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BBeneHue

HacTtosawmin MHPOpMaunNoOHHO-TEXHUYECKUA CNPABOYHUK MO HaUNyyYlWwUM LOCTYMHbIM
TexHonornam «Cucrembl 06paboTkm (obpalleHns) co CTOYHbLIMU BOAAMU U OTXO4ALWMMMN ra-
3aMU B XMMUYECKOW NMPOMBILLSIEHHOCTU» (Oanee — cnpaBodHuk HOT) aBnseTcs JOKYMEHTOM
no crtaHgapTmMsauuun, paspaboTaHHbIM B pes3ynbTaTe aHanu3a TEeXHUYECKUX, TexXHomorunye-
CKMX M YNpaBfiEHYECKNX PELLUEHUN, NPUMEHSAEMbIX Ha NPeanpUATUAX XUMNUYECKON MPOMBbILL-
NEHHOCTMW.

PaspaboTtka cnpaBoyHmka HOT ocyuwiecTBneHa B cooTBeTCTBUM C [MoaTanHbIM rpadm-
KoM co3gaHua B 2015-2017 rr. cnpaBOYHUKOB MO HaWIy4ylwUM OOCTYMNHbIM TEXHOMOMMAM,
yTBEPXAEHHbIM pacnopskeHneM [lpaButensctBa Poccuickon depepauum ot 31 oktabps
2014 r. Ne 2178-p (peq. ot 7 nona 2016 r.).

CtpykTypa Hactosiwero cnpaBodHuka HOT cootBetctByeT NOCT P 56828.14—2016,
dopmat onucaHus TexHonormn — FOCT P 56828.15—2016, TepMUHbI NPUBEAEHbLI B COOT-
BetctBumM ¢ FOCT P 56828.13—2016.

Kpatkoe copgepxaHue cnpaBoyHuka HOT

BBeaeHue. NMprBeaeHo kpaTKoe cogepxaHme HacToswero cnpasodHuka HOT 1 o63op
3aKoHoAaTeNbHbIX AOKYMEHTOB, MCMOMNb30BaHHbIX NpY ero paspaboTke.

Mpeaucnosue. YkasaHa uenb paspaboTkm HacTtoswero cnpasoyHnka HAT, ero cra-
TYC, 3aKOHOAATENbHbIN KOHTEKCT, ONUCaHNE KOHKPETHON NpobrieMbl MeXOTpacneBoro xapak-
Tepa, pellaemMoun HacTodwmm cnpasodHukom HAT, kpaTkoe onucaHue npoueaypbl co3gaHnA
B COOTBETCTBMM C YCTAHOBJIIEHHbLIM MOPAAKOM, a Takke NopPsLoK ero NPMMeEHeEHUs.

O6nacTtb npumeHeHusA. [puBeaeHbl obnactn npumeHenns HOT, Ha koTopble pac-
NpPOCTpaHsieTCA HacToALWMI cnpaBoYHuK HAT.

B paspgene 1 npeacrtaeneHa obwasa nHdopmaums 0 paccmaTpuBaeMon OTpacreBou
npobneme: obpaboTke (0bpalleHun), BKMOYAA OYUCTKY, BbIOPOCOB BpeHbIX (3arpA3Hsito-
LLIMX) BELLECTB B aTMOCHEPHbIN BO34yX, 06€3BpeXnBaHMM CTOUHbIX BOA NPeanpUaTUiA XMMu-
4YeCcKoM OTPacriv NMPOMBbILLUNIEHHOCTN.

B paspene 2 npefcraBneHo onvcaHMe TEXHONOMMYECKUX NPOLLECCOB, UCMOMb3yeMbIX
B HacTosilee Bpems Ans obpabotkm (obpalieHunst), BKOYas OYUCTKY, BbIOPOCOB BpeaHbIX
(3arpssHsOWMX) BeWwecTB B aTMOCHEPHbIN BO3AYX, CTOYHbLIX BOL B OCHOBHbIX NMPOW3BOA-
CTBax XMMUYECKON MPOMBbILLSIEHHOCTMW.

B paspene 3 npuBogATCca xapakTepHble BbIOpPOCHl B aTMOCHEPHbIA BO34YX U 3arpsas-
HAKOLWKWe BelleCcTBa, coaepxallmecs B CTOYHbIX BoAax ASs NpeanpuaTui XMMUYecKon npo-
MbILUSIEHHOCTW.

B paspenax 4—-7 npeacTasBrieHbl NOAX04 K MOHATUIO HAUMy4YLWMX OOCTYMNHbIX TEXHOMO-
rmn (HOT), akoHOMMYyeckne acnekTbl BHeapeHus HOT v nHpopmaumsa o nepcnekTUBHbIX TeX-
HOSOrnsIX.

3aknunTenbHble NMONOXEHUA U pekomeHpaauuu. [pueBeaeHbl cBefeHuss 06 wmc-
Nonb30BaHHbLIX MaTepuanax npu noarotoske cripasoyHmnka HAT.

Bubnuorpacdusa. B 6ubnmorpacum npusegeH nepevyeHb UCTOYHUKOB MHAOPMALMK U
HOPMAaTUBHbIX MPaBOBbIX aKTOB, UCMOMNb30BaHHbLIX NpY pa3paboTke HACTOALLEro CrpaBoOYHM-
ka HOT.

MpunoxeHuna. B npunoxeHun A npvBeaeHbl TEPMUHBI U ONPeAeneHns, B NPUIoxXxe-
HUM B — BbLIGPOCHI B aTMOCHEPHBbIV BO3AYyX 3arpA3HSOLWNX BELLECTB, OTXOAALWNX OT cTaum-

Vv



UTC 47—2017

OHapHbIX UCTOYHUKOB, B 2016 r., B npunoxeHun B — nepevenb HAT, no3sonsarowmx cokpa-
TUTb SMUCCUM B OKpYXaloLLyto cpeay.

Vi
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MpeaucnoBue

Llenn, ocHoBHble NPUHUMUMLI M NOPSAOK pa3paboTkM MHGOPMALMOHHO-TEXHUYECKNX
CMPaBOYHMKOB MO HaWMy4YLMM AOCTYMHbIM TEXHOMNOIMMSAM YCTaHOBMEHbI MOCTAHOBIEHUEM
MpaesutenbctBa Poccuinckon ®epepauum ot 23 gekabpsa 2014 r. Ne 1458. MNepeyeHb obna-
CTeN NPUMEHEHMSI HauINy4LWnx OOCTYMNHbIX TEXHOMOMMIN onpeaeneH pacnopsbkeHnem lMNpasu-
TenbcTtBa Poccurckon ®efepauunn ot 24 aekabpsa 2014 r. Ne 2674-p.

OcHoBHOM uenbio pa3paboTkm Hactosduwero cnpaeovHnka HOT aBnaetca co3gaHue
6a3oBoro MHCTpymeHta ans BHegpenua HOT B obnactn co3paHus cuctem obpaboTkm (06-
paLLEeHNs) CO CTOMHBIMW BOAAMM M OTXOASLWMMM ra3aMn B XMMUYECKOW MPOMbILLNIEHHOCTH.

1 CraTtyc nOKyMeHTa

Hactoawmn cnpasoyHuk HOT sBnseTcs 4OKyMEHTOM No cTaHgapTu3aumm u paspabo-
TaH B COOTBETCTBMM C MOSIOXKEHUSAMWN, TPEOOBAHMSMU U TEPMUHOMOIMEN, U3MOXEHHBIMU B
FOCT P 56828.13—2016, TOCT P 56828.14—2016, FOCT P 56828.15—2016.

2 Undpopmauma o paspaboTumkax

HacTtoswun cnpaBoyHuk HOT paspaboTtaH TexHmnyeckon paboyen rpynnon «Cuctemsol
obpaboTkn (0bpalieHnst) CoO CTOYHbIMW BOAAMU U OTXOAALUMMM ra3zaMmy B XMMUYECKOMW MpPO-
MbiwnieHHocTu» (TPI 47), cocTaB KOTOPOW yTBEPXAEH B COOTBETCTBUM C NPOTOKOSIOM COBe-
WaHua nog npeacenaTenbCTBOM 3amectutena MuHucTpa NpOMbILLIIEHHOCTU M TOProBMnn
Poccunckon  depepaumm  B.C.OcbmakoBa or 22 mapta 2017r. Ne 15-OB/12
«O chopMmpoBaHUKN TeXHUYECKMX paboumx rpynn 2017 r.».

Hactoswun cnpasoyHuk HOT npeacrtaBneH Ha yTtBepxaeHne bBopo Haunyywmx go-
CTYNHbIX TexHonorun (qanee — bropo HAT) (www.burondt.ru).

3 Kpatkasa xapaktepucTuka

Hactoawumn cnpasoyHuk HOT cooepXuTt onvcaHna UCMonb3yeMblX B HacTosLee Bpe-
mMsi B Poccunckon ®efepaunn yHmBepcasnbHbIX NOAX0O00B U METOA0B, NMPUMEHUMbIX Npu 00-
paboTke (obpalieHumn), BKOYas OYMCTKY, BbIOpOCOB U COPOCOB BpeAHbIX (3arpA3HSOLLINX)
BELLECTB Ha NpeanpuaTusix, OTHocALWMXCA K obnactam npumeHenna HOT, onpegeneHHbIM
pacnopsixeHnem NpasutensctBa Poccuiickon depepaunm ot 24 nekabpsa 2014 r. Ne 2674-p.
3 3TMx noaxonoB U MeTOAOB BblAeNeHbl peLlleHnsl, MPU3HaHHbIe HaUNyyYWwmnMm JOCTYMHbIMA
TEXHOMOrMSAMI AN NPUOPUTETHLIX obnacten npumeHenus HAT, Bknoyas, no BO3MOXHOCTMH,
COOTBETCTBYHKOLLME MapamMeTpbl 3KOMOrMYeCcKon pesyrbTaTUBHOCTU, PECYPCO- U 3HEeproad-
PEKTUBHOCTU, a TakKe IKOHOMUYECKME NOKa3aTenu.

4 B3aMMoCBSI3b C MeXAyHapoAHbIMU, permoHarbHbIMU aHanoramm

HacTtoswun cnpaBoyHuk HOT paspaboTaH ¢ y4eTOM MONOXEHUI €BPONENCKOro cnpa-
BOYHMKA MO HaUSyylwMM AOCTYMHbIM TexHonornsam «EBponenckas komuccus. Cucrtemol ob-
paboTkm/obpalleHnsa co CTOYHbIMX BOAAMWN U OTXOAALLMMM ra3amn B XMMUYECKOW MPOMbILLI-
NEHHOCTU», ucnonHuTenbHoro peweHna Esponenckon Komuccum 2016/902 ot 30 mas
2016 r., yctaHasnuBaiLlero BeiBogbl 0 Bbibope HOT B cooTBeTCcTBMM € Oupektnson EBpo-
nenckoro napnameHta n Coseta EC 2010/75/EC «O npomblILWfeHHbIX BbIBpocax» NpuMeHu-
TENbHO K 0OLWENPUHATLIM cucTeMam 06paboTkM CTOYHbIX BOA M OTXOASALMX ra3oB B XMMUYe-
CKOW MPOMbILINIEHHOCTU M obpalleHna ¢ HuMK, PykoBoaswero 4OKYMEHTa no TEXHOMOMUAM
perynupoBaHus BbldpocoB cepbl, NOx, NeTy4nmx opraHM4eCcKnx CoOeanHEHUNn, Nbinn n3 crauu-
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OHapPHbIX MCTOYHUKOB (KOHBEHUMA O TpaHCrpaHWYHOM 3arpsisHeHUM Bo3gyxa Ha Gonblive
paccTosiHUS).

5 Coop AaHHbIX

MHdopmaums o NpMMEHSIEMbIX Ha MPOMBILLNIEHHBIX NPEANPUATUAX TEXHOMOMMYECKNX
npoueccax, obopyaoBaHum, a Takke 06 NCTOUHMKAX 3arpA3HEHUST OKpYXKaloLen cpeapl, Tex-
HONOMMYECKMX, TEXHNYECKMUX N OPraHN3aunOHHbIX MEPOMPUATUAX, HAaNPaBNEHHbIX HA CHUXe-
HUe 3arpsaA3HeHns okpyxatoLlen cpeabl U NOBbILEHNE 3HEProaPPEKTUBHOCTU N pecypcoche-
pexeHns bbina cobpaHa B npouecce paspaboTkm cnpaBodHuka HOT B cootBeTcTBUM C [TO-
pagkom cbopa [aHHbIX, HeobXoAUMbIX ANA pa3paboTkn WHEPOPMAaLMOHHO-TEXHUYECKOro
crpaBoYHMKA NO HaAUNYYLWMM OOCTYMHLIM TEXHOMOMMAM U aHanu3a NpuopuTeTHbIX Npobnem
oTpacnu, yTBepXxaeHHbIM npukasom PocctangapTa ot 23 nona 2015 r. Ne 863.

6 B3anmocBssb ¢ agpyrumu cnpaBoyHukamu HAOT

B3anmocBasb Hactosiwero crnpasodHuka HOT ¢ gpyrumu crnipasovHukamu HAOT, pas-
paboTaHHbIMKN MK pa3pabaTbiBaeMbiMM B COOTBETCTBUMN C pacnopsbkeHmeM [NpaBuTenbcTBa
Poccuiickon ®epepaumm ot 31 oktsabpsa 2014 r. Ne 2178-p, npuBegeHa B pasgene «Obnactb
NPUMEHEHUS.

7 UHcpopmauma o6 yTBepxaAeHUU, onyornkoBaHMU U BBeAEeHUU B AeNUCTBUE

Hactoswun cnpaBoyHuk HOT yTBepxaeH npukasom PocctaHpapTta oT 15 agekabps
2017 r. Ne 2846.

HacTtoswun cnpasodHuk HOT BBegoeH B gencteue c 1 uona 2018 r., odumuymansHoO
onybnukoBaH B MHOPMALMOHHOM cucTeMe obLLEero nonb3oBaHMs — Ha oduunanbHOM camn-
Te PepeparnbHOro areHTCTBa no TEXHUYECKOMY PerynmpoBaHuio U meTporiormm B cetun UH-
TepHeT (Www.gost.ru).
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MHPOPMALUUOHHO-TEXHUYECKUN CNPABOYHMUK
NO HANMAYYWUMUM OOCTYNHBIM TEXHONOIMAM

CUCTEMbI OBPABOTKU (OBPALLEHUA) CO CTOYHBbIMUA BOOAMMU
N OTXOAALMMM TASAMU B XUMUYECKON NPOMBbILLIIEHHOCTHU

Processing system (treatment) with waste water and exhaust gases
in the chemical industry

Odata BBegeHunsa — 2018-07-01

O6Gnactb NnpuMeHeHUA

Hactoswuin cnpaBoyHuk HOT pacnpocTpaHseTcs Ha cucteMbl 06paboTku (obpalue-
HUS) CO CTOYHLIMW BOAAMU N OTXOASALLMMM rasamMmm B XMMUYECKOW NMPOMBILLSIEHHOCTU, B TOM
4yucne nNpu NPon3BoOACTBE:

- OCHOBHbIX OPraHN4eCKNX XMMUYECKNX BELLLECTB;

- NPOAYKLUMN TOHKOTO OpPraHN4Yeckoro CUHTe3a,;

- NONIMMEPOB;

- OCHOBHbIX HEOPraHNYECKNX XMMNYECKNX BELLECTB;

- HEOPraHMYeCKNX KUCNoT, MUHEpPanbHbIX YA0OpeHWI;

- TBEPAbIX U APYTNX HEOPraHNYECKUX XMMUYECKNX BELLIECTB;

- cneumanbHbIX HEOPraHMYeCKUX XMMUKATOB;

- MPOYMNX OCHOBHbIX HEOPraHNYECKUX XMMNYECKNX BELLECTB.

CnpaBoyHnk HOT paccmaTtpuBaeT cnocobbl M cuctembl obpaboTkn (obpalieHus)
CTOYHbIX BOL W YCNOBHO YMCTbIX BO, ra3006pasHbIX BblAENEHNA, OTXO4ALWMX ra3oB (B COOT-
BETCTBUM C onpeneneHnamm, npuBegeHHbIMM BO BBEAEHUN U NPUoXeHun A), obpasyoLmx-
Csl MNPy NPOU3BOACTBE PA3NIMYHON XMMUYECKOW NPOAYKLMMK, a Takke paccMaTpmBaroTCst Cro-
cobbl OpraHM3aLUMOHHO-YNPaBiEHYECKOro N TeXHONormyeckoro xapakrepa. Obnactb npume-
HeHus cnpaBoyvHuka HOT B yactn o6paboTkm (06palLeHns) CTOYHbIX BOA4 U YCIOBHO YUCTbIX
BOA NpvBedeHa Ha pucyHke 1. PUCYHOK 1 Takke oTpakaeT B3aMMOCBSI3b HACTOSLLEro crnpa-
BoyHuka HOT ¢ Apyrumu cnpaBoyHnkamm HOT.

HacTtoswui cnpaBoynnk HOT pa3spaboTaH B COOTBETCTBUM C pacrnopskeHuem [Npasu-
TenbctBa Poccuinckon depepaumm ot 31 oktabpsa 2014 r. Ne 2178-p u BknovaeT B cebs
onucaHne yHuBepcarnbHbIX NOAXOL40B 1 CNOco60B, NPUMEHNMbIX NPU NPON3BOACTBE XMMUYE-
CKOW MPOAYKUMM Ha NpeanpusaTmsx, OTHocswmxca K obnactam npumeHenna HAT, onpeae-
NeHHbIM pacnopsbkeHnem [paButensctBa Poccurickon degepaunm ot 24 gekadbpsa 2014 r.
Ne 2674-p.

HacTtoswun cnpaBoyHuk HOT oxBaTbiBaeT criegyloLime acnekTbl XO3MCTBEHHOW Oes-
TENbHOCTH:

- CUCTEMbI 3KONOMMYECKOro MEHEXKMEHTA;

- NPON3BOACTBEHHbBIN 3Konornyeckmnin KoOHTponb (M3K);

- peLleHns No CHXKEHUIO NoTpebneHns ncxogHom (NPMpPoAHON) Boab;

- CUCTEMbI YNpaBneHus CToOYHbIMN BogaMu, nx cbop n obpaboTky;

- CMCTeMbl ynpaBneHus Bbibpocamu B atmocdepy, nx cbop n obpaboTky;

- TepMuyeckmne cnocobbl 06paboTkm OTXOAAMX ra3oB.

1
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HacTtosawun cnpasovHmk HOT paspaboTaH ¢ y4eTom cneaytowmx cnpaBoyHnkos HAT:

1) NTC 2—2015 «[Mpon3BoacTBO aMMmnaka, MMHeparnbHbIX YA0OPEHUA N KUCNOT»;

2) UTC 8—2015 «OuuncTtka CTOYHbIX BOA Mpu MpouM3BOACTBE NpoayKumn (TOBapoOB),
BbINOSTHEHUN PabOT U OKa3aHMM YCNyr Ha KPYMNHbIX NPeanpUATUSX»;

3) NTC 18—2016 «[1pon3BoacTBO OCHOBHbIX OPraHNYeCKNX XMMUYECKNX BELLLECTB;

4) TC 19—2016 «[lMpomn3BoacTBO TBEPAbIX U APYrMX HEOPraHUYECKUX XUMUYECKUX
BELLECTBY;

5) UTC 22—2016 «OuncTtka BLIOPOCOB BpPeOHbIX (3arpsA3HAOLMX) BELECTB B aTMO-
chepHbIV BO34yX Npy NPOM3BOACTBE NpoAayKLumu (TOBApOB), a Takke nNpu npoBeaeHun paboT
N OKasaHuM YCnyr Ha KPYNHbIX NPeanpuaTmusx»;

6) NTC 22.1—2016 «O6wme npuHUMNbI NPOU3BOACTBEHHOIO 3KOSIOMMYECKOro KOH-
TPONsi U ero METPONIOrM4ecKoro obecneveHms».

JononHutenbHble BUAbI AEATENBbHOCTU, OCyLlecTBnsieMble npy obpaboTke (obpalue-
HWW) CO CTOYHBIMW BO4AMU N OTXOLALUMMM razaMn B XMMUYECKOW NPOMbILLNIEHHOCTH, U COOT-
BeTCTByOLWME MM cnpaBodHukn HOT, onpeneneHHble pacnopsibkeHmem [paButensctea PO
oT 31 okTabpst 2014 r. Ne 2178-p, npuBeaeHbl B Tabnumue 1.

Tab6nunua 1 — [JononHuTenbHble BUAbLI 4eATENbHOCTM Npu 06paboTke (obpaLleHnn) co CTOUYHBbIMK
BOAAMW N OTXOAALMUMM ra3aMn B XMMUYECKOW MPOMBbILLIEHHOCTU U COOTBETCTBYOLLNE UM
cnpaBoyHukn HOT

Bug peatenbHoOCTH HanmeHoBaHWe cooTBETCTBYIOLWEro cnpaBodHuka HOT

Ouuctka BbIbpocoB BpeaHbix | CnpaBoyHuk HOT UTC 22—2016 «Ounctka BbIGpocos
(3arps3HsaOLWLNX) BELLECTB B BpeOHbIX (3arpsa3HA0LWMX) BEWECTB B aTMOCKEPHbIN BO3-

aTMocdepHbI BO3ayX AyX Npu NPoM3BOACTBE NPOAYKUMN (TOBApPOB), a Takke npu
npoBegeHun paboT n okasaHUM yCryr Ha KPYMnHbIX npea-
NPUATUAX»

Ouuctka n ytunusaumsa ctod- | CnpasodHnk HOT UTC 8—2015 «O4yuncTKa CTOYHbIX BOA

HbIX BOA npwv NPou3BoACTBE NPOAYKLMK (TOBAPOB), BbIMOSIHEHUN pa-

60T 1 oKaszaHWUM yCrnyr Ha KPYnHbIX NPeaNPUATUSX>
OcyuiecTBneHue npovssoa- Cnpaoyrnk HOAT NTC 22.1—2016 «O6wwmne npuHUmMnbI
CTBEHHOIO 3KOSI0rM4YeCcKoro NPOM3BOACTBEHHOIO 3KONIOMMYECKOro KOHTPOSIS U ero MeT-
KOHTpOSS porornyeckoro obecneyeHnsa»

Mpwn pa3paboTke HacToOsALWEro crnpaBoYHMKa MCMNOMb30BaHbl MaTepunansl €BpONencKoro
cnpaBsoyHuka no HAOT BREF CWW Common waste water and waste gas
treatment/management systems in the chemical sector.
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Paspen 1. O6wan nHcpopmauma o paccmatpmBaemMon
MeXXoTpacrieBou npobneme

1.1 Xumun4yeckas npombliwneHHocTb Poccumnckoun depepaummn
(TeKywiee cocTosiHue)

1.1.1 BbIOpoChI 3arpAsHAOLWKNX BewecTB B atTMmocdepy

B Tabnuue 1.1 npeacrtaBneH obwmn o6bem BbIOPOCOB 3arpsA3HSAOLLINX BELLECTB B aT-
Mocdepy OT CTauMOHapHbIX MCTOYHMKOB B Poccunckon Pepepaumm B 2010-2016 rr.
Mo o6bemam BbLIBPOCOB B aTtmMocdepy OT CTauUMOHAPHbLIX MCTOYHUKOB NEPBOE MECTO 3aHu-
matoT obpabaTbiBatoime npomssoactea — 5777,7 Teic. T/rog (B 2016 r. — 33,3 % oT 0buwero
KonuyecTtBa BbIOPOCOB), MPMYEM OCHOBHbBIM 3arpsi3HUTENIEM BbICTynaeT MeTannypruyeckas
npombliwneHHocTb (B 2016 r. 66,2 % BbIGpocoB obGpabaTbiBalOLLMX NPOM3BOACTB NPUXOLM-
NOCb Ha MeTannyprumyeckoe MNpovM3BOACTBO, @ Ha XUMMYEckoe Mpou3BoacTBo — 6,5 %).
B aTMocepHbI BO3QyX NpeanpusaTUsSMU XMMUYECKOW NPOMbILAeHHOCTM B 2016 r. Obino
BbIOpOLEHO 375,7 TbIC. T 3arpsaA3HAIOLWMX BELWECTB. JTO cocTaBumno 2,17 % oT obuiero konu-
YecTBa 3arpA3HALLMX BELWECTB, BblIOPOLEHHbIX B aTMOC(EpPHbIN BO3AyX OT CTaLMOHaPHbIX
NCTOYHMKOB (CM. pucyHok 1.1). 3a nepuog 2010-2016 rr. B cpegHeM Ansi oTpacnn xmmuye-
CKOW NPOMBbILLMIEHHOCTN Habntogancsa pocT Bbibpoca 3arpAsHALLMX BEWECTB B aTMocdepy
Ha 12 %, 4TO CBSI3aHO C yBenuyeHnem obbemMoB npousBoacTea. [pyron KpynHbii 610K uc-
TOYHWMKOB 3arpA3HEHMs aTMOCepHOro Bo3ayxa obpasytoT npegnpuatTns no gobblye nones-
HbIX nckonaembix — 4911,9 Teic. T B 2016 r. (28,3 %). 3Ha4nTenbHble 06BbEMBbI BEIOPOCOB B
aTMocepy xapakTepHbl Ana NpeanpuaTUn TONSIMBHO-3HEPreTUYECKOro KoMnsiekca, CBA3aH-
HbIX C MPOM3BOACTBOM, Nepefaden N pacnpegerneHmeM dMeKTPO3SHEPrMK, a TakKe C TpaHc-
noptuposaHuweMm no TpybonpoBodamMm rasa W NPoOAYKTOB ero  nepepaboTkm —
3645,9 Tbic. T/rog (21,01 %).



Boifpockl 3arpAsSHAKWMY BEWECTE B atmocdepy
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MPEAOCTAENEHHE MPOMHY
KOMMYHANBHED, COUMANBHB H
MEPCOHAMBHEDE YCAYT
% MPCAYKHE BHAH IKOHOMHSECKOH
I [LERTENBHOCTH
%
3APABOOKPAHEHHME W NPEAOCTABNEHHE _—CENbCHOE HO3RACTED, OXOTA W NECHOE

COUHANBHEI YOAYT - O3R
L= 1%

TPAHCNOPTHCERSE
11%

HCHRONAEMBDE

BriGpochk! 3arpA3HA LMK BE e CTE BaTmochepy

OT CTAMOHAPHBIX MCTOUHKKOE 06p6aThi B0 MMM NPOUIBONCTEAMM

NPOMEE0FCTE0 MMIES B MFOEYHTOE, BKNHAR

HATHTEM, M TARAKA
)
| _ OEPAEOTHA GPEIECMHLI W MPOVMEE0BCTE0
f WE GEFEEA
MPCHME MPOMSEOQCTEA | - %
T { -
| T UENMIONROSHOSYMAKKOE NPOVMEIOATAD;
f T VIOATENLCRAR M MOMMIPASHHECKAR

1% %
) i __ MPOIESOACTE0 EOKCA W HESTENPOYKTOS

-~ XMMMHHECKOENPOWIBOOCTED

" MPOKSBORCTA0 POMMK HEMETARNHHECKHX
MIMHEPLMIEHEK MPCEY TOR
&%

PucyHok 1.1 — Bbibpochl 3arpsisHsioLmx BeLwecTB B aTmocdepy B 2016 .
(no paHHbIM PoccTtaTa «CBeaeHus 06 oxpaHe atmocdepHoro Bosayxa 3a 2016 r.»)
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Ta6nuua 1.1 — BbiGpockl B aTMOCepyY 3arps3HAIOLLIMX BELLECTB, OTXOASLUNX OT CTaLMOHAPHbIX
WMCTOYHUKOB, MO BUAAM 9KOHOMUYECKOW AeATEeNbHOCTU, ThiC. T

2010

2011

2012

2013

2014

2015

2016

Bcero

19 115,6

19 162,3

19 630,3

18 446,5

17 451,9

17 295,7

17 349,3

O6pabaTtbiBatowme
npounsBoacTBa

6431,0

6523,1

6406,5

6218,8

5932,4

5968,6

ST771,7

N3 HUX:

- MeTannyprmuyeckoe
NpPoOM3BOACTBO U Npo-
N3BOACTBO rOTOBbIX
MeTannuyecknx nage-
nmn

4289,2

4365,4

4262,2

4114,6

3954,0

3994,3

3824,1

- MPOM3BOACTBO KOKCa
N HePTENPOAYKTOB

733,3

742,0

753,1

736,5

628,3

609,2

601,2

- XUMn4yeckKoe npoums-
BOACTBO

334,6

338,2

338,7

335,3

361,6

368,9

375,7

- NPOU3BO/CTBO MNPO-
YMX HEMETAaNNMNYECKNX
MUHepanbHbIX MPOAYK-
TOB

418,6

436,7

435,0

425,0

390,0

402,6

354,7

- NPON3BOACTBO NuLLEe-
BbIX MPOAYKTOB, BKIIO-
yasi HanuTKkK, K Tabaka

138,2

147,1

140,1

140,7

142,8

146,0

156,1

- LLenstonosHo-
GymaxkHoe Npon3Boa-
CTBO; u3gatenbckas un
nonurpacuyeckas ge-
ATENbHOCTb

145,1

129,7

128,5

129,6

118,9

1143

120,1

- obpaboTka gpeBecu-
Hbl 1 NPOU3BOACTBO
n3genum n3 gepesa

84,2

82,9

86,9

86,3

89,7

90,1

90,8

- NPOM3BOACTBO
TPaHCMOPTHbIX
cpeacTs n obopynosa-
HUS

93,1

86,0

89,9

85,8

78,8

74,6

75,9

MpownssoacTBo 1 pac-
npegeneHne anekTpo-
3Hepruu, rasa v BOAb!

4327,2

4071,2

4164,4

3868,7

3761,5

3671,5

3645,9

[oObl4ya nonesHbIX nc-
Konaembix

5200,3

5616,0

6128,4

5265,9

4943,8

47547

4911,9

TpaHcnopT n cBA3b

2426,4

2248,0

2107,3

2219,9

1931,3

1885,4

1846,9

Cenbckoe X0341ncTBO

136,6

1411

162,5

164,7

185,3

197,3

128,2
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BbIbpochl 3arpasHALWMX BelwecTB B aTMOcepy CTaunmoHapHbIMU UCTOYHUKaAMKU 3a-
rPA3HEHUS, UX OYMCTKa 1 yTunusaums B 2016 r. npuBedeHsbl B NpunoxeHun b.

Ha npeanpuatnax xummyeckorM  npombliwneHHocTn B 2016 r.  obpasoBanocbh
2109,3 TbiC. T TBEPABIX 3aArpsA3HAKOLLMX BELLECTB, YTO cocTtaBndeT 9,9 % ot obuiero konuye-
CTBa TBEPAbIX 3arpA3HSOWMX BELECTB, OTXOASWMX OT obpabaTbiBalowmx MPOM3BOACTB.
98,3 % TBepAbiX 3arpA3HAIOLLNX BELECTB YIIOBEHO B CUCTEMAX OYUCTKU, BbIBPOCHI TBEPAbIX
3arpsAsHALWLMX BelwecTB B atMocdepy OT npeanpuaTmini XMMMYeCcKon NpOMBbILLIEHHOCTU CO-
ctaBunun 36,9 Thic. T (7,5 % OT BbIOPOCOB TBEPAbIX 3arpsi3HSAOLLMX BELLECTB B aTMocdepy
BO3ayx obpabaTbiBatowmmm npoussoacteamum n 2,1 % ot obuwmnx BeiI6pocoB TBEpPAbIX 3arpsis-
HAOLWMX BelwecTB B atmocdepy). O6bembl BbIOpOCOB TBEPAbIX 3arpsA3HAOLLMX BELLECTB B
aTMocdepy npeanpuUATUSIMN XMMUYECKOW NPOMBbILLNIEHHOCTM CONOCTaBUMbI C 06beMamMu Bbl-
OpocoB TBEPAbIX 3arpA3HAIOLLMX BELLECTB OT CEMbCKOro XO35IMCTBA, OXOThl U JIECHOIO X03511-
ctBa (35,4 Teic. T B 2016 r.) nnu ot TpaHcnopTta u cBa3un (34,4 Toic. T B 2016 T.).

KonunyectBo 06pasoBaBLUMXCA ra3000pasHbIX U XUOKUX 3arpA3HAOWMX BellecTs B
2016 r. ot obpabaTbiBatoLmMX Npom3BoacTB coctasmno nopsaaka 10 000 Teic. T. NMpeobnapa-
owmnn o6bemMm BbIBPOCOB ra3oobpasHbiX U XUOKMX 3arpsasHALWMX BewecTB B aTMmocdepy
cpean obpabaTtbiBaloLmMX NPOU3BOACTB MPULLENICA Ha MeTannyprumieckoe npousBOACTBO U
NPOM3BOACTBO rOTOBbIX MeTannuyecknx mnsgenun (68,5 % ot BbibpocoB obpabaTtbiBatoLLmx
npon3BoAcTB). [lpeanpuaTnaMn XuUMMYECKon npomMbiwnieHHocT B 2016 r. BbIGpoOLLEHO
338,9 TbIC. T ra3006pa3HbIX M XUOKUX 3arpssHaoWmnX BewectB (6,4 % — oT BbibpocoB 06-
pabaTbiBalOWmMX BELWECTB, 2,2 % — OT 06wWmx BIBPOCOB ra3o0bpasHbIX N XXUAKUX 3arpA3Hs-
OLNX BELLECTB B aTMocdepy).

[dunokcupga cepbl NpeanpuATUAMU  XMMUYECKOW MPOMBILLIIEHHOCTM BbIOpPOLWIEHO B
2016 r. 33,1 TbIC. T, YTO cocTaBnseT 1,4 % BbIOpOCOB AMokcuaa cepbl obpabaTbiBaroLLMMM
nponssoacTeamm n 0,8 % OT BCcex BbIOPOCOB ANOKCUAA Cepbl.

Bbibpocbl okcmaa yrnepoga B 2016 r. npeanpuaTmamMm XMMmM4eCckom nNpoMbILLSIEHHOCTHU
coctaBunn 162,1 Teic. T (3,3 % OT BCex BbIGPOCOB OKCcuaa yrnepoaa).

Mpeobnagatowee KONMYECTBO BbIOBPOCOB OKCMAOB a3oTa (B nepecyete Ha NO2) B aT-
Mocdepy CTaumoHapHbIMU MCTOYHUKaMK B 2016 r. npMxoguTca Ha NPOM3BOACTBO U pacrpe-
AenexHune aHepruu, rasa n sogbl (933,026 Thic. T, 51 % OT BCex BbIGPOCOB OKCMOOB a3oTa B
2016 r.). Bbibpocbl okcMaoB asoTa nNpegnpusaTUsSIMMU XMMUYECKOW NPOMBILLSIEHHOCTU CoCTa-
Bunu 51,1 Teic. T (2,8 % OT BCex BbIbBpocoB okcnaos a3oTa B 2016 r.). o konnyecTBy ynas-
NMBaeMbIX OKCMAOB a30Ta XMMWYecKoe MPOM3BOACTBO 3HAYUTENbHO NPEBOCXOAUT Apyrve
NPOM3BOACTBA, MPOLEHT yraBfMBaeMbIX OKCUMOOB a3oTa Ha MpeanpuaTuax no metannypru-
YeCcKoMy NPOn3BOACTBY U MPOU3BOACTBY roTOBbLIX U3genun coctasun 0,5, npu nponssoacTee
N pacrnpegerneHun anekTpoaHepruu, rasa un sogsl — 0,2, Npy Npon3BOACTBE APEBECUHbI U
npounssoacTee nsgenui ns gepesa — 0,4.

Bbibpochkl yrnesogoponos (6e3 yyeta JIOC) B atMocepy CTaLMOHAPHBIMU UCTOYHU-
Kamun 3arpssHeHusa B 2016 r. coctasunm 3406,1 TbiC. T, NpY 3TOM OCHOBHOE KONMYECTBO Bbl-
BpocoB npuxoauTcs Ha JoObIYvy NOMNe3HbIX nckonaemblx (1477 TbIC. T) U TPAHCNOPT U CBA3b
(1192 TbIC. T). [MpegnpuaTUAMM  XMMUYECKOW  MPOMBbILINIEHHOCTU  6bINO  BbIGPOLLEHO
10,9 TbIC. T (0,3 % OT 0buero konnyecTsa BblI6pocoB yrnesogopoaos (6e3 yyeta J10C)).

Cpeon obpabaTbiBaloLmnx NPOM3BOACTB OCHOBHOM 06bem BbibpocoB JIOC B 2016 T.
NPUXOANTCS Ha NPOM3BOACTBO KOKCa U HedTenpodyKToB (252 ThIC. T), NpeanpuUsaTUsSIMU Xu-
MMWUYECKON NPOMBbILLNIEHHOCTU 6bino BbibpoweHo 31 Teic. T JIOC, yto coctaBnseT 14,6 % ot
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BblbpocoB JIOC oT obpabatbiBatowmx npousBoactB u 4,7 % oOT Bcex BbibpocoB
B 2016 r. (CM. pyCyHOK 1.2).

BriGpocki TBepAbIx 3B Buibpockl rasoobpa3Hbix v HuaKKX 3B
KHMHUECHDE
 NpOHFB0OCTED Xumuuecroe
| 21% ____ NpoM3BOACTBO
' 22%
Beibpockl okcHOoe a3oTa (B nepecyete Ha NO,) BeiOpockl GHOKCHEE CEPI
KAmMHyecHoe XHMHYECHDE
_ NpOM3BOACTED NpoH3IB0ACTED
28% 0.8%
Bribpocel yrnesogopogoe (6es NOC) Boibpockl OKCHga yrnepoga
Kumuuecroe
_ NPOW3IBOACTED
0,3%
_ KHMHuyecHoe
NpoM3IBOOCTED
BuIGpockl NETYYHX OPraHHUECKHMXY COegHHEHHH 3.3%

XHMHYECHDe

_ NPOHIBOACTED
4.7 %

PucyHok 1.2 — BbI6pochl 3arpsasHA0OLWNX BELWECTB B aTMOCHEPY CTaLNOHAPHbIMU
NCTOYHNKaMM 3arpasHeHns B 2016 r.

noc
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BbIbpochl 3arpssHsoWmMX BewecTB B aTMocdepy npeanpuatusMm XMMUYECKOW npo-
MBILLIIEHHOCTU, UX OYMCTKA U YyTUNM3aums npmBedeHsl B Tabnuue 1.2 n Ha pucyHke 1.3.

Oxcupa yrnepopa

43%
OKcupbl asoTa (B

nepec4yete Ha NO2)
14%

AnoKcua cep

9%
Yrnesopopopgtl (6es
noc)
3%
Teepabie 3B
10%

16%

Mpoyme rasoobpasHbie U
HUOKHUE BelllecTea
5%

PucyHok 1.3 — BbIBpochl 3arpsisHAOLLMX BELECTB B aTMocdepy NpeanpuaTmsaMmm
XUMNYECKON NPOMbILLNIEHHOCTH
(no paHHbIM «CBegeHnst 06 oxpaHe aTtMocdepHoro Bo3ayxa 3a 2016 r.»)



0T

Tabnuuya 1.2 — BbiGpochl 3arpasHAOLLMX BELLECTB B aTMOcdepy NpeanpusTUSMU XMMUYECKOM NPOMbILLIEHHOCTH, X OYUCTKA U yTUNn3auus B

2016 .
B Tom uncne BbibpacbiBaeTcs N3 HMX ynoeneHo Bcero BblI-
Konnyecteo
6e3 ouncTkM n 06e3BpexeHo OpolueHo B
3arpsA3Hsio- YnosneHo
aTMo- Bknag xum.
LLMX Be- . | B npoueH-
cdpepHbIn MPOMBbILL-
LLIeCTB, OTXO- MocTynaeTt Ha Tax K Ko-
BO34YyX 3a- ™M B 00bem
ASLWmMX OT B T.4. oT opraHu- | O4YMCTHbIE nnyecTBy
N3 HUX yTK- | rpsasHsto- obWmx BbI-
cTaumoHap- Bcero 30BaHHbIX UCTOY- | COOPYXKEHUS Bcero 3arpsasHs-
NN3MpPOBaHO | LUUX Be- 6pocos 3B
HbIX UCTOYHU- HWKOB BbIOPOCOB OLLMX Be-
LecTB 3a B PP, %
KOB 3arpsia- _ LecTB
OTYETHbIN
HeHus
rog
Teepable 3B,
TbIC. T 2109,3 16,4 14,3 2092,9 2072,5 1276,5 36,9 98,3 2,14
[[a3oobpasHbie
n xuakue 3B,
TbIC. T 1398,9 308,7 267,8 1090,3 1060,1 415,8 338,9 75,8 2,17
[vokcuna cepebl,
TbIC. T 41,4 29,1 28,1 12,3 8,3 4.4 33,1 20,0 0,8
Okeug yrnepo-
na, TbiC. T 354,3 153,9 149,8 200,4 192,2 140,7 162,1 54,2 3,3
Okcuapl asoTa
(B nepecyeTe Ha
NO2), TbiC. T 238,4 43,3 38,6 195,2 187,3 74,8 51,1 78,6 2,79
Yrnesogopoabl
(6e3 N1OC),
TbIC. T 11,6 10,9 6,9 0,71 0,67 0,14 10,9 5,8 0,32
JIOC, TbiC. T 470,9 58,8 34,8 412,1 409,99 22,7 60,9 87,1 4,67
[Mpoumne razoob-
pasHble N Xna-
Kue BellecTBa 2824 12885 9,805 269,75269,8261/67@61,8178,02173,02 20,75920,8 92,62,6 12,5

LTOC—LV J1M
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1.1.2 Bogononb3oBaHue

B Tabnuue 1.3 npeacraeneH obwmii o6bem cbpoca CTOYHbIX BOA B MOBEPXHOCTHbIE
Bogoembl B Poccuiickon Pepepauum B 2010-2015 rr. 3a nocnegHue nsatb net o6bem cbpoca
CTOYHbIX BOA CoOKpaTunca Ha 6 mnpa M3 (cGpocbl CTOYHbIX Bog B 2010 T. cocTaBunu
49,2 mnpa M3, B 2015 r. — 42,9 mnpa m3). Cambiit 6onbLLOK 06BEM CTOYHBIX BOA, NPUXOONT-
Csl Ha NPOM3BOACTBO U pacnpeneneHne anekTpo3Hepruum, ra3a n sBogbl — 73,66 % oT obuien
cyMmmbl cbpoca. Obbem cbpoca CTOYHbIX BOA NPEAnpUATUSAMU XMMUYECKON NPOMbILLSIEHHO-
¢t coctaeun 0,6 mnpa m® (1,4 % oT o6Luel cyMmbl copoca).

Tabnunua 1.3 — O6bem cOpoca CTOUHbIX BOS B MOBEPXHOCTHbIE BOAOEMbI MO BUAAM
SKOHOMMYECKOWN AeATeNbHOCTU, MIpa M3)

2010 2011 2012 2013 2014 2015

Bcero 49,2 48,1 455 42,9 43,9 42,9
N3 HUX NO BMAaM 3KOHOMUYE-
CKOW OEeATENbHOCTMU:
Mpon3BoaCcTBO U pacnpeaeneHne

ANEeKTPO3Heprmn, rasa n Boabl 35,7 35,3 33,5 31,5 32,1 31,6
Ob6pabaTbiBatoLmne npon3eoa-

cTBa 4,3 4,2 4,1 3,7 3,6 3,3
N3 HUX:

- LLennono3Ho-6ymaxHoe npo-
N3BOACTBO; n3gaTtenbckas n no-
nurpadunyeckas aesaTenbHOCTb 1,0 1,0 1,0 1,0 1,0 0,9
- MeTannyprmyeckoe npon3sos-
CTBO 1 NPON3BOACTBO rOTOBbIX

MeTannMyecknx n3genumn 0,9 0,9 0,9 0,9 0,8 0,8
- XMMUYecKoe Npou3BoaACcTBO 0,8 0,8 0,7 0,7 0,6 0,6
- NPOM3BOACTBO KOKCa U HedTe-
NPOAYKTOB 0,3 0,3 0,2 0,2 0,2 0,2
- NPON3BOACTBO TPAHCMNOPTHbIX
cpencts 1 obopyaoBaHua 0,3 0,3 0,2 0,2 0,1 0,1

- NPOM3BOACTBO NULLEBLIX NPO-
AYKTOB, BKNOYasa HaNUTKn, n Ta-
baka 0,1 0,1 0,09 0,09 0,08 0,06
- NPOM3BOACTBO NPOYMX HEME-
TannM4yecknx MMHeparnbHbIX

NpoaYyKTOB 0,06 0,06 0,05 0,05 0,06 0,06
- obpaboTka gpeBecuHbI 1 Npo-
M3BOACTBO M3genun n3 gepesa 0,04 0,03 0,03 0,02 0,03 0,03
Cenbckoe x035MCTBO, OXOTa U

necHoe X035IMCTBO 4,2 3,8 3,3 2,9 3,3 3,2
[loObl4ya Nones3HbIX NCKoMaembix 1,3 1,3 14 1,3 1,3 1,3
TpaHcnopT 1 cBSA3b 0,2 0,2 0,2 0,2 0,2 0,2

11
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O6bekTbl, OTHOCAWMECH K BUAY AeaTtenbHocTn «O6pabaTbiBalowwme npou3BoacTBa»
B 2014 r. 3abpanu u3 BoaHbix ob6bekToB 4,4 Mmnpa m3, a B 2015r1. — 4,2 mnpa M Boapl
(B Kaxxgom roay nopsiaka 6 % ot obLuern BenMYnHbl No CTpaHe).

Ha obpabarbiBatoime npom3BoacTBa NPMXoanTCAa cambin 6onbLion 06bem 060pOTHO-
ro 1 NOBTOPHO-MNOCNEeA0BaTENbHOIO BOOOCHAbXeHNs cpean BCcex BUOOB 9KOHOMUYECKOW Ae-
AaTenbHOCTU. B 2014 r. cooTBeTCTBYyOWAA BenuymMHa coctasuna 44,4 mnpa m3 (noutn 33 %
OT 06LLEel CyMMbl MO BCEM OTpACNsM 3KOHOMUKN), B 2015 r. — 45,1 mnpa m3 (32 %).

C6poc cTo4HbIX Bog OT obpabaTbiBatomx npou3BoacTB B 2014 r. Obil HA ypoOBHE
2,52 mnpg m3, B 2015 1. — 2,54 mnpa m3. 3To paBHsAnocb 17 % u noytn 18 % ot obLiero
cbpoca pgaHHbIXx cTokoB B Poccunckon ®depepauumn B 2014 n 2015 rr. COOTBETCTBEHHO
(cm. Tabnuuy 1.4). CHpoc CTOYHbBIX BBOA, COOEpXKaLUMX 3arpsasHaoLmne BewecTsa, npeanpu-
ATUAMU XUMUYECKON MPOMBbILINEHHOCTM cocTasun 0,54 mnpa m3, 3,7 % ot o6Luero copoca

AaHHbIX cTOKOoB B 2015 r. (pucyHke 1.4).

Tabnuua 1.4 — CBpoc CTOYHbIX BOA, B MOBEPXHOCTHbIE BOAHbIE 06bEKTbI, MNpa M3

2012 2013 2014 2015

Bcero 15,68 15,19 14,77 14,42
N3 HUX NO BMgaM SKOHOMUYECKON OEATENLHOCTU:
Mpon3BoaCTBO U pacnpeaeneHne anekTpoaHep-
rmm, rasa v Bogbl 8,73 8,41 8,31 8,03
O6pabaTtbiBatowime npom3BoOaACTBa 2,88 2,71 2,52 2,54
N3 HUX:
- Lennno3Ho-6ymMmaxxHoe Npon3BoACTBO; n3aa-
Tenbckasa n nonurpaduyeckas AeaTeNlbHOCTb 0,91 0,91 0,86 0,83
- MeTannyprmyeckoe npon3sBoLCcTBO N NPOU3BOA-
CTBO rOTOBbIX METaNNMYeCKnx n3genum 0,79 0,73 0,66 0,73
- XMMU4yecKoe NpousBoACTBO 0,65 0,60 0,54 0,54
- NPOM3BOACTBO KOKCa N HedpTeNpoayKTOB 0,14 0,11 0,10 0,11
- NPON3BOACTBO TPAHCMNOPTHLIX CPEACTB N 0BopYy-
AOoBaHUs 0,11 0,09 0,08 0,078
- NPON3BOACTBO MULLIEBBLIX MPOAYKTOB, BKITHOYas
HanuTkn, n Tabaka 0,053 0,052 0,051 0,040
- NPON3BOACTBO NPOYMX HEMETANTNYECKUX MUHE-
panbHbIX NPOLOYKTOB 0,042 0,042 0,045 0,048
- obpaboTka gpeBecuHbl 1 NPOM3BOACTBO U34ENUi
n3 gepesa 0,020 0,015 0,022 0,023
TpaHcnopT n cBA3b 0,033 0,031 0,031 0,031
[MpepocTtaBneHne NPoYNX KOMMYHasbHbIX,
coumanbHbIX U NepcoHarbHbIX yCnyr 1,85 1,865 1,75 1,72
[obblya nonesHbIX ncKkonaeMblix 0,93 0,85 0,81 0,84
Cenbckoe X035MCTBO, OXOTa U NIECHOE XO3ANCTBO 0,85 0,82 0,78 0,77

12
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CBpocel cTouHbIX Bog oBpabaTbiBaloWWMKU NPOUZBOACTEAMM
C6pockl CTOMHEIX ECQ NO OCHOEHBIM EMAAM BeATENBHOCTH

NpeAOCTAEAEHHME NPOUMK KOMMYHANBHBIX, _ METannypruyecHoe NpoMIBoACTED M
COWMANBHBIX M NEPLOHANBHBIX YCAYT ... NPoM3IBOACTED MOTOBLIX
ofpabdaTelBaDIWHe NPOUIE0ACTED .. Aofkiua nonesHbIx LEATHIN0IHO-FYMAMHOE NPOUIBOLACTED; METANNMYECKHX H3AENHA
_ MCHONAEMBIX H3IAATEeNLCKEA M Noarrpadryeckan 30%
6% OEATENbHOCTh _
35%

_CENbCHOE NOAWCTEO, ONOTA
W AECHOE XO3AMCTED
6%

obpaboTea OpesecHHBI W
NPOUIBOACTED MILENMAMS

Aepesa
1% _ NPOW3IBOACTEO KOKCE M
HedTenpooyHTOE
5%

NPOMIBOACTED NPOUMX
HEMETAANHHECKHX MHHEPANBHBIX. nnausnoncTBo nULEeBsIX npodykTos,TROMIBOACTEO TRAHCNOPTHEIN

NPOAYKTOE BHIKYEA HANKTEMW, ¥ Tabaka CPEACTE W 0BOPYA0BSHMA
% 2% 3%

PucyHok 1.4 — C6pocC CTOYHbIX BOA B NOBEPXHOCTHbIE BOAHblE 00bEeKThl B 2015 T.
(no gaHHbIM PoccTtaT «OxpaHa okpyatoLlen cpeapl»)

13
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C6poc cTo4YHbIX BOA NO 06bekTaMm, 3aHUMAKLLMMCS NMPOU3BOACTBOM U pacnpenesieHnem
ANeKTpo3Heprmn, rasa v Bogbl, B 2014 wn 2015r. coctaBnas cooTBeTCTBEHHO 8,31 u
8,03 mnpa M3, unm 56 % oT 06Leln BennYMHbI No Poccrm B LENOM B KaXKOOM rogy.

MpeanpmsaTMa XMMUYECKOW MPOMBILLIIEHHOCTM XapaKTepu3yloTCa 3HAYMTENbHbIM BBO-
AOM B AENCTBME BOAOOXPaAHHbLIX 0OBbEKTOB, 0OCOOEHHO MO BOAOOOBOPOTHLIM CUCTEMAM.

Mo BBOAY cucteM 060poTHOro BogocHabxeHus B 2013 r. OCHOBHbIE MOLLHOCTU Npu-
LWNCb Ha NpeanpuaTua XMMUYECKon NpombliwsieHHocTn (69 % oT obuwiero mntora), B 2014 .
oTpacneBbIMM nNuaepamu no BBoAy OBOPOTHLIX CUCTEM ObiNM NPeanpuUATUS XMMUYECKON
NPOMBILLNIEHHOCTN U MeTannyprudeckne npegnpusatmis (no 26 % ot cymmapHoro obvema
BBOAOB MO cTpaHe). B 2015r. npeanpusatMsaMm XUMUYECKON MNPOMbLILLNIEHHOCTU BBEAEHO
63 % oT 0bLepoccninckon BennUMHbl BBoga 060POTHBIX CUCTEM, METanNNypruieckummn npea-
npmatnamm — 17 %.

COpOoC OCHOBHbIX 3arpA3HAOLWNX BELWECTB CO CTOYHbIMU BOAAMWU B BOAHbIE OOBLEKTHI
B 2015 r. npuBeaeH B Tabnuue 1.5.

Tabnunua 1.5 — COpOC OCHOBHbIX 3arpsi3HSAOLLMX BELECTB CO CTOUHbIMWU BO4AaMM B BOAHbIE
obbekTbl B 2015 T.

Cynbcha-| Xnopu- Hutpat- | >Knpbl/macna
AsoT aHuoH | (NpupogHoro
el Asl obwwmir, T| (NOg), | npoucxoxae- Gexon, T
TbIC. T TbIC. T THIC. T HVIFI), T

Bcero 1855,4 | 5570,2 |25496,0| 421,2 2050,0 16,1
N3 HUX NO BMAaM 3KOHOMMU-
YecKon OeATEeNbHOCTW:
MponssoacTBo 1 pacnpe-
AerneHne aneKkTpo3Hepruu,
rasa v Bogbl 1187,7 | 3886,0 [11589,4| 320,5 1901,6 5,9
O6pabaTtbiBatowme npoms-
BOLCTBa 318,2 904,0 | 1077,0 36,8 29,9 8,3
N3 HUX:
- Lennono3Ho-0ymaxHoe
NPoOn3BOLCTBO; n3garternb-
ckasi u nonurpaguyeckas
DEeATENbHOCTb 78,9 102,2 125,7 2,6 0,1 57
- XMUMMNYeckKoe NpousBoa-
CTBO 83,0 701,0 597,6 18,9 0,4 1,1
- NPON3BOACTBO TPaHC-
NOPTHbLIX CPeacTB n obopy-
AoBaHuA 4,0 3,1 34,3 0,5 0,6 0,0
- NPOM3BOACTBO NPOYMX
HeMeTanIM4yeckmx MnHe-
panbHbIX NPOOYKTOB 9,7 4,8 8,1 0,1 0,2 0,0
- NPON3BOACTBO MULLIEBLIX
NPOAYKTOB, BKIIOYas
HanuUTKn, n Tabaka 3,4 54 20,4 0,3 7,0 0,0

14
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Cynbda- | Xnopu- Hutpart- | Knpbl/macna
AsoTt aHWOoH (NpupogHoro
el Asl obwwmin, T| (NOs), | npoucxoxae- Genon, T
TbIC. T TbIC. T THIC. T HVIFI), T
- NPOM3BOACTBO KOKca n
HedTenpoayKToB 17,7 16,2 127,0 5,2 0,0 0,7
- obpaboTka apeBecuHbIl U
NpPoOM3BOACTBO U3aenumn
n3 gepesa 0,5 0,5 13,6 0,1 3,7 0,1
- MeTannyprmnyeckoe npo-
N3BOACTBO N NPOM3BOACTBO
rOTOBbIX METaNNMNYECKNX
n3genumn 109,1 56,1 47,6 7,8 11,5 0,5
MpepocTaBneHne Npoumnx
KOMMYHarnbHbIX, couuarnb-
HbIX N NepcoHanbHbIX ycnyr | 145,1 334,8 |12144,1| 42,8 85,9 11
[lo6bl4ya nonesHbIX nckona-
€eMbIX 126,9 364,6 59,5 13,3 0,9 0,4
Cenbckoe X03a1CTBO, OX0Ta
N NNecHoe X03ANCTBO 34,3 16,6 365,0 0,8 10,2 0,0
TpaHcnopT 1 CBSA3b 11,8 3,5 77,1 0,4 15 0,1

1.2 BozgencTBMe Ha OKpyXawlLyro cpeay

1.2.1 OTxopawme rasbl

Bbibpocbkl B atmocdepy, obpasytowmeca npyu Npon3BoaCcTBE XMMUYECKON NPOaYKLUMN,
noapasaensaTca Ha OpraHM3oBaHHbIE U HeopraHm3oBaHHble. OpraHM3oBaHHbIE BbIOPOCHI B
aTMocdepy, kak npasuno, obpasytoTca nocne ob6paboTkM OTXOASLWMX ra3oB Npu NPOU3BOA-
CTBE XMMWYECKOW NPOAYyKUUKN. YMEHbLUEHE UNN npefoTBpalleHne HeEOpPraHM30BaHHbIX Bbl-
GpocoB B atmocdepy obecneymBaloT NyTeM CO3L4aHUS CUCTEM BEHTUMALMM WU acnvpauuu,
YTO MO3BONSIET NPEaOTBPATUTL HE TONbKO 3arpsi3HeHne aTMocdepHOro Bo3ayxa, HO 1 Bep-
HYTb Cblpb€Bbl€ MPOAYKTOBbIE KOMMOHEHTLI B MPOM3BOACTBO.

