMUM YPOBHEM 3MWUCCUIA B aTMOCKEPHbLIA BO3AyX W Cylle-
CTBEHHOM (paKTUYECKOM UM NoTeHuMaribHOM 3MUCCUEN CO CTOYMHLIMW BOogamMu B BuMAe Ma-
TOYHOrO BOAHO-CONEBOr0 pacTBOpa M MNPOMbIBHbIX BOA cTaguu cunbTpauun. Npounssoa-

CTBEHHbIE MOTEPUN HA 3TOWN cTagmu, Kak npasuno, HeCcywecCTBEeHHbl N CBA3aHbl C Nnepnoanye-
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CKOWM 3aMeHon oTpaboTaHHOW (hnnNbTpoBanbHON TKaHW PUNbTP-Npecca, coaepKallen yactm-
Ubl LLeneBoro npoaykra.

[MonyyYyeHHbIN NPOMBITBIA KEK TMAPOKCUAa MarHMs HanpasnseTca npyu NoMoLLm cneuu-
arbHOro NIEHTOYHOro TpaHcnopTepa Ha CTaauio CYLUKU, U3MENbYEHUA N MOBEPXHOCTHOM OO-
paboTkn. Ha Bbixoe 13 NIEHTOYHOro TpaHcrnopTepa, Kak npaBusio, ycTaHaBNMBaKT YCTPOK-

CTBa A1 pa3pyLLEHNs CNPeCcCoBaHHbIX NracTuH (BpMKeToB) keka rmapokcuaa MarHus.

2.2.1.7 CywkKa v usmenbyeHue ruapokcmaa MarHusi C NoBepXHOCTHOWM

obpaboTkon yactuy mogucukaTtopamm

CyLlKka BNaXHOro Keka rmgpokcmaa MarHus OCyLLECTBISIETCA ropsynM BO34YyXOM, Mo-
ny4yaeMbiM Npu NOMOLLM creumanbHOro nogorpeBaTtens Bo3gyxa, CHabXeHHOro rasoBbiMU
ropenkamu. Harpes Bo3gyxa AN CyLIKM MPOMCXOOUT B CrneumanbHbiX TENI00OMEHHUKax, B
KOTOpble MOCTYNatT AbIMOBbIE rasbl, NOMyYeHHbIe B pesdynbTaTe CKUraHna npupoaHoro rasa
B rasoBbix ropenkax. OtpaboTaHHble AbIMOBbLIE rasbl Nocrie TenI00O6MEHHMKOB NP MOMOLLN
BEHTUNSATOPA Yepes3 AbIMOBYIO TPYyOy BbibpackiBatoTCa B aTMocdepy.

Ona cywkn n namenbyYeHnss rmgpokcuaa MarHua obbl4HO MCMONb3YT chneumanbHble
POTOPHO-BUXPEBbBIE UMNN NHbIE MENbHULbI CO BCTPOEHHbLIM KnaccudukaTtopom yacTtuy. Tem-
nepaTtypa rops4yero Bo3gyxa Ha CTaauMum CyLLKM He gofbkHa npeBbiwaTb 400 °C, 4Ttobbl Uc-
KNIOYNTb HexenaTenbHy gerngpatauuio (pasnoxeHune) rugpokcmaa MarHus.

B ncnonb3yemMbix MeribHULAX OAHOBPEMEHHO NPOUCXOASAT CYyLUKa U U3MernbyYeHue rma-
pokcuaa MarHusa 3a cyeT COoyfapeHUs BbICyLUMBaAEMbIX YacTuL, NPOAYKTA N UX N3MESNbYEHUS
A0 HeoBXOOMMOro pasmepa YacTuu, KOTOPbIX, Kak NpaBuio, 3aBUCUT OT 4YacTOTbl BpalleHNs
POTOPOB MenbHULbI. BbICylLEHHbIM NPOAYKT BMECTe C MOTOKOM BO3Ayxa HanpaBnseTcs BO
BCTPOEHHbIM KrnaccudukaTop, rge npoucxoauT pasgeneHve npoaykra no dopakumsam. na-
pOKCMA MarHus, He npowleawmnin knaccudpumkaumo (T. e. dppakums M3 KpynHbIX YacTuu), wUc-
Nosib3yeTCH Kak TOBapHbIA NPOAYKT, K KOTOPOMY He npeabsaBnsatoTca ocobblie TpeboBaHnsa no
rpaHyrnomMeTpun.

[MoTok ueneBoro Npoaykra BMecTe C MOTOKOM BO3dyxa C TeMmnepaTypon B npegenax
90 °C — 130 °C u3 knaccudukaTopa HanpaBnseTca B pyKaBHbIN puribTp, B KOTOPOM NPOUC-
XOOUT OTAeNeHne rmgpokcnaa marHmsa ot Bosgyxa. M3 HMKHen yacTu pykaBHOro cunbtpa
OCHOBHad 4acTb NpoAyKTa 4epe3 CEeKTOPHbIN nuTaTenb U pacrnpegenuTenbHblA KnanaH no-
CTynaeT B 3arpy3o4Hbiin ByHkep n ganee B cunoc. [pyras 4acTb BbICYLLEHHOrO NPOAyKTa Mno-
CTynaeTt B creyunanbHbIl cMecuTenb ONA CMeLEeHNA C NCXOLHbIM BIaXXHbIM KEKOM C LieSiblo

CHWXKEHUSI ero BA3KOCTU M BNaXHOCTW nepea nogadyen B MenbHuUy. Bo3ayx, ouMLIEHHbIR OT
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rmgpokcuaa MarHus B pykaBHOM OUIbTpe, Nocre oxmnaxaeHus B TennoobmeHHuke Bblibpa-
CbiBaeTCHa B aTMocgepy.

[MoBepxHOCTHass obpaboTka (MoanUUMPOBaHUE) MAPOKCUAA MarHUSA pasnvyHbIMU
pobaBkaMmu, B TOM Yucne CTeapMHOBOW KUCITOTON, CUNaHaMmmn, NPOBOANTCHA HEMNOCPEACTBEHHO
B POTOPHO-BUXPEBOWN MEfbHULE C UCMOMNb30BaAHNEM CreunanbHbIX 403aTOPOB U/MNN KEKTO-
POB, NO3BOSIAIOLLUNX HAHOCUTb MOANMULMPYIOLLMIA areHT Ha NOBEPXHOCTb YacTuL, rmapokeunaa
MarHus.

[aHHasa cTtagms xapakTepusyeTcs OTHOCUTENbHO 3HAYUTENbHbIM yaerbHbIM NoTped-
NEHNEM 3MEKTPOIHEPTMM N NPUPOLHOro rasa (TEnsoBOW 3HEPrnn), HU3KMM NoTpebneHnem
06OpPOTHON BOAbI, CYLLECTBEHHbIM yaerbHbIM ypoBHEM amuccuin NOx, CO, CO2, CH4 (abimo-
BbIX ra3oB) U HE3Ha4YUTESbHBbIM YPOBHEM 3MWUCCUMM MbINW TMAPOKCHOA MarHus B atmocdep-
HbI BO3ayX. CTOYHbIE BOAbI HA AaHHOM CTagumn OTCYTCTBYIOT, @ NPOU3BOACTBEHHbLIE NOTEPY,
Kak NpaBumo, He3HauuTeNbHbl N CBA3aHbl C HEGONbLUMMK NOTEPSMI NPOAYKTa Npu Nepuoau-
4YeCcKoW 3aMeHe 0TpaboTaHHbIX PyKaBHbIX (OUNbTPOB.

Lleneson rugpokcua MarHus ¢ 3ajaHHOW rpaHyrioMeTpuen HanpasnseTcsa Ha cTaguio

dracoBKM, XpaHEHUS U OTIPY3KN.
2.2.1.8 ®acoBKa, XxpaHeHue (CKnagupoBaHMe) U oTrpy3Ka rotToBoro npoaykra

[[OTOBBIN MPOAYKT NpU NOMOLUM MHEBMOTPAaHCNopTa MNOCTynaeT nepBOHa4YanbHO Ha
CTaguIo XpaHeHUs B CUITOCLI M 3aTeM Npu NOMOLLM cneuumarnbHbIX WHEKOB nogaeTcs Ha (a-
COBKY B cneuuvanbHbli (pacoBOYHbIN arperaT, obecnedmBarowmin acoBKy B MELUKM U B
MSArkne KoHTenHepsbl. [1pu dacoBke B MELLKM NapTuMa NpoaykTa OOMNONHUTENBHO nanneTusu-
pyeTcs.

Bo3gyx oT nHeBMOTpaHcnopTa ovMLaeTcs OT Mblv rMApoKcuaa MarHus rnpyv noMoLLm
KaCCeTHbIX CUMNOCHbIX (PUNbTPOB, NOCIE Yero BolbpackiBaeTcs B atMocdepy.

dacoBaHHbIN NPOAYKT TPAHCMOPTUPYETCA Ha CKnaj rotoBor NPoayKuMu Npu nomoLLm
anektponorpysynkoB. OTrpy3ka npogykta NnoTpebutento co ckrnaga Takke OCyLecTBnseTcs
NpY NOMOLLIN 3NEKTPONOrpy34nKOB.

[aHHasa cTagua xapakTepusyeTcsi OTHOCUTENbHO HU3KUM yAeribHbIM noTpebneHnem
3NEKTPOIHEPTNN, YMEPEHHBIM MOTPEbneHneM TeXHUYECKOro Bo3gyxa, NPUMEHSeMoro s
NHEBMOTpPAaHCNopTa NPoAyKTa, He3HAYNTESTbHbIM YPOBHEM 3MUCCUM MbINW rMOpokcuaa mar-
HUA B aTMocepHbIn Bo3ayX. CTOYHbIE BOAbI HA JaHHOW CTaguu OTCYTCTBYIOT, a Npou3BOa-

CTBEHHbIE MOTEPU, KaK NpaBusio, He3Ha4YNTEIbHbI.
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2.2.1.9 CBegeHus o6 ncnonb3yemMom NpupoaooxpaHHOM o6opyaoBaHUMU

MpumeHeHne NpMpPoAOOXpaHHOro obopydoBaHMs B AaHHOM MPOW3BOACTBE 06YCHoB-
NeHO HeobXOAMMOCTbIO OYMCTKM OTpaboTaHHOro Bo3gyxa (MPOMbILWNEHHbIX BbIGPOCOB) OT
NbINW TMAPOKCUAA MarHusi, o6pasyloLlencs Ha cTaausxX CYLLKM U U3MEeNbYeHus rmapokcuaa
MarHusi U Ha ctagum PacoBKM FOTOBOrO NPOAYKTA, C LENbi CHMKEHUS 3MUCCUM B aTMO-
chepHbIi BO3A4YX U CHUXKEHUS NOTEPb LIeNeBoro NpoaykTa ¢ Bbibpocamu.

B Tabnuue 22 npvBeaeHo nNpupoaooxpaHHoe obopyaoBaHue, npegHasHavyeHHoe Ans

OYUNCTKM NPOMBbILLUNIEHHbIX Bbl6pOCOB npon3BoacTBa rmapokcnga mardma ot nbifin.

Tabnuua 22 — MpupoaooxpaHHoe 06opyaoBaHMe NPoOU3BOACTBA MMAPOKCHAA MarHUs

HavmeHoBaHwue HasHauyeHve TexHonornyeckme
obopyaosaHus obopyaosaHus XapaKkTepuCTUKK
PunNbTp pyKaBHbIN OuuncTtka BbIGPOCOB OT NbINn KonnyecTtBo hunbTpyowmx
rmapokcmga marHus pykaBsoB — 340

®dunbTp KacceTHbI  cu-| OuyncTka BbIGPOCOB OT MbIN Mnowagb  PunbTpoBaHUA —

NOCHbIN rmapokcuaa marHms (ot nHeB- (30 M?; 0BOBbEMHBIN  pacxod —

MOTpaHcropTa) 40 M3y

MprpopooxpaHHOe obGopyaoBaHME NMPOM3BOACTBA rMAPOKCMAA MarHus npegHasHade-
HO 4N OYUCTKM BO3dyXa, MCMOMb30BAHHOrO B npouecce, OT NpMMecen nbinn rmgpokcuga
MarHus 1 No3BONSeT COKPaTUTb AMUCCUIO B aTMOCKEpPHLIN BO34yX U NMOTEPU LleneBoro npo-
AyKTa ¢ Bblbpocamu.

OunctHoe obopygoBaHue, NpeaHasHa4YeHHoOe ONsi OYMCTKM CTOYHbIX BOZ, Kak npasu-
no, B JaHHOM npou3BoAcTBe He ucnonbadyetcs. Obpasyrowmnncs BOAHO-CONEBON pacTBoOp U
NPOMbIBHbIE BOAbl LienecoobpasHo HamnpaBnsTb Ha MCMNONb30BaHWE HA PaCcCcONonpoMbICen
(npon3BoACTBO paccona xnopuaa HaTpus) NMBO Ha OYUCTHBIE COOPYXKEHUS OpraHu3auum,

OCyLLl,eCTBJ'IFII'OLLl,e|7| BogooTBeaeHne n O4YNCTKY CTOYHbIX BOL.

2.3 OnucaHne TeXHONIOrM4YeCcKuX NpoLeccoB, UCMONb3yeMbIX B

HacTosiLee BpeMsi Npu NpoM3BoACTBe Xfopuaa MarHus

B HacTosilem nogpasgene paccMaTpuBaloTCsl TEXHONOMMYeckne npoLecchl, OCHOBHOE
1 NpmMpoaooxpaHHoe obopyaoBaHMe NPOM3BOACTBA XNopMaa MarHus MeToAoM BbinapuBaHus

pacTBopoB buwoduTa.
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2.3.1 O6Lee onncaHue TeEXHONOrMYECKNX NPOLLECCOB, UCMONb3yeMbIX B

HacCToOsllee BpemMA Npu Nnpon3BoacTBe Xxnopunaa MmarHms

TexHonoruns npon3BoacTBa Xnopunaa mMarHmd metoaoM BbinapuBaHUA pPaCTBOPOB 6u-

LLIO(bVITa 3aKrno4vaeTca B nocnegoBaTenibHOU peann3aunn cnegyrwmnx TEXHOJT0MM4YeCKmnxX

cTagun:

wogura;

NOAroToBKa, XpaHeHWe Tonnmea (NPUPOAHOro rasa);

NpUeM, XpaHeH1e 1 NoaroToBka UCXOAHOro pacTBopa GuloduTa;

BblinapmBaHne pacteopa buwodurTa B BbinapHOM annapaTe C NOrpy>KHOW ropesikon;

KpucTannmsaumsi 1 YelwympoBaHUE WNWU FpaHyNMpOBaHUE W KpucTannusauus ou-

- (pacoBka 1 xpaHeHue (cknagnpoBaHue) xropuga MarHus.

OcHoBHOE TexHonormn4yeckoe OGOpyﬂ,OBaHVIe, ncnosibdyemoe npu npon3soactee Xrio-

pvaa MarHus METOAOM BbiNapuBaHWst pacTBopoB buwwoduTa, npuBeaeHo B Tabnuue 23.

Tabnuua 23 — OCHOBHOe TexHonornyeckoe obopyagoBaHne NponsBoACTBa XfiopMaa MarHus

HanmeHoBaHue

obopynoBaHus

HasHavyeHune

obopynoBaHus

TexHonornyeckne

XapaKTepuCTUKM

C6opHukM pacTtBopa 6u-

wodwuTa

XpaHeHune pacteopa buwodu-

Ta

EmkocTHOe obGopyaoBaHue.

Yrnepoaucras cranb

EmkocTb pactBopa rua-

pokcuaa HaTpus

XpaHeHune pacTBopa Lenoyu

EmMkocTHOe obopyaoBaHue.

Yrnepogucras ctasnb

Typ6okomnpeccop

lMNopava Bo3ayxa B NOrpyxHyHo

ropernky

O6bemHas nponssoanTenb-
HoCTb — 4000-6000 m3/y

Annapat BblnapHOW C rno-

rpy>xxHown ropernkou (All)

BeinapnBaHue pacteopa ou-
woduTa 4O NonyYeHus rekca-
rmgpata (MgClz-6H20)

Temnepatypa paboyas

140 °C — 145 °C.
TennonponsBoanMTENbHOCTb —
1,2-2,4 MBT

Kpuctannusatop neHtod- |Kpucrannusaums n gpobnexue |NMponsBoanTenbHOCTb —
HbIN npoaykra 3500-4500 Kr/y
"panynsaTop (kanenbHo- 'paHynupoBaHue npoaykta ¢ |[ponsBognTenbHOCTb —

pasnMBOYHas CTaHLUMSA)

nocneayoLwen Kkpuctannmsa-

Lmnen

3500-4500 kr/4. YacToTa Bpa-

lweHna — 5-70 muHt

YcTaHoBKa (pacoBku n

nanneTnpoBaHNA MeELLKOB

dacoBka nNpoaykTa v nanneTu-

pOBaHWe MeLLKOB

KomnrnekTHasa yctaHoBKa
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2.3.1.1 O6wee onMucaHue npouecca npuemMa, XxpaHeHUs N NOAroTOBKU CbIPbA

McxogHbin pactBop GuwodguTta 06b6Il4HO NOCTynaeT B NPOM3BOACTBO XJlopuaa MarHus
OT pyaHuka (MecTopoxaeHusi) buwocdumta no cneumansHoMy TpybGonpoBody unu (ropasgo
pexe) B aBTO- UIM Kene3HOOOPOXHbIX uMcTepHax. [loarotoBka ucxogHoro pacteopa 6u-
wocdwuTta, npu He0BXo4MMOCTN, MOXET NpeaycMaTpmBaTh €ro omnbTpauunio 0T MeXaHNYEeCKNX
npuMecen, a Takke BKMOYaTb B ce0s NpeaBapuUTENbHYH OYMCTKY OT NpuMmecu cynbdaToB
MarHus 1 HaTpUs C UEeNbl NONy4YeHMs NCXOAHOro Cbipbsa 6onee BbICOKOrO KayecTsa M COOT-
BETCTBEHHO Horiee kayecTBeHHOro npogykra. OgHako ansa GonbluMHCTBA obnacten npume-
HEeHUS KpUCTannuyeckoro xrnopuaa marius (buwocdpmta) dounbTpaums u SOMNOMAHUTENbHAsNA

o4ncTKa paccona éuwoduta ot cynbdaToB UM NHbIX NPpUMecen He TpebytloTcs.
2.3.1.2 NoaroToBKa, XxpaHeHUe TonNnMBa

[ns npous3BoAcTBa xnopuaa marHust He TpebyeTcs kakasi-nnbo cneumanbHas Noaro-
TOBKa UMW XpaHeHue TonnmMBa — NPUMPOOHOro rasa, KOTopbIi MOCTaBMNSAETCS MO ra3onpoBoay
W rnocrne peayuumpoBaHUsi B ra3operynsiTopHOM YCTaHOBKE WM MPOXOXAEHUS yepe3 UnbTp
HENoCpeACTBEHHO WUCMOMb3yeTcs Mpu MPOM3BOACTBE Ha CTaauv BbinapvBaHUS pacTBopa

OvwoduTa B BbINApHOM annaparte C NOorpy>KHon ropenkomn.
2.3.1.3 BoinapuBaHue pacTtBopa ouwodcduta B BbinapHOM annapare

BbinapvBaHue pactBopa Guwoduta OCyLeCTBNAETCA B CneumanbHbIX BbiMapHbIX an-
napatax c norpyxHon ropenkon (All), koTopble xapakTepuayoTCs BbICOKOW 3Heproadek-
TMBHOCTbIO BCNeACTBME NMPUMEHEHUA NPSAMOro Harpesa BbinapuBaemMoro pacTeopa TernroHo-
cuTenem — AbIMOBbIMU razamu, o6pasyomMMUCca Npu CXMraHum NpUpoOaHOro rasa B OQHOM
N TOM Xe TexHonorndeckomMm annapate. [pn aToM npouecc Tennonepenayn ot TenrnoHocuTe-
Nna (ObIMOBbLIX ra30B) K BblMapMBaeMoOMy pacTBOPY XapakTepusyeTcs BbICOKOM aHeproadpdek-
TMBHOCTbBIO N OTHOCUTENBHO HE3HAYNTESTbHLIMU MOTEPSAMU TEMNIOBOW 3HEPTUMN.

[Mpouecc BbinapmBaHusa pacTBopa duwoduta peanuayeTcss B HEMPEPLIBHOM pexume
npu Temnepartypax Bbinapusaemoro pacrtsopa B npegenax 120 °C — 145 °C v npu gocta-
TOYHO GonbluoM M3bbITKe Bo3ayxa 1 :15-17 m°. Monyyaembit B pe3ynbTaTe BbiNapyBaHus
pacnnae xnopugaa marHma rekcarngpata (MgClz-6H20, 6uwoduta) nocne otaeneHns oT na-
pora3oBon cCMecu (CMecu [ObIMOBbIX ra3oB M aspo30ns Xfopuaa MarHus rekcarngpara)
HenpepbIBHO BbIBOAUTCA U3 annaparta U HanpaerseTCca Ha KpucTannmMsaTtop NeHTOYHbIN ang
Kpuctannuaaumm n 4ewynpoBaHna Unn B rpaHyrnsaTop C nocrnenyowen Kkpuctannmsauynen Ha

JIEHTOYHOM KpucCTtannn3aTtope.
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Ha ctaguu BbinapuBaHuUs NPOTEKalT MUHOPHbIE HeXernaTerbHble MpPOoLecChl TePMO-
rmaponim3a xropuaa MarHus npy noBbILEHHbIX Temnepatypax ¢ obpasoBaHMeM MOOOYHbIX
npoayktoB: okcuxrnopuaa marHua (Mg(OH)CI), rmgpokenga mardus (Mg(OH)2) n xnopuaa
Bogopoaa (HCI), koTopbit BMecTe ¢ 06pasyomMmMmca NPOMbILLSIEHHBIMU BbiIOpocaMmn (ObIMO-
BbIMW razamu) HanpaBngeTcs Ha CTaguio MOKPOW OYUCTKM B CKpybbep BeHTypw.

OTa TexHonornyeckas ctagusi ABNAETCA OCHOBHbIM WUCTOYHUKOM 3MUCCUM 3arpsaA3Hs-
OLLMX BELLECTB B OKpY)KatoLLyto cpefy, NOCKOsbKy B Hen obpasytotca 6onee 90 % no macce
BCEX MapKepHbIX 3arpsasHsaWmMX BelecTs npomssoacTtea: okcnabl asota (NOx), CO, CHa,
HCI, asposonb (MgClz2-6H20) n guokeng yrnepoga (CO2), a Takke obpasyroTCA OCHOBHbIE
NPOV3BOACTBEHHbIE OTXOAbl (NOTEPU) NPU NEPUOANYECKON YMCTKE annapaTtoB OT MOOOYHbIX
NPOAYKTOB U OTNOXeHW. VI3 BCcex TeXHOMNOrmMyecknx ctagui npomsBoACTBa dTa CTagusa xa-
pakTepusyeTca Takke Hanbonee BbICOKMM yAeNbHbIM NOTpebrneHnemM 3Heprum, B TOM Yucne
yAenbHbIM pacxo4oM NpPUPOLHOro rasa, HeobxoAMMOro Afsi reHepMpPOBaHNA TEMSIOBOW 3HEpP-
rmn (55—110 HM3/T BuwwoduTa).

O6pasytowmeca Ha JaHHON CTaaun NPOMBbILLNIEHHbIE BbIBPOCHI — CMEChb AbIMOBbIX ra-
30B, a’po30Nsa xnopuga MarHua rekcarmgpara, xropuaa Bogopoga WM napoB BOObl —
HaNpPaBnslTCA Ha YCTAHOBKY OYUCTKM MPOMBbILIMEHHbLIX BbIOPOCOB B «MOKpPbIN» CKpybb6ep
BeHTypn.

O6pasytowmeca otxogbl oT 4YncTkm AlNlT HanpaenalTCS Ha pasmelleHne (3axopoHe-
HWE) UM UCMOoNb3yKTCHA B KayecTBe MNOMYTHOrO MPOAYKTa, HaxoAswero fnpuMeEHeHVe B
OYUCTKE CTOYHBIX M NPUPOOHbLIX BOA M B APYrnx obnacrsx.

[aHHasa cTagns xapaktepusyeTcs NpakTUYEeCKM NOSIHbIM OTCYTCTBMEM 0Opa3oBaHnS U

C6poca Kaknx-nnbo NPOMBbILLNEeHHbIX CTOYHbIX BOA.

2.3.1.4 Kpuctannusauumsa v YewymMpoBaHue Unum rpaHyniupoBaHue 1

KpucTtannusaumsa ouwodura

Pacnnas 6uwodguta n3 BeinapHOro annaparta C NOrpy>KHON roperikon NoctynaeT B eM-
KOCTb — COOPHMK BUwodmTa Ha CTaguo KpucTannmsaunum n YelynpoBaHuUs UnNn rpaHynmpo-
BaHUSA M Kpuctannmsaumm B 3aBUCUMOCTU OT 3alaHHOM LienieBOn ToBapHOW dOpMbl NMPOaYyK-
Ta. Kpuctannuaauma npoaykra, oOblMHO OCYLIECTBASETCA Ha JIEHTOYHOM KpucTannuaaTope,
oxnaxgaemom obopoTHOW BOAOW, nNpwu Temnepatype He 6onee 40 °C — 45 °C. Ha Bbixoge
N3 KpucTannusatopa TBepabli NPOAYKT NnoasepraoT naMesnbyeHnto (4pobneHunto) npyu nomMo-
LK cneumanbHbIX YCTPOMUCTB M Apobunku. MNMonyyarowmincsa YewympoBaHHbIA XNOpua MarHus

HanpaensT Ha cTaauilo acoBKM U XPaHEHUS.

71



UTC 21-2016

AHanornMyHo Npu NOMOLUK cneymnansbHOro YCTpomcTBa — rpaHynsaTopa — M JIEHTOYHO-
ro KpyctannmusaTtopa nonyyarT rpaHynMpoBaHHbIN MPOAYKT, KOTOPbLIA TaKkkKe HanpasBrsoT Ha
cTaguio oacoBKN N XpaHEHUS.

[aHHasa cTagusa xapaktepusyeTcs BeCbMa HU3KUM YPOBHEM 3MUCCUU B OKPYXXatoLLYHO
cpeay, OTHOCUTENBbHO BbICOKUM yAeribHbIM NoTpebreHneM aneKTpo3IHEPrMm Mo CPaBHEHWUIO C
ApYyrMmMun CTagmsiMy Npou3BOACTBA 3a CYET (PyHKUMOHMpOBaHUA obopygoBaHus, noTpebns-
lOLLLEro 3TOT BMA SHEPrUK, a Takke OTHOCUTENBHO BbICOKUM yAeNbHbIM NoTpebneHnem ten-
noson aHeprun (B BMae napa), Heobxoammon Ons nogaepxaHuma temnepatypbl 120 °C —
145 °C B eMKoCTAX — cOOpHMKax buwoduta, BaHHE KpucTannmMsaTtopa v B rpaHynsatope ne-
pen kpuctannusaumen. Kpome Toro, AaHHasi CTagmst XapaktepuayeTcst yMepeHHbIM noTped-
neHveM xonofa B BMAE 3aX0NOXeHHON (060pOoTHON) BOAbLI, HEOOXOAMMOW ANA OXNAXAEHWUS
NEeHTbl KpucTannuaatopa, a Takke npakTU4ecku NofHbIM OTCYTCTBMEM O0BpasoBaHus 1 copo-

ca Kaknx-nnbo NpOMBbILLNEHHbIX CTOYHbIX BOS,.
2.3.1.5 ®dacoBKa 1 xpaHeHue (CKragupoBaHue) xfopuga MarHus

[MonyyYyeHHbIN YelwyupoBaHHbIA UNU FPaHYNUPOBAaHHbLIA XJIOPUA MarHus nocTtynaeTt B
npuemHbIn ByHKep Ha cTaguio acoBKM B MSATKME KOHTEMHEPBI U B MELLKX C NoCcneayLwmm
nanneTMpoBaHMeEM Ha crneumanbHOM nannetoobmoTumke. PacoBaHHbIN NPOAYKT B MSATKUX
KOHTENHepax unu nannertax TPaHCNOPTUPYETCHA Ha cknag rotoBOM NPOAYKUMW NpU MOMOLLN
anektponorpysyunkoB. OTrpy3ka napTuin npogykta NnoTpebutento ocyLecTBNSEeTCa CO ckrnaaa
roTOBOW NPOAYKLMN.

[aHHas cTagms xapakTepusyeTcs HU3KUM YPOBHEM IMUCCUMN 3arps3HAIOLLNX BELLECTB
B OKpYXaloLLyo cpefly, a Takke OTHOCUTESTIbHO HU3KUM YAeSlbHbIM PacxXodoM 3reKTpo3Hep-
TN 1 OPYrnx 3HEePropecypcoB M NpaKTUYECKN MNOMHLIM OTCYTCTBMEM Obpa3oBaHusa 1 cbpoca
KakuX-rimbo NpOMBbILLSEHHBIX CTOYHbIX BOA4 M OTCYTCTBMEM 0Opa3oBaHWSA OTXOAOB NPOU3BOA-

cTBa.
2.3.1.6 CBegeHnA 06 ncnonb3yemMoM NpupoaooxpaHHOM o6opyaoBaHUU

B coctaBe TexHOnorm4eckoro npoLecca NpovM3BOACTBa xnopuaa marHusa (buwodmta)
UMetTCs ABe CTagmm NpUpOLOOXPAHHOIO Ha3HaYeHus:

- OYMCTKa ra3o-adpo30bHOM CMECK CTaguu BbinapuMBaHus pacteBopa buwoduTa;

- OYMCTKa NPOMbILLNEHHBLIX BbIOPOCOB OT MbINK XNopMaa MarHus.

[aHHble cTagnn npegHasHaveHbl Ons COKpalleHUs BbIOpOCOB 3arpsasHsaowmnx (Bpea-
HbIX) BELLEeCTB B aTMOC(EpHbIN BO34yX, TO €CTb HamnpaBfieHbl Ha COKpalleHue 3MUCCUU B

aTMocdepHbIn Bo3ayx. Ounctka raszo-aapo30sibHOM CMEeCcK ctaguu BbinapmBaHna ouwoduTa
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OCYLLIECTBISIETCA NYyTEM HeWTpanuMsaumm xnopuga sBogopoaa, obpasyollerocs npu Tepmo-
rmgponuse xropuaa marHus, cnabbiM pactBopom rugpokcuaa Hatpus (abcopbenTta) no cne-

AyoLen peakuuu:
HCI + NaOH = NaCl + H20

YKa3aHHasi peakunsa HerWTpanu3auuMm OCYLLEeCTBMSETCA Ha YCTaHOBKE OYMUCTKM Mpo-
MbILLUIEHHbIX BbIBPOCOB B «MOKpPOM» CKpy6bepe BeHTypu nyTem MNOrnoweHust XmopucToro
BoAopoAa abcopbeHTOM, KOTOPLIN NEPUOANYECKN NOALLENadYnBaeTCcs pacTBOPOM MOPOKCH-
Aa HaTtpua ¢ maccoson gonent NaOH He meHee 10 % onga HemTpanusaumm xropuaa Bogopo-
fa.

OumncTKa NPOMBILLNEHHBIX BbIBPOCOB OT MNbIIM XOpUAa MarHus, B YHaCTHOCTU OYUCTKA
BO34yxa, oTxoasuero ot GyHkepa u OpoOunok, OCyLecTBNAeTCs B LMKIOHAX C BOASHON
NNEHKOW, rae Nbiflb XNnopuaa MarHus oceaeTt Ha CTeHKax U CMbIBaeTcst BO4OM (BOAHbIM pac-
TBOPOM xnopuga marHus). Obpasyowminca pacTBop XfopyMaa MarHua no JOCTMXKEHMM Mac-
COBOW [0NM xnopuaa marHus He meHee 32 % HanpaBnsieTcs B TEXHOMOTMMYECKUM LMKIT Ha
cTaguio BbiNapuBaHusa pacteopa Ouwoduta. CTOYHble BOAbI MPU  OAHHOM OYUCTKE
He obpa3syloTcs.

Peanusaumsa ykaszaHHbIX NPUPOAOOXPAaHHbBIX CTaann OCYLLECTBNSAETCA C MCMNOSb30Ba-
HMEM NpPUPOAOOXPaHHOro obopyaoBaHus, obecneuymBalroLlero Heobxoanmyr addEKTUB-
HOCTb OYUCTKM MPOMBILLSIEHHBIX BbIOPOCOB MPOM3BOACTBA XNoOpuaa MarHusi OT 3arpsi3Hsito-
LLMX BellecTB — Xnopuaa Bogopoaa u xnopuga MarHusa rekcarmgpara. TunuydHoe npupono-
oxpaHHoe obopyaoBaHue, UCnosb3yemMoe Npu NPOM3BOACTBE XNopuaa MarHusi, npuBeeHo B

Tabnuue 24.