Bbibpockl B aTMocdepy OT KpYNHOTOHHAXXHbLIX MPOM3BOACTB HEOPraHN4YeCKMX BELLECTB
(ammnaka, kapbammga, HeopraHM4ecKUx KUCNOT, yAOOBpPEHUA N CMEXHbIX C HUMW NPOU3-
BOACTB) BKMNtOYaoT B cebs:

1) opraHu3oBaHHble BbIOpOCHI B aTMOCHepy:

a) BbIGpockl B aTMocdepy, obpasyrolmecs HENOCPEACTBEHHO B TEXHOOMMYECKOM
npouecce, HanpMMmep oTxoaswme rasbl OT CTagUN CYLLIKW MMM NPOKanku Unu rasbl OT acnu-
pauumn TeXHOMorm4yeckoro obopyaoBaHus, rasbl OT pereHepawmm katanm3aTopoB, oTXo4sLmne
rasbl OT NPOAYBKN NN nogorpesa 060pyaoBaHUS;

6) oTxoadLmMe rasbl OT BEHTUNSAUMW CKNAAoB, XpaHunuw, n o6paboTkn Cbipbs, No-
NynpoayKTOB M rOTOBbIX MPOAYKTOB, 00LLEN BEHTUNALUN NPOU3BOACTBEHHbIX MOMELLEHNN;

B) OTXO4SALMNE ra3bl OT 3HEProreHepupyLnNX YCTAaHOBOK, COMPOBOXAAIOLNX XU-
MUYECKME NPON3BOACTBA;

15
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2) HeopraHM3oBaHHble BbIBpPOCHlI B aTMocdepy:

a) BblGpockl B aTMocdepy, obpasyrolmecs HENOCPEACTBEHHO B TEXHOIOMMYECKOM
npouecce, ocyLlecTBnsemble ¢ 60MbLION NOBEPXHOCTM UK U3 OTKPbITOro 060pyaoBaHus;

6) BbIGpOCEI B aTMOCcepy OT HENMOTHOCTEN 060PYAOBaHUSA, KOTOPbIE TEXHUYECKM
He MOryT ObITb fIOKanM3oBaHbl/3axBayeHbl A58 aNbHENLEN OYNUCTKMN.

OCoBEeHHOCTBIO KPYMHOTOHHAXHbIX MPOU3BOACTB XMMUYECKOW MPOMBbILLFEHHOCTU 4B-
NATCA OTHOCUTENBbHO BonbLLoK 06beM BbIBPOCOB B aTMocdepy.

Kaxgoe npon3BoACTBO KOHKPETHOrO BuAa NPOAYKLUMU MMEET CBOM XapaKTepHbIN CO-
CTaB OTXO4ALMX rasoB, YTO Hapsgy C NPUMEHEHNEM OBLLENPUHATBIX CNOCOBOB OYMUCTKMN MO-
poxgaeT Heobxo4MMOCTb B MHAMBMAYaNbHOM noaxone npu Boibope metoga (Mnv kombuHa-
unn metoaoB) n obopyaoBaHNA ANA NX OYUCTKN.

NMpousBoacTBa HEOPraHMYeCKON XMMUMN

[MponsBoacTBa aMmuaka, asoTHOM KMCNOThl, kKapbamuaa u aMMmavyHon CENUTPbI MOTyT
XapakTepusoBaTbCs BblOpocamn B aTtMocepy, cogepalmmmn asoTcoaepxaline coeanHe-
HUA NH3s, NOx.

Mpn npon3BoOACTBE CEPHOM KUCMOTbI ra3oBble BbiIOpOCHI B aTMOCdepy MOryT coaep-
XaTb SO2, SO3, TyMaH CepHON KUCMNOTHI.

[ns npon3BOACTB 9KCTPAKUNOHHOM POCHOPHON KMCNOTbI METOLAOM CEPHOKUCIIOTHOIO
pasnoXeHus 1 nNpu nosly4eHMn asoTHO-POCEHOPHOKMUCIIOrO pacTBopa Mpu pasnoXeHun npu-
poaHbIX pocdaToB a30THOWM KUCIIOTON B BblIBpocax B aTMOCHEPY XapaKTepHO Hanuyue ra-
3000pasHbix pTopnaos (SiFs, HF).

lMponsBoacTBa CNOXHbIX yAoObpeHu Ha OcHOBe nepepaboTku 3KCTPaKUMOHHON ¢hoc-
dOpPHOWM KMUCIOTbl U HA OCHOBE NepepaboTkn a3oTHO-POCHOPHOKUCIIONO pacTBopa Xapakre-
puayoTcsa BbIbpocom B aTMocdepy ammmnaka, rasoodpasHbeix propngos (NOx).

B npon3BoacTBE COMSAHOM KUCAOTbl OTXOASAWME rasbl MNOABEpPrarvT O4vYUCTKe OT
He nornouweHHoro B abcopbepe xnopmucToro Bogopoaa.

B Bbibpocax B aTMocdepy nNpoM3BOACTB Xfopa 3MeKTPOSIM3HbIM METOAOM MOXET CO-
AepxaTbCa XJ10p, KOTOPbIV BbIAENSOT U3 CMecKu (Xnopua HaTpusa 1 ConsiHas KMCnoTa) B BUAe
TOBapPHOro NPoAyKTa METOL0M CXUKEHUS.

B npomnsBoacTBe xnopHoW M3BecTu B BblOpocax B aTMocdepy Takke MOXET coaep-
XaTbcHa cBOOOAHBIN XNOP.

Bbibpocbkl B atmocdepy npom3BOACTB MUHEpParbHbIX yAoOpeHnin (KOMMMEKCHbIX ya06-
pPeHu, amMmnavyHom cennTpebl, kKapbammnga, XNopuUCToro Kanus n ap.), antoMmHus TOPUCTOro,
a Takke TEXHUYECKMX, KOPMOBLIX U MULLEBBLIX dhocaToB MOryT coaepaTb TBepAble B3Be-
LUEHHbIE YacTuupl.

XvMmun4yeckasi MPOMBbILLNIEHHOCTb B LenoM notpebnaet oTHOoCUTENbHO HonbLUoe Komnu-
4YeCTBO 3HEPrnn, Nony4aemon obbI4HO 3a CHET CXKUraHUst OpraHNM4YecKoro Tonsmea C BblGpo-
caMu 3arpsA3HEeHU, XapaKTepPHbIX AN 9HEpPreTMYeckon NPOMbILWNAEHHOCTU. [JaHHble BbIOpO-
Cbl HENb3HA CYMTATb NoKasaTensiMu, KOPPEKTHO ONpeaensowmMMn YpoBEHb Pa3BUTUA TEXHO-
NOMMA B XMMUYECKOW MPOMbILLIIEHHOCTUN, TaK Kak OHM 3a4acTylo 3aBUCAT OT UCMOSb3YyEeMOro
Cbipbsi U BUAaA TONMMBA M ONpeaensioT B 60nbLIen CTENEHN TEXHUKY U TEXHONOIMIO reHepa-
UMM 3Heprum (SNeKTpu4eckon unm TENNoBOW), YTO He sABMASeTCA NpeaMeToM HaCTOSILEro
cnpaBoyHuka HAOT.

Ha npeanpuatuax otpacnun XMMUYECKOW MPOMbIWIEHHOCTM MOrYyT BblpabaTbiBaTbCS
3HauyuTenbHble KONMYecTBa AMOoKCcuaa yrnepona, npy 3ToM npeanpusaTus, npeacrasnsaiowme
cobor NpoM3BOACTBEHHbIE KOMMMEKCHI, YaCTUYHO MCNonb3yoT obpasywminca CO2 B Kade-
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CTBE UCXOAHOro Cbipbs (Hanpumep, Ans CMHTe3a Kkapbamuga n 3atemM MenamuHa), 4YTo nos-
BONSAET YMEHbLUNTb BbIOPOCHI B aTMOCcdepy Anokecnaa yrnepoaa.

NMpounsBoacTBa OpraHNYeCKON XMMnmn

Bbibpocbl B atmocdepy OT Npon3BOACTB NPOAYKTOB OPraHMYeCcKoOn XMMWUW, TakUX Kak
MeTaHoOs, MenamMuviH, aueTuneH, BUHunaueTaT, MetunaugeTaT, NoSIMBUHUMOBBIA CINPT, YKCYC-
Has KMcnoTa v Apyrmx, MOryT coaep)aTb OCTaTOYHbIE COAEP)KaHMUS MPOAYKTOB UMK Cbipbe-
BbIX KOMMOHEHTOB (Hanpumep, BblIOpOCHlI OT YCTAHOBOK NONyYeHUs menamuHa cogepxaTt NHs
N B3BELLEHHbIE BeLWecTBa MenamuH n kapbamung). Ouncrtka oTxogaLwmx ra3oB OT KOHOEHCH-
pyeMbIX MpUMecen OCYLLECTBRSIETCA METOAOM KOHAEHCauuK, OT B3BELUEHHbIX BELLECTB —
npy NOMOLLM METOAO0B ra3oBov punbTpaumm, OT PacTBOPUMBIX ra3oB — MeTogom abcopb-
Uun.

Bbibpockl B aTmMocdepy, obpasyomeca npu NnponsBOACTBE TEXHUYECKOrO yrnepoaa,
MOryT coAepXaTb B3BeLLEHHbIEe BeLlecTBa (Hanpumep, caxy).

Bbibpocbl B aTMOCcdepy OT NPOM3BOACTBA KayyykoOB coaepxaT npeuMyLlecTBEHHO
MOHOMEPBbI, YrNeBOAOPOAbI, BXOASLME B COCTaB pacTBopuTens (4nsa npoueccoB pacTBOPHOWN
noniMmepu3sawmm), nbifib NOIMMEPHYIO, a TaKKe OKCcua yrinepoga, AMoKcuabl a3oTa.

Mpon3BoaCcTBO CMHTETMYECKMX MokWmnX cpeactB. OCHOBHOE KONMMYECTBO CUHTETUYE-
CKMX MOKOLUMX CPEeACTB NOMy4aoT METOAOM pacnbiMTenbHON cywkun. Npu aTom obpasytoTcs
OTpaboTaHHbIA TEMSIOHOCUTENDb, BO3AYyX M3 apnudTa, BO3AyX M3 acnUpPaunoHHbIX CUCTEM,
oTcacbiBaeMbI OT Y3MOB MNbIIEHUSA NPY TPAHCNOPTUPOBaHUN N nepepaboTke MCXOOHbIX Ma-
Tepuanos 1 roTOBOro NPoayKra.

Mpon3BoaCTBO NAKOKPACOYHbLIX MaTtepmuarnioB U UX KOMMOHEHTOB (Hanpumep, NUrMeHx-
TOB, HaMoNHUTENen, NneHkoodbpasylLmnx, pacTBoOpUTENEN, NnacTMuUKaTopoB, OTBEPAUTE-
nen n T. 4.) conpoBoxgaeTtca obpazoBaHNEM 3HAYUTENBHOMO KONMYecTBa BbIBPOCOB B aTMO-
chepy, KOTOpble MOryT COoAepXaTb OpraHM4Yeckme pacTBOpuUTENW, Mbiflb MUIMEHTOB, BOAO-
pacTBopuMble CynbdaThl.

B UTC 22—2016 «O4ncTtka BbIOPOCOB BpeaHbIX (3arpsA3HAOLLMX) BELWECTB B aTMO-
cepHbIn BO3ayX Npu Npon3BoACTBE NPoAyKLMM (TOBAPOB), a Takke nNpu npoBeaeHun paboT
N OKa3aHWW YCrnyr Ha KPYMHbIX NPeanpusaTusX» NnpuBeaeHbl OCHOBHbIE CNOCOObl OYUCTKM Bbl-
6pocoB. Cneuncumyeckne cnocobbl OYMCTKM ra3oBbix BbIBPOCOB B aTMOCKepy paccmartpu-
BalOTCS B OTpacneBbiX cnpaBoYHuKax. B gaHHoM cnpaBoyHmke HOT paccmMoTpeHbl Cnocoobbi,
ABnsoLmMecs obLWMMN 4N XMMUYECKON NPOMbILLITEHHOCTH.

1.2.2 CTOYHbIe BOAbI

Kak npaBuno, xumuyeckue npeanpustMs UMeT WHTErpuMpoBaHHY CUCTEMY BOAO-
cHabXeHnst 1 BOOOOTBEAEHMS, MPU 3TOM CTOYHbIE BOAbI, COAEpXKaLLMe 3arpsi3HEHHbIE BeLLe-
CTBa, MOryT cobmpartbCsa U/unm ycpeaHsaTbCa B €AnHbIN NOTOK (M HECKONbKO NOTOKOB). [Mpu
HeobxogmMmocTn nx Nnbo nogeepratoT 06paboTke C NocnenywuM NCNoNb3oBaHMeM, NMnMbo
o4nNCTKe nepepn cOpocom B BOAHbIN 0ObEKT, NMnMbo nepefaloT Ha OYUCTKY B Crneumannsnpo-
BaHHYIO opraHusaumio. Bo3amMoxHbl Apyrne metoabl o6paLleHns co CTOYHbIMU BOAAMW.

OCHOBHOE KONMMYeCTBO 3arpA3HEeHHbIX BOA NPy NPOU3BOACTBE XMMUYECKOW NPOoaYyKUMK
He obpasyeTcs HenocpeaCcTBEHHO U3 peakumMn XMMUYECKOro cMHTe3a, 3a UCKIIOYEHUEM Chy-
YyaeB, Korga BoAa noriyyaeTcs B pesynbtate XMMn4eckon peakuuun. Boga ncnonb3yetcs kak
ANSA OCYLECTBNEHUA (PU3MKO-XMMUYECKNX N (PU3MKO-MEXAHNYECKNX NPOLIECCOB NpU Nnosyye-
HAW NPOAYKUMKM, Tak U Npu NPOBEAEHUN BCMOMOraTefbHbiX onepaumi U TEXHONOMMYECKNX

17



UTC 47—2017

npoueccoB. AHanorMyHeiM o6pasomM MOXHO KraccuduuupoBaTb UCTOYHUKM OBpasoBaHuUs
CTOYHbIX BOJ, COAepaLlmxX 3arpsa3HeHHble BellecTBa:
1) npsimoe o6pa3oBaHmMe CTOYHbIX BOA;:
a) MaTo4Hble pPacTBOpbI;
6) NpOMBbIBHbIE BOAbLI OT OYUCTKM (NPOMbIBKM) NPOAYKLUNN;
B) NapoBble KOHA4eHCaTbl (COKOBbIM nap);
) 3aKanoyHble XXUAKOCTY;
4) BoAbl OT NPOMbIBKWU/OYUCTKU OTXOASALLMX ra30B.;
2) KOCBEHHOe 0bpa3oBaHMe CTOYHbIX BOA:
a) NPOMbIBHbIE BOAbI OT O4YNCTKM 060pya0BaHNS;
6) BOAbI OT CO34aHMs BaKyyMa B BaKyyMHbIX CUCTEMAX;
B) BOAbl OT MPOLECCOB BOAOMNOArOTOBKM (KOHUEHTpaTbl, pereHepauus cuctemMm no
Nony4YeHnto yMar4eHHom n obecconeHHomn Boapl);
) NPO4YBKWN KOTMOB M OXNaxgarLwmnx Bo4OOOOPOTHLIX LMKIOB;
[) XO35IMCTBEHHbIE, MONMMBOMOEYHbIE BOAbl (BKMOYas BOAbl OT YOOPKM Npou3Boa-
CTBEHHbIX NOMELLEHNN);
€) ApeHaxHble BOAbl C TEPPUTOPUN NPEeanpUATUN.

HocTtatouHo 60nblIOe KONMMYECTBO BOAbI MCMOMb3YeTCa ANA BCMOMOraTtesbHbIX Tex-
HONOrM4Yecknx onepauunn, obpasyst NOTOKN BOAbl C HU3KUM YPOBHEM 3arps3HeHnsa (YCroBHO
ynctble Boabl). K HAM oTHOCATCS:

- BOAbl OT reHepauun Bakyyma;

- BOAbl OT aBCOPOLMOHHOM OYUCTKN OTXOOALUMX U acnMpaLMOHHbIX ra3os;

- BOAbl U3 OXMNaXgaroLmnx CUCTEM, HAaNpPUMep oOXnaxaeHns HacoCcoB.

[aHHble NOTOKM MOryT WMCNOSb30BaTbCA MOBTOPHO B TEXHOMOMMYECKMX npoueccax
HanpsiMyto 6e3 OYNCTKM U NPOXoasa OONONHUTENBHYIO OYUCTKY.

CocTaB CTOYHbIX BOA SBNSAETCA XapaKTepHbIM AMs KaXOoro npov3BOACTBa KOHKPET-
HOW npoayKkumun. BeileykasaHHOE NpuBOAUT K HEOOBXOAMMOCTM MPUMEHEHUs (Kpome 0obLymx
NPUHUMNOB) MHAMBMAYanNbHOroO nogxoda npu Bblbope meToga n obopynoBaHus ans obpa-
BOTKN/OYNCTKM CTOYHbBIX BOA MU UX MCMOSb30BaHNS.

B UTC 8-2015 «OuncTtka CTOYHbIX BOA NpU NPOM3BOACTBE Npoaykuun (ToBapos), Bbl-
NOMHEeHNN paboT M OKasaHuUM YCryr Ha KPYMHbIX NPeanpusaTuax» copMynnmpoBaHbl OCHOB-
Hble NpPUHUMNLI ObpaLleHns CO CTOYHbIMM BogamMu U UX o4ncTku. Crneumdmyeckmne cnocoobbl
obpalleHnsa co CTOYHbIMM BOAaMW LOMKHblI BbiTb pAaCCMOTPEHbI B OTPACIEBbLIX CPaBOYHU-
kax. B gaHHom cnpaBoyvHnke HOT paccmMoTpeHbl cnocolbl, aBnstowmnecs obwmmmn ans Xxmmm-
YeCKOMW MPOMBILLIIEHHOCTM.

NMpousBoacTBa HEOPraHMYeCKON XMMUMN

CTouHble BOAbl OT YCTAHOBOK aMMmaka, a3oTHOM KUCMOTbI, a3oTcogepxalmx yaobpe-
HUI (aMMUadHas cenuTpa, kKapbamug n ap.) XxapakTepusyrTcs CoaepKaHmemM noHa aMmMOHUSA
(NH4*), HutpaT-noHa (NOs~) n HuTpuT-noHa (NO2°).

Mpy Nnpon3BoACTBE CEPHOM KUCIOTbI XapaKTEPHbIM ABMASETCH Hanuyne B CTOYHbIX BO-
aax cynbgar-moHa (SO4%).

CTouYHbIE BOAbI OT NPON3BOACTBA IKCTPAKLMOHHON dhocdopHOM KNCMOTbI, dhocdopco-
Aepxawmx MUHepanbHblX YAOOpeHUN, TEXHUYECKUX, KOPMOBBIX M NuLLEeBbIX ocdaToB co-
Aepxat cdocdat-noH (PO*) n dbtopua-uoH (F).

[Mpon3BOACTBO XMOPUCTOrO Kanus conpoBoXxaaeTcs obpasoBaHMEM CTOYHbIX BOA, CO-
aepxawmx xnopung-noH (CI).
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CToYHble BOAbI OT NPOWU3BOACTB antOMUHUA (PTOPUCTOrO U PTOPUCTBLIX COEANHEHUN
cogepxat propng-noH (F).

Ona nopaenstowero 60nbWMHCTBA NPOU3BOACTB XMMUYECKOM MPOMBILLNIEHHOCTU Xa-
pPaKTEPHO HanuMyne B CTOYHbIX BOOAX B3BELLUEHHbIX BELLECTB.

NMpounsBoacTBa OpraHNYeCKOn XMMnmn

CTouHble BoAbl, codepxallme 3arpAsHsoWmne BewecTsa, Moryt obpasoBbiBaTbCA Ha
NPOMN3BOACTBAX OCHOBHOIO OPraHM4Yeckoro u HedPTeXMMWYEeCKOro CUHTe3a: MPOM3BOACTBO
aKpUNOHUTPUNA, CUHTETUYECKNX XXUPHbIX KUCIOT, ByTaaneHa, nsonpeHa, eHona u aueToHa,
NPOUN3BOACTBO MCKYCCTBEHHbIX BOJIOKOH, CUHTETUYECKMX MONMMMEPOB M nnactmacc, MuHe-
panbHbIX MUIMEHTOB; NPOM3BOACTBO MACAsHbIX U BOAO3MYJSIbCUOHHbIX KPAcoK, Kanponakra-
Ma; NPOn3BOACTBO MeTaHora, MOBEPXHOCTHO-aKTUBHbLIX BewecTB ([1AB), ropHoro Bocka v gp.

Cnocobbl cCHMKeHUA 0bpa3oBaHMsA CTOYHbIX BOA NPUBEOEHbI HUXKE:

- CHWKeHne o0bpa3oBaHNA CTOYHbIX BOA 3a CHET BTOPMYHOIO MCMOMb30BaHNS B NPOU3-
BOACTBEHHbIX Mpoueccax, opraHuvsauMm u/vnu mopepHusaumm BOOOOOOPOTHLIX LUKMIOB
(B YacTHOCTM BHeApeHNE BECCTOYHbIX CUCTEM);

- ICNONb30BaHUE FOKalbHbIX OYUCTHBIX COOPYXEHW C MnocreayLwmm MCrnonb3oBa-
HMEM OYULLIEHHbIX BOA, B MPOM3BOACTBEHHbLIX Npoueccax;

- yoaneHue B U3o0nupoBaHHble BOAOBMELLAIOLME MAaCTbl FOPHbIX NOPOS.

Ocob6eHHOCTAMUN KPYNMHOTOHHAXXHbLIX MPOM3BOACTB XMMWUYECKOW MPOMBbILLIIEHHOCTU SB-
natTcsa 6onbwme o6bemMbl 06pa3yOLLMXCS CTOYHbIX BOA, COAEPXKaLUMX 3arpasHalolme Be-
wecTea, U o6begmHeHne nx NOTOKOB A0 M (MnM) Nocrne COOTBETCTBYOLWEN o4ncTku. Mocnea-
Hee nopoXxgaeT 3aTpyaHEeHWe B onpeferneHun KONMYeCTBEHHOW U Ka4yeCTBEHHOW COCTaBns-
IoWwmMx npoussoacTea (yCTaHOBKM) MO MPOM3BOACTBY KOHKPETHOro npoaykra B CyMMapHOM
NOTOKE BOA, NPW pacCMOTPEHUM KOMIMMEKCHOro NPou3BoACTBa (NpeanpuaTus).

1.2.3 OTxoabl

[Mpn 04MCTKE CTOYHbIX BOA M OTXOOSLINX ra3oB OT 3arps3HAOLMNX BELECTB BO3MOXHO
obpasoBaHne 0TX0O0B, BUA U BO3MOXHOCTb UCMONb30BaHMS KOTOPbIX 3aBMCUT, B TOM 4uCne,
OT NPUMEHSAEMbIX TEXHONOMMYECKNX PELLEHU MO BOLO- N ra3004MCTKE.

Mpn nonyyYeHUn 3KCTPaKUMOHHOW (POCHOPHOM KMCMOTLI MPU OYUCTKE OTXOAALLMX ra-
30B OT (PTOPUCTLIX HEOpraHmyeckux coeamHeHmn (SiFs, HF) obpasytoTca pacTBOpbl KpeMHe-
bTOPMCTOBOAOPOAHON KMCNOTbl (H2SiFs), yTunmMsaumnsa KoTopbiX 3aBUCUT rfaBHbIM 0Bpa3om
OT crpoca Ha NpoayKTbl UX nepepaboTkn. N3bbITOYHOE KONMYECTBO PacTBOPOB KpeMHedTo-
PUCTOBOAOPOLAHOMN KUCMNOTbl HanpaBnseTcss Ha HenTpanusaumio Ca-cogepalimmm Kommno-
HEeHTaMu, B peayrbTaTte KOTOpPOM 00pa3ytoTCsl CMeCb HEPACTBOPUMbIX KpemHerensa n otopu-
Aa kanbuusa. Boga nocne o4NCTKU UCMONb3yeTCHA B TEXHOSIOrMYEeCKOM npoLiecce.

OumncTKa CTOYHBIX BOA OT Cynb@aTt-MoHa NoCcpeacTBOM HeUTpanusaumm N3BecTKOBbIM
MOOKOM MpMBOAMUT K 0B6pa3oBaHuIO CcynbgaTta KarnbLus, UCNOMb30BaHWE KOTOPOro 3aBUCUT
OT NPUCYTCTBUSA B HEM NPUMECHbLIX KOMNOHEHTOB.

B npouecce xMmmnyeckon BOOOOUYUCTKM CTOKOB, cogepxawmnx dpocdart-moH, obpasyoT-
ca hocgaTcogepkalume ocagku, Kotopble MOryT 6biTb MCNOMb30OBaHbI NPU NPOU3BOACTBE
3KCTPaKLUMOHHOM POCEOPHOM KNCIOThI U bocopcoaepaluimx yaobpeHun.

CTouHble BOAbI, coaepxalune drnopasnaraemble KOMMNOHEHTbI, 0ObIYHO nNoaBepraTca
BMoXMMNYECKMM MeTodam OYMCTKU. B pedynbTaTe OUMCTKM B KayecTBe OTxoda MoxeT obpa-
30BaTbCs M3ObITOYHLIN aKTUBHbIN UI.
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1.3 CucteMbl 3KONOrM4YeCKOro MeHeXKMeHTa npu odpatlueHumn
CO CTOYHbIMWU BOAAMU U OTXOAALLMUMU rasamMmm

Cuctema akonornveckoro meHemgxkmeHta (COM) aBnsaeTcs 4acTbio €QuHOM CUCTEMBI
MeHepKMeHTa KomnaHun. B COM oTpaxaeTcsa opraHuM3aumoHHas CTPYKTypa, OTBETCTBEH-
HOCTb, MeToAbl, Npoueaypbl, NPOLECCHl U PeCYpCbl ANA pa3BUTUS, CNOCOObl JOCTMXKEHUS,
obpaTHasa CBA3b U MOHUTOPMHI TeKyLLen cuTyauuun. o oTHOLWEHMIO K 06nacT NpMMeHeHus
HacTosilwero cnpaBovHuka COM MoOXeT ycTaHaBnvMBaTb Npasuna Angd crnegylowmx npouec-
COB: MOWCK peLUeHnI, NNaHMpoBaHUe, OLeHKa, NPOeKTUpoBaHMe, CTPOUTENBLCTBO, onepaum-
OHHOe ynpasneHue npoussoacTtsoM. COM, B YaCTHOCTU, NOMOraeT npu:

a) onpeaeneHnn BO3MOXHOIO BO3LENCTBUSA Ha OKpYXatoLlyto cpedy npu nnaHupoBa-
HUWN HOBbLIX MPOM3BOACTB UM PEKOHCTPYKLUMN CYLLIECTBYHOLLMX;

6) BbIbOpE peLleHnit No NCNOSb30BaHUIO (3aMeHE) TOro UM MHOTO BUAA ChIPbS;

B) BbIOOpE peLLeHnin Mo NaHNpyeMbIM NPON3BOACTBEHHbLIM NpoLeccam;

r) BbIOOpE peLLueHns No BHEAPEHUIO MPOLECCHO-UHTENPUPOBAHHbBIX TEXHOSOINM;

A) Bbibope pelueHns o cnocobax Npon3BOACTBA;

€) Bblbope peLleHnst o cnocobax 06paboTkM N KOHTPOMNSA CTOYHbIX BOA/OTXOASALLMX ra3os;

X) BblbOpe pelleHns no co3gaHnto HeobxoaMMon MHPaACTPYKTYypbl UM NO U3MEHe-
HUIO CyLLEeCTBYOLEeNn MHPPaCTPYKTYpbI;

3) oLEeHKe nepekpecTHbIX 3(PeKTOB Ha pa3HbIX CTaanaX NPOM3BOACTBA;

n) BbIbOpe peLleHnst No NpeaoTBpaLLEHNIO/CHKEHNIO HEOPraHM30BaHHbLIX BblIOPOCOB B
aTMmocdepy.

Kak BMOHO M3 NpMBEAEHHbIX Bbille NPUMEPOB, OCHOBHasA uenb COM — 310 nomoulb
B (hopmMmpoBaHMN NyTU MNPUHATUS PELUEHUN U3 CYLLECTBYIOLLUMX BO3MOXHbIX BapuMaHTOB B
KaXXOoW KOHKpeTHoW cutyauun. PeweHunsi, 6e3ycnoBHO, OOMKHbI NPUHUMATLCA C y4eTOM
9KOHOMMYECKOMN L,enecoobpasHOCTN U KOHKYPEHTHOCNOCOBHOCTU. CucTema 3KOMOrm4ecKoro
MeHe)KMeHTa JOKHa NnoMoratbe B (oOpMMPOBaHNM OTBETa Ha BONPOC O TOM, Kak NMPOBOAMUTb
onepaunoHHOe yrnpaBreHue KOMMMEKCHbIM XMMUYECKMM MPOU3BOLACTBOM, CHabXeHnem ero
pecypcamu, yaaneHuem unu ytunusaumen ero 0TXo4oB, CTOYHbIX BOA, COKpalleHnsa BbIOpo-
COB B aTMOCcQepy Afsi CHMXKEHUsS o0LLero BO3AENCTBUS Ha OKPYXXatoLLyo cpeny ¢ Hambonb-
LLIEN SKOHOMUYECKON A(P(PEKTUBHOCTLIO N BE3 NOTEPb B KA4YeCTBE NPOAYKLNN?».

1.4 MeToabl 06paboTkn (ob6paLueHus). O6LKMe NPUHLMNbI

B xumMmnyeckom NpoMbILLIIEHHOCTN SMUCCUN DOPMUPYIOTCH OT COBEPLUEHHO PasfnYHbIX
NCTOYHMKOB W MNpeacTaBnsAoT cOO0M COBEPLUEHHO pasfMyHble KOMMO3ULMN XMMWUYECKOTO Y
JoM3n4ecKoro BO3LENCTBUA Ha OKpyxarwLy cpedy. [Ons CHUXeHus aMmuccum crnegyeT uc-
Nnosfib3oBaTb KOMMMEKCHbIM NOAX0M, OCHOBAHHbLIN Ha (DOPMUPOBaAHUM pPELLEHUA B paMKax Cu-
CTEMbl MEHeKMeHTa, CyLeCTBYWLWen B KOMMNaHUM, OCYLLEeCTBNSAILWEN onepaunoHHoe
ynpasneHue rnponsBoACcTBOM XMMUYECKOM NpoayKkumu. B kadecTtBe mMeponpuaTuim No CHUXe-
HUIO OMUCCUWN MOryT BbICTyNaTb OpPraHW3auuoOHHO-yNpaBieHYeckne U TexHudeckue (npo-
LE€CCHO-UHTErpuUpPOBaHHbIE peLLeHnst U MeToabl 00paboTKM Ha «KOHLE TPYObI»).
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1.4.1 MNMpoueCcCHO-UHTErPUPOBaAHHbLIN MEeTOA,

[MpoLEeCCHO-NHTErpMPOBaHHbIA METOA SABMASETCS ONTMMAsribHbIM C TOYKU 3PEHMS ero
NCNONb30BaHMSA B YACTWM CHUXKEHUS SMUCCUIN KaK ONsi BHOBb CTPOSILLIMXCA YCTAHOBOK, TaK m
ansa yxe gencteyowmx. OHM NpM3BaHbl yMEHbLUATb UK NOMHOCTBLIO NpeaoTBpallaTte obpa-
30BaHNE TEXHOMOMMYECKMX NOTOKOB, KOTOPbIE HE MOrYT OblTb MCMOMNb30BaHbl B 4AaHHOM TEX-
HONMOMMYECKOM npouecce A0 MOMeHTa UX yaaneHus. Micnonb3oBaHWe 3TUX MeTO40B NO3BO-
NSeT B LEeSIOM MOBbIWAaTbh 3KOHOMUYECKYHO 3P EKTUBHOCTbL NPON3BOACTBA.

PacnpocTpaHeHHble BUAblI MPUMEHEHUI NPOLECCHO-UHTENPUPOBAHHOIO MeToaa (BO3-
MOXHble (PU3NYeCcKne, XMmMmuyeckne, BUonormdeckne 1 NHXeHepHble Cnocobbl) npueeneHbl
HUXe:

- pa3paboTka HOBbIX CNOCOBOB CUHTE3A;

- UICNONb30BaHWe Bonee YNCTbIX UMM NPOCTO APYrMX BUAOB Cbipbs U MaTepUarnos;

- UCNONb30BaHWe Gonee YNCTbIX UNn APPEKTUBHBLIX BUOOB TONNNBA;

- oNTMMM3auUna cTagun npouecca;

- YCOBEpPLUEHCTBOBaHNE METOA0B KOHTPONS;

- NpuMeHeHne bonee adHEKTUBHbBIX KaTann3aTopos n/unu pactTeopuTenen;

- PELMKINHI NN NOBTOPHOE MCMOMb30BaHWe BCNOMOraTesibHbIX NOTOKOB (MPOMbIBHbIX
BOJ, NHEPTHbIX ra3oB, pacTBopuUTenen, oTpaboTaHHbIX KaTann3aTopoBs);

- ICMNONb30BaHNE OCTaTKOB B Ka4ecCTBe CbipbsA ANA OPYrMX MPOU3BOLCTBEHHbLIX MPO-
LLeCCoB;

- ICNONb30BaHNE OCTATKOB B KA4YE€CTBE MCTOYHUKA reHepaLumm aHEPIruu.

[na xMMmu4eckon NPOMBbILLIIEHHOCTU HE BCE ONWCaHHbIE Bbllle NPUMEHEHUS ABNATCA
OBOCHOBaHHbLIMU B CUIY MPUCYLLUNX OAHHOW OTpacinn O0COBEeHHOCTEN, CBA3aHHbIX C KPYMHO-
TOHHAXXHOCTbIO HEKOTOPbIX MPOAYKTOB M KOMMMEKCHOCTbIO NMpoM3BoACTB. Hanpumep, paspa-
B6oTKa HOBbIX CMOCOBOB CUHTE3a He Bcerda SBNAeTCs 3KOHOMMYECKW onpaBAaHHbIM Mepo-
npusaTMEM, a nepexo Ha bornee YMCTble BUAbI CbipbS UM NPOCTO ApYyrne BUAbl Cbipbs 3a4a-
CTYI0O HEBO3MOXHbI B CBA3N C TEM, YTO 3a4acTylo ABMASIOTCH 9KOHOMUYECKM Heuenecoobpas-
HbIMWN.

1.4.2 MeToAbl «Ha KOHLUE TPYObI»

B cuny TOro 4to npumeHeHMeM npoOLECCHO-UHTENPMPOBAHHOIO MeToAa He Bcerga
BO3MOXHO [JOCTMYb HOPMaTUBOB L4OMYCTUMOrO BO3AENCTBUSA Ha OKpYXXaloLlyto cpedy, B TOM
yucrne obpasoBaHUs CTOYHbIX BOA, COAEpXKallMX 3arpsas3HsaoLmMe BellecTBa, ra3oobpasHbix
BblAENEHNA N OTXOASALLMX ra3oB, NPUMEHSETCA METOL OUYUCTKN «Ha KOHLE TpyObl». [JaHHbIN
MeTO[ NO3BOJISIET BbIAENUTb U3 OTXOASLLErO NOTOKA 3arpsaA3HsoLLIME BELLLECTBA, NMOCNEe Yero
CTaHOBUTCSA BO3MOXHbIM €ro MCMofb30BaHME B TEXHONOMMYECKOM npolecce unu cobnioaa-
I0TCA HOPMaTUBbLI AOMYCTUMOro BO34ENCTBUSA Ha OKPYXKatoLLyto cpeqy.

OuuncTka oTxogsALWMX ra3os

Ounctka oTX04AWMX ra30B B XMMMUYECKON MPOMBILLIIEHHOCTM B NEPBYIO OYepeab CBSA-
3aHa CO CHWXEHUMEM COoAepXaHNSA B HUX B3BELUEHHbIX YacTul, (nbinen, asapo3onemn) n rasoob-
pasHbIX KOMMNOHEHTOB.
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Kak npaBumno, 04MCTKY OTXOAALLMX ra30B NPOBOAAT B HENOCPEACTBEHHOM 65IM30CTU OT
NCTOYHMKA 0O6pa3oBaHus. [10TOKM OTXOAALMX ra30B C Pa3nMYHbIMU XapakTepucTukammn pea-
KO NMoaBeprarT OYMCTKE B LIEHTPANM30BaHHOW CUCTEME.

M3BecTHble N JOCTYMNHbIE Cnocobbl O4YUCTKM NOAPOBHO NpuBeaeHbl B 06LLEAO0CTYNHbIX
nUTepaTypHbIX UCTOYHUKAxX. Takke Kak U B Criydae CO CTOYHbIMW BOgaMu OOLEeN3BECTHbIE
MeTOoAbl He Bcerga 9KOHOMWUYECKM 0O0CHOBaHbl. OBOCHOBAHHOCTb MPUMMEHEHUS TOro Wn
MHOrO MeToda OYUCTKU 3aBUCUT OT Hanuuus 3arpA3HAoLWMX BELLECTB, UX KONMYecTBa, no-
CTOSIHCTBa cOCTaBa U pacxoga.

OuuncTtKa CTOYHbIX BOA, coAepXalluux 3arpsasHaowme BewecTsa

MpeaonpuaTua xmuMmn4eckon otTpacnu npuberaroT K MCNoNb3oBaHMI0 MeToga o6paboTkm
CTOYHbIX BO[, COAepXalUMX 3arpsasHALMe BeLecTBa, «Ha KOHUe Tpybbl» ONS CHUMXKEHUS
KONMMYecTBa CTOYHbIX BO[, 3arps3HSAIOLMX BELLECTB, COAEPXKALLMXCA B HUX, U U3BNEYEHUNA
Nones3HbIX KOMMNOHEHTOB. OTOT METOo, OXBaTbiBaeT Kak NpeaobpaboTKy psiAOM C UCTOYHUKOM
obpa3oBaHns, Tak N KOHEYHYIO OYUCTKY COOpaHHbIX BOA nepea nx cbpocom B BOAHbIM 06b-
eKkT. OCHOBHbIE BO3MOXHbl€ CNOCOObI OYNCTKN CTOYHbIX BOA, NPUBEAEHbI B pasnnyHbiX odLue-
AOCTYMHbIX MCTOYHMKAX, B 4ACTHOCTU B MHGOPMALMOHHO-TEXHUYECKUX CMNpPaBOYHUKAX MO
HauNy4wmm AOCTYMNHbIM TeXHOMNormam P®, n NpUMEHNTENBHO K XMMUYECKON NPOMbILLIIEHHO-
CTW pacCMOTpPEHbI B pasgene 2 HacTosuwero cnpasodHuka HAT.

Ha xnmundecknx npegnpuaTnsax cywecTByeT, Kak npaBuno, cuctema cbopa n obpabot-
KM pasnuyHbix Bog. CyliecTByeT HECKOMbKO NoAxXo40B K mx o6paboTke CO CBOMMWU Npenmy-
LecTBaMn U HegocTaTkamu, 3aBUCALLMMUN OT CUTyaLMu, B TOM YMCHE BKOYatOLME:

- JeLeHTpanu3oBaHHbIe CUCTEMbI BOAOOTBEAEHUS, 0OpabaTbiBaloLmMe CTOYHbIE BOAbI
Y UCTOYHMKA MX 0Bpa3oBaHus U HanpaensoLmMe OTXOAALWNA NOTOK B BOAHbIE OOBHEKTHI;

- CMCTeMbl, NoAobHblE LieHTpanM3oBaHHbIM CUCTEMaM BOOOOTBEAEHUs, npeanonara-
IoWKne Hannume Ha nnowagke LEeHTpanvM30BaHHOM YCTaHOBKM cbopa M OYMCTKM (3a4acTyro
TakMe CUCTEMbI MPUHUMAIOT CTOKM OT COCeOHUX NPeanpuaTum n/vnn MyHuuunanbHble CTOKU
OT ropoACKMX NOCeneHni);

- LLEHTpann3oBaHHblE CUCTEMbl BOAOOTBEAEHUSA C YCTAHOBMEHHLIMW BbIlE MO Teuye-
HWI0 YyCTaHOBKaMW npeaBapuTenibHoNn obpaboTkn NoToKa y UCTOYHMKA UM 00beMHEHHbIX
NMOTOKOB (aHanorM4yHoO Npeablaywemy nyHKTY, MOryT NpUHMMaTb CTOKM OT Cy6aboHEHTOB);

- CUCTEMbI C nepefadven BoA4 Ha AOOYUCTKY Ha LEHTpanu3oBaHHble, B TOM YuCIie MyHU-
uMnanbHble, OYUCTHBLIE COOPYKEHNS;

- CUCTEMbI C NpeaBapuUTeSibHOM JTOKanNbHOM OYUCTKOW BOA C NocnenyrLllen nepegadven
Ha OOOYMCTKY Ha LIEHTpanuM3oBaHHble, B TOM YUCME MyHULMNASbHbIE, OYUCTHbLIE COOpPYXe-
HUS.

MpevmyllecTBa OeLeHTpanM30BaHHbIX CUCTEM 0OpabOoTKM CTOYHbIX BOA U CUCTEM
C npeaBapuTenbHoOM 06paboTkon foKanbHOM OYUCTKON HEMOCPEACTBEHHO HA UCTOYHUKE OO-
pa3oBaHus:

- onepaTop NPOU3BOLCTBEHHOW YCTAHOBKM MoKasbiBaeT 6onee OTBETCTBEHHYK MO3u-
LUMIO MO OTHOLLEHUIO K 3(PEKTMBHOCTU OYUCTKWU, KOrga OH HEenocpeacTBEHHO OTBeYaeT 3a
Ka4yecTBO cOpacbiBaeMbIX BOA;

- CTOK He pasbaBnseTcs ApyrMMm CTOKamMu M BewecTBamu M no3sonsget obpabatbl-
BaTb KOHLEHTPUPOBAHHbIE MOTOKK, K NPUMEPY AenaeT 3KOHOMMUYECKN LernecoobpasHbiM U3-
BMNeYeHMe LEHHbIX CbiPbEBbLIX U MPOAYKTOBbIX KOMMNOHEHTOB (OU3NKO—XMMUYECKMMU MEeToLa-
MU UK Xe ynpollaeT yaaneHue 3arpssHeHuin. bornee Toro npu BbICOKOW CTeneHu u3sneye-
HUSA 3arpsA3HEHUIA MOXET MOSABMTLCHA BO3MOXHOCTb MOBTOPHOrO WUCMOMb30BaHMS BOAbI Ha
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9TOW UIK Xe OpYron yCTaHOBKE, YTO He TOMbKO CHUXaeT HarpysKy Ha BoOHble OObEKTbI B Ya-
CTM cbpoca CTOYHbIX BOA, HO U CHWXaeT o6bembl 3abopa MCXOOHOW BOAbI, TakuMm obpasom
apeKT OT BHEOPEHUS TAKUX MEPONPUATUN YCUNUBAETCHA MHOTOKPaTHO;

- CHWXKEHNE pUCKa HEKOHTPOSIMPYEMOTO 3arpA3HEHMS CTOYHbIX BOA BbICOKMMWU KOHLLEH-
TpauMaMu 3arpsa3HUTENEN Npy OTKIOHEHUAX OT TEXHONOIMYECKUX PEXMMOB,

- 6bonbwasa rmbkocTb NpU HEOBXOANMMOCTU pacLUMpeHUst Npon3BoacTBa unu Gonblias
onepaTMBHOCTb MO OTHOLLEHWUIO K U3MEHSAOLLMMCS YCIOBUSAM;

- cucteMbl Ana ob6paboTKM CTOYHBIX BOA, HaxXo4sAWMeECs Y UCTOYHUKA NPOEKTUPYIOTCH
HenocpeacTBEHHO Noj napaMeTpbl CToKa U bnarogaps 9ToMy YacTo nokasbiBatoT 6onee Bbl-
COKMe 3KCMyaTaunoHHbIe KadecTBa, YeM CTaHAapTHbIE MeToabl;

- UCKNIOYaeTCca AononHuUTeNbHoe pas3baBrneHne NOTOKOB CTOYHbIX BOA, 3@ CYET 4ero
yBenuunBaeTcsa 3eKTUBHOCTbL 06paboTKw.

MpenmyLlecTBa LeHTPanNn3oBaHHbIX cucTeM 06paboTkn BOA:

- HanNnumMe cuHepreTudeckoro adpekta npu nepepaboTke CMeCU CTOYHbIX BOfA, CO-
Aepxawmx buopasnaraemMmble KOMMNOHEHTbI, C Y4€TOM TOro, YTO NMOTOKM CTOYHbIX BOA coep-
XaTt Tonbko Guopasnaraemble KOMMNOHEHTbI UKW 3arpsAsHSOLME BeLecTBa, He CHuXalLlme
CTerneHb OYMCTKM;

- HaNM4uMe NoNOXUTENbHbIX 3(PPEKTOB OT CMELUEHUS MOTOKOB, TakUX Kak KOPPEKTU-
poBKa TemnepaTypbl, pH cpeabl 1 BbipaBHMBaHWE CONECOOEPXKAHUS,

- bonee aheKTMBHOE MCMONb30BaHNE XUMMUKATOB (T. €. BMOreHHbIX 3MEMEHTOB) U
obopyaoBaHuA 1, crneaoBaTenbHO, CHMKEHME COOTBETCTBYHOLMX ONEPaLMOHHbIX 3aTpar;

- BO3MOXHO BO3HWKHOBEHWE [OMOSTHUTENbHbBIX 3(PEEKTOB OYUCTKM NPU COBMECTHOM
OYUCTKE MPOMBILLIIEHHBIX U MYHUUMNANbHbIX CTOKOB, BblpaxatLlmnecs B adpdpekre copbupo-
BaHUS N «0be3BpeXnBaHna» BpeaHbIX KOMMNOHEHTOB Ha akTMBHOM une B npoLecce duonoru-
4YecKkomn O4YMCTKe, K npumepy, cornacHo ATC 10 Takas oumcTka cnocobCcTBYET 3HAUYNTESNTbHOMY
CHWXXEHUIO B OYULLIEHHBIX CTOKaX MOHOB TSXeNbIX MEeTansos.

HeobxoauMo OTMETUTb, YTO HE BCE WU3BECTHbIE U MPUMEHSAEMbIE CMOCOObI OYMCTKM
NMEIOT IKOHOMMNYECKN 0BOCHOBaHHOE npuMeHeHne. OBOCHOBAHHOCTb NPUMEHEHUS TOro UNn
MHOro MeToda 3aBWCUT OT coCTaBa NMpUMecen, UX KonuvecTBa, NOCTOSIHCTBA COCTaBa, pac-
xo4a v pmsnyeckmx napameTpos.

1.4.3 TepMmuyeckue metoabl OMUCTKN CTOYHbIX BOA

CTO4YHbIE BOAbI XMMUYECKUX NPEeanpUAaTUA, coaepXalune pasnuyHble (BKMYasi pas-
NNYHbIE 3arpA3HAOLLIME BeLecTBa) MUHepPanbHble COMK, a TakKe OpraHM4YecKkne BeLLecTBa,
MoryT obpabaTtbiBaTbCs TEPMUYECKMMU METOLAMMU: KOHLEHTPUPOBAHMEM CTOYHbLIX BOA, C MO-
crneyroLwmnMm BblAeneHMeM pacTBOPEHHbIX BELWECTB B BUAE TBEPAbIX CONEN, OKUCIIEHNEM Op-
raHN4YeCKMX BELLECTB B NPUCYTCTBMM KaTanusatopa npu atTMocepHOM 1 NOBbILLEHHOM AaB-
NeHnn, XnakodasHbIM OKUCIEHNEM OpPraHMYECKUX BELLECTB, OrHEBLIM 00E3BpEXUBAHUEM.
Bbibop meTona o6paboTkn 3aBUCUT OT COCTaBa, KOHLUEHTpauMm 1 obbemMa CTOYHbIX BO4, MX
KOPPO3UIMHOM aKTUBHOCTU, TpebyeMon CTENEeHN OYUCTKM, a TaK e IKOHOMUYECKOW Lieneco-
00pa3HOCTM 1 NPUPOAOOXPaHHON 3(PPEKTUBHOCTM paccMaTpUBaEMoro Metoaa.

1.4.4 beccTouYHbIe CXeMbl NPOM3BOACTBA

I'Ile MCcnoJib30BaHNN COBOKYMHOCTU YKa3aHHbIX Bblille MEeTOOAO0B MOXHO nobutbes oT-
CyTCTBUA CTOYHbIX BOA, C6paCbIBaeMbIX C nnowagkn npennpuatnda Ha LUeHTparim3oBaHHbIe
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CUCTEMbI OYMCTKM NMBO HENocpeaCcTBEHHO B BoAHble 06bekTbl. PopMupoBaHme 6eCcToYHON
CXeMbl BOAOCHAOXeHNA n BOOOOTBEOEHUA — KOMMMEKCHasi U JOCTAaTOYHO CNOXHasa 3ajada.
B yacTtHOCTU, UMEIOTCS rpaHnYHbIE YCNOBMUS MO KNMMaTUYECKUM, TMOPONIOrMYeCcKUM 1 gpyrum
YCINOBUAM MECTHOCTU, B KOTOPbIX 3KCMyaTUPYETCH TEXHONOrMA/KOMMNIIEKC TEXHONOrMYECKNX
NpOLLeCCoB, CBA3aHHbIX C 06pa3oBaHMeM CTOYHbIX BOA, COAepXalunx 3arpasHsiolmne Belle-
CTBa, MO BO3MOXHOCTM UCMONb30BaHMA OOOPOTHLIX, @ TaK e MOBTOPHbIX CUCTEM/LMKIOB,
BOA C MOBbILWEHHBIM CoflecogepXaHmemM, TEXHUYECKON BO3MOXHOCTU YTUNU3aUMM KOHLEH-
TPUPOBAHHbLIX PACTBOPOB UMM OTXOA0B, 0Opa3yoLLMXCS B pe3ynbTaTe NPOMEXYyTOYHON 06-
paboTku BOAbl Nepen ee BTOPUYHBbIM NCMOMNb30BaHUEM.

PaccmaTpuBasi npakTu4eckm Bce cnocobbl OYMCTKM CTOYHBIX BOA W aHanu3upysi Cro-
cobbl co3gaHma 6eCCTOYHbIX CXEM Ha NPeAnpUATUSX XMMUYECKOW NPOMBbILLFIEHHOCTU cneay-
eT yKa3aTb Ha psag o06LWKnX HeJOCTaTKOB:

- MHOrme cnocobbl OYMCTKM CTOYHbIX BOA MpeanonaratT NepeBOd PaCTBOPEHHbIX
npMMecen B ManopacTBOpUMbIE COEOMHEHUS U BblOeNeHne nocnegHnx nytem cegumeHTta-
unn, ounbTpaumm, LEHTPUAYrMPOBaHNS Unu noTaumm, Npu 3ToMm HensbexxHo obpasyoTcs
0TX0Abl, KOTOPblE HEOOXOAMMO YTUNM3NPOBaTb UMK pa3MeLLaTb Ha 0ObEKTaxX pa3MeLLEeHUS;

- co3gaHne BEeCCTOYHBIX CXEM COMPSXKEHO C HEOBXOOUMOCTBLIO CO34aHNA Nonen ucna-
peHna nubo BHeOpeHue 3IHEProeMKMx MpoLeccoB (B TOM YUCME CBA3A@HHbLIX C CXXUraHUEM
TONnMBa), NpeanonararLmx BbICOKME UCMAPEHUS, YTO B CBOKD OYepenb COMPSKEHO C COMyT-
CTBYLOLWMMM Npobnemamm OYUCTKM TakK HasblBaeMbIX «BTOPUYHbIX BbIOPOCOB», a Takke CBSI-
3aHHble C 3KCNyaTaunen BbiNapHbIX U NblINIera3o0uUCTHBIX CUCTEM;

- N NepBoe 1 BTOPOE TakK UIN MHaYe CBA3aHO C BbiBEAEHMEM OTHOCUTENbHO BONbLUNX
nrowagen noa cosaaHue nosnen ucnapeHns unm Nog pasmeLleHme oTXo40B.

1.4.5 ObpaboTka BoA C UCNOSIb30BaHUEM MeTOoAa 3aKavku C Lenbio M3onsuum B
rny6oKux nnacrax-KosnsfeKkropax

OaHum n3 3dhdeKTUBHBIX METOAOB, NpeaoTBpaLLalLLMX HeraTMBHOE BO34ENCTBME
CTOYHbIX BOJ Ha OKpYXXaloLlylo cpeny, B TOM YMCRE MOBEPXHOCTHbIE M NOA3EMHbIE BOAHbIE
00BbEKTbI ABNAETCA MeToh, NPu KOTOPOM BOAbl HAarHeTatTCa NyTeM 3akadku B M30NIMPOBaH-
Hble NMacTbl FOPHbIX NOPOA.

Llenbto noasemHon usonauum SBNSETCA yaaneHue MCMNoNb30BaHHbIX BOA U3 cpeabl
HenocpeacTBEHHOro ObuTaHMAa 4enoBeka, HageXHasi HeorpaHM4YeHHas BO BPEMEHU N30ns-
uMa Mx B Hegpax, npegoTspallaroas nocTynneHna KOMMOHEHTOB CTOYHbIX BOL B 30HY ak-
TUBHOro BogooobmMeHa 1 bruonornyeckme LLenoyku.

Boapbl ¢ BbICOKOM MWHepanu3aunen npakTU4eckn He nogsepraroTcsa Omonornveckon
ouncTke. YTunumsauma n ob6e3BpexmBaHme Taknx CTOYHbIX BOA BbICOKO3aTpaTHA, XMMUYECKOEe
ocaXxgeHue, Kak npaBuno, nNpuBoauT K obpas3oBaHUO OONbLLIOrO KONMMYECTBa OTXOO0B MNpU
3TOM CTOMMOCTb YTUNM3aumm unv obe3BpexmnBaHnss MOXeT NpeBbiaTb CTOMMOCTb NPOU3-
BOAMMOWN LeneBon npoaykumm. COpoc Takmx CTOYHbIX BOA B BoAgHble 06bekTbl TpebyeT 3Ha-
YNTENbHOro pasbaBneHusl, T.e. HepauMoOHaNbHOMO MCNOMb30BAHUS UCXOOHbIX - MPUPOAHbLIX
BOA, M MOXET NPUBECTU K 3aCONeHuto, Aerpagaumm n BbiIBO4Y U3 XO35MCTBEHHOro obopoTa
3HauuTenbHbIX Tepputopun. MNMoatomy unsonsaumsa B rrybokux KonnekTopax ssnsertcsa 6es-
YCINOBHOW anbTepHaTMBOW HAKOMMEHUI CTOYHbIX BOA UM MHOFO TOHHaXXHbIX NMPOLYKTOB WX
nepepaboTkM Ha NOBEPXHOCTU 3eMnun unn cbpocy nx B BOAHbIE OOBEKTLI U, Taknm obpasom,
nMeeT NPUPOJOOXPaHHYHO HanNpPaBNEHHOCTb.
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PaccmatpuBaembil MeToq npedycMaTpyMBaeT peanusauuio cucTtemMbl obecneveHus
3Konormyeckon 0e30nacHOCTU BKIHOYAKOLWEN TPU OCHOBHbIE MeponpuaTusa: ob6ocHOBaHME
BblOOpa reonorn4yeckon CTPYKTypbl, TEXHNYECKOE COOTBETCTBME yYacTka Heap TpeboBaHNAM
nokanmsaumm CTOKOB U UX MU30MSUMKN, co3aaHne 3PdeKkTUMBHON CUCTEMbl MOHUTOPUHra reo-
norMyeckon cpedbl B Nepmoabl XXM3HEHHOMO LKA UCNOb30BaHWs ryOuHHOM M30MsLUMK.

MwupoBon onbIT N pe3yrnbTaTbl NPaKTUYECKOro NPUMEHEHUST pacCcMaTpuBaemMoro MeTo-
Aa (c Havana 20-x rogoB 20-ro Beka) NnoATBEPXAal0T BbIBOA4 O TOM, YTO TEXHONOrMMU rryouH-
HOWN M30NALMK ABNAOTCA A4S ONpeaeneHHoro coctaBsa Bo4 €ANHCTBEHHbIM MPOrpPeCCUBHBIM,
NPUPOAOOXPAHHBLIM N AKOHOMUYECKN LieniecoobpasHbiM METOOO0M.