Tabnuua 24 — lMpupogooxpaHHoe o6opyaoBaHMe, UCNoNb3yeMoe Npu NPon3BOACTBE Xopuaa

MarHm4

HanmeHoBaHue HasHaveHune TexHonornyeckne

obopynoBaHus obopynoBaHus XapaKTEPUCTUKN

Ckpy066ep BeHTypu ¢ kan- | OuncTtka razo-aspo30SibHbIX AGcopbeHT — BOAHbLIN pac-
neynosutenem NpOMbILLNEHHbIX BbibpocoB oT | TBOp ¢ pH B npegenax 8-
xnopuvaa sogopoga (HCI) 10 eq. pH; o6bemHas npous-

BoauTensHocTb — 15000 m3/y

LimknoH c BoasiHon nneH- | OuncTka NPOMbILLNIEHHbIX Mpoun3BogMTENBHOCTL NO  ra-
kown (LIBIM-5) (BEHTUNSALUMOHHBIX) BbIGpocoB |3y — 3000-5000 m3/y
OT Xnopuaa marHud rekcarma- |Pacxop XugkocTu Ha opolue-

paTa Hue — 0,10-0,25 am3/c
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MpupopooxpaHHoe obopyaoBaHMe, UCNONb3yeMoe Npwv NPOU3BOACTBE Xnopuaa mar-
HWA, NpeAHasHa4YeHo AN OYUCTKU MPOMBILLIIEHHbIX BbIOPOCOB OT Npumecen xnopuaa BO4o-
poda v xnopuga MarHms U no3BOSSieT CYLLECTBEHHO COKPaTUTb 3AMUCCUIO 3arpA3HSALLNX
BELLECTB B aTMOCEPHbIN BO3yX, a TakkKe CHM3UTb NOTEPU LIENEBOro Npoaykra ¢ Belbpoca-
MU B aTMOC(EpPHbI BO3aYX.

OunctHoe obopyaoBaHue, npegHasHavyeHHoe ANsi OYUCTKM CTOMHbIX BOA, B AaHHOM
Npoun3BoACTBE He ucnonb3yetcs. O6pasyoWnncs B He3HAYMTENBHOM KonmnyecTBe oTpabo-
TaHHbIM pacTBop abcopbeHTa B BMAE CTOYHbIX BOA HanpaBnsieTcs B LEHTPann3oBaHHYKO CU-

CTemMy BOOOOTBEOEHUA Ha 6VIOJ'IOFVI‘-IGCKyI-O OYUCTKY CTOYHbIX BOA.

Paspen 3. Tekywine ypoBHM 3MUCCUUN B OKPYXKaKOLLLYIO cpeay U

notpebneHus pecypcos

OCHOBHbIMM BYAaMKN BO3LENCTBUSA Ha OKPYXKaloLLYHO cpefly, CBA3aHHbIMW C NPON3BOA-
CTBOM OKCMAa MarHusi, ABns0TCs NoTpebdneHne aHeprum n 3arpsasHeHne atMocdepHoro Bos-
Ayxa pasfuyHbiMK 3arpsasHsowmMn BewectBamu. [pouecchbl obxura marHeauta unu rna-
poKcuaa MarHusi CBsidaHbl C CyLLECTBEHHbIM NOTpebneHnem aHeprum u SBnsATCA OCHOBHbI-
MU MCTOYHUKaMW BblAENEHNS 1 BbIBPOCOB 3arps3HAOLLNX BELLECTB B aTMOCHepy.

Craguna obxura marHesmTta «Cyxum» Cnocobom siBMSieTCA OCHOBHbIM NoTpebutenem
SHEPrM M OCHOBHbIM MCTOYHMKOM BblOeNieHNs BbIOPOCOB 3arpsA3HALINX BeLLeCcTB. BTopuu-
Hble MPOLEeCCbl — CTaaun TPAHCMOPTUPOBaHUSA, APOBNEeHUs, TPOXOYEHUs, U3MESNbYEHNS Cbl-
pbsi, BbIFPY3KW, OXNaxaeHus, knaccudukaummn, acoBKn U CKNagnmpoBaHMsa NpoaykTta — Xa-
PaKTEpPU3YOTCA MEHbLUMM OOBbEMOM 3MUCCUIN B OKPYXatoLLyto cpedy U MEHbLUMM YPOBHEM
notpebnerHus aHeprun. ObpasoBaHne CTOYHbIX BOA B JaHHOM NPOU3BOACTBE BECbMa He3Ha-
YNTENbHO N B OCHOBHOM NpPeaCcTaBfeHo X03ANCTBEHHO-ObITOBLIMM CTOYHLIMW BOgaMu OT ae-
ATENbHOCTN NepcoHana NPon3BOACTBA.

Craguna obxura (gerngpaTtauun) ruapokcMaa MarHms «MOKpbIM» CNocoboM Takke sB-
NSIeTCS1 OCHOBHbIM NOTPebUTenemMm aHeprum M OCHOBHbIM UCTOYMHWKOM BblAeneHusi BbIGpocoB
3arpssHALWMX BelecTs. [pyrne ctagum npou3BoAcTBa OKCMAA MarHusi «MOKPbIM» CMOCO-
6oM — cTagmu cuMHTE3a CYCneH3uu rMapokcMaa MarHus, punbTpaumu, penynbnauun, npo-
MbIBKM MApoOKCHaa MarHus, knaccudukaumm, acoBkn U CKNagnpoBaHUA roTOBOro Npoayk-
Ta — XapaKTepM3YyTCA MEHbLUMM YPOBHEM SMUCCUI B OKpYXaloLlyl cpedy M MeEHbLUNM
YPOBHEM MNOTPEDBNEHMs 3HEeprun, 3a MUCKYeHneM ctagun dunbTpauun, penynbnaumm u
NPOMbIBKM MMOPOKCUAA MarHusi, KOTopble XapakTepusytoTcsa obpasoBaHMEM 3HAYUTENBHOMO

KonmnyecTtBa CTOYHbIX BOA, codepXallnx Xnopug Hatpus. OCHOBHbIM HanpaBlieHnem yTunum-
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3aLMmM 3TUX CTOYHbIX BOA ABMSETCH UX UCMOMb30BaHWe Npy NpOM3BOACTBE paccona xnopuaa
HaTpUs MeToO4OM MOA3EMHOro BbillenavyvMBaHuUs KameHHon conu. B aTtom crniydyae amwuccus
3arpsA3HALMX BELECTB CO CTOYHBbIMW BOOAMM CBOOAUTCS K MUHUMYMY WM BKNoYaeT B cebs
BOOOOTBEAEHMNE XO3AWCTBEHHO-ObITOBbLIX CTOYHbIX BOA, 0OOpasylolmxca OT OeATeNbHOCTU
nepcoHana npon3BOACTBA.

OCHOBHbIM BMOM BO3[OEWCTBUS Ha OKpYXalLlyk cpeay, CBA3aHHbIMU C NPOU3BOA-
CTBOM MMApOKCHAa MarHus «MOKpPbIM» Crnocobom, aBnsieTca notpebneHne sHeprum. YpoBeHb
3arpsisHeHNss aTMOCEpPHOro Bo3ayxa npy nNpou3BoAcTBe rmapokcuaa MarHus CylecTBeHHO
HWXe, YeM Npu NPou3BOACTBE OKCMAA MarHUA «CyXMM» UNN «MOKPbIM» crnocobamu u, B oc-
HOBHOM, CBS13aHO C BblIBpOCaMu 3arpA3HSOLWNX BELWECTB CTaann CyLLKN rTMAPOKCMAA MarHus.
Kpome TOro, ctagnm counbTpauumn 1 NPOMbIBKM MMOAPOKCUAA MarHUa Xxapakrepuaytotcs obpa-
30BaHMEM 3HAYUTENBHOIO KONMYECTBA CTOYHbIX BOA, coAepxalmx xrnopua Hatpus. OCHOB-
HbIM HanpaBfeHWeM yTUNU3auum 3TUX CTOYHbIX BOA SIBMISIETCA UX UCMNOMNb30BaHWE Npu npo-
N3BOACTBE paccona xropuga HaTpus MeToAoM MOA3EMHOro BbllLeNnaynBaHNUA KaMeHHOW COo-
nn. B aToMm cnyvyae aMmmnccna 3arpsasHsSoLWLmMX BeLwecTB CO CTOMHbIMUM BO4aMU CBOAUTCS K MU-
HUMYMY W1 BKNtOoYaeT B ceba BoooOTBeAeHNEe XO3AMCTBEHHO-ObITOBbLIX CTOYHbIX BOA, 0bpa3sy-
OLLMXCA OT OeATeNbHOCTN NnepcoHana Nnpon3BoACTBa.

OCHOBHbIMM BUOaMun BO3AENCTBUS HA OKpYXaloLLyo cpefly, CBA3aHHbIMU C NPOU3BOa-
CTBOM XIIOpMAa MarHus, SBnawTca noTpebneHne aHeprum B Buge notpebneHms npMpogHoro
rasa n 3arpsisHeHVe aTtMoOCEPHOro BO3Jdyxa MapKepHbIMU 3arps3HALWMMKU BellecTBaMu,
o6pasyLWwmMMnNCs Npu CXUraHun NPUPOAHOro rasa, U XropucTbiM BOOOPOAOM, 06pasyoLmm-
CS B Bue npuvmecu npu HesHauuTernbHOM rmaponuae auxnopuaa marHus B npowuecce ynapu-
BaHWs pacTtBopa buwoduTa.

K NpOMBbILWNEHHBIM NCTOYHMKaAM SMUCCUIA B OKPYXKatoLyo cpeny unv obbektam Hera-
TMBHOIO BO3AEWCTBUS Ha OKPYXaloLLyl cpefdy OTHOCATCS nobble npeanpuaTne, ycTaHOBKa,
neyb, TEXHONOMMYECKUA NPOLECC, NPOM3BOACTBEHHbIM OOBLEKT, NOTpebnsawwmne anekTpuye-
CKYI0 U/Unn TensioByo SHEPrunio, 1 BbiAeNALWMne B OKpYXaloLyo cpedy 3arpssHsiolme Be-
LecTBa B Buae BbIBPOCOB B aTMOCHEPHbIM BO3AyX, COPOCOB CTOYHLIX BOA B BOAHbIE OObEK-
Tbl U B BUAE OTXOA0B NPOM3BOACTBA U NOTPebneHns, KOTopble noasiexar pasMeLLeHunto, yTn-
nm3aumm mnn obesBpexunBaHnio. KOHKPETHbIE MCTOYHUKM 3MUCCUN — 3TO NpeanpuaTus,
ocyLlecTBNSLWmNe NHBEHTapmn3aLmio BbIGpocoB / COPOCOB 3arpsa3HAOLNX BELLECTB, 0TX0O0B
N cneuunanbHbIA y4eT aMuccuii (MPON3BOACTBEHHbINA 3KOMOMMYECKUA KOHTPOSb) OT UCTOYHU-
KOB HeraTMBHOro nnun nboro TeEXHOreHHoro Bo34encTBms. Ha ocHoBaHMM yKa3aHHOro yyeTa
3MUCCUI NO NPEeSNPUATUSM OTpacnm 1 Bbina BbIMOMHEHA OLEHKA TEKYLLUNX YPOBHEN AMUCCUN

B OKPY>KaloLLyto cpeay v noTpebrieHnst pecypcos.
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3.1 TeKkywme ypoBHM 3IMUCCUN B OKPYXKaIOLLYIO cpeay U

noTpebneHus pecypcoB Npu NpoM3BoACTBe OKCuAa MarHus

3.1.1 TeKyLine ypOBHM 3IMUCCUM B OKPYXKaKoLyHO cpeay U noTpedneHus

pecypcoB npu Npon3BOACTBE OKCUAA MarHusl «CyXmMm» cnocoGom

3.1.1.1 NMoTpebneHue cbipbeBbIX MaTepuanos Npu Npou3BoACTBE OKcuaa

MarHus «CyxXxmm» Cnoco6om

Mpn BbICOKMX TemnepaTypax marHe3uT (kapboHaTt marHus, MgCOs) TepMmnyeckn pas-
naraetcs Ha marHesmo (MgO) u guokeng yrnepoga (COz2). C yyeToM MONSAPHBLIX Macc MC-
XOOHOrO Chipbst U 06pasyomMxcs NPOAYKTOB peakuMm MOXHO paccydMtaTtb CTEXMOMETpUYE-
ckue (TeopeTuyeckme) KonmyecTBa MarHe3un (okcuga marHus) U amokeuaa yrnepoga, nony-
vatowmeca u3 1 monb mnn m3 1 1 marHeauta (100%-Horo MgCQOs3). OBbI4HO Ans NPou3BOA-
ctBa 1 T marHe3mm pacxogyetcsa 2,5-2,8 T npupoaHoOro marHesmnta (MarHe3mToBOW Nopoabl) B
3aBMCUMOCTU OT ero kayectBa, TpeboBaHui K LLeneBoMy NPOAYKTY 1 Tuna NPUMEHsSeMOoNn ne-
yn.

B npouecce nonHon gekapboHusauumn (pasnoxerHunsa) 1000 kr marHe3uTa (kapboHarta
MarHusl) obpasyeTcs 522 kr guokcmaa yrnepoga n 478 kr okcuga marHus. 3To COOTBETCTBY-
eT TOMy, 4YTO npu npomnssoacTee 1 T marHesum ogHoBpeMeHHO Bbigensetca 1,091 T guokcu-
Aa yrnepoga. 910 CTEXMOMETPUYECKUIA UNN TEOPETUYECKUI BbIXO NPOLYKTOB, TOrda Kak no
paKkTy UCXOAHbIN MarHe3uT CoA4epPXUT 3aMeTHOE KONNYEeCTBO NpUMeCen, Takux Kak OMOoKCug
kKpemHua (SiOz), okeva kanbuusa (CaO) wnu kapboHaT kanbumsa (CaCOs), okcmp xernesa
(Fe20s3). B Tabnuue 25 npuBeneH pacxon OCHOBHbIX BUOOB CbipbS U BbIXO4 OCHOBHbIX M MO-

GOYHbIX NPOAYKTOB NPOM3BOACTBA OKCMAA MArHUs «CyXmMmM» Cnocobom.

Tabnuua 25 — Pacxoa cblpbsi U BbIXO4 OCHOBHbIX M NOBOYHBLIX MPOAYKTOB NPON3BOACTBA

Cblpbe, nonynpoayKThbl, nobo4Hble NpoAYyKThbl, 3HEepropecypcol

Eounnua Pacxog (Bbixoa) Ha 1 T npoayKuum
HanmeHoBaHue
U3MepeHus MuHUManbHbIN MakcrmanbHbIn
MarHeaunt Kr/T 2500 2850
Hunokeng yrnepona Kr/T (1091) (1100)
[NMponasBoacTBeHHbIE NOTEPU Kr/T 30 100
Kucnopop HM3/T 15 150
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[Mpon3BOACTBO OKCMAA MarHUA «CyxXmum» CnocoboM xapakTepusyeTcs YyMEepPEHHbIM Cbl-
pbeBbIM UHAEKCOM, Haxoaawmumes B npegenax 2500-2850 kr/T.
YpaenbHoe noTpebneHne CbipbeBbIX MaTepUanoB Ha NPOM3BOACTBO 1 T okcuaa MarHus

«CYXMM>» CNocoboM npmBeaeHo B nNpunoxeHun b.

3.1.1.2 QHepronoTpeobeHne nNpu NPoM3BoOACTBE OKCMAA MarHUA «CyXnm»

cnocooom

[Mpon3BOACTBO OKCMAA MarHus pasfunyHbIX MapoK «CyXMm» CrocoboM Npoun3BOACTBA
CBSI3@aHO CO 3HaYUTENbHbIM NMOTpebneHmem aHeprum, 4To O0BYCNOBMEHO BLICOKOW 3HAOTEP-
MUYHOCTbBIO npouecca aekapboHusaumn (pasnoxeHus) marHesuta (1210 k[x/kr) n Heobxo-
ANMOCTbIO JOCTUXKEHUS U NogaepXaHus BbICOKMX TemnepaTyp npouecca.

MarHeaut (MgCOs3) TepMuyeckn pasnaraeTcsl Ha OKCUA MarHus u guokcupg yrnepopga
npu Temnepartypax Bbiwe 550 °C. BbICOKO 3HOOTEPMMYECKUN MNPOLIECC 3aBepLuaeTcs npu
TemnepaType, He npesbiwawwen 800 °C, u xapakTtepusyetcs yAaernbHOW SHTasnbnuen
2803 Mx/T MgO.

[nsa npouecca oGxura BO3MOXHO MCNOMb30BaHWE Crnegylowmx BMAOB TONNMBa: Npu-
pOAHbIN ra3, HedTAHOM KOKC U TOMMMBHbIA Ma3yT. B Tabnuue 26 npuBeneH yaenbHbIA pac-
X0 Tonnuea Ha npou3soacTeo 1 T marHesmn (MgO) gnga npouecca npsamMoro Harpesa (00Xu-
ra). Hanbonbline 3HadeHnss noTpebneHnsa Tonnmea OTHOCATCA K NPOM3BOACTBY MEPTBO 000-

HOKEHHOW MarHesum.

Tabnuua 26 — YgenbHbI pacxoq Tonnuea Ansa nonyydeHus 1 T marHesunn (MgO) ([6])

YaenbHbI pacxoq Tonnuea
Bupg Tonnuea
MuHuManbHbIN MakcumanbHbIN
MpupoaHbIV ras 176 um3/T 310 HM3/T
HedTaHoM Kokc 240 kr/T 393 kr/T
TonnuBHbIM Ma3yT 190 «kr/T 330 kr/T

MoTpebHOCTL B TEMMOBOM 3JHEpPrMM Ans NPOu3BOACTBA MarHe3um cocTaBnsieTr 6-—
12 I'Ox/T MgO n 3aBMCUT OT Takux PAKTOPOB, Kak PU3NKO-XMMUYECKME CBOWCTBA U BRax-
HOCTb MCXOAHOro MarHesuTa (BraxKHbI UK Cyxon).

C uenbto poctmxeHuss Bornee BbICOKOM TemnepaTypbl TFOpPeHusl, npeBbiLIatoLIEen
2000 °C, npu npousBOACTBE OKCMAA MarHua ucronb3yeTcs kucrnopod. Pacxon kucnopoga
coctaBnset 15-150 HM3/T oboxokeHHon marHesuu. [pyu 3TOM HeoBXoauMO OTMETUTb, YTO

Ona npon3BoacTBa cneunarbHbIX MapokK CneYeHHOW mMarHesuu, XapakTepunsyrnxcsa BblCO-
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KO YMCTOTOWM M KPYMHBbIMU KpUCTannamu, pacxod KUCropoaa MoxeT npesbiwaTe 150 HM3/T
MgO.

Ona obecneyeHus akcnnyaTauun ApYroro TEXHOMOrMYEcKoro M BCMOMOraTeslbHOro
obopyaoBaHMs NPOU3BOACTBA — CUCTEM BEHTUNSAUUW, TPAHCMNOPTUMPOBaHMUS, acOBKH,
HacoOCHOro obopyaoBaHus, YCTAHOBOK OYMUCTKN MPOMbILLIIEHHbIX BbIOPOCOB — UCMOMb3YyeTCs
3NEeKTpo3aHeprna. Pacxoq anekTpoaHeprum 3aBMCUT OT TUNa U XapakTepucTuk o6opyaoBaHus
n coctaBndaeT B cpegHem 75-180 kBT-4/T MgO unn 270-650 MOx/T MgO (ana cneveHHowm
MarHesun).

[ns npomnsBoacTea nepuknasa (nnasneHon marHesmu, FM) ¢ ncnonb3oBaHMEM aek-
TPOAYroBbIX neven TpebyeTca 3HaunTenbHO Oonblue anekTpoaHepruu: B npegenax 3500—
4500 kBT1-4/T MgO, npu 3TOM pacxon 3MeKTPOIHepPrumM Anst Npon3BoACTBa Nepukriasa OYeHb
BbICOKOIO KayecTBa MOXET MPeBbICUTb YKa3aHHble 3HA4YeHUs1 pacxoda B ABa pas3a u bonee
([en.

YpaeneHoe noTpebrneHne OCHOBHbIX 3HEPropecypcoB Ha NPou3BOACTBO 1 T rMapoKCu-

Aa MarHnsa NnpuBeaeHo B Npunoxenuu b.
3.1.1.3 BbIO6poCbI 3arpA3HAOLWMX BelecTB B aTMocdepHbIM BO3ayX

B npouecce cropaHus Ttonnuea m obxura marHeauTa oOpasytoTCs NPOMbILLMIEHHbIE
BbIOpOCHI, coaepXalume nbifb, OKCUAbl a30Ta, QUOKCUA Cepbl, OKCUA U OUOKCUA yrnepoaa, a
TaKKe HEeKOTOpble KONMMYecTBa MeTaHa, yrnsa unu yrneBo4OpPOAOB Kak CrneacTBME HEMOMHOM
KOHBEPCUM TOMNMBA NPU CXKUTAHUN.

M3-3a BbICOKOW TemnepaTypbl oObxura B neun ob6pasylowmncs Juokcug cepbl
He CBA3bIBAeTCA LIeNIeBOM MarHe3nen, o4Hako B Crnydae, ecnu B nedn obxura Mcnonb3yoT
MEHbLUYID TemnepaTypy, 00pasylowmincs OUOKCUMA Cepbl YAaCTMYHO MOrMOLWAeTCs OKCUAOM
MarHusi n cBsA3biBaeTcsa obpasytouiencs noinbto MgoO.

Bbibpocbkl guokecmnaa cepbl Npy obxure obycnosneHbl, B NEPBYKO ovepeab, Hanmunem
cepbl U ee COeaANHEHNIA B UCXOQHOM MarHesuTe n/vnmn Tonnuee. B okMcnmMTenbHbIX YCroBUsAX
obXxura 9T coeguUHEeHUs OKUCASIIOTCH KNCIopoaoM ¢ obpa3oBaHmeM amokcmnaa cepbl. OObIY-
HO cofepXaHne cepbl U CEPHUCTbIX COEQMHEHUI B MarHe3nTe u/unm TonnmBe HEBENUKO, TEM
He MeHee BbIbpoc anokcmaa cepbl, 06yCNOBEHHbIN NPUCYTCTBUEM CEPLI U €€ COeANHEHUI B
Cblpbe, MOXET COCTaBnsATb 0kono 50 % OT cymMapHbIX BbIGPOCOB AMOKCUAA Cepbl OT BCEro

npoun3BoACTBa.
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3.1.2 TeKyLwine ypoBHM 3IMUCCUM B OKPYXKaKoLyH cpeay U noTpebneHus

pecypcoB npu Npo1M3BOACTBE OKCUAA MarHusl <MOKpbIM» CNOCO60M

3.1.2.1 NMoTpebneHue cbipbeBbIX MaTepuanos Npu Npou3BoACTBe OKcuaa

MarHusi KMOKpbIM» COCOOOM

Ansi npouecca obxura (kanbUuHaLMn) rmapokcMaa MarHus, Kak npaBumio, UCrnonbay-

eTcs NpUPOAHbIV ra3. B Tabnvue 27 npuBeaeH yaenbHbli pacxof Cbipbsi U BbIXOA OCHOBHbIX

1 NOBOYHbIX NPOAYKTOB Npu npoussoacTee 1 T MmarHe3un (MgO) «MOKpbIM» CrocoGoM.

Ta6n|/|u,a 27 — Pacxopg CblpbA N BbIXO4 OCHOBHbLIX U NoBOYHbIX npoayKTOB npon3soAcTtea

Cblpbe, NonynpoaykTbl, NO60YHbIE MPOAYKTLI, 3HEPropecypChbl

Equnuua Pacxop (Bbixon) Ha 1 T npoaykunm
HanmeHoBaHve
n3MepeHns MuHUManbHbIN MakcumanbsHbIn
Xnopua marHua MgClz 100%-Hbin Kr/T 2362 2460
M'mppokeng HaTpust NaOH 100%-HbIn Kr/T 1985 2200
Xnopug Hatpua NaCl 100%-Hbin Kr/T (2900) (3020)
Boaa npu kanbumHauum Kr/T (446,8) (465)
[MponsBoacTBeHHbIE NOTEPU Kr/T (5) (41)
Ob6eccorneHHas sBoaa m3/T 50 70
Bo3gyx TexHonornyeckum HM3/T 220 270

Mpon3BOACTBO OKCMAA MarHusi «MOKPbIM» CMOCOOOM XapakTepusyeTcst OTHOCUTENBHO

BbICOKMM CbIPbEBbIM MHOEKCOM, Haxoaswmmes B npegenax 4347—-4540 kr/T.

YnenoHoe noTpebrneHne CbipbeBbliX MatepuanoB Ha NPov3BOACTBO 1 T rmapokcuaa

MarHusi U yaenbHbl Cbipb€BON MHAEKC TEXHOMNOrMN NpuBeAeHbl B NpUnoxeHnn b.

3.1.2.2 DHepronoTpedneHme nNpu NPouU3BOACTBE OKCMAA MarHUA <MOKpPbIM»

crnocooom

Mpon3BOACTBO OKCMAA MarHuUs «MOKPbIM» CMOcO60OM MPOM3BOACTBA CBA3AHO C BbICO-

KMM ypoBHEM NoTpebneHnem aHeprum, 4To oOyCrnoBneHo 3HaYNTENbHON SHAOTEPMUYHOCTLIO
(81,6 kbx/Monb  unu

1400 kx/kr Mg(OH)2) n Heob6xo0ANMOCTBLIO LOCTUXKEHUS U NOALEPXKAHUA OTHOCUTESNBHO Bbl-

npouecca Agermgpataumm (KanbuuMHauun) ruapokcuaa MarHus

COKMX Temnepartyp npouecca Ha ctaguu gervgpataumm (KanbunHaumm) B MHOronogoBoOW ne-
4yn — B npegenax 700 °C — 1150 °C.
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B Tabnuue 28 npmBeaeH yaenbHbI pacxon 3HEPrMM 1 TONnMBea Npy NnponssoacTee 1 1

mMarHeaun (MgQO) «MOKpbIM» CNOCOBOM.

Tabnvua 28 — YaenbHbIA pacxoq Tonnvea Angd nonydeHnsa 1 T okcnga marHms

YaenbHbI pacxoq Tonnuea
Bupg Tonnuea
MuHuManbHbIN MakcumanbHbIN
Tennoas aHeprunga 20,8 I'Ix/T 23,1 TOx/T
ONeKTpoaHeprms 700 kBT1-y/T 900 kBT-u/T
MpupoaHbIl ras 800 HM3/T 1100 HMm3/T

MoTpebHocTb B TennoBon aHeprum (B nape) Ans NPOU3BOACTBA OKCMAA MarHUSA Co-
craBnget 20,8-23,1 I'x/T MgO 1 3aBUCUT OT Takmx (pakToOpoB, Kak (PMU3UKO-XMMUYECKME
CBOWCTBA M BMaXXHOCTb MCXOAHOIO Keka rmapokcuaa MarHus, nonyyaemMoro rnocne penyrnbna-
UMK Ha cTagun punbTpauum U NPOMbIBKMU.

YpenbHoe aHepronoTpebneHne npy NPpon3BOACTBE OKCMAA MarHUs «MOKPbIM» CMOCO-

6om npeacTaBneHo B NpunoxexHum b.

3.2 Tekywme ypoBHM 3MUCCUUN B OKpPYXKaloLLyLO cpeay u

noTpebneHus pecypcoB Npu Npon3BoACcTBe rMApoKcuaa MarHus

3.2.1 TeKyLwine ypOBHU 3IMUCCUM B OKPYXKaKoLyH cpeay U noTpedneHus

pecypcoB npu Npon3BOACTBE MNMAPOKCHUAA MarHus

3.2.1.1 NoTpebneHue cbipbeBbIX MaTepuanos Npu NpousBoACTBE rMapokcuaa

MarHums

Pacxon OCHOBHbIX BUOOB CbipbA, BbIXOO OCHOBHbIX U NoBOYHbIX npoayKToB Npomn3Boa-

CTBa rmgpokcmaa marims Ha 1 T npogykta npyBefeH B Tabnuue 29.

Tabnuua 29 — Pacxog cbipbsi 1 BbIXO4 OCHOBHbIX Y MOBOYHLIX NPOAYKTOB NPON3BOACTBA

Chblpbe, NonynpoayKTbl, NO6OYHbIE MPOAYKTLI, 3HEPropecypChbl
EamHuua Pacxog (Bbixod) Ha 1 T npoayKuum
HanmeHoBaHue
M3MEpPEHU MuHnManbHbIN MakcumanbHbIN
Xnopug marHua MgClz 100 %-Hbin Kr/T 1633 1860
M'mapokeug HaTtpma NaOH 100 %-Hbin Kr/T 1372 1570
Xnopwug Hatpusa NaCl 100 %-Hbin Kr/T (2004) (2284)
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OkoHyaHue mabnuubi 29

Cblpbe, NonynpoaykTbl, NOB0YHbIE MPOAYKTHLI, 3HEPropecypChbl

EamHuua Pacxog (Bbixod) Ha 1 T npoayKuum
HanmeHoBaHne
n3MepeHus MuHUManbHbIN MakcrmanbHbIn
Ob6eccorneHHas sBoaa m3/T 40 60
MponsBoacTBEHHbLIE NOTEPU Kr/T (5) (90)

[Mpon3BOACTBO rMAPOKCHOA MArHUA «MOKPbIM» CMOCOOOM XapaKTepu3yeTca YMepeH-
HbIM CbIpbeBbLIM MHAEKCOM — B nNpegenax 3005—-3276 Kr/T.
YaenbHoe noTpebneHne BCEX CbIPbEBbIX MaTepuanoB Ha NPOM3BOACTBO 1 T rMapokK-

cnaga MarHm4a npmBeaeHo B NpuUiioXxXeHnmn b.

Mpon3BoaCcTBO rMAPOKCHAA MarHUA «MOKPbIM» CMOCOOOM XapakTepu3yeTcs yMepeH-
HbIM Cbipbe€BbIM MHAEKCOM — B npeaenax 3005-3430 Kr/T.
YpenbHoe noTtpebrieHne BCeX CbIPbEBLIX MaTepuaroB Ha MPOM3BOACTBO 1 T rMapok-

cnaa MarHm4a npmBeaeHo B NpuUiioXxXeHnmn b.

3.2.1.2 DHepronoTpedbneHme npu Npou3BoACTBE rMAPOKCHAAa MarHms

Tabnuua 30 — YaenbHbI pacxon TonnvMea Ans nonyyYeHns 1 T ruapokecmaa MarHms

YaenbHbIA pacxog Tonnuea

Bug tonnuea
MuHUManbHbIN MakcrumanbHbIN

MpupoaHbIl ras 260 HW3/T 280 HM3/T

YnenbHoe noTpebrneHne OCHOBHbIX 3HEPropecypcoB Ha NPOM3BOACTBO 1 T rMapoKCU-

Aa Mardun4a npmseaeHo B NpUnoXeHmm b.

3.3 Tekywme ypoBHM 3MUCCUUN B OKpPYKaloLLyLO cpeay u

noTpebneHusi pecypcoB Npu NpoM3BoACTBe Xfiopuaa MarHus

3.3.1 TeKyLwine ypoBHU IMUCCUM B OKPYXKaKoLLyHO cpeay U noTpebneHus
pecypcoB npu NnpousBoACTBE Xfiopuaa MarHuss MeToaoM BbinapvBaHuA

pacTBOpoOB 6uwWwoduTa

TekyLie ypoBHU 3MUCCUUN B OKPYXKaloLLyo cpeady M noTpebneHns pecypcoB npu npo-

n3BoAcCTBe Xnopwuaa mMarHmAa onpenerneHbl no (baKTVI‘-IeCKVIM OaHHbIM, MNpeacTaBliEHHbIMU
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npegnpusatusammn Poccuiickon depepaumm 3a 2015 roa. MNMpons3BoacTBo xnopuaa MarHus xa-
pakTepusyeTcs OOBOSIbHO He3HauYuTerbHbIM YPOBHEM 3MMUCCUM 3arpA3HAOLWINX BeLLEeCTB B
OKpYXXatoLyo cpefy, HU3KUM CbipbeBbIM MHOEKCOM TEXHOSIOTMU U YMEPEHHBIM UITU HU3KUM
noTpebneHnemM aHeprumn, YTo CBA3aHO C BbICOKOW 3HEProaheKTUBHOCTLIO BbiNapHbIX anna-
paToB C norpyxHown ropenkon (All), a Takke ¢ NPOCTOTON TEXHONOMMYECKOro npouecca Bbl-

napuBaHusi pacTBopoB GuwodguTa.

3.3.1.1 NoTpebneHue cbipbeBbIX MaTepuarnos Npu NpousBoACTBe xnopuaa

MarHus

Pacxon OCHOBHbIX BUOOB CblpbA, BbIXOO OCHOBHbIX U NoBOYHbIX npoayKToB Npomn3Boa-

CTBa Xnopuaa MarHus rekcaruapaTta Ha 1 T npoaykta npveeaeH B Tabnuue 31.

Tabnuua 31 — Pacxoa cbipbsi U BbIXOA OCHOBHbIX M NOBOYHBLIX MPOAYKTOB NPON3BOACTBA

Cblpbe, nonynpoAyKThbl, nobo4Hble NnpoAYyKThbl, 3Hepropecypcol

Eounuua Pacxog (Bbixoa) Ha 1 T npoayKuum
HavnmeHoBaHwue

n3mMepeHna MuHMManbHbIN MakcumanbHbIn
PacTtBop xnopuaa martms ¢ m. g. MgClz Kr/T M3/T 1555 1600
32,5 % (32,0 %) 1,19 1,21
'mppokeng HaTpus NaOH 100 %-Hbin Kr/T 0,4 0,8
Xnopwua sogopoaa 100 % Kr/T (0,20) (0,30)
Okcuxnopug marHusa v ruapokeunza mar- Kr/T (0,50) (0,90)
HUSA (CymMapHO)
MponsBoacTBEHHbLIE NOTEPU Kr/T (5) (50)

[Mpons3BoaCcTBO Xnopuaa MarHus rekcarngpata (buwodumta) xapaktepmsyeTcsa HU3KUM
Cblpb€BbLIM MHOEKCOM, Haxoadawmmea B npegenax 1555,4-1600,8 kr/T.
YOenbHbI pacxod Cbipbs U MaTepuanoB Ans nofnydeHns 1T xnopuga marHus

(MgCl2-6H20) npuBegeH B npunoxeHun b.
3.3.1.2 DHepronoTpebneHue Nnpu Npon3BoOACTBE Xnopuaa MarHus

[Mpon3BoACTBO xnopuaa MarHusi CBSI3aHO C YMEpPEHHbIM MoTpebneHvem TennoBow
3Hepruu, 410 0BYyCrnoBNEHO HeOBXOAMMOCTbLIO BbiMapMBaHWSA BOAbl M3 BOAHOMO pacTeBopa
ouwoduta ¢ maccoson gonen xnopuaa marHmna B npegenax 30 % — 34,5 %.

[na npouecca ynapuBaHusi pactBopa buwoduta MCnonb3yeTcs TOMNbKO NPUPOAHbIN

ras. B tabnuue 32 npvBeneH yaenbHbIN pacxod 3HEPropecypcoB M NPUPOLHOrO rasa Ha
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npou3BoAcTBO 1 T xrnopuaa marHust rekcarmgparta Ans npouecca npsiMoro Harpeea pacteopa

B annapaTte BbIMapHOM C MOrPY>KHOW rOpesikon.

Tabnvua 32 — YaenbHbI pacxon 3HepropecypcoB 1 NPUPOAHOro rasa Ha NpoM3BoacTBo 1 T

xnopuga marHug rekcarngpata (MgClz- 6H.0)

HaumeHoBaHue Tonnuea YAenbHbI pacxoa Tonnvea
1 3Hepropecypca MuHUManbHLIRN MakcumanbHbIn
MpupoaHbIl ras 55 HMm3 110 um®
Tennosas aHepruna 0,22 I'x 0,60 I'Mx
OnNeKTPOo3Heprus 40 kBT-4 100 kBT-4
Xonoa 0,27 I'Ox 0,84 I'Ox
Bo3gyx cxxaTbli 30 Hm3 80 Hm?

3.3.1.3 BbIOpoOChbI 3arpA3HAOLWMX BELWECTB B aTMOC(epHbIN BO3AQYX NpuU

npousBoAacTBe Xnopuaa MmarHumsa

OcHoOBHble BbIOPOCHI MapKepHbIX 3arpsa3HALLMX BELLECTB, BKIKOYaa OKCuAbl asoTa,
oKcug yrnepoga, MeTaH, MarHusa Ouxnopug rekcarmgpart u xXnopug Bogopoaa, a Takke Bbl-
Opocbl guokcnaa yrnepoga obpasyoTcsa Ha CTaguu BbiNapyBaHus pacTBopa buwoduTta B
annapate BbiNApHOM C NOrpykHow ropenkon. [locne ounctkn obpasyrwmnxcs raso-
a3p030/1bHbIX NPOMbILUNEHHBIX BbIOPOCOB OT Xnopuaa Bo4OpOAa C NPUMEHEHNEM «MOKPOro»
ckpybbepa BeHTypu 1 KanneynoBuTens 3arpsasHsaiowme BewecTsa BbibpacbkiBaloTCa B aTMO-
caepy.

TexHonornyeckne nokasatenu BbIBPOCOB MapKEPHbIX 3arpsi3HAOLINX BELEeCcTB B aT-

MOCepHbIN BO3AyX NpuBeaeHbl B npunoxenum [ (tabnuua 4.4.1).

3.4 MNepeyeHb MapKepHbIX 3arpA3HAIOLWMUX BeLLeCcTB, XapaKTepHbIX
ANnsi NPOM3BOACTBA OKCUAa MarHusl, rmapokcuaa MmarHma 1 xnopuaa

MarHus

B kauecTBe MapKepHbIX 3arpsA3HSAOLLIMX BELLEeCTB, XapakTepHbIX Afs NPOM3BOACTBA
OKCMAa MarHusi, rmgpokcuaa MarHusi, xrnopuaa MarHusi, cregyet paccMmaTpyBaTh BELLECTBa,
ABNSAOLLMECH OCHOBHBIMW KOMMOHEHTaMU MPOMbILLNEHHbIX BbIOPOCOB, COPOCOB CTOYHbIX BOA
N OTXOAOB NPOM3BOACTBA COOTBETCTBYHOLLEN NPOAYKLUW, HO, B MEPBYI0 OYepedb, 3arpsisHs-
loLLMe BellecTBa, coaepXallmecs B NPOMbILLUNEHHbIX BbIOpocax Npov3BoacTBa 1 onpeaens-

oLLMEe OCHOBHOM BKNag B 3MUCCUIO B OKpyXaloLlyto cpenly OT KOHKPEeTHOro npon3BoacTea.
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[MepeyHn MapKepHbIX 3arpssHALWMX BewecTB Ans NpoM3BOACTBA OKCuaa MarHus
KCYXUM» N «MOKPbIM» crnocobamu, Ana NpovM3BOACTBA MMAPOKCUAA MarHuMs «MOKPbIM» CMO-
cobom, a Takke ANA NPOU3BOACTBA XNopuaa MarHusa onpegeneHbl Ha OCHOBaHUK «[lepeyHs
3arps3HSAOLWMX BELWECTB, B OTHOLLEHMM KOTOPbIX MPUMEHSIOTCA Mepbl roCy4apCTBEHHOrO pe-
rynmpoBaHua Poccuiickon ®Pepepauum B 06nacT OXpaHbl OKpYXXatlolen cpenbl», yTBep-
XOeHHoro pacnopshkeHnem [lpaButenbctBa Poccunckon depepauum ot 8 mona 2015r.
Ne 1316-p ([15]), C y4eTOM TEXHONOrMYecknx OCOBEHHOCTEN KaXKAOro nNpou3BoAcTBa U npu-
BeJEeHbl B NpUnoxeHun B.

[MepeyvHn TeXHOMOrMyeckmx nokasaTtenen, NpeacTaBneHHbIX AMana3oHaMy MacCOBbIX
KOHUEHTpaunin MapKepHbIX 3arpsa3HAOLWNX BELWLECTB, XapakTepHbIX ANA NPpOou3BOACTBa OKCU-

Ja mMarHdua, rmgpokcnga MmarHma n xnopumaa MarHmd, npmnseneHbl B MpunoXeHnn ,D,
3.5 NoTepu u oTxoAabl NpousBoacTBa

3.5.1 MNoTepu n oTxoabl NPOM3IBOACTBA OKCUAA MarHus
3.5.1.1 NMoTepu n oTxoAbl NPOU3BOACTBA OKCMAA MarHUA «CyXMM» Cnocooom

[Mpon3BOACTBEHHbIE NOTEPU UMM OTXOAbl NPON3BOACTBA OKCUAA MArHUs «CyXMmM» Cro-
coboM, Kak npaBumno, NpeAcTaBreHbl MbiNb MarHe3nTa, Noly4aeMomn nNpu OYUCTKE OTXoas-
LLMX NPOMBILUSIEHHbIX BbIOPOCOB B ocaauTensix nbinn. B Takom nbinv B kKa4eCTBE OCHOBHbIX
KOMMOHEHTOB cofepaTca KapboHaT MarHMa n YacTuupbl KayCTUYECKOW U OBOXOKEHHOW Mar-
He3nun.

OTxogbl ynakoBku (nnacTtuk, meTtann, bymara, KapToH, ApeBecuHa 1 T. n.) obpasyroTcs
Ha CTaguy ynakoBKU U XpaHeHMs1 NPOAYKLMM, a TakKe Ha BTOPOCTEMNEHHbIX CTagusax noaro-
TOBKM YNaKOBOYHbIX MaTepmnanos 1 CPeaCcTB MapKUPOBKMU.

HekoTopble BUAbI MbIIM MOXHO U PEKOMEHAYETCHA pereHepupoBaTb U UCNONb30BaTh B
OCHOBHOM MPOU3BOACTBEHHOM UMKIe. Kpome Toro, cobpaHHyto Mblfib MOXHO MCMNOMb30BaTh B
KayecTBe MONYTHOW MPOAYKLUMM MO APYroMy Ha3HayeHuo, Hanpumep, npu obpaboTtke u
OYUCTKE NPOMBILWSIEHHBIX CTOYHbIX BOA (HampaBneHuve — 3aluTa OKpyXatolen cpeabl).
TexHonoruu, ucnonbdyemble Ans 06paboTku Nbinv 1 Apyrnx NPOn3BOACTBEHHbLIX OTXOAOB,
AOMKHbI obecneunBaTb Kak MOBTOPHOE WCMOMb30BaHUE 3TUX OOBLEKTOB NpU MPOU3BOLCTBE
TOBapHOWN NPOAYKLMUN, TaK U X NHOE MUCMONb30BaHNE B 9KOHOMUKE.

O6pasytowmeca npu NpombIBKE MPOMbIBHbIE BOAbl C LENb0 yaaneHuUs B3BEeLUEHHbIX

BellecTB (TBepaon ¢asbl) HAaNPaBNAT Ha OYUCTKY NyTeM ceanmMeHTauun. BoligeneHHoble Ta-

84



UTC 21-2016

KM o6paso|v| B3BELUEHHbIE BeLLECTBA XPaAHAT Ha NPOMEXYTOYHOM CKIaae Aand hanbHenwero

MCNonb30BaHUA B NpoLiecce, a OYULLIEHHYIO BOAY BO3BpaLLaoT B BOAOOOOPOTHYO CUCTEMY.
3.5.1.2 NMoTepu n oTxoAbl NPOU3BOACTBA OKCMAA MarHUA «MOKpPbIM» CNOCOGOM

[Mpon3BOACTBEHHbLIE NOTEPU UMK OTXO4bl NMPOM3BOACTBA OKCMAA MarHUA «MOKPbIM»
cnocobom, kak npasuno, NpeacTaBfieHbl Mbifbl0 OKCWMAA MarHus, nosiy4aemon npu O4YncTke
OTXOASALNX NPOMbILLIIEHHBLIX BbIOPOCOB B ocaguMTensax nbinu. B Takon nbinn B Ka4ecTBe OC-
HOBHbIX KOMMOHEHTOB codepatcs okcua marHmda. Kpome Toro, Ha ctaguu omnbTpaumm u
NPOMbIBKW rMapoKcnaa MarHus umelotcs Hebonblume notepu (NPockinu) NpoaykTa, KoTopble
npeacTaBnNAT cobon BraXkHbI rMMOPOKCUI MarHus.

OTxoabl ynakoBku (nnacTtuk, metann, bymara, KapToH, ApeBecuHa u T. n.) obpasyoTca
Ha cTaguu ynakoBKM M XpaHeHUA NPOAYKUWMKW, a Takke Ha BTOPOCTEMNEHHbIX CTagusx nogro-
TOBKM YMaKOBOYHbIX MaTepmnaroB N CPeaCTB MapKUPOBKMU.

CobpaHHyto Mbiflb OKCMAA MarHUs MOXHO U PEKOMEHLYETCS MCMOofb30BaTb B OCHOB-
HOM NpPOM3BOACTBEHHOM UMKne. Kpome Toro, cobpaHHyto Nbiflb MOXHO MCMONb30BaThb B Ka-
4yecTBe NOMyTHOW NPOAYKLUN MO APYroMy HasHa4yeHuto, Hanpumep, npm obpaboTke n ouncTke
NPOMbILLIEHHbIX CTOYHbIX BOA (HanpaBneHne — 3awuTa OKpyXxatoLlen cpenbl). TexHonoruu,
ncnonb3yemble ana obpaboTkM NbIM U APYrMX NPOM3BOACTBEHHbIX OTXOA0B, AOMKHbI 0bec-
nevmBaTtb Kak MOBTOPHOE MCMNOMb30BaHNE 3TUX OOBLEKTOB NpM NPOM3BOACTBE TOBAPHOW MpO-
AYKUMU, TaK N X MHOE UCMNOJSIb30BaHWe B APYrnMX OTPaACHsiX 3KOHOMUKN.

CTo4Hble BOAbI, OOpasylomeca Ha CTagmMm CUHTE3a U MPOMbIBKM TMAPOKCHMAA MarHus
n cogepxawme go 7,0 mac. % xnopuga HaTpus, peKoMeHOyeTCA HanpaBnATb Ha paccorno-
NpoMbICesT B Ka4yeCcTBe UCXOOQHOro BOLHOrO pacTBopa C LUesibio NonyYyeHUss KOHLEeHTPUPOBaH-
HOro paccona xropuga HaTpusi, UCNOoJSIb3yeMoro nNpu NPoM3BOACTBE XJlI0pa U KaycTUKa MeTo-

AOM aneKkTponusa.
3.5.2 MNoTepun n orxoabl NPOU3IBOACTBA NMMAPOKCUAA MarHus

Mpon3BoACTBEHHbIE MOTEPU WM OTXOAbl MPOM3BOACTBA FMAPOKCMAA MarHusi «MoK-
pbiM» crnocoboM, kak NpaBumno, NpeacTaBneHbl Nbifblo rMAPOKCKMaa MarHus, nony4yaemom npu
OYMCTKE OTXOAALLMX MPOMbILLIIEHHbLIX BbIOPOCOB B OcCaauUTENsX Nbinv w/vunu dunbTpax.
B Takoi nbinn B Ka4eCTBE OCHOBHOIO KOMMOHEHTA COAEPXKUTCSI TMAPOKCUL MarHusi.

OTxoabl ynakoBku (nnacTtuk, MeTansn, 6ymara, kKapToH, ApeBecrHa 1 T. n.) obpa3sytoTcs
Ha cTagun ynakoBKM M XpaHeHWs NPOAYKUUW, a Takke Ha BTOPOCTEMEHHbIX CTaausiX Nnoaro-

TOBKW YNAKOBOYHbIX MaTepunarioB n MapkKMpoOBKU.
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Cob6paHHyl0 Nbifb FMAPOKCMAA MarHusi pekoMeHAyeTcsi MCMofib3oBaTb B OCHOBHOM
Npon3BoACTBEHHOM Lykne. Kpome Toro, cobpaHHyo Nblflb MOXHO UCMONb30BaTb B KAYeCTBe
MONyTHON NPOAYKLMM MO APYromMy HasHayYeHuo, Hanpumep, Ans obpaboTku, HernTpanusauum
N OYMCTKM NPOMBILLNIEHHbIX CTOYHbLIX BOA, (HanpaBneHne — 3almMTa OKpyKatlollen cpeabl), a
Takke ons obpaboTkn n 06e3BpexmnBaHMSA OTXOO0B KMCIOT NyTEM HeWTpanm3aumm. TexHoso-
M1, ucnonb3yemble Ans obpaboTkM NbivM U OPYrMX NMPOU3BOACTBEHHbLIX OTXOO0B, AOSKHbI
obecneynBaTb kak MOBTOPHOE MCMONb30BaHMe (PEUMKINHI) 3TUX OGBHEKTOB MPWU NPOM3BOA-
CTBE TOBApPHOW NPOAYKUMM, TaK U UX MHOE NPUMEHEHME B APYTNX OTPACSX 93KOHOMUKMK, B TOM
yucne Ans BbINOMIHEHUS paboT, oka3aHUs YCnyr.

CTo4Hble BoAbl, 0bpasyolmecs Ha cTagum CMHTe3a U NPOMbIBKM MMOPOKCMAA MarHus
n cogepxawme go 7,0 mac. % xnopuaa HaTpusl, pEKOMEHAYETCSl HaNpaBnsATb HA Paccono-
NPOMbICEN B Ka4eCTBE UCXOOHOro BOAHOIO pacTBOpa C Lefblo NOyYeHUss KOHLEHTPUPOBaH-
HOro paccona xnopuaa HaTpusi, UICNOMb3yeMOro npy NPon3BOACTBE XIopa U KaycTuka MeTo-

AOM 9neKkTponuaa.
3.5.3 NMNotepu n oTxoabl NpoM3BOACTBA XNopuaa MmarHus

[Mpon3BOACTBEHHbIE MOTEPU UMM OTXOAbl NPOM3BOACTBA XNOpMAA MarHus npeacras-
NEHbl B OCHOBHOM, OTXO4aMmu, KOTOpble 06pa3syloTcst B pesynbTaTe NepuoaMyecKOn YUCTKU
annapaToB MOrPY>XHOrO ropeHusi OT OTIIOXKEHUN, 0Bpa3yoLMXCA Ha CTEHKax annapaToB B
npouecce akcnnyataumn. OTxoabl NpeacTaBnaAlT cobon CMeCb MarHus xnopuga rekcarmg-
paTa C NpoayKTaMm 4aCTUYHOro TepMOrMaponu3a xnopuga mardms (OKCMxnopvaaMmm MarHus
pasnuMyHOW CTeneHun rmapatauun). OTM OTXO0Abl MOXHO MCMOMb30BaTh B Ka4ecTBE NOMyTHOM
NpoAayKuUn No ApyroMy HasHa4yeHuto, Hanpumep, Ansg o6paboTKM U OYUCTKU NPOMBILLNIEHHBIX
N NPUPOAHBIX CTOYHBIX BOA (HanpaBneHue — 3alumta OKpyXatoLlen cpeapl).

OTxogbl ynakoBku (nnacTtuk, meTtann, bymara, KapToH, ApeBecuHa 1 T. n.) obpasyroTcs
Ha CTaguy ynakoBKU U XpaHeHMs1 NPOAYKLMM, a TakKe Ha BTOPOCTEMNEHHbIX CTagusax noaro-
TOBKM YNaKOBOYHbIX MaTepUanoB 1 MapKUPOBKW.

O6pas3oBaHne NPOMbILLUNIEHHbBIX CTOYHbIX BOA B JAaHHOM MPOM3BOACTBE KpavHe He3Ha-
YUTENbHO M HEe BbI3bIBAET Kaknx-nmbo npobnem ¢ He06XOAMMOCTbLIO NX OYUCTKN N OTBEAEHWS
(cm. 3.6.3).
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3.6 Ucnonb3oBaHue BoAbI 1 BoAoOTBeAeHue

3.6.1 Ucnonb3oBaHue BoAbI U BOAOOTBeAEHME NPU NPOU3BOACTBE oKcuaa

MarHums

3.6.1.1 Acnonb3oBaHue BOoAbI U BOAOOTBeAEHUE NPU NPOU3BOACTBE OKCuaa

MarH1s «CyxXmm» Cnocoobom

PaccmaTtpuBaeMoe NpoM3BOACTBO XapaKTepusyeTcs YMepeHHbIM noTpebneHvem Bo-
Abl N JOCTAaTOYHO HU3KMM ypoBHEM 0bBpa3oBaHMs M cOpoca CToYHbIX BoA. B ocHOBHOM, Boay
NCNONb3YHT A8 NPOMbIBKA MCXOOHOMO Cbipbsi (MarHesuTa) M B MpoLecce yhaneHus oca-
XOEHHbIX B bmnbTpax TBepAbIX YacTuu, NpU4YeM BoAy NOCne AeKaHTaumMm U OCBeTNeHUs cyc-
MeH3UN UCMOoNb3YHT NOBTOPHO AN TEX Xe Lenen.

Boay ucnonb3yoT Takke AN OXNaXOeHWs OKCMAA MarHusi B 30He OXJTaXOeHus1, npu
3TOM BCMEACTBME BLICOKMX TEMMEpPATYpP B 30HE OXNaXXAEHMS BOA4A NMPAKTUYECKN MOSHOCTbIO
ncnapsietcsi. Kpome Toro, Bogy MCnosnb3ylT B CUCTEMAX NMPOMbIBKM U OYUCTKM NMPOMbILLNEH-
HbIX BbIOPOCOB (ObIMOBbLIX ra3oB) OT 3aArpsi3HSOLUMX BELLECTB, B TOM YUCME B «MOKPbIX»
ckpyb6bepax.

Takum o6pasom, NPOU3BOACTBO OKCMAA MarHUs «CyxXmum» Cnocobom xapakTepusyeTcst

KpalHe He3HauMTeNbHbIM YPOBHEM 00pa3oBaHUs 1 cOpoca NPOMbILLNEHHbLIX CTOYHBLIX BOA,.

3.6.1.2 Acnonb3oBaHue BOoAbLI U BOAoOOTBeAeHMEe Npu NPpon3BoACTBE oKcuaa

MarHusi <MOKpbIM CNOCO6OM»

[aHHOe npou3BOACTBO XapaKTepu3yeTcs YMepeHHbIM noTpebrieHnem BoAbl U yme-
PEeHHbIM YpoBHEM 0b6pa3oBaHus 1 cbpoca CTOYHbIX BOA. B ocHOBHOM, BOAY MCNOMb3YOT AN
pa3baBneHnsa NCXOLHbIX pearMpyoLmnx pacTBopoB buoguTa 1 WeNoyYn Ha ctTagnum CUHTEesa
rMapoKcuaa MarHusd, a Takke Ons npoMbIBKM NOMyYEHHOro rmapokcmnaa mMarHusa ot npumecu
xriopuaa HaTpus.

CTo4Hble BOAbI, 0OOpasylowmeca Ha CTaguMm CUHTE3a U MPOMbIBKM TMAPOKCHMAA MarHus
n cogepxawme go 7,0 mac. % xnopuga HaTpus, peKkoMeHOyeTCA HanpaBnATb Ha paccorno-
NPOMbICEST B KaYeCTBE UCXOAHOW BOAbl C LieNbi NOSTly4eHUss KOHLEHTPUPOBAHHOIO paccona
xropuga HaTpus, UCMOnb3yeMoro npu nNpou3BOACTBE XMopa U KayCcTuka MeToOoM 3IeKTpo-
nnaa.

B cBs3M ¢ ucnonb3oBaHMeM 06Pa3yOLLNXCHA NPOMBbILLSIEHHBIX CTOYHbIX BOA NPOU3BOA-

cTBa AOJ1A noJiydeHnAa KOHUEHTPUPOBAHHOIO paccosa Xrnopuga HaTpud, ypoBeHb BOOOOTBE-
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OE€HNA N OYNUCTKN CTOYHbIX BOA NMpoun3BoAcCcTBa BeECbMa HE3HA4YUTESIEH U B LEJTOM ornpeaens-

eTcs ypoBHEM noTpebneHnst Boabl Ans AesitenbHOCTN paboyero nepcoHana.

3.6.2 Ucnonb3oBaHue BoAbl U BOAOOTBeAEHME NPU NPOM3BOACTBE rmapokcuaa

MarHus

Kak n B crnyyae npov3BoACTBa OKCMAA MarHust «MOKpbIM» Ccnocobom, npon3BoaCTBO
rmapokcuaa MarHus XapakTepu3yeTcsl yMepeHHbIM noTpebrneHnem BOAbl U YMEPEHHbIM
ypoBHeM obpa3oBaHua n cbpoca CTouHbIX BoA. B ocHOBHOM BoAy Mcnonb3yloT Ans pa3bas-
NEHNSA UCXOAHbIX pearnpyrowmx pacTBopoB buwoduta 1 Wwenoym Ha cTtagum CuHTEesa rma-
pokcuaa MmarHus, a Takke OnA NPOMbIBKA MOMTYYEHHOro rMapokcuga MarHus ot rnpumecu
xriopunga HaTpus.

CTtouHble BoAbl, obpasyolmecs Ha CTagnum CUHTE3a U NPOMbIBKU TMAPOKCUAA MarHns
n cogepxawme go 7,0 mac. % xnopuga HaTpus, pekoMeHOyeTCA HanpaBnATb Ha paccorno-
NPOMbICEST B Ka4eCTBE MCXOAHOro pasbaBfieHHOro BOAHOMO pacTBopa C LEenbko MonyyYeHus
fGonee KOHLEHTPUPOBAHHOIO paccona xnopuga HaTpus, UCNOMb3yeMOoro Npyu NpoM3BOACTBE
Xnopa 1 KaycTuka MeTo4OoM 3feKTposimaa.

B cBs3M ¢ ucnonb3oBaHMeM 06Pa3yOLLNXCHA NPOMBbILLSIEHHBIX CTOYHbIX BOA NPOU3BOA-
CcTBa A9 NOSflydeHusi paccosia xnopuaa HaTpus, YpoBeHb BOOOOTBEOEHUA U OYUCTKN CTOY-
HbIX BOA NPOM3BOACTBA BECbMa HE3HaYUTENEH N onpeaensieTca ypoBHEM noTpebneHms Bo-

Abl ANa neAaTenbHOCTN paboyero nepcoHana.

3.6.3 Ucnonb3oBaHue BoAblI U BOA4OOTBEeAEHUE NMPU NPOU3BOACTBE Xnopuaa

MarHus

[Mpon3BOACTBO XNopuAa MarHUA XapakTepudyeTcsl KpavHe HU3KMM YpOBHEeM noTpeb-
neHnst Boapbl, YTO 06YCnoBneHo 0COBEHHOCTLIO TEXHONOrMYECKoro npouecca. Boga ucnonb-
3yeTCH TOMbKO Ha CTaguu OYUCTKM MPOMbILINEHHbBIX BbIOPOCOB OT annaparta Norpy>xHoro ro-
peHNsa NyTem NPUroTOBMEHMS M UMPKYNsauMm pactBopa abcopbeHTa, KOTOpbIM nosyyaeTcs
cMmeleHneM ncxogHom sogbl ¢ 10 %-HbiM pacTBopom wenoyn. OTpaboTaHHbIM pacTBop ab-
copbeHTa, cogepxallimin xnopuag HaTpus, Nepmoanyeckn BbIBOAUTCS M3 npouecca U B Kade-
CTBE MPOMBILLIIEHHbIX CTOYHbIX BOA B HE3HAYMTENbHOM OObeme HarnpasnseTcs Ha buonoru-
YeCKne OYMCTHbIE COOpPYXeHUs. Mcnonb3oBaHWe 3TUX CTOYHbIX BO4 B CaMOM MPOM3BOACTBE
xnopuaa marHus (Ha ctagum ynapmsaHus uwoduta) TeXHMYeckn HelenecoobpasHo B BUAY
NoTeHUManbHOro 3arpsaAsHeHuss Guwoduta M TOBApHOro nNpoAykTa npUMechblo xnopuaga

HaTpu4d, 410, B obLwem cny4yae, HexelaTeJibHO.
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Takum obpa3om, NPOM3BOACTBO Xropuaa MarHusi xapaktepusyeTcsi KpanHe He3Hauu-
TeNbHbIM YPOBHEM BOAOMNOTPEBNEeHNss U COOTBETCTBEHHO He3HauuTenbHbIM 06beMOM 06pa-

30BaHuNA 1 cbpoca (0TBeAEHMS) NMPOMBbILLIIEHHbIX CTOYHbIX BOA,.
3.7 Wym

Lym reHepupyeTCs MNpakTUYEeCKM Ha BCEX CTagusax MpPOM3BOACTBa OKCMAa MarHus,
rmopokcnaa MarHus u xnopuaa marHus.

OCHOBHbIMM UCTOYHMKaAMKM LIyMa Npy NPOM3BOACTBE OKCMAA MarHUA «CyXMm» CMOCO-
Bom aBnsAlTCS:

- Nogaya marHesmTta B NeYb, CKUMOBbIE YCTPONCTBA;

- paboTa TpaHCNOPTEPHbIX JIEHT U YCTPOMUCTB, HACOCHOIO 060OPYAOBaHUS;

- pabota ApoOMMOK, MenbHULU, FPOXOTOB, KrnaccudukaTopoB, MNHEBMOTPAHCMNOPTA,
BMOpaTOpOB;

- paboTa BpaLlalLwencs neyu;

- paboTa AbIMOCOCOB, BEHTUNSATOPOB, BbITSKEK.

OCHOBHbIMM UCTOYHMKaAMM LUyMa MpU NPOM3BOACTBE OKCMAA MarHusi «MOKPbIM» CMo-
cobom saBnaTCS:

- paboTa NEeHTOYHbIX TPAHCMOPTEPOB N KOHBENEPOB, HACOCHOrO 060PYAOBAHUS;

- paboTa KOBLUEBbLIX 31€BATOPOB, MHEBMOTPAHCNOPTA, PUbTP-NPECCOB;

- paboTa AbIMOCOCOB, BEHTUNSATOPOB, BbITSKEK.

OCHOBHbIMM MUCTOYHMKaMK LWyMa Npyv NPOM3BOACTBE MMAPOKCMAA MarHUs «MOKPbIM>»
Ccnocobom ABNAKTCS:

- paboTa NEeHTOYHbIX TPAHCNOPTEPOB M KOHBENEPOB, HACOCHOrO 060pPYyAOBaHMS;

- paboTa WWHEKOBbLIX NUTATENEN, CMECUTENEN;

- paboTa dmnbTp-Npecca, pOTOPHO-BUXPEBOWN MESNbHULbI, KnaccugukaTopa;

- paboTa AbIMOCOCOB, BEHTUNATOPOB, KOMMNPECCOPOB, BbITSIKEK.

OCHOBHbIMM MCTOYHUKaMK LLIYyMa NPU NPOU3BOACTBE Xnopuaa MarHus ABnsiOTCS:

- paboTa AbIMOCOCOB, BEHTUNATOPOB, TYPOOKOMNPECCOPOB, BbITSXKEK,;

- paboTa KpucTannmM3aTopoB, rpaHynsiTOpoB, HACOCHOIO 0BopPYyaOBaHUS.

[ns CHWXKeHWs ypoBHS LIymMa npu Npou3BOACTBE MCMNOSb3YKOT €CTECTBEHHbLIE NPEensT-
CTBMSI ANS ero pacnpocTpaHeHNsa — 34aHusl, CTEHbl MPOM3BOACTBEHHbIX NMOMELLEHUN, aepe-
BbSl U KYCTapHWKM, BbICAXXEHHbIE HA TEPPUTOPUN NPON3BOACTBEHHOM NOWALAKN U B CaHUTap-
HO-3aLLUNTHON 30He. [Mpn NPOoeKTMpOoBaHMM NPeanpuATUAS HeobXOAMMO BbLINOMHATL BCE Tpe-

GoBaHMsA OENCTBYOLWEro 3aKOHOAATENbCTBA U CTAHAAPTOB MO CHMKEHUIO LUYMa.
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3.8 3anax

3.8.1 3anax npu npoM3BoACTBE OKCMaa MarHus

Hanuune cneunduyeckoro 3anaxa npu rnpovs3BOACTBE OKCMAA MarHuUs XapakTepHO
TONbKO ANA «Cyxoro» crnocoba nNpom3BoACTBa M CBSA3AHO C KAYECTBOM MCMOMb3yeMOro mar-
HeauTa un Tonnuea. Npn onpegeneHHoM (NOBbILLEHHOM) COAEPXKAHMM B UCXOLHOM MarHeauTe
n/vnn TOnNnMBE COEAMHEHUN Cepbl, B NPOU3BOACTBEHHbLIX npoLeccax obpasylTca okcuabl
cepbl SOx U cepoBogopo H2S, KoTopble npuaatoT cneumguyecknin 3anax NPOMbILLIIEHHbIM
Bblbpocam gaHHOro npou3soacTBa. 3BECTHO O 3aBUCMMOCTU COAEPXKaHUsA cepbl B UCXOA-
HOM MarHesuTe OT pa3mepa vacTtul (rpaHyniomeTpumn). Takas 3aBUCMMOCTb NpUBELEHA HUXKE
B Tabnvue 33 ([6]).