PaccmatpuBaembln MeToa ycnewHo peanudyetca B Poccuinckon ®depepaunn npu
NPOM3BOACTBE COAbl, KayCcTuka, Aobblde n nepepaboTke conen (XNopuaosB Kanus, HaTpus,
MarHum v g.p.), 4ns CTOYHbIX BOA, 00pasyowmxcsa B npoLecce BOCCTAHOBMNEHNSI KATUOHUTOB
N aHWOHUTOB MPWU AENOHU3aLUMM BOAbl, @ TaK Xe aBnseTca adhdPeKkTMBHbIM MeToaoM obpa-
DOOTKM CTOYHbIX BO, COAEPXKALLMX YCTOMYMBBIE K BMONOrM4Yeckon aerpagauum opraHmyeckme
BellecTBa (K NnpuMmepy, conecoaepxalume CToYHble BOAbI C HE3HAYUTENBHBIM COAEPXKAHMEM
beHOMoB) pasnMyHON NPUPOAbLI, MOXET OblTb 3KOHOMUYECKN HE BbIFOAHO KOHLEHTPUPOBATD,
ncnapsite, noasepratb abcopbuMOHHBEIM MeToAaM, a KaTanuMTUYeCKMM U OpyrMm MeTonam
(oecTpykuun MOryT MellaTb coepXalimecs B CTOYHbIX BOOAX MUHeparnbHble BellecTsa U
B3BECHU).

AP PEKTUBHOCTbL METO4A B OCHOBHOM OMNpeaesniieTcs 3a CHET CHUXKEHUS KanuTarbHbIX
N Tekywmx 3aTpaT No CPaBHEHWIO C anbTepHATUBHbIMM MEeTOo4aMW OYUCTKU U YTUNu3aumm
CTOYHbIX BOA U OTXOAO0B. [1pn aTOM Takke HEOBXOAMMO y4YecTb NPaKTUYECKN MOSIHOE UCKITHO-
YeHne BO3HMKHOBEHUS pUCKa 3arps3HEHUS OKpYyXKatoLen cpefbl U, Kak CreacTBue, CHUKeHne
BO3MOXHbIX 3aTpaTt Ha yCTpaHeHWe NocneacTBUN 3arpsi3HEHNSA OT BO3HMKHOBEHUS CUTYaLNN,
CBSI3@HHbIX C HAPYLUEHNAMUN TEXHOMOMMYECKNX PEXMMOB Ha OYUCTHLIX YCTAHOBKaXxX, M OT aBa-
pun.

[nsa kaxxgoro otaenbHoro o6bekTa Takon pacyeT OyaeT yHMKaneH, B BUAY yHUKanbHoO-
CTU U HEOQHOPOAHOCTU reosiormyecKknX yCroBUn Ha pasriMyHbIX TeppuTopusix. B Toxe Bpems
CTPOMTENLCTBO OAMHOYHbBIX CKBaXXMH, Kak 3KCNIyaTauuMOHHbIX, Tak U HabnogaTenbHbiX, a
TaKke CTOMMOCTb BO3BeAeHUs OOBbEKTOB MHPPACTPYKTYPbl MOXET ObiTb 4OCTATOYHO TOYHO
paccyMTaHa Ha OCHOBaHUWN 3KCMEPTHbIX OLEHOK.

PaccmaTtpuBaembii MeTOL OCYLLIECTBIISIETCA B COOTBETCTBUMN C TpeOOBaHMSIMU HOpMa-
TMBHO - NPaBOBbIX akToB Poccuickon degepaumm, Npy HanM4nMm COOTBETCTBYHOLLEN JTMLIEH-
311 Ha BUA OeATenbHOCTU U NpaBo Mosfb3oBaHMe Heapamu. [lpu aTOM OTCYTCTBUE HeraTms-
HOro BO3JENCTBMS Ha OKpYXaloLly cpefy OOSDKHO NOATBEpXOaTbCA pesynbTaTamMu MOHU-
TOPUHra.

B03MOXHOCTb OTHECEHMS MeToda 3akayku CTokoB k obnactn HOT, paBHO kak n 6es-
ONacHOCTb NPUMEHEHNa MmeToaa, obecneynBaeTcsl NPU BbINOSHEHWUM CNEQYOWMNX YCNOBUN:

- Hagnexawmn BbIOOp nnacta — KomnnekTopa (reonormd4eckon CTPYKTYpbl yvacTka
Heap);

- COOTBETCTBME TEXHUYECKMX PeLleHnn TpeboBaHMAM NOKann3aunmm CTOYHbIX BOA U UX
HaAeXHoW n3onsaumm ot bruocdeps,

- Hanuyne 3aPPEKTUBHON CUCTEMbI MOHUTOPUHIA HEAP B NEPUOAbl XXNU3HEHHOIO LKKa
obbekTa.

[nsa BbINONHEHNSA 3TUX YCNOBUIA NpeaycMaTpmMBaeTCcs Lernblii KOMANEKC Hay4yHo oboc-
HOBaHHbIX MEPOMNPUATUIN KaK Ha CTaaun NPOEKTUPOBAHNA OOBEKTOB M30NSALMM CTOUHBIX BOA
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B ITIy6OKVIX nnacrtax-KoJsuiekTtopax, Tak 1 Ha CtTagunn nx CTpouTesNibCTBa n I'IOCJ'IG,EI,yI-OLIJ,GVI 9KC-

nnyaTauun. CyLHOCTb YKa3aHHbIX MEPOMNPUSATUIA NpeacTaBneHa B Tabnuue 1.6.

Tabnuua 1.6 — OcHOBHblEe acnekTbl cMCTEMbl 0becnevyeHns aKkonormyeckor 6esonacHocTy,
pauMoHanbHOro UCMoNb30BaHNA N OXPaHbl Heap

YcnoBua obecneveHuns
aKkonorn4yeckom 6es-
OMNacHOCTU, paunoHarb-
HOro UCMOJIb30BaHNA U
OXpaHbl Heap

MeponpuaTtna no BeINOSTHEHWIO YCIOBUIA

[MpoekTHO
000CHOBaHHbLIN BbIOOP
nnacra — Konnekropa

Bbibop nnacTa-konnekropa, obecneynsaroLero npuém
3aaHHOro pacxofa, Konm4yecTsa U CoCTaBa CTOYHbIX BOA, Npwu
HanM4ynMn HagEXHON eCTeCTBEHHON MMAPOANHAMUNYECKOM

(reonoruyeckon n3onaAuumM nNnacra-Konnekropa, npegorspallaroLlero
CTPYKTYpbl y4acTka NOCTYyNfIeHNne KOMMNOHEHTOB CTOYHbIX BOL B 30HY aKTUBHOIO
Heap) BOOOOOMEHaA 1 BMoNornyeckme LenoYKu.

CooTtBeTcTBME BbI60p TEXHNYECKMX N KOHCTPYKUMOHHBIX pPEeLUEHNA-CUCTEMDI

TEXHUYECKUX peELLEHUN
N NPOrHO30B
aKcnnyaTtauum
TpeboBaHNAM
6esonacHocTy,
pauMoHanbHoro
NCrnonb30BaHNA U
OXpaHbl Heap

HarHeTaHus ob6bekTa (MOCTyNfeHne 1 fiokanu3aums CTOYHbIX
BOA B BblbpaHHOM nnacTe-konnekrope), obecneyvnsatolmnx 6es-
onacHoe, paumoHanbHoOe Ucnonb3oBaHNe N NpeaoTBpalleHme
3arpsisHeHMst Heap nNpu NpoBeaeHNn paboT, CBSA3aHHbIX C
nonb3oBaHNEM Hegpamu, Npu cOpoce CTOYHbLIX BOA. DKCNEPTHO
NOATBEPXAEHHbIE NONOXUTENbHbIE Pe3yNbTaThbl PerynsipHon
oueHkn (obocHoBaHMs) akcnnyaTtaumm obbekTa.

Hanuune
adpeKkTMBHOM
cUCTEMbI
MOHUTOPWHra
reosiorm4yeckomn cpeabl

Co3gaHue NnpoekTHOOH6OCHOBaHHOM ceTn HabnaaTenbHbIX
CKkBaXuH. PaspaboTtka n yTBep>XaeHne nporpaMmmbl
MOHWUTOpPWHra cocToaHnsA Heap. NpoBeneHne
rMMOpPOreosniorMyeckoro, rmapoxXMMmn4eckoro, reoomnanyeckoro n
APYrnx BUOOB KOHTPOMsS B 06bemMe 1 B COOTBETCTBUM C
nporpaMmmon MoHUTopuHra. OcyLecTBrieHMe KOHTPONs
TEXHMYECKOro COCTOSIHMSA 0bbekTa. AHanNn3 u npeacTaBneHne
MHopMaUUKn o0 pesynbTaTtax MOHUTOPMHIAa B OpraHbl
rocygapCcTBeHHOW BnacTu.

Pasgen 2. OnucaHune opraHU3auUOHHbIX U TeXHONOrMYeCcKnxX
npoueccoB, UCNONb3yeMbIX OJIsl peLleHusi paccMaTpMBaeMon

MeXOoTpacneBou NpoonemMbl

2.1 CucteMbl IKOOrM4yeckoro meHemxmeHTta (COM)

B naHHOM pasgene npmBoasTca bonee noapobHble cBeaeHUs B gobaBneHne K oowmm
onucaHusM B pasgene 1 u paccMaTpuBatoTCa acnekTbl ynpaBrieHUss CTOYHbIMM BOAAMU U
BblOpocamu B aTmocdepy, NoA4YEPKMBAETCSH BaXXHOCTb AOCTUXXEHNS BbICOKOrO YPOBHS 3aLLM-
Tbl OKpY>KaloLen cpeabl B LENOM Nnpu onepauuoHHOM YNpaBfeHUn XMMUYECKUM npeanpus-
Tvem. Tam, rae 3TO BO3MOXHO, NOAAEPKNBAETCA COBMECTHbIA NOAXOA K BOAHLIM U ra3oob-
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pasHbiM amuccuam. Cneundmka cpeabl YYMTbIBAEeTCA TOMbKO B TeX Cryyasx, Korga 3ageu-
CTBYIOTCS CTpaTerus Unv MHCTPYMEHTbI, XapaKkTepHble TOSbKO AN AaHHOW cpenbl.

[aHHbIn pasgen onucbiBaeT ynpasreHne 3almuTon OKpyXKatowen cpedbl Kak B3auMo-
AencTBMe  Mexgy — cuctemMamm  yrnpaBfeHuss U UHCTPYMEHTaMu  yrpaBsreHus,
He orpaHnymBadach Nnpobnemamm CTOYHbIX BOA M BbIBPOCOB B aTMocdepy. B npoTMBHOM cny-
Yae OH He ByaeT COOTBETCTBOBATL LieNv MHTENPUPOBAHHOIO Noaxoaa.

BHegopeHne COM Ha kaxgoM KOHKPETHOM OObekTe 3aBMCUT OT BO3LEWUCTBUS Bepdy-
Lencs OeaTenbHOCTU Ha OKPYXKatoLLyHo cpeay M OOSMKHO YYUTbIBaTb KOHKPETHYHO aKomornye-
CKYHO CUTyauUMIO Ha TeppuTopun NPON3BOACTBEHHOW MMoOWaAKn U BOKpYr Hee. B aTon rnaee
npeacTasneHbl o6Lwmne NPUHUMMIBI U OTHOCALLMECHA K HUM MHCTPYMEHTbI, Heobxoammble ans
BHeapeHuss COM un nogxogdawme anst XMMnyYecknx npon3BoacTB.

C3OM saBnseTca MeTogoM, MO3BOMSALWNM onepaTopaMm YCTaHOBOK peLlaTtb 3Korornye-
Ckne npobnembl Ha cucTeMaTn4eckon n oveBmaHon ocHose. COM aBnaTca Hanbonee gen-
CTBEHHbIMWU N APPEKTUBHLIMK, KOr4a OHM 0Bpa3yoT HEOTbEMMEMYIO YacTb OBLIEN CUCTEMDI
MEHEPKMEHTA U ONepaLmoHHOro ynpasneHns Npon3BoaCTBOM.

COM dokycnpyeT BHMUMaHME onepaTopa Ha 3KOMOrMYEeCKMX XapakTepucTukax ycTa-
HOBKW. B 4yaCcTHOCTK, NyTeM NPUMEHEHUS YeTKMX paboumnx npoueayp Kak ansi HopMarnbHbIX,
Tak U OANg HecTaHOapTHbIX YCOBUM JKCMfyaTauumn, a Takke nytemMm onpeneneHns cooTBeT-
CTBYIOLUNX NIMHUN OTBETCTBEHHOCTM.

Bce pencteyowme COM BKNOYAOT KOHUENLMIO HEMPEPbLIBHOIO COBEPLLEHCTBOBAHUSA,
a 3TO O3HayaeT, YTO ynpaBrieHWEe OKpYyXawllen cpefon — 3TO HenpepbiBHbIA NpoLece,
a He MpPOEKT, KOTOPbIA B KOHEYHOM MUTOre NoaxXoanT K KOHLy. CyLecTBYIOT pasfnnyHble CXeMb
npoueccos, HO BonblumMHCTBO COM ocHoBaHbl Ha uukne PDCA (MNnaHnpyn — genam — npo-
BEPSAN — WUCMOSHAN), KOTOPbIA LUMPOKO MCMNOMb3yeTCA B APYIMX KOHTEKCTax MEHeKMEHTa
opraHmsauun. Lukn npeacrtasnseTr cobon utepaTtMBHYO AMHAMWUYECKYHD MoAenb, rae 3a-
BEpPLLEHME OLHOrO LMKNa NPoucxoauT B Ha4Yane crneaytowero (CM. pucyHok 2.1).
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PI/ICyHOK 2.1 — Mopenb CUCTEMbI 3KONOMMYECKOro MeHeMKMEHTa

COM wMoxeT npuHMMaTb OpMYy CTaHOAPTM3MPOBAHHOM WM HeCcTaHA4apTHOW
(«HacTpamBaemon») cuctembl. BHegpeHue wn cobniogeHne MexayHapoaHO MPU3HAHHOW
CTaH4apTU3MpOBaHHOM cucTeMsbl, Takon Kak EN ISO 14001:2015, moxXeT nNoBbICUTb AoBeEpue
k COM, ocobeHHO npu ycnoBun Hagnexawien BHewHen nposepkn. EMAS obecneunBaeT go-
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NOSTHUTENbHYIO AOCTOBEPHOCTb B CBSI3M C B3aMMOAEWNCTBMEM C OBLLECTBEHHOCTbLIO nocpen-
CTBOM 3asBreHnst 06 oxpaHe okpyxatowen cpenbl 1 MexaHnama obecneveHus cobnogeHms
NPUMEHNMOro NPUPOAOOXPaAHHOro 3akoHogaTtenbcTBa. OgHako HecTaHO4apTU3NPOBAaHHbLIE
CUCTEMbI MOTYT B NMpuHumune ObiTb 0AMHAKoBO 3(PEKTUBHBIMU NPU YCNIOBUWN TOrO, YTO OHU
AOIMKHBbIM 06pa3oM pa3paboTaHbl U BHEAPEHDI.

CrangaptmsnpoBaHHble cuctembl (EN ISO 14001:2015 wnn EMAS) n HecTtaHgapTu-
3MpOBaHHbIE CUCTEMbI B MPUHLUNE MPUMEHSAIOTCS K OpraHn3aumsm, HacTOALWMN OOKYMEHT
nucrnonb3yeT 0Oonee y3kMA MNOAXO4, He cuMTas BCeX BMAOOB OEATENbHOCTU OpraHuM3aumm,
HanpumMep, B OTHOLLEHNN X NPOAYKTOB N YCIYT.

C3M moxeT cogepxaTb criefytoLme KOMMOHEHTbI:

|. 3anHTEepeCcoBaHHOCTb PYKOBOACTBA, BKOYas BbiCLLEEe PYKOBOACTBO;

[I. 3Konorn4yeckyto NONUTUKY, KOTopasa BKMOYaeT B cebA NOCTOSAHHOE COBEPLUEHCTBO-
BaHWe YCTaHOBKWN NOCPEeACTBOM MEHeIXKMEHTA;

[ll. nnaHMpoBaHMe 1 ycTaHoBNeEHNe HeobXxoanMbIX Npoueayp, Lenen n 3agad B cove-
TaHUn ¢ PMHAHCOBbLIM NSIAHMPOBAHNEM U MHBECTULMNAMU;

IV. BbINONHEHMeE npoueayp, Tpebyowmx ocoboro BHUMaHNS:

a) CTPYKTypa U OTBETCTBEHHOCTD;

6) Habop, oby4eHne, MHPOPMUPOBAHHOCTb N KOMMNETEHTHOCTb;

B) CBSA3MU;

r) y4actue CoTpYAHUKOB;

) OOKYMEHTBI;

€) 9(pPeKTMBHLIN KOHTPOSIb NPOLIECCa;

X) nporpamMmmMbl TEXHUYECKOrO 0OCNYyXMBaHUS;

3) TOTOBHOCTb K Ype3Bbl4alHbIM CUTYaUUsIM U pearnpoBaHue;

V. obecneyeHne cobnogeHnst NPMpoaoOOXPaHHOro 3aKoHO4aTENbCTBA;

VI. npoBepKy paboTocnoCOBHOCTU U MPUHATUE KOPPEKTUPYIOLLMX Mep C yaeNeHUeEM
0co60ro BHUMaHu1s K CrieayoLwmm 4ENCTBUAM:

a) MOHUTOPWHT U U3MepeEHUe,

6) KoppeKkTupyrLmne n NPeEBEHTUBHbIE AENCTBUS,

B) BeAaeHue 3anucen,

r) He3aBMCUMbIV (KOrga 3TO MPaKTUYECKN BO3MOXHO) BHYTPEHHUN U BHELUHWA ayauT
Ans onpefeneHnsa He3aBUCUMMO OT Toro, cooTBeTcTByeT i COM 3annaHMpoBaHHbIM Mepo-
NPUATUAM 1 Hagnexalwmm nn obpasom BHeLPSETCA U NOAEPKUBAETCS;

VII. 0630p COM 1 ee NOCTOAHHYIO NPUrOAHOCTb, a4eKBAaTHOCTb U A(P(PEKTUBHOCTL CO
CTOPOHBI BbICLLUErO PYKOBOACTBA;

VIIl. nogroToBky perynspHon 3KofIorM4yeckon aeknapaumm;

IX. Banuaauunio opraHom no cepTuukauum nnm BHewHUM sepudukatopom C3M;

X. cnepoBaHue 3a pa3Butnem 6onee YMCTbIX TEXHOMOMUN;

XI. paccmMoTpeHe BO3AENCTBUS Ha OKpYXalLyl cpedy OT BO3MOXHOIMO CHATUSA C
3KcnrnyaTauum yCTaHOBKM Ha aTarne NnpoekTUpOBaHUS HOBOrO 3aBoAa M Ha NPOTSKEHUN BCErO
CpoKa ero cny»xobi;

XIl. npumeHeHne oTpacneBoro 6eHYIMapK1Hra Ha perynspHon OCHOBE,

XIll. nnaH ynpaBneHnsa oTxogamu.
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B yacTHOCTH, OnNa cekTopa XMMUYECKOW MPOMBILLIIEHHOCTU TaKXe BaXKHO Yy4uTbiBaTb
cnegyrowme noteHumanbsHble ocobeHHocTn COM:

XIV. Ha ycTaHoBKax/06bekTax C HECKONbKMMU onepaTtopamMu, co3gaHne oobeauHeHnn,
B KOTOpbIX ONpenenstTcs ponun, 06s3aHHOCTM M KOOpAMHAUMSA OnepauMoHHbIX npoueayp
KaXxoro orneparopa yCTaHOBKW B LieNAX pacluMpeHns coTpyaHMYecTBa Mexay pasnnyHbIMn
onepatopamu;

XV. MHBEHTapM3aLmMo CTOYHbIX BOA 1 BbIOpOCOB B aTMOcdepy.

C3M cogencrtsyeT 1 nogaepXUBaeT NOCTOSTHHOE YNyYLLEHNE 3KOMOrMYEeCKUX Xapakre-
PUCTUK YCTaHOBKW. ECnun ycTaHoBKa yXXe nmeeT xopolume obLume 3KOMormyeckme xapakrepu-
ctukn, COM nomoraeTt onepaTtopy nogaepXmnBaTtb BbICOKMA YPOBEHb NPON3BOAUTENBHOCTMW.

2.2 NMpoun3BoACTBEHHbLIN 3KONMOrM4YeCKNM KOHTPOIb

[Mpon3BoaCTBEHHBIA KOHTPOMb B 00MacTM oxpaHbl OKpyxatowen cpeabl (MpounsBoa-
CTBEHHbIN 3KONOrnyeckn KoHTpornb, MN3K) ocywectenseTca B uenax obecnevyeHns BbINO-
HEeHUs B rnpouecce X03ANCTBEHHOW N MHOW OeATeNbHOCTU MepPOorpuUsaTUA N0 OXpaHe OKpyxa-
owen cpefbl, paunMoHanbHOMY UCNOSb30BaHUIO N BOCCTAHOBIIEHMIO NPUPOLHbLIX PECypCoB, a
TaKke B Uenax cobnogeHns TpeboBaHmii B 0611acTn oxpaHbl OKpYXatoLien cpebl, yCTaHOB-
NEHHbIX 3aKOHOOATENbCTBOM B 00M1acTy oxpaHbl okpyxatowen cpedbl. OH Takke CBA3aH UH-
CTpyMeHTamu cTpaTterum n 6e3onacHocTu.

OcHoBHas yacTb MHGOpPMaLMK, KOTopasi NO3BONSET OUEHMBaTb OOCTMXKEHUE uenen,
noctaeneHHbix COM, cobupaetcs nocpeacTBOM CUCTEMbI n3MepeHuin. BeposTHo, Hanbonee
BaXKHbIM BOMPOCOM SABMISIETCS KOHTPOSb NpaBuibHOM paboTbl NPOLIECCOB MPOM3BOACTBA,
npoBepKa COOTBETCTBUA YCTAHOBIIEHHbIX 9KONOMMYECKMX Lienen, BbiIgBNeHMe 1 NOMOLLb B OT-
CrNeXnBaHUM HecYacTHbIX CnyyYyaeB U MHUMAEHTOB. COOTBETCTBEHHO, NPOU3BOACTBEHHbIN
KOHTPOSb TeXHonormyeckux npouecco n MNOK aBnsa0TCa B3aMMoyBsi3aHHbIMU Npoueaypamu.

M3 MHOXXeCTBa OpraHmM3aunoOHHbIX N TEXHUYECKUX NOOXOA0B U PeLLEHN, NPUMEHUMbIX
ansa opradmsauum MNOK, Heobxoammo BbIGMpaTh Te, KOTOPbIe HauNy4YwnmMm obpasom oTBevaroT
NoCTaBfeHHbIM 3adavyaM, UMET TEXHOMOMMYECKYH0, OTpacneByo, NOLOTPACEBYO U perno-
HanbHYO cneumdurKy, a TaKke COOTBETCTBYOT MOLLHOCTN NPON3BOACTBA.

[ns pasnuyHbiXx NogoTpacnen XMMMYEeCKOM NPOMbLILLITIEHHOCTU YNCO U NepPeYeHb na-
pamMeTpoB, noanexalwmnx onpegeneHno B npouecce nposegeHna MNIK, nameHseTcs B BeCb-
Ma Wnpokmx npegenax. MNpu aTomMm BO BCex cry4vasix nepBoovepeaHOe BHUMaHue cregyeT
yaenaTb Hanbonee CyweCcTBEHHbIM M 3HAYMMbIM NapaMeTpaMm, XapaKTepuayoLmMmMm 3KONorm-
yeckume acnekTbl npeanpusatms. CornacHo TpeboBaHuaM, ycTaHoBEHHbIM PeaeparnbHbIM 3a-
KoHOM OT 10 siHBapst 2002 r. Ne 7-®3 (peq. oT 29 nona 2017 r.) «O6 oxpaHe OKpyxatoLLen
cpeapbl», CT. 67, N. 5, «NpU OCyLLECTBNEHUN NPOU3BOACTBEHHOINO 3KONOMMYeCKOro KOHTPONs
n3mepeHnsa BbIOPOCOB, COPOCOB 3arpsA3HSAOLLNX BELECTB B 0083aTeNlbHOM NopsiAKke Npom3-
BOOATCS B OTHOLLUEHUWN 3arpsi3HAOLLMX BELECTB, XapakTepu3ayloLWmnX NpUMeHsieMble TEXHOSO-
Mn n 0COBEeHHOCTM NPOM3BOACTBEHHOrO Npouecca Ha 00bekTe, OKa3blBalOLWEM HeraTuBHoe
BO3JENCTBME Ha OKpyXaloLlyto cpefy (MapkepHble BelwlecTsa)». [1oaTomy B npouecce npo-
BeaeHunsa M3OK BHUMaHWe criegyeT yaenaTb MeTo4aM KOHTPOMSA, HamnpaBfeHHbIM, npexae
BCEro, Ha onpeaeneHne MapKepHbIX BELWECTB, XapaKTepHbIX ANg AaHHOro NpoM3BOACTBa.

KpuTepuin NpOMBbILLNIEHHOMNO BHEAPEHUs urpaeT 6onbllyko porfb NPU pacCMOTPEHUU
BOMpOCa MO OCHALLEHMIO CTaUMOHApPHbIX UCTOYHMKOB OOBLEKTOB | kaTeropum «aBToMaTuye-
CKMMWN CpeacTBamMu U3MEPEHUS M yyeTa obbemMa unm Maccbl BbIGpOCOB 3arpA3HAIOLLNX Be-
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LecTB, COPOCOB 3arpA3HSAOLLMX BELLECTB U KOHLEHTpauun 3arpasHaoLWwmnX BeLWeCTB, a Takke
TEXHUYECKMMU CpeacTBamMu pukcaumm n nepegaydm nHgopmauum ob obveme m (Mnm) o mac-
ce BbIOpPOCOB 3arpsi3HAIOLWLNX BELECTB, COPOCOB 3arpA3HAOLLMX BELLECTB U O KOHLEHTpaL MM
3arpsA3HALWLMX BELECTB B roCygapCTBEHHbI POHA AaHHbLIX rOCYy4apCTBEHHOrO aKonormye-
CKOr0O MOHUTOpMHra (rocyaapCTBEHHOrO MOHUTOPWHra OKpYXKalowen cpenpl)» B COOTBET-
ctBum ¢ nn. 9 n 10 cT. 67 PepepanbHoro 3akoHa ot 10 aHBapsa 2002 r. Ne 7-®3 (pea. ot
3 mona 2016 r.) «O6 oxpaHe okpyxatolen cpenbl». MaccoBbin (06s3aTenbHbIN) Nepexon K
BHEAPEHMI0 aBTOMaTUYECKUX CPeACTB N3MEPEHN NoTpebyeT onpeaeneHHOro BpeMeH!, YTo
00ycnoBneHo HeEOBXOOUMOCTLIO HE TONbKO YeTKO 060CHOBATL, Kakne MMEHHO napameTpsbl, B
KakMx YCMNOBMSIX M Ha KakMx nocTax (B Kakmx TOYKax) uenecoobpasHo onpeaenstb, HO U
YCTAHOBUTb, Kakne aBTOMaTU4eCKME CpenctBa M3MepeHUn MoryT ObiTb AOCTYNHBIMU U 3KO-
HOMMYECKN OBOCHOBAHHBbIMU ANA O6BHEKTOB | kKaTeropnmn 1 NPUMEHNMbIMU B LIENAX Nepenayn
nHpopmauun B oHA AaHHbIX rOCYAapCTBEHHOIO 3KOSOrMYEeCKOro MOHUTOpUHra. Peub naet
O HanMunn NPeasioKeHNN Ha pbiHKe 060pPyaOBaHUSA, XapaKTepUCTUKax CpeacTs U3MepeHun,
NX NPON3BOANTENAX, BO3MOXXHOCTAX CEPBUCHOrO 06CNyXMBaHUSA, CTOMMOCTH U Np.

[na cpencte namepeHun, KoTopble npeanonaratT npouenypbl otbopa npob ¢ nocne-
AYIOLWMM aHanNUTUYECKUM onpeaeneHneM BblOpaHHbIX MokasaTenen, Kputepuin BHeOLpeHUS
ABNSETCS MEHee CYLLECTBEHHbIM, TaK Kak 6ONbLUMHCTBO NPeAnpuUATUA, KOTOpPble OTHOCATCA K
obbekTam | kaTeropum, nMbo pacnonaraet cO6CTBEHHbIMU aKKpeaUTOBaHHbIMU nabopaTopus-
MK, NMMbo npuberaeT K ycrnyram akkpeauTOBaHHbIX LEHTPOB, NPeACTaBNASIOLWMNX YCIyrn B COOT-
BETCTBYHOLLEN 0BnacTu.

Mo psigy BonpocoB ocyuiecterneHnst NOK 6onblioe 3HadeHne MMeeT UCnonb3oBaHue
KOCBEHHbIX (pacyeTHbIX NapaMeTpoB), KOTOPblEe MO3BOMAKT Nofnyyarb Heobxoanmyo Ans Le-
Nemn 9KOSTOrMYecKoro KOHTPons Hpopmaumio 6e3 NpmMBneYeHNa AONONTHUTESNBbHBLIX PECYPCOB.

OcCHOBHble NpUHUMNBI BbIBOpa HaWny4dwux NOOXOAOB M METOAOB AN BKIOYEHUS
B N3K Bkno4vatoT:

- HaNMYMe nokasaTens B NepeyHe 3arpA3HALWMX BELLECTB, B OTHOLIEHUN KOTOPbIX
NPUMEHSAIOTCA Mepbl rOCYAAapPCTBEHHOrO PerynmpoBaHna B 06nacTu OXpaHbl OKpYyXKatoLlewn
cpeasbl;

- CYLLEeCTBEHHOCTb NokasaTtens Afs BbINOSIHEHNS YCIOBUIA KOMMIEKCHOTO 3KOMormye-
CKOro paspeLleHns n NoaTBepXAeHNA COOTBETCTBUSA YCTAHOBIIEHHbLIM TPebOBaHNAM;

- 0693aTeNbHOCTb KOHTPOMNS MapKePHbIX BELLECTB;

- BO3MOXHOCTb KOHTPOMS PUCKOB BO3HUKHOBEHMUS THXENbIX HebnaronpusiTHbIX Mo-
CneacTBUA NPY OTKIOHEHUW NapamMeTpa OT 3a4aHHOro (HopMarnbHOro) MHTepBana sHa4yeHun;

- Y4ET BPEMEHHbIX XapaKkTePUCTMK TEXHONOMMYECKNX NPOLLECCOB;

- y4eT 0COBEHHOCTEN N3MEPEHNI B pa3nnyHbIX cpeaax;

- y4eT MeTponornyeckmx TpebosaHunm,

- yyeT TpeboBaHun B 06nactn npombILfieHHOW 6€30MacHOCTU 1 OXpaHbl TpyAa;

- 06513aTENBbHOCTb OpraHM3auumn HenpepbiBHbIX (ABTOMATUYECKNX) N3MEPEHNN;

- nepuoa BHeApeHus (Mpexae BCero, OTHOCUTCS K HeNpepbIBHbIM U3MEPEHUAM);

- uenecoobpasHOCTb (BO3MOXXHOCTb) ayTCOPCUHIa;

- 9KOHOMUYECKYIO LernecoobpasHoCTb.

[na Hagnexallen akcnnyaTaunum CUCTEM OYUCTKN CTOYHbIX BOA U CUCTEM OYUCTKM OT-
X04daLWmMX ra3oB TpebyeTcs KOHTPOMb napameTpoB TEXHOMOrMYecKoro npolecca u ueneHa-
npaBfeHHas KOPPEKTMPOBKa MapameTpoB BedeHus npouecca. ViamepeHne HeobxogmMbix
napameTpoB MOXET ObiTb BbIMNOMHEH NOCPEACTBOM OHMAaMH-U3MepeHun (Kotopble obneryaroT
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ObiCTpOe BMeELLaTeNbCTBO M KOHTPOISb) MM aHanMTUYECKUX pe3yribTaToB, MOSyYEHHbIX U3
npo6 TEXHONOrMYECKMX MOTOKOB B COOTBETCTBMM C NpOrpammoint KoHTpons. [lapameTpbl,
nognexatime KOHTPOs, crnocob 1 YacToTa UX U3MEPEHUsI 3aBUCST OT XapaKTepucTuK NoTo-
KOB, noanexatimx obpaboTke, METOAOB OYMNCTKM/OBPaBOTKM, TEXHNYECKON BO3MOXHOCTYU Of-
TUManbHOr0 UCMOMb30BaHUS TEX UMW UHbIX CPeACTB U3MepeHus. BaxkHyto ponb urpaeT Tak-
k€ 3KOHOMMYecKasi cCocTaBnsaoLwasi, B YaCTHOCTU 06beM KanuTanbHbIX BIIOXEHUA U onepa-
LIMOHHbIe 3aTpaTbl.

2.3 Boponotpeb6neHne. O6paszoBaHue CTo4YHbIX Boa. Cnocobbl
obpallueHnsA N OYUCTKHU

Mo nHdpopmauun, npusegeHHon B UTC 8, npoMbILLNEHHbIE NPEANPUATUS NCNOMb3YIOT
ANA TeXHOMNOMMYECKUX HYXA Kak BOOYy M3 NOBEPXHOCTHLIX U NOA3EeMHbIX UCTOYHUKOB, TaK U
NMBHEBbIE N BTOPUYHbIE BOAbI NOCME UCNONb30BaHUA, npoweawue npegobpabotky. Mpea-
NPUATUA XUMUYECKON NPOMBILLSIEHHOCTU He SABMASOTCA UCKIIOYEHNEM.

[ns nNpoMbIWIEHHOro NpeanpusaTUs KpanHe BaXHa opraHv3aums CUCTeMbl BOOOWUC-
NoSib30BaHUSA, y4uTblBaOLWAa MMeLWMecs Npouecchl Ha npeanpusTMm, Ka4ecTBo U OOCTYnN-
HOCTb UCxoaHoW noTpebnsaemon Boabl, 06beMbl NOTPeONEHNs, KNnMMaTU4eckme ycnoeus, 4o-
CTYMHOCTb W LlenecoobpasHOCTb MPUMEHEHUS TEX UMW UHbIX TEXHOMOrM1, TpeboBaHms 3ako-
HogaTenbCcTBa B 06nacTn NpOMBbILLNIEHHON Be30NacHOCTM U OXpaHbl OKpyXXatoLen cpefbl, a
TaKke maccy Apyrmx acnektoB. OCHOBHOW Lenbl CUCTEMbl BOOOUCMONb30BAHUS OOJDKHO
ObITb CHWXeHMe noTpebrneHns NCXoaHoM BoAbl (Kak B BafioBOM, Tak U B yAeIlTbHOM OTHOLLE-
HWUK), 3abnpaemMon U3 BHELLHNUX UCTOYHUKOB. YAENbHOE 1 BanoBoe noTpebrneHne ncxogHom
BOAbl — OAMH N3 Hanbonee oOGBHLEKTMBHbLIX Nokasatenen adEKTUBHOCTM CUCTEMbI BOOOUC-
Nnosib30BaHUA NpeanpusTuUs.

2.3.1 MeTtoabl CHMXeHUs NoTpebneHns ncxogHon BoAbl

Mpn ynpaBneHun npeanpuaTMeM, NPOEKTUPOBAHUM HOBOrO U ONTMMU3ALMK Cylle-
CTBYIOLLErO NPOM3BOACTBA crieayeT yaenuTb ocoboe BHMMaHWe crieayrolmm acnekram BO-
A0UCNOoNb30BaHNSA, KOTOPbIE BNUAIOT HA 00beM NOTPebsieMon NCXO4HOM BOAbI:

1) koHTpONb 06beMa noTpebnsaemon Boabl (MCNonb3oBaHMe NPpUHGOPOB M3MEPEHUS MO-
TOKa);

2) BO3MOXXHOCTb pasfeneHns NOTOKOB 3arpA3HEHHbIX BOA, CTOYHbIX BOL W YCIOBHO
YUCTbIX BOA; BO3MOXXHOCTb pasaeneHns NoTOKOB CTOYHbIX BOA, COAEpXKaLUUX 3arpasHaoLwme
BELLECTBa, M YCNOBHO YMCTbIX BOS;

3) CoOBEpLUEHCTBOBAHME CTpaTerMm Mo CHWKEHU notpebneHmss McxogHowW BOAbI,
Hanpumep:

a) nepexo K TeXHONOrMsM, KOTopble NO3BOMSAIOT CHU3UTL KONMYECTBO NOTpebnse-
MOW BOAbl;

6) NpsiMoe ncnonb3oBaHMe CTOYHbLIX BOA, B Cryvyae ecnv 3To BO3MOXHO (T. €. ecnu
COCTaB 3arpsi3HEHUN He BNUSET Ha TEXHOMOMMYECKNn NPoLece);

B) NnpegobpaboTka CTOYHbLIX BOA C NOCMEAYHOLWUM UCMNOMb30BaHNEM, NPUBOLALLUM
K CHMDXKEHMIO NOTPebneHnsa ncxogHom Boabl;

) NPOMbIBKa MNOA BbICOKUM AABNEHNEM N NPU HU3KOM OOLLIEM pacxoae;

) NCnonb3oBaHME CUCTEM CO3aHus Bakyyma 6e3 ncnonb3oBaHus BObl;
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€) UCNoNb30BaHNe BaKyyMHbIX CUCTEM C 3aKPbITbIM BOAAHbLIM LIUKIOM;
X) UCNosib30BaHWEe CUCTEM C NPOTUBOTOYHON NPOMbIBKOW;
3) ucrniono3oBaHue CIP-cuctem (Cleaning-In-Place).
4) ncnonb3oBaHMe cnocoboB OYUCTKM ra3oBbix BbIOpoCOB B aTMocdepy, He npenno-
nararowmx npMMeHeHne NCXo4HOM BOAbI (T.€. He ucnonb3oBaHne abcopbUNOHHBIX METOLOB).
[Mpouenypa paccMOTPEHUSA U MPUHATUA peLleHui Npu pa3paboTke cTpaTterum onTUuMm-
3aLuMM cUCTEMbl BOAOUCMNONb30BaHNA U, B YHACTHOCTU, CHUXKEHUSA NoTpebneHna ncxogHom Bo-
AObl U YMEHbLUEHMS CTOKOB MOXET OblTb YNPOLLEHHO OTpaxeHa B Buae Grok-cxembl, npuse-
OEHHOW Ha pPUCYHKe 2.2.

HHDOPMATTH A
OB OBOPY10-

BAHWH 1714

OBPABOTKH MOJE/THAPOBAHHE

CTOYHOH BOJIbI XAMHAYECKHX
IIPOIECCOB

CEOP H 3ATPSI3HATE.IH / BBIGOP
OBPABOTEKA BOJHBIHA BAPHAHTOB
TJAHHBIX BAJIAHC
F 3
XAPAKTEPACTHKH OITHMH3AIAA
KAYECTBA H PACXO]
CTOUYHOI BOJBI

Pl/lcyHOK 2.2 — bnok-cxema npoueaypbl oNnTuMnsaunn CUCTemMbl BOOOUCIOSNIb30BaAHUA

Ha mHorux npegnpuatnax BHegpsatotca COM, B TOM vncne ceptuuumpoBaHHbie Ha
cootBetctBue NOCT P MCO 14001 (cm. 2.1). MNpu aTtom cnegyeT oxunaatb NO3UTUBHBIX pe-
3yNbTaToOB KaK C TOYKN 3peHNs OMHaHCOBbLIX NoKasaTteneun (CHUXeHWe nnaTtbl 3a HeraTMBHoe
BO3JENCTBME Ha OKPYXaloLLyr cpedy), Tak U MO HaTypasibHbIM MnokasaTesisiM: COKpalleHune
obbema CTOYHbIX BOA, COKpalleHne noTpebneHnsa NcxoaHowm Boabl, NoBbIlWEHNE obbema BO-
Abl, ucnonb3yemon B 060poTHOM BOAOCHaGXEHUM.

Hwxke nepedncrneHbl pacnpocTpaHeHHble cnocobbl ONTMMM3aLMM CUCTEMbI BOAO-
NCNoNb30BaHKs.

B uensx cokpalueHust notpebneHns obopoTHOM oxna)aarowen BoAbl MPUMEHSIIOT pe-
Kynepauuio Tensia 3k30TepMUYECKNX peakumi NocpeacTBOM BbipabOTKM TEXHOMOMMYECKOro
napa, Ucnosnb3oBaHUs N3bbITOYHOrO TEXHONOMMYECKOro nNapa, SHepPreTU4YeCckn 3aBMCUMON au-
CTUNNALMN.

B uensax cokpaweHuns notpebneHus ncxogHow Boabl M 0Opa3oBaHMsl CTOYHbLIX BOA
NPOU3BOAAT OTAENeHNe CTOYHbIX BOJ, COoAepXallmx 3arpssHsiolme BellecTsa, OT YCINOBHO
YUCTbIX JIMBHEBbLIX UITM UHbIX BOA, @ Takke NPOBOAAT MEPOMNPUATUA NO NpeaynpexaeHuto 3a-
rPA3HEHUS YCNOBHO YNCTOM BOAbI.

B uenax cokpauwieHus notpebrneHnss nCXxogHoOM BOAbl CO34alT 3aMKHYTble CUCTEMbI
BOO0060OpOTa, NPUMEHSIIOT CUCTEMbI PELIMPKYNALMM BOAbI, @ TakKe MUCMNONb3YHT B TEXHOSIO-
rMYyecKux rnpoueccax yCrnoBHO YMCTYHO BOAY, OTBOAMMYIO C KPbIL U HABECOB.
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Cospgatot cuctembl cbopa 1 pasgeneHns CTOYHbIX BOA, B TOM YMCe NIMBHEBbLIX U ape-
HaXXHbIX BOA, B NPOU3BOACTBEHHBIX KOMNMEKTOpax BOAOCTOKa Ans nx obpaboTkm n nocnenyto-
wero ucnonb3oBaHns. MoxHO npegycMOTpeTb pa3gernieHne NoTOKOB BOAbl MO CTENeHn 3a-
FPA3HEHHOCTM C MNOCMEAyHLWEN OYMCTKOM HA FOKasrbHbIX OYUCTHBIX COOPYXXEHUSX, 4YTO, B
CBOK oyepeb, CHWXKaeT rmapaBfiMdecKyto Harpy3ky Ha BOAOCOOpPHblE OOBHEKTbI U OOBHEKTHI
no o6paboTke CTOYHbIX BOA,.

[ns ynpolieHna noBTOPHOrO MCNOSib30BaHUSA BOAbl MPOU3BOAAT pasferbHbld OTBOA
TEXHOSorMyecknx Bog (Hanpumep, KOHAEHcaTa M oxnaxpawwmx oa). lNepen NOBTOPHbLIM
NCnonb3oBaHMEM BOLbl NPOBOANTCSA KOHTPOSIb COAEPXKaHUS PAaCTBOPEHHbIX COMen MeTO40M
n3mepeHus anekTponposoaHocTn. CneayeT yaensiTb BHAMaHUE MakCMMarnbHO BO3MOXHOMY
N3BMNEYEHNIO N3 CTOYHbIX BOA 3arpA3HAIOLLMX BELEeCTB, BO3HMKAIOLWMX BCNeacTBUE NoTepb
CbIpbS UM NPOAYKTA, AN X NOCMEAYLEro NCNONb30BaHUS.

B uenax noctosHHOM onTumMmu3auumn npouecca o6paboTkm CTOYHbIX BOA4 M obecnedve-
HUA ctabunbHoro n 6ecnepebonHoOro pyHKUMOHMpoBaHNA 06bekTa 00paboTKM CTOYHBIX BOS
Ha npeanpuaTnax npumensetca MNAK (cm. 2.2); npu 3TOM nokasaTenu, nognexaiine KoHTpo-
Mo, a Takke NepPUOLMYHOCTb KOHTPOSIS pasnmMyaloTcs B 3aBMCUMOCTU OT NpeanpuaTus u 3a-
BUCAT, B YAaCTHOCTU, OT 06bema CTOYHbIX BOA, BUOOB M KONIMYECTBa 3arps3HeHun n Tpebosa-
HUA K Ka4eCTBY UX OYUCTKU. [MOCTOSAHHBIN KOHTPOSb kadecTBa cOpacbiBaeMbIX CTOYHbIX BOA
OCYLLIECTBNAT B KONnekTope, COOpHOM Kamepe Mnn Konogue Ha BblMyCKe C OYUCTHbIX CO-
OPY>XEHUMN.

BaxkeH KOHTpONnb n y4eT o6bemMoB NoTpebneHnsa pasnuuHbix Bod. [na onpeneneHus
pacxofoB BOAbl MPUMEHSIOT TPagUUMOHHbIE METOAbl: YrbTPa3BYKOBbIE UM UHAYKLUMOHHbIE
pacxogomepbl.

OaHumM 13 cnocoboB CHMXEHUST NOTPeONeHna UCXOAHOW BOAbI SABMSETCA BHeApeHue
CUCTEMbI KOHTPOSIS LIENOCTHOCTU M FEpMETMYHOCTN 000pyaoBaHUs, BKIoYas TpybonpoBoa-
Hble CUCTEMbI N HACOCHbIE YCTAHOBKWU. TO e OTHOCUTCS U K OCHALLEHUIO OTCTOMHMKOB U OpY-
rmx y3noB o6paboTku BoA, rae MoryT MMeTb MECTO YTEYKM.

MpeanpusaTua MoOryT NpoBOANTE MEPONPUATUS NO NPeaoTBPaLLEHUIO Ype3BblYanHbIX
cuTyaumn (Hanpumep, o6opyayoT pe3epBHbIe XpaHUnULLa Ha cry4van YpesBbliHaiHOW cuUTya-
UMK Ong akkymynmpoBaHusi cOpocoB CTOYHbIX BOA M (Mnun) gns obecneveHus NpoTUBOMO-
XXapHbIX Mep ANg nx nocneayoLlen o4ncTkm, 06paboTkn 1 UCNONb30BAHNS).

Mpn cHWXeHUn obLuero n yaensHoOro NoTpebreHns NCXoOAQHOM BOAblI OXXMAAEMO CHUXKA-
€TCs KOSIMYECTBO CTOYHbIX BO, HanpaBnseMbIX Nocre OYUCTKN Ha copoc.

2.3.2 MeToabl Ha «KOHUE TPYObI»

Bbibop TexHonornyeckmx nogxonoB, METOOO0B, MEP U MEPONPUATUN, HanpaBfeHHbIX
Ha OYUCTKY CTOYHbIX BOA, COAEPXaLMX 3arpA3Hsomne BewecTa, onpeaenserca CoCTaBoOM
N 0COBEHHOCTSAMM MOTOKOB, PACCMOTPEHHbIX HUXE.

Mpwn oueHke kayecTBa BOA NPUHUMAOTCHA BO BHUMaHWE CrieaytoLime OCHOBHbIE Xapak-
TEPUCTUKM:

1) obwme nokasatenun: pH, mnHepanusauma (cyxom octatok), BIK, XK, cooTHowe-
Hue BIK:XIK, cogepxaHne B3BELLUEHHbLIX BELLECTB;

2) HeopraHuyeckne nokasartenu: asoTHas rpynna (aMMOHUIA-UOH, HUTPaTbl, HUTPUTHI,
obwun asoT), obwmn docdop, cynbduabl, xnopuabl, cynbdatsl, dTopuabl, metannsl (Na,
Ca, Mg, Al, Fe, Mn, Cr, Cu, Zn);
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3) opraHuyeckme nokasaTenu: obLUMA OpraHWYecKuin yrrnepon, coaep)kaHve HedTe-
npoaykroB, AOX, cdeHonos, MXAO4/MXOO.

3HauYMMOCTb 3TUX NapamMeTpPOB U MPUMEHMMOCTb UX AJ1 KOHTPOMS 3aBUCUT OT Cneuun-
anu3aumm KOHKPETHOro npeanpuatMst M MUCMNOoNb3yeMbIX UM TEXHOMOrMK, KOTOpble Takke
onpenensalT nepedeHb 3B 1M X KOHUEHTpaUuo 40 OYNUCTKM.

Hwxe paccMOTpeHbl OCHOBHbIE CNOCOObI 06pPaboTKM CTOYHBIX BOA, coAepXalumx 3a-
rpsAsHsaOWMNe BellecTBa, nepen nx NOBTOPHbIM MCMOMb30BaHNEM UM cOPOCOM, NMpUMEHse-
Mbl€ B XMMUYECKOW NPOMBbILLSIEHHOCTU. BbiBOp TexHonormyecknx nogxonos, MeTodoB, Mep U
MepPONPUATUIA, HanpaBreHHbIX Ha 06paboTKy BoA, onpeaenisieTca COCTaBoOM U 0COBEHHOCTS-
MM CTOYHbIX BOA KOHKPETHbIX BO3MOXHOCTEN NpuMeHeHus. [JaHHble cnocobbl OTHOCATCS K
MeToAaM «Ha KoHue Tpybbi» (cMm. 1.4.2), KOTOpble UCMOMb3YKTCH B Cryvyae, ecnvm npegot-
BpaLLeHne obpas3oBaHUSA CTOYHbIX BOA HEBO3MOXHO MW HelenecoobpasHo no pasHbiM Npu-
YnHam. Bogbl nocne o4ncTkn MoryT ObiTb MCNOMNb30BaHbl B NPOU3BOACTBEHHbIX NpoLeccax.

Cnocobbl 0YMCTKM BOO MOXHO pasfennTb Ha MexaHuyeckue, Xvummudeckue, u3mnko-
XMMu4eckmne n buonorndeckne unm duoxmmmnyeckme. NpuMeHeHne Toro UnNn MHOro MeToaa B
KaXXOOM KOHKPETHOM Criyyae onpefernsercs Xxapakrepom 3arpsisHeHus. Yalle Bcero npume-
HAeTCA KOMBUHaUNA pasnnyHbIX crnocoboB.

2.3.2.1 Be3peareHTHble MeTOAbI (PM3NKO-MEXaHUYECKON 0OpPaboTKKn
2.3.2.1.1 NpouexnBaHue

[ns ynaBnuBaHus KPYrnHbIX 3arpsi3HEHUA U Mycopa NpeanpusaTus NPUMEHSAT npoue-
XuBaHue, npeacraensaowee cobon npouecc punbTPoOBaHUSA BOAblI YEPE3 CETKA N peLleTKu.
Mcnonb3yloT peleTkn ¢ MeXaHU3MpPOBaHHbLIM N PYYHbLIM yaaneHuemM 3ajepXaHHbIX 3arpss-
HeHUn. 3a30p Mexay NPYTbSMN PELLETOK MOXET BapbupoBaTbCsa OT 2 Ao 16 mm. Mcnonb3o-
BaHMe peLlleToK C MEHbLUMM 3a30pOM MO3BOSISET ONTUMU3NPOBATL AaSfibHENLLYIO OYUCTKY
BOJ, 3a CYET pa3MeLLEHNS peLleToK C ManbiM 3a30poM (2—4 MM) nocre peweTok ¢ 6onbLUmMm
3a30poM, YTO npegoTBpaLLaeT nepenosiHeHNe NoaBOASLLErO NoTKa.

2.3.2.1.2 OTrcTauBaHue

[ns BbloeneHns B3BELUEHHbLIX BELWECTB Ha OOMbLUIMHCTBE NPEeanpUATUA NMPUMEHSIOT
OTCTamBaHne — MNpoLecc BblAeNeHNa B OTCTOMHMKAX B3BELUEHHbIX 3arpaA3HeHun nog Oewn-
CTBMEM rpaBUTALMOHHBIX CUIT 3a CYET pPa3HOCTU MMOTHOCTEN 3arps3HeHnn u Boabl. OTCTON-
HUKM MOTYT BbINOMHATL (PYHKUNN YyCpeaoHUTENEN.

Ha npegnpusatnax ncnonb3yT ropusoHTanbHble, paguanbHble U BepTUKalbHble OT-
CTOMHUKK, OTNMYaloWMECs HanpabBfiEHMEM MOTOKa Oo4vnWaemMon BoAbl. [[OpU3OHTasrbHbIE U
pagunanbHble OTCTOMHUKM MPUMEHSIOT Npu B6onbluMx pacxogax Boabl. [1pn 3TOM ropu3oH-
TanbHble OTCTOMHWKMA NPWU PaBHOW MPOMYCKHOM CMOCOGHOCTU XapaKTepu3ytoTCs MEHbLUEN
3PPEKTUBHOCTBIO OYUCTKM B CPaBHEHUM C paguaribHbiMU 3@ CHET MEHbLUEN ANUHbI BOAO-
CNUBHOWN KPOMKU. VX MCNonb3yloT B TEX Criydasx, Korga nx KOMMNakTHOCTb ABNSAETCS HeoCno-
pPUMbIM NpeuMyLLecTBOM. BepTukanbHble OTCTOMHUKKW, OrpaHUYEHHble BESNIMYMHOM pacxoja
no 1000 m3/4, yalle Bcero NPUMEHSIIOT NpU BblAeNeHn aMOpPMdHbIX TMAPOKCUAHBIX 0CaAKOB,
He noaaaroLWmxcsl TpaHCNOPTMPOBAHUIO ckpebkamu. NMpn HeoBXoaUMOCTU BblAENEHNA MESIKO-
ANCNEepPCHbIX 3arpAas3HEHU nepen oTCTanBaHMEM MPUMEHSAIOT KoarynmpoBaHue 1 gorokynnuposa-
HMe. B aTOM crnyyae KOHCTPYKUMSI OTCTOMHMKA MHOIAA BKIIKOYAET Kamepy XnonbeobpasoBaHust.
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Ans yoaneHus necka v KpynHOOUCMNEPCHbIX 3arpsi3HEHUI UCMONb3YHOT NECKOSIOBKM, a
ANs yaaneHus 60nblMX KONMYECTB KUPOB 1 HEePTENPOAYKTOB NPUMEHSIIOT HETENOBYLLKM 1
XKMPOIOBYLLKN COOTBETCTBEHHO, UM COBMELLIEHHbIE annaparThbl.

2.3.2.1.3 N'mapouuknoHupoBaHume

[ns BblgeneHns B3BELLUEHHbIX BELLECTB MNPUMEHSAT rMAPOLUUKIOHMPOBaHWe, npesn-
cTasnawoLee coborn npouecc BbiaeneHnsa B3Becen 3a cYeT pasHuLUbl UX NAOTHOCTU C MAOoT-
HOCTbIO BOAbl BO BpaLlatoemMcsa notoke, obpasoBaHHOM TaHreHumanbHbIM BMYCKOM MCXO4-
HOW BOAbl, B LUMNUHOPUYECKUA KOpryc annaparta. Mcnonb3yloT OTKpbITble 6e3HanopHble u
HanopHbIe MMAPOLMKITOHbI.

B 6e3HanopHbIX rmapoLMKIIOHax NPOLECC BblAENEeHUS 3arpsi3HEHUI NPOUCXOAMT Nojg
AENCTBNEM TPaBUTALMOHHbBIX CUIT; LEHTPOBEXHbIE CUMbl Manbl U Ha MPOLECC NPakTU4eCcKn
He BIUSIOT.

B HanopHbIX rmapoumKnoHax npoLecc BblAeneHus B3Becen NpoTekaeT nog AencTenemM
LEeHTPOBEXHbIX CUM; MpY 3TOM B annapartax ManblX AuameTpoB 3TU CUfbl MOTYT NPEeBOCXO-
ANTb rPaBUTALMOHHBIE B COTHU U ThICAYM pas.

2.3.2.1.4 LlenTtpudyruposaHue

[na BblaeneHns B3BELUEHHbIX BELLEeCTB NPUMEHSAIOT LeHTpudyrmposaHue, npeacras-
nawouiee cobor Npouecc BblIAENEHUs 3arpss3HEHUN 3@ CYET pasHuUbl NIIOTHOCTEW B Mnone
LEHTPOBEXHbBIX CUM, BO3HMKAKOWNX B LeHTpudyre npu BpawleHun potopa. LleHTpobexHblie
cunbl MOryT npesbiwaTh rpasutaumoHHble B 100-3000 pa3 n Gonee. LieHTpudyrmposaHue
NPUMEHSIETCA rMaBHbIM 06pa3om Ans 06e3BOXMBaHMS Ocadka, BblAENEHHON0 Ha OYMCTHBLIX
COOPYXXEHUAX.

2.3.2.1.5 ®dnotauuoHHbIe MeToAbl OUNCTKHU

[na o4NCTKM CTOYHBIX BOA OT XMAKUX (Macer, HeddTenpoayKToB M MPOoY.) U MHbIX 3a-
rPA3HEHUI MHOIME NpeanpuUATUSA NMPUMEHSIOT ONIOTaLMOHHbIE MeToAbl, OCHOBAHHbIE Ha Bbl-
AeNeHnn 13 XNOKoCcTu BELLECTB C MOMOLLbIO AMCNEPrMpoBaHHOro Bo3ayxa.

[MpuMeHSsIT HanopHY, UMNensiepHyo drnoTauuio 1 anekTpodrioTaunio, UCnosb3o-
BaHMWE KOTOPbIX 3aBUCUMT OT O06bemMa NoCTynawLmx CTOYHbIX BOA, MCXOOHOrO KayecTBa 3a-
rPA3HEHUN, a Takke HEOOXOANMOW CTENEHN OYUCTKM.