Tabnuua 33 — MaccoBas Jonsi cepbl B MarHe3uTe B 3aBUCMMOCTU OT rpaHyfioMeTpumn

Ne n/n Pa3mep yacTtuy marHesuTa, Mm MaccoBasi gons cepsbl, %
1 >1 0,04
2 0,02-1 0,19
3 <0,02 1,80

Ona «mokporo» cnocoba npon3BoAcTBa oKkcuaa MarHus cneumduyeckuin 3anax, ooby-
CMNOBMEHHbIN MPUCYTCTBMEM OKCMOOB CEPbl M CEPOBOAOPOAA B NMPOMBbILINEHHbLIX BblGpocax,
He xapakTtepeH. C 0QHOW CTOPOHbI, 3TO OOBACHAETCA OTHOCUTENBbHO HU3KUM COoAepXaHueMm
cepbl B BUAe cynbaTtoB MeTannoB B UCXOOHOM Cbipbe — pacTBope buwoduta. C gpyron
CTOPOHbI, MPU «MOKPOM>» crnocobe Npom3BOACTBA BCE BOAOPACTBOPMMbIE COEAUHEHNS Cepbl
(cynbthatbl MeTannoB) ocTalTCA B BOOHOM pacTBOpe xnopuaa Hatpusi, obpasyrowemcs B
pesynbTate B3auMoAencTBUS buwoguta ¢ BOAHLIM PacTBOPOM LLENOoYN; Npu 3TOM Mony4a-
eMblll Ha NepBOV CTaann NPOU3BOACTBA MAPOKCUA MarHNs XxapakTepuayeTcsi BeCbMa HU3KUM
cogepXXaHnem cepbl, 4TO N onpeaenseT rnpakTuyeckoe OTCYTCTBME 3anaxa neTyynx CepHu-
CTblX COeANHEHMI B 9TOM npomn3Boactee. Kpome Toro, B 3ToM cnocobe nponsBOACTBa B Ka-
YeCTBE UCXOOHOro TonmnmBa (3Hepropecypca) MCMonb3yeTcs NPUPOAHBbIN ra3, cofepaHue
cepbl B KOTOPOM HE3HAYUTESTbHO U CYLLECTBEHHO HWXE COAepXaHus cepbl B MasyTe n pas-

NNYHbBIX YIIISX.
3.8.2 3anax npu npousBoACTBe rMApPOKCcUaa MmarHus

B npon3BoACTBE rMAapokcnaa MmarHmA «MOKpPbIM>» cnocobom NPaKTN4eCKN OTCYTCTBYIOT

cneu,mq)mqecme 3anaxun, KoOTopbiM crnenosaso Obl yoennTtb BHUMaHune npu oueHKe YpOBHA
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3TOM aMmUccuM C uUenbtko nocneaywouwiero BHeapeHus HAOT ang pewweHna coOTBETCTBYHOLLEN

npoGnembi.
3.8.3 3anax npu npousBoAcCTBe Xfiopuaa MarHms

B nponsBoacTBe xnopuaa MarHust NpakTUYeckn OTCYTCTBYHOT cneunduyeckmne 3anaxm,
KOTOpbIM crefoBarno Obl yAenuTb BHUMaHWE Npu OLeHKe YPOBHS 3TOW 3MUCCUM C LieNbto Mo-

cnepyrowero BHeapernns HOT onsa peweHns Takon npobnemsl.
Pazgen 4. OnpeaeneHne HaMnyywux AOCTYMNHbIX TEXHOMOIMMN

B cooTtBeTCcTBUM C onpeneneHneM, npuBedeHHbIM B ctatbe 1 ®efepanbHOro 3akoHa
Ne 7-®3 ot 10 aHBaps 2002 r. «O6 oxpaHe OKpyXatowen cpebl», Haunydwasa AoCTynHas
TEXHOMOMMsi — TEXHOMOrMA NPoM3BOACTBA NPOoAyKUUM (TOBApPOB), BbINOMHEHNA paboT, oka-
3aHus ycnyr, ornpegensiemMas Ha OCHOBE COBPEMEHHbIX AOCTMXXEHWA HayKu U TEXHUKU U
HaUNy4yLlero coveTaHus KpuTepmeB OOCTMKEHUS Lenen OxXpaHbl OKpyXatllen cpedbl npu
YCNOBUM HanMuns TEXHUYECKOW BO3MOXHOCTU ee npumeHeHus ([16]). OTo onpegenexue
NMOEHTUYHO onpegenenuto, copmynuposaHHoMy B Adupektuse 2010/75/EC o npoMbILLnieH-
HbIX 3MMCCUAX — OCHOBHOM 3akoHodaTenbHOM aokymeHTe EC, yctaHaBnuBawwem obsasa-
TeNbHOCTb NpuMeHeHna HOT ana otpacnen aKOHOMWUKU, OTHECEHHbLIM K OCHOBHbIM 3arpa3Hu-
TEeNsM OKpyXalLen cpedbl U XapakTepusylwmnuMcsa 3Ha4YMTeNbHbIM NOTpebneHnemM cbipbe-
BbIX U SHEepreTU4eCcKnx pecypcos npu npoussoactse ([17]).

[MoHATNE «TEeXHONOrMM» OTHOCUTCS Kak K UCMOMNb3yeMbIM TEXHONOIMMSM NpoOu3BOACTBA,
Tak uU K cnocobam MpoeKkTMpoBaHUs, CO34aHus, 0BCNY>XMBaHWUA, ynpaBrneHns, aKcnnyaTauum
1 BbIBOOA NPeanpuATUiA U3 aKcnnyaTauuu.

JocTynHble TEXHONOMMN — 3TO TEXHOMOMMK, paspaboTaHHble B MacwTabax, No3Bons-
IOLNX UX BHEOPUTb B COOTBETCTBYHOLLEN OTPaCsiM NPOMbILLIIEHHOCTU 3KOHOMUYECKN U Tex-
HUYECKM OCYLLECTBUMbIM CMOCOBOM C y4€TOM COOTBETCTBYIOLLMX MaTepuanbHblX 3aTpaT u
BbIroA.

Hawvny4wmne TexHonormm — 3To TEXHOMNorMu, no3sonstowmne Hambonee apHeEKTUBHbIM
cnocobom JOCTMYb O6LLEr0 BbICOKOrO YPOBHS 3aLUMThI OKpYXKatoLen cpeabl B LLenoM.

Takum obpasom, onbiT NnpumeHenns HOT B EC HenocpeacTBEHHO CBsi3aH C BHeape-
HMeM B CTpaHax — uyrneHax EBponenckoro coto3a cucTeMbl KOMMMEKCHbIX MPUPOA0OXPAaHHbIX
paspelleHun Ons KYeBbiX NPeanpuaTuii — 3arpsasHuTenen okpyxawulen cpefbl. [lpu
atom B [OupektnBe 2010/75/EC peyb nmoet o TEXHOMorM B Hambonee LUMPOKOM €€ CMbIC-

J1eé — TEeXHOJ10TMn KakKk COBOKYMNMHOCTU MeTO40B O6pa6OTKVI, N3roTosneHna, NSAMEHEHUA COCTO-
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SIHWSI, CBOMCTB, OOPMbI, Cbipbsi, MaTepmanos, NpPMMEHsSIEMbIX B npouecce Npon3BoacTea Ans
nosly4yeHust rotosou npoaykumm ([17]).

B HekoTOpbIX criyd4asix ynoMuHaKT Haunydlwmne OOCTYMNHbIE TEXHONOrMu, UMes B Buay
HOBEWNLUME pPELLEHNS, HanpaBlieHHbIE Ha 3alUUTy OOHOro M3 KOMMOHEHTOB OKpYXatloLlen cpe-
Abl U1 Ha peLleHne KOHKPETHOM NpobnemMbl. ATO CBA3aHO C UCTOPMEN BONpOca M 3BOMOLN-
en noHatua HOT, a Takke Cc Tem, YTO NpmuBnekaTenbHOCTb uaen BHeapeHus HOT, npuasaH-
HbIX 06ecneyYnTb BbICOKMI YPOBEHb 3aLLMTbl OKpY>KaloLen cpeapl U akonornyeckon 6esonac-
HOCTW, PacnpOCTPaHAETCA Ha CaMble pasHble OTpPacsv 3KOHOMMKM, BKMKOYAA XKUIULLHO-
KOMMYyHarnbHO€E X035MCTBO, FOPOACKOE XO3ANCTBO, ANIEKTPOCETH, TENSOBLIE CETU U T. M.

[na noHnmaHusa koHuenumun HOT B uenom 1 HanpaBfeHNn ee NpPakTU4eCcKoro npume-
HeHus1 B Poccurickon degepaumm uenecoobpasHo NpMBECTU NEpPEYEHb KPUTEPUEB, B COOT-
BETCTBUM C KOTOPbLIMWU CreayeT OueHMBaTb, SBMSETCHA MU AaHHAA TEXHOMNOrns Haunydllen
AOCTYNHOW TexHonornen. K yncny Takmx OCHOBHbIX, HO HE UCYEPMbIBAOLLMX OTHOCATCS:

- paumoHanbHoe noTpebneHune cbipbs, MaTepmanoB 1 Bogbl (pecypcocbepexeHune);

- obecneyveHne BbICOKOW 3HEPrOahHEKTUBHOCTY;

- NPUMEHEHNE ManooTXOAHbIX UM 6e30TXOAHbIX NPOLIECCOB;

- XapakTep M ypoBEeHb HEraTMBHOIO BO3LENCTBUA Ha OKPYXKalOLLy0 cpesy U BO3MOX-
HOCTb CHWXEHUS yAeSbHbIX 3Ha4YeHU 3MUCCUIN, CBA3AHHbIX C NPOLECCOM;

- UICMOMb30BaHME B TEXHOMOMMYeCcKMx rnpoueccax BewecTB, KOTOpble B HanMeHbLUEN
CTEMEHN OMacHbl AN YernoBeKa M OKpYXatolen cpeabl, U 0TKa3 OT MCMNOoSib30BaHUA 0Cob0o
OnacHbIX BELLECTB;

- CHUXXEHNe BEPOATHOCTM aBapuin U UHLMAOEHTOB, CBA3aHHbIX C NPOU3BOACTBOM,;

- BO3MOXHOCTb pereHepaumMm n noBTOPHOIO UCMOMb30BaHUA (PEUMKnHra) BeLLecTs,
NPUMEHSIEMbIX B TEXHONOMMYECKNX Npoueccax, B TOM YUCe B cocTaBe 06pasyroLmMxcs OTXo-
0B,

- cBUAeTeNbCTBa npeablaywero yCnewHoro NpUMeHeHns B NpOMbILLNIEHHbIX MacLUTa-
BGax conocTaBMMbIX NPOLLECCOB, YCTAHOBOK, 060pYyA0OBaHUSA, METOLOB YNpaBneHns:;

- CPOKM BBOZa B 3KCMsiyaTauuio Ans HOBbIX U CyLLECTBYIOLNX YCTAHOBOK,;

- 3KOHOMMYECKas NPUEMNEMOCTb AS151 OTPACIM 3KOHOMUKM.

B HacTodwWwee Bpema npu onpegeneHnn Haunyudwmx AOCTYMNHbIX TEXHOMOrnn Bce
fonbliee BHUMaHWE yaenseTcs cuctemam MeHempKMeHTa. Tak, npeanpusatusMm npakTnyecku
BCEX OTpacren 3KOHOMUKM HACTOATENbHO pPeKkoMeHAOBaHO pa3pabaTtbiBaTb M BHEOPATb CU-
CTEMbI 9KONOMMYECKOr0 MEHEPKMEHTA, a TakkKe CUCTEMbl SHEPreTUYEeCKoro MeHeLKMEeHTa,

no3soniawne y4eCtb nNpmuopmuTeTbl OXpaHbl or<py>|<a+ou.|,e17| cpenbl N NOBbILLEHUA 3Hepr03(1)-
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hEKTUBHOCTM NPU MMAaHMPOBAHUN U OCYLLECTBMNEHUN OEATENbHOCTU XO3ANCTBYIOWNX CYOb-
€KTOB.

M3meHeHuns, BHeceHHble B PeaepanbHbin 3akoH Ne 7-d3 ot 10 gauBapsa 2002 r. «O6
OXpaHe oKpyxatouien cpeabl» denepanbHbiM 3akoHOM OT 21 uions 2014 r. Ne 219-03 ([18]),
onpenensalT NpaBoOBYK OCHOBY AN LUMPOKOro MpakTU4eckoro npumMmeHeHus B Poccuimnckon
degepaumn HannNyywWmMX OOCTYMHbIX TEXHOMOMW U KOMIMMEKCHbLIX 9KONMOrMYeckux paspelue-
HUW.

Ona peanunsaunn TpeboBaHnn PepepanpHoro 3akoHa Ne 7-®3 ot 10 aHsapsa 2002 r.
([16]) B obnactn HOT Heobxoammo paspabotatb pasnnyHbie HOPMATUBHbBIE AOKYMEHTbI, UH-
PopMaLNOHHO-TEXHUYECKNE CMPAaBOYHUKKN, AOKYMEHTbI MO cTaHaapTusauuu n np. MNpu atom
uenecoobpasHo Hambornee NOMHO y4eCTb OTEYECTBEHHbIN N MEXAYHAPOAHbIA ONbIT, HAKOM-
NEHHbIN MPOMBILIEHHBIMU NPEANPUATUAMU U OPYrMMU CyObeKTaMn 3KOHOMWYECKOW fes-
TEeNbHOCTH.

OnpepeneHve Hamnyywmnx OOCTYMNHbIX TEXHOMOMMN B 06nactM NpUMEHEHUs HacTos-
wero cnpasoyvHnka HOT npoBogunocb Ha ocHoBaHwuw [lpaBun onpegeneHus TeXHoONornm B
KayecTBe Haunydllen JOCTYMHOW TEXHOMNOMMKN, a Takke pa3paboTku, akTyanusauum n onyo-
NMKOBaHNA UHPOPMALMOHHO-TEXHUYECKNX CNPABOYHMKOB MO HAUMyYLIMM OOCTYMNHbIM TEXHO-
nornam, yTBepXAeHHbIM nocTaHoBneHnem [lpaButenbctBa Poccuinickon depepaumn ot
23 nekabpsa 2014 r. Ne 1458 ([1]) n ¢ y4eTOM METOOMYECKMX pPEKOMeHAauun no onpepene-
HUIO TEXHOSIOMMN B KaYyecTBe Hauny4ylen AOCTYNHON TEXHOSOMU, YTBEPXKAEHHbIX NPUKa3oM
MwuHucTepcTBa NPOMbILLIIEHHOCTN U ToproBnu Poccurickon ®egepauum ot 31 mapta 2015 .
Ne 665 ([19]).

[Mpn onpegeneHnn TeEXHONOMMN, B TOM YMCHE TEXHONOrMYeckoro obopyaoBaHus, B Ka-
yectBe HOT yuntbiBanucb cnegyroline KpUTtepuun, YyCTaHOBIEHHbIE OENCTBYHOLLMM 3aKOHO-
patenbctBoM Poccuiickon ®epepauum ([1]):

- HAMMEHbLUUN YPOBEHb HEraTMBHOIO BO3AENCTBUS Ha OKpYXaloLlyo cpefy B pacyeTte
Ha eavHuUy BpeMeHu unm obbem Npou3BoaMMOM Npoaykuumn (ToBapa) nnbo cooTBeTcTBUE
APYrMM nokasaTensMm BO3LAEWCTBMS Ha OKpyXarollyto cpefy, NpefyCMOTPEHHbIM MeXayHa-

poaHbIMM goroBopamu Poccurickon degepaumm;

OKOHOMM4YecKad SCbeeKTI/IBHOCTb BHeOpeHUA n aKkcnnyatauunu,

NPMMEHEeHNe pecypco- 1 aHeprocGeperaLmx MeTo40B;

nepuo BHeAPEHWS;

MPOMBILLNEHHOE BHEAPEHME TEXHOMOMMYECKMX NPOLECCcOB, 060PYAOBaHMS, TEXHNYE-
ckux cnocobos, MeToAoB Ha ABYX U Bonee obbekTax B Poccuiickon epepaunm, okasbiBato-

LLMX HeraTMBHOE BO3AENCTBUE HA OKPYXKaloLLYIo cpeay.

93



UTC 21-2016

Ha ocHoBaHMM ykasaHHbIX «[1paBun onpegerieHns TeXHONOrMM B KadecTBe Haunyd-
Wwen JocTtynHon TexHonorum» ([1]) n «Metognyecknx pekomeHgaumn no onpeneneHnio Tex-
HONOMMN B Ka4yecTBe Haumy4wen gocTynHon TexHonorumn» ([19]) npu paspaboTtke HacTosLLe-
ro cnpasoyHunka HOT GbINK onpeaeneHbl Haunyywmne AOCTYMNHbIE TEXHOMOMMU B CneayoLwmx
Npoun3BOACTBAX:

- NPOU3BOACTBO OKCMAA MarH1sl «CyXMm» Crocobom;

npon3BoACTBO OKCMAa MarHMd «MOKpPbIM>» cnocobom

NPOM3BOACTBO ’MAPOKCMAA MarHUst «MOKpPbIM» CMOCOBoM;

- MPOM3BOACTBO XSflopuaa MarHus MeToAOM BbiNapMBaHUS BOAHbLIX PacTBOpOB 6Ou-
wodpwura.

TexHonorndyeckne nokasaTenu TEXHOSOrMMW, KOTopble onpedeneHbl B KadecTse
HaUNy4YLWMX AOCTYMNHbIX TEXHOMOMMN NPy NPOU3BOACTBE OKCMAA MarHus, rmapokcuaa MarHus
N xnopuga marHus, npeacrtasneHbl B pasgene 3, a B npunoxenusx A, b, B n [l npusegeHbl
OCHOBHble TEXHUYECKME, 3KOSIOrMYecKne U UHble nokasaTenu TeXHONOrm4yeckux npoLeccos,
cooTBeTCcTBYOWMX KpuTepuam HOT ana ykaszaHHbIX NpOU3BOACTB.

OdbopMneHne ykasaHHbIX NPUIOXeHUn BbiNo NpoBeaeHO C Yy4eTOM TEPMUHOMOMUKU U
oOLwnx nonoxeHun, npeactaBneHHbix B PegepanbHom 3akoHe «O6 oTxogax npon3BoaCcTBa U
notpebnenna» ([20]), B PenepanbHom 3akoHe «O6 oxpaHe aTmocdepHoro Bo3gyxa» ([21]),
a Takke B PegepanbHoM 3akoHe «O BogocHabxeHun n BogooTeeaeHun» ([22]).

Kpome Toro, B pasgene 5 n npunoxenun [ HacTosiwero cnpaBoyvHuka HOT paccmoT-
peHbl «cMexHble» HIOT, KoTopble pekoMeHAoBaHbl K BHEAPEHWUIO B MPOU3BOACTBAX oKcuaa
MarHus, rmgpokcmaa MarHus v xnopuaa MarHusa ¢ Uerbio MOBbIWEeHUS 3HeprodddeKkTnBHo-
CTW NPOU3BOACTBA, COKPALLUEHUA pasfMyHbIX SMUCCUN B OKPYXaloLLylo cpedy, YnyylleHus
pecypcocbepexeHns 1 NOBbILWEHUS KavyecTBa KOHTPOMS U MOHUTOPWUHIa NPOM3BOACTBEHHbIX

NnpoOLECCOB 1 AMUCCUMN.

Paspen 5. Haunydwune goctynHble TeXHONOrMmn

5.1 Haunyuwune gocTynHble TEXHONOrMu Npu NpoM3BoACcTBe oKkcuaa

MarHuvsd, rmngpokKkcmga MmarHvua n xnopmaga marHums

B pasgenax 2 n 3 ObnnM onucaHbl Hauny4ywmue AOCTYMNHble TEXHOMOrMM B NPOU3BOA-
CTBax OKcuAa MarHus, rugpokcuaa marHus u xnopuga maruus. B npunoxerHnax A, b, B n [j
npuBegeHbl OCHOBHbIE TEXHUYECKME, SKONOMMYECKMe N NHble rnokasaTenn TEXHOSOrMYeckmux
npoueccos, COOTBETCTBYOLWMX Kputepnam HOT Ana ykasaHHbIX NPOM3BOACTB MO COCTOSHWUIO

Ha 1 nionga 2016 .
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B naHHOM nogpasgene npeactasfieH obwmin noaxon K BblOOpy AOCTMXEHUA Gonee
BbICOKOrO YPOBHS 3aLLUMTbl OKpyXatoLwen cpenbl u 6onee adhdekTMBHOro pecypcocbepexe-
HWSA B MPOM3BOACTBAax OKCUAa MarHus, rmapokcmaa Marius m xnopuga marbma. Hapsay ¢ no-
BTOPHbLIM UCMOSIb30BaHMEM MPOU3BOACTBEHHbLIX MNOTEPb (OTXOAO0B), MaTepUarnoB U 3HepPrum,
paccmaTpuBaloTCcsa nNpobnembl NPOUNAKTUKA, KOHTPONS, MOHUTOPWUHIA, PEUMKIMHIA U MU-
HAMM3aLMM PaCXOAOB CbipbA M 3HEPrMM Npu NPOM3BOACTBE MPOAYKUMW OAHHOW OTpacnu
NPOMbILLIIEHHOCTM.

B Tabnuue 34 npegcrtaBneHo obuiee MHGOPMaLMOHHOE coaep)KaHue OnTMMarnbHOro
coyeTaHUs METOAMYEecKOro nogxoda (Metoda) M TEXHUYECKOrO pelueHust npu 060CHOBaHMM

HeobxoanuMocTun BHeOpeHnd Havmquue|7| ,EI,OCTyI'IHOl7I TEXHOINOIMNMM B COOTBETCTBYHOLWEM MPO-

n3BOACTBE.

Tabnuua 34 — NHdopmaumnoHHoe coagepkaHme onTUMarnbHOro coyeTaHus METOAMYECKOro noaxoaa

(MeToOa) 1 TEXHMYECKOTO peLleHus npu peanusaumm HOT

Bua nHgopmaymn

CopepxxaHne nHdopmaumm

OnucaHune

TexHn4yeckoe onncaHne MeTogu4eckoro noaxoaa n TexHu4e-

CKune peLleHuns, BKIn4aa YepTexu, Tabnuupbl U CXembl

O deKTbl A8 OKpyxato-
wen cpeapl

OcHoBHble ahbPeKTHbI ANA OKpyXKatoLLen cpeabl, B TOM Yucne
CHWXEeHWe 3aTpaT 3Hepruu, CbipbeBbIX MaTepuanos, yeenuye-
HWe BblNyCKa NPoAYKLMU, MPOM3BOAUTENBHOCTN, 3PAEKTUBHO-
CTM UCMNOMb30BaHNA 3HEPTNN AN JAaHHOIo MeToda U TeXHUYe-

CKOro peLleHus

BosgencTteue Ha pasnny-
Hbl€ KOMMOHEHTbI OKPY-

xarouen cpeabl

BaanmogencTesune pasnmyHbiXx METOLOB N TEXHUYECKNX peLule-
HUIM NO 3awmTe OKpyXatowen cpeabl. ConocraBneHue mx ad-

JoeKTOB A5 OKpyXatoLLen cpefbl B Liesiom

SKCI'IJ'IyaTaLI,VIOHHbIe noka-

3aTtenn

CeeneHus 0 NoTpebrieHnmn Cbipbsi, 3HEPTUM U AIMUCCUAX ONA
NPOU3BOACTB, NCMOMb3YOLWNX AAaHHBbIA METOA U TEXHUYECKOE
pelwenune. lononHutenbHas MHOpMaUmns, KacatoLWasacs pexu-

MOB 3KCrtyatauunm n pe3yrbTaToB KOHTPOJ1A

MpurogHocTb (NOTeHuman
TexHosnormm n obopynosa-

HUS)

AHann3npylTca 1 onpeaensaTca BUabl yCTAHOBOK, B KOTOPbIX
MOryT ObITb MCNONb30BaHbl JaHHbIE METOAbI U TEXHUYECKME
peLleHuns, ukcmpyeTcst Bo3pacT (CPOK aKcnnyatauumn), pasmep
N NPOUN3BOANTENBHOCTb YCTAaHOBKN, BUA NPOAYKUMN, YXKEe UC-

nonb3yeMble METOAbl N TEXHUYECKNE peLLEeHUA
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OkoHyaHue mabnuusbi 34

Bua nHgopmaymn CopepxxaHne nHdopmaumm

OKoHoMuyecknn achbdekT |CBeaeHns o ueHax, pasmepax UHBECTULMIN, pacxodax Ha JKC-
nnyarayuio, BO3MOXHOM CHUXXEHUWN yAeSbHbIX 3aTpaT CbipbS,

SHEprun, CokpalleHum BbIOPOCOB N OTXOAO0B

[Buxywias cuna ons YXecTo4eHne NnpupoaooxpaHHoro saakoHoaaTenscrea Poccum-
BHeapeHus HOT ckon defepaunn n permoHanbHbIX TPeBOBaHUI K OXpaHe OKpY-
Xatwowen cpebl. MHopmauusa o Apyrnx npuymMHax BHegpeHus
(pocCT Npon3BOAMTENBHOCTU, NOBbILLEHNE 6e30MacHOCTN 1 T. N.)

Hapsay C 3alMTON OKpyXXatoLemn cpeabl

Mpumepbl yCTaHOBOK U CeefeHust 06 ycTaHOBKe U NPOU3BOACTBE, FAe UCMOoNb3yeTcs

npon3BoacCTB AaHHbIN MeTo4 N TEXHUYECKOE pelwieHune

Ncnonb3oBaHHasa nutepa- | flntepatypHble U ApyrMe UCTOYHUKN, UCNONb30BaHHbIE NP
Typa paspaboTke AaHHOro pasaena v cogepxkalume getany aHHOro

MeToada U TeEXHN4YeCKOoro peLueHuns

3aTpaTbl Ha peanu3auuio TEXHUYECKUX PELUeHU, CBA3aHHbIX C yaarieHneMm unm co-
KpalleHneM aMMUCCUIA B OKpYXKaloLyto cpeay (3arpsisHeHuin), cnefyeT OueHuBaTb C y4E€TOM
TMNa TEXHOMNOMMYECKOro M MNpPUPOLOOXpaHHOro obopyaoBaHus, achdekTMBHOCTM MeToda u
TEXHUYECKUX PEeLUEHU U UHOMBUOYanbHbIX OCODEHHOCTEN NPUMEHEHUSA TEXHUYECKMX peLue-
HUM (MeToadoB).

Hwke npuBeaeHbl HaMMEHOBAHUSI M OCHOBHblE METOAMYECKME COCTaBnsoLlIne
HaUNy4YWmMxX OOCTYMNHbIX TEXHOMOrMW, BHEAPEHME KOTOPbIX LenecoobpasHo M akTyarnbHO B
NPOM3BOACTBaX OKCMAA MarHusi, rmapokcnaga MarHus U xrnopuga mMarHusa u Kotopble No3BO-
NAT COKPaTUTb AMUCCUN B OKPYXKaloLyto cpeny, noTpedbneHune cbipbsi, BOObI, IHEPTUM U
CHM3NTb 0bBpasoBaHME OTXOA4OB C Y4eTOM Heobxoammon M LOCTAaTOYHOW 3KOHOMMUMYECKOM

3P PEKTUBHOCTN (MPUEMSTIEMOCTI) NPOUN3BOLACTB.
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51.1HAT1

HOT ans BbINOSIHEHNA HA NOCTOAHHOM OCHOBE M3MEPEHUN U MOHUTOPUHra napamet-

POB npouecca 1 BbiIGPOCOB, NpUBEOEHHbIX HUXKE:

MeTtopg MMyHKT

HenpepbiBHOE U3MeEpPEHME MapamMeTpoB, XapakTepuaylowwmx CTabuibHOCTb 21.1
npouecca, Takmx Kak Temneparypa, cogepxaHve Oz, AaBneHune, CKOpoCTb ra- 2.1.2
30BOro noToka 221
2.3.1

MOHUTOPUHI N cTabnnusauna Takmx KpUTUYECKMX NapaMeTpoB npoLecca, Kak 2.1.1
pacxopf Tonnuea, 4O3MPOBKa U pacxod Bosayxa (kucropoaa) 21.2
HenpepbiBHas unu nepuoanyeckasa (N0 MeHbLUEN Mepe, pas B KBapTan unm 3.1.1
BO BpeMsi HambonbLumx BbIGpocoB) nameperHune Bbibpocos nbinn, NOx, SO2 3.1.2
Mepunogmnueckme namepenmns soibpocos HCI, CO, CHs 3.1.1
3.1.2

5.1.2 HAT 2

HOT ana MuHMMM3auumn pacxoga marHesuTta unu buwoduta nytem NnpuMeEHeHNs cne-

Ayrownx TeXHN4eCKNX peLIJeHVIVI no oTAEeNbHOCTU UM B COYETAHUN.

MeTopq MMyHKT
CneumnanbHast cuctema noaroToBkM U ApobrieHuMst marHesmTta C y4eToM ero 2.1.1
rpaHynoMeTpuyeckoro coctaBa 1 KayecTtsa 3.11
Mopbop n npumeHeHne obopyaoBaHus (B T. Y. annapaToB MOrPY>KHOro rope- 2.1.1
HKUS) C Lenbto Bonee NOMHOM KOHBEPCUMM MarHe3uTa, rmapokcmaa MarHus nnu 2.1.2
bonee aheKTUBHOIO McCnapeHust BOAbl B annapatax MOrpy>KHOro ropeHus 2.2.1
npuv Npon3BOACTBE Xflopuaa MarHm4 2.3.1

5.1.3HAOT3

HOT ans cHuXeHua pacxoga TennoBOW 3HEPIUM B 3@aBUCUMOCTM OT TEXHOSTOMMYECKOro
npouecca u Buaa npoaykumMm nytem npuMeHeHNsa cneayowmnx TEXHUYECKUX peLleHnid no oT-

OEeNbHOCTU UM B COYETAHUN.
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OkoHyaHue MeTon MyHKT
mab6nuus! 34 = = S
yCOBEpPLUEHCTBOBAHHOM N ONTUMU3NPOBAHHOW NEYHON CUCTEMBI, 2.1.1
nnaBHOro M CTabunbHOro npouecca obxura nytTeMm ONTMMU3ALUN KOHTPONS 2.1.2
npotecca, BKroYas KOMMNbOTEPHbBIN aBTOMATUYECKUW KOHTPOIIb, a Takke ny- 22.1
TeM peKkynepaunmn Tensia oTXoAsALWMX ra3oB 1 ra3osB U3 XOSIOOUSNbHUKA, 2.3.1
Mcnonb3oBaHMe TOMNMBa C XapakTepuCTUKamu, KOTOpble OKa3biBalT MOSo- 2.1.1
XUTEeNbHOE BNUSIHME Ha pacxo Tenna Ha ooXur marHeauTa 3.1.1
CokpalyeHure nsbbiTka Kucnopoga unv Bosgyxa B npouecce obxura marHesm- 2.1.1
Ta, rmgpokcmaa MarHst Unu nNpu BbinapueaHnm pacteopoB buwioduta 2.1.2
2.3.1

5.1.4 HAOT 4

HOT Ans MUHMMM3aAUUKM pacxoda 3NEKTPO3HEpPrnn MyTeM MPUMEHEHUs CreayrLmx

TEXHNYECKUX peLIJeHVIVI no oTAeNbHOCTU U B COYETaHUN.

MeTton MMyHKT
Wcnonb3oBaHne cuctem ynpasneHus noTpebneHnem anekTpoaHeprum 2.1
3.1
Ncnonb3oBaHne obopygoBaHua gns obxura, KanbuuMHauumu, U3MeENbYeHus, 2.1
CYLLKW W OpYyroro TexHorormdeckoro obopyaoBaHus ¢ 6onee BbICOKOW aHep- 3.1
roaekTMBHOCTbLIO (Bonee BbICOKUM KOI(MMULMEHTOM NOME3HOrO AENCTBUS) 3.2

5.15HAOTS

HOT no npumeHeHnto mep GesonacHocTM Npu paboTe Ha NPom3BOACTBE NyTEM MNpU-

MeHeHUna crneayrwmnx TeEXHNYEeCKnX peUJeHVIVI no OoTAENbHOCTUN UITN B COYMETaHUN!

MeTtog MMyHKT
BHegpeHne obopynoBaHud, MallMH, YCTAHOBOK, NMO3BOMSOLLMX aBTOMATU3N- 2.1
poBaTb TEXHONOMMYECKNN npouecc (MOMHOCTBLIO UM YaCTUYHO) 3.1
BHeapeHne adhdekTMBHON CcMCTEMBI 0B6ECNbIIMBAHUSA Ha BCEW TEXHOMOorn4ye- 2.1
CKOM NUHUK NpoLlecca 3.1
[MpuMeHeHe nHaMBUAYanbHbIX CPEACTB 3alnTbl OT HeGNaronpusiTHOM Npo- 2.1
N3BOACTBEHHOW cpeabl (BpeaHbIX YCNoBun Tpyaa) 3.1
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OKoHYaHue

mabnuub! 34

5.1.6 HOT 6

HOT ana cokpaweHus (MUHUMU3aunn) HeopraHM3oBaHHbIX BbIBPOCOB TeXHOMOrmye-

CKOM NbInn nyTeMm npuMmeHeHuna cnenyrowmnx TeXHUYEeCKnxX peLLleHVI17I no oTaesibHOCTU UIn B

coveTaHuu:

MeTtop / obopynoBaHue MMyHKT
LinknoH 211
PykaBHbI ounbTp 2.1.2
ONeKTPoMNbTP UNKN ANEKTPOCTAaTUYECKMA OcaauTenb 2.2.1
Cuctema MoOKpom o4ncTkm (ckpy66epbl) 2.3.1
3akpbITOE XpaHeHne NbINSALWNX BEWEeCTB U MaTepmnanos 3.1;3.2; 3.3

5.1.7HAOT 7

HOT ana cHuwkeHus BbIGpocoB raszoobpasHbix BewecTtB (NOx, SO2, HCI, CO, COg,
CHa4) ¢ abIMOBbBIMM razammn NEYHOro NpoLecca UM CyLLKN NyTemM NPUMEHEHUS ANs onepauun,

CBA3aHHbIX C NblfieBblaeneHnem, cnegyrownx TeXHM4YeCKnx peLIJeHVIVI no oTAesibHOCTU UInn B

coYeTaHuu:
MeToa MMyHKT
OcyulecTtBneHune TwartenbHoro otéopa n KOHTPONSA NocTynawLwmx B Neyb Be- 2.1
LeCcTB 1 MaTepmanos 3.1
Mcnonb3oBaHMe TonnmBa U Cbipbsi C MOHWKEHHbIM COAEP)KaHMEM 3arpsi3Hsi- 5
IOLLMX BELLECTB M MX NMPEeKypcopoB (Cepbl, xfiopa, a3oTa, OpraHUYecKnx Be- Si
LLeCTB) '
Mcnonb3oBaHme Ona onTuMmM3auum npouecca TEXHUYECKMX pelleHMn ans 2.1
obecneveHuns apdheKTMBHOro NOrnoLLEeHNs Anokcuaa cepbl 3.1
Mcnonb3oBaHne TEXHUYECKUX PELLEHNA ANA ONTUMMU3aLUKM NPoLIECcCa C LIENbIO 2.1
obecnevyeHnsa nNnaBHOroO U CTabMNbHOrO BeAeHMst 0bXura B NeYn Unu CyLuKu 3.1
npu pacxoge Bo3ayxa, 6yIM3koOM K CTEXMOMETPUYECKOMY KONMYECTBY 3.2
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5.1.8 HAOT 8

HAOT ana cHwkeHns BbibpocoB NOx B MPOMBbILLIIEHHbIX BblOpocax (MeYHbIX rasax) ny-

TEM NMPpUMEHEHUA cneayrwmnx TeXHNYECKNX pemeHvM no oTAOeNibHOCTU UITN B COYETAHUN.

MeTopg MMyHKT
Moabop M mcnonb3oBaHWe TOMMMBA U CbipbA C NMOHWXEHHBIM COAEP)KAHMEM 2.1
asoTa 3.1
OntTummnsaumsa npouecca obxura M ucnonb3oBaHne 6onee CoBepLUEHHbIX 2.1
TexHosnormm n obopyaosaHusa ons obxura (CyLLKm) 3.1

5.1.9HAT9

HOT ana cHwxkeHna BbibpocoB SO2 B NpOMbILLIIEHHbIX BbiIOpocax (MeYHbIX rasax) ny-

TEM NPpUMEHEeHU4A creayrLmnx TeXHN4YeCKmnx peu.leHvu7| no oTAeNnbHOCTU U B COYEeTaHNN!

MeTtog MMyHKT
Mopbop n mMcnonb3oBaHWe TOMNMMBA WU CbipbA C MOHWXKEHHBIM COAEP)KaHUEM 2.1
cepsbl 3.1
OntTummnsaumsa npouecca obxura M ucnonb3oBaHne 6onee CoBepLUEHHbIX 2.1
TexHonormm n obopyaosaHusa ons obxura (CyLUKm) 3.1
Mcnonb3oBaHne [OMONMHUTENbHBIX nornotutenen (agcopbeHToB) AnNst OYMCT- 2.1
KM Cyxmx ObIMOBbIX ra3oB, a Takke unbTpa UM MoKporo ckpybbepa 3.1

5.1.10 HAT 10

HAOT pona cHwxkenna BoibpocoB CO 1 CO2 B NpoMbILNEHHbIX BbiIOpocax (NeyvHbiX ra-

3ax) nyTem npuMMeHeHna cnenyrLlmnx TeXHNYEeCKnX pemeHvuZ no oTaAenbHOCTN U B co4eTa-

HUN:

MeTtog MMyHKT
Moaobop M ncnonb3oBaHME UCXOAHOMO CbIPbA C MOHWXEHHBIM COAEPXXaHUEM 2.1.1
OpraHU4ecKux BeLecTB 3.1.1
OnTMmusauma npouecca KOHTponst obxura, Cylwkn (NPOM3BOACTBO OKCuAa U 2.1
rmgpokcnaa marHus) unum ynapmeaHus (NPoM3BOACTBO Xropuaa MaHus) 3.1
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MeTtog MMyHKT
HenpepbIBHbIA U MOCTOAHHBIA KOHTPOSMNb MUTAHUA TOMSIMBOM MEYU, CYLUUIIKN
UM BbINAPHOrO arnnaparta C NOrpyXHoW ropenkon U KOHTPOSib pacxoda BO3- 21
ayxa 3.1

5.1.11 HAT 11

HAOT ons cHwkeHuna BoibpocoB HCI 1 HF nyTem ncnonb3oBaHust TONAMBA C NOHMXKEH-

HbIM coAep)XaHneM Xxropa u dTopa nyTemM NpUMEHEHUs CneayrLLMX TEXHUYECKUX peLleHNiA

no OoTAENbHOCTUN UITN B COMETAHUN.

MeTtog MMyHKT
Moabop n ncnonb3oBaHNE MCXOAHOINO CbIPbS C MOHMXEHHBIM COAEP)KAHMEM
opraHuyecknx BewecTB (NPOM3BOLACTBO OKCMAA MarHUs M rmgpokcuga mar- 21
) 3.1
OnTMusauma TemnepaTypHOro pexuma ctagumn ynapusaHus pactsopa 6u- 2.3.1
wodumTa (MPon3BOoACTBO Xflopuaa MaHus) 3.3.1

5.1.12 HAT 12

HOT ansa cHwkeHns (MUHMMU3aLMK) BbIOPOCOB MNbIfY C AbIMOBLIMW Fra3amMu NeYHOro

npouecca nytem npuMmeHeHua crnegyrmnx TexHn4eckmnx peUJeHVIVI no oTaesibHOCTN Ui B

coveTaHuu:
MeTog / o6opygosaHue MMyHKT
LuknoH 2.1
AnekTpodunbTp 3.1
Cuctema MoOKpom o4uncTkm (ckpy66epbl) 3.2

5.1.13 HAT 13

HOT Ans cHWXeHUs U NpeaoTBpaLLeHUs NPON3BOACTBEHHbIX NOTEPb NYyTEM NPUMEHE-

HNA cnegyrwmx TeEXHU4YEeCKnX peI.IJeHI/II7I no oTAesibHOCTU U B COYETAHUN.

MeTton

MMyHKT

MoBTOpPHOE M1CMNOob30BaHNE COBPAHHON MbINK MO NPSAIMOMY Ha3HAYEeHUHO

2.1
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MeTtog MMyHKT
Wcnonb3oBaHne cobpaHHon (ynOBMEHHOW) MbifiM B COCTaBe TOBApHOW Mpo-
R~ 2.1
Ncnonb3oBaHue cobpaHHoM (YNOBMNEHHOM) NbIfIM B Ka4eCTBE MOMYyTHOro npo- 2.1
AyKTa C MHOW 0BNacTbio NPUMEHEHUS 3.1

5.1.14 HAOT 14

HOT onsa cHwxeHna (MMHUMM3auuK) YPOBHS LLyMa npu Npou3BOACTBE MyTeM npume-

HEeHUA cneayrwmnx TeXHNYECKUX pemeHvu7| no oTAENIbHOCTU UJTN B COYETaHUN.

MeTtog MMyHKT
3akpbITe (3KpaHUPOBaHWE) NCTOYHUKA LWyMa 3.7
MuHMMM3aumna Wwyma nyTeM UCnosib30BaHMsS 3BYKOU3ONIMPOBAHHBLIX COOPYXe-
HWiA 1 0BOPYAOBaHUS 37
N3onsums Tpyb 1 OTBOAOB BEHTUNSATOPOB, KOTOPbIE MOMELLAT B 3BYKOM3O-
n1pytoLLMe yCTpoiiCTBa 37
YCTPOWCTBO LIYMOMOrnowarwmux CTeH U/unu npupogHbIX LUYyMOMOrnowato-
LWMX NpensTCTBUN 3
YcTaHOBKa HapyXHbIX rywunTenen Ha ObIMOBbIX Tpybax M BeHTUNATopax
UnNbTPOB 37
Mcnonb3oBaHue ans wymHoro obopynoBaHusi (KOMAPECCOPOB) 3BYKOMOro-
LLAKOLLMX YKPBITUIA 37
Mcnonb3oBaHne Ons MenbHUL, Pe3NHOBBLIX NPOKNaAoK, NpeaoTBpaLlaroLmnX
KOHTaKT «MeTann-metansn» 37
CoopyxeHue 3gaHnin UnNn MCMNonb3oBaHWE PacTyLMX AepeBbEB M KyCTapHU- 37

KOB A5si 3aWmTbl CEeNUTEOHbIX TEPPUTOPUIA OT BO3AENCTBUS Wyma

5.1.15 HAT 15

HOT ¢ ucnonb3oBaHMeM rMapoKcMaa KanbLmsi B KQ4eCTBe LWenoYyHoro areHTa (BMecTo

rmpapoKkcnaa HanVIFI) nyTemMm npummeHeHua cnegyrwmnx TexHn4eckmnx pemeHvu7| no oTaesyibHO-

CTUN NN B COMETAHUN.
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MeTtog MMyHKT
Mcnonb3oBaHue anbTepHaTMBHOIO Cbipbs — rMApoKcMaa Kanbums (raieHowm
N3BECTW) NpU NPOU3BOACTBE OKCUAA U rMOpoKcuaa MarHust KMOKPbIM» Croco- 7'1
Com 7.2
Mcnonb3oBaHne XxnopuaHoOW cocTaBnstowen cbipba (buwoduta) ana nony- 7.1
YeHUs BTOPOro LeneBoro npogykra — xnopuaa kansuus 7.2

[NepeyeHb TeXHONOrMYECKMX NokasaTenen, COOTBETCTBYIOLNX TekylwemMy yposHio HOT
AN NPOU3BOACTBA OKCMAa MarHug, ruapokcuaa mMarHus u xnopuga marHmsa B Poccuickon
depnepaumn npuBedeH B NnpusioxeHun [.

lNepeveHb Bcex HOT, paccmaTpuBaemMblx B HacTodwem cnpasovHuke HOT n nosso-
NAWNX COKPaTUTb AMUCCUN B OKpPYXXaloLLyo cpeay, noTpebneHne cbipbd, BOObl, 3HEPTUN U

CHU3NTb 06pa3oBaHNe O0TXOAO0B, NpeAcTaBrieH B NpunoxexHun I

5.2 NMpeunmyllecTBa, KOTOpble MOTYT ObiTb 4OCTUIHYTbI NPU

BHeapeHun HOT

Mpn BHegpeHun npmBeaeHHbIX Bblwe HOT mMoryT 6bITe 4OCTUrHYTHI crnegyrowme npe-
NMYyLLLECTBA HOBbIX TEXHONOMMN N 060PYAOBaHMA NSt pacCMaTpMBaeMON OTpachu:

- COKpaLleHue yaenbHOro pacxoga cblpbsi Ha Npom3BoAcTBO npoaykuuu (HOT 2);

- cCoKpalleHune ygaenbHbix 3aTpaT TennoBon 3Heprum (HOT 3) u anekTpoaHeprum
(HAT 4) Ha npon3BOACTBO TOBApPHOM MPOAYKLUMM;

- COKpalleHne BbIBPOCOB 3arpA3HAOLWNX BELWECTB, B TOM YMcne nbinn, B atmocdep-
HbIn BOo3gyx (HOT 6 — HAOT 12);

- COKpaLleHne Npomn3BOACTBEHHbIX noTepb (HOT 13);

- CHWXKEHNEe YpPOBHSA LUyMa Npy NPOM3BOACTBE M BO3AEWCTBUS LUyMa Ha OKPYXKAHOLLYHO
cpeay u cpeay obutaHus yenoseka (HOT 14);

- MOMNHas KOHBEpCUSA Cbipbs — BuwoduTa B TOBapHble MPOAYKTbl C COKpaLleHUEM

CYMMapHbIX yAernbHbIX 3aTpaT U 3HepronoTpedneHus Ha npomnssoacTeo npoayktos (HOT 15).
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5.3 OrpaHn4eHnsA N0 NPUMEHNMOCTU Hauy4LMX AOCTYNHbIX

TexXHOJIorum

HAOT ¢ 1 no 14 moryT 6bITb BHEAPEHbI N NMPUMEHEHbI B NPOU3BOACTBAX OKCUAa MarHus,
rmgpokcuaa MarHus, xnopvaa MarHus B cnegyowmx cryyasx:

- NpY MOAEepHU3aLMM OTAENbHbIX CTaAuW, YCTAHOBOK UMW BCEro Npeanpusatus B Le-
now;

- Npu co3gaHum (Npu CTPOUTENBLCTBE) HOBOIO NPON3BOACTRA.

HOT 15 moxeT 6bITb BHEApPEHA M NPUMEHEHA TOSbKO NPU CO34aHUM HOBOrO NPOWU3-
BoACTBa (NpeanpusiTUsi), NMOCKOSbKY 3TO CBA3aHO C peanu3auven npuvHUMnuanbHO HOBOW
TEXHOJSI0rMMU, UCMNOSIb30BAHNEM MHOIO CbIPbS U NOJSTyYeHMeM BTOPOro TOBApPHOro Npoaykra —

XKNOKOro Unv TBepAoro xrnopuaa Kanbums.

Pazgen 6. 9koHOMUYeCKMe acnekTbl peanusaumm Haunyywmnx

AOCTYMNHbLIX TeXHOJ1orm ]

B cBA3n ¢ orpaHn4eHHbIM 06bEMOM NMHPOPMALUN OYEHb CIOXHO BbIMNOMHUTL OB6O0CHO-
BaHHble U KOPPEKTHble pacyeTbl U OUEHKY CTOMMOCTW BHEOPEHUS Haunyylwmx LSOCTYMHbIX
TEXHOJSI0rMM Npu NPOM3BOACTBE OKCMAA MarHud, rmapokcuaa MarHus n xnopuga marHus. Tem
He MeHee, C y4eTOM UMEILLMXCH CBeOEeHUA OT POCCUMCKUX MPOU3BOAUTENEN N NPOU3BOAM-
Tenen ctpaH EC MOXHO 0oTMETUTb crnegytoLlee.

Mpu BLIGOPE BMAa TOMnMBa Hanboree BaXKHbIMU ABNAOTCA CrieayoLne nokasaTenu:

- CTOMMOCTb CaMoro Tonnuea, Kotopas moxet coctaenatb oT 30 % o 60 % croumo-
CTW ueneBou NpoayKumm (okcnaa MarHud, rmapokcnaa MarHusa unuv xnopuaa MarHus);

- COOTHOLLIEHME LieHbl NPUPOAHOro rasa 1 TBepaoro Tonnmea;

- CTOMMOCTb KBOT Ha Bblbpoc CO2 (bonee akTyanbHO ANSA «Cyxoro» crnocoba npous-
BOACTBA OKCuAa MarHus, B KOTopom Bbibpockl CO2 6onee 3HaunTemNbHbI);

- CTOMMOCTb WHBECTUUMA B OBopyaoBaHWe AN UCNONb30BaHUSA KOHKPETHOro Buaa
TonnmMBa (XpaHeHue, TpaHCNopTMpPOBaHMe, Cyllka, NoAroToBka, obecnevyeHne mep bGesonac-
HOCTW).

[Mpn xpaHeHuu cbinyymx maTepuanoB (NPOAYKTOB W/vnn TBEpPAOro Tonmnmea) SKOHOMMU-
Yeckur 3apdeKT 3aBUCUT OT KOHKPETHBIX YCITOBUIA NPON3BOACTBA, B CBA3U C YEM UCMONb3YIOT
AOCTAaTOMHO MHOM0 TEXHUYECKUX peLleHWn, paccyuMTaTb CTOMMOCTb W BKMag KOTOPbIX

HEe npeacrtaBndeTcAd BO3MOXHbIM
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3aTpaTbl Ha UCNOMb30BaHWe (PUNLTPOB 3aBUCAT OT pasMepoB M NPOU3BOAUTENBHOCTU
neyen obxura. B ctpaHax EC ctommocTb TkaHeBoro dunbTpa coctaenseTt 35-55 TbiC. eBpO
(6e3 ctommocTn gononHuTeneHoro o6opyaosaHns). CTOMMOCTb 9MeKTPoUNbLTPOB, Kak npa-
Buno, Ha 10 % — 15 % Bbiwe.

Mpn «MOKpOM» OYUCTKE NPOMBBLIOPOCOB U MblfieyaaneHnm HeobXoaMMO TaKkKe YYUTbI-
BaTb pacxoAbl Ha cKpybOepHyto XnakocTb (abCopbeHT) 1 3aTpaTbl HAa OYMCTKY OTpaboTaHHON
XngkocTtun (abcopbeHTa). icnonb3oBaHne LMKITOHOB XapaKTepu3yeTCa OTHOCUTENBbHO HU3KK-
MU 3aTpaTamMu MO CPaABHEHUIO C NMPUMEHEHNEM TKaHEBbLIX (PYKaBHbIX) (OUNbTPOB U ANIEKTPO-
UNbLTPOB.

Ha ocHOoBaHMM nmetrowenca nHdopmMmauumn npoesegeHa npnbnuantenbHasl OLeHKa CTo-
MMOCTU CO3aHNA HOBbIX NMPOU3BOACTB MO TEXHOSIOMMSAM, COOTBETCTBYOWNX Kputepuam HOT
N nokasartesnsam, npuBedeHHbIM B HacTosiweMm crnpasodHuke HOT no nponssoacTtesam okcuaa
MarHMst U rmgpokcmaa MarHusa «MOKpbiM» CnocobomM M Mo MpOM3BOACTBY Xfopuga MarHus
METOAOM BbiNapuBaHMsa pacTBOpOB buoguTta.

Tak, OpMeHTMPOBOYHbIE 3aTpaThl HA CO3[aHMe HOBOro Npou3BOACTBa OKCUAA MarHus
«MOKPbIM» CNocobom MoLHOCTb 25-35 ThiC. T/rog, oTBevaruwero kputepusam HOT, B Tom
4YUCIe IKONOrMYECKUM U TEXHOSTONMYECKMM MOoKasaTensam, NpuBeaeHHbIM B HAcCTOsLLEM crpa-
BoyHuke HAT, coctaensatT B npegenax 1,55-1,80 mnpa pybnen, npu 3TOM Ha SOMO CTPOU-
TEeNbHO-MOHTaXHbIX paboT, Kak NpaBunio, Npuxoautca HemHorum Gonee 50 % Bcex 3aTpar.
Cpok cTponTenbCTBa Takoro NPon3BoACTBa cocTaBnsaeT oT 3 4o 4 ner.

OpureHTUpoBOYHbIE 3aTpaThl HA CO34aHNEe HOBOrO NPOM3BOACTBA MApPOKCUAa MarHus
«MOKpPbIM» cnocobom molHocTbio 20—-30 ThiC. T/roa, oTBevatowero kputepmam HOT, B Tom
4Yncre 3KONOrMYEeCKUM U TEXHOSTOrMYECKNUM NokasaTensam, NpuBedeHHbIM B HAacTosLWEM crnpa-
BoyHuke HOT, HaxogaTtca B npegenax 750—-950 mnH pybnen, npyu 3TOM Ha AONK0 CTpoUTEb-
HO-MOHTaXHbIX paboT npuxoantca okono 50 % Bcex 3atpaT. Cpok CTpoMTENbCTBA HOBOrO
NPOn3BOACTBA MO yKa3aHHOW TeXHOsormm coctaesnset ot 2,5 go 3,5 ner.

OpureHTUpoBOYHbIE 3aTpaTbl HA CO3daHWe NPoM3BOACTBa Xropuaa MarHUa MeToLoM
BbiNapmBaHnsa pacTBOpoB buwodunta MowHocTbo 25—-30 ThiC. T/rog, OTBEYaloLWEro Kputepu-
am HOT, B TOM 4ncne 9KONOrMYECKUM N TEXHOSIOMMYECKMM MoKasaTensam, npuBeeHHbIM B
HacTosiwem cnpasoyvHuke HAOT, coctasnsaT ot 90 go 150 mnH pybnen, npn 3TOM Ha AONH0
CTPOMTENBbHO-MOHTaXHbIX paboT, kak npasuno, npuxogutcsa 70 % — 80 % Bcex 3aTtpar.
Becbma Hu3kaa gonst 3aTpat Ha OCHOBHOE M BCMOMOraTesibHOe TexXHorornyeckoe obopyno-
BaHWEe, MHCTPYMEHTbI N MaTepuanbl 06BbACHAETCA NPOCTOTOM TEXHOSIOrMYeCcKoro npouecca

npon3BoacCTBa MarHna xnopuga rekcarngparta.
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Cpok cTpouTenbCTBa Takoro NPou3BoACcTBa COCTaBnseT oT 9 mecsueB Ao 1 roga, yto
onpenensieT BbICOKYD WHBECTULIMOHHYK NPUBNEKATENbHOCTb AaHHOW TEeXHOMOrMM Mpous-
BOACTBA.

Bonee petanbHOe M MOMHOE OTPaXXeHWe SKOHOMWYECKUX acnekToB peanvsauun
Hauny4Lwmx OOCTYMHbIX TEXHOMNOMMIA B MPOM3BOACTBAX OKCMAA MarHusi, rmapokcuaa MarHus um
Xrnopuaa marHusi B paMkax Hactosilero cnpasoyvHmka HOT He npeacTaBnsnocbk BO3MOXHbLIM
B CBSI3Y C OrPaHUYEHHbIM OGBHEMOM MMM OTCYTCTBMEM HEOBXOAMMbIX CBEAEHWUI, MOCTYNUB-

LUMX OT NPEANPUSTUA 4aHHOW OTPaCM NPOMbILLIIEHHOCTW.

Pasgen 7. MepcnekTUBHbIE TEXHOIOMNN

7.1 NMepcnekTUBHbIE TEXHOIOrMN NPOU3BOACTBA OKCMaa MarHusi

B HacTosilee Bpems Ans Npou3BOACTBA OKCUOA MarHUs «CyxXum» Cnocobom nepcrek-
TMBHbIE TEXHOMOMMN HEe paccMaTpuBalTCH BBUOY HEAOCTAaTOMHOCTU OaHHbLIX O Hanu4uu, pe-
3ynbTaTtax anpobupoBaHUA N XapaKTEPUCTMKAX TaKNX TEXHOMNOTMNN.

[lna npon3BoacTBa okcMaa MarHus «MOKpbIM» cnocobom B Poccurickon degepauunm
npeacrtasnseTr cobon BNOMHE ONpeaerieHHYK MNepCrnekTMBY TEXHOMOrMs, OCHOBaHHas Ha
nepBoHavyanbHOM B3aMMOAENCTBUM pacTBopa GuwoduTta C CycneHsnen rmapokcuaa kanb-
umsa (M3BECTKOBBLIM MOJSIOKOM) C OAHOBPEMEHHbLIM MOSTlyYEHMEM ABYX LIENEBbIX MPOAYKTOB —
rmgpokcmnaa marHust n pactesopa xnopuga kanbumst CaClz. Obpasyowmnncsa rmgpokeun mar-
HUS OTOeNnAT unbTpaumnen oT pacTBopa xfiopuaa Kanbumsa 1 nocre NPoMbIBKM OT NpUMecH
xnopuaa Kanbuma UCNosb3yoT ANa NonyYeHUss okcnaa MarHus nytem KansuuHauum (gerva-
paTaummn). ObpasylLmninca Ha NepBon cTagumn nNpouecca pacTBop xfiopuaa Kanbumst UCnorb-
3yl0T Ans nonyyeHus 6onee KOHUEHTPMPOBAHHbLIX TOBAPHbLIX PACTBOPOB UMK ANS NOSyYeHUs
TBEPAOro rpaHynMpoBaHHOIo xnopuaa kansuus. XMMu3mMm TeXHONOMMYecKoro npolecca onu-

CblBAETCS CNeaywmMm peakumsamm:
MgClz + Ca(OH)2 = Mg(OH)2 + CaClz
Mg(OH)2 = MgO + H20
OTa nepcnekTuBHasi TEXHONOIMS NO3BONSIET NPaKTUYECKN HaLEeno UCnonb3oBaTh Mar-
HMEBbIE M KarnbLMWEBbLIE KOMMOHEHTbI, COAEPXaLMECA B UCXOLHOM Cbipbe, AN MOSyYeHUs
cpasy ABYX LieNneBbiXx TOBapHbIX NMPOAYKTOB — OKCWAA MarHus U xnopuaa kanbuusi, U COOoT-

BETCTBEHHO XapaKTepunlyeTcsd oonee HU3KUM CyMMapHbIM CbipbE€BbIM MHOEKCOM TEXHOJ10TUMN,

ahbekTuBHBIM pecypcocbepexeHnemM n JOCTAaTOYHO HU3KUM YPOBHEM 3SMUCCUIA B OKpYXKato-

Wyto cpeny.

106



UTC 21-2016

[pyrne nepcnekTnBHble TEXHONOMMU NPON3BOACTBA OKCMAA MarHUs «MOKPbIM» CMOCO-
6om B Hactosiwem cnpaBovHuke HOT He paccmaTtpuBaloTCa BBUOY HEOOCTATOYHOCTU WH-
dopmaumm 0 Hanuuuu, pesynbTatax anpodbuMpoBaHUSA M KINOYEBbIX XapaKTepUCTUKaxX Takux

TEXHOJIOMUNA.
7.2 I'IepcneKTVIBHble TeXHONMorum npon3sBoAacTBa rmapokcunaa MmarHms

B HacTosilee Bpemsa Ans NPOM3BOACTBA rMAPOKCHAA MarHust «Cyxmm» crnocobom nep-
CMEKTMBHbIE TEXHONOMMN HE pacCMaTpUBaOTCA BBUOY HEOOCTAaTOMHOCTU JaHHbIX O HanuMyuu,
pesyrnbTaTax anpobupoBaHMsa U XxapakTepUCTUKaxX TakMX TEXHONOMMNA.

[ns npon3BoaCcTBa rMapoKcuaa MarHnsa «MoKpbiM» cnocobom B Poccunckon denepa-
unKn npeacTtasnsaet cobon onpeneneHHyo NepcnekTuBy TEXHONOMSA, OCHOBaHHasa Ha NepBo-
HayanbHOM B3auUMOAEWCTBMM pacTBopa bGuwodumta ¢ cycneH3men rmgpokcmaa kanbums (13-
BECTKOBbIM MOSIOKOM) C OAHOBPEMEHHbLIM NOSTyYeHNEM OBYX LeneBbiX NPOoAyKTOB — rMApPOK-
cvga MarHua n pactsopa xnopuga kansuma (CacClz). Xvumnam TexHonornyeckoro npotecca

ONUCbLIBAETCA CrieayoLLen peakumen:
MgClz + Ca(OH)2 = Mg(OH)2z + CaClz

O6pasyowmica rmapokeng Marims oTAensT dunbTpaunen oT pacTBopa xropuaa
Kanbumsi 1 Nocne nNpoMbIBKM OT NMPUMECHK XNopuaa KanbLnd, CYLWKN U U3MenNbYyeHnsa dacyoT
B COOTBETCTBYHIOLLYIO ynakoBky. Obpasyromiica Ha nepBov cTaauu npouecca pacTBop Xro-
puga Kanbuusa Ucnornb3yrT And nonyyeHnsa 6ornee KOHLEHTPUPOBAHHbLIX TOBapHbLIX PacTBO-
POB UINK AN18 NOoMy4YeHns TBepaoro rpaHynMpoBaHHOIO Xfiopuaa KanbLmsa nytem ynapvBaHus
(cywku) ncxogHoro pacteopa xsfiopuaa Kanbuus. 31a nepcrnekTMBHas TEXHOMOMNS no3sonseT
NpakTU4eCcKn HaLleno MCnonb3oBaTb MarHWEBbIE U KarnbLMEBbIE KOMMOHEHTLI, coaepallme-
CS B UCXOOHOM Cblpbe, AN NoslydeHnsa cpasdy ABYX LeneBbiX TOBapHbIX MPOAYKTOB — rna-
pokcuga MarHus u xropuaa Kanbuus, U COOTBETCTBEHHO XapakTepusyeTcs 6oree HU3KMM
CYMMapHbIM Cblpbe€BbIM UHOEKCOM TEXHONOrn, 3EKTUBHBIM pecypcocbepexxeHnem un o-
CTaTOYHO HU3KMM YPOBHEM 3MWCCUIM B OKPYXatoLLyto cpefy, B TOM YUCIe MO CPaBHEHWUIO C
OoTAEeNbHbIMU NPOU3BOACTBAMU Xropuaa Kanbumsa n rugpokcuaa MarHus, peann3oBaHHbIMU B
npomblWweHHoM MmacwTabe B Poccuinckon degepauum.

Kpome Toro, B nocnegHue rogbl OOO «[MpombilLnieHHass UHHOBaUUSA» akTUBHO nNpea-
naraeTcs K OnbITHO-NPOMBILLSIEHHON peanu3aumnm MHOroctagumHast TEXHOMOrMs nostlyYeHuns
rmgpokcuaa MarHus «MOKpbIM» CrnocoboM, OCHOBaHHas Ha npeaBapuTeNnibHOM Bbllenayvu-
BaHUM cyrnb@arta mMarHna n3 oTxogoB npoussoacTea (4obblum), cogepxallmx MuHepan cep-

NEeHTUHUT (rMgpocunukaT MarHug), ¢ nocrnegylwmm B3auMoOencTBMeM BOLHOro pacrteopa

107



UTC 21-2016

cynbaTta MarHMs ¢ amMMMayHOM BOAOM U pereHepaunen ammmaka u ammumadHon Bofbl U3
obpasytouierocs cynbara aMmMOHUS.
lMpeponaraemas TexHonorMss NPon3BOACTBa rMOPOKCUAA MarHUs OnucbiBaeTcs creay-

OWNUMUN OCHOBHbIMN XMMNYECKMMIU peaKLMAMMN:
3MgO-2Si02: 2H20 + 6NH4HSO4 = 3MgSOa4 + 3(NH4)2S04 + 2SiO2 + 2H20
MgSO4 + 2NH40H = Mg(OH)2 + (NH4)2S04
(NH4)2SO4 = NH4HSO4 + NHs3
NHs + H20 = NH4OH

OTa TEXHOMNOIMMA XapakTepusyeTca UCNofb30BaHMEM B Ka4eCTBE MCXOL4HOrO U OTHOCU-
TEeNbHO OOCTYNHOr0 MUHEPAarnbHOro CbipbA — KPYMHOTOHHAXHbIX OTXO40B A00bLIYM M NpOon3-
BOACTBa acbecTta U XpOMUTOBOM pyAbl, @ Takke OQHOBPEMEHHbLIM NOSy4YeHnemM BTOPOro no-
NyTHOrO NPOAYyKTa — rmapaTUPOBAHHOIO AMOKCMAA KPEMHUSA (KPEMHEBOW KUCNOTbl Unn «be-
NION CaXm»), KOTOPbIM HAaXoaUT LUMPOKOE NPUMEHEHME B Pa3fNYHbIX OTpacnax NPOMbILLAEH-
HocTn. OgHako MMmetowmxca B cBOOGOOHOM AOCTyne nuTepaTypHbIX AaHHbIX HEAOCTaTO4YHO
Ans Toro, 4To6bLl 6onee NOMHO U CUCTEMHO OLEHUTb NEPCMNEKTUBY BHELPEHNSA 3TON TEXHOSO-
T B NPOMbILINEHHOM MacwTabe n NpoBecTn AeTanbHOe CpaBHEHME C TEXHOMOMMSAMM,
npencTaBneHHbIMU B HacTosilweM cnpasoyvHuke HAT.

[pyrve nepcnekTuBHble TEXHOSIOrMKU MPOU3BOACTBA MMAPOKCUAA MarHUA «MOKpPbIM»
cnocobom B HacTtosuwem cnpaBodHuke HOT He paccmatpmBaloTcs BBMAY HELOCTAaTOYHOCTM
MHOpPMaUUKM O HanNnuunK, pesynbTaTax anpobuUpoBaHUS M KNOYEBDBIX XapaKTepUCTUKaX TakNX

TEXHOJOMNA.
7.3 NepcnekTUMBHbIE TEXHONMOrMM NPON3BOACTBA Xopuaa MarHus

B HacTosilee Bpems Npy NPOU3BOACTBE Xlopuaa MarHus (quxnopuaa marHusi rekca-
rmaparta) nepcnekTUBHbIE TEXHOMOMMU He paccMaTpuBaloTCs BBMAY HEOOCTAaTOYHOCTU AaH-
HbIX O HaNM4YMKN U XapakTEePUCTUKAX TakuxX TexHonormin. CyllecTByoLlas TEXHONOrMs Npous-
BOACTBa xfopuaa mMarHust cnocobom ynapuBaHusi pacteBopa GuwiodumTta B annapatax no-
rPY>XKHOro ropeHnst NPeAcTaBrsieTCa Ha TEKYLLMI MOMEHT Hanbonee onTUManbHOW U 3Hepre-
TU4eckn 3PPEKTUBHON, a TaKKe XapaKTepuyeTcs HU3KUM CbipbeBbIM MHOEKCOM MnpoLecca,
BbICOKMM YpOBHEM pecypcocbepekeHnst U BeCbMa He3HauuTeNbHbIM YPOBHEM 3MUCCUIA 3a-
FPASHAIOLLMX BELLECTB B OKpY)KatoLLyto cpeay.