O6pasytowmiica B npouecce prnoTauMoOHHOM OYUCTKN BOAbI NMOBEPXHOCTHBIN NPOAYKT
(dbnoTtoneHa), cogepxawnin BblOENEHHbIE 3arpsA3HEHUS M 4acTo MOne3Hble KOMMOHEHThI
(Hanpumep, HedTENPOAYKTbI, XUPbl U T. 4.), HANPaBNAT Ha yTunusauuo. Beligenvsewnincs
BO (pfiloTaTope AOHHbIN 0CafoK Takke HanpasnsaT Ha 06paboTky.

[na vHTeHcnukaumm 1 nosbliWEHUS 3PPEKTUBHOCTM OYUCTKM BOAbI npouecc dnoTa-
LUUKN UCMOMb3YIOT B COMETaHUM C peareHTamu (Koarynauus, riokynsiums), NOCKOSbKY npu 3TOM
obecneymBaeTcst BbICOKMI 3(PEEKT OUMCTKM N COKpaLLatoTCa NOTePU BOAbI C OTBOAUMbIMU Bbl-
AeneHHbIMKU 3arpas3HeHs MY (B BUAE MEHbI) B CPaBHEHUU C NPOLLECCOM OTCTaMBaHUS.
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2.3.2.1.6 dunbTpoBaHue

dunbTpoBaHMe NpeacTaBnAeT cobor nNpouecc ynaBnmBaHus 3arpsa3HeHui B MOPUCTOMN
cpepe, Kotopass MoXeT ObiTb 06pas3oBaHa 3€pPHUCTbLIMU MUHEPAnbHbIMU, WUCKYCCTBEHHbLIMM
NOSIMMEPHBLIMU N BOSTOKHUCTBIMU MaTepuanamu. [pouecc o4ncTku NpoucxoamT 3a cdeT ag-
re3aumn 3arpsisHeHuUn K NOBEepPXHOCTU 3arpysku, a Takke BCreAcTBME UX MeXaHU4ecKoro yras-
nMBaHUA B ee rnopax.

B kayecTBe 3epHUCTLIX 3arpy30K UCMOSb3YIOT MECOK, Kepam3nuT, LeonuT, rpaBum, ro-
penble Nopoabl, aHTpauUnUT U T. 4.; MHOTMe NpeanpusTMs UCNONb3YT UCKYCCTBEHHbIE 3arpys-
Kn (NONMCTMPON, NEHONONNYPETaH, BONTOKHUCTbIE OTXOAbl CUHTETUYECKNX BOJTOKOH).

2.3.2.1.7 MarHnTHasa cenapauus

[nsi 6e3peareHTHON OYMCTKM CTOYHbIX BOA, MCMONb3YOT BbICOKOrpaaNEHTHbIE MarHuT-
Hble cenapaTopbl. NS OYUCTKU BOA, coAepXalumx deppoMarHUTHble Uy napamarHuTHble
BEeLLEeCTBa, MCNOSb3YT ANIEKTPOMAarHUTbl IMG0 NOCTOSHHbIE MarHUTbI.

2.3.2.2 PU3NKO-XMMMNYECKne Metoabl oopadboTku

[ns yoaneHus n3 CTOYHbIX BOA KOMMOMAHBIX U PACTBOPEHHbIX 3arpsi3HEHU, UCXo4s
N3 CBOWCTB yAansieMblX BELLECTB, XapakTepucTuk obpabaTtbiBaeMbiX CTOUHbIX BOA, TEXHUKO-
9KOHOMMYECKMX COODpaXeHUN, a TakKe MECTHbIX YCITIOBUMN, NPUMEHSIOT (OU3UKO-XMMUYECKNE
MeToabl.

DU3NKO-XMMMYeckMe MeToabl NoApasaensoT Ha pereHepaTBHbIE U AeCTPYKTUBHbIE.

PereHepaTnBHble METOAbI OCHOBaHbI HA NPUMEHEHUN XUMUNYECKUX, (PU3NYECKNX U PU3N-
KO-XMMMYECKMX NPOLECCOB, B KOTOPbIX yAansemMoe BELLECTBO M3BMekaeTcsa u3 Boabl 6e3 nsme-
HEHWSI CTPYKTYpPbl, CBOMCTB U XMMWYECKOrO COCTaBa C LENbl AanibHENLLEro UCNOSb30BaHWS.
K HUM OTHOCAT KoarynvposaHue, (ornoKynuMpoBaHWe ¢ oTCTamBaHMeM N doriotaumen, punbTpo-
BaHMEM, a Takke MOHOOOMEHHOE N3BMeYeHne U KOHUEHTPUPOBaHNEe, MeMOpaHHbIe MeToabl U3-
BMNEYEHN MU KOHLEHTPUPOBaHUS, aacopbLmio, SKCTPaKLUMIO, OTFOHKY, OTAYBKY C MOrMOLWEHNEM
(merasauumto), OTFOHKY C NapoMm (3Banopaumio), pekTndurkaumio, Kpuctannmsauuo 1 ap.

[ecTpykTuBHbIE MeTOAbI 6BA3NPYIOTCA Ha XUMUYECKNX N (PU3UKO-XMMUYECKUX NpoLecC-
cax, B pesynbTate KOTOpbIX yAansemMble BellecTBa npeTepneBaloT U3MEHeHUs, npesBpalla-
AICb B Apyrne coeguMHeHUs Unu BeLlecTBa, YacTo nepexoasdiine B nHoe ha3oBoe COCTOSIHUE.
K HAM OTHOCAT HenTpanu3auuto KUCMOT U OCHOBAHUN, XMMUYECKOE OCaXAeHUe 3arpaA3Hsio-
LMX BOAY BeELLECTB B BMAE TPYAHOPACTBOPMMbIX COEOMHEHUI, 3MNEKTPOXMMUYECKOE U rarnb-
BAaHOXMMWNYECKOE OCaXOAEeHNEe, XUMUYECKOE OKUCIIEHUE, 3MNEKTPOXUMUYECKOE OKUCIEHME,
XnakodasHoe OKUCIEHNE, CXKUraHMe, XMMNYECKOEe BOCCTAHOBMNEHME, ANTIEKTPOXMMMYECKOE N
ranbBaHOXMMMNYECKOE BOCCTAHOBEHME.

2.3.2.2.1 Koarynsuusa n conokynsiums

Koarynsiumss — npouecc yKpyrnHeHusi AUCNepCHbIX YacTul B pesyrbTate MX B3auMmo-
AencTBua U o6beanHeHust B arperatbl. KoarynsiumMio npuMeHsioT Ans YyCKOpeHust npouecca
ocaxaeHus1 TOHKOAMCNEPCHbIX NPUMeECEN N 3MYNbrMpoBaHHbIX BelecTs. Koarynsaums moxeT
NMPOUCXOAUTb CaMOMNPOU3BONbHO, MOA BIIMSIHUEM XUMMUYECKMX U (PU3MYECKMX MPOLIECCOB.
B npoueccax o4MCTKM CTOYHbIX BOA KOoarynsiumMsi NpoBOAMTCSA NoA BNusiHMeM Ao6aBnsiemblx
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K HUM crneumanbHbIX BELLECTB — KoarynsiHToB. KoarynsiHTbl B Boge 00pa3sytoT xnonbs ruapa-
TOB OKUCEW METannoB, KOoTopble BbICTPO oceaatoT noa OEVCTBUEM CUIbl TSXKECTU. Xronbs
obnagaloT crnocoBGHOCTLIO ynaBnMBaTb KOMMOWAHbIE U B3BELUEHHbIE YacTuubl U arpernpo-
BaTb MX. TaK Kak KOnnouaHble YacTuubl UMeT cnabbiilt oTpuuaTernbHbIN 3apsd, a Xnonbs
koarynsHToB o6nagatoT cnabbiM NonoXUTENbHbIM 3apsiAoM, TO MeXdy HUMU BO3HMKAET B3a-
UMHOE NpuUTshkeHne. B kayecTBe koarynsiHToB 06bIYHO UCMOMb3YOT CONMM antoMUHKS, XKenesa
nUnn ux cmecu. Buibop KoarynsiHTa 3aBMCUT OT €ro coctaBa, (PU3NKO-XUMUYECKUX CBOWCTB U
CTOUMOCTM.

dnokynauus — 3TO Mpouecc arperaumy B3BELUEHHbIX 4acTuy npy aobaBneHun B
CTOYHYIO BOAY BbICOKOMOJSIEKYNSIPHBIX COEOAUHEHWUI, Ha3blBaeMblX (roKynsHTamu (nonu-
anekTponuTamu). B oTnuune oT koarynsuuMm npu  oroKynsuum  arperauusi NpouCXoauT
He TONbKO MpX HernocpeacTBEHHOM KOHTAaKTe 4acTul, HO U B pe3yrbTaTe B3auMOAeNCcTBUs
MOIeKyn aaAcopOupoBaHHOIO Ha YactTuuax nokynsHTa. [ns o4ncTkM Bog MCNONb3yT Npu-
POAHbIE U CUHTETUYeckne NoKynsHTbI. MNpu BbIbope cocTaBa M A03bl PrOKYNsHTA Y4UTbl-
BalOT CBOWCTBA €ro MakpoMOJIEKYST U MPUPOAY AMCNEPTMPOBAHHbIX YacTuLL.

dnokynauuo NpoBoAAT ANst UHTEHcudmKaumm npouecca obpa3oBaHns XMOMNbLEB M-
POOKMCEN antoMUHKSA U enes3a C Lenbio NOBbILEHNsI CKOPOCTU MX ocaxaeHus. Mcnonb3oBa-
HMe brOKYNSIHTOB MO3BONISIET CHU3UTb [03bl KOArynsiHTOB, YMEHbLUUTb NPOAOIKUTENBHOCTb
npouecca koaryrMpoBaHUsi U NOBbLICUTb CKOPOCTb OCaXAEHMS 0Opa3yOLLMXCS XIOMNbEB.

2.3.2.2.2 dneKktpoananus

lMpouecc OYMCTKM CTOYHbIX BOA 9NEKTPOAMannM3oM OCHOBAH Ha pas3gesieHUn MOHU3U-
pOBaHHbIX BELWECTB NoL4 AeUCTBUEM 3NEeKTPOABMXKYLLIEN CUIlbl, CO34aBaeMon B pacTBope Nno
obe cTopoHbl MeMbpaH.

2.3.2.2.3 NOHHbIN obMeH

MoHHbIN 0OMeH npeacraBnsieT cobon npouecc B3aMmMoaencTBus pacteopa ¢ TBeEpaon
ason, obnagatouien ceomcTBaMmm oOMeHUBaTb MOHbI, COAepXKaLLMECHa B HEN, HA Apyrne no-
Hbl, NPUCYTCTBYKOLWMNE B pacTBope. BewectBa, coctasnswowme oty TBepayto ¢asy, HOCAT
HasBaHMe WoHMTOB. [MornoTutenbHas CNOCOBGHOCTb WMOHWUTOB XapakTepudyeTcss 0OMeHHOW
€MKOCTbI0, KOTOpas onpeaendeTcsa YNCIOM 3KBMBANEHTOB MOHOB, MOrfoLwaeMblX eguHuLen
Maccbl Unn obbema NoHuTa.

2.3.2.2.4 Apcopbuus

Apcopbumss — 3TO npouecc nepexoda pacTBOPMMbIX BELLECTB M3 pacTBopa Ha Mo-
BEPXHOCTb TBEPAOro Bellecta (agcopbeHTa), BbICOKONOPUCTLIX YacTul. AgcopbeHT nveet
KOHEYHYK0 eMKOCTb Ansi TOr0 UMM MHOrO pacTBOPEHHOrO BELLECTBA, M, KOorga dTa eMKOCTb
MONHOCTBLIO MCMNONb3oBaHa, TpebyeTca 3ameHa oTpaboTtaHHOro agcopbeHTa cBeXuM mare-
puvanom. OTpaboTaHHbI afcopOeHT noaBepraeTcs pereHepauun, yTunusauum unm TepMu-
Yyeckon nepepaboTke.
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2.3.2.2.5 lecopbuunsa neTy4ymx npumeceun

[Ons yoaneHus na Bogbl pactBopeHHbIX Knucnblx (CO2, H2S, SO2, SO3, NO2) u wernou-
HbIX (NH3, CH3s, NH2) razoB npumeHsaoT agerasauumio (0OT4yBKY BO3OYXOM, UHEPTHLIMU rasammu
UM Napom) C UCNOJSIb30BaHNEM peareHToB (XMMUYECKUA MeTo) Uiu C HarpeBaHNeM 1 Baky-
ymMupoBaHmem (u3NKO-XMMUYECKUI MEeTO) M MPOAYBKOM BO3AYyXOM B 6apboTaxkHbIX wnu
HacafouYHbIX annapaTax. Mpy HU3KMX KOHUEHTpauusx rasoB B BOAe, HelLenecoobpasHoCTH
NN HEBO3MOXHOCTM MX YTUNU3aUUn, a Takke npu yCnosun, 4To npoaykTbl obpaboTkm pea-
reHTamMn He NPensiTCTBYIOT AanbHenLlen OYUCTKE UMM UCMOMb30BaHMIO CTOYHbIX BOA, MOryT
NPUMEHATBCHA XMMUYECKNe MeToabl Aera3aunn.

Mpn npounssoacTee kapbamuga obpasyroLNnCa B OTAENEHUN BbiNApKM KOHAEHCAT CO-
KOBOro napa COAEPXUT NpUMecu ammmaka, guokcuaa yrnepoga u kapbamuaga. Oumctky no-
AOOHbBIX CTOYHbIX BOA, OT aMMMaka, MMeILLLEroca B pacTBope 1 obpasytoLlerocs B pesynbTa-
Te rmgponusa kapbamuga, NpoBOAAT MOCPEeACTBOM Aecopbuumn B OOHY UM OBE CTYMEeHw;
B MocnegHeM crnyyae cxeMbl MOryT npegycMmaTpuBaTtb NpoBeaeHve ruaponunsa kapbammaa.

2.3.2.2.6 MembGpaHHbIe MeToAbI

[na ounctkn Bog NPUMEHSIIOT MeMbpaHHble MeTodbl, K KOTOPbIM OTHOCATCA ynbTpa-
dunbTpaums, HaHoUnbTpauus, obpaTHbIN OCMOC.

YnbeTpadunstpauuio NpUMMEHSAIOT ANA yaaneHus U3 BoAbl B3BELUEHHbIX BeLecTB, Op-
raHW4YeCcKux BeLLeCTB, KOSMOUOHbIX YacTuy, HeddTENPOAYKTOB, a TaKKe CHUXEHUS MYTHOCTH,
OKMCIeMOCTU U T. O.

[na ouncTkM BoAbl NOCNe MUKPOUNbTPaUMM NPUMEHSAIOT HaHoUNbTpauuo, obec-
neyMBarwoLLy0 yganeHune u3 BOAbl MHOro3apagHblX WOHOB M Monekyn pasmepom 0,01-
0,001 mKkm, MONEeKyn opraHMyeckux BellectB maccon bonee 200 a. e. M. n BupycoB. Cenek-
TMBHOCTb MPU OYUCTKE BOAbl OT TSXKENbIX MEeTansnoB U COren XeCcTKOCTU cocTaBrnseTr 98—
99 %, npu yoaneHnu ogHo3apsaaHbIX MoHoB — nopsaka 50 %.

O6paTHbI 0OCcMOC NpUMeHseTcs npu obecconvBaHuUK ONS BblOENEHUS U KOHUEHTPU-
pOBaHUSA MOHOB MUHepasibHbIX conen (B TOM YMCre MOHOB TSXKErbIX MeTasnsioB) N HU3KOMO-
NEKYNAPHbIX OpraHN4YecKux BeLeCTB MPU UCXOOHbIX KOHUeHTpauuax ot 2-5 go 20-35 r/n.
YcTaHoBKM 0BpaTHOro ocmoca obecnedmBaloT BO3MOXHOCTb OYUCTKM BOAbl OAHOBPEMEHHO
OT PacTBOPUMbIX HEOPraHNYECKUX (MOHHbIX) U OPraHNYeCcKnX 3arpsasHALWMX NpuMecen, Bbl-
COKOMOMNEKYNAPHbIX COeAVHEHUN, B3BELUeHHbIX BEeLecTB, BUPYCOB, BakTepui u AOpyrnx
BpeAHbIX NPUMeCeWN.

MembpaHHble TEXHONOMMN MOryT obecrneynBaTb HaUBbICLLYKO CTENEeHb OYUCTKU BOAbI,
yaanss n3 Hee He TOSIbKO NPUBHECEHHbIe 3arpA3HEHNs, HO U PaCTBOPEHHbIE BellecTBa, npu-
Gnuxast kKayecTBo BoAbl K ANCTUNNATY. X ncnonb3oBaHne OrpaHMYeHO BO3MOXHOCTbIO UC-
NoNb30BaHUA NN YTUNIM3aLMM PACcCOSIOB U AKOHOMMUYECKOW LienecoobpasHoCTbIO.

2.3.2.2.7 Pektudmkaumsa

Mpun 06pasoBaHNM KOHLEHTPUPOBAHHBLIX CTOYHbIX BOA B HEGOMbLUMX KONMYecTBax, Co-
AepXallnx opraHn4yeckne BelecTBa U pacTBOPEHHbIe OpraHNYeckne XXMOKOCTU, MOXET Mnpu-
MEHATbCSA pekTuduKaums (aseoTponHasi UnNn B NPUCYTCTBUN NEpPerpeToro BoASHOro napa).
Mpn 3TOM YCTAHOBKW NEPEroHKN 1 pekTuduKaumm CTOUHbIX BOA, Kak NpaBuiio, BXOAST B CO-
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CTaB TEXHOJIOTNM4YECKNX CXeM OCHOBHbIX NMPONU3BOACTB, a BblAeJIEHHbIE U3 CTOYHbIX BO/ BELLE-
cTBa 06bIYHO MCNONb3YIOT HA 3TUX XKe Npon3BoACTBax.

2.3.2.2.8 JKcTpakuua

Ons ounctknm HeGONbLUMX KONMUMYECTB KOHLUEHTPUPOBAHHBIX CTOYHBLIX BOA, OT OpraHude-
CKMX NpuMecen (NneTyymx U Henetyyux (peHoros, HedpTenpoayKToB, NecTUumaoB) Ha OT-
AeNbHbIX NPeanpuUATUAX MPUMEHSIIOT SKCTPAKLMOHHLIN MeTod. Ero npumeHsoT npu 3Hayu-
TeNbHbIX KOHLUEHTpauusax W3BMeKaeMblX BeLLeCTB WM BbICOKOM WX TOBAPHOW LIEHHOCTMW,
a Takke npu obpaboTke CTOYHbIX BOL, COAEPXALLMX BbICOKOTOKCUYHbIE 3arpsAsHsowme Be-
LecTBa, korga Henpuemnemsl NMB0 HeocyLeCTBMMbI Apyrne nsBectHole Metoabl. ObnacTb
NPUMEHEHNA — M3BIieKaeMble BellecTBa C UCXOO4HbIMU KOHUeHTpauuammn 2000-30 000 mr/n.
B cBA3K C BLICOKMMN OCTATOYHbLIMU KOHLUEHTpauusammn naenekaemoix sewects (300—800 mr/n)
N 3KCTpareHTa CTOYHble BOAbl NOCIe N3Bne4YeHna OCHOBHOIO KONMyecTBa BeLlecTBa noasep-
ratoT JOOYMUCTKE OpPYrMMU MeTodaMu.

2.3.2.2.9 Hentpanusauusn

Ecnn B CTOYHbIX BOAax MPUCYTCTBYKOT CBOOOAHbIE KUCMOTbI UMW OCHOBaHWA, OOY-
crnaBnvBalroLne KUCMYI UMW LENOYHYI0 peakuuio cpeabl, TO MHOrMe npeanpusatus npume-
HAOT HEeMUTpanuaaumo, ecnn BenuynHa pH mnx Hmuxe 6,5 (kncnasa soga) wnu Beiwe 8,5 (we-
noyHas Boga). Kpome toro, perynuposaHve pH ncnonb3ytoT npu o6paboTke BoAbl MeETO4AMM
Koarynsaumm n doriokynaumm npyu ocaxgeHum, OKUCNeHnm, BOCCTaHOBIIEHUN.

HenTpanusauumsa KMChNbIX CTOYHbIX BOA,

Kucnas cpepa obycnoBneHa npucyTCTBUEM B HUX CBOOOAHbLIX MUHEpParibHbIX KMCIOT
(cepHas, consHas, a3oTHasi, opTodocopHas, (PTOPMCTOBOAOPOAHASA, rekcapTpopKpeMHMe-
Bas U Ap.) U B MEHbLUEN CTEMNEHM OpraHNyecknx KMcroT. Kpome Toro, HemTpanusaums Takux
BOA HeobxooumMa anga npefoTBpalleHns Kopposun TpybonpoBOAOB U KaHanM3auMOHHbIX CO-
OpYyXeHu. B 3aBMCMMOCTU OT MECTHbIX YCITOBUW NPU OYUCTKE BOL NPUMEHSIOT crneayroLue
cnocobbl HenTpanu3aumm KUCnbIX BOA:

- B3auMHasi HenTpanuaawums KUCNbIX U LWEeNoYHbIX BOA NPU UX CMeLLEeHUH;

- HENTpanM3aumnsa LWeNoYHbIMU peareHTaMun: ek HaTp, KanbUMHUMPOBaHHAas copaa,
rmgpokcug Kkanbumna (M3BecTb), KapboHaT kanbuus (M3BECTHSK, 4OSTOMUIT);

- HeUTpanu3aums oTXo4amMm NPon3BOACTBa, HanpumMep KapbuaHeli Wnam aueTuneHo-
BbIX CTAHLUWN, WNaMbl OT YCTAHOBOK XMMUYECKOr0 YMArYeHns Boapl 1 Ap.;

- HenTpanusauusa QuIbTpOBaHMEM Yepe3 HenTpanuayllie matepuanbl: U3BecCT-
HAK — CaCOs, gonomut — CaCO3 MgCOs, marHe3nt — MgCOs.

HenTtpanusauumsa WwenoYyHbIX CTOYHbIX BOA,

LWeno4yHas cpepna obycnosneHa NpUCYyTCTBMEM B HUX CBOOOAHLIX LUenoven (eakum
HaTp, eKOoe Kanu), OCHOBaHWM LWEeNOYHO3EMENbHbIX MeTannoB (rMApoKcuabl Kanbund, mar-
Huna, 6apust) KapboHaTOB LIENOYHBIX M LENOYHO3EeMENbHbIX MeTannoB, ammuaka. Llenouy-
Hble BOAbl NOABEPratT HENTpanu3auum He TONbKo ANs COBMIOAEHMS YCIOBUIN CrycKka CTOY-
HbIX BOA B BOAHbIE OOBEKTbI N HA COOPYXEeHUss BUONOrMYECKOM OYUCTKU, HO U AN NpeaoT-
BpalleHnsa paspylieHnss 6eTOHOB UM CHMXKEHUS MHTEHCMBHOCTU KapbOOHaTHbLIX OTNOXEHWUN
B TpybonpoBoaax.
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B 3aBMCUMMOCTM OT MECTHbIX YCMNOBUI NPEeAnpUSaTUS NPUMEHSIOT cnegyoLlime cnocoobl
HenTpanusauum Weno4vHblX CTOYHbIX BOA:

- B3auMHasi HenTpanuaaums KUCNbIX U WESOYHbIX BOA MPpU UX CMeLUeHUN (ecrnv Tako-
Bble UMEKTCH Ha NpeanpuUsaTUn, NPon3BoaCTBeE);

- HEeNTpanM3aunsa MMHeparbHbIMU KUCNOTaMn (CepHasl, ConsHas, asoTHas);

- HenTpanusaumsa CO2 Bo3gyxa npu ANUTeNbHOM BblAEPXMBaHUU UX B OTKPbITbIX Bac-
ceriHax nnun aspvpoBaHNEM BO3OYXOM;

- HenTpanusauua gnokcuaom yrrepoga nnu CO2 Bo3dyxa B MEHHbIX annaparax unm
CKpybbepax; orpaHMyeHne — noBbILEHHAsA Kanbumnesas xecTkocTb (>0,7 mr-a/n);

- HEWTpanuM3aumnsa TOMOYHbIMM ra3amMu KoTenbHblX, TOL B neHHbIXx annapaTtax wunu
ckpybbepax; orpaHM4YeHne — noBblLLEHHAsA KanbumeBas xecTkocTb (>0,12 Mr-a/n) npu Hanw-
4um B razax SO2, SOs.

2.3.2.2.10 XuMuyeckoe ocaxageHue

[ns ynaneHus n3 cTouHbiX Bog MoHoB Tsxkenbix (Fe, Cu, Zn, Ni, Sn, Pb, Hg, Cr*3, Cd
n op.) n nerkmx (Al, Ti, Be) metannoB npuMeHs0T cnocob BbiaeneHnsa aTxX BeELLEeCTB B BUAe
TPYOHOPACTBOPUMbBIX COEOUHEHMI NPU ONpedenieHHbIX 3Ha4YeHuax pH; nx yganeHme ocHoBa-
HO Ha obpa3oBaHMM TPYAHOPACTBOPUMBIX TMAPOKCMAOB, KApbOHATOB, OCHOBHbLIX CONEn Npwu
06paboTKke BOAbI LLENOYHbIMM peareHTaMmmn ¢ y4eToM npenenoB pacTBOPUMOCTM TpyaHopac-
TBOPUMbIX COEOMHEHUN, TPeDOOBaAHUN K OCTATOYHbIM KOHLUEHTpauuam yaanseMbiX BELLECTB,
KonuyecTtBa 0bpasyoLmxca 0CagKoB.

[Ons yoaneHna u3 CTOuYHbIX BOA, CynbdaTtos, CynbduTOB, Cynbduaos, doccaTtos,
bTOPMAOB, apceHaTOB MHOMNEe NPeAnpUATUA NPUMEHSIOT UX NepeBo B TPYAHOPaCTBOPUMbIE
COEeaVHEHMST C MOMOLLLIO CONENn KanbLms, Xenesa u antoMuMHUs ¢ yd4eToM TpeboBaHUNM K Ka-
4YeCTBY OYMLLEHHOW BOAbI MO OCTATOYHbIM KOHLIEHTpAUUAM yaandemMbiX BELLECTB.

[na yoaneHus n3 Bogbl MOHOB TAXENbIX MeTannos, topuaos, ocdatos, XpoMaToB
HEe NPUMEHSIOT ANEKTPOXMMNYECKOE U FraribBaHOXMMMUYECKOE OCaXaeHue.

2.3.2.2.11 OkucnurtesnbHble N BOCCTaHOBUTENbHbIE MeTOAbl

[ns oecTpykumn TOKCUYHBIX MUHEpParnbHbIX U OpraHMYeckMx BeLLecTB C NnpeBpalleHu-
€M MX B MariOTOKCUYHbIE UMM HETOKCUYHbIE coeanHeHUs (Bo MHorux crnydaax — COz2 n H20)
NPUMEHSIIOT OKUCIIUTENbHbIE METOAbI, BKITOYaloLLMe:

- OKMUCNEHNE aKTMBHbIM XIOPOM (MPUMEHSIOT AN AeCTPYKUUU LmaHuaoB, heHOmoB.,
pOOAaHNO0B, CEPHUCTbLIX COEANHEHUI);

- OKMCNEeHNe 030HOM (NPUMEHSAIOT ANA OeCTPYKUMU LMaHuMaoB, poaaHnaoB, (heHonos,
HuTputos, CINAB, necTnumaos, anb4ernaoB, MMIHUHOB, CEPHUCTBLIX COeANHEHNN);

- OKUCNeHne nepokcuaom Bogopoda (NPUMEHST ANA AeCTpyKuuu uMaHuaoB, poaa-
Hugos, kpacutenen, CrAB);

- OKUCEHNe KUCNOPOoAOM Ha KaTtanuaatopax (NPUMeHSsT ANna 4eCTPYKUMU LMaHuaoB,
poOaHnaoB, Cynbpnaos, MepKanTaHoB);

- OKMUCNEeHne nepmaHraHaTtoMm kanus (MPUMEHSsIIT ANa AeCTPYKUUU uuaHugoB, poaa-
HNOOB, HenoHoreHHblx CIMAB);

- ANEKTPOXMMUNYECKOE OKUCMEeHWe Ha aHode (NpuMeHsAT Ans obesBpexuBaHUA He-
3Ha4YNTENbHbIX 00 BEMOB KOHLEHTPUPOBAHHbIX CTOYHbBIX BOA OT LUMaHWOOB, POAAHMAOB, Kpa-
cuTeneun u apyrux opraHNYeckux coeAMHEHNN);
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- XXMAKOPas3HOEe OKUCIEHNE, CKUraHMEe B LMKITOHHbIX nevax, B nevax C NnceBaoOXu-
XEHHbIM cnoeM (NPUMEHSOT Ha HECKONbKUX NpeanpuaTuax ansa o6e3BpexmBaHUs HE3HAYN-
TenbHbIX 06bEMOB BbICOKOKOHLEHTPUPOBAHHLIX BOA, 3arpA3HEHHbIX Pa3fMYHbIMU OpraHuye-
CKMMW BellecTBaMu).

[na nepeBofa HEKOTOPbIX TOKCMYHbBIX BELECTB B COeaANHEHUs, bonee nerko yganse-
Mbl€ M3 BOAbl OCaXAEHMEM UM B BUAe razoobpasHbiX NPOAYKTOB, NPUMEHSIOT BOCCTaHOBU-
TenbHble MeToAbl.

[ns o4ncTkn xpomcoaepkalwmx Bog Ha 6onbLUMHCTBE NPeanpUATUA NMPUMEHSIOT pea-
reHTHoe BoccTaHoBneHne coeamHeHuin Cr*é, Mpu atom Cr® BocctaHasnuBaeTcs B Cr3 ¢ no-
cnefylowmnM ocaxaeHnemMm ero B Buae TPygHOPaCTBOPUMbBIX MMOPOKCMAOB Npu onpeneneH-
HOM 3HayeHun pH. B kadecTBe BOCCTaHOBUTENSA NPUMEHSIOT CyNbMUT N BUcynbpuT HaTpUS,
SO2 conu Fe*?, rugpasuH.

[nsi 06paboTkn OTHOCUTENBHO KOHLEHTPUPOBAHHLIX CTOYHbLIX BOA, COAEPXaLUMX HUT-
pUTbI, OTAEnNbHble MNPeanpUATUA MNPUMEHSIOT peareHTHOe BOCCTaHOBMEHWE HUTPUTOB
C NpeBpaLleHneM MX B MOJSIEKYNSAPHbIA a3oT. B kadecTBe BOCCTaAHOBUTENEW MWCMNOMb3YyHT
Fe*?, kapbamug, cynbdamnHoBYO KUCNOTY 1 ap. MpumMeHeHne mMeToaa orpaHNUYMBaeTCs Co-
34aHMeM KuUCron cpeabl B Havane npouecca (PHuau < 3).

[INA OYMCTKM CTOYHBLIX BOA OT MOHOB TSKEmNbIX MeTanmnoB, Bkmo4vasa Crt® npumensior
3ANEeKTPOXMMMYECKOE BOCCTAHOBMEHNE, OCHOBAHHOE Ha 3MeKTPOosiM3e CTOYHbIX BOA, C UCMOSb-
30BaHMEM CTarbHbIX WM aniMUHMEBBLIX aHOLOB, MOABEPraloLLMXCS IEeKTPOSIUTUYECKOMY
pacTtBopeHuto. Npouecc aHanormdeH obpaboTke BOA COMsIMM Xerne3a U antoMUHUS, OAHAaKo
npu ero peanusaumm He npoucxoauTt oborauwieHns BoAbl cynbdaTamu M xnopugamu. Ons
3NEKTPOXMMMYECKOTO BOCCTAHOBMNEHNSA NPEAnpUSaTUS UCNOMb3YHT pasfnnyHble BUAbl KaTOAOB:
nopucTble; 06 bEMHO-HACbINHbIE MPOTOYHbIE, MOCKME MAACTUHBI C UHEPTHOW 3arpy3Koun.

2.3.2.3 bnonornyeckass ouMcTKa CTOYHbIX BOA4

Mpwn cooTHoweHun BIK/XTK 6onee 0,35, pH = 6—8, TemnepaTtype Boabl 8 °C — 37 °C
N KOHUeHTpauun rpyboamcnepcHbix npumecen o 150-2000 mr/n npumeHsitoT Guonornye-
CKYI0 OYUCTKY.

Bruonornyeckyto o4MCTKY B €CTECTBEHHbIX YCNOBUAX (4N OYUCTKN CPaBHUTENBHO He-
BONbLWMX KONUYECTB CTOYHbIX BOA, @ Takke ANS UX AO0YMCTKM) OCYLLECTBIAKT Ha Nonax
unbTpaumn, B GUnbTPYHOLWMX TPaHLENX, PUnbTPYOLWNX Konoauax, a Takke B bruonornye-
CKMX NpyAax C BbICLLEN BOAHON PacTUTENbHOCTbIO N B3 HEe U OKUCNUTENbHLIX KaHanax, rae
pa3BUBalOTCS MUKPOOPraHN3Mbl, y4acTBYHOLLME B CAMOOUULLIEHNN NPUPOLHbLIX BOAOEMOB.

Bronormnyeckyto 04MCTKY CTOYHBIX BOL, B MCKYCCTBEHHbIX YCITOBUSIX MHOTME NPeanpuaTus
OCYLLECTBIIAOT HA BUONOrMYECKNX OYUCTHBIX COOPYKEHMSAX, BKIIOYAKOLLMX B cebsa GrounnbTpbl,
A9POTEHKM pasnMyHbIX MOaucMKaumi C Nnogaden Bo3ayxa, a Takke aHaspoOHbIe peakTopb!.

[MpoBegeHne AOMOMHUTENBHON OYUCTKM OUOXMMMYECKM OYULLIEHHBIX CTOYHbIX BOS,
MHOrne nNpeanpuATUS OCYLLECTBAIOT C MOMOLLbIO BMONOrMYecknx NPyaoB (PacCYMTaHHbIX Ha
NPOLOMKUTENBHOCTb NpebbiBaHNA B HUX BOAbI OT 2 A0 17 cyT, a B page cnyyaes u 6onee).

B GrnohmnbTpax O4MCTKY BOAbI OCYLLECTBAAT NPUKPENSIEHHOW MUKPOQIOPON, pas-
BMBAIOLLLENCS HA MOBEPXHOCTM 3arpy3kun. B poTopHbIx BuoduneTpax, buoteHkax, buocopbe-
pax MUKPOOPraHu3Mbl pPa3BUBAKOTCA U YOEPXKMBAKTCA WHEPTHOM Hacagkou M3 nnacrtmacc,
necka unm akTMBMPOBAHHOIO YrIs.
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Mpn HeobGxoauMOCTK riyBboKoro yganeHnsa 6uoreHHbIX afemMeHToB a3oTta n gocdopa
NPUMEHSOT NpoLEecChbl HUTpUdMnKaumm (OKUCNeHne aMmMOHMIMHOIO a3oTa 4O HUTPUTOB U HUT-
paToB) U AeHUTpuduKaunum (BOCCTAHOBIIEHUS OKUCIIEHHbIX (POPM a3oTa HUTPUTOB N HUTPa-
TOB A0 razoobpasHoro a3oTa).

Bonee rnybokoro yaaneHus gocdopa gOCTUraloT nNpu NpMMeHeHun GuopeareHTHOro
cnocoba. Mpn ouncTke KoHueHTpupoBaHHbIX (Mo BIK) cTo4HbIX BO4 ANs npeaBapuTeribHON
00paboTKn MOXET NPUMEHATLCS aHadPOOHbI MEeTOA C UCNONb30BaHNEM METAHTEHKOB.

[ns otoeneHnsa oT Boabl M3bbITOYHOM BUomMacchl, obpasytolencs B npoueccax bmo-
NOrMYecKon OYNCTKN, NCNONBb3YIOT BTOPUYHbIE OTCTONHUKA W UIOOTAENUTENN, BXOASALWME B
cocTtaB BMONOrnMYecKknx COOpY>KEHNN BMecCTe ¢ bBromnbTpamm n aspoTeHKamu.

[na [OOYMCTKM CTOYHbIX BOA nocne GuMonornvyeckon MCnomnb3yloT 3epHUCTble hunb-
Tpbl, MHOrga (bUNbTpbl C CUHTETUYECKOW 3arpy3kon. Hambonee rnyGoKyld AOOYMCTKY OCY-
LwecTBNAT Ha Buocopbepax ¢ Bronornyeckon pereHepaunen akTMBMPOBAHHOIO YIis.

BonbwnHCTBO NpeanpuaTnin HedptenepepabaTbiBaloLen NPOMbILLNIEHHOCTU NPOBOASAT
OMOXMMUNYECKYIO OYUCTKY CTOYHbLIX BOA NPOU3BOACTBEHHOM KaHanM3auMOHHOW CUCTEMbl Kak
OTAEenbHO, Tak U BMeCTe C OblITOBbIMW CTOYHbIMWM BOAaMW 3aBOAa WM 3aBOLACKOro NOcerika,
npoweawnMm nNpeaBapuUTenbHY0 MeXaHUYEeCKyld OYUCTKY. BMOXMMUYECKYD OYMCTKY OCy-
LLLeCTBNAT MO OQHOCTYNEeH4YaTon 1 ABYXCTyrneH4yaTon cxemam. [pu AByxCTyrneH4yaTon cxeme
AonyckaeTcs nogada CTOYHbIX BOA C Bonee BbICOKMM coepkaHnem cynbcduaoB u 6onee
Bblcokum BI1K.

Mpn Gronornyeckom O4YUCTKE CTOYHbIX BOA WCMOMb3YHT YrbTpaduibTPauNOHHbIE
6nokn membpaH (MBEP) 13 nonoro BomnokHa ¢ BHELLHEN NOBEPXHOCTLIO OUMbTPOBAHUS, KOTO-
pble norpyxawT B aspupyembln obbem BoOAbl, MPU I3TOM BTOPUYHbIE OTCTOMHUKM
He NpUMeHSAT. [JaHHbIN NOAX0A NO3BONSeT JOCTUYb BbICOKOW CTENEHN OYMCTKM BOAbI.

2.3.2.4 Obe33apaxmBaHue CTOUYHbIX BOA,

[ns yHUYTOXEeHMA coaepXalumxca B HUX NaToreHHbIX MMKPOoB6oB NpumeHstoT obessa-
paxuBaHue (Oe3nHMEKLNI0) CTOYHbIX BO CrneayrwmMmm MeTogamu:

- XuMmnyeckume (NpenmMyLLLeCTBEHHO NPUMEHEHME Pas3NNUYHbIX COeQUHEHNN XIopa, 030Ha);

- (busmyeckue (Tepmuyeckme, C NPUMEHEHUEM YynbTpa3BykKoBOW 06paboTKu, ynbTpa-
P1MoNeToBOro N3ny4veHuns);

- obes3apaxunBaHne CTOYHbIX BOA B YCNOBUAX UCKYCCTBEHHbLIX U €CTECTBEHHbIX BMO-
LLEeHO30B.

2.3.2.5 Co0p ¥ 04UCTKA NNBHEBLIX N APEeHaXHbIX BOA

[Nsi OYMCTHBIX COOPYXXEHUN NUBHEBBLIX BOL OOHOMW U3 rMaBHbIX 3a4ad sBnseTca npa-
BUNbHbIN BbIGOP cxembl Bogocbopa, oumctkm n cbpoca Boapl. [paBunbHOCTL Bbibopa 06y-
CrnoBfeHa pPauMOHAaNbHOCTbIO TEXHUYECKMX peLleHnn, yaobcTBOM 3aKchnyaTauuun, CTOMMO-
CTbiO CTpOUTENLCTBA N 0B6CNyXMBaHUSA. OUYNCTHBIE COOPYXXEHUSI NIMBHEBbLIX BOA MCMOMb3YHOT-
Csl ABYX TUMOB:

- HaKoMUTENbHas cXxemMa O4YUCTKK;

- NPOTOYHAsA CXeMa OUYUCTKM.

Mpn HakoMUTENbHOM CXEMEe OYUCTKM BOAA cHadana cobupaeTcd B HaAKOMUTENbHbIN
(06bI4HO Xene3obeTOHHLIN) pe3epByap, 3aTEM B TeYEHNE ONIMTENBHOIO BPEMEHN Nepekaym-
BaeTCHa Ha 04MCTKY. [IOCTOMHCTBOM TaKOW CXEMbl SIBMISIETCA TO, YTO BCNEeACTBUE ONUTENBHOMO
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nepuoga OTKaykM BO3MOXHO MCMNOJSIb30BAHME KOMMAKTHbLIX OYMCTHbLIX CUCTEM LOCTAaTOYHO
HWU3KOW NpPOU3BOAUTENBHOCTU. HeoCcTaTKu 3aknioyaloTCa B CrieayoLemMm:

- He06X0OUMOCTb CTPOUTENBCTBA BETOHHBIX PE3EePBYapOB;

- He06X0OMMOCTb NOABOAA 3MEKTPOIHEPIMM ANt HACOCOB,

- BbICOKasi CTOMMOCTb U CITOXXHOCTb CTPOUTENbCTBA, OCHALLEHNSA U OanbHEnLWen 3Kc-
nnyatauum 6eTOHHbIX pe3epByapoB.

[Mpn NpoToYHOM cxeme BoAa NOCTYMNaeT Ha OYUCTHbIE COOPYXXEHUSI HEMOCPELCTBEHHO
N3 BoOOCOOpHOM ceTu. M3nuwHasa, He noanexaiaa odnctke Boga cbpacbiBaeTcd no OTBO-
asdwemy Tpybonposogy. MaBHbIM AOCTOMHCTBOM 3TOW CXEeMbl SABNSAETCS OTCYTCTBUE HEeOb-
XOOAMMOCTM B CTPOUTENBCTBE HAKOMUTENbHOrO pe3epByapa v NOABOAA SMEKTPOIHEPrMun, YTO
NO3BONSET 3HAYMTENBbHO COKPATUTb CPOKM MOHTaXa OYMCTHbLIX COOpYXeHun. K HegocTaTkam
NPOTOYHON CXEMbl MOXHO OTHECTM HeOOXOAMMOCTb MCMNOJIb30BAHUSA OYUCTHBLIX CUCTEM
fonbLuen Nnpon3BoANTENLHOCTU, YEM NPU HAKOMUTENbHbLIX CXEMaX.

2.3.2.6 KomMbuHaunm meToAoB OUYMCTKU

KomMOnHMpOBaHHbIN MeToa npeanonaraeT Ucnonb3oBaHne OAHOBPEMEHHO ABYX U 6o-
nee n3 BblleyKasaHHbIX METO40B OYNCTKN. [lenaeTcst 3TO C Lenblo JOCTMXKEHMUSI MaKCUMmarb-
Horo adpdpekTa. Boibop METOO0B OYUCTKM ANt KOMOUMHMPOBAHUS 3aBUCUT OT OCOOEHHOCTEN
NPOMBILLMIEHHbIX CTOKOB U BOAOEMa, Kyda naeT CnvB ouulleHHon Boabl. CTaHgapTHOWM cxe-
MOW KOMOMHMPOBAHNA METOOOB OYUCTKM ABMNSAETCS MOCNEeA0BaTENbHOCTbL M3 MEXAaHNYECKOro,
Bronornyeckoro N Pr3nKO-XMMNUYECKOTO OUULLLEHUS.

MpumMmepom KOMOMHMPOBAHHOIO METOA4a OYMCTKM BOAbl ABNAETCS METOoa anekTpodno-
TOoKOarynaumun. dnektpodnorokoarynsums, kak npuMep BbICTyNaeT B KayecTBe Ge3peareHT-
Horo cnocoba pereHepaumn oTpaboTaHHbIX MOMLLNX PacTBOPOB, OObeaMHSAET 3nNeKTpokoa-
rynauuio n anektpodnoraumio.

Opyrum BapMaHTOM KOMOMHMPOBAHHOINO METOA4a OYMCTKM BOAObl SBMSIETCS 3NeKTpoKa-
TanuTnyeckas o4ymcTka. MNMpouecc aNekKTPOXMMMUYECKON AECTPYKLUUMN C KaTannTUYECKUM OKMC-
NEeHNEM OpraHMYecKnUX NPUMecen OCyLLEeCTBSIOT ABYMSA METOOAMM:

1) BBEAEHNEM B 3NEKTPOAHOE NPOCTPAHCTBO BMECTE C NMOTOKOM >XWUAKOCTWN MOABUXHO-
ro UNK rpaHyNIMPOBAHHOIO HEMOABMXKHOIO KatannsaTopa;

2) BBEAEHNEM KaTanuaaTopa B NOTOK NOCIe 3f1EKTPONn3a B cneunanbHOM peakTope.

2.3.2.7 Obe3BoOXMBaHMe ocagKoB CTOUYHbIX BOA,

M3 MHOXecTBa MeToA0B 06e3BOXMBAHUA OCaZIKOB CTOYHbIX BOA NpeanpusaTus Bblbu-
palT nogxogsLine, NCXoAst U3 CBOMCTB 0CaAKOB U MECTHbIX YCITOBUN.

[na ob6e3BoxuBaHWSA 0cagKkoB (LW1AaMOB) B XMMUYECKOW MPOMBILLIIEHHOCTU MPUMEHS-
I0TCS nNpouecchbl punbTpoBaHUa (Mo AaBfeHMEM UK NMOA BaKyyMOM), LEHTPUEYrnpoBaHus,
MEXaHMYEeCKOro oTKuma (NEeHTOYHbIE PUNbTP-NPECCHl), a Takke npumeHsieTca ob6e3BoXxnBa-
HMe 0CafKoB Ha UIOBbLIX MroLwaakax, WiaMmoxXpaHUmLLax, WnaMoHaKonnTensx.

2.4 O6palyeHue ¢ razoBbiIMU BbiIOpocamu, nx o6paboTka n ouncTka

NcTtouHmkamm obpasoBaHus BbIOPOCOB B aTtMocdepy B XMMUYECKOW NPOMbILLNIEHHO-
CTM MOryT ObITb pasnu4yHble TEXHOMOrMYeckne nepenernibi U BCNOMOraTesbHble NpOoLEeCcChl
(reHepaumsa aHeprun, TpaHCNopTUPOBKa M 06paboTka Cbipbs, NPOAYKTOB M MOMNYNPOOYKTOB,
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O4YnCTKa CTOKOB, obpaboTka oTxomoB M np.). OBpalleHne ¢ rasoBbiMK BblIbBpocamu, Tak ke
Kak 1 obpallueHne co CTOYHbIMW BOAAMMU, ABMASETCSH OAHUM M3 OCHOBHbIX BUOOB OEATENbHO-
CTU XUMMUYECKUX NPEAnpPUSTUI, HEOTPbLIBHO CBA3aHHLIM C MPOM3BOACTBOM MPOAYKUMWN U 3a-
LLMTOW OKpyxatowen cpenbl. Beibpockl B atmocdepy MoryT 6biTh fiokanu3oBaHbl B 06beau-
HeHHyto cuctemy cbopa, obpaboTku/pereHepaumm N O4YUCTKKU, a MOryT BbiTb AN dy3HbIMNI,
OTXOAAWMUMM KaK OT HennoTHoCcTen obopyaoBaHUs, Tak U C NOBEPXHOCTU PasfUYHbIX UHXe-
HEpPHbIX COOPYXXEHUI, r4e NPUCYTCTBYIOT TEXHOSOMMYECKNe cpeapbl.

CornacHo 2.1 n 2.2, OCHOBHOW 3aJaden OopraHm3auuoHHOro xapaktepa (Hanpumep,
npumeHeHne COM) aBnseTcs pa3paboTka pelueHuin, HanpaBieHHbIX Ha CHWXeHne obpaso-
BaHWs BbIBPOCOB B aTMOCKEpPY 1 CTENEHN UX 3arpsa3HEeHHOCTN. MakcumanbHasa nokanuaauus
AnpdysHbIX BbIBPOCOB B aTMOCKepy C LEenbi AOCTUXKEHUS BO3MOXHOCTU MX 0B6paboTku
unu/m ouncTkn. Hanpumep, npu nNpoeKkTUpoBaHUM OObeKTa XMMWYECKOro MpoM3BOACTBA
npegycmatpmuBaeTca pabota obopyaoBaHMA Mo paspexeHnem, ¢ 0TBOAOM OTXOAALMX ra-
30B B cucteMmy mx obpaboTtku/pereHepaumm unm ounctkn. CootsetcTByowmn MN3K Takke
AOIMKEH UMETb MECTO.

3agavyaMy TEXHUYECKOro Xapaktepa ABMSTCS perfaMeHTHoe ornepalmoHHoe ynpas-
feHne NPou3BOACTBEHHOW YCTAHOBKOW, NPUMEHEHNE MeTOoAa «Ha KOHLUEe Tpybbl». B AaHHOM
criyyae, Kak 1 B Cnyyae CO CTOYHbIMW BOAAMWU MPUMEHEHNE TEXHOMOMMIN «Ha KOHLUE TPYObI»
He paccMaTpuMBaETCs Kak onepauuun, Lenbio KOTOPbIX ABNSETCA TONbKO OYUCTKA OTXOAALLMX
rasoB nepep BblIbpocom B aTMocdepy UM BO3BpaT NOSME3HbIX KOMMNOHEHTOB B TEXHOMOTMIO.
B nponsBoacTBax XMMMYECKON NPOAYKLMM CTaaun OYUCTKM OTXOOSALMX ra30B UHTErpUpoBa-
Hbl B TEXHOSIOMMYECKYIO CUCTEMY B KayecTBe MOSfIHONPaBHOrO TEXHOMOMMYECKoro nepeaena.
[Mpy 3TOM OH MOXET ABMATLCA KMYEBbIM C TOYKM 3PEHNSA BEAEHUS TEXHONOMMYECKOro npo-
uecca n ero SKoHoMuyeckux nokasarternen. O4ncTka rasoBoro NOToka MoxeT BbITb conpsike-
Ha C noslyYeHneM pacTBOPOB UM CMECeN 3aaHHOro CcocTaBa, HeOBXOANMbIX ANA AanbHewn-
Lero nucnosnb3oBaHus. [1na aToro MOryT UCNonb30BaTbCA Kak CTaH4apTHbIE annaparbl, Tak U
HecTaHOapTHble, pa3paboTaHHble HENOCPEACTBEHHO AN 4aHHOro npolecca.

Cnocobbl OYMCTKN OTXOOSALMX Fa30B U UX KOHTPOMSA NogpobHO OnNncaHbl B pereBaHT-
HbIX MH(OPMaLMOHHO-TEXHUYECKNX cnpaBodHukax no HAOT 2, HAOT 18, HOT 19, HAOT 22,
HAOT 22.1. B HacToswem cnpaBoyHuke HOT paccmatpmBatoTcs cUCTEMbI, BHeApsieMble NS
npefoTBpaLleHns 3arpa3HeHus OKpyxarwen cpefbl (YCTaHOBKM OS11 OYUCTKU OTXOAALLMX
rasos).

B 3aBMcMMOCTM OT xapakTtepa 3arpssHsAoLWMX BeLlecTB, BblOpacbiBaeMblX B aTMO-
cepHbIn BO34yX, MEeTOAbl OYUCTKN OTXOAALIMX ra30B nogpasfenstoT Ha Ase bonbLuve rpyn-
nbl (CM. PUCYHOK 2.3).
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CYHUCTHE CTXCOALKUX rasce

o0Ta3spo3onei 0TrasoobpasHbix K
(NbINel n TymMaHoR) napoofGpasHblx npuMecen

pereHepatMBHble MeTonbl {an-u
abcopOUMOHHDbIE, 3NeKTPHUYECKH )

NecTpyKTHBHbIE MeToObl
(KaTaNnMTHYECKHI [OMMT,
TepMHUECKana HelfTpanu3auma)

Pl/lcyHOK 2.3 — KJ'IaCCVI(bI/IKaLI,VIFl MeToa40B OYUCTKN OTXOAALLNX ra30oB

YcTponctBa Angd OYMCTKM rasoB OT MblNM NOApPa3aensaioT Ha MbifeynoBuTeNn N BO3-
AyLHblE PUNbTPLI.

ObesBpexunBaHne OTXOOALUMX ra3oB OT ra3zoobpasHbiX U NapoobpasHbIX TOKCUYHBIX
BELLECTB OCYLLECTBNAT C NPUMEHEHNEM:

- hmsmnko-xummyecknx metoaos: abcopbunmn (dusmyeckon n xemocopbummn), agcopob-
LN, TEPMUYECKON HENTPpanmM3aumn, KaTannmTu4eckon HemTpanmsaumm;

- BUOXMMUNYECKMX METOAOB.

O6bl4HO MPUMEHSAIT KOMOMHAUMIO pa3HbIX MeTo4oB (MHOFOCTyneHYaTble CXeMbl
OYUCTKM).

Bbibop meTo4a OYMCTKM 3aBUCUT OT CrieayroLmx pakTopos:

a) UCXOAHAast KOHLUEHTpaumsa BpegHbIX (3arpasHsoWmnX) KOMMNOHEHTOB U Tpebyemas
CTENEHb OYMCTKM OTXOOALMX ra3oB;

6) 06beMbl ouUMLLAEMbIX ra30B 1 UX TemnepaTypa;

B) Hanm4mMe ConyTCTBYIOLMX ra3000pasHbIX NpUMecemn 1 Nbinu;

r) nOTpebHOCTb BO BCNOMOraTesibHbIX MaTepuanax;

[) Hanuyue NpPoCTpaHCTBa AN COOPYKEHUSI ra3004UCTHON YCTAHOBKN;

€) NpPoCTOoTa 3KCnyaTaumm n TEXHNYECKOro 06CnyXMBaHUS;

X) KnMMaTnyeckme N NpupoaHbIe OrpaHNYEHus;

3) JOCTYNHOCTb PECypCoB;

1) BO3MOXXHOCTb MCMOMb30BaHWS UK YTUNN3auun BblAeNeHHbIX NpuMecen;

K) B3PbIBO- 1 NOXapOONacHOCTb;

1) 9KOHOMMNYECKOM LienecoobpasHOCTN NPUMEHEHNST MeToAa.

B npounsBoacTBax KpyNnHOTOHHAXXHOW XMMUK Hanbornbllee pacnpocTpaHeHue nony4yu-
nn metoabl 06paboTKM/OYMCTKM ra3oBbIX MOTOKOB, OMUCAHHLIE HUXE.
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2.4.1 OuyncTKa oTXo4ALWMX ra3oB OT aspo3oneun (NbINM U TYMaHOB)

CoBpeMeHHble annapaTtbl o6ecnblfiMBaHMS ra30B MOXHO pa3buTb Ha YeTbipe rpynnbi:

- MexaHu4yeckne obecnbinmBatoLLiMe YCTPOMCTBA, B KOTOPbLIX Mblflb OTAENsieTCs nopg
AENCTBMEM CUI TSHXKECTU, MHEPLIMMN UMK LEHTPOBEXHOW CUMbl;

- MOKpble, UnK rMapaBnMyeckue, annaparbl, B KOTOPbIX TBEPAbIE YACTULbl yraBnuBa-
tOTCS )KUOKOCTbIO;

- NOpUCTble UbTPbI, HA KOTOPbIX OCeAalT MenbYanlLme YacTulbl Nbiw;

- ANeKTPOUNLTPLI, B KOTOPbIX YaCTULbl OCaX4AKTCHA 3a CYET MOHM3AUMM rasa u co-
AepXaLLMXCA B HEM MbISIMHOK.

2.4.1.1 UNKNOHBI

LLnpokoe npuvMmeHeHue Ha NpeanpUaTUSX XMMUYECKOW MPOMBILLNIEHHOCTU MONyyYnnu
ueHTpobexHble obecnbinuBatowme YycTponcTBa (UUKNOHbI). B uMknoHax pekomeHayeTtcs
ynasnmBaTb YacTuubl Nbiniv paamepom 6onee 10 Mkm.

CTeneHb OYUCTKU rasa B LMKIIOHE 3aBUCUT HE TONbKO OT pa3MepoB OTAEeNseMbIX Ya-
CTUL, N CKOPOCTU BpaLLEHWsI ra30BOro NoToka, HO OT KOH(UrypaumMm OCHOBHbIX 3f1IEMEHTOB U
COOTHOLLEHNSA rEOMETPUYECKNX PAa3MEPOB LIMKITOHA.

YacTto Ans o4YMCTKM OOMbLUMX KONMYECTB 3anblfieHHbIX ra30B BMECTO LMKIOHA OOonb-
WOro AvameTpa MNPUMEHSIOT HECKONbKO LMKMOHHBIX 3JIEMEHTOB 3HayYuTerlbHO MeEHbLUEro
anameTpa (MX MOHTUPYIOT B O4HOM Koprnyce). Takue LUMKNOHbI HasbiBatoT GaTapenHbIMU LiMK-
NIOHaMU, NNU MyJIbTULMKITOHAMMU.