MosiBNeHMe HOBbIX NMEPCMNEKTUBHbLIX TEXHONOMIN NPOM3BOACTBA XNopuaa MarHusi Mo-
XeT ObITb CBA3aHO C pa3paboTKon, NCMbITAHUEM U BHEOPEHMEM anmnapaToB MOrPy>KHOro ro-

PEHNA NHOW, TEXHUYECKM U IHepreTnyeckn Gonee adhpeKkTMBHOW KOHCTPYKLMWU, a Takke C
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BHegpeHnem cuctem 6onee NonHon n apeKkTMBHOM peKynepaLmm TeNSIOBON aHeprum obpa-
3YIOLLMXCA NPOMbILUSIEHHBIX BbIOPOCOB (4bIMOBbLIX ra3oB). TO eCTb NOSABMEHME U BHEAPEHME
HOBbIX MEPCMEKTUBHbBIX TEXHONOMMN MOXeT ObiTb CBSI3aHO C MOBbILWEHMEM OOLlen aHep-
roaddEeKTUBHOCTM NPOU3BOACTBEHHOIO MPOLIECCa M CHMKEHMEM YyAEeNbHOro noTpebrieHuns
NPUPOAHOro rasa un aHeprun. OgHako B nepuopg pa3paboTkm HacTosiwero cnpaBoyHuka HOT
ObIN10 HeAOCTaTOYHO MHGOPMaUMM O Hannuuu, pesynbTatax anpobupoBaHMa U XapakTepu-
CTMKaX TaKmMX TEXHOSOMMIN UMM TEXHONOrM4Yeckoro obopyaoBaHNAa Ang NpoM3BoACTBa XOpu-

Aa MarHus.

7.4 O6wme peKoMeHAaLMMU NO NePCNEeKTUBHbLIM TEXHONOMMAM

npousBoACTBa

BbiBOO O TOM, KaKkyld MepCrnekTUBHYK TEXHOMOMMI0 NMPOM3BOACTBA OKCMOA MarHus,
rmgpokcuga MarHus, xrnopuvaa MarHusa cregyeT BblOpaTb ANA peanus3auuMuM B KavecTBe
Haunyywen [AOCTYNHOM  TexXHOMormM, HeobxoguMO OCHOBbIBaTb Ha  CrefyloLwmx,
He ncyepnbiBaLWMX KPUTEPUAX:

- Hanbonee HWU3KME yaenbHble BbIOPOCHI 3arpA3HAILWNX BELWECTB B aTMOCHEPHbLIN
BO34yX, B TOM yncne Hanbonee HM3Knin obLwmin BanoBbin BbIGPOC 3arpA3HSOLWNX BELWECTB OT
NPOM3BOACTBA UM OT OTAENBbHOM CTaann NpoLecca B NepecyeTe Ha eguHULY NPOAYKUNK;

- Hanbonee HU3KUM OOLLNIN CbiIpbEBOW MHOEKC TEXHOMOIMN B NepecyeTe Ha Npou3Boa-
CTBO eauHuLbl npoaykumm (bonee adhdekTnBHoE pecypcocbepexeHmne);

- HAMMEHbLUEee yaenbHOe aHepronoTpebreHne n HaMMEeHbLLMI PacXod AHEepropecyp-
coB (Tonnuea, 060pOTHON BOAbI, X0N04a) Ha eauHULY NPOaYKLUHK;

- Hanbonee appeKkTUBHAA /NN HAMMEHEE IHEProeMKasi CUCTeMa OYUCTKM NPOMbILLI-
NEHHbIX BbIBPOCOB n/nnu obecnbinmBaHus;

- BO3MOXXHOCTb MOBTOPHOIO U MHOTO (anbTePHATUBHOMO) MCMNOSIb30BAHUSA OTXOL0B U
CTOYHbIX BOA NPON3BOACTBA, B TOM YNUCIIE MOCNe NX pereHepauum unm o4mcTkmn (obpaboTku).

3aknounTenbHbIE NOSNOXEHNSA N pEKOMEHAALNN

Hactosawun cnpaBoyHuk HOT noarotoenen TPl 21. Hanbonee aktuBHoe yvacTtue B
paboTte no cbopy, obpaboTke, aHanM3y N cuctemaTmnsaumm MHPoOpPMaLnKn, a Takke B Hanuca-
HUKM TekcTa cnpaBoyvHmka HOT n ero obcyxgeHum NpuHANM cneumanncTbl crnegyowmx opra-
HMU3aUun:

- AO «<KAYCTUK> (r. Bonrorpap);

- 3AO «HukoMar» (r. Bonrorpap);
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- dunmnana PIrey «UWJIATU no KOxHomy denepanbHomy okpyry» — «LIJTATW no Bon-
rorpagckon obnacTtm»;

- 'Yl «BHUW CeipbeBble MaTepuarbl U TEXHONOMMM».

Mpn noagrotoBke HacTtosiwero crnpasoyHuka HAOT 6biM Mcnonb3oBaHbl MaTepuansl,
NnofnyyYeHHble OT POCCUMUCKUX NPON3BOAUTENEN OKCHaa MarHus, rmapokcmaa MarHus, xnopuaa
MarHus B xoge obmeHa nHgopmaumen, opratmsosaHHoro bropo HAT B 2016 rogy. Kpome To-
ro, COCTaBUTENU HacTtoswero crnpaBoyHuka HOT yuuTbiBanu pesynbtaTtbl OTEYECTBEHHbIX
Hay4HO-UccnegoBaTeNbCkNX U ANCCepTaumoOHHbIX paboT, MapKeTUHIOBbIX MCCnegoBaHui, a
TaKkKe POCCUNCKMUX U MEXOYHapOOHbIX MPOEKTOB, BbIMNOMHEHHbIX B Poccurnckon depepauum B
2011-2016 rogax n onyGrMKOBaHHbIX Ha canTax B ceTu VIHTepHeT.

B cBsA3n ¢ Tem, 4To 06MeH MHGopMaumen 6bin NpoBeAeH B OYEHb CXKaTble CPOKU U
nonyyeHne HagexHblX U 06OCHOBAHHBLIX CBEAEHWA No pagy NpeanpusaTUn U NPoM3BOACTB
Poccunckon ®epepaumm 661510 3aTpygHEHO MM HEBO3MOXKHO, NpU pa3paboTke HaCTOALLEro
cnpaBovHmka HOT Obinn mcnonb3oBaHbl Takke 3apybexHble mMaTtepuanbl, B 4YaCTHOCTH,
crnpaBo4HMK EC no Haunyydwmm OOCTYynHbIM TexHornorusam «Espornenckasa komuccus. Kowm-
NnneKkcHoe npefoTBpalleHne U KOHTPOSb 3arpsasHeHnsa okpyxatowen cpefbl. CnpaBoYHbIN
AOKYMEHT MO HaunyylwmM AOCTYNHbIM TexHoNnornam. NpomMsBoacTBO LieMeHTa, U3BEeCTU N OK-
cnga marHud. 2009 r.» (European Commission. Integrated Pollution and Control. Reference
Document on Best Available Techniques in the Cement, Lime and Magnesium Oxide Manu-
facturing Industries. May 2009 ([6]).

OO6Lee 3aknoyeHne, KOTOpPoe MOXHO caenaTtb B pesyrbTaTe NOAroTOBKN HACTOSILLErO
cnpaBoyHuka HOT, coctouT B TOM, 4TO BefyLiMe OTEYEeCTBEHHble MPeanpuAaTUS akTUBHO
OCYLLIECTBMAT BHEOPEHNE COBPEMEHHbIX TEXHOMNOIMMYECKMX npoueccoB n obopyaoBaHus,
paspabaTbiBalOT 1 peanu3yoT NporpamMMbl NMOBbILLEHUSA SHEPro3aP(PEKTUBHOCTU N IKOMNOIU-
Yeckon 6e30nacHOCT NPOU3BOACTBA, pecypcocbepexeHnsa. Tem He MeHee, Lenu, 3agayv u
oXugaemble pesynbTaTbl Mepexoda K TEXHONOrm4yeckoMy HOPMWPOBAHUID Ha OCHOBE
Hauny4ywmx OOCTYMHbIX TEXHOMOMMN PYKOBOAUTENU MPeanpuAaTUA NOHMMAKT U OLEeHUBatT
no-pasHoMmy.

PekomeHgaumn coctaBsuTenen Hactosiwero cnpasoyHuka HOT ocHoBaHbl Ha cnefy-
OLLEM 3aKniyYeHuu.

[ns npoaswxeHust N peanusauuun naeun nepexoga K Haunyywmm OCTYNHbIM TEXHOMO-
Msam HeobxoauMO opraHn3oBaTb MacTabHyO MH(POPMAaLNOHHO-NPOCBETUTENBLCKYIO KaMna-
HUIO U CUCTEMY MNOArOTOBKW KaapoB, B TOM YucCne MOBbIWeHMEe KBanudukauuun, nonyvyeHus

AONONHUTENBHOrO MNpodeccnoHansHoro obpasoBaHus U T. M. AHaNM3 U 0OCYXAeHWe CyTu
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nepeMeH npu3BaHO MOArOTOBUTbL K HUM MPeanpuaTua U pasbsCHUTb OCHOBHbIE MOTMBbLI U
CTUMYIbI 9KONOrMYeCcKon MogepHU3aunm HaumMoHansHOM 3KOHOMMUKN.

OnpepneneHHble cocTaBuTensaMy HacToswwero cnpasovHuka HOT Havnydwwre goctyn-
Hble TEXHONOMN U COOTBETCTBYHOLLME TEXHOMOIMYECKNE NoKasaTenu MoryT U A0SKHbl ObiTb
YTOYHEHbI NMpY y4acTum npeactaBuTenen poccunckux npeanpuatnin. C aTon uenbio Heobxo-
ANMO NpUBIieYb UX BHUMaHWE Npu nogaepxke npounbHbIX accoumauum, LeHTpPoB cTaHgap-
TM3auMn U MeTpOosNorMu, a Takke TeppuTopuanbHbIX ynpasneHun PocnpupogHagsopa no
cybbektam Poccuiickon depepaumn, BbICLUIMX YY4EOHbIX 3aBEAEHWUN, KOHCYMbTaUMOHHbIX
KOMMaHWM, NPOEKTHbIX, HAYYHbIX U MHbIX OPraHn3aumn.

AP PHEKTUBHBIM MHCTPYMEHTOM akTyanusauum Hactoswero cnpasovHuka HOT moryT um
AOJIDKHbI CTaTb NMUITOTHbIE MPOEKTbI, K Y4acTUIO B KOTOPbIX LienecoobpasHo npuBneyb Beay-
LLMX NPOM3BOANTENEN OKCUAA MarHUs, rMApPOKCHaa MarHusa u xnopuaa marHus.

LleneHanpaBneHHasa pabota Hag cneayrowmmmn nsgaHunamm NTC 21 moxeT 6bITb Npo-
AOJDKEeHa C y4eToOM peanunsauum cregyrowmx MeponpuaTuii:

- cbop n cuctemaTmsaums OaHHbIX O hakKTMYeCcKnx pacxogax (MHBECTUUMMK, SKChnya-
TaUMOHHbIE pacxofbl), CBA3aHHbIX C TEXHONOrMen, paccmaTpusaemMmon B kavyectse HAT;

- cbop n cucrtemaTmsaums mHdopmaumm O 3atpatax Ha 3(PEEKTMBHYIO peanu3aumto
TEXHOMOMMM OYUCTKN NPOMBbILLMEHHbIX BbIBPOCOB, YTUNM3ALMM UIX OYUCTKN CTOYHbIX BOA,;

- cbop n cuctematmsaumsi MHPOPMaLMM O COOTHOLUEHMM Mexay TUNoM npouecca,
obopynosaHus 1 obpasyomMmmncsa oTxogamu, Boibpocamm, copocamm CTOYHbIX BOS;

- cbop 1 aHanu3 nHgopmMaummn o pesynbTaTtax MOHUTOPMHIA MPOMBbILLSIEHHbIX BbIOPO-
COB 1 NepUONYHOCTU MOHUTOPUHIA;

- aHanM3 1 Ucnonb3oBaHMe AOKYMEHTOB, CTaH4ApPTOB 06 0OWmMX NpMHUMNAxX MOHUTO-
PUHra;

- cbop mHpopmaumm ob 3HepronoTpebnieHnn pasnuyHbIX TUMOB MNeYen U OCHOBHOIO
o6opyaoBaHMa Npu NPOM3BOACTBE Pa3fMYHbIX BUAOB NPOAYKLUMM;

- NpoBeJeHne MUCCneaoBaHNUN U cucTeMaTmsauus JaHHbIX O peanu3aumm mepornpus-
TWI NO CHMXeHMo BbiIbpocoB NOx, CO, SO2, CO2, CHa 1 gpyrnx 3arpa3HsoLLnX BeLEeCTB;

- cOop M aHanu3 MHopMaLuumn O CogepKaHUU cepbl B Cbipbe N UCNONb3yeMOM TOMNSU-
BE N BNUSHUM coAepXXaHUsA cepbl HA 3KOHOMUYECKNE noKasaTeniv npolecca;

- UccnegoBaHMe N cucTemMaTuMsaunsa OaHHbIX O YacToTe U MPOAOITDKUTENBHOCTU Mpo-
CKOKOB 3arpsi3HSIIOLMX BELECTB MpU MCMNOSMb30BAHUN 3NEKTPOCTaTUYECKUX ocaauTenen
(anekTpodunbLTPOB);

- U3y4eHune BO3MOXHOCTM UCMOSb30BaHWs (BHeAPEHMUS) NePCNEKTUBHBIX TEXHOMOMUIA.
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lMpouecc coBepLleHCTBOBaAHUA U akTyanusaumm HacTtoswero cnpasoyHuka HOT gon-
XXeH oTpaxaTb MPUHLUMN NocrneaoBaTenbHOro ynyyleHus — KIo4eBor MPUHLUN COBPEMEH-
HbIX cucteM MeHempkmeHTa. CoctaButenn cnpasoyHnka HOT «[lNpousBoacTtBo okcuaa mar-
HUSA, TMAPOKCUAA MarHus 1 xropuaa MarHua» HagerTCsl, YTO KOMMern rotToBbl pasgenuTb aTy
no3nuMIo 1 noaaepxatb COBEPLUEHCTBOBAHME AOKYMEHTA U MPOABMKEHME HaWnyudlwmx [O-

CTYNHbIX TEXHONOornm B YKa3aHHOM NMpon3BoACTBeE.
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MpunoxeHue A

(cnpaBo4YHOe)

OnucaHune TeXHONOrn4ecKkoro npouecca npom3soacTtBea

OoKCuaa MmarHus, rmnapokcunga MmarHmsa n xnopmaa MmarHms

A.1 OnucaHmne TeXHONOrM4eCcKoOro npouecca NpPonM3BoACTBa OKCUAA MarHUA «CyxXxumM» cnocobom

BxoaHol noTok

OT1an npouecca

(nognpouecc)

BbixoaHoOM NOTOK

OcHoBHoe
TexHormnoruyeckoe

obopynoBaHue

Amucenn

McxoaHbii marHesnT

(marHesuToOBas pyaa)

[Mprvem 1 nogroToBka

(apobneHne) marHesuTa

[NogroToBneHHbIN MarHe-

3nT

[Opobunkn, MmenbHMLUbI

Bbib6poch! nbinv B aTMO-

cdhepy; wym

[pobneHbin n knaccudu-

LMPOBaHHbIA MarHesuT

O6xur (kanbuMHaUnS)

MarHe3uta

Kayctunyeckas marHeans

(okenp, marHmns)

Bpawatouwasacsa nnm mMHo-
ronogoBasi Neyb C ropern-

KamMu

Bbibpockl CO, CH4, NO2,
NO, nbinu B aTtmMocdepy;

LIyM

Kayctnyeckas marHesms

(aKTUBHbBIN OKCUA MarHus)

N3menbyeHune (nomon) n
OpukeTUpoBaHMe KaycTu-

YyecKkon mMarHesumu

BpukeTbl KaycTuyeckomn

MarHe3mm

BbiBpochkl Nbinv B aTMo-

chepy; wym

BpukeTbl KaycTnyeckomn

MarHe3mmn

CnekaHue KayCcTn4eckon

MarHe3mmn

MepTBO crnevyeHHasa mar-

He3unA

LLlaxTHasa neyb

Bbibpockl CO, CH4, NO2,
NO, nbinu B atmocdepy;

Lym
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BxogHoun noTok

OTan npouecca

(noanpouecc)

BbixogHon noTok

OcHoBHoOEe
TexHororu4yeckoe

obopynoBaHue

Amumcenn

Kayctunyeckas nnu mept-

BO cne4yeHHad MarHe3uns

NnaBneHne okcuga mar-
HUSA NPU Nony4YeHnn ne-

puKnasa

Mepukna3s

OrnekTpoayrosas nevb

Lym; Tennosasa amuccus

Kayctnyeckas nnu mept-

BO cneyYyeHHad MarHe3uns

Namenb4yeHne n pacces
KayCTU4eCKOW Unu mMepT-

BO crnevyeHHOW MarHesmm

M3menbyeHHas n knac-
cununpoBaHHas MarHe-

3nA

MenbHuUbI, Knaccnduka-

TOp

BbiBpochl Nbinv B aTMo-

chepy; wym

Okeunp marHms

dacoBka n xpaHeHue

npoaykTa

dacoBaHHbIN NPOAYKT

YcTaHoBKa hacoBku

BbiBpochl Nbinv B aTMo-

cdhepy; wym

A.2 OnucaHue TeXHOMorM4yeckoro npowecca Npou3BoACTBa oKcuaa MarHMs «MOKpbIM» CIOCOGOM

BxogHoun noTok

OTan npouecca

(noanpouecc)

BbixogHon noTok

OcHoBHoOEe
TexHornornyeckoe

obopynoBaHue

Amumcenn

PacTtBopsbl xnopuaa mar-

HUA N rTngpokcnaa HaTpuA

Mprem n nogrotoska Col-
pbsi — pacTtBopoB MgCl2
n NaOH

PactBopbl xnopuga wmar-

HUA N TMApPoKCcnaa HaTpuA

C6opHMKM (EMKOCTK)
npvemMa n xpaHeHus pac-

TBOpOB MgCl2 n NaOH

HesHauuTenbHble BbIOpO-
cbl MgClz2-6H20 n NaOH

B aTMocdepy

PactBopbl xnopuga mar-

HUA N rTnapokKkcnaa HaTpuA

CuHTE3 rmgpokecmnga mar-

HUA

CycneHsna Mg(OH)2 B

BOJHO-CONEBOM pacTBope

PeakTopbl, CHabXeHHble

MeLllankamMmm

HesHauntenbHble BbIGPO-
cbl MgCl2-6H20 n NaOH

B aTMocepy
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BxogHoun noTok

OTan npouecca

(noanpouecc)

BbixogHon noTok

OcHoBHoOEe
TexHororu4yeckoe

obopynoBaHue

Amumcenn

BraxkHbin NpOMbITLIN KeK

rMapoKcMaa MarHus

dunbTpaums 1 NpoMbIBKa
rMApoKcMaa MarHms Ha

dunbTp-Npecce

BnaxHbI YacTn4HO npo-
MbITbI/ KEK rapokcmaa

MarHus

®dunbTp-npecc, cOopHUK

NPOMbIBHOMW BOAbI

CT0O4HbIE BOALI NPOU3-
BOACTBA: BOAHO-COJIEBOM

pacTBop; LWyM

BnaxHbI YacTUYHO Npo-

MbITbIn Kek Mg(OH)2

Penynbnaums cycneHsmm
rMApPOKCMAa MarHus B

cnabom pacteope NaOH

PenynbnupoBaHHas cyc-
nenHsuna Mg(OH)2

lMpombiBHas Boaa

PenynbnaTtop ¢ mewan-
Kon, c6OpHUK pacTBopa

rMOpOKCMaa HaTpus

CTOouYHbIE BOALI NPOU3-
BOACTBA: MPOMbIBHbIE

BOObI

PenynbnupoBaHHas cyc-

neHsmst Mg(OH)2

dunbTpauusa 1 npombiBka
rMApOKCMaa MarHus Ha

dunbTp-Npecce

BnaXkHbI NPOMbITBIN KEK

rmapokcuaa MarHus

dunbTp-npecc, cOopPHUKK
obecconeHHon Boabl U

NPOMbIBHOM BOAbI

CTOouYHbIE BOALI NPOU3-
BoacTea; Bbidpockl NaCl

(MUHUMaAnbHBI); WyM

BriaxkHbIn NpOMbITLIN KeK

rmapokcuaa MarHus

O6xur (kanbumMHaUms)

rmapokcuaa MarHus

["opsuni okena MarHus;,
ObIMOBBbIe rasbl C MNblfbko
MgO

MHoronogoBas neyb ¢
ropenkamu u nepemMeLumn-

BalOLLMM YCTPONCTBOM

Beibpockl CO, CH4, NO2,
NO, nbinu B atmocdepy;

Ly M

fopsunm okena marHua

OxnakgeHne okcunaa

MarHma

OxnaxaeHHbIN okcua

MarHus

Oxnagutenb

Beibpocsl nbinu MgO B

aTmocdepy

OxnaxaeHHbIn okecua,

MarHma

dacoBka 1 xpaHeHue ok-

cnaga MarHu4

dacoBaHHbIN NPOAYKT

dacoBo4vHOe 0bopyaoBa-

Hne

Bbibpocsl nbinn MgO B

aTmocdepy
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A.3 OnucaHue TeXHONOrM4YecKoro npowuecca NponsBoACTBa r’MAPOKCUAA MarHus «MOKpbiM» COCOGOM

BxoaHoi noTok

OT1an npouecca

(noanpouecc)

BbixoaHOM NOTOK

OcHoBHoOEe
TexHororu4yeckoe

obopynoBaHue

Amucenn

PacTtBopbl xnopuaa mar-

HNA N TapoKCcnga HaTpud

Mpuem n noagroToBka Cbl-
pbs — pacteopoB MgCl2
n NaOH

PactBopbl xnopuga wmar-

HUA U TMapoKCnaa HaTpnda

C60pHMKM (EMKOCTI)
npMemMa n XpaHeHus pac-

TBOpOB MgCl2 1 NaOH

HesHauntenbHble BbIOGPO-
cbl MgClz2-6H20 n NaOH

B aTMocepy

PacTtBopbl xnopuga wmar-

CuwHTEe3 rmgpokcuaga mar-

CycneHaunsa Mg(OH)z B

Peaktopbl, CHabXXeHHble

HesHauuTenbHble BbIOpO-

HUSA U rMapokcuaa HaTpusa | HUS BOJHO-CONIEBOM pacTBOpE | MeLLankamm cbl MgClz2-6H20 1 NaOH
B aTMocdepy

CycneHausa rmgpokenga | ABTOKMaBMpoBaHueE U CycneHsuna rmgpokcnga | ABTOKNaBbl Wym, BuOpauus; 3Haum-

MarHus B BO4HO-COSIEBOM | OXNaXeHne aBTOKMaBsu- | MarHusi B BOAHO-CONEBOM TenbHoe notpebnexHve

pacTeope

pPOBaHHOM CyCNeH3nn

rMOpoKcMaa MarHus

pacteope

Tenna B BMAe napa, Ten-

JloBad sMuUccud

CycneHsua rmgpokecnga
MarHusi B BOAHO-COMNEBOM

pacTeope

dunbTpauus 1 npombiBka

rmapokcuaa MarHus

BnaXkHbI NPOMbITBIN KEK
rmgpokcmuaa MarHus; Boa-

HO-CONeBOn pacTBOp

dunbTp-npecc, cOopHUKK
obecconeHHon Boabl U
CTOYHOM (NPOMbIBHOWN)

BOAbI

lNponsBoacTBEHHbIE MO-
Tepu; CTOYHbIE BOAbI
Npon3BOACTBA; BbIGpOCHI

NaCl (MUWHUMarbHBbI)

BnaXHbI NPOMbITbIN KEK
rmapokcmaa marHmsa

MpupogHbIn ras

Cywka n namernbveHune

rMOpoKcMaa MarHus

N3menbYeHHbIn CyXxomn
NpoAyKT
MpombliwneHHble BbIGPO-

Cbl

PoTtopHo-Buxpesasi
MenbHULA; pyKaBHble

PUNbTPLI

MakcumanbHas ammccus
B Buae Bbibpocos CO,
CHa4, NO2, NO, nbinu B

BO34yX; LUyM
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BxogHoun noTok

OTan npouecca

(noanpouecc)

BbixogHon noTok

OcHoBHoOEe
TexHororu4yeckoe

obopynoBaHue

Amumcenn

N3menbyeHHbIn NpoayKT

dacoBka n xpaHeHue

rMapoKcMaa MarHus

dacoBaHHbIN NPOAYKT

dacoBoyHoe obopynosa-

Hune

Bbi6pocbl nbinn Mg(OH)z;

Lym

A.4 OnucaHune TeXHONOrM4yecKkoro npouecca NpPouM3BoACTBa Xfiopuaa MarHus

BxogHoun noTok

OTan npouecca

(noanpouecc)

BbixogHon noTok

OcHoBHoOEe
TexHornoru4yeckoe

obopynoBaHue

Amumcenn

PactBop xnopuga marHus

[Mpunem, xpaHeHue, noa-

rOTOBKa CblpbA

PacteBop MgCl2

EmMkocTn xpaHeHua pac-

TBOpa buwwoduTta

HesHauntenbHble BbIGPO-

cbl MgClz-6H20 B BO3gyx

PacTtBop 6uwodwmTa c
maccoBown gonen MgClz
29,0% —34,5%
MpupogHbIn ras

Bosagyx

BbinapuBaHue pacteopa
ovwoduTa B annapare
BbIMAPHOM C MOrPYy>XHOM
ropenkou (Al c uc-
nosib3oBaHNEM Npupoa-

HOro rasa

Pacnnas 6uwoduTta
MgClz2-6H20
[[@a30-a3p0o30nbHbIE MPo-

MbILLUTE€HHbIE Bbl6pOCbI

Annapat BblnapHoOW C rno-

rpy>xHown ropenkon (AN

MakcumanbHasa amuceus
B Bnae Bbibpocos
MgClz2:6H20, CO, CHa,
NOz2, NO, HCI; ocHoBHas
aMuccus B BUAe OTX040B

(oTxogbl unctkm Al
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OkoHyaHue mabnuusbi 34

BxogHoun noTok

OTan npouecca

(noanpouecc)

BbixogHon noTok

OcHoBHoOEe
TexHororu4yeckoe

obopynoBaHue

Amumcenn

Pacnnas 6uwoduTta
MgClz2-6H20

Kpuctannunsaums n apob-
neHwe (4ewwympoBaHue)
UNWN rpaHynMpoBaHne n
Kpuctannuaauusi ou-

woduta

YewynpoBaHHbIN Unu
rpaHynMpoBaHHbIN NPO-
aykt MgClz2-6H20

JIeHTOuYHbIM KpucTannu-

3aTop; rpaHynsaTop

HesHauntenbHble BbIGPO-
cbl MgClz-6H20 B BO3ayX;
noTepu npoaykra (OTxo-

Abl)

YelwynpoBaHHbIN Unu
rpaHynMpoBaHHbIN NpPo-
Aykt MgClz-6H20

dacoBka 1 oTrpyska xno-
puaa marHus rekcarmgpa-
Ta MgClz-6H20 (6u-

wodunta)

dacoBaHHbIN NPOAYKT —
Xnopua MarHus
MgClz2-6H20

YcTaHoBka (pacoBku n

nanneTnpoBaHnA

HesHauntenbHble BbIGPO-

cbl MgClz2-6H20 B Bo3gyx

9T0Z-T¢C J1U



MpunoxeHune b

(cnpaBo4HOe)

UTC 21-2016

YpoBHU NoTpebneHus Tonnmea U cbipbeBbiX MaTep1uanos

B.1 YaenbHbIN pacxop CbipbS U 3HEePropecypcoB Ha NPOU3BOACTBO

1 T okcuaa MarH1Ms «CyxXmm» Cnocooom

HaumeHoBaHue CbIpbs YFl,eHbeIVI pacxon, egnHnla naMmepeHus
1 3Hepropecypca MuHUManbHLIN MakcumanbHbIN

MpupoaHbIV ras 176 um® 310 Hm®
HedtaHom Kokc 240 kr 393 kr
TonnueHbLIM Ma3yT 190 kr 330 kr
MarHeaut 2500T 2850T
OnNeKTpoaHeprms 75-200 KBty 3500-4500 kBT1-4
Bopa obopoTHas HeT paHHbIX HeT paHHbIX
TennoBas aHeprma B nape 6,0 I'Ox 14,0 IOx
Kucnopop 50 HMm? 150 Hm?

B.2 YaoenbHbIN pacxop Cbipbs U 3HEePropecypcoB Ha NPOU3BOACTBO

1 T oKcuaa MarHusl KMOKpbIM» COCOGOM

HauMeHoBaHMe Cbipbsi YaeneHbIM pacxon, eanHuLa namepeHns
1 3Hepropecypca MuHnManbHbIN MakcnmanbHbIn
BoaHbin pacteop 6uwodwuTta ¢
5 . 5,8 M3 6,2 M3
maccoBown gonen MgClz 32 %
HaTtp eokum TexHu4eckun B nepe-
20T 22T
cyeTe Ha 100 % NaOH
Bona obecconeHHas 50 m3 70 m3
Bona obopoTHas 10,0 'Ox 10,9 M'x
MpupoaHbIV ras 800 Hm® 1100 Hm3
TennoBas aHeprusi B nape 20,8 I'x 23,1 'Ox
OIeKTPO3Heprus 700 kBT-y 900 kBT-y
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OkoHyaHue mabnuusbi 34

HanmeHoBaHne Cbipbs

1 aHepropecypca

YaeneHbIM pacxon, eanHuLa namepeHns

MuHUManbHbIN

MakcumanbHbIn

Bo3ayx OCYLEHHbLIM TexHonornye-

CKUN

220 M3

270 M3

B.3 YaenbHbIN pacxoA CbipbS U 3HEPropecypcoB Ha NPOU3BOACTBO

1 T ruapokcuaa MmarHusi <MoKpbiM» COCO6OM

HanmeHoBaHue Cbipbs

1 9Hepropecypca

YnenbHbIi pacxod, eAvHULE U3MEepPEHUs

MuHUManbHbIN

MakcumanbHbIN

BoaHbii pacteBop 6uwoduta ¢

CKUM

Ny § 4,1 m3 4,3 m3

maccosou gonen MgClz 32 %
HaTp egkun TexHnyeckum B nepe-

14771 15771
cyeTe Ha 100 % NaOH
Bopna oGecconeHHast 40 v® 60 m3
Bopa obopoTHas 6,4 'dx 7,5 I'Ox
MpupoaHbIl ras 260 HMm?3 290 HMm?®
TennoBas aHeprusa B nape 10,0 'Ox 16,0 I'Ox
OnNeKTpoaHeprms 1000 kBT1-4 1500 kBT1-4
Bo3ayx OCYLEHHbLIM TexHonornye-

110 m3 130 m3

B.4 YaenbHbIN pacxop CbipbS U 3HEPropecypcoB Ha NPOU3BOACTBO

1 T xnopuaa MarHmsi MeTo4oM BbiNapMBaHMA pacTBOpPOB GuwoduTta

HanmeHoBaHuWe Cbipbs

1 Hepropecypca

YnenbHbIi pacxod, eAvHULa U3MepeHus

MuHUManbHbIN

MakcumanbHbIN

BoagHbi pactBop Guwoduta ¢

. 5 1,19 m3 1,21 m3
maccosou gonen MgClz 32 %
HaTp egkun TexHnyeckum B nepe-
0,4 kr 0,8 kr
cyeTe Ha 100 % NaOH
MpupoaHbIV ras 55 HMm3 110 um®
TennoBas aHeprusi B nape 0,22 I'x 0,60 I'Dx
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HanmeHoBaHne Cbipbs

1 aHepropecypca

YaeneHbIM pacxoq,

, €AMHMLA N3MEPEHUS

MuHUManbHbIN

MakcumanbHbIn

OneKTPOo3Heprus 40 kBT-4 100 kBT-4
Xonopa 0,27 I'Ox 0,84 I'Ox
Bo3gyx cxaTbli 30 HMm® 80 HMm3
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MpunoxeHune B

(obsi3aTenbHoOe)

I'Iepequb MapKepPHbIX 3arpAaA3HAOLWLNX BelecTB

Ansa atmocdepHoro Bosayxa

B.1 NepeyeHb MapKepHbIX BelecTB NPOM3BOACTBAa OKCUAA MarHus

«CYXUM CNOocobom»

MAK B Bo3ay- | NAK B atmocdep-
BpyTTO- xe paboyen HOM BO3ayxe Knacc onacHocTn
HanmeHoBaHue BellecTBa
dopmyna | 30HbI No [23], | HAceneHHbIX MecT | BeLlecTsa o [26]
mr/m® no [24], mr/m®
Okcungbl a3ota (B nepe- 0,4 (m.p.)*/
( P NO 5* (-p) 11
cyeTe Ha NO2) 0,06 (c.c.)**
[nokcna a3oTa NO2 2% 0,085/0,04 1l
[vokcuna cepbl SO2 10* 0,5/0,05 11
Okeupg yrnepopga CO 20* 5/3 \Y
MeTaH CHas 7000* 50 (OBYB) ([25]) v
Okcua marHus MgO 4* 0,4/0,05 \Y

B.2 MNepeyeHb MapKepHbIX BelecTB NPOM3BOACTBAa OKCUAA MarHus

«MOKpPbIM CNOco6oM»

MAK s sosay- | MNAOK B atmocdep-
BpyTTO- xe paboyen HOM BO3ayxe Knacc onacHocTn
HanmeHoBaHue BellecTBa
dopmyna | 30HbI No [23], | HaceneHHbIX MecT | BeLlecTsa o [26]
Mr/m® no [24], mr/m®
A30Ta okcnabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (-p) 1l
cyeTe Ha NO2) 0,06 (c.c.)**
[wnokcnp a3oTa NO2 2% 0,085/0,04 11
Okeupg yrnepopga CcO 20* 5/3 \Y
MeTaH CHa 7000* 50 (OBYB) [25] v
M'mppokena HaTpus NaOH 0,5* 0,01 (OBYB) [25] I
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MAK s sosay- | MNAOK B atmocdep-
BpyTTO- xe paboyen HOM BO3ayxe Knacc onacHocTn
HanmeHoBaHue BellecTBa
dopmyna | 30HbI No [23], | HAceneHHbIX MecT | BeLlecTsa o [26]
Mr/m3 no [24], mr/m3
Xnopwua HaTpus NacCl 5* 0,5/0,15 [l
Avxnopung marHmsa rekca-
MgCl2:6H20 2* 0,1 (OBYB) [25] 11l
rmgpart
Okcua marHus MgO 4* 0,4/0,05 \Y

** MpuBeaeHa cpenHe-cytouHas MOoK.

* MNpueegeHa makcumanbHo pasosas MK (OBYB).

B.3 NepeyeHb MapKepHbIX BewweCcTB NPOM3BOACTBA ruapokcuaa

MarHumsl «<Cyxmm crnocoobom»

MAK s sosay- | MNAOK B atmocdep-
BpyTTO- xe pabouen HOM BO3gyXxe Knacc onacHocTu
HanmeHoBaHue BellecTBa
dopmyna | 30HbI No [23], | HAceneHHbIX MecT | BeLlecTsa o [26]
mr/m® no [24], mr/m®
AsoTa okcuabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (M-p.) 1l
cyeTe Ha NO2) 0,06 (c.c.)**
[nokcunp asoTta NO2 2% 0,085 /0,04 11
[vokcuna cepbl SO2 10* 0,5/0,05 11
Okenpg yrnepoga CcoO 20* 5/3 v
MeTaH CHa 7000* 50 (OBYB) [25] v

* MNpuBeaeHa makcumansHo pasoBas MNAK.

** MpuBeaeHa cpenHe-cytouHas MOK.
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B.4 NepeyeHb MapkepHbIX BelLleCTB NPOM3BOACTBa rmapokcuaa

MarHms «MOKpbIM CTIOCOGOM»

rmopar

MNAK B Bosay- | MAK B atmocdep-
BpyTtTO- xe paboyen HOM BO3ayxe Knacc onacHocTu
HanmeHoBaHue BellecTBa
dopmyna | 30HbI Mo [23], | HAceneHHbIX MecT | BeLecTsa Mo [26]
mr/m® no [24], mr/m3
A30Ta okcmabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (-p) 1l
cyeTe Ha NO2) 0,06 (c.c.)**
[nokcnp a3oTa NO2 2% 0,085 /0,04 11
Okeng yrnepoga CcoO 20* 5/3 v
MeTaH CHa 7000* 50 (OBYB) [25] v
'mppokeng HaTpus NaOH 0,5* 0,01 (OBYB) [25] I
Xnopwug HaTpus NaCl 5* 0,5/0,15 [l
MarHusa guxnopug rekca-
MgCl2-6H20 2* 0,1 (OBYB) [25 11

** MpuseneHa cpegHecyTouHaa MAOK.

* NpuBeaeHa makcumansHo pasoBas MNAK.

B.5 lNepeyeHb MapKepHbIX 3arpA3HAOLWMNX BelwecTB NPON3BOACTBA

xnopuga marHuA

MNAK B Bosay- | MAK B atmocdep-
BpyTtTO- xe paboyen HOM BO3ayxe Knacc onacHocTu
HanmeHoBaHue BellecTBa
dopmyrna | 30HbI Mo [23], | HAceneHHbIX MecT | BeLecTsa Mo [26]
mr/m® no [24], mr/m3
A30Ta okcnabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (-p) 1l
cyeTe Ha NO2) 0,06 (c.c.)**
[wnokcnp a3oTa NO2 2% 0,085 /0,04 11
Okeng yrnepoga CcoO 20* 5/3 v
MeTaH CHas 7000* 50 (OBYB) [25] v
MarHuna guxnopua rekca-
MgCl2-6H20 2* 0,1 (OBYB) [25] 1l
rmpgpat
Xnopwug sBogopoaa (rma-
( HCI 5* 0,2/0,1 I

poxnopua)
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BpytTo-

HanmeHoBaHue BellecTBa
dopmyna

MAK B Bo3ay-
xe paboyen
30HbI No [23],

Mr/m3

MAK B atmocdpep-
HOM BO3ayxe
HaceneHHbIX MecT

no [24], mr/m®

Knacc onacHocTn

BeLecTsa o [26]

* [MpuBegeHa makcumaneHo pasosas NAOK (OBYB).

** [puBedeHa cpegHe-cytovHas MOoK.
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MpunoxeHue I'

(obsi3aTenbHoOe)

MNMepeyveHb HAOT, no3BonAWMX COKPATUTDL
3MUCCUU B OKpYXKaloLLyto cpeay,
noTpedneHue cbipbA, BOAbI, 3HEpPrun

N CHU3NTHb o6pasoBaHMe oTXo4oB

Homep HOT

HanmeHoBaHne HOT

1

HOT ona BbINONHEHUS HA NMOCTOAHHOM OCHOBE MOHWUTOPMHIa U U3MepeHUn

napameTpoB MnpoLiecca 1 BbIGPOCOB 3arpsA3HSIOLLMX BELLECTB

2 HOT ons MmuHMMmM3auum pacxoga marHesuta unu duwodura

3 HOT ana cHmkeHust pacxoga TENSI0OBOW 3HEPrMM B 3aBUCUMOCTM OT TEXHOJO-
rMYecKoro npoLecca v BMaa npoaykumm

4 HOT ans MmuHMMM3auum pacxoga 9nekTpo3Heprm

5 HOT no npumeHeHnto mep 6e3onacHocTy npu paboTe Npu NPon3BoACTBE OK-
cuga mMarHus, rmgpokcmnaa MarHus, Xxnopuaa marHus

6 HAOT ansa cokpaweHusa (MMHMMKU3aunmn) HeopraHM3oBaHHbIX BbIOPOCOB TEXHO-
NOrMYeCcKon nbinm

7 HOT ons cHuwxkeHus BblIbpocoB rasoobpasHbix BewecTB (NOx, SOz, HCI, CO,
COz2, CH4) c AbIMOBbIMM razamu NeYHOro npolecca

8 HAOT ana cHmwkeHns BbIbpocoB NOx B MPOMBbILLIIEHHbIX BblIbpocax (AbIMOBbIX
rasax)

9 HOT ona cHukeHusa BbibpocoB SO2 B NPOMbILLNIEHHbBIX Bblibpocax (4bIMOBbIX
rasax)

10 HAOT ana cHuwkeHus BoibpocoB CO 1 CO2 B NpOMbILNEHHbIX BbIGpocax (abl-
MOBbIX rasax)

11 HOT ana cHuxkennsa BoibpocoB HCI n HF nytem mcnonb3oBaHua Tonnmea C
NMOHWXXEHHbLIM COAEepPXKaHMEM Xropa u otopa

12 HOT ona cHukenns (MMHMMKU3aUMM) BbIOPOCOB MbINM C AbIMOBBLIMU rasammu
neyYyHoro npouecca

13 HOT ons cHwxeHus 1 npegoTepaLleHns NPon3BOLACTBEHHbLIX NOTEPb

14 HOT ons cHwxkeHns (MMHUMU3aUUKn) YPOBHS LWyMa Npu NpPou3BOACTBE
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Homep HOT

HanmeHoBaHne HOT

15

HOT ¢ ucnonb3oBaHneM rmgpokcuaa Kanblmsi B KQ4ecTBe LLEeNOYHOro areHta

(BMecCTO rugpokcuaa HaTpus)
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Mpunoxexue [

(ob6s13aTenbHoOe)

TexHonorn4yeckme nokasartenu n poun3BoacTBa

OoKCuaa MmarHus, ruapokKkcuga marHusa, xnopuvwaa marHmsa

0.1 TexHonorm4yeckue nokKasartenum NpouM3BoACTBa OKCUAA MarHMs «CyxXmm» cnocooom

EBponerickne
TexHoJiorndeckmne
5 [vanasoH
I'Iepequb TEXHOITorm4ecknx nokasarteneun, eanHuLbl USMepeHunsa . nokKkasartesnu
3Ha4YeHun
(Mo cnpaBOYHUKY
EC)
1 OHepronoTpebnexwne, 'Ix/T [NnHHbIE Bpallalowmecs neyvn
Bpauwatowmecs neun 6-14 6-12
LLlaxTHble neyn 5,1-8,0 5,1-7,8
OnekTpoayrosble neyn
2 Bbibpocbkl NOx, mr/m3 [nuHHbIE Bpawaowmecs nevm
Bpauwiatowmecs neun 650-5000 650-5000
LLlaxTHble neun
3 Bbibpocbkl CO, mr/m® [nvHHbIe BpaLLaoLwwmecs neyu
Bpauwatowmecs neun 35-1000 33-1000

LaxTHble neyun

9T0Z-T¢C J1U



62T

I'Iepequb TEXHOMOrMYecKknx nokasaTenemn, equHNLbI Nn3mMepeHund

OnanasoH

3Ha4YeHun

EBponerickne
TexHonorn4yeckme
nokasatenmu
(Mo cnpaBOYHUKY
EC)

4 Bbi6pocbl CHa, mr/m3 [nvHHbIe BpaLLaoLwwmecs neyu
Bpawatowmecs neun

LlaxTHble neyun

He onpepgeneHs.l
He onpepgeneHsl

He onpegeneHbl

He onpepgeneHsl
He onpepeneHsl

He onpegeneHsbl

5 Bbibpocbl SO2, mr/m® [nvHHbIe BpaLLaoLwwmecs neyu
Bpawatowmecs neun 10-5000 10-5000
LlaxTHble neuun
6 Bbibpockl HCI, mr/m3 [nnHHbIE Bpallalowmecs neyvn He onpegeneHsl
Bpawatowmecs neumn He onpegeneHbl —
LaxTHble neyun He onpeneneHbl
I\?ﬂ:;fpocu Nblnn (OKCng MarHus), [Opobunkn, MenbHUUBbI; KnaccngukaTop 90400 90400
8 CblpbeBOW MHAEKC TEXHONOMMN, T/T [Opobunkn, MenbHMLUbI; BpaLLaloLmnecs nnm
2,500-2,850 —

npoaykTa LLaXTHbIE Ne4n; aneKkTpoayroebie nevyu
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Tabnvua [1.1.1 — BbIbpocbl MapKkepHbIX 3arps3HAOLLNX BELLLECTB B aTMOCHEPHbIN BO34YyX NPY MPOM3BOLCTBE OKCMAA MArHUS «CyXum» Crnocobom

Macca BLIGpocoB

Macca BLIGpocoB

NcToYHUKM
HavMeHoBaHue 3arpsA3HAOLLIEro BelllecTsa 3arpsA3HAIOLLIErO BelllecTsa
EannHuua BblIOpOCOB MeTton
3arpsA3HAIOLLErO 00 O4YMCTKM B pacyeTe Nnocne O4YUCTKN B pacyeTe
V|3mepeHvu7| 3arpAa3Hdrouwiero O4YUCTKU
BelLecTBa Ha 1 T npoaykTa Ha 1 T npogykTta
BellecTBa
OnanasoH CpegHee [OnanasoH CpegHee
Okeunp asoTta Kr/T 0,02-0,20 |HeT gaHHbIX Crapgus obxura — — —
[nokcna asoTa Kr/T 0,1-2,0 |HeT gaHHbIX Ctagus obxura — — —
Okeng yrnepoga Kr/T 0,8-5,0 HeT paHHbIX Crapgus obxura — — —
[vokcua cepbl Kr/T 0,05-0,20 |HeTt paHHbIX Crapgus obxura — — —
[MHeBMOTpaHcnopT, dunbTpa-
Okeunp marHms Kr/T 2-200 HeT paHHbIX 0,2-1,0 0,5
dpacoBka umnsa
MeTtaH Kr/T 0,1-8,0 HeT paHHbIX Crapgus obxura — — —
Yrnesogopoab! Kr/T 0,01-0,20 |HeT gaHHbIX Ctagusa obxura — — —
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Tabnvua [0.1.2 — OTxoabl NpoM3BOACTBa M NOTPeONeHnsa Npy NPOM3BOLCTBE OKCMAA MarHUs «Cyxmm» Cnocodom

Macca obpazoBaHus

Macca pa3meLleHHoro

HanmeHoBaHue Knacc EonHnuya 0TX0A4a B pacyeTe McTouHUMK MeToa 0TX04a B pacyeTe
oTxoda OMacHoOCTH n3mepeHus Ha 1 T npoaykTa obpasoBaHus OYUCTKM Ha 1 T npoaykTa
[vanasoH CpepHee [vanasoH CpegHee
OTxoabl 3a4NCTKN
obopyaoBaHusa un
. OcHosHoe obopy-
y6opku npocbinen 4 Kr/T 0,80-1,50 |HeTt aaHHbIX — 0,80-1,50 —
noBaHue, doacoBka
npv Npon3BoacTBeE
oKcuaa MarHus
dunbTpoBansLHas
TKaHb NONMadup-
OuncTtka NpomblLL-
Hagq, 3arpasHeHHas 4 Kr/T 0,01-0,1 |Het gaHHbIX — 0,01-0,1 —
NeHHbIX BbIGpOCOB
NbINbO OKcnaa
MarHms
dunbTpoBansLHas
TKaHb MOSINPonu-
OuncTtka NpomblLL-
NleHoBas, 3arpss- 4 Kr/T 0,01-0,1 |Het gaHHbIX — 0,01-0,1 —
NEHHbIX BbIOPOCOB
HEHHas! NbISbO OK-
cuaga marHms
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Tabnvua [1.1.3 — C6pochl 3arpsA3HsOLLMX BELWLECTB B BOAHbIN OOBbEKT OT NPOM3BOACTBA OKCMAA MarHUs «CyXnm» cnocobom

Macca cOGpocoB 3arpsi3Hsi- MeTon Macca cbpocoB 3arpsi3Hsi-
NcTouHUMK
HanmeHoBaHue 3a- foLero sewecTsa A0 O4UCT- HanpasneHue cOpo- | ouncTkn nnm KoLiero sellecTsa rnocne
EanHuua ns- cbpoca 3a- 5
rPSAA3HSAOLLLErO BeLle- ku B pacyeTe Ha 1 T npoayk- ca (B BOOHbI 06b- | NOBTOpHOro | OYUCTKU B pacHeTe Ha 1T
MepeHus rPA3HSAOLLErO
CTBa, Nokasatens Ta ekT, LUCB*) ncnorsnb30Ba- npoaykta
BellecTsa
OnanasoH CpepHee HUA [OnanasoH CpegHee
Cyxown octaTok Kr/T 1,0-50,0 |HeT gaHHbIX — B BoaHbI 06bekT | HeT gaHHbIX | HeT gaHHbIX | HET gaHHbIX
B3BelueHHble Be- .
Kr/T 0,1-0,50 |HeTt paHHbIX — B BogHbI 06bekT | HeT aaHHbIX | HeT aaHHbIX | HET gaHHbIX
uecrtea
XIMK* Kr/T 0,03-0,40 |HeTt paHHbIX — B BoaHbI 06bekT | HeT gaHHbIX | HeT gaHHbIX | HET gaHHbIX
CynbgaTt-aHMOH Kr/T 0,01-0,50 |HeTt paHHbIX — B BogHbI 06bekT | HeT aaHHbIX | HeT aaHHbIX | HET gaHHbIX
* XINK — xummnyeckoe notpebneHmne kucnopoaa.
0.2 TexHonorn4yeckme nokasartesnivu Npou3BoACTBa OKCMAA MarHUA <MOKpPbIM» CMOCOOOM
EBponelickne
TexXHornormyeckune
5 [vanasoH
MepeyeHb TEXHONMOMMYECKMX NokasaTenen, 06opyaoBaHns, eanHULbl M3MEpPEeHUs 5 rokasaTtenmu
3Ha4YeHun
(no cnpaBOYHUKY
EC)
1 OHepronoTpebneHune (Tennosas MHoronogoBas neyb, OCHOBHOE M BCNOMOra- 90823 1
aHeprust), FIx/T TenbHOE TeXHONOorM4yeckoe o6opyaoBaHme ’ ’
2 a3 NpupoaHbI, Thic. M3/T MHoronogoBasi neYb, ra3oBble ropesikm 0,8-1,1 —
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EBponerickne

TexXHoJiormnyeckme
I'Iepel-leHb TEXHOJTOTMYeCKnX n0KasaTene|7|, O60py,El,OBaHVIFI, eanHULbl NAMEepPEHUA D.Vlal'la30I:| nokKasartenu
SHanenny (no cnNpaBOYHUKY
EC)
3 BbiGpockl NO, mr/m?® MHoronogoBasi neyb 2—60 —
4 Bblbpocbkl NO2, mr/m3 MHoronogoBasi neyb 2-300 —
5 Bbibpockl CO, mr/m3 MHoronogoBasi neyb 50-600 —
6 Bbibpockl CHa, mMr/m3 MHoronogoBsasi neyb 10 00-20 000 —
7 Bbibpockl MgO, mr/m3 AnekTpomnbTp (ANEeKTpocTaTU4ECKNin oca- 10-300 B
anTenb)
8 Bbibpockl MgO, mr/m3 dUNbTP KacCeTHbIW CUITOCHbLIN 5-100 —
9 BbI6pockl MgO, mr/m3 duNbTP pyKaBHbIN 5-50 —
10 Bbi6pockl MgCl2-6H20, mr/m® EmMkocTn xpaHeHna pacteopa buwioduta 0,001-1500 —
11 Bbi6pockl NaOH, mr/m® EMKoOCTW XpaHeHus1 pacTBoOpa LLenoyn 0,001-5000 —
12 Bbi6pockl NaCl, mr/m3 C60opHMKM BOAHO-CONEBOro pacTBopa, CTou-
0,001-15 000 —
HbIX 1 NMPOMBbIBHbIX BOS,
13 CblpbeBoW nHaekc TexHonoruu, T/t | PeakTopbl cMHTE3a, penynbnaTopbl, unbTp-
npoaykra npecc, KOHBenep, MHoronogoBas neYvb, CUo- 4,347-4,660 —

Cbl, yCTaHOBKa (paCcoBKuM
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Tabnvua [1.2.1 — BbIbpocbl MapkepHbIX 3arpsa3HAOLLNX BELLLECTB B aTMOCHEPHbIN BO34YX MPU NMPOM3BOACTBE OKCMAA MAarHNSA «MOKPbIM» CMOCO60M

Macca BbiGpocoB

Macca BbIGpocoB

NcToUHMKIM
HavMeHoBaHue 3arpssHSIOLLIErO BelllecTBa 3arpssHSAIOLLIErO BelllecTsa
EavHuua BbIOpoOCOB MeTtoq
3arpsA3HAIOLLErO [0 O4YMCTKM B pacyeTe Nnocne O4YUCTKN B pacyeTe
n3MepeHua 3arpda3Hdroiero OYUCTKU
BelLecTBa Ha 1 T npogykTa Ha 1 T npogykTta
BeLlecTBa
JnanasoH CpepHee JnanasoH CpepHee
Okeunp asoTta Kr/T 0,02-0,20 0,10 [lbiMOBbIe rasbl — 0,02-0,20 0,10
[wnokcnp a3oTa Kr/T 0,1-1,5 0,5 [bimoBbIe rasbi — 0,1-1,5 0,5
Okeng yrnepoga Kr/T 0,8-4,2 1,8 [biMOBbIe rasbl — 0,8-4,2 1,8
MeTtaH Kr/T 0,1-8,1 3,3 [bimoBble rasbl — 0,1-8,1 3,3
Okcuna marHus Kr/T 2—-200 50 MHeBMmoOTpaHcnopT | dunbTpauus | 0,22-0,90 0,47
Xnopwug rekcarngpat
EmkocTn xpaHeHus
MarHus Kr/T 0,03-0,15 0,07 — 0,03-0,15 0,07
onwoduta
(MgCl2-6H20)
M'mppokena HaTpus EmMkocTu xpaHeHus
Kr/T 0,02-0,08 0,05 — 0,02-0,08 0,05
(NaOH) Lenoyn
Xnopwug HaTpus COopHUKKM BOAHO-
Kr/T 0,01-0,03 0,02 — 0,01-0,03 0,02

(NacCl)

COMeBOoro pacTeopa
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Tabnwvua [1.2.2 — OTxoabl NpoM3BoACcTBa M NOTPEONEeHNs Npy NPOM3BOACTBE OKCMAA MarHUs «MOKPbIM» Cocobom

Macca obpazoBaHus

Macca pa3meLleHHoro

MeTton
HanmeHoBaHune Knacc Eannnua 0TX0Aa B pacyeTe NcTouHmnk 0TX0Aa B pacyeTe
O4YNCTKN U
oTxoda OMacHoOCTH n3mepeHus Ha 1 T npoaykTa obpasoBaHus Ha 1 T npoaykTa
yTunmsaumm
[vanasoH CpepHee [vanasoH CpegHee
OTxoapbl 3a4MCTKK Cragum counbTpa- | Hentpanu-
obopyaoBaHusa un U1K, CYLUKN, U3- 3auma u
y6opku npocbinen 4 Kr/T 0,80-1,50 1,0 MenbyeHus u a- o4YncTKa 0,80-1,50 1,0
npv Npon3BoacTBeE COBKM rMapoKkcuaa | CTOYHbIX
okcmaa marHusa MarHusi BOA
dunbTpoBansLHas
TKaHb NONIMaUpP- BoligeneHne u
Hagq, 3arpasHeHHas 4 Kr/T 0,01-0,08 0,04 O4YMCTKa BO3ayxa — 0,01-0,08 0,04
NbINb okcmnaa OT oKcuaa marHusa
MarHusi
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Tabnwvua [1.2.3 — C6pochbl 3arpsA3HsOLLMX BELLECTB B BOOHbIN OOBEKT OT NPOM3BOACTBA OKCMAA MarHUsS «MOKPbIM» Crnocobom

Macca c6pocoB 3arpsi3Hsi- MeToz Macca cbpocoB 3arpsi3Hsi-
HanmeHoBaHune
ouero eewecrtea HanpasneHwne OYUYUCTKMU, Houlero sewiecrtea
3arpsasHsaoLWero EovHnua NcTouHMK
00 O4YMCTKM B pacyeTe cbpoca (B BOOHLI | MOBTOpHOro | MOCIe O4YMCTKM B pacyeTe
BellecTBa, n3mepeHusa cbpoca
Ha 1 T npoaykTa o6bekT, LICB¥) “crnonb3oBa- Ha 1 T npoaykTa
nokasarens
OnanasoH CpepHee HUA JnanasoH CpegHee
[obblya
CuHTesMg
Xnopma-aHMoH Kr/T 1760-1850 1800 (OH) LICB, BOC** paccona 0-1850 1500
2
NacCl
[obblya
. CuHTesMg
Cyxown octaTtok Kr/T 2900-3100 3000 (OH) LICB, BOC** paccona 0-3100 2000
2
NaCl
[obblya
BaBelueHHbIe Be- CuHTesMg
Kr/T 0-20 5 LICB, BOC** paccona 0-2,0 1,0
LecTea (OH)2
NacCl
XIK (xumnyeckoe [obblya
CuHTesMg
notpebnexHune Kuc- Kr/T 1-100 50 LICB, BOC** paccona 0-50 30
(OH)2
nopoga) NacCl
[obblua
CuHTesMg
CynbaTt-aHMOH Kr/T 0-5 0,5 (OH) LICB, BOC** paccona 0-0,5 0,25
2
NacCl

* LICB — ueHTpanusoBaHHasi cuctemMa OTBeLEHMS.

** BOC — BGMONornyeckme OYNCTHbLIE COOPYXKEHUS.
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1.3 TexHonoruyeckue nokasartenu nNnpousBoACcTBa rMApPoOKcuaa MarHMA «MOKpPbIM» CNOCO6G0OM

EBponelickne
TexHolnorn4eckmne
OnanasoH
I'Iepel-leHb TEXHOJTON'M4YeCKnx n0KasaTene|7|, O60pyﬂ,OBaHMﬂ, eanHnLbl NAMEepPEHUA . rnokKkasarternu
3Ha4YeHun
(no cnpaBOYHUKY
EC)
1 SHepronoTpebneHune (Tennosas MenbHuUUa, KnaccugunkaTop, OCHOBHOE TeX-
aHeprus), ['Ix/T Honornyeckoe obopyaoBaHue, KOHBENED, 10,0-16,0 —
dunbTp-Npecc, yctaHoBKka oacoBKU
2 a3 npupoaHbIN, ThiC. M3/T Cywunka, ra3oBble ropesnkm 0,26-0,28 —
3 Beibpockl NO, mr/m® BeHTunarop-gbimococ 2-50 —
4 Bblbpocbkl NO2, mr/m3 BeHTunarop-gsimococ 15-300 —
5 Bbibpockl CO, mr/m3 BeHTunatop-gbimococ 50-600 —
6 Bbibpockl CHa, Mr/m3 BeHTunatop-gbimococ 5 000-20 000 —
7 Bbibpockl MgClz2-6H20, mr/m3 EmMkocTn xpaHeHna pacteopa buwoduta 0,001-1500 —
8 Bbibpockl NaOH, mr/m3 EMKoOCTM XpaHeHust pacTBopa Lenoyn 0,001-5000 —
9 Bbi6pockl NaCl, mr/m3 C60opHMKM BOAHO-CONEBOro pacTBopa, CTou-
0,001-15 000 —
HbIX U NPOMBbIBHbIX BO,
10 BbiOpocbl nbinu (rngpokemaa mar- Knaccudukartop, cnnoc, dunbTp KACCEeTHbIN
g (rvAp ¢ P ¢ P 0,001-10 000 —
HUS), Mr/m3 CUNOCHbBIN, (PUNLTP PYKaBHbLIN, BEHTUNSATOP
11 Boeibpocsl nbinu (rmgpokcuga mar- KomnnekTHas yctaHoBKa (pacoBku 1 nanneTu-
0,001-10 000 —

HUS), Mr/m3

poBaHUs

9T0CZ-1¢ 31U



8€ET

EBponerickne
TexXHoJiormnyeckme
. [vanasoH
I'Iepel-leHb TEXHOJIOTNMYECKUX NnokKasarterneun, O60py,EI,OBaHVIFI, eanHULbl NAMEepPEHUA . nokKasartenu
3Ha4YeHunn
(no cnNpaBOYHUKY
EC)
12 CblpbeBOy NHAEKC TexHonoruu, T/t | PeakTopbl CMHTE3a, aBTOKMNaBbl, (OUNbLTP-
npoaykTa npecc, poTOpPHO-BMUXpEBas MenbHULA, CyLInUI- 3,005-3,430 —
Ka, KrnaccudukaTop, yCTaHOBKa (hacoBKu

Tabnvua [1.3.1 — BbIbpocbl MapkepHbIX 3arps3HAOLLNX BELLECTB B aTMOCHEPHbIN BO34YyX NPY NPOM3BOACTBE M'MAPOKCHOA MarHmust «MOKPbIM»

cnocobom
Macca BbIGpocoB Macca BbIGpocoB
NcTo4YHUKM
HavMeHoBaHue 3arpssHSIOLLIErO BelllecTBa 3arpssHSAIOLLIErO BelllecTBa
EavHuua BbIOpOCOB MeTtoa
3arpsA3HAIOLLErO [0 O4YMCTKM B pacyeTe Nnocne O4YUCTKN B pacyeTe
M3MepeHl/|l7I 3arpda3Hdaroiero OYUCTKU
BellecTBa Ha 1 T npoaykrta Ha 1 T npogykTa
BellecTBa
JnanasoH CpepHee JnanasoH CpepHee
Okecunp asoTta Kr/T 0,01-0,25 0,05 [biMOBbIe rasbl — 0,01-0,25 0,05
[nokcnp a3oTa Kr/T 0,05-0,65 0,30 [bimoBbIe rasbl — 0,05-0,65 0,30
Okeng yrnepoga Kr/T 0,20-2,05 1,10 [lbiMoBbIe rasbl — 0,20-2,05 1,10
MeTtaH Kr/T 0,20-2,20 1,95 [bimoBble rasbl — 0,20-2,20 1,95
MarHus xnopua rek-
EmMkocTu xpaHeHus
carmgpat Kr/T 0,05-0,15 0,10 — 0,05-0,15 0,10
pacTtBopa buwoduTta
MgClz-6H20
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OkoHyaHue mabnuusbi [].3.1

Macca BLIGpocoB

Macca BbIGpocoB

mMarHus Mg(OH)2

yCTaHOBKa pacoBKuU

NcToYHMKM
HanmeHoBaHune 3arpsA3HAoLLero sewecTsa 3arpasH4alLLEero seLlecTea
EavHuua BbIOpoOCOB MeTtoa
3arpsisHSOLLEro [0 OYUCTKKN B pacyeTe nocre O4YUCTKM B pacyeTe
N3MepeHnn 3arps3HAOLLIErO OYNCTKM
BellecTBa Ha 1 T npoaykra Ha 1 T npogykTa
BelllecTBa
[vanasoH CpepHee [vanasoH CpepHee
HaTpusa rugpokena EmMKocTM xpaHeHus
Kr/T 0,01-0,09 0,04 — 0,01-0,09 0,04
NaOH Leno4n
HaTtpus xnopug NaCl C6opHMKM BOAHO-
Kr/T 0,01-0,05 0,03 — 0,01-0,05 0,03
CONeBOro pacrteopa
Mbinb rmapokcmnaa Cwunocsbl, 6yHKkepbl,
Kr/T 20-200 100 dunbTtpauusa | 0,21-0,75 0,47
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OkoHyaHue mabnuubi [].3.2

Tabnuua [0.3.2 — OTxoabl NPOn3BOACTBa U NOTPEBeHNs Npu NPOM3BOACTBE MAPOKCUAA MarHNsi «<MOKPbIM» CNocoGom

Macca obpasoBaHusi

Macca pa3meLLeHHbIX

Knacc MeTton
HanmeHoBaHune Eannnua 0TX0Aa B pacyeTe NcTouHmnk OTXOOOB B pac4eTe
OMacHoOCTH OYUCTKM,
oTxoda n3mepeHus Ha 1 T npoaykTa obpasoBaHus Ha 1 T npoaykTa
ana °C yTunmsaumm
JnanasoH CpegHee JnanasoH CpegHee
OTxoabl 3a4NCTKN 5
Hentpanu-
obopynosaHus 1 Cragus cywkn,
. 3aums u
y6opku npocbinen cTagma hacoBKK
4 Kr/T 0,20-0,50 0,30 o4vnCTKa 0,20-0,50 0,30
npv Npon3BoACTBE rmapokcmaa mar-
CTOYHbIX
rmapokcuaa mar- HUA
BOAO
HUA
dunbTpoBanbLHas
TKaHb NONMadup- OuucTtka BbIGpO-
0,015- 0,015-
Hagq, 3arpasHeHHas 4 Kr/T 0,020 COB OT NbINn rna- — 0,020
0,035 0,035
NbIAbO rTMOPOKCK- poKcuaa MarHusi
Ja marHusi
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Macca obpazoBaHus