2.4.1.2 Mokpble nbirieynosutenu

[nsi TOHKOM OYUCTKK ra3oB OT MbIIN MPUMEHSIOT MOKPYH OYUCTKY — MPOMBbIBKY ra3oB
YUCTOW BOAOW UNWN pacTBopamu. TecHoe B3auMOOENCTBUE MeXOY XUAOKOCTbI W 3arblfeH-
HbIM ra3oM OCYLLECTBNSETCS B MOKPbIX MblfeynoButensax NMbo Ha MOBEPXHOCTU XMUOKOW
NMEHKW, CTEKaoLWeNn No BEPTUKANIbHON MMM HAKNOHHOW MAOCKOCTU (NSIEHOYHbLIE UMW Haca-
AouHble ckpybbepsbl), MMBO Ha NOBEPXHOCTU Kanesnb (rnonble ckpybbepsbl, ckpybbepbl BeHTy-
pw) Unn Ny3blpbKOB ra3a, neHbl (bapboTaxkHble (NEHHbIE) NbleynoBUTENN).

Knaccudumkauma MOKpbIX MblreyrnoBuTenen npeacraBrneHa Ha pucyHke 2.4.

AP PHEKTUBHOCTL MOKPbIX MNblfieynoBUTENENn B OCHOBHOM 3aBUCUT OT CMayMBaeMoCTU
noinu. [pyn ynaBnuBaHuUM NNOXO CMaYMBalOLWENCs MNbin B BOAY BBOAAT MOBEPXHOCTHO-
aKTUBHbIE BELLECTBA, CMNOCOOCTBYIOLIME MOBLILLEHNIO CMaYnBaeMOCTH.
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WHEePUUOHHbIe $dunbTpaUUOHHbIE 3NIEKTPUYECKUEe
® LIMKNIOHbI C BOAAHOMN ® MeHHble * MOKpble
NAEHKOMN, NblIEY10BUTENM (C 3NeKTPOPUNLTPbDI
® pOTaLMOHHbIE nepesIMBHOU U
CKpybbepbl npoBasibHOWU

PELIETKOM, CTPYUHO-
NeHHbIE, yaapHO-
NeHHbIE, LLUKIOHHO-
NeHHbIE N NEHHO-
BUXpPEBbIE annaparThbi),

¢ BapboTaxHble
nblneynoeutenm bes
PELWETKM U C NoJAYeEN
3anblNEHHOro Bo3ayxa
no4 YTOMJIEHHYK B
BOLE PEeLUETKY

* yoapHble annaparsl

PucyHok 2.4 — Knaccudukaumsi MOKpbIX MblrieyrnoBuTenem
2.4.1.3 dneKTpoocaxaeHue

[aHHbIN MeTo OYMCTKM OCHOBAH Ha MOHM3aUMW MOMEKYN rasa 3reKkTpuYecknm pas-
pAaoM. Mo KOHCTPYKLMK 3NEeKTPOUNbTPLI NOAPa3AenalT Ha TpybyaTble U NnacTUHYaTbIe.
B anekTpodunbTpax ynaBnmeBaroT MNbiflb C YacTMLaMu pa3smepoM Bbille 5 MKM.

CTeneHb 04YMCTKM rasa B 9NeKkTpoubTpe B 3HAYUTESNbHOM CTENEHN 3aBUCUT OT MNpO-
BOAMMOCTM Mbinu. Ans yBenndeHns adp@PeKTUBHOCTU SNEKTPOabl afekTpodunbTpa nHorga
CMauYunBaloT BOOOM, TakMe anekTpounbTPbl HAa3biBaOTCA MOKPLIMU.

2.4.1.4 OuncTKa ¢ ucnonb3oBaHmem hunbTpaLmmn

Cnocobbl 0YMCTKM OTXOASALMX ra3oB C UCMOMb30BaHNEM NPUHLUMNA PUnbTpauumn LWn-
POKO MPUMEHSIOTCHA B XMMWYECKOW MPOMbILUAIEHHOCTN, A1 3TOr0 MCMNOMb3YTCA (PUNbTPbI
pasnMyHOM KOHCTPYKUUW, AOBWXKYLLEW CUMOW npouecca unbTpauuu BbICTynaeT nepenaj
AaBneHus, KOTOPbIA BO3HMKAET Ha MOPUCTOM neperopoke, KotTopas 3agepXuBaeT YacTuubl
asp0o305s Ha NOBEPXHOCTM nnn B nopax. Obwasn knaccndmkauma dunbTpoB ANd O4YMCTKM ra-
30BbIX MOTOKOB MpuBeaeHa Ha pUCyHke 2.5.
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( \ *oNa  ynNaBAMBaHMA M3 OTXOAAWMX  rasos

u NPeMMYyLLECTBEHHO CYOMMKPOHHDBIX YacTUL, C HUZKOW

$uUNBTPbI TOHKOM BXOAHOM KoHueHTpaumeir (<1 mr/m®) 1 ckopocTbio
OYMCTKHU ¢unbTpoeaHma <10 cm/c.

(BbicOKO3dPEeKTUBHDbIE *ana  YNaBAMBaHMA  TOKCMYHBIX  4acTML M

NN abcooTHbIe YAbTPATOHKOM OYMCTKM BO34yXa MPU MPOBedeHUM
HEKOTOPBIX TEXHONOTMHECKMX NPOLECCOB.
dunbTPbLI)

*He MoA/IeaT pereHepaLmm.
\ / *CreneHb ynaenmeaHua — bonee 99 %; )

~ */ICNONb3YIOT B CUCTEMAX NPUTOYHOM BEHTUNALMM U \
KOHAMLMOHMPOBAHNA BO3AyXa.
® 3KCN/IyaTMPYIOTCA NPY KOHLLEHTPaLMKU Nbiau
BO34YLWHble GUNLTPDI MeHee 50 mr/m3 Npu BbICOKOW CKOPOCTY

¢unbTpauum — Ao 2,5-3 m/c.
*MOryT bbITb HepereHepMpyemble

J pereHepupyembie )
\

4 )
NPOMbILINEHHbIE
¢dunbTpbl (TKaHEBbDIE,
3EPHUCTbIE,
rpyboBONIOKHUCTDbIE)

\_ Y, J

*MPUMEHSIOTCA 419 O4YUCTKM MPOMBILLMEHHDIX Ta30B
KoHUeHTpauuen ao 60 r/ms,
* nog/exaT pereHepauum

PucyHok 2.5 — Knaccudmkaums ounbTpos
2.4.1.4.1 PykaBHble (TKaHeBble) (punbTpbI

Mpn ouncTke NOcpeacTBOM pyKaBHbIX (PUNBLTPOB rasbl, coAdepXaline B3BELUEHHble
TBEpAble YacTuLbl, NPOXOAAT MOPUCTbIE TKaAHEBbIE NEPeropoakn, nponyckawwme ras n 3a-
AepXuBaloLLmMe Ha CBOEN NOBEPXHOCTU TBepAble YacTuubl. Bbibop TkaHu Ong pykaBoB onpe-
nensieTcs ee MexaHn4eckon NPOYHOCTbIO, XMMUYECKON U TEPMUYECKON CTOMKOCTLIO.

[MaBHbIM OOCTOMHCTBOM pPYKaBHbIX (PUIIbTPOB ABMSETCA BbiCOKas 3PIPEKTUBHOCTb
O4YnUCTKM, gocTturarowaa 99 % ang sBcex pasmepos 4YacTul,.

2.4.1.4.2 ®unbTpbl Ans TymaHoB/asapo3onen

Ouunctka rasoB OoT TymaHa, B YaCTHOCTU Mpv NPOU3BOLACTBE CEPHOM KUCIOTbI, MOXET
NPOU3BOANTLCSA KaK B ANeKTpounbTpax, Tak U B ounbTpax, CHabXeHHbIX (rnbTpyowmmm
KMCIOTOCTOMKUMM MaTepranamu.

OneKkTpouNbTPbLl 0BLIYHO NPUMEHSAIOTCA AN OYUCTKU ra3oB MpU COAEPXaHUN B HUX
TOHKOAMCMNEPCHOro aspo30ris B 6onblumx Konudecteax (6onee 5 r/Hm3).

PuUnbTpbl C UCNOMb30BaHUEM (PUMNBTPYIOLLMX MaTepuanoB NPUMEHSOTCA MPU MeHb-
LUMX coaepKaHusX TymaHa u 6pbi3r (MeHee 5 r/Hm3). B kayecTBe unbTpylollero Mmatepumana
B (bunbTpax NPUMEHSIIOTCA CETKU, TKaHble U HETKaHble PUIbTPYIOLLNE MaTbl, U3rOTOBMEHHbIE
N3 KOPPO3NOHHO-CTOMKMX MaTepmaros.

[na ynaBnuBaHusa YacTtuy pa3smepomM meHee 3 MKM Hanbonee apdekTUBHbIM ABNSET-
cs npumMeHeHne punbTpoB bpuHKa ¢ Tak HasbiBaeMbIM AUPEY3MOHHBIM (BPOYHOBCKMM) TU-
NMOM ynaBfMBaHUSA TOHKOAMCNEPCHbIX YacTuL, TyMaHa.
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OunbTpyrowmMn matepman dunbtpa bpuHKa COCTOMT M3 MaTa, M3rOTOBFIEHHOIO U3
KOPPO3NMOHHOCTOMKOrO HETKaHOro maTepuarna, MOMeLeHHOro Mexay ABYMS KOHLEeHTpuye-
CKUMW MeTannuyeckumn peluetkamu. TomnwmHa BOMOKOH B 3TOM HETKaHOM (punbTpyloLem
mMaTtepuane coctaBnseTr 6—7 MKkM, 4To obecneymBaeT pasBEPHYTY MOBEPXHOCTb KOHTaKTa
unbTpyoLEero Matepmarna ¢ ovuLLaeMbIiM ra3om.

MnoTHOCTb hmnbTpylOLWMX MaToB B (hunbTpax bpuHka ©poyHOBCKOro Tmna cylue-
CTBEHHO BblLUle, YEM BbILLEONUCaHHbIX (OMNbTPOB yaapHOro Tuna.

MexaHn3m 3axBaTa TOHKOAMCMEPCHbIX YacTuy B dounbTpax OGpOyHOBCKOro Tuna 3a-
KrntovaeTcs B 3axBaTbiBaHUM NMOBEPXHOCTbIO CTEKITOBOTOKOH TOHKOAMCNEPCHbIX YacTuL, B pe-
3ynbTaTe ux 6poyHOBCKOro ABmkeHus. CKoOpoCTb ABWXKEHUS ra3a B (ounbTpylowem maTepu-
ane cunbTpa bprHka GPOYHOBCKOro TMNa Ha NOPSA0K HWXKE, YeM B ounbTpax yaapHOro nnm
nepexogHoro Tuna u coctaesnset 0,1-0,3 m/c.

AP DEKTUBHOCTL cenapauum Menkux yactuy, B punbTpax bpuHka gocturaet 99,5 %.

2.4.2 OuyncTKa oTXo4sALWMX ra3oB OT JNIeTy4YMX CoeAUHEeHUN
2.4.2.1 Abcopbuusn

MeTtoa abcopbunmn oCHOBbLIBAETCH Ha pasgernieHnn ra3o-Bo3ayLHOM CMECU Ha COCTaB-
Hble 4acTh NOCPEeACTBOM MOrMOLEHNS OOHOMO MMM HECKOSbKMX ra3oBbiX KOMMNOHEHTOB (ab-
copbaTtoB) aTon cMmecu xugkum norrnotutenem (abcopbeHtom) ¢ obpasoBaHnem pactaopa.

Onsa yoaneHnsa n3 BbI6pocoB amMmmnaka, XropmucToro/oTopuctoro Bogopoaa uenecoob-
pa3HO NMPUMEHSATb B KayecCTBe MOrNOTUTENbHOW XUOKOCTU BOAY, MOTOMY YTO UX pacTBOpU-
MOCTb B BOAE COCTaBMSIET COTHM rpaMmoB Ha 1 kr Boabl. [pu nornoLweHnn n3 rasoB ANOKCHU-
Aa cepbl Unn xnopa pacxon Boabl OyaeT 6onee 3Ha4YMTENbHBbIM, NOTOMY YTO UX PacTBOPU-
MOCTb COCTaBNSIET TONbKO COTble AONM rpamma Ha 1 kr Boabl. B HEkOTOpbIX 0CObbIX cnyyasax
BMECTO BOAbl MPMMEHSIIOT BOAHbIE PAaCTBOPbLI CEPHUCTOW KUCMOThI (4N ynaBnvMBaHUSA BOAS-
HbIX NapoB), BA3kMe Macrna (4ns ynaBnmBaHMs apoMaTUYeCcKuX yrneBogopoaoB U3 KOKCOBOMO
rasa) n gp.

KoHTaKT ra3soBOro notoka C XWOKum pacTBOpuTeniemM npoussBoguTca nnbo nponycka-
HMEeM rasa 4Yepes3 Hacagou4HYK KOJIOHHY, NGO pacnbifneHneM XUaKkocTn, nubo GapboTaxem
rasa yepes cnon abcopbupytoLlen xmnagkoctn. B 3aBnucumocTn ot cnocoba KoOHTaKTa «ra3 —
XWUAKOCTb» pasnunyatoT:

- Hacago4Hble 6aluHN — (POPCYHOUHbIE U LIEHTPOBEXHbIE CKPpYyDObepsb;

- ckpy66epbl BeHTypuy;

- bapboTaXHO-NeHHbIE CKpYyObepsb;

- Tapenb4yaTble n gpyrne ckpybbepbi.

Lnpokoe pacnpocTpaHeHne nonyyunu 6awwHu ¢ KonnayvkoBbiMy Tapenkamu. Horga
BMECTO KOJNMAYKOBbIX TAPENOK MPUMEHSIOT NepdOopUPOBaHHbLIE NMACTUHBI C BOMbLLUNM KOMK-
4eCTBOM MESIKMX OTBEPCTUI (AMaMeTpoM NPUMEPHO 6 MM), KOTOPbIE CO34al0T Ny3bIPbKM ra3a
ofuHakoBow bopMbl U pa3mepa; bonee mMenkne OTBEPCTUS 3aTPYAHSIOT CTEKAHME NPOMbIB-
HOW XNOKOCTK, OCOOEHHO NPWU 3HAYMTENbHOM pacxoae rasa.

MpumeHeHne abcopbUMOHHBIX METOAOB OObIMHO CBSI3aHO C MCMOSIb30BAHMEM CXEM,
BKMNtOYaoLLMX y3nbl abcopbumm n npn HeobxogumocTtn gecopbumn. [Jecopbumio pacTBOpeH-
HOro rasa (Mnu pereHepauuio pactTeopuTens) NpoBoaAT NMMBO CHMXeHMEM ObLLEro AaBneHns
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(vnn napumanbHOro AaBneHus) NPUMecu, NMBOo NoBbILLEHMEM TemnepaTypbl, MO0 ncnonb-
30BaHMEM [BYX MPUEMOB OAHOBPEMEHHO.

HocTonHcTBOM abCOPOBUNOHHBIX METOAOB SABMAETCSA 9KOHOMUYHOCTb OYUCTKN BOMbLUO-
ro KONM4yecTBa ra3oB M OCYLLECTBEHNE HEMPEPbIBHbIX TEXHONOMMYECKNX NPOLIECCOB.

2.4.2.2 Xemocopb6uus

MeTon xemocopbunn 6asmpyeTcs Ha NOrMOLWEHN ra3oB U NAapoB TBEPALIMU UMW XUA-
KMMUK nornoTutensamMmm ¢ obpasoBaHMem crnaboneTyunx XMMmUYecknx COeanHEHNN Ha NoBepx-
HOCTM UNKN B pacTBOpE.

Ons peanusauun xemocopbummn MCNonb3yT HacagoyHble 6aluHW, neHHble n 6apbo-
TaXxHble ckpybbepbl, pacnbinuTenbHble annapaTbl Tuna Tpy6 BeHTypu n annapaTtbl C pas-
NNYHBIMU MEeXaHUYeCKUMU pacnbinuTensaMmn. Takke LWMPOKO MCMNOMb3yKT annapaTtbl C Mo-
ABWXHOW Hacagkon, OOCTOMHCTBOM KOTOPbIX ABNSIeTCA BblCOKask 3O(EKTUBHOCTb pasfene-
HUSA MPU YMEPEHHOM rMapaBfiM4eCcKOM COMPOTUBNEHUN, a Takke Bonblias nponyckHasi cno-
COBHOCTL Mo rasy.

OCHOBHbIM HEQOCTATKOM 3TUX METOAO0B SIBMSIETCS 3HAYMTENBbHOE CHUXKEHNE Temnepa-
TYpbl ra3oB Mocrie OCYLEeCTBNEHUS OYMUCTKU, YTO B KOHEYHOM UTOre MPUBOAUT K CHUKEHUIO
3(PPEKTUBHOCTM paccemBaHNa OCTaTOYHbIX FA30B B aTMOCHEPHOM BO3AyXe (A5 3TUX uenen
MOXeT MCMNosib3oBaTbCA AOMNOSTHUTENbHBIA NOLOrpeB OTXOAAWMX ras3oB). Takke crnegyeT
yunTbiBaTh, 4TO 060pyaOBaHME rpOMO3AKO U TpebyeT co3aaHNsa CUCTEMbI XXUAKOCTHOrO Opo-
LLUEHNS.

2.4.2.3 Apcopbuuns

MeTon agcopbunn 6asmpyeTca Ha MCNOSMb30BAHUN (PU3NYECKMX CBOMCTB HEKOTOPbIX
TBEPAbIX T€N C YNbTPaMUKPOCKONNUYECKON CTPYKTYPOW CENEKTUBHO U3BMeKaTb U3 ra3oBou
CMeCU OTAESIbHbIE KOMMOHEHTbI M KOHLEHTPMPOBATbL MX Ha CBOEWN MOBEPXHOCTU. B nopumcTbIx
Tenax ¢ KanunnapHOW CTPYKTYpOM NOBEPXHOCTHOE MOrfoLEeHNe OOMNOMHAETCA KanunnsipHOu
KOHAEeHcaumen.

OCHOBHbIMM HanpaereHNAMM UCNONb30BaHUA agcopbumm ABNATCS:

- U3BNEYEHNe NeTyuynx opraHUYecKMx COeauHEeHUr ANs ux NOBTOPHOro MUCMorb30Ba-
HUSA UM LMPKYNSUMM B 3aMKHYTOM LIMKIE; Takke MOXeT UCMONb30BaTbCHA B KayecTBe aBTo-
HOMHOW CUCTEMbI, B KQ4EeCTBE CTaAnN KOHLIEHTPUPOBAHUS AN NOBbIWEHUS 3O(EKTUBHOCTH
nocrenyLwero n3BneYeHnsi, HanpumMmep ¢ NOMOLLLID MeMbpaHHOW cenapaumm unm gna oo-
paboTKn BLIOPOCOB CUCTEM ra3004MUCTKY;

- OYMCTKa OT 3arpssHsowmx BewecTts (Hanpumep, J1IOC, H2S, 3anaxu, Mukponpumecu
rasoB, KOTOpbl€ He MOryT ObITb NCMOMBb30BaHbl ANS LMPKYNALUM B 3aMKHYTOM LIMKIE UK Ka-
KUM-NnB0o MHBIM 0Bpa3om) Takke MOXET OCYLLEeCTBMATbLCA C MCMOSIb30BaHNMEM B KayecTBe
afncopbeHTa rpaHynMpOBaHHOIO aKTMBMPOBAHHOIO YIS, KOTOPbIA He pereHepupyeTcs,
a nogBepraeTcs CKUraHuio.
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B kadecTBe NpOMbILWMEHHbIX aacopbeHTOB B OCHOBHOM WCMOSMb3YHTCA CMELLAHHO-
nopucTble mMaTepuarnbl C BbICOKOPA3BUTOW BHYTPEHHEW MOBEPXHOCTbIO, MMEIOLLME WUCKYC-
CTBEHHOE MNY NPUPOAHOE MPOUCXOXAEHWE; B COOTBETCTBMM C pasMepom nop, npeobnaga-
IOWMM B UX CTPYKTYpe, agcopbeHTbl NoapasaensoT Ha MUKPO-, MEPEeXOAHO- U MaKponopu-
cTble. Hanbonee Wmpoko npuMeHATCA cneayowme Buabl aacopbeHToB:

- [PaHYNMPOBAHHbBIA aKTUBUPOBAHHbLIN yronb (agcopbeHT € LUMPOKMM Ouana3oHOoM
3(PPEKTUBHOCTM KaK ANt NOSISAPHbIX, TaK N HEMOMSPHbBIX COeQMHEHUI), KOTOPbIN MOXET ObITb
NponuTaH, HanpMmep, okucnuTensaMun (NepMaHraHaTom Kanust UnNn CoeguHEHUsIMU cepbl) Ans
YNYYLEHU yaepXaHUs TsHKeNblIX MeTanmnoB; MOXHO UCMOMb30BaTb B COMETAHUM C NONMMe-
pamu;

- LLleONuTbl, CBOWCTBA KOTOPbIX 3aBUCAT OT MX MPOU3BOACTBA, CryXalimMe npoCTbiMu
MONEKYNSAPHbIMU CUTaMu, n3bupaTenbHbIM1U MOHOOBMEHHMKaMK nu rmapodobHbIMK agcop-
6epamn NeTyymx opraHN4eCcKnxX CoegUHEHUN; MOXHO UCMNONb30BaTb B COMETaHMM C nonnme-
pamu;

- MaKponopucTble NONMMEPHbIE YacTuLbl, KOTOPbIE UCNOMb3YOTCA B BUAE rpaHyn unm
LapuKoB, He obnafaoT BbICOKOM U3OMPaTENnbHOCTLI0O B OTHOLUEHUN NETYYMX OpraHuyYecKmnx
COeVHEHWUN;

- CUNUKarenso;

- HATPUN-CUNUKATbI anNOMUHNUS.

K ocHOBHbIM B1agam agcopbunOHHbIX CUCTEM OTHOCAT:

- agcopbumio ¢ HENOABMXXHbBIM CINOEM;

- agcopbumio ¢ NCEBAOOKMKEHHBIM CIOEM;

- HENpPepPbIBHYH aacopbumio ¢ NOABMKHBLIM CITOEM,;

- agcopbumio npyn nepemeHHoM gaeneHun (PSA — pressure selective adsorption).

Apcopbumns npumeHsieTcs Ons perynvpoBaHnSa COAEPXKaHWS, U3BMNEYEHUd, peLmpKy-
NaUMn UM NOArOTOBKM K nocrneayrowen obpaboTke NeTyymx OpraHU4eckux COeaguHEHU U
BbIOpOCOB B aTMOCepy OpraHMYeckmx 3arps3HaoLnX BeLwecTB, HanpuMmep BblGpOCOB, KO-
Topble 06pasytoTcsa npu 06e3xknpnBaHMM, NOKPacKe pacnbifieHNEM, IKCTPaKLUN pacTBopUTe-
NAMU, NOKPbLITUM MEeTanIM4yeckon (osibron, HaHeCEeHU MNEHOYHbIX MOKPbLITUA, MENoBaHUN
BGymarn, NpomM3BOACTBE NEKAPCTBEHHbIX NpenapaTtos 1 ap.

ApcopbeHTbl MOXHO MCNOMb30BaTb NOCNeAoBaTeNbHO: HanNnpMmep, Ha NepBoM aTane
ANs OTOeNeHNs BbICOKMX KOHLEHTPaUNN NeTy4nx opraHMYeckux CoegmHeHU NPUMEHUTb No-
nuMepbl, a Ha BTOPOM aTane Ans OTAeNEeHNa MeHee KOHLEHTPUPOBAHHbLIX NEeTy4YnX opraHu-
YeCKMX COeANHEHUIN NCNONb30BaTh LIEOSUTHI.

Bbibop koHCTpyKumn agcopbepa onpenensieTcsi CKOPOCTbO ra3oBOW CMECK, pa3mepom
yacTtuy, agcopbeHTta, Tpebyemon cTeneHbio O4MCTKM 1 Ap. KOHCTpyKTMBHO agcopbepbl Bbl-
NOSTHAKTCA B BUAE BEPTUKAIIbHbIX, TOPU3OHTasbHbIX NMMOO0 KONbLEBLIX EMKOCTEN, 3aMnOSIHEH-
HbIX MOPUCTbIM afncopbeHTOM, Yepesd KOTopbI (UbTPyeTCs NOTOK ouvMaemMoro rasa. Bep-
TUKanbHble agcopdepbl 0ObIMHO NPUMEHSIIOT Npu HEBONbLKMX 0ObemMax O4yuLaeMoro rasa;
rOpU3oHTarsbHbIE N KOMbLEBbLIE — MPU BbICOKOW NPOU3BOAUTENBHOCTU, AOCTUraoWEN AeCAT-
KOB U COTEH ThICAY M3/,

Mcnonb3oBaHue agcopbumm npy nepemMeHHOM OaBrfieHUMM MO3BOMSAET OTAENATb rasbl
UNn napbl N3 CMECK OTXOOALLMX ra3oB M OQHOBPEMEHHO pereHepupoBaTb aacopbeHT. Mpo-
LleCC BKIlOYaeT YeTbIpe aTana:

1) co3paeTcsa gaBneHune rasa, noctynatowiero B agcopbep;
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2) agcopbums nponucxoauT Npy BbICOKOM [aBreHun, 1, criegoBaTesibHo, obpasytoTcsa
YUCTbIE KOMMOHEHTHI;

3) naeneHne cbpacbiBaeTcs;

4) NpoM3BOAMTCS NPOAYBKA NPU HU3KOM AaBEHUN NN NO4 BaKyyMOM.

dunbTpauusa raza MOXeT NPOMCXOANTb Yepes3 HenoaBWXKHbIN (agcopbepbl nepunoanye-
CKOro JEeNCTBUSA) Unn ABMXKYLLMIACA crion agcopbeHTa. Hanbonee WnMpoKo NpuMeHsaTCa aa-
copbepbl Nnepnoanyeckoro AeNCTBUS, B KOTOPbIX NEPUOL KOHTAKTMPOBAHUS OYULLLAEMOrO ra-
3a c TBepabiM agcopbeHTOM YepeayeTcs ¢ NepmoaoM pereHepauun agcopbeHTta. 3T ycta-
HOBKM OTNNYaIOTCA KOHCTPYKTMBHOM NPOCTOTOW, HO B TO XXE& BPEMSA UMEKT HU3KME AonycKae-
Mbl€ CKOPOCTW ra3oBOro noToka W, CrieoBaTesibHO, MOBbLILLEHHYHD METanfI0eMKOCTb U rpo-
Mo34KoCcTb. OCHOBHbIM HEQOCTaTKOM 3TMX annapaTtoB SIBNSKTCA OonblUMe SHEpreTudeckune
3aTparbl, CBA3aHHbIE C NPEOAONIEHMEM MMOPAaBNYECKOro CONPOTMBIEHNS Criost agcopbeHrTa.

LUnknuyHocTb agcopObumMOHHbBIX NPOLECCOoB Npeaonpeaenser HeobxoauMoCTb Nepuo-
ONYEeCKON pereHepauum HacbIWEeHHbIX LieneBbiIMU KOMMOHEHTaMK nornotutenen. Knoyeson
onepaumen BOCCTAHOBMEHUS COPOLMOHHOM CnocoOHOCTN aacopbeHTOB siBNseTcs aecopb-
ums, NoToMy 4to ANns ee npoBedeHus Tpedyetca oT 40 % ao 70 % obwmx 3aTpaT Ha ag-
COpBUMOHHYIO ra3oo4mncTKy. [decopbunio NpoBOAAT, UCMONb3ySA MOBbLILWEHWE TeMnepaTypbl,
BblTeCHeHMe agcopbata 6onee xopoLo copoupyOLMMCS BELLECTBOM, CHMKEHME LaBeHUs
(B TOM yucne cosgaHve Bakyyma) unm KOMOBuHauuio aTux npuemoB. Bo3amoXHOCTb adhdhek-
TMBHOMO OCYLLECTBIEHMA Oecopbunn 1 KOHUEHTPUPOBAHUA 3arpsi3HAIOLWNX BELLECTB C Mo-
cnegyrowmnm obe3BpexnBaHMeEM ITUX 3arpsa3HAIOLWLNX BELWECTB B page criydyaes onpegensiet
LenecoobpasHocTb Bbibopa agcopOumnm Kak MetToaa OYMCTKM OTXOASALLNX ra3oB.

Tepmunyeckyto gecopbumio NPOBOASAT, HarpeBasi HaCbILWEHHbIN aacopbeHT Ao onpene-
NEHHON TemnepaTypbl, KoTopas obecneymBaeT HeoOOXOANMMYIO MHTEHCMBHOCTb npoLecca,
NPAMbIM KOHTaAKTOM C MOTOKOM BOLSIHOrO napa, rops4vero BO3dyxa WM MHEPTHOro rasa,
UInn XXe NpoBOAS HarpeB 4Yepes3 CTEeHKy C nogjayen 1M B annapaT HEKOTOpPOro KonmuyecTtsa
OTAYBOYHOro areHta (06bIYHO MHEPTHOro rasa). Micnonb3oBaHne TemnepaTypHOro UHTEpBa-
na ot 100 °C go 200 °C, kak npaBuno, obecneunBaeT BO3MOXHOCTb Aecopbumm KOMMNOHEH-
TOB, MOIMOLWEHHbIX aKTUBHbIMU YIASAMKW, CUAMKarensaMu u aniomorensmu. Mcnonb3oBaHue
TemnepaTtypHoro uHtepsana ot 200 °C go 400 °C ob6bl4HO sBNAeTCA AOCTaTOMHbIM ANg Ae-
copbumm npumecen, NOrnoLWEHHbIX LLeoSIMTaMu.

XonogHas (Mnn BbITECHUTENbBbHAsA) AecopObunsa OCHOBLIBAETCS Ha pasnuyunmn copbupy-
€MOCTM LieNneBoro KOMMNOHeHTa U BELLECTBa, UCNONb3yeMoro B Kadectse gecopbeHTta (Bbl-
TecHuTens). [Ana gecopbuum NOrNoOLWeEeHHbIX agcopbeHTOM OpraHMYecKnx BELLECTB MOXHO
ncnonb3oBaTb AMOKCUA Yrnepoaa, aMMmnak, BOAY, HEKOTOPbIE OpraHMYeckne u apyrme Belle-
CTBa, KOTOpble MOryT obecneuntb aPPEKTUBHOE BbITECHEHWNE LENEBOro KOMMOHEHTa M OT-
HOCUTENbHYIO NPOCTOTY ero nocneaywuwen gecopbunm ns agcopbeHta. AToT nogxoa ABns-
€TCA NepPCneKTUBHbLIM NMpX peanus3auun agcopObLMOHHbBIX MPOLIECCOB HA OCHOBE MCMONb30Ba-
HUSA LEONUTOB, KOTOPbIE XapaKTEPU3YHTCHA MOBbLILEHHON ancopbuMOHHOM aKTUBHOCTbIO B
OTHOLLEHMM NapoB BOAbl, YTO npeaonpenenseT ee apPeKTUBHOCTb Kak gecopbeHTa norno-
LLEHHbIX LLeoNnMTaMn BELLIECTB.

[ecopbumio NocpeacTBOM CHUXEHUSA OaBREHUA MOXHO peann3oBaTb ABYMS CMNOCO-
6amu: pegyumpoBaHMEM LaBEHUS B CUCTEME MOCME HaCbIWEHUS NOrNoTUTENSA Ha CTaguu
agcopObumn, npoBoaMMON nod M3bbITOYHLIM OABMEHWEM, UM CO34AHMEM B CUCTEME paspe-
XKEHWs1 Npu oCcyLLeCcTBNEHNN cTagumn agcopbumm noa HopmasbHbIM AaBNEHNEM.
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BakyymHas gecopbuus (U3-3a 3HauMTenNbHbIX 3HeprosaTpat u HeobxoammocTn obec-
neyeHns repMeTMYHOCTU COOTBETCTBYHOLUMX YCTAHOBOK) MCMNOMb3YeTCA B OrpaHUYeHHbIX
macTabax.

Hecopbums, 6asmpytowlasca Ha nepenage AaBneHus Mexay ctaguamu agcopbuumn un
Aecopbumu, nCcnonb3yeTcsa B yCTaHOBKax KOPOTKOLMKIOBOW 6e3HarpeBHon agcopbunn, KoTo-
pble NONyyYunu B nocrnegHee BpeMs JOCTATOYHO LUMPOKOE MPUMEHEHUE B LEnsX OCYLLUKK
BO3dyXa W OpYyrMx rasoB, KOoTopas B psge crnydaeB SABMAsSeTcs HeobxoouMOoW CTYMeHbHo,
npeaLwecTBYOLLEN OYNUCTKE ra3oB OT BpeLHbIX NPUMeECEN.

2.4.2.4 TepMmnueckasa HeuTpanmsauus

MeToa TepMmunyeckon HenTpanusaumm 6asmpyeTcs Ha CNOCOBHOCTM FOPHOYMX TOKCUY-
HbIX KOMIMOHEHTOB (ra3oB, NMapoB W OypPHOMAaxXHYLUMX BeLLeCTB) OKUCASATbLCHA MpU Hanuymm
cBOOOAHOrO KMCNopoda U BbICOKOW TemnepaTypbl ra30BON CMECU A0 MeHee TOKCUYHbIX Be-
LecTB.

Bo MHOrMX cnydasx Tepmuyeckas HenTpanmsaumsa BpefHbIX NpumMecen umeeT psag
npenmMyLlecTB nepeg metogamm agcopbumm n abcopbuuum:

- OTCYTCTBME LUIITaMOBOrO XO35IMCTBA;

HebonbLKne rabapntbl O4YUCTHBIX YCTAHOBOK;
npocToTa obCcnyxmBaHus;
BblCOKas 3(pPeKTUBHOCTb 06E3BPEXNBAHNS NPU HNU3KOM CTOMMOCTM OYUCTKA U Op.

Ob6nactb NpPUMMEHEHWST TEPMUYECKON HenTpanu3auumn onpenenseTcsa XxapakTepom
NpoAYyKTOB peakumu, 0bpasyomxca Npu oKUCNeHun (Hanpumep, Npu CXXUraHum HEKOTOPbIX
rasoB obpasyrouimecsa NpoayKTbl peakumMm BO MHOMO pa3 NpeBbILLAaT UCXOOHbIN ra30oBbif Bbl-
OpOC MO TOKCUMYHOCTM), NOITOMY TEpMUYECKas HerTpanuaauusi UCNonb3yeTcs TONbKO ANS
00paboTKn OTXOAALMX ra3oB, KOTOpbIE coAepXaT 3arpsaA3HsoLLIME BELLECTBA OpPraHMYeckoro
NPOUCXOXAEHNSA, B COOTBETCTBUM C MNPOEKTHOODOCHOBAHHbLIMKM TpeboBaHMAMK, BKNHOYas
TpeboBaHna B obnactu npomblinieHHon 6e3onacHocTu. Pasnu4yaloT Tpu CXembl TepMude-
CKOW HEenTpanu3auumn ra3oBbix BbIOPOCOB:

- npsiMoe (HenocpeacTBEHHOE) CXKXUraHne B NiamMeHu;

- TEPMUNYECKOE OKUCIIEHNE;

- KaTanuTUyeckoe CxXuraHue.

lMpamoe (HenocpenCTBEHHOE) CXKUraHne B NSiaMeHn U TePMUYECKOE OKUCIIEHUE OCY-
wectenaT npu Temnepartypax 600 °C — 800 °C, kaTanuTU4ecKkoe CXuraHme — npwu
250 °C — 450 °C. Bblbop cxembl TEPMUYECKO HENTPanNu3auum onpeaenseTca XMMmn4ecknm
COCTaBOM 3arps3HsOLLNX BELWECTB, X KOHLUEHTpaLuMen, HavyanbHOM TemMnepaTypon rasoBbIX
BbIOpOCOB, 06BEMHBIM Pacxo4oM M NpedenbHO AONYCTUMbIMU HOPMaMK BblGpoca 3arpA3Hs-
IOLLMX BELLECTB.

[Mpamoe cxuraHne Mcnonb3yrT TOSMbLKO B TEX Cryyasx, Korga oTxoadline rasbl UMeT
TENMOTy CropaHnd, Heob6XxoaMMyI0 ANSA OCYLLECTBMEHUS peakumMm ¢ MUHUMarbHbIM Pacxogom
Tonnuea. M3 aKOHOMUYECKNX COODpakeHu 3TOT BKMNag OOMmKeH npeBbiwatb 50 % obuien
TEennoTbl CropaHusi. OTWM CUCTEMbI OrHEBOro obe3BpexmBaHna obecrneymBaloT CTeNeHb
ounctkm 90 % — 99 %, ecnu BpeMda NpebbiBaHNA BpeaHbIX BELECTB B BbICOKOTEMMNEPATYP-
HoWn 30He npesbiwaeT 0,5 ¢, TemnepaTypa obe3BpexnBaHUs rasoB, cogepXallunx yrnesono-
poabl, npesbiwaeT 500 °C — 650 °C, a cogepxawmx okeua yrnepoga — 660 °C — 750 °C.
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Tepmuyeckoe okncrneHme NpUMEHST B TeX cry4vasx, Korga temnepartypa OTXOAsaLLmMX
ra3oB BbICOKa, HO B HMX OTCYTCTBYET AOCTaTOMHOE KONMMYECTBO KMcnopoaa, Nnnbo korga KoH-
LeHTpauunsa roprodmx NnpuMecen HacTomMbKO HM3Ka, YTO OHM He obecneynBatoT NOABOA TENO-
Tbl, HeOOX0AMMOWN ONs nogaepXaHus nnamexu. Npu TemnepaType OTXOAALMX ra3oB, KOTO-
pas goctatoyHa Ond CaMOBOCMNNIAaMEHEHUS ra3oBO3AYLUHOW CMeCHu, MpoLecc LOXUraHus
NPOUCXOANT B Kamepe C NoAMELLMBAHNEM CBEXEro BO3ayxa.

OkucneHve rasoBo3ayLLIHOM CMeCcU NpeacTaBnseT cobon OKUCNEHNE roprYnX rasos U
apoMaTMyeCcKnx BeLLEeCTB B MOTOKE OTXOOALMX ra3oB NyTEM HarpeBaHWA CMECU 3arpssHsto-
LLMX BELLEeCTB C BO34YXOM UMW KMCIIOPOAOM A0 TemnepaTypbl, NpesblllatoLen Temnepatypy
camoBocnnaMmeHeHns razoso3sgyLHon cmecn Ha 300 °C — 350 °C, n noggepxaHnsa BbICOKOW
TemnepaTypbl B Te4eHUe 40CTaTOYHOro NS NOSIHOro OKUCIIEHUS KOMIMOHEHTOB BPEMEHU.

Ecnn TemnepaTypa oTxogswWmMX ra3oB HedocTaTovHa [Ans npoTekaHus rnpouecca
OKWUCIEHMS, TO NOTOK OTXOAALMX ra3oB MOAOrpeBaloT B TENSI00OMEHHUKe, Nocne Yero npo-
nyckaroT yepe3 paboyyto 30HY, B KOTOPOW CXUratoT NPUPOAHbLIA NN Kakon-nnbo apyron Bbl-
COKOKasiopumHbIN ras.

dakenbHOe CxuraHue npencrasnseT cobon BbICOKOTEMMEPATYPHOE OKUCIEHWE, UC-
nonb3yemoe Ans CKUraHnsa roploymx KOMMNOHEHTOB OTXOASALUMX ra30B B OTKPLITOM MaMeHn n
npUMeHsemMoe NPENMYLLECTBEHHO ANS CKUraHUS NIErKOBOCMIIaMEHSIIOLWMXCA ra3oB No coob-
pakeHnamM 6e30NacHOCTM UK NPU BO3HUKHOBEHNWN HELLTATHbIX YCNOBUIA 3KCNIyaTaumm.

2.4.2.5 Katanutnyeckoe oKucrieHme

KaTanutudeckoe okucneHne ncnonb3yoT Ana npeBpaLieHms TOKCUYHbIX KOMMNOHEHTOB
OTXOAsALMNX ra3oB B 6e3BpeHble/MeHee BpeaHble N5l OKpyXXalLen cpebl BeLecTBa, OCy-
LLeCTBNSAS BBEAEHME B CUCTEMY LOMOSHUTENbHbIX BELECTB-KaTanm3aTopoB, KOTOpble MOo3-
BOJISIKOT BbINOSTHUTL NpoLecc nNpu 6onee HU3KMX TeMmnepaTypax.

Katanutuyeckoe okucrneHne 6asmpyeTtcsa Ha B3aMMOLENCTBUN yaanseMbiX BELWECTB C
OAH/M M3 KOMMOHEHTOB, NPUCYTCTBYIOLLMX B OYMLLAEMOM rase, unm co cneumnanbHo gobas-
ngemMblM B CMeCb BellecTBOM. KatanusaTtop, B3aMOAeWCTBYS C OOHUM U3 pearnpyroLimx
coeanHeHui, obpasyeT NPOMEXYTOYHOE BELLECTBO, KOTOpOEe pacnagaeTtcsa ¢ obpas3oBaHneM
npoayKTa pereHepupoBaHHOro KaTanusartopa.

MpuHUUN OencTBua KaTanUTUYECKMX OKUCIUTENEen aHanornvyeH npuHuuny OencTBus
BbICOKOTEMMEPATYPHbIX OKUCIIUTENEN; OCHOBHOE OTNNYME 3aKIOYaeTCa B TOM, YTO NpU Ka-
TanUTUYECKOM OKUCIIEHUM ra3 NPOXoauT Yepes Crion KaTtanumsaTopa nocne nNpoxoXaeHus ve-
pe3 30Hy nnameHun. KatanmsaTtop MNO3BOMSET YBENUYUTb CKOPOCTb PeakumMm OKUCIIEHUS U
npoBoauTbL NpeobpasoBaHus nNpu BGonee HU3KMX TemnepaTtypax peakumm (Mo CpaBHEHUIO C
BbICOKOTEMMEpPATYPHbIM OKUCNeHneM). Kpome Toro, Mcnosib3oBaHne KatannsaTopoB MO3BO-
naeT NPUMEHSTb OKUCINTENM C MEHbLUMMMK rabaputamu.

KaTtanutuyeckoe OKUCreHNe XxapakTepusyeTcs KpaTKOBPEMEHHOCTbK MpOTEeKaHUs
npouecca (MHorga OOCTaTOYMHO HECKOSIbKMX O0Men CekyHAbl), YTO MO3BOMseT pesko COKpa-
TUTb rabapuTtbl peaktopa. Temnepartypa, Heobxoaumasa Ans OCYyLECTBEHNA peakunn opra-
HMUYECKNX ra3oB M KOMMOHEHTOB OTXOASLUMX ra3oB Npu NPOXOoXAEHUN ra3oobpasHbIX 0TX040B
yepes Cron katanuaaTtopa, LOXOOMT OO YPOBHS, KOTOPbIA NPEeBbILAET TOYKM camMoBOCMa-
MEHEeHMs ra3oo0pasHbIX 0TX0O0B, M OHU CroparT Noa AeWCTBMEM KUcropoda, obbl4HO npu-
CYTCTBYIOLLIErO B NOTOKe 3arpsi3HEHHOro rasa. B cnyyae HepocTtaTtka kucnopoaa ero BBOAAT B
MOTOK OTXOOSALMX ra30oB C MOMOLLbIO IKEKTMPOBAHWUA, BO3AYXOAYBKM WU BEHTUNATOpA.
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Mo cpaBHEHMIO C TEPMUYECKUM OKUCIIEHMEM KaTanuTUYecKoe OKMUCIieHMe npoxoauTt npu 6o-
nee HU3KMX TemnepaTypax, YHemMm TEPMUYECKOE OKUCNEHNE, U, COOTBETCTBEHHO, CONPOBOXAA-
eTcs 6onee HM3KUMK: TpeboBaHNSAMN K U30NALMM, IHEpronoTpebneHmeMm, BKIoYasa UCnonb-
30BaHWe JONONMHUTENBHOrO TONMMBA, BEPOSTHOCTLIO BO3HMKHOBEHWS NOXapa.

OCHOBHbIM KpuTEpreM Bbibopa kaTanusaTopa ABMASETCS ero AOSIrTOBEYHOCTb N aKTUB-
HOCTb, O KOTOPOW CyaAT MO KONMMYECTBY NPOAYKTa, NOSTy4aeMoro ¢ eAuHuLbl o6bema KkaTanu-
3atopa, unm no 06bLEMHON CKOPOCTU KaTanmMTUYECKOro npolecca, npu KoTopbix obecnevnsa-
eTca Tpebyemas cteneHb obe3BpexunBaHusa obpabaTbiBaemoro rasa.

B GonbluMHCTBE CryvaeB B Ka4eCcTBe KaTann3aTopoB MCNONb3YHT MeTannbl (MnaTuHy,
nannagun v gpyrue metansibl) Unn ux coegmHeHus (okcuabl Meau, mapradua u T. n.). Kata-
NM3aTOPHYK0 Maccy, Kak npaBusio, BbIMOMHAT U3 LWApOB, KOmMew, NnacTUH UM NPOBOSIOKK,
CBUTOWN B CNuparnb U3 XpoMa, HUKENS, oKcuaa antoMmUHUS C HAHECEHHBIMU Ha UX NOBEPXHOCTb
(coTble ponu NpoLeHTa No OTHOLLEHMIO K Macce Katanusatopa) 6rnaropogHbiMu MeTannamu.

Bonbloe BnusaHne Ha cpok crnyxbbl KaTanusaTopa oKasblBalOT HEKOTOPbIE BelecTBa
(Hanpumep, XMMUYECKMN aKTUBHbIE BELLECTBAa), NPUCYTCTBYIOLWMNE B NOTOKE OTXOASLLEro rasa
n oTpasnsowme/6nokmpyowmne katanusaTtopbl. OTpaBneHne katanmsaTtopa MNocpencTBOM
OnokmpoBaHUs MOXeT ObiTb 06paTUMbIM: Tak, 0bpasoBaHMEe MaCNSAHbIX UM XXUPOBbLIX MOKPbI-
T Ha NOBEPXHOCTU KaTtanusaTtopa CHWXKaeT ero ah(PekTMBHOCTb, HO 3TU MOKPbLITUA MOryT
cropatb Npu nosblweHnn Temnepatypbl. OgHAKO B NPUCYTCTBMM HEKOTOPbLIX XUMMUYECKUX
BELLECTB OTpaBrieHMe KaTanmsatopa MoXeT 6biTb HeobpaTumbiM. K Takum BelecTBam OTHO-
caTCs:

- BbICTpOAENCTBYIOLWNE UHIMOMTOPBLI (Hanpumep, docop, BUCMYT, MbilLbSK, CypbMa,
CBMHEL, PTYyTb), BO3AENCTBME KOTOPLIX NMPMBOAUT K HEOBpaTUMOW MOTEpe KaTanuTUYecKon
aKTUBHOCTM B 3aBMCUMOCTU OT TeMnepaTypbl NOTOKa U KOHUEHTpaLMn Taknx BELLECTB B MO-
TOKE;

- UHTMBUTOPBLI 3aMefeHHOro AencTBUS (HanpuMmep, Keneso, OfI0BO, KPEeMHWIN), BO3-
AENCTBME KOTOPbLIX NPMBOAUT K HeOBpaTMMOW noTepe KaTanuTUYeCKON aKTUBHOCTU, HO Mpu
Bornee BbICOKMX KOHLEHTpaumsx, 4eM y 6bICTPOAENCTBYOLWMX MHIMBUTOPOB;

- obpaTtmMmble MHIMBUTOPLI (Hanpumep, cepa, ranoreHbl), BO3AENCTBME KOTOPLIX NpU-
BOAUT K 0BpasoBaHuio 06paTMMoro NoBEPXHOCTHOMO MOKPbITUS HA NOBEPXHOCTU KaTanuaa-
TOpa B 3aBMCUMOCTU OT TeMnepaTypbl MOTOKA M KOHLEHTPALUN TakuUX BELLECTB B MOTOKE;

- NOBEPXHOCTHbIE BOKNPOBLUMKM (Hanpumep, TBepAble OpraHn4eckue BellecTsa), oo-
pasyoLime obpaTMMbI NOKPbIBAOLLMIA CIOW, BIIOKMPYIOLLNIN NOBEPXHOCTb KaTanuaaTtopa;

- aKTMBATOPbl MOBEPXHOCTHLIN 3PO3UN N BNOKUPOBLUNKN (HAanpumep, WMHEPTHbIE 4a-
cTuubl), obpasyoLime NOKPbIBAKOLLMIA CMON Ha MOBEPXHOCTM KaTanu3aTopa B COYETaHUMU C
9pO3Men KatanusaTtopa B 3aBUCMMOCTW OT pa3Mepa 4YacTul, CBOWCTB rpaHys n CKOPOCTU MNo-
TOKa OTXOLALLMUX ra30B.

Pasnuuna B cnocobe KOHTaKTMpOBaHWS MOTOKA rasa C KaTanu3aTopoM MO3BOMSOT
nogpasaenuTb CUCTEMbI KaTanUTUYECKOro OKUCIIEHMS Ha ABE TPYMnbl: CUCTEMbI C HEMo-
ABVKHBIM CITOEM U CUCTEMBI C NCEBAOOXKMKEHHBIM CIIOEM.

B cncrtemax katanuMTtM4ecKoro OKUCIIEHUSI C HEMOABWMKHBLIM CNIOEM MOXHO MCMOSb30-
BaTb MOHOMUTHLIM KaTtanu3aTtop, NpeacTtaBnsowmm codbon nopucTeii TBEpAbii 6MOK ¢ na-
pannenbHbIMU HenepeceKarLMMUCS KaHanaMm, KOTopble BbIPOBHEHbI B HanpasfeHnn noTo-
Ka rasa. [JOCTOMHCTBOM MOHOMUTHOrO KaTanu3aTopa SIBMSeTCA MUHUManbHOE WUCTUMpaHue
npy TENSIOBOM pacluMpeHumn (CxaTumn) BO Bpems nycka (octaHoBa) 1 B o6LemM HU3KOM nage-
HUW JasBneHus. Takke NPUMEHSAIOT YNNOTHEHHbLIA CrOW KaTanm3aTtopa, COCTOSLWMA U3 Ya-
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CTuU, KOTOpble NogaepXmBatoTca B Tpybe nnu B Hernybokux noTkax, Yepes KoTopble npoxo-
ONT ras; No CpaBHEHUO C MOHOMMUTHBLIM KaTanuM3aTtopoM nageHue JaBrieHns JOCTaTOYHO Bbl-
COKO, a YacTuubl KaTanu3atopa UMEeKT TEHOEHUMIO K pa3pyLUeHUo B pesynbtaTte TepMuye-
CKOro pacLumpeHusi npu HarpeBe (OxrnaxgeHuu) cnosi KkatanmsaTtopa BO BpeMs nycka (octa-
HOBA).

[OCTOMHCTBOM KaTanmuTUYeCcKUX OKUCIUTENEN C NCEBOOOXMKEHHLIM CMOEM SBIAIOTCS
OYeHb BbICOKME KO3IPULUMEHTBI Macconepenaydun, Xxots obulee nageHne aaBrneHus HEMHOMO
Bbllle, YEM B KaTaNUTUYECKUX OKUCIUTENAX C MOHOMUTHBIM KaTtanusaTtopoM. [lononHuTenb-
HbIM MPENMYLLECTBOM SBNSAETCA BbICOKas Tennonepedada MNCEeBOOOXMXKEHHOro Cros no
CpaBHEHMIO C HOpMarbHbIM KO3(hdpuumeHToM Tennonepenadn rasa. Kpome Ttoro, Takue
okucnutenu obnagatT 6onee BbICOKOW TONEPAHTHOCTLIO K TBEPAbIM YacTUuaM B ra3oBOM
NOTOKe MO CPaBHEHWIO C UCMOSb30BaHMEM YMNSIOTHEHHOIO CIOS Katanu3atopa uiM MOHOSUT-
HbIX KaTann3aTopoB. ATO 06BbACHSAETCSA NOCTOAHHLIM UCTUPAHUEM FPaHyn NCEBLOOXMKEHHO-
ro crnosi katanusaTtopa, KOTopoe CnocobCTBYeT yaaneHuo YacTul, C BHELLHEN NOBEPXHOCTH
KaTtanus3aTtopoB Ha MOCTOAHHOW OcHoBe. OCHOBHbIM HEeJOCTaTKOM SIBMISiETCA MOCTeneHHas
noTeps katanuaaTopa 3a C4eT UCTUPaHUS.

3HaunTenbHOE BNUSHWE Ha CKOPOCTb U 3(PEKTUBHOCTb KaTarnmMTUYEeCKOro OKUCINEHNS
oKasblBaeT TemrnepaTypa rasa: Ans Kaxgon peakuuu, npoTekarollen B NoTOoKe rasa, xapak-
TepHa Tak HasblBaemas MMHUMarnbHas TemnepaTtypa Havana peakumn, HUXe KOTOpPOW KaTta-
nmn3aTop He NposABNAeT akTUBHOCTW. JTa Temrnepartypa 3aBUCUT OT MPUpPOObl U KOHLEHTpa-
U1K ynaBrvMBaeMbIX BpeaHbIX (3arpsa3HSOLLNX) BELLECTB.

Mcnonb3yoT ABa KOHCTPYKTMBHbBIX BUAA KaTanuTUYeCcKuX YCTPONCTB:

- KaTanuTUyeckue peakTopbl, B KOTOPbIX MPOMUCXOOUT KOHTaKT ra3oBOro noToka C
TBepAbIM KaTanu3aTopoMm, pasmeLleHHbIM B OTAENbHOM KOPMycCe;

- TepMoOKaTanuTUyeckue peakTopbl, B KOTOPbIX B 0OLleM Kopryce pasMeLleHbl KOH-
TaKkTHbIV y3en n nogorpesaTesib.

MopgenbHasi ycTaHOBKa TepMoKaTarIMTUYEeCKOrOo OKUCIIEHUS MOXET BKIoYaTb crneny-
oLne ANIEMEHTHI:

- KaTanuTuyecku peaktop (OCHOBHOW MOAYIb), KOTOPbIA NpeAHasHavyeH ans OYUCTKM
BbIOPOCOB OT OPraHNUYeCKUX U HEOPraHUYEeCKUX CoeduMHEHUN (3a WUCKNIOYEHMEM rarnoreH- m
cepocofepalinx BeLecTs);

- TennoobMeHHbIN MOAyNb (OCHOBHOW MOAYIb), KOTOpbIM obecneymBaeT npensapu-
TenbHbIA MOAOrPEB BXOASLIErO0 HEOUYULLEHHOrO rasa u oxrnaxaeHue OYULLEHHOro ropsiyero
rasa (pekynepauua tenna);

- (bMNbTPaLMOHHBLIN MOAYb (OONONHUTENBHBIA MOAYIMb), KOTOpbIi obecneymBaeT
OYUCTKY OT B3BELLEHHbIX BELLECTB, CMOJSIUCTbIX BELLECTB);

- COPOUMOHHBIM MOAYMb (OOMNOMHUTENbHBLIN MOAYIb), KOTOPbLIN 0becnevmBaeT O4UCTKY
KMCMbIX ra3os, ranorexH-, cepo- n poccopoconepXalinx CoeANHEHNN, a TakkKe akKyMynsunio
3arpsAsHALLMX BELWECTB;

- AOMNONHUTENbHbIE MOAYNWN, HanpuMmep ANA nodayn MOYEBUHbI (B Criydyae BbICOKOro
coAepXaHnsa OKCMAOB a3oTa), ynpasrieHns NoTokaMu (CMeLLeHne BO3ayXa, SNeKTpo3aaBuxK-
Kn), NpoBeAeHNs pasfnyHbIX BUOOB MOHUTOPUHra (M3MepeHne nepenagoB OaBfeHus, Tem-
nepaTypbl, KOHUEHTpauun).

KaTanutudeckoe okucneHue uenecoobpasHo MPUMEHSTb AN OYMCTKM HebomnbLInX
06BHEMOB OTXOOALMX ra30B, XapaKTePU3YOLMXCA HE3HAYNTENBHBIMU PasnnynsaMm B TUNE U
KOHUEHTpaunn feTy4ymx opraHM4eckux coeguHeHUn, npu ycrnoBum OTCYTCTBUSA BELLECTB, OT-
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puuaTenbHO BO3AEMCTBYIOLLMX HA KaTanuaaTtop, UMW MHbIX 3arpssHsoWmMX BELWECTB aHano-
rmyHoro gencteus. [Npu KaTanMTUYECKOM OKUCIEHUW Takke YAansloTCA OKCUA yrnepoga u
(mo HekoTOpOW CTENEHN) caxa, XOTA yaaneHue nocnegHux TpebyeTt Hanmyuusa cneynanbHbIX
YCTPOWCTB.

TepmokaTanuTnyeckme yCcTaHOBKM ONs1 OYMCTKM ra3oBbiX BbIOPOCOB MOXHO yCTaHaB-
nMBaTb B MECTHOW BbITSPKHON BEHTUNSILMOHHOW CUCTEME, CUCTEMax MECTHbIX OTCOCOB, Nn-
HUAX COPOCHbBIX ra3oB, CUCTEMAX OUUCTKU U PELMPKYNALUN BO3AyXa NOMELLEHWA.

2.4.3 Bnoxummuyeckme Mmetoabl OMMCTKM OTXOAALLUX ra3oB

Bruoxmmunyeckmne metoabl ra3004MCTKM OCHOBAHbI Ha CMOCOBHOCTU MWKPOOPraHM3MoB
npeobpasoBbiBaTh pasnnyHble COeOUHEHUS B MEHEE TOKCUYHbIE KOMMOHEHTLI UM coeanHe-
HUA C MEHBbLUMM MOJEKYNSAPHbIM BeCOM. Pa3noxeHne BewwecTB NpomMcxoauT nog AencTBUEM
dhepmMeHTOB, KOTOpble BbipabaTbiBalOTCA MUKPOOPraHM3Mammn nog BAnNAHMEM OTAENbHbIX CO-
eOVHEHUN MNW TPYNNbl BELLECTB, MPUCYTCTBYIOWMX B O4YMLL@EMbIX ra3ax. buoxumuyeckue
MEeTOAbl ra3004MCTKM LenecoobpasHo NPUMEHATb AN OYUCTKM OTXOASILLMX ra30B NOCTOSH-
HOro coctaBa: NpM 4YacToOM M3MEHEHUM COCTaBa rasa MUKPOOPraHM3Mbl He ycrneBaroT agarn-
TMPOBATbCS K HOBbIM BeLeCcTBaM 1 BblpabaTbiBalOT HE4OCTAaTOYHOE KONMYECTBO PEPMEHTOB
ANA NX pasnoXeHus, YTO NPUMBOAUT K cnabon paspyluarolien cnocobHoCTn Guonornyeckomn
CUCTEMbI MO OTHOLUEHWIO K BpeAHbIM KOMMOHEeHTaM ra3oB. Bbicokas cTeneHb ra3ooumcTKu
AOCTUraeTcs B TOM Crnydae, Korga CKOpoCTb GUMOXMMMYECKOTO OKUCNEHUS YNOBIEHHbIX Be-
LwecTB 6onbLue CKOPOCTU UX NOCTYNMEeHUs 13 ra3oBou gasbl.

Broxummyeckyro o4MCTKy OTXOAALMX Fa30B BbINOMHAKT B GuodunbTpax n 6Guockpyo-
Oepax.

2.4.3.1 bnodunbTpsbl

Bo Bpemss Guonorudeckon unbTpaumum MNOTOK OTXOASAWMX ra3oB MNPOXOAUT 4epes
cnon dunbTpa-Hacagku, rae OH OKUCNSETCS MUKPOOpraHuamamMm nNpupoaHOro NpoucxoXxae-
HMA WM pasnaraeTtcd Ha Yrnekucnbld ras, BoAy, HeopraHudeckume conu un BGuomaccy.
B kauecTBe HacagkM MOXHO MCMNOMb30BaTb BaXHbI OpraHuMyeckuin cybctpaT (Hanpumep,
TOp, KOMMNOCT, OPEBECHYIO LLerny) UM MHEPTHLIN MaTepuan (Hanpumep, rMuHy, akTMBUPO-
BaHHbIN Yrofib, NonuypeTtaH). B criyyae ncnonb3oBaHWA UCKYCCTBEHHbIX MaTepmuarioB Ha HUX
npeaBapuTEnbHO BbipawmBaloT GUONOrMYECKM aKTUBHYIO MMIEHKY OPOLUEHWEM BOAOW W
cycrneHamen akTuBHOro mna. lNpu aTom cnocobHOCTb aKTMBHOIO Mna K pacLensieHnto yroB-
NEHHbIX BELWECTB YCTaHaBMMBAKOT MO COOTHOLLEHMIO NOMHON BMOXMMMYECKON NOTPeOHOCTUN B
kncnopoge (blrNKn) 4o Havyana npoueccoB HUTPUGUKALMN U XMMUYECKON NOTPEBHOCTU B KNUC-
nopoge (XIK), kotopasa xapakrepusyeT OKUCHEHNE BeLLEeCTBa 4O AMOKCUAA yrnepoaa n Bo-
Abl. MNpu cootHoweHun BIMKq: XK > 0,5 BewecTBa nogaatotcst GMOXMMNYECKOMY OKUCTIEHUIO.

OddekTnBHaa pabota GnounbTpoB obecneumBaeTcsa 3a CY4ET PaBHOMEPHOro pac-
npegeneHns oyuwaemMoro Bosgyxa Mo BCen (unbTpylowen MOBEpPXHOCTU, paBHOMEPHOW
BnaxHocTtun (20 % — 50 %) 1 NNOTHOCTU (PUNBLTPYIOLLErO Cros, NogaepXaHUa oNTUMarbHbIX
TemnepaTtyp (25 °C — 35 °C) un 3Ha4eHunsa pH 6,5-8,5.

Buonornyeckas unbTpauns NpeMmyLecTBEHHO NPUMEHSAETCA ANA HU3KUX KOHLIEH-
Tpaunn 3arps3HSOLLMX BELECTB, Nerko pactBopuMbix B Boge. Kak npaBuno, 6uonorn4eckyro
unbTpaumio He UCMOoNb3YT A9 OTXOASWMX ra3oB, cogepXawmx 60nbloe KonmMyecTBo
pasnuyHbIX K (Mnn) MeHsawmxes (N0 cocTaBy) 3arpsasHsoWmMx BewecTs. Kpome Toro, cre-
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AyeT y4nTbiBaTh, YTO NPU UCMNONb30BaHUKN BrnounbTpaumm He yaanseTcs MeTaH, YTo CBs3a-
HO C Ype3MePHO BbICOKMM HEODOXOANMbIM BpeMeHeM npebbiBaHus B hunbTpe 0bblYHbIX pas-
MepOB.

BonblwnHCTBO GMOUNLTPOB NpeacTaBnAT cobor OTKPbITbiE PUNLTPLI, KOTOPbIE XO-
TS N SBMSIOTCA MEHee OOPOroCTOAWMMU MO CPAaBHEHUIO C 3aMKHYTbIMU, HO MeHee adhdek-
TMBHbLI. Kpome TOro, oTKpbITble (bunbTpbl HE BCerga no3BONAT obecnevntb A0CTaTovHoe
yaaneHne BbIBPOCOB U 3a4acTyo He obnagatoT TEXHONOMMYECKMMU XapaKkTepUCTUKamMm ans
AOCTMXXEHU 4OCTAaTOYHOro cokpalleHus Boibpocos JIOC. B cBasum ¢ atum 6onee npegnoytu-
TeNbHbIM SIBASIETCA NPUMEHEHNE 3aMKHYTbIX OMOMUNLTPOB C KOHTPONUPYEMBLIMU NOAAYeN 1
OTTOKOM OTXOAALLMX ra3oB. 3aMKHYTbl€ BbICOKOTEXHOMOMMYHbIE BMOUNLTPBI MOXHO YCO-
BEPLUEHCTBOBATL C Li€fbl COKPALLEHNA COOEPXKaHUSA LLUMPOKOrO CNeKTpa KCeHOBMOTUYECKNX
COEeVUHEHUMN.

KanenbHbin unbTp C NOABUXKHBLIM OpOLLaeMbIM CRoem npeacraBnsieT cobon BapuaHT
TEXHOJSIOrM4YecKkoro nNoaxoaa, OCHOBaHHbIM Ha Guonormyeckon obpaboTke B peakTope C Opo-
LaeMbIM CrnoeMm, HanosnHeHHbIM 50—150 M3 CUHTETMYECKMX LLIApUKOB 0CO60N hopMbl, B KO-
TOPbIX M Ha KOTOPbIX PaCTyT KOMIOHUM MUKPOOPraHM3MOB, pasfnaralowmx nocrtynarwlwme 3a-
rPA3HAOLWNE BeLecTBa.

2.4.3.2 Bnockpy66epbi

Buockpybbepbl npeactasnawT cobon abcopbumoHHble annapatbl  (abcopbepl,
ckpy66epbl), B KOTOPbIX OpOLUAOLLEN XKUAKOCTbIO (abcopbeHTOM) CNyXMT BOAsiHAs CyCrneH-
3151 aKTUBHOrO mna (Hanpumep, co CTaHuuMn buonornyeckom o6paboTkmM CTOYHbIX BOA). Takum
obpas3om, Brnockpybbep covetaet B cebe MOKPYHO OYMUCTKY rasa (agcopbumio) n duonornye-
ckoe pasnoxeHue. Cogepxalimecs B ovMLLIAeMbIX ra3ax BpeaHble BELLECTBA yraBnmBatoTCs
abcopbeHTOM U pacLLennATCss MUKPOOPraHM3Mamm akTMBHOro una. MNMockonbky Guoxumm-
Yeckme peakumm NpoTeKarT C OTHOCUTESIbHO HEBLICOKOW CKOPOCTbIO, TO AN OOCTUXKEHUS
BbICOKON 3P eKTUBHOCTUN paboTbl YCTAaHOBKM TpebyeTca NpoMeXyTodYHas eMKOCTb, KoTopas
MOXeT ObiTb MO0 BbINOMHEHA B BUAE OTAENbHOrO peaktopa, nmbo BCTpoeHa B OCHOBaHUE
abcopbepa.

KoHcTpykuma Grnopeaktopa OCHOBaHa Ha MCMNOMb30BaHUN aKTUBUMPOBAHHOMO Mna unu
CUCTEMbI «UM-Ha-HocuTene». BoaHoO-unoBytd cmecb BO3BpallalT B peaktop. Abcopbupo-
BaHHblE 3arpsA3HAOLLNE BeLeCcTBa pasnaraloTcsa B BEHTUNNPYEMbIX UIOBbIX pe3epByapax.

BalueHHbIn Brnockpybbep npoekTMpytoT Takum obpasom, 4Tobbl obecnevnBanack nNpo-
AOIDKUTENBbHOCTb KOHTaKTa OKOJS10 1 C B 3aBUCUMOCTM OT 3arpsi3HSOLLMX BELLLECTB.

B 3aBucMMoOCTM OT cocTaBa OTXOASLLEro rasa npou3BoauTenbHOCTb Buockpybbepa
AOCTUraeT Xenaemoro ypoBHSI TONMbKO MOCMEe HEeCKONbKUX Hedenb agantauun. BHeceHwe
KynbTyp, NOArOTOBMEHHbIX B dEpPMEHTEPaX, NPUMEHAETCA K 3arpA3HSOLLMM BELLEeCTBaM, CO-
aepxawmm cepy (MepkanTaHbl, CepoBogopoA, AMMeTuncynsdug 1 T. 4.) unu xnop (xnopwm-
pPOBaHHbIE METaHbl UMK 3TaHbI).

McnapeHue, conpoBoXxaatoLweecs MUHepanmsaunen n go3mpoBaHHbIM fo6aBneHnem
nuTaTenbHbIX BELECTB (AobaBnseMblx K opoLlaloLen XUAKOCTU ana obecneyvyeHnss MUKpO-
OpraHM3MoOB HeLOCTalWUMN dfieMeHTaMK, TakuMm Kak docop, a3oT unu kanun) n (unm)
HENTPanNuU3ylLMX areHToB, OObIYHO NPUBOAMT K YBENUYEHWUIO coaepxaHusa conun B abcop-
GeHTe.
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B pesepByapax Ans XxpaHeHUsa UMPKYNAUUMOHHBIX BO MHOTAA MOXET BO3HUKATL 3anax,
yTo TpebyeT cbopa oTpaboTaHHOro BO3gyxa U OTBEAEHUS €ro K CTaHLUUN OYUCTKMW.

Bruonornyeckas obpaboTka B peaktope C opollaeMblM CrIOEM aHanormdHa duonoru-
4YeCKOW NPOMbIBKE, HO MUKPOOPraHm3Mbl (OUKCUMPYIOTCA Ha ONOPHbIX AfieMeHTax. ATOT TEXHO-
NOrMyeckMn noaxon NO3BOMSET yaanaTb nerkobuopasnaraemMble KOMMOHEHTbl (aMMMaK,
aMVHbI, YrneBogopoabl, CEpOBOLAOPOA U Ap.).

Brvonornyeckas npomMbiBKa NPUMEHAETCA NPU HU3KUX KOHLEHTpaUUaX 3arpsa3HSAoLWmMx
BELLECTB, Nerko pacTBOPUMbIX B BOAE.

Buonornyeckasa npombiBKa LWMPOKO UCMOSb3YETCHA B XMMNYECKON U HEPTEXMMUYECKON
NMPOMBILLMIEHHOCTU, @ TaKKe Ha KaHanM3auMOHHbIX OYNUCTHBIX COOPYXEHUSAX.

Pa3pen 3. 9konoruyeckue acnekTbl paccMaTpuBaeMmon
MeXOoTpacneBou Npoonembl

Mpon3BoaCcTBO XUMWYECKOW MPOMBILLSIEHHOCTU COMPOBOXOAETCH CyLleCTBEHHbIMU
BblOpocamun 3arpsi3HAOLWNX BELWECTB B aTMOCMepy, OAHAKO MO CPaBHEHMIO C APYrMMW OT-
pacnsiMy NPOMbILLIIEHHOCTN NPESNPUATUS XUMUYECKOW MPOMbILLNIEHHOCTU ABNAOTCA UCTOY-
HUKaMU 3arpsi3HEHUN MeHbLUENn MacCbl. ACCOPTUMEHT XMMUYECKON NPOAYKUNN HacYUTbIBaeT
AECATKN ThICAY HAMMEHOBaHWUI, U NPOU3BOACTBO KOHKPETHOro BMAa NpoayKUuMU UMeeT CBOW
XapaKTepHbIA COCTaB OTXOAALMX ra3oB U CTOYHbLIX BOA, COAEpXKaLUMX 3arpsasHsaoLLne Belle-
cTBa.

XapakTepHble BbIOpochbl B aTMocdepy npuBeneHbl B Tabnuue 3.1, Hanbonee macco-
BbIMU 3arpA3HUTENSMN SABMSKOTCA: OKCUAbl a30Ta, OKUCb yrnepoaa, pasnuyHble yrinesogopo-
Abl Y Mbib.

Tabnunua 3.1 — XapaktepHble BbIOpoChl B aTMocdepy

OcHoBHble BpeaHble BbIOPOCHI

MpounseoacTeo B aTmocdhepy
A30THOW KMCIOTbI NHs, NOx
CepHow KucnoTbl SOz2, SO3, TYMaH CepHOM KUCNOTbI
ConsiHom KMCnoTbl HCI, Cl2
docdhopHOM KNCAOThI dTOpUCTbIE HEOPraHMYEeCKNne CoeanHeHus
AMMHayHon cenuntpbl NHs, NHa4NO3
CnoxHbIX MMHEpanbHbIX YAobpeHui NHzs, NOx, razoobpasHbie dhtopuapl
XnopHown n3BecTn Clz
AMmMMaka NOx, CO
Kapbamunga NH3

TexHuyeckoro yrnepoga

NOx, H2S, CO

JTuneHa n nponuneHa

NOx, CO, npegenbHble N HenpeaenbHble Yr-
nesogopoabl

KatanunsatopoB

NOx, NblfIb KATaNU3aTopoB

JKupoB, Macen, cnupTos,
XUPHbIX KACNOT

cuHTEeTUYeckux | Yopmanbaerna, aMmvHbl, amuabl, aueTuneH,

doeHon u ap

dTaneBoro aHrngpuaa

dTaneBbln aHrMapug, ManevHoBbIN aHrna-
pva
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OcHoBHble BpeaHble BbIOPOCHI

MpounssoacTeo 8 aTmocdhepy
MonueBnHUNxnopuaa BuHunxnopwug, neine MNBX
KayuykoB NOx, CO, MOHOMep®I, NpeaerbHbIe YrneBo-
aopoabl (N9 npoueccoB pacTBOPHOW NOMNK-
Mepusauunn)
Monuatunexa NOx, CO, aTuneH, Nbifib NONMMepHas
dTopnonumepos NOx, CO, opraHuyeckmne coeguHeHus

Ha npeanpuaTnsx XMMMYecKor NpOMbILLNIEHHOCTU CTOYHble BOAbI cOOMpatoTCs, 04u-
LLIAKOTCSA OT 3arpsI3HSIOLLIMNX BELLECTB M HanpaBnsTcs Ha NOBTOPHOE MCMOMb30BaHNe B Npo-
nseoacTee. Boabl, koTopble He MOryT GbiTb MCMONb30BaHbI, MOCHEe OYUCTKU cOpacbkiBalOTCs B
MOBEPXHOCTHbIE BOAHble OOBLEKThbl, yAanslTCs B U30NIMPOBAHHbIE NNacTbl FOPHbIX Mopoa,
UNn yTURU3NPYKTCA TepMudeckummn metogamu. MpedynpexaeHve nonagaHust 3arpssHsito-
LWMX BellecTB B BOAoOeMbl obecrneymBaeTcsl HanMyMeM Ha npeanpusiTusix YCTaHOBOK ANs
OYMCTKU CTOYHBbIX BoA. Kpome Toro, Ha psiae npeanpusaTuii oYmLleHHas Boaa BO3BpallaeTcs
B NPON3BOACTBO NyTEM OpraHu3aLmm 060pOTHbLIX LIMKITOB.

OcHOBHble 3arpsisHsilOLLME BELLECTBa, coaepKallumMecsi B CTOYHbIX BoAax, OTAeNbHbIX

NpPoOM3BOACTB, NpMBeAEeHbI B Tabnuvue 3.2.

Ta6nuua 3.2 — OcHOBHble 3arpsAsHALINE BELLLeCTBa, coaepKallnecs B CTOYHbIX BOAax

MpounssoacTeo

3arpssHsitowme Bewectsa (KOMMNOHEHTbI)

A30THOWN KMCNOTbI, aMMUAYHOWN CENUTPBLI

A30T HUTPaTHbIN, @30T aMMOHUNHbLIN

CepHon KMucnoThbl

Cynbdarsl

CongHon KncnoTbl

CongHag kucrnoTta

dochopHOM KNCAOThI

docdaTbl, coegmHeHus dTopa

AMMMaka

A30T aMMOHUWHbIN

Kapbamuga

A30T aMMOHUIHLIN, kKapbamug

JTuneHa n nponuneHa

HedtenpoaykTtbl, MeTaHon, geHon, cynbda-
Thl, XrIOpMAbl

AueToHa

deHon, cynbaTbl

TepedTaneBomn KUCMOTbI

bpomng-aHnoH, MeTunoBbIn CNUPT, METUS-
auerar, yKCyCcHas KucnoTta

BuHunauetarta BuHunauetar, auetanbgerng

KayuykoB HedTenpoaykTbl, B3BELLUEHHblE BeLECTBa,
AlNAB (gns aMyNbCUOHHbBIX Kay4YyKOB)

MNonuatuneHa HedTenpoaykTtbl, B3BELWEHHbIE BeLLecTBa

MonnkapboHaToBs HedTenpoaykrel, coeauHeEHWA MeTanmnos,
B3BeLLEHHble BellecTBa

Cogapbl Xnopuabl, a30T aMMOHUNHbLIN

KopmoBbix gooccaToB CoeguHeHuns gTopa, docdaThl

HutpobeHaona CepHas n a3oTHasi KUCNOTbl, HUTPOOGEeH30N
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Bonee nogpobHas nHpopmaumua o copocax M BblibBpocax 3arps3HAOLWKNX BELECTB B
aTMocepy OT KOHKPETHbIX NPOU3BOACTB XUMUYECKUX NPeanpusaTUin npuBeaeHa B COOTBET-
CTBYIOLLMX OTpacneBbIX CNpaBOYHUKAX.

Pasgen 4. OnpeneneHne HaunyyWwuxX AOCTYNHbIX TeXHOMOrUMN

TepMnH «Haunyylne OOCTYMHble TexXHosrorum» onpegeneH B ®efepanbHOM 3akoHe
«0O6 oxpaHe okpyxatowien cpepl» Ne 7-03.

[Moa «TexHonormen» NOHMMAaeTCAa Kak UCnonb3yemasi TEXHOMNOrns, Tak u cnocob, ¢ no-
MOLLIbHO KOTOPOro O6BbEKT CMPOEKTUPOBAH, NOCTPOEH, IKCNITyaTUPYETCSA U BbIBOAUTCS U3 IKC-
nnyartauum; 3To He TOMbKO TEXHOSOrMs NPOM3BOACTBA, HO N PasfinyHble TEXHUYECKNE U He-
TeXHU4YecKkne MeTobl (SKONOMMYECKUN MEHEIKMEHT, yrnpaBfeHYeckme peLLeHns) MnoBbllle-
HUS 9KONOMMYECKON Pe3ynbTaTUBHOCTM.

Mog «AoCTYMHOM» MNOHMMAaETCs 3KOHOMUYECKM uenecoobpasHad M HeyHuKanbHas
TEXHOMOors, KoTopas AOCTUrNa YPOBHS, NO3BoNsAoLWero obecnednte ee BHeAPEHNE B NPO-
MbILUSIEHHOCTN C Y4E€TOM 3KOHOMWYECKOM N TEXHUYECKOW OBOCHOBAHHOCTM, MPUHMMAas BO
BHMMaHWe 3aTpaTtbl U NPENUMYLLECTBA; NPU 3TOM TEXHOMNOMMNSA AOIMKHA ObiTb peanM3oBaHa Xo-
TS Obl Ha ABYX NpPeanpuUATUAX OTpacnu.

Mo «Hauny4wen» noHMMaeTCs TEXHONOrus, B MakcMmaribHon mepe obecnedunsato-
LLLasa oxpaHy oKpyxatoLlen cpebl u cbepexeHme pecypcoB (Cbipbs, BOAbI, SHEPTUN).

Mopsagok onpeneneHnsa TEXHOMOMMN B KayecTBEe Haunydwen OOCTYNHOM TEXHOSormu
onpeneneH [loctaHoBneHmem [lpaButenbctBa Poccuickon Pepgepaunm ot 23 gekabps
2014 r. Ne 1458 «O nopsagke ornpeferieHUss TEXHOMNOMMN B KayecTBe Hausyylen JOCTYNHOW
TEXHOMormM, a Takke paspaboTky, akTyanu3auum u onybnukoBaHMs WH(OPMaLMNOHHO-
TEXHUYECKUX CMPaBOYHUKOB MO HaUMy4LMM OOCTYMNHbIM TEXHOMOMNAM», HA OCHOBAHUM KOTO-
poro MWHMUCTEPCTBO NMPOMBILINIEHHOCTN U Toproenu Poccunckon ®epepaumm paspaboTano
MeToguyeckne pekoMeHgauuu no onpeaeneHnto TEXHOMOMMN B KayecTBe Haunyywen Oo-
CTYMHOW TEXHOIOMNN.

CornacHo 3aTUM AOKyMeHTaMm, Npu OTHECEHUM TEXHONOMMYECKUX npoLeccos, obopyno-
BaHWA, TEXHMYECKMX cnocobosB n metogos kK HOT HeobxooMmo yunTbiBaTb Crieayrowme Kpu-
Tepuu:

a) HauMeHbLUMI YPOBEHb HEraTUBHOIO BO3AENCTBUS Ha OKPYXXaloLLyko cpely B pacye-
Te Ha eQuHULY BpeMeHu nnn obbem NpomsBogMMon Npoaykuun (ToBapa), BbINOMHAEMOW pa-
60Tbl, Oka3blBaeMow ycnyru nmbo COOTBETCTBME APYrMM MOKa3aTensM BO3OENCTBUA Ha
OKpY)XaloLyo cpeay, nNpeayCcMOTpPeHHbIM MexayHapoaHbiMu gorosopamu Poccuinckon de-
aepauumn; nNpuUoOpUTETHLIM, OKa3blBalOWMWM HauMMeEHbLUee oTpuuaTenbHOe BO34eWCTBME Ha
OKpY)KaloLlyo cpefy, pEKOMEeHAOBAHO cuMTaTh BO3OENCTBME OT OTXO4O0B, 3aTeM COpochbl U
3arpsi3HeHne MNoYBbl; 3aTEM BO34eNCTBME OT BbIOPOCOB B aTMOCAepy;

6) akoHOMUYecKas APPEKTUBHOCTb BHEOPEHMUS M IKCMyaTauMn; aHanmM3 aKoOHOMUYe-
CKOM 9(P(PEKTMBHOCTN 3aKIl04aeTCA B OLIEHKe 3aTpaT Ha BHeApeHue 1 3KCnryaTauuo TeXHO-
Nornn 1 BbIrOObl OT ee BHeApeHUd nyTeM NpUMEeHeHUss MeToda aHanuaa 3aTtparT M Bbirog; B
npoLecce OLUEHKN pekomeHayeTcsa pas3gensatb 06bekTbl (Mpeanpusitus) Ha HOBble U Oew-
CTBYIOLLME;

B) NPMMEHEHME PECYPCO- N aHeprocbeperaowmx MeTOA0B;

r) nepuog BHeLPEHUS;
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A) NPOMBbILLNIEHHOE BHEAPEHNE TEXHOMOTMYECKNX npoueccoB, 060pyaoBaHUSA, TEXHU-
Yyecknx crnocobos, MeToOoB Ha ABYX U Bbonee obbektax B Poccuiickon ®epepauun, okasbl-
BalOLLMX HEraTMBHOE BO3AENCTBME Ha OKPYXKatoLLyto cpeny.

Kpome TOro, B kKa4eCTBe UCTOYHUKOB MHpOpMaLUN O NPUMEHSAEMbIX Ha NPAKTUKE TeX-
Honorusix, oTHocAwmxea kK HOT, 6bin ncnonb3oBaH cnpaBovHnk EC no HAOT Best Available
Techniques (BAT) Reference Document for Common Waste Water and Waste Gas
Treatment/Management Systems in the Chemical Sector.

Paspgen 5. Hauny4ywume goctynHbie TEXHOMOrMMU

B naHHOM pasgene npvBeAdeHbl CBEOEHUSI O HaWUNyyWwmMX LOCTYMHbIX TEXHOMOrmsix
«Cuctembl 06paboTkn (obpallieHns) co CTOYHbIMW BOAAMM U OTXOOAWMMU ra3aMm B XMMU-
YecKkomn NpoMbIneHHoCTM». HOT n3noxeHbl N0 NPUHLUKUNY «OT OBLLEro K YaCTHOMY».

B cooTBeTCcTBMMA c depepanbHbiM 3aKOHOM oT 21 vions 2014 r.
Ne 219-03 «O BHeceHun nameHeHun B PenepanbHbli 3akoH "O6 oxpaHe OKpyXatoLlen cpe-
Abl" 1 oTAernbHble 3akoHoAaTerbHble akTbl Poccuinckon ®efepauumn» Hannydwasa gocTtynHas
TEXHOMOrMsi — TEXHONOrMA NPOM3BOACTBA NPOoAyKUUM (TOBApPOB), BbINOMHEHNA paboT, oka-
3aHus ycnyr, ornpegensiemMas Ha OCHOBE COBPEMEHHbIX AOCTMXKEHUA HayKu U TEXHUKU WU
Hauny4llero coyYeTaHusl KpUTEPUEB OOCTMKEHUS LIeNier OXpaHbl OKpyXalouwen cpeabl npu
YCINOBUW HanNn4nsa TEXHUYECKON BO3MOXHOCTU €€ npuMeHeHus. Npu 3ToOM K Hannyywmm ago-
CTYMNHbIM TEXHONOIMMAM MOryT BbITb OTHECEHbI Kak TEXHOSOrM4Yeckme npoueccol, obopynosa-
HWe, OpraHM3auUnoHHbIE U TEXHUYECKME Cnocobbl, Tak U apyrme cnocobbl, cnocobeTaytoLme
3almTe OKpyxatoLen cpeabl.

5.1 MeponpusaTUa opraHM3aLUMOHHOIo 1 yrnpaBrieHYeCKOro xapakrepa

HAOT 1. MpuMeHeHUe cUCTEeMbI IKONTOrM4eckoro meHemxkmeHTta (COM)

[lna Bcex nogoTpacnen XmuMmn4eckon npombiwnieHHocTn HOT asnatoTca metoabl U UH-
ctpymeHTbl COM. MogpobHoe onncaHne COM npueeaeHo B pasgene 2.1.

C3M npepgcTtaBnseT cobon 4acTb CUCTEMbI MEHEKMEHTa opraHusaumm, Heobxoam-
MYI0 NS pa3paboTkm U BHEOPEHUSA SKONTOrMYECKOM MOMUTUKN U YNPaBeHUS 3KONOrMYeCKMMn
acnektamu. Cncrtema MeHeOXMeHTa — 3TO COBOKYMHOCTb B3aUMOCBSA3aHHbLIX 35IEMEHTOB,
ncnonb3yeMblX A5 YCTaHOBIEHUS MOMUTUKU U Lernen, a Takke ANna OOCTUXKEHUA 3TUX Le-
nen. COM BkntovaeT B ceba opraHM3aLUMOHHYIO CTPYKTYPY, AEATENbHOCTb MO MnfiaHMpoBa-
HWIO, pacnpegerneHne oTBETCTBEHHOCTU, NPaKTUKK, Npoueaypbl, NPoLecchl 1 pecypchbl.

Ecnn obpatutbCa K rmaBHOMY, TO OCHOBHble (byHKLMM COM cBoasaTca k hopmmpoBa-
HWIO CneayroLmnX OCHOBHbIX aCrneKTOB:

1) 3anHTepecoBaHHOCTbL (BOBIIEYEHHOCTb) PYKOBOACTBA, BKIHOYMas BbiCLlee PYKOBOA-
CTBO;

2) aKonorn4yeckasi NoNUTUKa, KoTopasa BKMYaeT B cebs NOCTOSHHOE COBEPLUEHCTBO-
BaHWe Npou3BOACTBa Npy MOMOLLM CPeACTB ynpaBneHus;

3) NnaHMpoBaHWe U yCTaHOBMEHME HeobxoanmbIX npoueayp, uenen n 3agad B code-
TaHUU ¢ (PMHAHCOBbLIM NNIAHUPOBAHUEM N NHBECTULINSAMN;

4) BHeagpeHue npoueayp, Tpebyowmx ocoboro BHUMaHUS K:

a) CTPYKType U OTBETCTBEHHOCTMU;
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6) Habopy, 0By4eHn0, NHPOPMUPOBAHHOCTU U KOMNETEHTHOCTM NEPCOHana;

B) KOMMYHUKaUMSAM;

) y4acTuo COTPYOHUKOB,;

) AOKYMeHTO060pOoTY;

€) 9(pPeKTMBHOMY KOHTPOIIO NPOLECCOB;

X) nporpammMmam TEXHUYECKOro 00CNyXMBaHNS;

3) FOTOBHOCTM K YpE3BbIYaNHLIM CUTYaLIMsIM U CBOEBPEMEHHOMY pearMpoBaHuIo;

n) cobnageHno NPUPOLOOXPAHHOIO 3aKOHOAATENbLCTBA;

5) npoBepka paboTOCNOCOOHOCTM U MPUHATME KOPPEKTUPYIOLLMX Mep C obpalleHnem
0cob0ro BHUMaHuA Ha criegyowme AencTBnS:

a) MOHUTOPWUHT N MHCTPYMEHTAamNbHbIE N3MEPEHNS;

6) KoppeKkTUpyoLLne N NPEBEHTUBHbIE AEUCTBUS;

B) nogaepxaHue 3anuncem;

r) He3aBMCUMbIA (KOrda 9TO MNPaKTUYECKM BO3MOXHO) BHYTPEHHUA W BHELUHWUK
ayaouT, onsa Toro 4tobbl onpeaenuTb, cooTBeTcTBYEeT Nt COM 3annaHmpoBaHHbIM Meponpus-
TUAM, BHEAPSAETCA U nogaepXmBaeTcsa N Hagnexawmm obpasom;

6) nepecmoTp C3M Ha npegmeT ee NOCTOSAHHOW MPUrOAHOCTWU, agekBaTHOCTUM U 3d-
PEKTMBHOCTM CO CTOPOHbI BbICLLErO PYKOBOACTBA,;

7) NOCTOSIHHOE cregoBaHMe 3a pa3BuUTMeM 6onee YMCTbIX TEXHOMOMUN,

8) paccMoTpeHre BO3MOXHOro BO3AEWCTBUSA Ha OKpYXaloLlyl cpedy npu BbiBOoAe
NPOV3BOACTBEHHOMN YCTAHOBKM M3 3KCMfyaTauumn, Ha atanax NnpoekTMpoBaHMs HOBOrO npea-
NPUATUSA U Ha NPOTSXKEHMM BCErO CPOKa ero aKcnnyatauuu;

9) nnaH ynpaBneHnsi oTxogamu.

B yacTtHoCTU, ANSA cekTopa XMMWYECKOW MPOMBILLIIEHHOCTU Takke BaXHO y4uTbiBaTb
cnegyouwune noteHumanbHbole ocobeHHocTn COM:

1) Ha ycTaHoBKax (06beKkTax) C HECKOSMbKMMMK onepaTopamMu co3gaHne obbeguHeHun,
B KOTOpbIX ONpefenstTcs ponun, 06s3aHHOCTM M KOOpAMHAUMSA OrnepauMoHHbIX npoueayp
Kakgoro onepartopa YCTaHOBKU B LIENSX paclUMpPEHUst COTPYOHUYECTBA MeXAy pPasfiMyHbIMU
onepatopamu;

2) BBEOeHWe npouenypbl UHBEHTapM3aL MM NOTOKOB CTOYHbIX BOA M OTXOOSALLMX ra3os..

MPUMEHMMOCTb CUCTEM IKOSTOTMYECKOTO MEHeKMEHTa He orpaHudeHa. Obnactb aew-
cTBMA (B TOM 4yucrie ypoBeHb AeTanu3auum) n npupoga CUCTEMbI 3KOMOMMYECKOTO MEHeOX-
MeHTa (Hanpumep, CTaH4APTM3NPOBaHHASA NN HECTaHOAPTM3NPOBAHHAs) MOXET 3aBuceTb OT
BMAa NPOU3BOACTBA, €ro CrIOXHOCTM 1 CTENEHM BO3OENCTBUS HA OKPYXKatOLLYIO Cpeay.

HOT 2. NpoekTupoBaHue

HOT 2 3aknoyaeTca B UCNOMb30BaHUM COBPEMEHHbIX TeXHUYecknx pewenunn (HOT) n
MeTOJ0B MPOEKTUPOBAHUSA ANA Lefierd CTPOUTENbCTBA HOBbIX TEXHONOMMYECKMX YCTaHOBOK U
MOAEePHU3aUNN/PEKOHCTPYKLUNN U TEXHUYECKOrOo MEepPEeBOOPYXEHUA CYyLLECTBYOLWNX NPOun3-
BOACTB C yCroBMeMm cobntofeHuss 4encTBylowero 3akoHogartensctea Poccuiickon depepa-
unn. MNpu paspaboTke NPOEKTOB cCreayeT PyKOBOACTBOBATLCS HAWUMyYLMMK MPaKTUKaMn B
obnacTtu pecypco- u aHeprocbepexeHus npyu cobnogeHnn yCroBmMin 3KOHOMUYECKOMW Lene-
CO0BpPa3HOCTUN U KOHKYPEHTOCNOCOOHOCTH.

Mpumernnmocte HOT 2 He orpaHnyeHa.
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5.2 NponsBoAcTBEHHbIN IKONOMMYE€CKUN KOHTPOSIb

HAOT 3.KoHTponb OCHOBHbLIX NapamMeTPOB CTOUYHbIX BOA/BbIOPOCOB B aTMoccepy
C ucnonb3oBaHWEM cpeaCcTB aBTOMaTU3aLum

HOT 3akno4aeTca B UCMNONb30BaHUM CPeACTB M MPOrpaMM KOHTPONS AS1 KOHTPOIs
OCHOBHbIX NMapameTpoB MOTOKOB (CTOYHbIX BOA, BbIOPOCOB B aTMOCcdepy), onpeaeneHHbIX B
npouecce MHBEHTapu3aumm BbIBPOCOB B aTMOCMepy N NX NCTOYHUKOB, a TaKkKe UHBEHTapu-
3aLuMm COPOCOB CTOYHbIX BOA M UX UCTOYHUKOB, B TOM YMCHE C UCMOMb30BaHNEM CPEACTB aB-
TOMaTu3aumn.

K OCHOBHbIM MapameTpam KOHTPOSSi MOTYyT OTHOCUTLCSA: MAacCOBbIM U OOBbEMHbIN pac-
xoabl, TeMmnepartypa, pH, BNaxXHOCTb, cogepxaHne 3arpsasHaoLLmnX BewecTs 1 1.4.

[Mpn BbIGOPE OCHOBHbLIX NApaMeTPOB KOHTPOSIS YYUTLIBAOTCA OCOBEHHOCTU TEXHOMO-
rMn NpoOu3BOACTBA, KNMMaTuyeckne ocobeHHOCTU, COCTOSIHNE OKpYXatoLlen cpeapbl, JOCTyn-
HOCTb W TOYHOCTb CPEACTB KOHTPOSS.

[aHHble, nonyyeHHble B pesynbTaTte MN3K ¢ npumeHeHnem cpeacTs aBToMaTmsaumu,
NCNONb3yTCA OIS perynnmpoBaHmst TEXHONTOMMYECKNX NMPOLLECCOB, BIMSAIOWNX Ha BbIOpOCHI B
aTMocdepy, COpPOChl CTOYHbIX BOA C Lienbio cOBNtogeHns yCTaHOBEHHbIX HOPMAaTMBOB.

MpumeHnmocte HOT 3 orpaHuyeHa TEXHMYECKOW BO3MOXHOCTbIO NpoBedeHUs U3Me-
HEeHUs napamMeTpoB NOTOKA C YCTAHOBIIEHHOW A5 AHHOINO MeTo4a TOYHOCTLIO.

HOT 4. Neprnoan4eckumn KOHTPOSb NapamMeTPOB CTOUYHbIX BOA/BbIOPOCOB B
aTmocdepy

HOT 3akno4vaeTcsa B MCNOMb30BaHUM CPEACTB M NporpamMm KOHTPONSA Ans nepuognde-
CKOroO KOHTPOSsi NapamMeTpoB MOTOKOB (CTOYHbIX BOA, BbIBpOCOB B atmocdepy), onpeaeneH-
HbIX B NpoLecce UHBEHTapM3aumm BbiIOGpoCoB B aTMOCHEPY N X UCTOYHMKOB, @ TakKe NHBEH-
Tapusauumm c6pocoB CTOYHbIX BOA4 U UX UCTOYHUKOB MHBEHTapu3auumm (CM. 2.2), Xxapakrepusy-
IOLLMX CTEMEHb OYMCTKM AaHHbIX MOTOKOB.

K OCHOBHbIM NapamMmeTpaM KOHTPONSA MOryT OTHOCUTbCS AMs1 CTOYHbIX BOA, XapakTepu-
sytowmx creneHb ounctku: XIK, BINX, cogepxaHne B3BeLLEHHbIX BELLECTB, obLiee coaepxa-
HWe a3oTa, obLuee cogepkaHue docdopa, MuHepanuaaums (Cyxom octaTok).

[nsa BbI6pocoB B aTMoOcdepy: COOepPKaHUK HEOPraHNYECKOW Mbifn, KOHLUEHTpauums ra-
3006pa3sHbIX npumecen, cogepxanumto J10C.

Mpn BbIGOPE OCHOBHBLIX MApaMEeTPOB KOHTPOMA YyYNTbIBAOTCA OCOBEHHOCTN TEXHONO-
rMn NPOM3BOACTBA, KNMMaTnyeckne oCobeHHOCTU, COCTOSTHUE OKpYKatoLwen cpeabl, AOCTynN-
HOCTb M TOYHOCTb CPeACTB N3MEPEHUS.

[aHHble, nonyyeHHble B pedynbTaTe N3K, ncnonb3yoTca Ana perynmpoBaHns TEXHO-
NOrMyecknx NPoLEeccoB, BNNAIOLWMX Ha BbIOpoCkl B aTMocdepy, COpOoChbl CTOYHbIX BOA, C Lie-
nbto cobnoaeHnst yCTaHOBMEHHbIX HOPMATUBOB.

MNpumeHumocTe HOT 4 orpaHnyeHa BO3MOXHOCTSIMM MO MPUBMEYEHNIO aKKpeaNTOBaH-
HbIX LEeHTPOB AJ151 KOHTPOMsl NnapaMeTpoB NOTOKa MU MPUMEHUMOCTbLIO TEX UITM UHBIX METOO0B
KOHTpons, obecneymBalomx Tpebyemy TOYHOCTb, a TakKKe BO3MOXHOCTbO OTOopa wu
TPaHCMOPTUPOBKM penpe3eHTaTnBHbIX NPO6 NoToKa.
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5.3 MpoueccHO-NHTErpupoBaHHbIe peLueHUs

HAOT 5. CoBeplueHCTBOBaHWE TEXHONOIMU, pecypco- 1 aHeprocbepexeHue

HOT 3aknto4aeTca BO BHEAPEHUN U NOCTOAHHOM MNOAAepXXaHUM MPUHLUMNOB SHEPro- u
pecypcocbepexenus (cm. 1.4.1 n 2.3.1) npu pa3paboTke HOBbIX TEXHONOMN, PEKOHCTPYKLNN
CYLLIECTBYIOLLMX UIIN CTPOUTENBCTBE HOBbIX MPOM3BOACTB, ONEpPaUMOHHOM yrnpasBrneHun npo-
N3BOACTBOM MPOAYKUUKN, NCNOSIb30BaHMM BCNOMOraTesibHbIX TEXHONMOMMYEeCKUX NpoLeccos, C
Lenbio NOCTOSHHOTO CHMXEeHUst NoTpebneHust pecypcoB (McxogHas mnvm obopoTHasa Boaa,
TEnnoaHeprus, TONIMBO, ANEKTPOIHEPINS) Kak B yAeNbHOM, TaK U B BASIOBOM OTHOLLEHUH.

HanHaa HOT moxeT npumMmeHsTbCa 6e3 orpaHnyeHus.

HAT 6. CokpalwieHne BbIOpocoOB B aTmoccepy

HOT sBnsieTca npMMeHeHne OHOrO UM HECKOSMBbKNX N3 HDKENEPEYNCIEHHbIX MOAXOO0B:

- nogaepXXaHne onTUMarnbHOrO0 TEXHONMOMMYECKOro pexunma, MO3BONSAILWEr0 CHU3UTb
KONMMYECTBO BbIAENAOWNXCA B ra3oByto a3y BewecTB (CHMXEHMe TemnepaTypbl cpen Ha
cTagusax NpounsBoACTBa, NOMyYeHUe NPOAYKTOB U MOMynNpoOAYyKTOB C MUHUMANbHOW MNbISIMMO-
CTbIO W NETYYECTbiO U T.MN.) U MUMETb ONTUMArbHbIA BbIXO4 MPOAYKTOB Ha KaXdow cTaguun
npou3BOACTBA;

- UICMOMNb30BaHME Cbipbsa OOMNee BLICOKOro kavecTtea (NPU HanMUuYnMnm TEXHUYECKOM BO3-
MOYXHOCTM 1 3KOHOMUYECKOW LieniecoobpasHoCcTh);

- UCNOnb30BaHMWe repMeTnyHoro obopyaosaHus n obopynoBaHus, paboTatowero noa
paspexeHnem.

OrpaHunyeHnem npumMmeHenus gaHHon HOT mMoxeT ObITb TEXHOMOrm4Yeckas unm 3KOHO-
MuYeckas LenecoobpasHoCTb ee peanuaaummn.

HOT 7. NMpuMmeHeHne TeXHONOrmm ABOMHOIO KOHTaKTUPOBAHUA U ABOVUHOMN
abcopbuuu npu NPon3BoACTBE CEPHOMN KUCNOTbI U3 3NIeMEeHTapHOM cepbl

HaHHbin cnocob nogpobHO onucaH B kKavecTBe Haumnydlen JOCTYMHON TEXHOMOruu B
NTC 2—2015 u aBnseTca onTuMarnbHbIM C TOYKA 3PEHUA SMUCCUN 3arpA3HAIOLLNX BELECTB
B aTMOCEepPHbIN BO3aYX.

B ocHoBe mMeToda ABOMHOMO KOHTAKTUPOBAHWUA U ABOMHON abcopbumm nexuT ycosep-
LLIEHCTBOBAHNE TEXHOSIOrMN CEPHOW KUCMNOTbI, HanpasrieHHOe Ha MOBbILIEHNe CTeneHu npe-
BpalleHusa anokcuaa cepbl B Tpuokeua cepbl. Konnvectso SO2, BbibpackiBaemMoro B aTMo-
cpepHbI BO3aYyX C OTXOAALWMMN ra3aMmu, 3aBUCUT OT CTENEHU KOHTaKTupoBaHus. [onyyeHue
CEepHOM KMCNOTbl METOAOM [BOWHOrO KOHTaKTUMpoBaHMs obecneymBaeT KOHBEPCUIO [0
99,8 %, npn aTtoM Bbibpockbl SO2 B aTMocdepy CokpalwarTcs B 2—3 pa3a Mo CPaBHEHMUIO C
MEeTOAOM OAMHAPHOro KoHTaktupoBaHma pno 0,02 % — 0,04 %, 4TO HaxoguTcd Ha
ypoBHe MOK. lononHuTeneHon o4ncTkm rasa ot SO2 He TpebyeTcs.
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HAOT 8. OuncTka cToKOB (KOHAEHcaTa COKOBOIro napa) or ammmaka
B Npou3BoACcTBe yA00peHU Ha OCHOBE a30THOKUCITIOTHOWN nepepaboTku
c¢docdaTtHoOro coipbs

Mpn npounsBoacTBe yaobpeHu Ha OCHOBE a30THOKMCNOTHOM nepepaboTkmn docdaT-
HOrO ChbIpbsl Ha CTaausiX yNapku aMMOHU3NPOBaHHbIX a30THO-(POCHOPHOKMUCIbIX PacTBOPOB
obpasylTca KoHAEeHcaTbl COKOBOro napa.

HOT aBnaeTcs 0anH U3 nepeyncneHHbIX cnocoboB:

- gecopbumnsa KoHAeHcaTa B Tapenb4yaTon KONMOHHE OTnapku KoHgeHcaTta. OYnLLEHHbIN
KOHOEeHcaT UCnonb3yeTcs B TEXHONOrMYeckoM npouecce, ckpybbepHble pacTBopbl BO3Bpa-
Lwatotcsa Ha nepepaboTKy B NPON3BOACTBO.

- obecconvBaHne MeTo40OM HENPEPbLIBHONO MOHHOMO O6MeHa B MMMYSbCHbIX MPOTUBO-
TOYHbIX KOFIOHHaxX HaMoOpPHOro TUna ¢ NOABWXHbBIM CrioeM copbeHTa, oTpaboTaHHble pereHe-
pauNOHHbIE PaCcTBOPbI UCNOSb3YIOTCA B NPOM3BOACTBE;

- OYUCTKA METOAOM 3reKkTpoananmsa ¢ UCNofb30BaHMEM KOHLIEHTPATOB M OYULLIEHHOWN
BOAbl B NPON3BOLACTBE;

- BO3BpaT CKpybbepHbIX pacTBOPOB Ha nepepaboTKy B MPpON3BOACTBO.

HAOT 9. Ouncrka cToKkoB (KOHAeHcaTa COKOBOIro napa) B npousBoacTBe
kap6amuga

B nponsBoactee kapbamupa KoHOeHcaT COKOBOro napa obpasyeTcs Ha ctaguu yna-
puBaHus pactBopa kapbamunga.

HAOT aBsnseTtcs AByxcTyneHyaTas gecopbuunsa n rugponuns ¢ y3nom KoHgeHcaumu. [an-
HbIn cnocob nogpobHo onncaH B UTC 2—2015 n sBnsieTca NepBOM CTYMEHbID OYUCTKU KOH-
AeHcaTa COKOBOro napa Ans noflydeHnss BO3MOXHOCTU €ro UCMoSib30BaHWUs B TEXHOMOrmu
UnNu ganbHenwen AoovmcTkn. OTnnymMe oT Cxembl ABYXCTyneH4yaTon gecopbuumn ¢ rugponu-
30M 3aKni4yaeTca B yCTaHOBKEe OTAENbHOro KoHAeHcatopa Ans ras3oB gecopbuun. [JaHHoe
pelueHne No3BOMSET AepxaTb AaBreHne B KOHAeHcaTope, OTNIMYHOE OT JaBfeHus y3na pe-
UuKna, 4to obneryaeT aKcnnyaTauuio JaHHbIX Y3M0B U NO3BOMSET B KaXXAOM y3ne AepXaTb
TO AaBneHue, KOTOpoe ABMSETCS onTUMarbHbIM. [puMeHeHne Takom cxembl NO3BONSAET BO3-
BpallaTb NOMe3Hble KOMMOHEHTbI B TEXHONOrMYECKUIN NPOLLECC U NOMyYaTbh CTOYHbIE BOAbI C
MUHUManbHbIM COAEpPXaHMEM aMMmnaka M kapbammaa B OYULLEHHOW CTOYHOM BOAE Ha
ypoOBHe He B6onee 2 ppm (Mr/n).

HOT 10. OuncTtka CTOUYHbIX BOA NPOM3BOACTBA 3KCTPaKUMOHHOMN ¢hoccdopHOm
KMCNOTbI, ynapeHHou ¢phocchopHomn n cynepdoccopHom KNCNoT

[Mpu NnponsBoaCcTBE IKCTPAKLMOHHOM POCHOPHON KUCHOThI, ynapeHHoOW hocopHom 1
cynepdocopHOM KNCNOT 06pasytoTCa KUCNble CTOYHbIE BOAbI C COAEpP)KaHNEM KpeMHedTo-
pUCTOBOAOPOLAHON U OPTOPOCHOPHOM KACIOT. [N1si OYUCTKM CTOYHbLIX BOA OT AaHHbIX Npume-
cen ncnonb3yeTcs Npouecc HenTpanusauum U3BEeCTKOBbIM MOJSIOKOM C OCaXgeHUeM maro-
pacTBOPUMbIX coeanHeHnn kanbums. Nocne 06paboTkn CTOYHbIX BO4 U3BECTKOBLIM MOJSIOKOM
nosly4aeTcsa CycrneH3nsd, KoTopas OCBETNSAETCS B paguarnbHbiX OTCTOMHUKAX (C UCnonb3oBa-
HMEM MONUANUKTPONIUTOB) UNN B MMAPOTEXHUYECKMX COOPYXEHUsX. B 3aBMcMMOCTM OT BO3-
MOXXHOCTEN UCNOSb30BaHUSA UM HEOBXOANMOCTM yaaneHnsa CryleHHasa CycneHauns nogsep-
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raeTcsi 06e3BOXMBaAHUIO Ha cbvmprax. OcBeTneHHast Boga NosiHOCTbIO NCNoJiIb3yeTCd B TEX-
HOJ10r’M4eCcKoM npouecce.

5.4 O6pa3oBaHue CTOYHbIX BOA

5.4.1 Bogononb3oBaHue U o6pa3oBaHMe CTOUYHbIX BOJ,
HAOT 11. CokpalueHne NoCcTynneHun 3arpsasHAaoLWmnX BelwecTB B CTOYHbIE BOAbI

HOT 3aknoyaetca B peanu3auum OnNUCaHHbIX Bbllle MeTogoB (CM. pa3gensi 1 n 2)
AN UCKNIOYEHNA nonagaHust KOMNOHEHTOB TEXHOMOMMYeCKUX cpen B CTOYHble BOAbI NPOU3-
BOACTB.

HanHaa HOT moxeT npumeHAaTbes 0e3 orpaHnyeHus.

HOT 12. CokpalieHue noTpebrneHusa ncxogHowu Boabl

HOT 3akniovaeTcsa B peanusaumm NpUHUMNOB, ONUCaHHbLIX B 2.3.1, B TOM 4uUCre npu-
MeHeHue BbllweonucaHHbix HAT.

OrpaHnyeHnem npumeHenuns gaHHon HOAT mMoxeT ObiTb TEXHONOrM4Yeckasi Uim 3KOHO-
Muyeckas uenecoobpasHoCTb ee peanuaaunn.

HOT 13. Ucnonb3oBaHue BOJOOOGOPOTHbLIX CUCTEM

HOT 3akntovaeTcs B peanu3aumm noaxoaoBs, OnvcaHHbiX B 1.4 n pasgene 2, ¢ uenbto
MaKCMMarsnbHOro BOBfEYEHNA BOOHbIX MOTOKOB BO BTOPMYHOE UCNOMb30BaHWeE, BNAOTb A0 Op-
raHn3aumm 6ecCToYHbIX CXEM BOAOUCMONb30BaHMS.

OrpaHunyeHnem npumMmeHenns gaHHon HOT mMoxeT ObiTb TEXHOMOrm4Yeckas unm 3KOHO-
MuYeckas LenecoobpasHoCTb ee peanumsauuun, KnumaTndeckue ycnosusa nnowagkm (banaHc
0CagKoB U MCNapeHU) 1 BO3MOXHOCTb NPpUMEHEHMST 060POTHOM BOAbLI C MNOBLILLEHHBLIM COMne-
cogepKaHneM.

5.5 Coop 1 cerperaums CTOYHbIX BOA,

HOT 14. Ucnonb3oBaHWe YCITIOBHO YUCTLIX BOA MPOU3BOACTBEHHbIX NpoLeccoB

HAOT aBnsieTca oTAenbHbIM COOpP, akkymynsuus W nocnegyolee WUCnonb3oBaHue
YCIMOBHO YUCTbIX BOA (Hanpumep, OOXAEBble UMW ApeHaXxHble BOAbl) B TEXHONOIMMYeCcKuX
npoveccax.

OrpaHunyeHnem npumMmeHenuns gaHHon HOT mMoxeT ObiTb TEXHOMOrm4Yeckas unm 3KOHO-
MuYeckas LenecoobpasHoCTb ee peanuaaunn.

5.6 ObpaboTKa CTOYHbIX BOA,

HAOT 15. YpaneHue n3 CTOYHbIX BOA, 3arpsi3HAKOLWLMX BelecTB B COOTBETCTBUM
¢ nx pa3oBO-AMUCNEPCHbLIM COCTaBOM

HOT saBndeTca nocnefoBaTernbHOE yAaneHue 3arpA3HALLNX BeLLeCcTB B COOTBET-
CTBUM C UX ha30BO-ANCMEPCHLIM COCTABOM, Ha4YMHas ¢ rpyboamcnepcHbIX 3arpsa3HeHUN 1 3a-
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KaH4MBas MOHHbIMW hopMamMm, MOCPEACTBOM NMPUMEHEHUS OAHOIO UMM HECKOJSTbKUX U3 HMDKe-
nepeyncrneHHblX NOAX0A0B C Y4€TOM YCIOBUN NPUMEHUMOCTMU:

a) yoaneHue rpyboamncnepcHbIX NpUMecen n3 CTOUHbIX BO4 A0 OCHOBHbIX TEXHOMOMM-
YeCKNX CTaunh OYUCTKN;

6) otaeneHue TBepAon hasbl CTOYHbIX BOA4 METOAOM (bunbTpauuun vepes cuta wunm
PUNbTPOTKAHD;

B) oTAeneHue bbicTpooceaatoLLmMx YacTuL, B MECKONOBKaX U rMApPOLMKIIOHAX;

r) oTAeneHne OCHOBHOIO KONUYEeCTBa B3BELLEHHbIX BELECTB C NOMOLLbIO OTCTanBaHUS
nmbo dnotauuu;

A) HTeHcMMKaLmMa NPOLECCOB OTCTanBaHMA U hnioTaumm ¢ MOMOLLbIO KOarynsiHTOB U
hNOKYNAHTOB, @ Takke WHTEHCUdUKaUMS NpoLeCCOB OTCTamBaHWS C NOMOLLbIO BBEAEHMS
3aTpaBoK 0bpasoBaHua hrnokyn/kpuctannos/ocagka, B TOM 4Yucnie MmUkKponecka, u obopyao-
BaHWsi OTCTOMHUKOB TOHKOCIIOWMHBIMW 3fIEMEHTaMM NPU PEKOHCTPYKLMK pacnpenenmTenbHblX
Y31OB;

€) TOHKas O4UCTKa OT B3BELLEHHbIX BELLECTB C MOMOLLBbI (PUIbTPOB;

X) rnybokasi OMMCTKa OT B3BELUEHHbIX BELLECTB C NOMOLLbIO MeMOpaH.

HOT 16. OuncTka CTOYHbIX BOA OT He(pTenpoAyKTOB, MUHEpPalibHbIX Macen u
XUposB

HOT saBnaeTca npuMeHeHne OOHOTO UM HECKOSTbKUX U3 HUXKENepPEeYMCNeHHbIX NOL4XO-
A0B C Y4€TOM YCII0BUI MPUMEHUMOCTMU:

a) oTaeneHne OCHOBHOIO KONMYeCcTBa HE3IMYJSIbIMPOBaHHbLIX HEPTENPOAYKTOB (3KMPOB)
B He(pTenoByLLKax (KMpoOsioBKax);

6) oTaeneHne OCHOBHOMO KONMUYeCTBa 3MYSNbrMPOBaHHbLIX HEPTENPOAYKTOB U XUPOB
C nomoLbio doriotaummn u (Mnu) aspobHoN BMONOrMYECKON OYUCTKM;

B) UCMOMb30BaHWE OEe3MYINbrMpyroLWmnX XMMUYECKMX BELLECTB nepeq nocnenylowen
MeXaHUYECKON U (PUBNKO-XUMNYECKON OYNCTKOM;

) TOHKass O4YUCTKa OT HeTenpoayKTOB C MOMOLLBI KoanecueHTHbIX ubTpoB, Cop-
6epos, 6uocopbepos..