Macca pa3meLLeHHbIX

Knacc MeTton
HanmeHoBaHune Eannnua 0TX0Aa B pacyeTe NcTouHmnk OTX0OOB B pac4eTe
onacHoCTU OYMUCTKM,
oTxoda n3mepeHms Ha 1 T npoaykTa obpasoBaHus Ha 1 T npoaykTa
ana °C yTunmsaumm
JnanasoH CpepHee JnanasoH CpegHee

dunbTpoBanbHas
TKaHb NONIMNPONK-

Cragus ounbTpa-
neHoBaHs, oTpa-

UMM N NPOMBbIBKN
OoTaHHas, 3arpsas- 4 Kr/T 0,80-1,10 0,91 — 0,80-1,10 0,91

rmapokcuaa mar-
HEHHasA KeKoMm,

HUS

rmapokcmaa mar-
HUS
dunbTpoBanbHas
TKaHb NonuMadup-

Crtagusa nogroTtos-
Hasi, oTpaboTaH-

0,005—- Kn (04nCTKN) pac- 0,005 -
Hasi, 3arpsi3HeHHas 4 Kr/T 0,006 — 0,006
0,009 TBOpa xnopuaa 0,009
pacTBOPOM MarHusi
MarHus

xnopwuctoro (bu-
LwonTom)
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Tabnuua [1.3.3 — C6pochl 3arpsA3HsOLLMX BELLECTB B BOAHbIN OOBbEKT OT NPOM3BOACTBA MMAPOKCHAA MarH1s «MOKPbIM» CNOCo6oM

Macca cbpocoB MeTtopg Macca c6pocos
HanmeHoBaHune HanpasneHwne
3arpsA3HAIOLLIErO BelllecTsa OUUCTKM UMK | 3arpsi3HsitoLLLEero BelecTea
3arpsasHsaoLWero EavHuua NcTouHUK cbpoca
00 O4YMCTKM B pacyeTe noBTOpHOro | MOCIE O4NCTKM B pacyeTe
BeLLEecTBa, n3mepeHust cbpoca (B BOAHBIN OOBEKT,
Ha 1 T npogykTa NCMONb30Ba- Ha 1 T npoaykTta
nokasarens LICB*)
[Onana3soH CpepHee HUA [vanasoH CpegHee
Crapusa [obblya
Xrnopua-aHMoH Kr/T 1215-1400 1280 dunbTpa- LICB, BOC ** paccona | 1210-1300 1280
umun NacCl
Crapusa [obblya
Cyxown octaTtok Kr/T 2010-2300 2115 dunbTpa- LICB, BOC** paccona 0,1-2300 2115
umun NacCl
Crapusa [obblya
B3BelweHHble Be-
Kr/T 0-20 10 dunbTpa- LICB, BOC** paccona 0,01-20 5
LecTea
umun NacCl
XK (xumnyeckoe Cragusa [obblya
notpebnexHune Kuc- Kr/T 1-100 50 dunbTpa- LICB, BOC** paccona 0,01-100 30
nopoga) umun NaCl
Cragu4a [obblua
CynbaTt-aHMOH Kr/T 0,001-5 0,1 dunbTpa- LICB, BOC** paccona 0,001-0,5 0,1
umun NaCl

9T0Z-T¢C J1U



evl

OkoHyaHue mabnuusbi [1.3.3

Macca cbpocos MeTton Macca c6pocos
HanmeHoBaHue HanpasneHwne
3arps3HAoLLIEro BellecTsa OUVCTKM Unu | 3arpsasHsaoLero BewecTsa
3arpsA3HAOLLErO EavHunua NcTouHuk cbpoca
[0 O4YUCTKN B pacyeTe MoBTOpHOro | MOCIE OYUCTKM B pacyeTe
BeLLEeCcTBa, n3mepeHust cbpoca (B BOAHBIN OOBEKT,
Ha 1 T npogykTta NCHOSb30BAa- Ha 1 T npoAaykTta
nokasartens LICB*)
OnanasoH CpepHee HUA JnanasoH CpegHee
* LICB — ueHTpanuasoBaHHasi cuctemMa OTBELEHMSI.
** BOC — BGMONOornyeckme OYNCTHbLIE COOPYXKEHUS.
0.4 TexHonorn4yeckme nokKkasartesnuv npousBoAcTBa XJiopuaga MmarHus
EBponelickne
TEXHOMorn4yeckne
. [vanasoH
MNepeyveHb TEXHONOMMYECKUX NoKa3aTenen, 06opya0BaHNs, €ANHULbI M3MEPEHUS . nokasarenu
3Ha4YeHun
(no cnpaBOYHUKY
EC)
OHepronoTpebneHne (Tennosast 3Hep- |AnnapaT BbIMapHOW C NOrPY>XHOM ropesikon
rmg), [Ix/T (AII), kpucTannusaTop unu rpaHynaTop, Apy- 0,22-0,60 —
roe TexHonorndyeckoe obopygosaHme
MpupoaHbIN ras, Teic. M3/T Annapart BbiMapHOM C NOrPY>KHOW ropesnkomn
0,055-0,110 —
(AMr)
Bbibpockl NO, mr/m3 AINl, ckpy66ep BeHTypu 0,02-10,0 —
BbiGpockl NO2, mr/m3 AINl, ckpy66ep BeHTypu 0,1-50,0 —
BbiGpockl CO, mr/im?® AIl, ckpy66ep BeHTypu 10-600 —
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EBponerickne
TexXHoJiormnyeckme
I'Iepel-leHb TEXHOJTOTMYeCKnX n0KasaTene|7|, O60py,El,OBaHVI$'-|, eanHULbl NAMEepPEHUA ﬂl/lal'la30l:| nokKasartenu
SHanenny (no cnNpaBOYHUKY
EC)
BbiGpockl CHa, mr/m3 AINr, ckpy66ep BeHTypwn 10-600 —
Bbi6pockl HCI, mr/m3 AT, ckpy66ep BeHTypu 5-100 —
BbiGpockl MgClz-6H20, mr/im?® AINl, ckpy66ep BeHTypu 0,1-1500 —
Bei6pocbl MgClz2-6H20, mr/m3 LinknoH ¢ BogaHon nneHkoun LIBI-5 0,1-1500 —
CblpbeBOM MHOEKC TEXHOMOMU, T/T AT, ckpy66ep BeHTypH, LMKMOH C BOASHOM
npoaykra NSIEHKON, KpUCcTannuaaTop, rpaHynsaTop, ycra- 1,555-1,601 —
HOBKa hacOBKM M NanneTMpoBaHus

Tabnvua [1.4.1 — Bbibpochbl MapKkepHbIX 3arps3HSAOLLNX BELLECTB B aTMOCEPHLIN BO34YX NpY NPOM3BOACTBE XlopMaa MarHus

Macca BbliGpocoB Macca BbibpocoB
NcToYHMKM
HaumeHoBaHue 3arpsA3HAIOLLIErO BeLLecTBa 3arpsi3HAOLLIEro BeLecTsa
EavHnuya BbIGpocoB MeTopq
3arpsasHaoLLEero A0 O4YMUCTKKM B pacyeTe nocrne O4YnCTkKn B pacyeTte
N3MepeHnn 3arps3HAoLLIEro OYNCTKM
BellecTBa Ha 1 T npogykrta Ha 1 T npogykTta
BelllecTBa
AnanasoH CpepHee AnanasoH CpepHee
Okcupg asoTa Kr/T 0,004-0,10 0,06 Alr+ — 0,004-0,10 0,06
[nokcnp a3oTa Kr/T 0,02-0,60 0,36 AlNr* — 0,02-0,60 0,36
Okeng yrnepoga Kr/T 0,1-1,55 1,35 Alr+ — 0,1-1,55 1,35
MeTaH Kr/T 0,2-3,0 2,45 Alr+ — 0,2-3,0 2,45
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Macca BbIGpocoB Macca BbibpocoB
NcToYHMKM
HanmeHoBaHne 3arpsA3HAoLLEero sewecTsa 3arpsasH4aLLEero BeLlecTea
EavHnuya BbIOpoOCOB MeTopq
3arpsisHSOLLEro [0 OYUCTKK B pacyeTe nocrie OYMCTKM B pacyeTe
N3MepeHunn 3arps3HAOLLIErO OYUCTKU
BellecTBa Ha 1 T npoaykTa Ha 1 T npoaykTa
BelllecTBa
[unana3soH CpenHee [wnana3soH CpenHee
MarHusa guxnopug Alr*,
Kr/T 3,05-7,05 5,82 — 3,05-7,05 5,82
rekcarugpat ckpy66ep BeHTypn
LlnknoH ¢ Bo-
MarHusa guxnopug
Kr/T 1,05-3,05 2,25 Kpuctannusatop asiHowm nneH- | 0,05-0,45 0,25
rekcarmgpar .
KoWn
Ckpy66ep-
Xnopwuva Bogopoaa Kr/T 0,15-2,05 0,80 AlNr+ 0,05-0,46 0,23
BeHTypu
* AMNlT — annapat BbINapHOW C NOrPYy>XHON ropesnkown.
Tabnuua [0.4.2 — OTxoabl Npon3BoAcTBa M NOTPebneHns npu NponM3BOACTBE XMopMaa MarHus
Macca oTxopa Macca pa3meLLeHHoro
Knacc MeTton
HanmeHoBaHune Eannnua A0 O4YNCTKKU B pacyeTe NcTouHmnk 0TXOAa B pacyeTe
OonacHoCTH OYUCTKM,
oTxona n3MepeHust Ha 1 T npoaykTa o6pa3oBaHms Ha 1 T npoaykTa
ana °C yTunmsaumm
JnanasoH CpegHee JnanasoH CpegHee
Cragum kpuctan-
CMeTKMn Xnopucro- Ounctka
nusaummn n gracos-
ro MarHusi B ero 4 Kr/T 0,02-0,04 0,025 CTOYHBIX 0,02-0,04 0,025
KW MarHus xmiopwu-
Nnpou3BOACTBE BOL4
aa
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Macca oTxoga

Macca pa3meLleHHoro

Knacc MeTton
HanmeHoBaHune Eannnua A0 O4YNCTKKU B pacHeTe NcTouHmnk 0TX0Aa B pacyeTe
onacHoCTU OYMCTKM,
oTxoda n3mepeHms Ha 1 T npoaykTa obpasoBaHus Ha 1 T npoaykTa
ana °C yTunmsaumm
[vanasoH CpepHee [vanasoH CpegHee
OTxoabl 3a4NCTKN
obopyaoBaHus HewnTtpanu-
ynapku pacTtsopa Ctagus Bbinapu- 3auma u
MarHus Xnopucro- 4 Kr/T 0,20-0,80 0,47 BaHUSA pactBopa o4yncTKa 0,20-0,80 0,47
ro npu NpousBoa- onwoduta B AlNlr *|  CTOYHBIX
CTBE MarHusi xno- BOA
puUCTOro
. WNcnonb3o-
ConeBown pacTteop
Crtagum Bbinapu- | BaHue B Ka-
npv NPoMbIBKE
BaHWS, KpUCTann- | YecTse aH-
obopyaoBaHus 4 Kr/T 6,0-8,5 7,0 6,0-8,5 7,0
3aummn, rpaHynupo- | Turononea-
npoun3eBoacTBa
BaHUS HOro cocrta-
xriopvaa MarHusi
Ba

* AMlM — annaparT BbINapHOM C NOrPY>KHOW ropesikon.
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Tabnvua [1.4.3 — C6pochl 3arpsA3HsOLLMX BELLECTB B BOAHbIN 0OBbEKT OT NPON3BOACTBA XIopuga MarHums

Macca cbpocoB NCTOYRHMK MeTop Macca cbpocos
HanmeHoBaHune HanpasneHwne
3arps3HAIOLLIEro BellecTsa c6poca OUVCTKV MAK | 3arpsi3HsioLero BewecTsa
3arpsA3HAOLLErO EavHunua cbpoca
[0 O4YNCTKN B pacyeTe 3arpsiaHsito- noBTOpHOro | MOCIE OYUCTKM B pacyeTe
BelLlecTBa, n3mepeHus (B BOAHBIN OOBEKT,
Ha 1 T npoaykTa wero MCnonb3oBa- Ha 1 T npoaykTa
nokasartens LICB*)
OnanasoH CpepHee BelllecTBa HUA JnanasoH CpegHee
[obblya
Ckpy66ep
Xnopma-aHMoH Kr/T 0,1-20,0 0,6 LICB, BOC** paccona 0-20,0 0,5
BeHTypn
NacCl
[obblya
. Ckpy0bep
Cyxown octaTtok Kr/T 1,0-50,0 1,32 LICB, BOC** paccona 0-50,0 1,3
BeHTypn
NaCl
[obblya
BaBelueHHble Be- Ckpy0bep
Kr/T 0,01-0,10 0,03 LICB, BOC** paccona | 0,005-0,05 0,01
ecrtsa BeHTypu
NacCl
[obblua
Ckpy0bep
XIK Kr/T 0,03-0,20 0,07 LICB, BOC** paccona 0-0,10 0,03
BeHTypu
NacCl
[obblua
Ckpy66ep
CynbaTt-aHMOH Kr/T 0-0,30 0,03 LICB, BOC** paccona 0-0,30 0,03
BeHTypu NaCl
a

* LICB — ueHTpanusoBaHHasi cuctemMa OTBeLEHMS.
** BOC — Buonorm4yeckne O4YUCTHbIE COOPYXKEHMS.
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MpunoxeHune E

(ob6s13aTenbHoOe)

AHeproachppekTMBHOCTb

E.1 KpaTkasa xapakTepucTUKa OTpPaciiu C TOYKN 3pEeHUsi pecypco- U

3HepronoTpeodneHusn

E.1.1 lNpon3BoaCcTBO OKCMAA MarHua sIBASETCH SHEProemMkuMm Mpou3BOACTBOM C MO-
TpebneHmem aHeprum oo 60 % — 65 % oT 0OLwmMX pacxogoB Ha NPOM3BOACTBO.

[ns npousBoacTBa okcvaa MarHUs «Cyxmm Cnocobom» MCNosb3yTCs ocafoudHble
KapboHaTHble ropHble nopoabl (MarHesuT), cocTosiwmne 13 kapboHaTa MarHUa C NPUMECHIO
kapboHaTta kanbuus, AuoKcuaa KpeMHUS U apyrnx HEOpraHNYeCcKnx CoOeaNHEHUN.

Cblpbe noctynaeT Ha cknag BO opakLMOHMPOBAHHOM UMW HedpaKLNOHMPOBAHHOM
Buae. B neyax ncnonb3yoT razoobpasHoe n/unum xmngkoe Tonmmeo.

CpegHuin yaenbHbIN pacxod aHeprum «cyxmm» crnocobom B Poccuiickon depepaumm
cocTaBnseT B npegenax 6—12 Nx/T.

CpefHui yoenbHbIN pacxon 9NeKTpoaHeprnn Ans npons3BoacTBa KayCTUYeCcKon mar-
He3un (CCM) mn cneveHHon marHe3um (DBM) «cyxum» cnocobom cocTaBnisieT OKoSo 75—
200 kBT-u/T.

CpeoHuin yaernbHbIN pacxon 9MNeKTPoSHeprun Ans npous3BoACTBa NiaBreHONn marHe-
3un (Nepuknasa) «Cyxum» Crnocobom B 3NeKTpPOoLYyroBbiX neyax coctaenset okono 3500-
4500 kBT-4/T, npn 3TOM pacxod 3NeKTPO3IHEpPrnn Ans npou3BOACTBa OYEHb YMCTOro nepwu-
Knasa MOXeT NpeBbILaTh Yka3aHHble 3Ha4YeHns B Ba pa3a u 6onee.

[na npousBoAcCTBa OKCMAA MarHMs «MOKPbIM» CMOCOBOM MCMONb3yeTcs pacTBop
(paccon) npupoaHoOro MMHeparna xnopuaa MarHus rekcarmgpaTta — ouwoduTa, cogepxatle-
ro xnopug marHua B npegenax 29,0 % — 34,5 % v npumecun ranoreHMgoB HaTpus, Kanbuma
N cynbara mMarHus.

Cbipbe nocTynaeT Ha NpoM3BOACTBO HENOCPEACTBEHHO C pyAHMKa no Tpybonposoay B
BMAE MCXOOHOro pacteopa buwoduta. B nedax ncnone3yot razoobpasHoe ToNInBo — npu-
pPOAHbIN ras.

CpefHui yaernbHbI pacxod TennoBOW 3HEPrnn NMpu NPOU3BOACTBE OKCMAA MarHus

«MOKpbIM» criocobom B Poccuiickon degepaumm coctasnseT B npegenax 20,8—-23,1 I'Ix/T.
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CpegHuin yaenbHbIN pacxon 3MeKTPO3IHEPTMM «MOKPbIM» CnocoboM NpPon3BOACTBA OK-
cvpa marHua B Poccuiickon ®epepauumn coctaBnset okorio 700-900 kBT-u/T (B ycrnosusx
NPUMEHEHNA MHOroNoA0BOW Neyn).

E.1.2 Mpon3BoACTBO rMApoKCcMaa MarHus «MOKpbIM Crocobom» ABNsSeTCs maTepua-
NOEMKMM Mpon3BOACTBOM BCNeACTBUE UCMONb30BAHNA OTHOCUTENbHO AOPOroCTOAWEero uc-
XOOHOrOo Cblpbsi — pacTBoOpa rmapokcnaa Hatpus (LWenoyum, egkoro HaTpa).

[na npousBoAacTBa rMapokcuaa MarHusi «MOKPbIM» CMOCOB6OM MCMOnb3yT pacTBOp
(paccon) npupoaHOro MMHeparna xfopuaa MarHua rekcarmgpaTta — ouwoduTa, cogepxalle-
ro xnopug maruma B npegenax 29,0 % — 34,5 % n npumecu ranoreHNgoB HaTpus, Kanbuma
N cynbaTa MarHug, a Takke BOAHbIA pacTBOp rmapokcuaa Hatpusa (Lwenoym).

McxogHoe cbipbe NoCcTynaeT B NPOU3BOACTBO NO TpybonpoBoay HENOCPEACTBEHHO C
pyaHuka (MectopoxaeHus buwoduTa) B BUAE MCXOOQHOro pacTteopa buwoduta n ot npoms-
BOACTBA €4KOro HaTpa B BMAe BOAHOrO pactBopa rMapokcuaa HaTtpusi C MaccoBOW Aonewn
NaOH po 46,5 %.

Ona cywku ueneeBoro npoaykra MCMNonb3ylT razoobpasHoe TONMBO — MPUPOAHLIN
ras, KOTOpbIA CKUralT B CrneyunarbHbIX ropernkax ¢ nocrneayrowumM onocpeaoBaHHbIM Harpe-
BOM BO37yXxa 00pasyoLwmMMncs bIMOBbIMU razamu.

CpegHunin yoenbHbI pacxod dHeprun «MoKpbiM» cnocobom npomssBoacTea B Poccun-
ckon ®epnepauun 3a 2015 rog coctasnseT B npegenax 10,0-16,0 IOx/T.

CpefHui yoenbHbI pacxof 3neKTPO3Heprum «MOKpbIM» criocobom B Poccuiickon
depepaumm 3a 2015 roa coctasndeT okono 1000-1500 kBT-u/T.

E.1.3 NpousBoacTBo xnopuaga MarHUa SBNSETCs OTHOCUTENbHO SHEProeMKUM npouns-
BOACTBOM C AONEN pacxogoB Ha TenmnoByk aHepruio B npegenax 40 % — 60 % ot obwmx
pacxo4oB Ha NPOU3BOACTBO.

CpefHui yaenbHbI pacxon TEMNIOBOW 3HEPrMM Npu UCMOfb30BaHWM annapaTtoB Bbl-
napHbIX C NOrpy>xHou ropernkon B Poccuinckon depepaunn 3a 2015 rog coctaBnseT B npe-
penax 0,22-0,60 [[Ox/T.

CpegHuin yaenbHbI pacxod 3NeKTpo3Heprun npu nNpousBoACTBE Xfiopuaa MarHus B
Poccuinckon ®egepaunm 3a 2015 rog coctaensiet okosnio 40-100 kBT1-u/T.

E.1.4 BHegpeHue aHeprocbeperarowmnx TEXHOMNOMMN, CHWXeHne obuero pacxopa
3Heprum (Tenna, xonoga, 060pOTHOM BOAbI, ANEKTPOIHEPTMM) HA €AMHULY NPOAYKLUMMK, paumn-
OHarnbHas opraHusaums pacxoga TOMMMBa U Cbipbs, ABMSIOTCA akTyanbHbIMU 3a4avyamMu OaH-

HOW OTpacnu NPOMbILWNEHHOCTH (cM. 2.1 n 3.1).
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E.2 OCHOBHbIe TeXHONOrM4Yeckue npouecchbl, CBAA3aHHbIe C

ncnonb3oBaHNeM SHepruumn

TexHonorn4yeckue nNpoLecchl, CBA3aHHbIE C NPUEMOM, XpaHEHNEM, NOArOTOBKOW U U3-
MenbYeHMEM UCXOLHOrO Cbipbsa (MarHeauTa) npuBedeHsl B 2.1.1.1.
OCHOBHble XapaKTepUCTUKN MCMOJSIb3yeMOro TOMMMBa, TEeXHONOrm4yeckue npoueccsbl

NOArOTOBKU U CXXUraHUsa ToNnuBea npueedeHsl B 2.1.1.2,2.1.2.2,2.2.1.2n 2.3.1.2.
E.3 YpoBHU noTpebrnieHns TonnmBa U CbipbeBbIX MaTepuarnos

E.3.1 YOoenbHbIN pacxos CbipbeBbIX MaTepuanoB Ha Npou3BoACTBO 1 T okcuaa marHus
«Cyxum» cnocobom npuseaeH B 3.1.1 1 npunoxeHun b.

YpaenbHbIn pacxoq TONNnBa Ha NPOM3BOACTBO 1 T OKCMAA MarHusi «CyxXum» cnocobom
npmeBeneH B 3.1.2 n npunoxeHun b.

YaenbHbIn pacxon SHEPrnn Ha NpPou3BoACTBO 1 T OKCMAa MarHusa «CyxXmm» Cnocobom
npusegeH B 3.1.3 v npunoxexHun b.

E.3.2 YgenbHbI pacxon CbipbeBbIX MaTepuaros Ha Npon3BoACcTBO 1 T okcuaa MarHus
«MOKpPbIM» cnocobom npueeaeH B 3.2.1 v npunoxexun b.

YaenbHbIn pacxon Tonnmea Ha Npou3BoACTBO 1 T okcvaa MarHus «MOKPbIM» CrOCo-
6om npuBeneH B 3.2.2 1 npunoxexHun b.

YpenbHbI pacxoq 3HepruM Ha npous3BoacTBO 1 T okcuaa MarHUs «MOKPbIM» CrOCOo-
6om npuBefeH B 3.2.3 v npunoxexHun b.

E.3.3 YoenbHbIn pacxoq Cblipbe€BbIX MaTepuarioB Ha Npou3BOoACTBO 1 T rugpokcmaa
mMarHma npmeeneH B 3.3.1 v npunoxenun b.

YpenbHbIn pacxoq Tonnvea Ha Npou3BoACTBO 1 T ruapokcuaa MarHua — rnpuBeeH B
3.3.2 n npunoxeHun b.

YaenbHbI pacxon SHeprum Ha npomsBoACTBO 1 T rmgpokcuaa marHus npuvBefeH B
3.3.3 n npunoxeHuun b.

E.3.4 YgenbHbIn pacxoq CblpbeBbIX MaTepuanos Ha npou3sBoacTBo 1 T xnopuga mar-
HUA npuseeH B 3.4.1 n npunoxeHun b.

YaenbHbIn pacxod Tonfnea Ha Npon3BoacTBO 1 T xnopuaa marHma npmeeneH B 3.4.2
M npunoxexmn b.

YaenbHbIn pacxon 3Heprum Ha npomsBoAcTBo 1 T xnopuaa MmarHus npveegeH B 3.4.3

npunoxexHun b.
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E.4 Hauny4ywmne foCTynHbIe TEXHONOMNMU, HarnpaBJieHHbIe Ha
noBblilWeHue 3HeproapPeKTUBHOCTU, ONTUMU3ALIMIO U COKpaLLeHne

pecypconoTpe6rneHns B npoM3BoacTBe

Homep HAOT HanmeHoBaHne HOT Paspen/nyHkT
cnpaBO4YHUKa
HOT 2 HOT ana MuHMMM3auumn pacxoga marHesuTta unu buwodum- 5.1.2
Ta
HAOT 3 HOT ana cHuxeHna pacxoga TennoBOW 3Hepruu B 3aBUCK- 5.1.3
MOCTM OT TEXHONOrMYECKOro npoLecca u Buga npoayKumm
HOT 4 HOT ons cHuxeHua v npegoTBpalleHnsa npou3BoACTBEH- 514
HbIX NOTEPb
HOT 15 HOT ¢ ucnonb3oBaHneM rugpokcuaa Kanbuusi B KayecTBe 5.1.15
LLIeSTOYHOro areHTa (BMeCTo rmapokcuaa HaTpus)

E.5 9koHOMMYecKUue acnekTbl peanusaumn HOT, HanpaBneHHbIe Ha
noBbllWeHue 3HeproapPeKTUBHOCTU, ONTUMU3ALIMIO U COKpaLLeHMe

pecypconoTpebrneHus

Mpn BLIOOPE TONMMBA ANSA NPOM3BOACTBA OKCMAA MarHusi, rmapokcnaga MarHust U Xrno-
puaa marHus cnegyeT yuuTbiBaThb CrieayrolmMe nokasatenu:

- CTOMMOCTb CamMOro Tonsmea, Kotopad MoxeT cocTtaBnatb 30 % — 70 % cTtoumocTn
npoaykuuu;

- COOTHOLLEHNE MEHSIIOLLENCS LIEHbI NPUPOLHOrO rasa m XXMaKoro Tonnunea;

- CTOMMOCTb MHBECTMLMIA B 060pyaoBaHue A5si UCNOMNb30BaHNA KOHKPETHOroO TOonnvBa
(XpaHeHue, TpaHcnopTMpoBaHWeE, Cyllka, uamenbyeHue, obecnevyeHne mep 6Ge30nacHoOCTK)
(cm. pasgen 6).

Hanbonee aktyaneH n akoHoMuyeckn obocHoBaH BbIGOp TOnnMBa Ans NPOM3BOACTBA
oKcuaa MarHusi «cyxum» cnocobom. [Ona apyrMx npomsBoACTB Hambonee adhdeKkTUBHbLIM,
9KOHOMMYECKM N TEXHUYECKM OOCTYMHbIM M 0OOCHOBaHHbLIM BUOOM TOMNMMBa ABNAETCS Npu-
POAHbIN ras.

[ns npon3BoAcTBa okcmMaa MarHMs «MOKPbIM» cnocobom 1 Npon3BoACTBa rmapokcuaa
MarHusi «MOKpbIM» CNOCOBOM NpeacTaBnaeT MHTEPEC U SKOHOMUYECKM NEPCNEKTUBHO BHES-
peHne HAT c ucnonb3oBaHMEM CYCNEH3UM W3BECTKOBOrO MoJsioka (rmapokcmaa KanbLms)
BMECTO rmapokcuaa Hatpus (wenoym). 3ta TEXHONOrs no3sBonseT 0 QHOBPEMEHHO NosyvyaTtb
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[Ba LeneBblX NUKBUAHbIX NPOAYKTa, CyMMapHO COKpallasi 3Hepro- u pecypconoTpebneHve
ABYX NPOW3BOACTB:
- OKCWUZ, MarHusi 1 Xnopwa Kanbums;

- TMAPOKCUA MarHns U Xnopua KkanbLuusi.
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MpunoxeHune X

(obsizaTenbHoe)

OCHOBHbIe U AONONHUTENbHbIE BUAbI OEeATENIbHOCTU C y4eTOM
obnacrteu npumeHeHnsa HOT, a Takke AeNCTBYHOLWUX B
Poccunckon ®epepaunmn kogos OKB3[ n Bnaam

neatenbHocTu OKIA

Kogbl OKB3/[, cooTeeTcTBYtoWwmMe obnactn npumeHerna ATC HOT MAT,

Koa no OKB3/[ HanmeHoBaHue Bnaa gessitenbHoctn no OKB3/1

24.13 [pon3BoaCTBO MNPOYMX OCHOBHbLIX HEOPraHNUYECKUX Xn-

MNUYECKNX BELLECTB

Kogbl OKT1[, cooTBeTcTBYIOWME 06nactu npumeHenns UTC HOT MATI,

Koa no OKIMA HanmeHoBaHue npogykumm no OKI4

08.91.19.190 Cblpbe MUHepanbHoe AN XMMUYECKMX MPOM3BOACTB U
NpOAYKTbl rOpHO4OObIBAOLLMX NPON3BOACTB NpoYne, He

BKITIOYEHHbIE B ApYyrue rpynnmpoBKn

08.99.29.140 Kap6oHaT marHusa (MarHesuT) NpupoaHbIA, MarHesus 1

npo4yne okcnabl MarHn4

20.13.25.114 'mppokenag n nepokecng MarHns

20.13.25.119 Okcnapbl, rmapokeuabl U nepokcuabl npoyne
20.13.31.000 [FfanoreHnabl meTannos

20.13.52.110 CoeavHeHNa HeopraHM4yeckne, He BKIOYEHHblE B OpY-

rMe rpynnupoBKu

23.99.19.190 Mpoaykumsa MMHepanbHaa HeMeTannmyeckas npoyas,

He BKITHO4YEeHHaA B Apyrue rpynnmpoBKn
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BUSI.

15. PacnopsikeHne [Mpasutensctea Poccuiickon depepaumm ot 08 mona 2015r.
Ne 1316-p «[lepeyeHb 3arpAsHAOLMX BELWECTB, B OTHOLUEHUN KOTOPbIX NPUMEHSAIOTCS Mepbl
rocyaapCTBEHHOro perynupoBaHus Poccunckon depepaumm B obnactu oxpaHbl OKpyato-
Len cpeapi».

16. ®epepanbHbin 3akoH OT 10 aHBapsa 2002 r. Ne 7-03 «O6 oxpaHe OKpyxatoLien
cpeabl» (peq. ot 3 nona 2016 r.).

17. Directive 2010/75/EU of the European Parliament and the Council of 24 November
2010 on industrial emissions (integrated pollution prevention and control).

18. ®depepanbHbIn 3akoH OT 21 nona 2014 r. Ne 219-d3 «O BHECEHUN U3MEHEHUI B
depepanbHbin 3akoH «O6 oxpaHe OKpyxatowen cpeabl» U OTAenNbHble 3akoHoAATeNbHbIE
akTbl Poccuiickon ®epepaumm» (peq. ot 28 aekabpsa 2014 r.).

19. MNMpuka3 MuHucTepcTBa NPOMBbILLNEHHOCTM U ToproBnu Poccuinckon ®egepaumm ot
31 mapTta 2015r. Ne 665 «MeTtoanyeckne pekomeHgaumm no onpeperieHnto TEXHONOrMm B
KayecTBe Hauny4ylen JOCTYNHON TEXHOOMMN».

20. PegepanbHbi 3akoH OT 24 utoHs 1998 roga Ne 89-d3 «O6 oTxogax npownsBoa-
cTBa 1 notpebneHus» (pea. ot 3 uons 2016 r.).

21. ®epgepanbHbln 3akoH OT 4 masa 1999 roga Ne 96-d3 «O6 oxpaHe aTmoctepHoro
Bosayxa» (pea. ot 13 nona 2015 r.).

22. ®epepanbHbll 3aKOH OT 7 aekabps 2011 r. Ne 416-d3 «O BogocHabXeHun n Bo-
aooTtBeneHun» (ped. oT 29 aekabpsa 2015 r.).

23. lNocTaHoBneHne [naBHOro rocygapCTBEHHOrO caHuTapHoro Bpada Poccuinckon
®epepaumm ot 30 anpenga 2003 r. Ne 76 «O BBegeHUn B JENCTBUE TMIMEHUYECKUX HOPMATH-
BoB H 2.2.5.1313—03» (C U3MEHEHUAMN N JONOSTHEHNAMM).

24. lNoctaHoBneHne [naBHOro rocygapCTBEHHOrO caHuTapHoro Bpada Poccuinckon
depepaumm ot 30 masa 2003 r. Ne 114 «O BBeAeHUM B AENCTBNE TMTMEHNYECKMX HOPMATMBOB
H 2.1.6.1338—03 lMpepenbHo-gonyctumMble KoHueHTpauun (MOK) 3arpsasHsowmx sewecTs
B aTMOCEPHOM BO3yXe HaCeNEeHHbIX MECT».

25. lNoctaHoBneHne [naBHOro rocygapCTBEHHOrO caHuUTapHoOro Bpada Poccuinckon
depnepaumm ot 19 gekabpsa 2007 r. Ne 92 «O6 ytBepxkaeHun MH 2.1 nioHa 2309 r.—07. «Opu-
eHTUPOBOYHble Be3onacHble ypoBHU Bo3aencTeus (OBYB) 3arpsasHsowmx Bewects B aTMO-

chepHOM BO3yxe HaceneHHbIX MecT».
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26. NOCT 12.1.007—76 Cucrtema ctaHgaptoB 6e3onacHocTu Tpyada. BpeaHble Bele-

ctBa. Knaccugpukauma n obwme tpeboaHusa 6e3onacHoOCTu.
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