HAOT 17. Ounctka CTOYHbIX BOA OT OMONOrM4yecku pasnaraeMbiXx OpraHu4eckux
3arpsi3HeHnNn

HOT sBnseTca npyumMeHeHne O4HOrO UM HECKOSbKUX U3 HUXKENEPEUYMCIEHHbIX NOLXO-
A0B C Y4€TOM YCIIOBUIA MPUMEHUMOCTMU:

a) aHaspobHas BGuonornyeckas ovncTka B BMopeakTopax € yaepxaHunem Guomacchl.
MpumensieTca npu KoHueHTpaumn BIKs B CTOYHbIX Bogax, Kak npasuno, He meHee 1500 mr
O2/n n BIKs/XIMK 6onee 0,3 (Ha NokanbHbIX OYUCTHBIX COOPYXEHUAX MPUMEHSIETCH Kak ca-
MOCTOSITENbHAA CTaansa OYUCTKM (C yganeHuem cepoBoaopoaa, npu HeobxogmmocTu), npu
cbpoce B BOAHbIE OOBEKTLI — Kak nepBasi ctagnst bGuonornyeckomn O4YNCTKM);

6) oTaeneHne OCHOBHOrO KONMMYEeCTBa HEAMyIbIMpOBaHHbIX HedTEnpoayKTOB MeTo-
AOM cenapaumu;

B) aHaapobHasa Bmonornyeckas ovnctka B Gmopeaktopax-cMecutenax (npumeHsieTca
npun KoHueHTpauun BIMNKs B CTOYHbIX BOAAX, Kak NpaBuio, Npu BbICOKOM COAEP)KaHUM B3Be-
WeHHbIX BellecTB (bonee 20 r/n); obA3aTenbHO OOMMKHA COMPOBOXAATLCA MOCHenyoLEN
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a’pobHON BUONOrMYEeCKOM OYUCTKOW XMAOKOW (pasbl, 3@ UCKNOYEHNEM CIlyvYaeB MOYBEHHOM
yTunmnsaumm obpaboTaHHOM CTOYHOM BOAbI);

r) asapobHasa Guonornyeckas o4MCTKa B aspoTEHKax, bnodunbTpax n Ha KOMOUHMPO-
BaHHbIX COOPYXeHUAX (npumeHsieTca npu koHueHTpauum BINKs B cTOYHbLIX BOogax, Kak npasu-
no, He 6onee 2000 mr O2/n n BIKs/XIK 6onee 0,3);

) aspobHasa Bumonorudeckas 4oovmcTka B dbmocdunbTpax n buonpyaax nocne aspob-
HOW BUONOrMYECKOM OYUCTKM;

€) ynpasneHne nogayen Bo3gyxa B COOPYXEHUA adpObHON BGMONOrM4eckon OYUCTKU
NPOM3BOAUTCA MO CUrHany oT AaTYMKOB PacTBOPEHHOrO KMCopoda C UCNoSib30BaHMEM 4a-
CTOTHOrO perynmpoBaHns 3NeKTPONpMBOAOB BO34YXOAYBOK.

HAOT 18. YpaneHue n3 CTOYHbIX BOA a3oTa

HOT saBnaeTca npuMeHeHne OOHOTO UM HECKOSTbKUX U3 HUXKENEepPEeYMCNEHHbIX NOL4XO-
AOB C y4eTOM YCNOBUIA NPUMEHNMOCTH:

a) OTrOHKa aMMOHMIMHOrO asoTa NapoMm C AobaBneHnem Lwenoyvn (NPUMeHsSeTCcs npu
KOHLUEHTpaumnax aMMOHUIHOrO asoTa cBbiwe 1 r/n);

6) HUTpUdMKauma — AeHUTpUUKaAUNA B adpOTEHKax, 3aTOMSEHHbIX WU OUCKOBbIX
BrnodmnbTpax (NPUMEHSIETCA NPU KOHLEHTPAUNAX aMMOHUIAHOIO a3oTa MmeHee 1 r/n);

B) [OOYUCTKA OT cCoeauHEeHnn a3oTa B buonpyaax.

HOT 19. YaaneHue n3s cTouHbiX Bofa docdopa

HOT saBnaeTca npuMeHeHne OOHOTO UM HECKOSTbKUX U3 HUXKENEePEYMCNEHHbIX NOL4XO-
AOB C y4eTOM YCNOBUIA NPUMEHNMOCTH:

a) buonornyeckas o4vnctka (C yganeHuem asoTa) C ynyuleHHbIM 6uonorn4yecknm
yoaneHuem cocgopa;

6) ocaxaeHne occaTtoB peareHTaMmM Ha CTagusix OCBeTNeHus, Buonornvyeckom
OYMCTKN NMNBO AOOUUCTKN unbTpaumen;

B) BblAeneHne B (popmMe HepacTBOPMMbIX COEOVMHEHUW MEeTOAOM KpucTannusauuu
C nocnegyLwmnM UCNonb30BaHNEM;

r) 6uonornyeckas oynctka (C yganeHmem asoTa) C ynyyweHHbIM Guonornyeckum yaa-
nexHvem ocdopa 1 AONONHUTENBHLIM OCaXO4EeHNEM peareHTamu;

) AOOYMCTKa OT coeamHeHmmn pocgopa (1 asota) B Guonpyaax.

HOT 20. OuncTtka CTOUYHbIX BOA, CoAepKalimx O6Monormyeckm HepasnaraemMmblie
M (UNIN) TOKCUYHbIE OpraHnYeckue 3arpAsHeHus

HOT asnseTca npMmeHeHne 0gHOro UM HECKOMbKMUX HXKEeNnepeuncneHHbIX Noaxoaos,
B TOM yucne nepeg nogaden CTOYHbIX BOA HA COOPYXeHUs BUONOrMYeckom OYMCTKU, C yye-
TOM yCNOBUN NPUMEHUMOCTH:

a) xumundeckoe okucrneHne npu BIIK/XTK meHee 0,3; MoryT npucyTcTBOBaTb OrpaHu-
YeHUs1 B UCMOMb30BaHMM U3-3a pUcKa 0Opa3oBaHMs OPraHMYECKMX ranoreHngoB Npu UCMNonb-
30BaHUN B Ka4yeCTBE OKUCIUTENEN xropa, rmnoxnoputa u xnoputa (Mnm cOOTBETCTBYHOLLNX
rafioreHoOBbIX COeANHEHNN);

6) dnokynauua n ocaxgeHue (notauuns) Npu HanM4YMM BbICOKMX KOHLIEHTpaLUUI CMON
n rNAYy;
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B) 9KCTPAKUMS OpraHMyYeckumMu pacTBOPUTENAMW C MNocrnenyrowen OTFOHKOW Mpu
BIMK/XTMK meHee 0,2. NpuMeHNMO K 3arpA3HEeHUsIM, KOTOpble fy4lle pacTBOPUMbI B OpraHu-
YeCKUX pacTBopuUTensx, Yem B BOAE;

r) agcopbumsa Ha akTuBHbIX yrnax npu BIK/XMK meHee 0,2. MoXeT Takke NPpUMEHSTb-
Csl KaK 4004YMCTKa nocne 61Monornyeckom OYNCTKN;

) xummndeckun rmgponua npu BIK/XIMK menee 0,2;

e) ynbTpadunbeTpaums C  U3BMEYEHUMEM  CITIOXKHbIX OpPraHUW4YeckKMx W  OopraHo-
MUHeparbHbIX KOMMOHEHTOB CTOYHbLIX BOA, B TOM 4ucne AN BO3Bpata B OCHOBHOW W
BCNomoraTesbHbI NPON3BOACTBEHHbIE NPOLECCHI;

X) BaKyyMHO€e ynapuBaHue And CIOXHbIX MHOTOKOMMOHEHTHbIX KOHLEHTPUPOBAHHbIX
CTOYHbIX BOA C BbICOKMM COAepXaHMem OMOonornyeckn HepasnaraembiX UM TOKCUYHBIX Be-
LLeCTB.

HOT 21. OuncTka CTOUYHbIX BOA, coAepXalmxX TAaXernble MeTannbl

HAOT aBnaeTca npuMeHeHne OOHOrO UM HECKOJSTbKUX HUKENepPeUYnCrieHHbIX Noaxon0B
C Y4E€TOM YCrOBUN NPUMEHUMOCTH:

a) peareHTHOE OCaXaeHne C OOQHOBPEMEHHOW HeuTpanuaaumen (Kak npasBuno, nsee-
CTblO);

6) BbigeneHne B (hopme HepacTBOPUMbIX COEAWHEHWUIA METOOOM KpucTannu3auuun c
nocnegyoLwmm nucnonb3oBaHnemM (NMPUMeEHSIeTCa Af1s cpedHe- U BbICOKOKOHLIEHTPUPOBAHHBLIX
CTOYHbIX BOA M 0TpaboTaHHbIX pacTBOPOB);

B) Guonormyeckoe BOCCTAHOBMEHWE MeTanNnoB U3 aHUOHOB (XpoMaTpeayKuusi, Cylb-
daTtpenykuna un ap.) (MpMMeHsaeTca Ons CTOYHbIX BOA, CoAepXaluxX TsKenble meTansbl
B BMAE aHWOHOB B COCTOSIHUN MaKCUMasribHOW CTEMNEHN OKUCIIEHUS);

) JOOYUCTKA OT MOHOB TSHXKEMbIX MeTannos agcopbumen Ha opraHMyYeckmx U MUHe-
panbHbIX agcopbeHTax;

A) rnybokoe yganeHue HepacTBOPUMbIX COEAUHEHUA N MOHOB TSXENbIX MeTansnoB 13
CTOYHbIX BOf, 3arpsA3HEeHHbIX Guonornyeckn pasnaraembiMu OpraHMYeCcKMMKU BellecTBamun B
npouecce 61MonorMyeckon OUNCTKN;

e) rnybokoe yganeHne HepacTBOPUMbIX COEANHEHUI TSHXKENbIX MeTansoB nocne pea-
reHTHOM 06paboTkM C NOMOLLLIO HAHOMNBbTPaLMK;

X) rmybokoe yganeHue HepacTBOPUMbIX COEOUHEHUN U MOHOB TSXKENbIX MeTansos C
nomolLLbo 0bpaTHOro ocMmoca.

HAOT 22. OuncTtka CTOYHbIX BOoA OT cynb¢puaos

HOT sBnseTcs npMmeHeHne O4HOro UITM HECKOSbKUX HUXKENepe4mCrieHHbIX NOAX0A0B
C Y4€TOM YCrOBUIN NPUMEHMUMOCTH:

a) KaTanMTU4eCKoe OKUCIEHNE;

6) Guoxmmmyeckoe okncrneHne B GuopunbTpax;

B) OKMCNEHME MEepoKCUaOM BOAOPOAA B MPUCYTCTBUM MOHOB METasoB NepexonHOM
BaNeHTHOCTH (keneso, Mmegb 1 ap..);

) O30HNPOBAHME;

) TepMMYECKOE OKMUCIIEHNE KNcrnopoaomM Bosayxa npu t=200 °C u gasneHun oo 4 atm.
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HAOT 23. OuncTka CTOYHbIX BOA OT HeOpraHU4eckux coneun (oéwien
MUHepanusauum)

HOT saBnaeTca npuMeHeHne OOHOrO MM HECKOSTbKMX HMKENepeUYnCrieHHbIX NoaXo40B
C Y4E€TOM YCrOBUIN NPUMEHMUMOCTH:

a) ocaxxaeHue peareHTamun cynbaToB, Kanbums, MarHus;

6) Guonornyeckas cynbaTpenykums;

B) BblAeIieHNe HeopraHM4eCcKMX Corien ¢ NOMOLLLI 0OpaTHOrO ocMoca M anekTpoauna-
nusa.

HOT 24. Ctabunusauma opraHM4ecKoro BewecrTBa ocagka

HOT saBnaeTca npuMeHeHne OOHOrO MM HECKOSTbKMX HMKENepeUYnCrieHHbIX NoaxXo40B
C Y4E€TOM YCrOBUIN NPUMEHMUMOCTH:

a) aHaspobHasa cTabunusaums XUOKNMX 0CadkoB, BKMYas 06paboTky u yTunusaumio
Guorasa (npumeHsieTca npu obpasoBaHun 6Gonee 20 T OpraHMYECKOro BellecTBa B CYTKM
(ocagkm CoopyXEeHUN NEPBUYHOIO OTCTanBaHMUSA N BUONOrMYECKON OYUCTKN));

6) TepMmunyeckas cyluka ocagka (MpuMeHsieTca onsi NoCneayLwero CKuraHms ocagka);

B) CXXuraHue ocajka (NpumMeHseTcs Npyu Hann4ymMm B ocagike TOKCUYHbIX COeQUHEHUN);

r) aspobHasa ctabunmsaumsa obe3BOXEHHbIX O0CaaKoB (KOMMNOCTMpPOBaHME) (MpUMeEHs-
eTca Ans nocneayowen NoYBEHHON yTUNU3aumMm KoMnocTa).

HAOT 25. O6paboTka CTOYHbIX BOA TEPMUYECKMMU MeToAaMuU

HAOT siBnsieTCs NPUMEHEHNE OLHOMO UITN HECKOJTbKMX HUXKENepevmMCcrneHHbIX NoaX040B
C YY4ETOM YCOBUA MPUMEHUMOCTH:

a) KOHLEHTPMPOBaHME CTOYHbIX BOA C MOCHeaylLlwMM BblAeNeHNeM pacTBOPEHHbIX
BELLEeCTB B BUAE TBepAbIX Conew;

6) napohasHoe OKUCIEHME OPraHNYeCcKNX BELLECTB B NPUCYTCTBUM KaTanm3aTtopa npu
aTMOC(EepHOM 1 NOBbILLIEHHOM LAABMNEHUN;

B) XXnakoha3HOe OKUCIEHNE OPraHNYeCKX BELLECTB;

r) orHeBoe 06e3BpexXmBaHME.

HOT 26. BeccToYHasA TeXHONOrMsA OMUCTKN CTOUYHbLIX BOA OT aKPUITOBOWM
KUCNOTbI, OyTUnakpunara, MeTunakpunara, aTunakpunara, usoéyrunauerara,
6yTtaHona, MeTaHona, 6yTunbyrTokcunponmoHarta, 3TUN3TOKCUNPONMOHaTa

CTOKM nocrne O4YMCTKM BO3BpaLLalTCs B MPOM3BOACTBEHHLINM npouecc (beccTtoyHas
TEXHOSIOrMsi OYUCTKN CTOKOB). OCHOBHbIE 3arpsA3HAOLLIME BELECTBa B CTOKaxX — akpunoBas
Kncnota, OyTunakpunart, MeTunakpunar, aTunakpunar, ndodytunauertart, OyTaHon, MeTaHon,
OyTMNOYTOKCMNPONMOHAT, 3TUNATOKCUNPONMOHAT.

Ctagum npouecca:

1) ctagms npegBapuTenbHOM 06paboTkM CTOYHbLIX BOA (HEMTpanusaumm opraHn4Yeckmx
KMCNOT 1 3¢pnpoB.);

2) CTagnsa KOHUEHTPUPOBaHUS HaTPUEBLIX CONen;

3) OTrOHKa HU3KOKUMNALLMX OPraHMYeCKMUX BELLECTB;

4) cTagusa OKUCNEHUS HAaTPUEBbLIX CONEN OpraHNYeCKnX KUCNOoT;
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5) cTagma Kpuctannuaaumm.
HOT 27. 3akayka B u3onupoBaHHbIe NacTbl FOPHbIX nopoa

[lna BoO C BbICOKOM MUHepanusauuen, a Tak Xe Afs CTOYHbIX BO4, coaepKalimx
yCcTon4ymMBble K Bronornyeckon gerpagaumm opraHmyeckue BeLecTBa, Npu COOTBETCTBYHOLLEM
3KOJIOrMYECKOM, TMAPOreosiorm4eckoM M 3KOHOMMYECKOM OOOCHOBaHUM, ONS UCKMHOYEHUS
BO3JENCTBUA Ha OKPYXKaIOLLYH cpedy MOXET MPUMEHSATbCA 3akayka CTOYHbIX BOA C LIENbHO
n3onsumm B rnyobokMx nnacT-konnektopax. [1pn aTom OTCyTCTBME BO3LENCTBUSA AOSIDKHO NO4-
TBEPXOATbCA pe3ynbTataMy MOHUTOPUHrA.

5.7 Bblbpocbl B atmocdepy

HAOT 28. Coop n nokanunsaumsa BbIOpocoB B atmocdepy

[lna copencTBusa CHMXXeHU0 BbIBPOCOB NpuMeHsieTcs cbop 1 nokanusauus BbiIopocoB
OT TEXHONOrM4YecKoro o6opynoBaHNA ANs BO3MOXKXHOCTM OYUCTKM NOSy4aemMoro noTtoka nepen
BbIOpOCOM B aTmMocaepy.

5.7.1 O4yncTKa oTXoasLWmxX ra3oBs
HAOT 29. OuncTka oTXo4sLWmnX ra3oB OT NbINU

HAOT siBnsieTcs NpUMeHeHne 0QHOrO UM HECKONbKMX HUXKeNnepeuncrneHHbIX NoaXoA0B:

- cyxoe ynaBnvBaHue MbiNn B LMKIOHAaX, ocaauTerbHbIX Kamepax, annapatax BCTPey-
HO 3aKpy4Y€HHbIX MOTOKOB, PYKaBHbIX UMM KapMaHHbIX punbTpax;

- MOKpOe yrnaBnuMBaHWe Mbifin B ckpybbepax pasnuyHbiX KOHCTPYKUMIA C yraBnvBaHu-
eM Kanenb/OpbI3r B GpbI3ro- kanmneynoBUTensax pasnuyHbiX KOHCTPYKLUUA B TOM 4YuChe C UC-
Nonb30BaHMEM BOJIOKHUCTLIX MaTepuanoB. OpolieHne ckpyb6epoB Npon3BoanTCS BOAHLIMM
pacTBopamu, ANs NOANUTKN CUCTEM YNaBNMBaHUSA UCMNONb3YHTCA McxoaHas/obopoTHas BO-
Aa, a Takke 060pOoTHbIE PpacTBOpLI;

- KOMOMHaUMS CyXOro U MOKPOro ynasnvBaHust nbinv. Cyxoe ynaBnvBaHWe Nbifn, Kak
npaBuno, NPUMeHSIETCA Ha NepPBOM CTaQUN OYUCTKU, MOKPOE MNblneynasrnMBaHne NpuMeHsieT-
CSl Ha BTOPOW CTaaum NbineynasnuBaHus.

Cyxoe nbineynaenuBaHme UMeeT orpaHNYeHne B UCMONb30BaHUM B CriyYae, ecnun Bna-
roHachbllLEeHe OTXOAsLero rasa 6rM3ko K ToYKe pocbkl. B Takom cnyyae gns ynaeBnvBaHus
MbIY NPUMEHSETCHA MOKpPbIA cnocob.

HAT 30. OuncTtka ot nbinu NH4sNO3 n ammuaka B nponusBoacTBE aMMUaYHOMN
cenunTpbl

HOT sBnseTca ouncTtka ra3oB B NPOMbIBHOM CKpy66epe, BKMOYaroLeM CEKUMo npo-
MbIBKM OT aMMMaYHON CENUTPbI 1 aMMMUaKa MU CEKLMIO TOHKOM OYUCTKM nocre Hee punbtpa-
UMen 4yepes HeTKaHbI MaTepuarn M3 ynbTPaTOHKUX CUHTETUYECKMX BOMOKOH MMM UCMOSb30-
BaHMe aHanorMyHbIX METOAOB.
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HAOT 31. OuncTKa oTXxoAadLWmMX ra3oB OT aMMUaKka

[na o4ncTkn oTXO4AWMX ra3oB OT aMMuaka B npousBoacTee yaobpenun HOT asns-
eTcs abcopOLMOHHbIN MeToa. B 3aBMCcMMOCTM OT pacxoda OTXOAdAWMX ra3oB M UX cocTaBsa
abcopbuUMOHHast O4MCTKa MOXET NPOBOAUTBLCA B OLHY MM HECKOSbKO CTaaun C UCMOonb30Ba-
Huem ckpybbepos (Hanpumep, ckpybbep BeHTypu ¢ 6pbisroynosutenem) n abcopbepon pas-
NUYHBIX KOHCTPYKUUK, Kak NpaBumno, opolaemMbiX BOOHbIMU pacTBopamMu. [na nognutku cu-
ctem abcopbumm ucnonb3yeTcs ncxogHasi unm obopotHasa Boga. [na nosbilweHna addek-
TMBHOCTU yNaBnNuBaHUs aMmmMuaka MOXeT NPUMEHATBCH KUCNOTHAA NpoOMbIBKa ra3oB (MOAKUC-
NeHne opoLlakLLMX pacTBOPOB) C UCMNOSIb30BaHNEM a30THON, (OCOPHON, CEPHOM KUCTIOT.

HOT 32. OuncTka oTXo4AWMX ra3oB OT ra3oobpa3Hbix coeguHeHnn propa

HOT ouncTkn oTxoaswmx rasoB OT ra3oobpasHbix coeguMHeHun topa B Mpoun3Boa-
cTBe yAOOpEHUI N IKCTPaAKLMOHHON hOCHOPHOM KUCNOTbI ABNsieTCst abCopObUNOHHbBIM MeToa,.
B 3aBMcuMOCTM OT pacxoda OTXo4ALMX ra3oB M X cocTaBa abcopObLUMOHHAA OYMCTKa MOXeT
NpPoOBOAMTLCS B OOHY WIIM HECKOMbKO CTaguh C UCNoNb3oBaHMEM ckpybbepoB (Hanpumep,
ckpyb6ep BeHTypu ¢ Bpbidroynosutenem) n abcopbepoB pasnmyHbIX KOHCTPYKUUK, Kak npa-
BWIO, OpoLlaeMbiX BOAHbIMW pacTBopamu. [Ansa nognuTtkn cuctem abcopbuum ncnonblyetcs
ncxogHas/obopoTHasa Boga unm obopoTHbIE PACcCOoSbl.

HAOT 33. Ounctka oTxoAsLWMX ra3oB OT TyMaHa U GpbI3r CePHOWN KUCNOTbI

HAOT senseTca ynaBnuBaHue TymaHa u GpbI3r CEpHOM KUCMNOThl B hunbTpax ¢ UCMNOSb-
30BaHMeM UnbTPYOLWNX MaTepranos. PunbTpbl MPUMEHSIOTCA NPU COAEPXaHUSAX TyMaHa 1
OpbI3r CEPHOM KUCNOThbI MeHee 5 r/HMS,

B kauyecTtBe (punbTpyloliero matepuana B punbTpax NpPUMEHSOTCA CETKU, TKaHble U
HeTKaHble PUNbTPYOLWME MaTbl, N3rOTOBMEHHbIE U3 KUCNOTOCTOMKUX MaTepuanos. YnaBnu-
BaHWe 4acTuL, adpo30sisi CEPHOM KMUCNOTbl OCYLLIECTBIISAETCA 3@ CYET CTOSNIKHOBEHUS YacTuLbl
TymMaHa C NOBEpPXHOCTbIO UMbTPYIOLWEro Mmatepmana, KoTopbi XxapakrepuayeTtca 60nbLwmnm
BHyTpeHHMM obbemoM. CTeneHb O4YUCTKM rasa npubnmkaetcs k 100 % gna asposonen ¢
pa3mepamu yactuy 3 MkMm 1 6onee, 99,5 % — ansa YacTuy aspo3onen pasmepom 1-3 MKM.

[ns ynaenuBaHus YacTul, pa3mepoM MeHee 3 MKM 3(P(PeKTUBHbIM ABNAETCS npume-
HeHne unbTpoB BpuHka ¢ Tak HasbiBaeMbiM ANPPY3NOHHBIM (BPOYHOBCKMM) TMNOM ynas-
NMBaHNA TOHKOAUCMEPCHbIX YacTuL, TYMaHa CEpPHOWN KUCMOThI.

OunbTpyrowmMn matepman dunbtpa bpuHKa COCTOMT M3 MaTa, M3rOTOBSIEHHOIO U3
CTOMKOro B cpefe Kpernkon CEepHOW KUCIOTbl HETKAHOrO CTEKITOBOJSIOKHMCTOro marepuana.
TonwmHa BOJSIOKOH CTeKna B 3TOM HeTKaHOM duibTpyloweM martepuane coctaBnsaeT
6-7 MKM, 4YTO obecneymBaeT pa3BepHyTYO NOBEPXHOCTb KOHTaKTa (punbTpyloLLero matepuma-
na ¢ ouyunwaembim rasom. NpuHuun aenctens punbTpoB BPOYHOBCKOrO TuMa 3akrto4vaeTcs
B 3axBaTblBaHNUN MOBEPXHOCTbIO CTEKINOBOSIOKOH TOHKOAWUCMEPCHbIX YacTul TymaHa B pe-
3ynbTaTe nx OpOYHOBCKOro ABWXeHUs:. APPEKTUBHOCTbL Cenapaumm Menkmux 4actuy B ounb-
Tpax bpuHka gocturaet 99,5 %.
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HOT 34. A6copbunoOHHaA OYUCTKA ra3oBOro Bbibpoca oT MeTaHona
Nnpv repMeTUYHOM HariMBe B XeNe3HOA4OPOXHble LUCTEePHbI

YcTaHOBKa OYUCTKM rasa — KOMMIIEKC COOpYXeHun, obopyaoBaHua u annapatypbl,
npegHasHa4YeHHbIn ONA oTAeneHns OT MOCTynawoLwero U3 rnpoMbILLIIEHHONO UCTOYHMKA rasa
nnun npespalleHns B 6e3BpegHOe COCTOSHME BELLECTB, 3arpsA3HAOLLIMX aTMOCKEPHbI BO3AYyX.

MprHUMN paboTbl rA3004MCTHOM YCTAHOBKM OCHOBAaH Ha MNOrfoLLEeHM NapoB MeTaHorna
KOHOEHCATOM B NPOMbIBHOW KOMOHHE (No3uums 7) (CM. pUCyHOK 5.2) Npu repMeTUYHOM Harnu-
BE B XENe3HOOOPOXHble LUUCTEPHbl MeTaHOoMa TeXHUMYECKOro C nocreayrlwmm copocom
WHEPTOB B aTMOCEPHbLIN BO3yX Yepes CBeYy.

MpowunssoanTensHocTb No MBC — o 200 H-M%/4; BepTUKanbHbIA LMMUHAPUYECKUIA an-
napaT C TpemMsi cuT4YaTbIMU Taperkamu, OpoLUalLWnn pacTBOp — MeTaHOfbHasa Boda C Co-
AepxaHnem metaHona He 6onee 10 % Bo3BpallaeTca Ha nepepaboTky.

MhMeTamon TeXHITYECHIH 0T HACOCOB

mo3. 3/1-3
1 Bemog raza e amm.
HCTOMHUE ERIOpOCA
» 0204
CmiB0-HATHEHAA l
acTaxama ]I 1
TPAHCTIONTA
O6paraas
IpomeiEHag uﬁilp}r OTHAT
KOJIOHA mo3. 7
BOIA
L &
ITape! MeTaHOIA OT
IHCTEPH NpH HAMHES

Temmoobmenmxy mos. 8

MeTaHomEHAT +
EOTAE
IOPEHAHHVID
EMEOCTE I03. §
- (ObopotHaz
Konpencar
HA EOOa

PucyHok 5.1 — Cxema abcopbLMOHHOM OYMCTKM ra3oBoro Bbibpoca oT MeTaHomna npu
repMeTMYHOM Hanmee B XXENe3HOAOPOXHbIE LIUCTEPHDI

5.7.2 BbicokoTemnepaTypHasa o6paboTka oTXxoAaswmxX ra3oB
HOT 35. BeicokoTemnepaTypHoOe OKUCIIeHUe aMMuaka

[nsa obesBpexmBaHna nepnoanveckmx BblbpocoB ammmnaka B atmocgepy (npu nyckax
NN OCTaHOBKax NPOWM3BOACTBA, MPOAYBKAX TEXHOMNOrMYeckoro obopyaoBaHus, aBapUNHbBIX
Bbl6pocax) oCyLeCcTBNAETCs ero cxuraHne B oakenbHOM ycTtaHoBke. Mpn aToM npoucxoant
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obe3BpexuBaHne 1 Opyrnx B3pbIBOOMACHLIX M TOKCU4YHbIX ra3oB (Hz, CO). B kayectse TOM-
nvuBa ans paboTbl hakenbHOM YCTaHOBKN UCMOSb3yeTCs NPUPOLHbIN ras.

HAOT 36. lomoreHHOe BOCCTAaHOBIIEHME OKCUAOB a3oTa

[fOMOreHHOe BOCCTaHOBIIEHNE OKCMOOB a30Ta 40 a3oTa Fa3006pa3HbIM aMMMaKOM UC-
nonb3yeTcd B Npon3BoACTBE aMMMaKa.

Meyb nepBuYHOro
pudopMuHra.
BcnomoraTtenbHblit
KoTen

UcTouHuK BbigeneHnsa MBC

AbIMOBbI€ rasbl Ha
OUMCTRY

fomoreHHasn
MNa Ammunak
_1fap ;] O4YUCTKa & MMnaK

l

B atmocdepy

PI/ICyHOK 52— |_|pI/IHU,I/II'II/IaJ'IbHa$-| CXema roMoreHHOM OYUCTKN OT OKCKOOB a3oTa

Mpouecc roMoreHHOro BOCCTaHOBIIEHNSI OKCUAOB a3oTa MpoTekaeT npu TemnepaType
930 °C — 980 °C no cnegyooLmnM peakuuam:

4ANO + 4NH3 + O2 «> 4N2 + 6H20,
2NO2 + 4NH3 + O2 « 3N2 + 6H20.

HOT 37. Katanutnyeckoe BOCCTAaHOBJIEHNE OKCMAOB a3oTa Nnpu Npon3BoACcTBe
A30THOM KUCNOTbI

OuncTtka oTxogsawmx rasos nocrie abcopbumm otr NOx nyTeM MxX BOCCTAHOBIEHUS Ha
KaTanusatopax NpUMEHSeTCs B MNPOU3BOLCTBE a30THOW KUCNOTbl. BO3MOXHble BapuaHThbl
OYUCTKM:

- BocctaHoBneHne NOx NpMpoaHbIM ra3oM Ha nannagMpoBaHHOM KaTanusaTtope npu
Temnepartype okoso 760 °C;

- BocctaHoBneHne NOx aMMuakoM Ha anioMomeabLMHKOBOM (antomMoBaHagMeBoO-
MapraHueBoM, antoMoBaHaaneBoM n apyrux) katanusatope npu 300 C;

- BOCCTaHOBJEHME OKCUOOB a30Ta Ha BaHaaWEBOM KaTanusaTtope aMmMmakom [0 ane-
MEHTapHOro asoTta u Bodbl. BoccTaHoBNeHMe HenpopearMpoBaBLLEro aMmmMmaka Ha Xerneso-
XpPOMOBOM KaTanusaTtope 40 a3oTa 1 BoAbl.

Pasgen 6. SkoHOMUYecKkMe acneKkTbl peanusaunm Haunyywmx
AOCTYMHbIX TEXHOJIOrUM

OKOHOMMYeckas uenecoobpasHOCTb Kak TakoBas SBMASETCS HEeOTbeMIIeMON COCTaB-
HoM YacTbto koHuenuun HAOT. YrnyGneHHylo OLeHKy 3KOHOMWYECKOW LernecoobpasHoCTy
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cnefyeT NPOBOAMTL B TEX Criyvasix, KOrfa CyLLEeCTBYHOT SBHble pa3Hornacust OTHOCUTENbHO
TOro, kakme nmeHHo HOT moryT ObiTb BHEAPEHbI B OTPACiN NPOMbILLIEHHOCTU 3KOHOMMUYE-
ckn achbdbekTMBHLIM 0bpasom. NMpn 3TOM AeTanbHbI aHann3 Heo6xoaAMMO NPOBOAUTL TOSNBKO
B TOM Criy4yae, ecnu CyLLleCTBYIOT pearibHble OCHOBaHUS noraratb, YTO TexHonorus (unm
KOMOUHaUMsA TEXHOSOMMIN) SABNAETCS Ype3MepHO JoporocTosien, Ytobbl cuntatecs HOT.

MeTogonornsa 9KOHOMUYECKOW OLIEHKU 3(PAEKTUBHOCTM TEXHOMOMUU, NPUHATON B Ka-
yectee HAT, 6asnpyetca Ha conocTaBneHumn 3aTpaT, CBA3aHHbIX C BHEAPEHNEM KOHKPETHOM
HOT, n orpaHnyeHnn ee UCNonb30BaHUSA, C OQHOW CTOPOHbLI, U BbIro4 OT BHEAPEHUA, C ApY-
rov CTOPOHbI.

3atpatbl Ha BHeapeHve HAT BknoyaloT B ceba kanutanbHble M dKCMnyaTaumoHHbIE
3arTparbl:

KanutaneHble 3aTpaThbl:

- 3aTpaTbl Ha pa3paboTKy nNpoekTa, NNnaHnpoBaHue paboT, UHKEHEPHbIE U3bICKAHNS;

- 3aTpaTbl HA NOArOTOBKY MoOLaaKK, BKNYas dyHaamMeHT (onopbl);

- 3aTpaTbl Ha 3aKynKy MpUpPOLOOXPaHHOro obopyaoBaHusi, obopyaoBaHUs ONSA KOH-
TPONSA YPOBHS 3arps3HAOLLMX BELLECTB, BCoMoraTesibHoro obopynoBaHus;

- 3aTpaTbl Ha NepeBo3Ky 060pyaOBaHMS;

- 3aTpaTbl HA MOHTa)xx 06opyaAOBaHUS;

- 3aTpaTbl HA UHXEHEPHbIE KOMMYHUKaLWK;

- 3aTpaTbl Ha UcnbiTaHe 06opyaoBaHMS, 3anyCcK B SKCMyaTauumio.

JKcnnyaTauMoHHbIe 3aTpaTbl:

- 3aTpaTbl HA QHEPrOHOCUTENN (ANEKTPOIHEPTUS, NPUPOAHbIN ras),

- NpnobpeTeHne pacxogHbIX MaTepuarnos;

- 3aTpaTbl HA PEMOHT 060pPYyAOBaHUA U TEXHNYECKOE 0BCNyXnBaHME;

- 3aTpaTbl Ha BCoMoraTesibHble cpeacTBa (XMMUYecKkue BelecTsa U T. N.);

- ycnyri B obnacTtu oxpaHbl OKpyxatoLen cpeabl (Hanpumep, obpalleHne ¢ oTxogamu);

- 3aTpaTbl Ha onnarty Tpyaa;

- 3aTpaTbl Ha 0by4YeHne nepcoHana;

- CTpaxoBble NpemMuu;

- JIMLUEH3NOHHbIE NMnaTexw;

- pe3epB Ha HenpeaBUAEHHbIE CrydYan U aBapuriHbie paboTbl;

- Apyrne obwue HaknagHble pacxogbl (HanpuUMep, agMUHUCTPATUBHbIE).

Boirogamu ot BHeapeHna HOT apnsoTca 4ONONHUTESNbHbIE 40OX0Abl, NpeaoTBpaLLEH-
Hble W3OEPXKW, HanoroBble nNbroTbl W rocydapCTBEHHast duMHaHcoBas NoOLAEPIKKaA.
K pononHutensHbiM goxogamMm MoryT ObiTb OTHECEHbI: peanu3auus noboYHON NpoAyKUMnU U
oKasaHue ycnyr, 3KOHOMMUSI Ha UCMNOSIb30BaHUM B MPOU3BOACTBEHHbIX MpoLeccax MonyTHbIX
pecypcoB Tenso- N 3NeKTPO3HepPrum n 1. 4.

lMpepoTBpalleHHble U3OepXKNU MOryT BKIOYaTb COKpalleHwe noTepb Mnpu TpaHCnop-
TUPOBKE MbIASALWMX MaTepuanos (Cbipbsi, NPOAYKLMM), CHUXKEHME 3aTpaT 3a CYET COKpaLLeHNs
NPOCTOEB M ONTUMU3ALMN NCMOMBb30BaHWS NOABMXXHOIO cocTaBa U T. 4.

Boiroabl ot BHeapeHuna HOT BknovatloT Takxke:

- YMEHbLLUEHME CYMM MPUPOSOOXPAHHbIX NiaTexen:

- CHMXXeHne obbema ammuccunm;

- NoNyYeHne JONOSTHUTENbHbBIX A0XO0A0B OT NOBbLIWEHNA KavYecTBa Npoaykuuu (3a cyer
NOBbILLUEHNSI KOHKYPEHTOCNOCOBHOCTM NPOAYKLUMM U pacLUMPEHUS PbIHKOB CObITA).
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Mpn oueHKe 9KOHOMWYECKOWN LIeNIecoobpasHOCTN BHEAPEHUSA TEXHOMNOMMU B KavyecTBe
HOT HeobGxoanmo yunTbiBaTb pag Crieayowmx akTopos:

- 0COBEHHOCTN TEXHONOMMYECKOro npoLecca 1 ncnosnb3yemMoro ob6opynoBaHna (TEXHU-
YyecKkne BO3MOXHOCTU MogepHu3auun obopyaoBaHUSA, TEXHUKO-IKOHOMUYECKME MOKa3aTenu
npoekTa MoaepHu3aLumm);

- MmacwTtab Npon3BoACTBA;

- KOHBIOHKTYPY PblHKA, B TOM 4YMCrie 3f1aCTUYHOCTb CNpoca LiEHbl HA KOHEYHYH Mpo-
AYKUMIO, LLIEHOBYIO ANHaMMKa, 06bemM cnpoca;

- HanMyne TPaHCNOPTHOM UHAPACTPYKTYPbI, IOTUCTUKY, OOCTYNHOCTb MHAPPACTPYKTYP-
HbIX M TEXHOJTOTMYECKNX OO BHEKTOB;

- NpsiMble ONepauMOHHbIEe 3aTpaThl, 3aBUCALLME OT YPOBHSA PECYPCOEMKOCTU TEXHONO-
mn (Hanpumep, KNMMaTu4eckue YCIoBUSA; cneuunanbHble Meponpuatis no obecneyeHunto
TexHunyeckon 6e30nacHOCTH; 3aTpaTbl Ha onnaTty TpyAa, CBA3aHHble C MacliTabom geaTenb-
HoCTK, TpeboBaHMsIMK 6e30NacHOCTU N TPYAOBOrO 3aKOHOAATENbCTBA, MECTHOMO pPbiHKA TPY-
Aa; CTOMMOCTb NoTpebnsemMbix 06eMOB 3HEpPruuK, Boabl U T. 4.);

- pnHaHcoBLIE OCOBEHHOCTM MPOEKTa, CBSA3aHHbIE C NEPUOLOM BHEAPEHUA TEXHOSIO-
MK, HeOBXOAMMOCTLIO UCMONb30BaHNA KPeaUTHbBIX (PMHAHCOBLIX PECYpCoB, ANCKOHTMPOBA-
HMEM rnokasartenem;

- CTaAWN XXM3HEHHOIO UMKNa NpeanpusaTus;

- OCTaTOYHbIN 00BEM 3anacoB NOME3HbIX UCKOMAEMbIX U BPeEMS A0 NpeKpalleHus Oo-
Obl4HbIX paborT;

- B LL&SIOM 9KOHOMWYECKYH CUTyauuto B CTpaHe U YPOBEHb MHBECTULMOHHOIO KrMmaTa
B pErMoHe NpUCyTCTBUSI.

B Poccun Ha OOCTOBEPHOCTb M penpe3eHTaTMBHOCTb AaHHbIX OyaeT BNMATb Takke
BbICOKasi CTENEHb M3MEHYMBOCTM MOKa3aTesnien BasntoTHbIX U (OUHAHCOBBLIX PbIHKOB, YPOBEHb
CTaBKM peduHaHCUpOBaHUSA, rog0BOW NPOLEHTHOW CTaBku, TeMmn MHNAUMKM 1 T. 4. B cBA3n
C 3TUM TpebyeTcs KOppPeKTUpPOBKa MOKa3aTenen u npuBedeHue MX K COMocTaBMMOMY BuAy
B paccMaTpvBaeMbli Nepuog ¢ y4eTOM TEKYLMX LeH ANs OLEHKM MPUMEHNMOCTU (GOCTYMNHO-
CTWN) TEXHOSOMMN B HACTOSILLMIA MOMEHT.

[aHHbIMKN ONS 9KOHOMUYECKON OLEHKN MOTYT ObITh:

- cOBCTBEHHO MHOpMaums OT npeanpuatTnin (byxrantepckas OTYETHOCTb, OaHHble
O CTOMMOCTU NPUPOAOOXPAHHBLIX MEPONPUATUI);

- KOprnopaTuBHasa OTYETHOCTb;

- MHCpOopMaUMSA OT NOCTaBLUMKOB TEXHONOMMIM, 060pyaOBaHUS;

- pe3ynbTaTthl aHANUTUYECKNX N MapKETUHIOBbIX NCCNeL0BaHNN;

- MaTepuanbl OTpacreBblX N HAy4YHO-NPAKTUYECKUX KOH(PEPEHLINA, CEMUHAPOB U T. 4.

Paspen 7. [lepcnekTMBHbIE TEXHONOIMN

B cootBetctBUM ¢ [OCT P 56828.13—2016 K NepCnekTUBHbIM OTHOCAT TEXHOJSIOrMMU,
KOTOpble Haxo4dATCA Ha CTaguu HayYHO-UccrnegoBaTernbCKUX, OMNbITHO-KOHCTPYKTOPCKUX pa-
6OT MNM ONbITHO-NPOMBILSIEHHOrO BHEAPEHUS, MO3BONSOWME MNOBbICUTE 3PHPEKTUBHOCTD
NPOU3BOLCTBA N COKPATUTbL SMUCCUM B OKPYXKatoLLYLO cpeay.

Hapsay ¢ npyHUMnManbHO HOBbIMU NOAXOA4amMu K MEePCnekTUBHbBIM, criedyeT OTHeCTU
NCNOSb30BaHME HOBbIX KOMOMHaUMiA CyLEeCTBYIOLWMX U NPUMEHSEMbIX TEXHONOMMYeCKnx
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noaxoaos, a Takke mnccrnegoBaHmMe HOBbIX ccpep npuMeHeHna CyLeCTBYOLWNX TEXHOJIOTN4Ye-
CKMX noagxonos

7.1 nepCI'IEKTVIBHbIe TeXHOJIOTMN OYUCTKUN CTOYHbLIX BOA

7.1.1 doTOoKaTanuTnyeckoe okmcneHue ¢ ucnonb3osaHmem Ti0O2

OTOT MeToa npeacTaBnsaeT cobon CMCTEMY OYUCTKU, peanv3OBaHHY Ha NpuHUMNiax
dpoTOoKaTanm3a, KoTopasi NO3BOJSISET OKUCNATb P OPraHUYeCcKUX CoOedMHEHUN, a Takke aes-
MHULMPOBATL CTOYHbIE BOAbI [17]. BapuaHT gaHHOro Metoga MOXeT Takke UCNoNb30BaThb-
CSl ANt OYUCTKM OTXO4ALWMX ra3oB (CM. pasgen 7.2.1.).

doTokaTtanuaaTop MOXeT NPUMEHATb NGO B CyCneHOMPOBaHHOM BuAae, KOTOPbIN
HeobXxoaMMO BOCCTaHaBnMBaTh AS151 NOBTOPHOIO MCMNOMb30BaHUs, IMOO MMMOBUNN30OBaHHbLIN
dhoTOKaTanNM3aTop, HAHECEHHbIM Ha MHEPTHbIN cybcTpaTt. NMocneaHnn nogxon, Kak npasuno,
CHMXaeT aPPEKTUBHOCTb OYMCTKU, NO CPABHEHWMIO C NpeablayLmM, HO UCKYaeT Heobxo-
OUMOCTb B YCTaAHOBKe [N BOCCTAHOBMNEHUS poToKatanuaaTopa, YTO OTpaXaeTcs Ha UHBe-
CTULMOHHbIX U 3KCMyaTauMOHHbIX 3aTpaTax.

Mpn ncnonb3oBaHUKM cycneHANPOBAHHOIO KaTanm3aTopa CTOYHYIO BOAY, COAepXaLLlyro
3arpsisHUTENb, W KaTanu3aTop NponycKaloT B BUAE TOHKOW CYCNEH3MOHHOW NNEHKN Yepes pag
nnacTyvH 1 noasepratoT Bo3gencrtenio YP-ceeta. [locne goctmkeHnsa HeobxoamMmon cTeneHu
OYUCTKM OYULLIEHHYHO CTOYHYIO BOAY HANpaBnsoT B CUCTEMY U3BMEYEHNs KaTanmsatopa. do-
TOKaTanusaTop HanpasnseTca Ans AanbHENLWero Ncnonb3oBaHns B 3TOM MpoLiecce.

doToKaTanUTUYECKMA NPOLLECC MOXET NPUMEHSATBCSA ANA MNPOMbILISIEHHbLIX CTOYHbIX
BOALENbIO:

- O6LLeN 04YNCTKM OT OPraHNYECKNX 3arpsas3HUTENEN;

- CENIeKTMBHOM OYUCTKM OT TaKMX 3arpsA3HSOLLNX BELWEeCTB, Kak dapmnpenapaTbl Unv
nectuumapl,

- CHWXEHUS TOKCUYHOCTMU;

- ynydweHunsa buopasnaraeMmocTy;

- cHmxkeHus BIK / XMK;

- ynydlWeHna uBeTa u yCcTpaHeHue 3anaxa.

Mpn ncnonb3oBaHUKN 3TOr0 METOAA XMMUKaTbl HE NOTpebnsalTCS.

[nsa Taknx BeweCTB, Kak KpacuTenu n hapmauesTnyeckme npenapartbl, HabnogarTcs
BbICOKME CTEMNEHN O4UCTKM (> 99%).

MpenmyLlecTBa n HegocTaTKn NpmBeaeHbl B Tabnuue 7.1.

Tabnuua 7.1 — lNpenmyliecTBa U HeOOCTaTKW, CBSI3aHHblE C MPUMMEHEHMEM AMoKcuaa TuTaHa ans
dhoTOoKaTANUTUYECKOrO OKUCIIEHUS CTOYHBIX BOA, CoAep Kallux 3arpsasHsaoLLNe BeLecTBa
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CycneHsus TiO2

NmmoobunusoBaHHbIN TiO»

lMpenmyliectBa |- OTHOCUTENBHO AOCTYMHA; - HE HY)XHO 3aMeHsTb KaTanusa-
- OTHOCUTENBLHO Hegoporas; TOp nocne oTokaTanunsaa,
- obnagaeT BbICOKON (DOTOAKTUBHO- |- NNErko3aMeHAEeMbIN;
CTblO; - OTCYTCTBYET KOarynsauus;
- BbICOKagq nnowiagb NOBEPXHOCTU MO |- NpoNpueTapHbIN MeToa Angd
CPaBHEHNIO C UMMOBUITM30BaHHBLIM noJsly4eHusi BbICOKOW nnoLwiaam
TiO2 (50 m?/r); noBepxHOCTWN NOKpbITUS TiO2
- OTCYTCTBYIOT adppeKkTbl Macconepe-
Hoca

HepoctaTtku - He0BXOOUMO yaanuTb CYCneH3uto - Manas goCTynHOCTb;

nocne goTtokartanunaa;
- MOXEeT KoarynmpoBaTbCs U TEPATb
aKTMBHOCTb

- MeHbLUas nnowagb NoBepPXHO-
CTW, YEM Y CYCNEH3UN;

- Npo6reMbl CrnexnBaeMocTu u
Ha[EeXHOCTH

7.1.2 KoMOMHMpOBaHHOE 3INEKTPOXMMNYECKOE OKUCIIeHue

KoMBUHMpPOBaHHLIE MPOLECCHI 3MEKTPOXUMUYECKOTO OKMUCIIEHUSI COYETAT SNEKTPO-
XUMNYECKOE, (POTOXMMNYECKOE U KaTalMTUYECKOE OKUCIEHME ANs OOCTMXKEHUS onTuMarnb-
HbIX pe3ynbTaTOB B OKUCMEHMM TOKCUYHbIX U BUOHepasnaraembiX OpraHMYecKux BeLLecTB
(c™m. pucyHok 7.1).

McnonbayoT cnegyowme KombmnHauuu:

- aHOHOE OKMCIIEHME U KaToaHas reHepaums nepekmcun sogopoaa (H202);

- KaTogHasa reHepauma nepekncu sogopoaa n Y®-obnyyeHue;

- KaTanuTUYecKoe 3NeKTPOXMMNYECKOE OKUCIIeHNe (reHepaumsa in situ nepekncn Boao-
poda n cneumuyeckmx KatanmsaTopos);

- ANeKTpoxumMmn4eckasa reHepauuns okucnutenen (Hanpumep, H202, Os), yneTpaduone-
TOBO€E 06syYeHne 1 pasnuyHble KaTannsaTopbl.
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0

1 — Y®-peakTtop; 2 — Y®-namna; 3 — HanopHbIA COCYA; 4 — 3NEeKTPOXMMUYECKNIA
peakTop; 5 — aHof; 6 — mMembpaHa; 7 — kaTof; 8 — UCTOYHUK MOCTOSIHHOIO TOKa;
9 — Hacocel

PucyHok 7.1 — lMNpumep koOMOBUHUMPOBAHHOIO npoLecca
ANEKTPOXUMUYECKOTO OKUCIEHNS

LleJ'IbI-O OTUX KOM6VIHI/IpOBaHHbIX NnpoLeCcCcOB ANMIEKTPOXUMNYECKOIO OKUCIEHUA ABNAET-
CA reHepauuna rMapoKCUIlibHbIX pagukanoB, UCNOJIb3yEeMbIX AONA OKUCNEeHUA OopraHnYecKux
BeLWEeCTB, NPUCYTCTBYHOLLNX B CTOYHbIX BOAAX, coaepXallux 3arpAa3Hdiolime seljecrea.

OTa mMeToguka nossondeT npespawaTtb TOKCUYHblE OpraHn4yeckune 3arpAa3HuUTenn u
6|/|0Hepa3r|araeMb|e BellecTBa B bonee lerkopasnaraemble opraHm4yeckmne coeamHeHna nnm
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NpoBOAMTL OOLLYI0 MUHEpanu3auuio opraHMyeckmx 3arpasHmutenen (npespawaTb UX B Boay,
CONnu 1 anokcua yrnepoaa).

JOKOMnormyeckne xapakTepucTukn 3Ton TexHonornm onpeaenstoTcs He Tonbko XIMK unn
CTEMNEeHbD OYUCTKU OT 3arpsasHUTENen, HO Takke OmopasnaraemMoCcTbio MPUCYTCTBYHOLLNX
B CTOMHOW BoZe 3arpsas3HuUTenen.

Mpupona matepmana anekTpoaa CUMbHO BAUSIET Kak Ha CENEKTUBHOCTb, Tak U Ha ag-
dekTuBHOCTbL npouecca [20].

BaxeH TwaTenbHbIi MOHUTOPUHE cregyowmx paboymx napameTpos:

- pH;

- Temneparypsbl;

- obLiero coagepxaHusa yrnepoaa;

- KOHLEHTPaLNN OpraHNYeCKNX COeANHEHUN B OUULLEHHBIX CTOYHbIX BOAAX;

- 9HepronoTpebneHns.

Mpeunmyllectsa 1 HeagoCcTaTkM NpyBeaAeHbl B Tabnuue 7.2.

Tabnunua 7.2 — lNpeumyLliecTsa N HegoOCTaTKK, CBA3aHHbIE C KOMOMHMPOBAHHbBIM
ANEKTPOXMMNYECKMM OKUCTIEHNEM

MpeumyLiecTsa HepoctaTkn

- 6e3onacHasg akcnnyataums; - HA3Kas CKOPOCTb peakuun B CryyYae WHMm-
- MO CpPaBHEHUIO C TakMMKM MeTodamu, Kak|OupoBaHWS 3MEeKTPOOOB MNPOAYKTaMKU peak-
XUMUYECKOe OKUCNEHNE, HET HEOBXOOUMOCTH | LMK

B TPAHCNOPTUPOBAHUN U XPAHEHUN OMNACHbIX
peareHTOB (Hanpumep, xsiopa);

- OTHOCUTENBHO HU3KUN pacxog 3JHepruu
(Hn3KMe TemnepaTypa n gaBreHune);

- MOXET NPUMEHATbCA ana 0bpaboTkm CTou-
HbIX BOA4 C obWuMM coaepXaHuem yrnepoga
(TOC) <5000 ppm

HononHutensHaa nHgpopmaumna — no [18]-[20].
7.1.3 CBepxXKpUTUYECKOE OKUCIIeHue BOAOW

CBepPXKPUTMYECKOE OKUCIEHME BOAOW SIBMASETCHA cneuuanbHbiM NpUMeEHEHneM Bapu-
aHTa BbICOKOrO AaBfEeHUs OKUCIIEHUSI BNaXXHOro BO3Ayxa. Peakumsa oKMCneHus npomcxoauT
npu Temnepartypax Bbiwe 374 °C n gasneHun Bobiwe 22,1 Mla.

Copepxalwumecs B CTOMHOW BOAE OpraHM4ecKkue BellecTBa OKUCIIAKTCA OO0 AMOoKcuaa
yrnepoga, Bogbl 1 a3oTa.

lMpouecc NpUMEHUM K CTOYHbIM BOAAM B XMMUYECKOW, HedTeXMMYeckon u apma-
LEeBTUYECKOM NPOMbILLSIEHHOCTN, COAEPXaLLMM 3arpsasHsaoLLMe BellecTBa C HU3Kon buopas-
naraemMoCTbi0 /U BbICOKOW TOKCUYHOCTbIO.

7.1.4 MembpaHHas gucTunnaums

Memb6paHHasa guctTunnauua npeactaBnseT cobon TepMuyecku ynpaBnsiemMbli npo-
Lecc, B KOTOPOM TOSIbKO MOSEKY bl Napa TPaHCNOPTUPYIOTCS Yepes NopuUcTbie rmapodobHble
MembpaHbl. 3arpsisHeHHasi Boga, noanexawass obpaboTke MemMbpaHHOW OUCTUNNSUNEN,
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AOSDKHA HaxoOuTbCs B HENnocpeacTBEHHOM KOHTaKTe C OAHOW CTOPOHOM MeMOpaHbl U
He NpoHMKaTb B Cyxue nopbl MembpaH. 'mapodobHaa npupoga membpaHbl NpenaTcTByeT
nonagaHuio XWOKUX pPacTBOPOB B MOPbl U3-3a CUIT  MOBEPXHOCTHOTO  HATSXKEHUS.
B pesynbTaTte rpaHuua pasgena ¢gas xuakoctu/napa obpasyetcsa Ha Bxoge B Nopbl Membpa-
Hbl. OCHOBHble TpeboBaHWA Ana npouecca MemMOpaHHON AUCTUNNAUMKU Criegylolme: Mem-
OpaHy Henb3s cMaunBaTb M B €e Nnopax AOSMKHbI NPUCYTCTBOBATb TOMbKO Napbl U HEKOHAEH-
cupyeMmble rasbl. Paamep nop memobpaH, Ncnosnb3yembiX B MEMOPAHHON AUCTUNNALUKN, NEXUT
mexgy 10 HM n 1 MKMm. [OBWXKyLen cunon MemopaHHOW OUCTUNNSAUUN SBNSIETCSA pasHOCTb
AaBneHus TpaHcMeMbpaHHOro napa, Kotopas MOXeT NOAAEPXKMBATLCS C OAHOWN U3 YeTbIpex
crnegyroLwmnx BO3MOXHOCTEN, MPMMEHSIEMbIX HA CTOPOHE nepmeaTa, Kak nokasaHo Ha PUCYH-
Ke 7.2.

MpenmyLlecTBo npouecca MemMbpaHHOW AUCTUNNALMM NO CPaABHEHUIO C TPaAWULMOH-
HbIMM MpoLeccamMu pasgeneHnst 3aKno4yaeTca B TOM, YTO OH OCHOBaH Ha bonee HU3KoKW pa-
Bboyen Temnepartype n rmgpocraTmyeckom gasneHnun. MoryT 6bITb UCNONBb30BaHbI PacTBOPLI,
nMetome TemnepaTypbl, 3Ha4YUTENBHO MEHbLUME, YEM UX TemnepaTtypa KuneHus, nog nas-
nexHnem, 65mM3kuM K atmocepHomy.

EXO0O BBIXOJ BXO] BBIXO] BX01 BX01
BOObI  NEPMeaTa  gogbl oxIakIaromed goanl ghixon  BOABI
1 : |_' ] | F.;{HJKOCTH 1 . e ] .
| BO3IYIIHBIH HOro rasa AKYYM
MemOpaHa : 3a3op
| — - i KOHIeHcaTOp | | KOHJeHCa-
T T KOHIEHCA- : TOP
: IHOHHAS {_ | mepmeart i | mepmear
{ [T | mnacTuna N e =
i ; i MeMOpaHa ;
| E BX0]1 E i
‘J 1 ‘J foxnamnaromeir | fBxommponxy- ]
BBIXOA pyoq BLIXO] JKHIAKOCTH BBIXOJ BOYHOTO BBIXO
BOABI  pepmeara BOABI apyaT BOJBI rasa BOJBI
DCMD AGMD SGMD VMD

PucyHok 7.2 — PasnunyHble Tunbl KOHpUrypaummn memopaHHon AucTunnauum

B oTnuune ot memOGpaHHbIX NPOLLECCOB HA OCHOBE OaBfeHus, MembpaHHas OUCTWM-
NAUMS B NPUHLMNE HE HY)XXOAeTCsa B TaKMX peareHTax, Takmx Kak KUCNOTbl NN aHTUCKaNaHThbl,
NoOTOMY 4YTO MeMbBpaHbl HAMHOIMO MEHee YyBCTBUTESbHbI K KOHLEHTPALMOHHOM nonspusaumnm
unu 3arpsisHeHnio membpadbl. Takum obpasom, membpaHHas aucTunnsums He Tpebyer,
4TOObI CTOYHaAA BOAa NoaBepranachb onpeaeneHHon npeasaputensHomn obpaboTke.

BblaeneHune/KoHUeHTpaums HeneTyumx coeauHeHnn (Hanpumep, WOHOB, KUCIOT, KOI-
novaoB, MakpoMOreKysn) U3 BOAHbIX NMOTOKOB U yaaneHue cnefosbix konnyects JIOC, Takux
Kak B6eH30n, XxnopodopM N TPUXIOPITUIIEH U3 BOAbI, ABASAIOTCA AOCTUTHYTLIMU 3KONOrnye-
CKMMM MpeumMyLiecTBaMmn MemMbpaHHOM ANCTUNNALMN.

HononHutensHaa nHgpopmaumna — no [22], [23].
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7.1.5 MoancduumpoBaHue MMKPOOPraHU3MOB AJ151 OMUCTKU 3arpsA3HeHHbIX BOA,
coaepxawmx 3B

OTOT MeTo[ 3aKn4vaeTcs B UCMONb30BaHUN MOANMPULMPOBAHHBLIX MUKPOOPraHU3MOB
(Hanpumep, POTOCUHTE3NPYIOLNX BAKTEPUI NN JYKAPUOT, TaKNX Kak OPOXKN, rpubsl 1 ¢o-
TOCUHTETMYECKME MUKPOBOOOPOCIN) AN 06paboTkM CTOUHbIX BOA, coaepxaiumx 3B.

OTOT MeTo OYUCTKN COCTOUT U3 TpeX 3Taros:

- BbIOOP €CTEeCTBEHHbIX MUKPOOPraHN3MOB;

- (bopmmnpoBaHme MUKPOOHbIX BapuaHTOB C YIyYLUEHHbIMU XapakTepucTtukamu ang
OYMCTKM OT LieNeBbIX 3arpsa3HUTeNnen B CTOYHbIX BOAAX;

- BBEleHNe yny4yLleHHbIX MUKPOOPraHM3MOB B NPOLIECC OYUCTKN BOAbI.

OTOT MeTon fABMSeTCA anbTepHaTUBOM APYrMM MeToAaM, TakuM KakK XMMUYecKoe
OKUCMNEHUE UMM CXUraHne Orfsi OYMCTKU CTOYHBbIX BOA, C XapakTepHbiM nokasatenem XIK.
CHwmxeHne ypoBHs XIK B CTOYHbIX BoAax SIBMSETCA NPeMMyLLeCTBOM JaHHOW TEeXHOMOru.
O dekTnBHOCTL 04mcTkM No XIK, cBA3aHHaA C €CTECTBEHHO Yy4YLEHHbIMU MUKPOOPraHn3-
Mamu, npueBeaeHa B Tabnuvue 7.3.

Tabnunua 7.3 — ODPEKTUBHOCTL OUNCTKN OT 3arpsi3BHEHMI C UCNOSTb30BaHMEM €CTECTBEHHO
YNYYLWEHHbIX MUKPOOPraHn3amMoB no nokasartensm TOC/XIK

OdDEKTUBHOCTL OUYNCTKN
(% obwero cogepxaHus KommeHTapun
yrnepoga TOC nnu % XI1K)

XapakTepucTuku
OYULLEHHON CTOYHOW BOAbI

100 r/n TOC, cogepaHne nonumeponB
aKpUIoBOM KUCIOTbI, MOSIMMEPOB Me- 70-97 TOC lMunoTHasa yctaHoBka
TaKpMNOBOW KNCNOTbl U TMAPOXMHOHA
CT04HbIE BOAbI, 3arpA3HEHHbIE JMMe- 98 XMK JTabopaTtopHbin
TMnopmMmammaom 9KCNEPUMEHT
Bpems obpabotkn —
2 OHA ONg CTOYHOMN

CTou4HbIE BOAbI, 3arpA3HeHHbleE MEeT-

60 XIK BOAbI, coaepKallen

(PopMHHOM MeTdopMuH 95 %
XK

CTouHble BOAbI, 3arpsA3HEHHbIE 98 TOC o
METUNUMaAHNAOM
CTO4YHbIE BOAbI, 3arpsi3HEHHbIE CYIib- Bpemsa xpaHeHus —
daHNIOBOW KMCNOTOW N XNopuanoHamMm 90 TOC 11 gH n coaepxaHne
dapmaLeBTUYECKOrO NpeanpusaTus xnopunaa — 32 r/n
CTO4HbIE BOAbI, 3arpsi3HEHHbIE annda-
TUYECKMMU KUCNnoTaMmm 1 Npon3BogHbI- 100 TOC —

MU (pTaneBon KUCNoTbl
NcTouHnk — [24].

leHepauus MUKPOGHbLIX MOMNYNSLUMIA OCYLLECTBRSETCS B HENPEPbIBHLIX KyNnbTypax, rae
KyrnbTypHasi cpea nocTosiHHO pa3baBnsieTcsi, YTo NO3BONSeT NoadepKMBaTb MHOrOKpaTHble
KNeTOYHble NINHWUK B TeYEeHWe ANMTENbHbIX NEPUOAOB BPEMEHWN MPU MNOCTOSIHHOW MNOTHOCTH
KNeToK. ATOT MeTo KyNbTMBUPOBAHUS KIETOK M3BECTEH Kak NpuHUun TypbuagocTaTa.
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[ononHutensHasa nHgopmauus — no [24].
7.2 NepcneKkTUBHbIE TEXHONMOINMMU OYMCTKU OTXOASALLUX ra3oB

7.2.1 ®oTokaTannTnyeckoe okucneHume J1IOC c ncnonb3soBaHuemM AMokcuaa
TUTaHa

doToKkaTanuTUyeckoe OKUCIIeHMe, Takke HasblBaeMoe poTokaTanvMsom, npeacrasns-
eT cobon meTon, UCNONb3yeEMbIN ANA OKUCIEHUS MHOIMMX 3arpA3HsOWmMX BelecTB (Hanpu-
mep, J1OC, coegmHeHun cepbl, COegUHEHUN a3oTa, YCTpaHeHust 3anaxoB u Baktepuin), co-
Aepxawmxca B oTxXoaswmx raszax. BapnaHt metoamnkm Takke MoXeT OblTb MCMOMNb30BaH AN
OYUCTKM CTOYHbIX BOA (CM. 7.1.2) ANst HA3KMUX KOHUEHTpaUM 3arpasHUTeENen.

OT0T MeToA ncnone3dyeT katanusatop TiO2 n cuctemy obrnyvyeHma ons aktmeauum Ka-
TanusaTtopa (MOryT UCnosib3oBaTbCs YNbTpaduoneToBble My4n OT UCKYCCTBEHHbIX SlaMmn Unu
COJTHEYHOrO CBEeTA).

O6beanHeHHoe genctBue YP-uanyydennsa n TiO2 npespawiaeT 4acTb AOCTYNHOrO BO-
AAHOro rnapa B BO3ayxe B [IBa O4EHb CUSMbHbIX OKUCIIUTENSA: rTMApPOKCUnbHble pagukansl (OH)
N cynepokcuaHble NoHbl (0%7).

Ypanenue JIOC, coeanHeHun cepsbl, coeanHeHun asota (Hanpumep, NOx) 1 naxy4mx
BELLECTB M3 OTXOASALMNX ra30B ABNSETCA OCHOBHbLIM MPEMMYLLECTBOM JAHHOW TEXHOSOMM.

B oTnuune ot mMeTonoB, KOTOPblE OCHOBaHbI MUCKMOYMTENBHO Ha agcopbumm u KoTo-
pble MPMBOOAT K MEpeHoCcy 3arpsasHALWMX BELeCcTB ¢ HeOBXO0OUMOCTbIO AOMONHUTENBbHON
OYUCTKN, (poTOKaTanNn3 NOMHOCTLIO MUHEpPanNU3yeT opraHn4Yeckne 3arpasHUTENn.

OTOT MeToq4 NPUMMEHMM ANnd NpsMon 06paboTKM OTXOAALLMX ra30B, MOCKOMbKY TeMMNe-
paTypa B agnanasoHe 20 °C — 80 °C He BnusieT Ha adPeKTUBHOCTb npouecca [26].

BnaxHocTb BnnseTr Ha apdekTmBHOCTb MeToda. OTHocuTenbHas BraXHOCTb 40 %
cuuTaeTcsa nageansHom [26].

OKcnnyaTauMoHHble 3aTpaTbl B OCHOBHOM CBSi3aHbl C akcnnyataumen Y®-namn un co-
OTBETCTBYIOLLNM PacXxodoM 3MEKTPOIHEPIUN.

[BwxyLien cunon gna peanu3aumm 3TON TEXHUKU SIBASIETCA OrpaHuveHune narybHbix
HENPUATHOCTEN BOKPYr YCTAHOBOK (Hanpumep, oT wrama).

HononHutensHasa nHgopmauua — no [18], [26], [27].

7.2.2 MeTo, O4UCTKU OTXOASALIMX ra3oB C UCMNOJNIb30OBaHUEM KepaMu4ecKux
$pMNbLTPOB 1 KaTaNUTU4YECKOro BOCCTaHOBIEHUS

OcHoBa npouecca cocTouT B 006paboTke OTXOAALMX ras3oB Mpu Temnepatype Lo
400 °C nyteM NponyckaHus UX Yepe3 Kepamumyeckme (punbTpyroLme 3feMeHTbl, Ha3biBae-
Mble CBeYamu, C KaTtanmsaTopoM (CM. pUCYHOK 7.3). 3arpsisHuTenun, cogepxalumecs B OTXo-
Aawmx rasax (nbinb, kKMenotbl, NOx, Tskenble meTtannel n NXOL/MXO®), yaansiotca B ean-
HOM Liexe, B KOTOPOM MPOUCXOOMUT crieayoLlee:

- kucnble rasbl (HCI, SO2, HF) HeuTpanusyioTca nyteMm BBeaeHus 6ukapboHaTta
HaTpWUs, U3BECTU Nepen KePaMUYECKUM U KaTannTuieckum punbTpom;

- NOx BoccTtaHaBnuBaetca 0o N2 n H20 nytem nponyckaHUs vyepes3 Kepamuyeckun u
Katanutnyeckmn unbtp (kapbamuag nnm ammumak BBOASTCA B OTpaboTaHHble rasbl nepeq
PUnbTPOM);
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- MbINb yaanseTcs unbTpauuen ¢ UCMorb3oBaHUEM KepaMunyeckux unbTpoB. Cu-
cTemMa NHeBMaTMYECKOro MMnynbca UCMonb3yeTcs AN OYUCTKU KepaMUYeCKUX 3reMEeHTOB.
YnoBneHHas nbiflb HAaNpaBnseTca B OyHkep ANs XpaHeHWs;

- MUAL/MNXOP yaanatoTcs KaTannuTuyeckon CMcTeMon nnm agcopbupytotca Ha unbTpe;

- TSKenble MeTannbl agcopbupytoTca Ha unbTpe.

U \ [+ 6-
Flue-gas = &L

=
e

ki

6]\ —[1] o] \-[o] L[]

1 — koTen 1- CTyneHu; 2 — KepamMmyecKknin n KatannTndeckun ounsTp;
3 — KOTen-akoHoMam3ep 2-1 CTyneHun; 4 — agcopObLUMOHHbBIA PUNBLTP;
5 — BeHTUNATOpP; 6 — anekTporeHepaTop; 7 — napoBas TypobuHa;

8 — BO3OyLWHbIN OXnaguTenb; 9 — XxpaHunuuie kapbamuga n ammmaka;
10 — xpaHunuLie peareHToB; 11 — XpaHunuLie oTXo40B

PucyHok 7.3 — lNpuHumnmansHasa cxema O4YUCTKU OTXOOSLLNX ra3oB
C UCMNONb30BaHMEM KepaMn4eCKUX (OnbTPOB U KaTarnTUYeCcKoro BOCCTaHOBIIEHNS

OrpaHu4eHnss B NPUMEHEHUN JaHHOTO MeToaa NpuBeaeHbl B Tabnuvue 7.4.

Tabnuuya 7.4 — OrpaHNYeHUst B NPUMEHEHNM, CBSAI3aHHbIE C METOAOM MHOXXECTBEHHOTO yaaneHus
3arpsI3HSIIOLLMX BELLECTB

Mpobnema OrpaHnyeHune
M'mppaBnnyeckoe conpoTmereHne cuctemol (6es yyeta 2-2,5klMNa
BO3yX0BOOB)
Cpok cnyx0bbl KepaMM4eCcKoro 1 KatanuTuyeckoro pwunb- 6-8 net
TpoB
[MoTepun TemnepaTypbl MeXAyY BMYCKHbIM/BbINYCKHbIM 20°C—30°C
wryuepamun omnbTpa

MpenmyLlecTBa n HegoCTaTKM NpmBeAeHbl B Tabnuue 7.5.
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Ta6bnuua 7.5 — MNpeumyLiectsa U HEAOCTATKM, CBSI3aHHbIE C METOAOM MHOXECTBEHHOIO

yAaneHus 3arpsisHsIIoLLMX BELLECTB

Mpeumywectsa

HepoctaTkn

- KOMMNAKTHasA KOHCTPYKUMs: GnoK B ABa-TpW pasa KOMMNaKT-
Hee ApYrMx TEXHONOMMYECKNX YCTaHOBOK;

- BblCOKas aheKTUBHOCTb (bunbTpauuun: BblOpPOCH! Mbinn
00blYHO MeHee 5 Mr/HM3, He3aBUCUMO OT KOHLEHTpaLum
BCacCblBaeMOMU Mbinu,

- oNTUMM3aUNA NOTPEONEHNA peareHTOB. BbICOKas XUMMU-
Yeckasi akTUBHOCTb peareHTa rnpu BbICOKOW Temneparype;

- ynyyweHHas obpaboTka BbIOpOCOB, coaepKallumnx CEeneH;
- OTXOAbl: oNTUMM3aUmna NoTpebneHus peareHToB MPUBO-

ANT K CHWXEHWIO  OTXO0OOB W,  CrefoBaTenbHO,
K YMEHbLLUEHHOMY nX obbema ana obpaboTkn (Mnu yTunu-
3aunn);

- onTMMu3auusa npouecca yaaneHnsa NOx: uHTerpaums Ka-
TanUTMYECKON cMCTEMbI NO3BONSAET TMBKO ymeHbwnTb NOXx;
- COKpalleHue TexHudeckoro obcnyxmBaHusa: obopynosa-
HWEe YMEeHbLUEHO O CTeNeHU NHTerpaLmm TeXHONOrM4eCcKomn
CUCTEMbI, TEM CaMblM MUHMMW3MPOBAHbLI 3aTpaTbl HA Tex-
HU4eckoe obcnyxusaHue;

- MPOM3BOANTESNbHOCTL KOTMa nosbicunacb Ha 10 %: ansa
eauHNLbI, CHabXeHHON CUCTEMOW peKyrnepauum 3Hepruum,
3TOT Mpouecc MNo3BonseT, ¢ OOHOW CTOPOHbLI, YBENMUYUTb
AOCTYNHOCTb  TennooOMeHHMKa, PachofOXeHHOro  3a
PUnNbTPOM, NyTEM OrpaHUYeHUst 3arpsa3HeHus, a ¢ gpyrom
CTOPOHbI, NOBLICUTb 3HEPro3dPEKTUBHOCTb 3a CYET CHU-
XeHus TemnepaTtypbl AbIMOBbIX ra30B;

- HA3KMEe SKCnnyaTauuoHHble pacxodbl: Huskmne 3aTpatbl
ABMNAITCA  CrneacTBMeM  BbllleyKadaHHbIX  (paKkTopos.
B 3aBUCMMOCTN OT XapaKTepuUCTUK YCTAHOBKU SKOHOMUSA
moxeT gocturate 30 % MO CpaBHEHUK C OObIYHBIMK CU-
cTemMamm

- METOA U3MepeHna: nepBbIn
610k 6bin yCTaHOBIEH Ha BO-
cToke ®paHumm B stHBape
2004 r.;

- CPOK Crny6bl KepaMmnyecknx
N KaTanuTnyeckmx ounbTpoB;
- KONINYECTBO KEPaAMUYECKNX U
KaTannTnyeckmx ounbTpoB;

- UICNONb30BaHNE peareHToB U
obpasoBaHue TBepAbIX UNu
XNOKNX 0TX0O0B

[ononHutensHasa nHgopmauus — no [28].

7.2.3 Nna3ameHHO-KaTanuTn4yeckme npoueccbl OMUCTKU OTXOAALLMUX ra3oB OT

J1I0C, NOx, SO2, CO

Ona npeonpuaTtuii, Ha KOTOPbIX YPOBEHb 3arpsi3HEHUST OTXOAsLWMX ra3os (ra3oobpas-
HbIMW BelllecTBamn) He npesbiwaet 3000 mr/M3, NepcnekTUBHLIM SBNSETCS NPUMEHEHNe

nrasmMakatanmTn4eckomn YCTaHOBKMW.

TexHonorma ocHoBaHa Ha BbICOKOW OKMCRUTENbHON CNOCOBHOCTM NPOLYKTOB BbICOKO-
BOJIbTHOrO 6apbepPHOro aNeKkTpUYecKoro paspsga — nnasmbl, a Takke nocreayrowem rnybo-
KOM OKUCMEHUN NPOAYKTOB KOHBEPCUMM, 0Opa30BaBLUMXCA B pe3ynbTaTe MNPOXOXAEHUS BO3-
ayxa 4vepes nrasMeHHbI peakTop nepBon CTYNeHW, B KaTanUTUYEeCKOM peakTope BTOPOW
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cTtyneHn. [loouncrka razo-so3gyLLHON CMECU MPOUCXOANT 3a cHeT PUHMLLIHOTO pacLlenneHns
OCTaTKOB 3arpsA3HAIOLWKNX BELECTB N 030Ha (326), CUHTE3NMPOBAHHOIO B Mila3MeHHOM peak-
Tope, 0o CO2, H20, O2, N2 u T. 4. B nnasmeHHo-kaTanuTUyeckmx ycTaHOBKax rnpuMeHseTcs
HU3KOTEMNEepPaTypHbIN KaTanu3aTtop, KOTOopbin Bnarogaps HanuumMilo CTyneHu NNasMeHHOoro
peakTopa acpdekTnBHO paboTtaeT B gnanasoHe temnepatyp 30 °C — 70 °C.

[MapannensHO C OYMCTKOW OTXOOALUMX ra3oB OT ra3oobpasHblX 3arpsasHALWNX Be-
LecTB npoucxoauT rnybokas ge3vHdekumnsa 1 ctepunusaumnsa Bosagyxa.

Ons adpdekTBHOM peanusaumm gaHHOro MeToda Heobxoavma npenBapuTenbHas
O4YUCTKa ra3oobpasHbIX BbIGPOCOB:

1) ocywka razaoobpasHbix BbIGpOCOB OT BRaru

2) yoaneHuve bl 1 B3BeLLEHHbIX TBepAbiX BeLWeCTB (Ana UCKMTIYEHNA BO3ropaHuns).

KpaTkui nepeyeHb BeLLECTB, OYMCTKA KOTOPbIX MOXET BbINOSIHATLCH C MCMNOJSib30Ba-
HMEeM Nra3MeHHO-KaTanMTUYeCKoN YCTaHOBKN, NpBeaeH B Tabnuue 7.6.

Tabnunua 7.6 — KpaTkun nepedeHb BELECTB, OYNCTKA OT KOTOPbLIX MOXET BbIMOMHATLCS C
NCnonb3oBaHWeM nrasmMeHHo-KaTanMTUYeCKon yCTaHOBKU

CrteneHb Knacc

BewlecTBO
W o4YncTku, % onacHoCTU

Okeungbl: okeng asota (1), gnokemg asoTa, okemg yrinepoga [o 97-99 2-4
ApomaTuyeckne yrneBogopoabl: rmapokcnbeHson (deHon),
6eH3on, gumeTtmunbeHson (kcmunon) (CMecb M3OMEPOB O-, M-, N-),
meTunbeHson (Tonyon), ateHunéeHson (BUHMNGEH30M, CTUPOI)
n ap.

Anbaernabl, KETOHbl U UX MPOU3BOAHbIE: MpornaH-2 (aueToH),
dopmanbaerma, 6eHsanvagerng (beH3onHbIN anbaerns), MeTu-
nauetar, aTunauertar, aueTanbgerng (YKCYCHbI anbaerua)
n op.

MoHOokapOOHOBbIE KMCIOTbI: MeTaHOBas kKucnota (MypaBbUHAA
Kncnota), aTaHoBas Kucrnota (yKCycHas kucnota) n ap.

CnupTbl: 3TaHON (3TUNOBLINA CNUPT), NponaH-2 (M30NPONUIoBbIN
cnupT) ¥ ap.

[dypHonaxHyuwme BewecTBa: gurmapocynbdung (ceposogopon),
aMmmuak, gumeTuncynbdua, cMecb MpUpPOoAHbIX MepkantaHoB| [o 85-98 2-4
(B nepecyeTe Ha aTunMepkanTaH) (ogopaHT CIM)

Mpoune BellecTBa: O30H, aHTpaLeH, AnbyTnnbeH-
3o0n-1,2-ankapboHaTt (ambytundpranat; aubytunosbid  adup
TaneBon KUCNoTbl), Npon-2-1 (akponewuH), TeTparnapodypaH,
2-MeTUnNPonMoHoBas KucroTta (u3omacnaHasi Kkucrnorta), CMecb
npegenbHbix yrnesogopoaoB C1 — Cs (N0 MeTaHy), CMechb npe-
AenbHbiX yrnesogoponos Cs — Cio (N0 rekcany)

[o 87-97 2-4

o 85-96 2-4

o 90-92 2-3

Ho 92-95 3-4

Ho 85-99 14
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3aknuuTesibHbIe NOJIOXEHUA U pekoMmeHgaunun

[ns pa3paboTkn HacTosdwero npoekrta cnpasoyHuka HAT 6bina cpopmumpoBaHa Tex-
Hudeckasn paboydasa rpynna (TPl 47) «Cuctembl 06paboTkm (obpalleHns) co CTOYHbIMU BO-
AaMnU M OTXOAAWMMW rasamm B XMMWYECKOM MpoMbiwnieHHocTu». Coctas TPl 47 6bin
yTBepxaeH [lpoTokonom coBelwaHna nod npencenatensCTtBOM 3amectutens MuHucTpa
npombiwneHHocTn u ToproeBnu Poccunckon depepaummn B. C. OcbmakoBa oOT 22 mapTa
2017 r. Ne 15-OB/12 «O copMmnpoBaHum TeXHMYecknx padboumx rpynn 2017 r.».

B uenax cbopa uHdpopmauMm O MPUMEHSIEMbIX HA MPOMBbILMEHHbLIX MNPeanpuUATUAX
TEeXHOMorMyeckux npoueccax, obopyaosaHun, 06 UCTOYHUKaX 3arpsA3HEHUS OKpYXaroLlen
cpeabl, TEXHONOMMYECKNX, TEXHNYECKUX U OPraHN3auMOHHbIX MEPONPUATUAX, HanpaBieHHbIX
Ha CHWXeHWEe 3arpA3HeHunss OKpyXatoLen cpebl U NoBblLeHNEe 3HEProdPPEKTUBHOCTU N pe-
cypcocbepexeHus, bbina NOAroToBrieHa aHkeTa ANa NpeanpuaTun, cogepxawas ¢oopMbl
Ansa cbopa AaHHbIX, HeOOBX0ANMbIX ANs pa3paboTku npoekTa cnpaBoyvHuka HAOT.

Mpwn paspaboTke npoekta cnpaBoyHuka HOT Gbnn ncnonb3oBaHbl MaTepuansl, Nony-
YyeHHble B xoae cbopa AaHHbIX, COOTBETCTBYHOLIME OTpacnesble cnpasovHmkun HAT, a Takke
EBponenckoro cotoza no HOT Common Waste Water and Waste Gas
Treatment/Management Systems in the Chemical Sector.
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TepMuHbI, onpeaeneHnst N CoOKpaLleHus

TepMuHbl 1 onpefeneHna npueeaeHsl B Tabnuvue A.l.

Ta6bnunua A.l — TepMuHbl 1 onpegeneHns

TepmuH

Onpepnenexne

HopmaTtnsHble
OOKYMEHTBI

BoaHbIh 0O6bekT

MpupoaHbIN NN NCKYCCTBEHHLIW BOJOEM, BO-
NOTOK NINOO MHOM 0OBEKT, MOCTOAHHOE UK
BpeMEHHOe COCpeoTOYeHNEe BOL B KOTOPOM
nmeeT xapakTepHble (OpMbl U NPU3HAKK BOA-
HOro pexuma

«BogHbin kogekc Poc-
cunckon degepauunm»
oT 03.06.2006 r. N 74-
®3 (peq. ot
29.07.2017)

Boabl ¢ BbiIcOKOW MU-
Hepanusauyuen

ConeHble BoAbl 1 pacconbl, obpasytoLwmnecs B
pes3ynbTaTte TEXHONOMM4YeCcKoro npouecca
(KOHUEHTpUpOBaHUE, HacbILLEeHNE U T.4.)

MwuHepanunsauus Bogbl - CyMMapHasa KOHUEH-
Tpaums aHMOHOB, KAaTUOHOB N HEANCCOLINMNPO-
BaHHbIX paCTBOPEHHbIX B BOAE HEOpPraHuye-
CKUX BeLLleCTB, BblpaxatoLwasacs B r/ame;
ConeHble BOAbl - BOAbI C MMHEpPanu3auunen
oT 10 go 50 r/am3;

Pacconbl - BOAbI C MMHEpPanNu3aumen cebille
50 r/am3

FOCT 27065-86 «Ka-
4eCTBO BOA. TE€PMUHbI
N onpegeneHnsa»

3arpsisHsioLLee Belle-
CTBO

BewecTBO nnu cmech BeLEecTB, KONMYECTBO U
(MNK) KOHUEHTPaLMs KOTOPbIX NPeBbILLAOT
yCTaHOBIIEHHbIE AN XUMUYECKUX BELLECTB, B
TOM YuCrne pagnoakTUBHbIX, UHbIX BELLECTB U
MUKPOOPraHM3MoB HOPMaTuMBbI N OKa3blBaKOT
HeraTMBHOE BO3JENCTBME Ha OKPYXatoLLyto

cpeay

denepanbHbIN 3aKOH
oT 10.01.2002 N 7-93
(pea. ot 29.07.2017)
«OB6 oxpaHe oKpyxa-
loLen cpeabl»
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TepmuH

Onpepnenexne

HopmaTusHble
OOKYMEHTbI

3akayka CTOYHbIX BOA,

[MpoekTHOOBOCHOBaHHASA U30NSAUNS CTOYHbIX
BO B NnacTbl (NS1ACT-KONNEKTOPbl) FOPHbIX
nopoA

MnacT (nnacT-konnektop) — Neonornye-
CKO€e Teno, CNoOXeHHOEe OQHOPOAHOW reosioru-
4eCKOW cpefion U OrpaHNUYeHHoe ABYMS MO-
BEPXHOCTSAMM HanfacToBaHUA.

CopHas nopoaa - ycToyMBas no coctaBy U
CTPOEHUIO NPUPOAHasa accoLmaLusa OaHOro
UMW HECKOMbKUX MUHEpa-

NOB UNN MUHEpPanbHbIX arperaTtos

FOCT P 57700.5-2017
«YncneHHoe mogenu-
poBaHue PU3NYECKNX
npoueccoB. TepMuHbI
n onpegeneHus B ob-
nacTu MexaHuKku Teye-
HUW B NOPUCTBLIX Cpe-
aax»

FOCT P 50544-93
«[lopoabl rOpHbIE.
TepMuHbl 1 onpege-
NneHnsa»

Bbibpockl B aTmMO-
cdepy

OTtpaboTaHHbIe rasbl, napbl U MENKWUE YacTu-
Libl, BbIOpOLLUEHHbIE B BO3AYLLHYO cpeny

FOCT P 56255—2014
«TepMuHbI 1 onpeae-
neHusi B obnactu
obecneveHus 6es-
OMaCHOCTM XXN3HU U

310pOBbSI»
NcxoaoHasa Boga Boga, noctynatowasa ns BogHoro obbekta FOCT 25151—82
«BogocHabxeHue.

TepMuHbl 1 onpege-
NeHnsa»

MeToq Ha KoHUe Tpy-
Obl

MeTop, KOTOPbIN CHUXKAET KOHEYHbIE YPOBHU
BbIGpOCOB M NnoTpebrneHns pecypcos, HO He
Nn3MeHsieT (pyHOaMeHTanbHy paboTy OCHOB-
Horo npouecca. CUHOHMMaMn ABNATCS
«BTOPUYHBIN MeToa» U «MeTod 6opbObl ¢ 3a-
rPA3HEHUEM»; aHTOHUMaMKN ABNAKTCA "nep-
BUYHbIN METOA" N «MPOLECCHO-
WHTErpupOBaHHbLIN METOO»

BREF CWW [26]

Hauny4dwwne poctyn-
Hble TexHonorun (HAT)

TexHonormsa NpomM3BOACTBa NpoAyKummM (ToBa-
pOB), BbINOMHEHNA paboT, OKa3aHus yCnyr,
onpegensieMas Ha OCHOBE COBPEMEHHbIX A0-
CTVDKEHWUA HAYKN N TEXHUKWN N HAUITYYLLEro co-
YeTaHUs KpUTEPUEB AOCTUXKEHUS Lienen
OXpaHbl OKpY>KatoLen cpeabl Npu yCrnosum
HanNU4mMsi TEXHUYECKON BO3MOXHOCTU ee Npu-
MEeHeHus

depnepanbHbI 3aKOH

oT 10.01.2002r. N 7-

3 «O6 oxpaHe oKpy-
pKarowen cpeabl»
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TepmuH

Onpepnenexne

HopmaTusHble
OOKYMEHTbI

HeopraHnsoBaHHbIN
NPOMbILLUNEHHbIN Bbl-
Gpoc
(HeopraHnsoBaHHbI
BbI6GpOC)

[MpoMmbIWnNEeHHbIN BbIOPOC, NOCTyNaLWwmii B
aTMocepHbI BO34yX B BUAE HEHaNpaBrieH-
HbIX NMOTOKOB rasa B pesyrnbTaTe HapyLleHUs
repMeTUM4YHOCTN 000opya0OBaHUS, OTCYTCTBUSA
NN HeyaoBNeTBOPUTENbHON paboTbl 06opy-
0BaHNA MO OTCOCY ra3a B MecTax 3arpy3ku,
BbIFPY3KMN UITN XpaHEHUs NpoayKTa

MpumevyaHunda

1 HeopraHunsoBaHHble BbIOPOCHI  O3HA4alT He
npegycMoOTpeHHbIE 3apaHee U He NpefoTBpaLLEHHbIE
BbIOpOCHI B aTMocdepy chipbsi U (Mnn) pes3ynbTaToB
peanu3aunyM MpPOMbILLIIEHHbLIX MPOLIECCOB, HE OCHa-
LLIEHHBbIX OUNBbTPaMMU UM KOHTPOSBHBIMU MEXaHu3ma-
MW, NpeAHasHayYeHHbIMW ANS NPefoTBPAaLLEHUS WK
COKpalleHMs1 3TUX BbIOPOCOB, NMOBO HEe MONMyYUBLUMX
YaCTUYHOM UMW MOSTHOM OYUCTKU NPOAYKUMM OT onac-
HbIX MpUMecen nepen BbIOPOCOM WX B OKPYXaloLLyHo
cpeany.

2 K HeopraHn3oBaHHbIM MCTOYHMKaM MPOMbILLIEH-
HbIX BbIOPOCOB MOFYT OTHOCUTCS OTKPbITblE CTOSIHKM
aBToMObOUNEn, nepeaBwikHble WCTOYHUKW, MNMOLWAOKK
XpaHeHWs 1 Neperpyskn ToBapos

3 B eBponeiickmx cnpaBoyHukax HOT ansg o6osHa-
YEHUSI HEOPraHM30BaHHbIX MPOMbILMEHHbLIX BbIOPO-
coB/cOpPOCOB UCMONb3YyeTCAd TEePMUH "He3annaHupo-
BaHHbIN BbIMYCK 3arpsi3HSIOLLMX BELLECTB B OKPYXKalo-|
wyto cpeny” (unplanned release).

NOCT P 56828.15—
2016 «Havny4wuve

JOCTYIMHbIE TEXHOJ10-

rmn. TepMuHbl 1 onpe-

neneHnsa»

OpraHn3oBaHHbIN UC-
TOYHWK BbIOPOCOB

McTOYHKK 3arpsisHeHNs aTMocdepHOro Bo3s-
ayxa, XapakTepuayloLwmnncs HanpasneHHbIM
BbIOpPOCOM BpeaHbIX BELWECTB Yepes cneum-
anbHO COOpPYXEHHOE YCTPONCTBO

NOCT 32693—2014
«Y4eT NPOMbILLIIEH-
HbIX BbIOPOCOB B aT-
Mocdepy. TepMuHbI 1
onpeaeneHns»

OTxoaaLwum ras

["a30BbIN MOTOK OT UCTOYHMKA BblAeNIeHNs 3a-
rPA3HSAOLLNX BELLECTB

Mpuka3s ["'ockomakono-
rmm P® ot 30.04.99 N
216 «O6 yTBEpPXAEHUM
MeToauku pacyeTa
BblaeneHumn (Bbibpo-
COB) 3arps3HALLMX
BeLlecTB B aTMocepy
Npu NPOM3BOLCTBE Me-
TannonoKpbITUA rasb-
BaHN4YE€CKMM CNOCcOBoMm
(no Benu4ynHam
yAeNbHbIX NOKa3aTe-

newn)»
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HopmaTusHble
TepMuH Onpegenexne
AOKYMEHTbI
MpoueccHo- MeToga, KoTopbI KakuM-To obpa3om meHsseT BREF CWW [26]

MHTErpUpPOBaHHbIN Me- [cnoco6 paboTbl OCHOBHOIO TEXHOIOrMYECKOro

Toq

npouecca, CHUKas TeM caMbiM BENUYMHY
3MUCCUIA UNN YPOBEHb NOTPebneHns pecyp-
coB

CTOYHblE BOAbI

Bopabl, oTBOgMMBbIE Nocne ncnonb3oBaHna B [OCT 17.1.1.01—77
GbITOBOM M NPON3BOACTBEHHOW AeaTenbHocTh [«OxpaHa npupoapl.
yeroBeka. 'mppocdepa. Ucnonb-
30BaHNE N OXpaHa
Bo4. OCHOBHbIE Tep-
MUWHbI U onpegene-
HNSA>»

YCNOBHO YNCTblE CTO4YHble BOAbI, kKa4yecTBO koTopbix no3eonseT OCT 25151—82

CTOYHblEe BOObI

MCNonNb30BaThb MX B MPOM3BOACTBEHHbIX CU-  («BogocHabxeHue.
cTemax BogocHabxeHns 6e3 gononHuTenb-  [TepMUHbI U onpeae-

HOW OYUCTKM NneHns»
omMuncens Mpsimoe nnn koceBeHHoe BbicBObOXAeHNE Be- BREF CWW [26]
LecTs, BMOpauumi, Tenna unu wyma ms orT-
AenbHbIX UMY paccesiHHbIX UCTOYHUKOB OT
YCTaHOBKWN B aTMOC(epHbIA BO34yX, BOAHbIE
00 BbEKTbI NN 3eMII0.
CokpalieHus:
AOX CopepxaHue agcopbmpyemMbix OpraHMYeCKMX ranoreHMaoB
AGMD Air gap membrane distillation (Quctunnaumna npu NOMOLLM MeMbpaHsb!
C BO3JYyLLUHbIM 3a30POM)
BREF CWW  Best Available Techniques Reference Document for Common Waste Water
and Waste Gas Treatment (EBponencku cnpaBoYHMK Mo HaUnNy4ywnm ao-
CTYMHbIM TexHonornam «0bwaa obpaboTka CTOUHbLIX BOA, M OTXOASALLMX ra-
30B»)
CIP Cleaning-In-Place (O4ncTtka no mecTy)
DCMD Direct contact membrane distillation (Quctunnauusa ¢ nomoLbo MemopaHbl
NPAMOro KOHTaKTa)
EMAS Eco Management and Audit Scheme (Cuctema 3Konorm4eckoro MeHeox-
MeHTa 1 ayauTa)
ISO International Organization for Standardization (MexgyHapoaHas opraHu3a-
LMs No cTaHgapTusaumm)
MD Membrane distillation (QucTunnaumsa npyn nomoLum memopaHbl)
RO Reverse osmosis (O6paTHbIn 0CMOC)
SCWO Supercritical oxidation of water (CBepXxkpuTU4ECKOE OKUCHEHNE BOAbI)
SGMD Sweep gas membrane distillation (Quctunnsaumna ¢ yaaneHmem rasos npo-

OyBKOW)
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CopepxaHue agcopbmpyemMbix OpraHUYeCKMX ranoreHMaoB

Total organic carbon (CogepxaHne obLiero opraHn4eckoro yrnepoaa)
Ultrafiltration (Ynetpadpunstpaums)

Vacuum membrane distillation (Auctunnauusa ¢ yganeHnem rasos npu no-
MOLLM BaKyyma)

ArnomMomMebLUUHKOBBIM KaTanu3aTop

Bruonornyeckoe notpebneHune kncrnopoaa

3arpsasHsaoLume BellecTsa

NHdopMaLMOHHO-TEXHUYECKUIN CNPaBOYHMK

O6wasa oTpacnesas knaccugukaums BnaoB SKOHOMUYECKON AEATENBHOCTM
B pamkax EBponenckoro cotosa

JleTyumne opraHmyeckme coegHeHNS

Mem6paHHbI GuopeakTop

Hauny4wune gocTynHble TEXHONOormm

Hay4yHo-nccnegoBaTenbCKMe U ONbITHO-KOHCTPYKTOPCKNE paboThl
Hay4yHo-nccneposartenbckas paboTa

Monuunknuyeckne apoMmaTmyeckue yrnesogopoabl

MonunBnHUnNxnopua

MonunxnopupoBaHHbIA ANBEH30-N-ANOKCUH/MONNXIOPUPOBaHHbIA ANBEH30-
dypaH

[Mpon3BoaCTBEHHbIN 3KONOrMYECKUIA KOHTPOSb

CuHTeTMYeckne NOBEPXHOCTHO-aKTUBHbIE BELLECTBA
CpegHeTemnepaTypHbIV KaTanusaTop

Cnctema 3Konorm4yeckoro MeHeXXMeHTa

TexHnyeckasa paboyas rpynna

TennoanekTpoueHTparnb

YneTpaduoner

depneparnbHbI 3aKOH

Xvmunyeckoe notpebneHme kucnopoaa

ATuUneHgnaMmnHTeTpaykCcycHas KucroTa
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MpunoxeHune b
(cnpaBoYHOe)

BbI6pochl 3arpsasHAIOWMX BewecTB B aTmocdepy v

MHpopmauma 3a 2016 r. 0 BbiOBpocax cnegyrowmnx 3arpsasHsoWLmMX BELWECTB CcTaumo-
HapHbLIMWU NCTOYHUKaAMU 3arpA3HEHNSA, X OYUCTKE N yTUNn3auumn npuBeaeHsbi:

- TBEpAbIX BewecTB — B Tabnuue b.1;

- ra3000pasHbIX 1 XMUAOKMX BeLLecTB — B Tabnuue b.2;

- anokecmaa cepbl — B Tabnuue b.3;

- oKcuaa yrnepoga — B Tabnuue b.4;

- okcuaoB asoTa (B nepecyeTte Ha NO2) — B Tabnuue b.5;

- yrneBogopopos (6e3 JIOC) — B Tabnuue b.6;

- NNETY4YMX OpraHNYecKkmx coeanHeHnn — B Tabnuue b.7.

D Ha ocHoBaHMM OaHHbIX AOKymeHTa «CBedeHusa o6 oxpaHe aTMocdepHOro Bosdyxa 3a
2016 r.», Poccrar.
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Tabnunua b.1 — Beibpochkl TBEpAbIX BELLECTB B aTMOCHepy CTauMOHAPHBIMN UCTOYHUKAMK 3arpsA3HEHUs], UX OYMCTKa 1 yTunuaaumsa B 2016 r.,

TbIC. T
B Tom uucne
Konun4yecTtBo 3 H1X ynoBneHo n
BblOpacbiBaeTcs 6e3 Bcero BblI-
3arpssHs- obe3BpexeHo
O4YMCTKU OpolueHo B YTunmam-
IOLLNX Be-
aTMocdep- | YNOBMEHO K | pOBaHO 3a-
LLecTB, OT- MocTtynaet .
HbIA BO3YX | KONIMYECTBY | PA3HSIO-
Xogswmx ot B ToM umc- | Ha ouucT-
3arpsasHa- | 3arpssHs- wmx Be-
cTauuno- ne oT opra- Hbl€ CO-
3 HuxX OWNX Be- | KLWnX Be- LecTs
HapHbIX UC- HU30BaH- | OPYXeHua 0
Bcero Bcero yTUIN3Npo- LecTB 3a wecCTB, % | K ynoBneH-
TOYHMKOB HbIX UCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HWKOB Bbl- ron
HUA 6pocos
Bcero 45682,124 788,630 535,684 44893,493 43958,189 21984,100 1723,934 96,2 50,0
N3 HKX MO BUAM SKOHOMUYe-
CKOW 0eATenbHOCTU
O6pabaTtbiBatoLyme npons-
BoACTBa 21299,375 178,504 129,186 21120,871 20809,995 17754,717 489,379 97,7 85,3
N3 HUX:
- MeTannypruyeckoe npous-
BOOCTBO U NPOU3BOACTBO ro-
TOBbIX METannM4ecknx uaae-
nun 9904,964 68,990 50,390 9835,973 9701,953 9015,966 203,011 98,0 92,9
- NPOU3BOACTBO NPOYMX He-
MeTannmM4yecknx MuHeparnb-
HbIX NPOOYKTOB 7037,377 34,586 18,170 7002,791 6921,438 6406,752 115,939 98,4 92,6
- XMMUYecKoe NpousBof-
CTBO 2109,319 16,429 14,318 2092,890 2072,452 1276,502 36,867 98,3 61,6
- obpaboTka opeBeCUHbI 1
NpPoOn3BOACTBO U34EeNUN 13
nepesa 626,917 10,324 8,801 616,593 610,557 325,358 16,360 97,4 53,3
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B Tom yncne

KonuyecTtso N3 HuX yrnoBsreHo n
BblbpacbiBaeTcH 6e3 Bcero BbI-
3arpsasHs- obe3BpexeHo
OUYMCTKK OpolueHo B YTunusm-
oKX Be-
aTMocdep- | YNOBIEHO K | pOoBaHoO 3a-
LLleCTB, OT- Moctynaet .
HbIW BO34YX | KONWYECTBY | FPA3HAIO-
Xo4awmx ot B TOM umc- | Ha o4ncT-
3arpAasHa- | 3arpssHs- LKnX Be-
cTauuno- ne ot opra- Hble CO-
3 HUX IOLLMX BE- | HOLWNX Be- ecTB
HapHbIX UC- HU30BaH- OopyxXeHusa o
Bcero Bcero YTUAN3MPO- LecTB 3a wectB, % | K ynoBrieH-
TOYHMKOB HbIX UCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HWKOB Bbl- ron
HUA 6pocos
- LLenmntono3Ho-bymaxHoe
MPOM3BOACTBO, U3faTenbekas
n nonurpaduyeckas ges-
TENbHOCTb 576,622 4,472 3,864 572,150 546,789 318,486 29,833 94,8 58,2
- NPOV3BOACTBO MULLEBBIX
MPOAYKTOB, BKMOYas HaMuUT-
Kn, n Tabaka 430,964 12,916 10,170 418,048 407,579 212,305 23,385 94,6 52,1
- NPOM3BOCTBO KOKCa U
HedpTenpoaykToB 91,435 11,926 9,103 79,510 76,927 71,980 14,508 84,1 93,6
- NPOV3BOACTBO TPAHCMOPT-
HbIX cpeacTB u obopynoBa-
HUS 54,518 6,594 5,675 47,924 43,026 11,091 11,491 78,9 25,8
MponsBoacTeo M pacnpene-
NeHne aNeKTPo3Hepruu, rasa
u BOAbI 19951,330 175,859 163,608 19775,471 19225,023 990,467 726,307 96,4 5,2
[obblya nonesHbIx uckonae-
MbIX 3404,878 295,277 145,806 3109,601 3057,705 2764,276 347,174 89,8 90,4
TpaHcnopT U CBS3b 153,435 27,404 17,385 126,031 119,074 58,389 34,361 77,6 49,0
CenbcKkoe X0341UCTBO, OXOTa U
FIECHOE XO3ANCTBO 96,832 31,869 21,001 64,963 61,477 33,456 35,355 63,5 54,4
MpepocTaBneHne npoymx
KOMMYHanbHbIX, coLuarnbHbIX
1 nepcoHarnbHbIX ycnyr 23,407 4,205 3,294 19,202 18,422 4,911 4,985 78,7 26,7
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Tabnunua b.2 — Beibpocbkl razoobpasHbiX 1 XUOKUX 3arpsasHSAOLLNX BelwecTB B atTMocdepy CTauMoHapHbIMU UCTOYHMKAMM 3arpsasHeHus, nx
oyucTka u ytunmsauua B 2016 r., TeiC. T

Konnuectso| B Tom uncne Bbibpachl- 3 H1X ynoBneHo n 5
3arpasHa- BaeTca 6e3 ouncTKU obesBpexeHo Cero Bbl-
OpoleHo YTunumsu-
HOLLMX Be-
B aTmocde | YNOBMEHO K | poBaHO 3a-
LecTB, OT- MocTtynaet -
p-HbI BO3- | KONNMYECTBY | TPA3HAIO-
XxoaAawmnx ot B Tom ync- | Ha O4YUCT-
OyX 3arp4as- | 3arpssHs- LKMX Be-
cTaumno- ne ot opra- Hbl€ CO-
N3 HUX HAOLLMX HOLLMX Be- LecTB
HapHbIX UC- HU30BaH- | OPYXeHus 0
Bcero Bcero yTUNM3NpPO- BeLlecTB 3a| uwecrts, % K YIOBJ1€H-
TOYHUMKOB HbIX UCTOY- - 0
BaHO OTYETHbIN HbIM, %
3arpdasHe- HUKOB Bbl- ron
HUA 6pocoB
Bcero 20904,084 | 14 992,083 | 12695411 5912,001 5278,722 3536,448 15 625,362 25,3 67,0
13 HUX MO BUAAM SKOHOMUYeE-
CKOW OeATenbHOCTU
O6pabaTtbiBatoLme npoms-
BoACTBa 10 373,212 5052,592 4609,771 5320,620 5084,929 3407,975 5288,283 49,0 67,0
N3 HUX:
- MeTannypruyeckoe npous-
BOZCTBO U NMPOU3BOACTBO ro-
TOBbIX MeTannn4ecknx nsge-
nmn 7310,247 3453,253 3331,080 3856,994 3689,115 2749,704 3621,133 50,5 74,5
- XMMM4eckoe npousBoa-
CTBO 1398,966 308,645 267,785 1090,321 1060,093 415,788 338,873 75,8 39,2
- NPOV3BOACTBO KOKCa U
HedpTenpoaykToB 865,959 585,331 373,464 280,628 279,253 222,785 586,706 32,2 79,8
- NPOV3BOACTBO MPOYUMX He-
MeTannu4Yecknx MuHeparb-
HbIX NPOLYKTOB 249,498 234,039 216,983 15,459 10,759 5,687 238,739 4,3 52,9
- NPOV3BOACTBO MULLEBBIX
MPOAYKTOB, BKMOYas HaMMUT-
Kn, n Tabaka 138,657 132,291 113,328 6,366 5,937 1,293 132,720 4,3 21,8
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Konunuectso| B Tom uncne Bbibpachl- 3 H1X ynoBneHo n 5
3arpsi3Hs- BaeTcs 6e3 ouncTkm 0be3BpexeHo CEro Bbl-
OpoleHo YTunumsu-
oKX Be-
B aTMocdoe | YNOBMEHO K| poBaHoO 3a-
LecTB, OT- MocTtynaet -
pP-HbI/ BO3- | KONMUYECTBY | TPA3HAIO-
XOOALWKUX OT B TOM umnc- | Ha o4ucT-
AyX 3arpas- | 3arpsasHs- wmx Be-
cTaumno- ne ot opra- Hbl€ CO-
3 HUX HAOLLNX OLWmx Be- LecTB
HapHbIX UC- HU30BAaH- OopyxXeHua o
Bcero Bcero yTUNM3NpPO- BeLleCcTB 3a| uwects, % K YIOBJ1€H-
TOYHUKOB HbIX UCTOY- - o
BaHO OTYETHbLIN HbIM, %
3arpsisHe- HUKOB Bbl- ron
HUA 6pocoB
- LLeNIII03HO-0yMaXKHoe
Npou3BoACTBO, M3aaTenb-
ckasi 1 nonurpaduyeckas
aesaTenbHoCcTb 103,948 67,685 64,876 36,263 13,700 5,986 90,248 13,2 43,7
- NPOM3BOACTBO TPaAHCMOPT-
HbIX cpeacTB u obopynoea-
HUSA 78,823 60,653 53,926 18,170 14,416 4,275 64,407 18,3 29,7
- obpaboTka opeBeCUuHbl 1
NpPOn3BOACTBO M34eNUN
13 gepesa 75,853 74,252 67,787 1,601 1,446 0,386 74,407 1,9 26,7
JJoObl4a nonesHbIX nckonae-
MbIX 4674,451 4541,009 3613,362 133,442 109,748 102,902 4564,703 2,3 93,8
MpounsBoacTBo U pacnpeae-
NeHne 3NeKTPo3Hepruu, rasa
1 BOoAbl 2978,997 2551,095 2406,515 427,902 59,371 9,282 2919,626 2,0 15,6
TpaHcnopT 1 cBA3b 1827,124 1808,153 1531,513 18,971 14,620 11,787 1812,504 0,8 80,6
MpepocTaBneHne Nnpovnx
KOMMYHarbHbIX, counanbHbIX
N NepcoHanbHbIX ycnyr 401,148 397,944 98,048 3,204 3,012 2,133 398,135 0,8 70,8
Cenbckoe X0341CTBO, OXOTa
M NecHoe X03ANCTBO 183,169 182,820 110,425 0,349 0,301 0,070 182,867 0,2 23,1
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Ta6nunua b.3 — Beibpocbkl gnokcuaa cepbl B aTMOcdepy CTaunmoHapHbIMN MCTOYHUKAMK 3arpAa3HEHUs], UX O4YMUCTKa U yTunmasaums B 2016 1., TbiC. T

Konnyectso
B Tom uncne Bbibpachl- 3 HUX yrioBneHo 1 Bcero BbI-
3arps3Hs-
OLLNX BE BaeTcs 6e3 o4nCTKU o0be3BpexeHo OpoLueHo B YTununsun-
> aTMocdep- | YIOBIEHO K | pOBaHo 3a-
LecTB, OT- MocTynaet -
HbIN BO3[YX | KONIMYECTBY | PA3HSIO-
XogAWwmx ot B ToM umc- | Ha o4ncT-
3arpssHa- | 3arpsasHs- KX Be-
cTauuno- ne ot opra- Hble CO-
N3 HUX oKX Be- | oKX Be- LLEeCTB K
HapHbIX UC- HU30BAaH- OopyxXeHua 0
Bcero Bcero yTUnuampo- | LWecTB3a | LWecTs, % | YNoBIEH-
TOYHUKOB HbIX UCTOM- o 0
BaHO OTYETHbIN HbIM, %
3arpdasHe- HUKOB Bbl- ron
HUA 6pocos
Bcero 5826,095 3512,076 3471,557 2314,019 1814,718 1571,877 4011,377 31,1 86,6
M3 HUX NO BUAaM S3KOHOMU4Ye-
CKOW OeATEenbHOCTU
O6pabaTtbiBatoLme npons-
BoACTBa 4094,862 2312,929 2297,625 1781,932 1661,120 1466,789 2433,742 40,6 88,3
N3 HNX:
- MeTannyprmyeckoe npoms-
BOACTBO M MPOM3BOACTBO ro-
TOBbIX MeTarnnnyeckmnx nage-
nmn 3819,462 2089,373 2079,283 1730,089 1639,829 1457,370 2179,634 42,9 88,9
- NpPOn3BOACTBO KOKCa U
HedpTenpoaykToB 143,025 142,400 141,589 0,625 0,531 0,060 142,494 0,4 11,3
- Lennono3Ho-6ymaxHoe
npon3BoACTBO, N3paTesb-
ckasi 1 nonurpaduyeckas
0eaTenbHOCTb 42,843 9,375 9,278 33,468 11,200 4,832 31,644 26,1 43,1
- XMMn4yeckoe npoumsBoa-
CTBO 41,391 29,118 28,135 12,274 8,279 4,388 33,112 20,0 53,0
- MpPOn3BOACTBO MPOYUX HE-
MeTannmyeckmx MmHeparnb-
HbIX NPOOYKTOB 16,018 15,756 13,781 0,263 0,199 0,050 15,820 1,2 25,3
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Konnyectso

B ToM uucne Bbibpachl- 3 H1X ynoBneHo n Bcero BblI-
3arpasHa-
loLLVIX BE BaeTcs 6e3 o4nCTKU 0be3BpexeHo OpoLueHo B YTunman-
aTMocdep- | YNIOBIMEHO K | pOBaHoO 3a-
LecTB, OT- MocTtynaet -
HbIW BO3YX | KONIMYECTBY | TPA3HSAIO-
XxoaAawmnx ot B Tom unuc- | Ha O4YUCT-
3arpssHda- | 3arpssHga- WmMx Be-
cTaumno- ne ot opra- Hbl€ CO-
3 HUX IOWNX Be- | HoLWnX Be- LecTB K
HapHbIX UC- HU30BaH- | OPYXeHus 0
Bcero Bcero yTunuaupo- | WecTs 3a | WecTs, % | ynoenex-
TOYHUMKOB HbIX UCTOY- - 0
BaHO OTYETHbIN HbIM, %
3arpdasHe- HUKOB Bbl- ron
HUA 6pocoB
- NPOU3BOACTBO NULLEBbIX
NPOAYKTOB, BKIOYasl HaMUT-
K1, n Tabaka 8,416 8,204 7,598 0,212 0,201 0,016 8,215 2,4 7.8
- NPOU3BOACTBO TPAHCMOPT-
HbIX cpeacTB u obopynoBa-
HUS 7,467 6,055 5,751 1,412 0,158 0,071 7,310 2,1 454
- obpaboTka opeBeCUHbl 1
NpPOu3BOACTBO M3OENUA U3
JepeBa 1,375 1,368 1,210 0,007 0,007 1,368 0,5
MpounsBoacTBO U pacnpene-
NIEHNE 3NEeKTPOo3Hepruu, rasa
1 BOAbI 1184,724 781,295 777,034 403,430 48,036 2,123 1136,688 4,1 4,4
JJoObl4a nonesHbIX nckonae-
MbIX 489,402 361,741 348,997 127,661 104,830 102,689 384,572 21,4 98,0
TpaHcnopT 1 cBA3b 20,506 20,398 16,562 0,108 0,049 0,012 20,457 0,2 23,6
Cenbckoe x0391CTBO, OX0Ta
N NecHoe X03sNCTBO 4,720 4,708 4,296 0,012 0,007 0,003 4,713 0,2 35,4
MpepoctaBneHne Nnpovnx
KOMMYHanbHbIX, CoOLManbHbIX
N NepcoHanbHbIX ycnyr 2,515 2,169 1,504 0,346 0,331 0,074 2,185 13,1 22,5
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Ta6nunua b.4 — Beibpocbl okcnaga yrinepoga B atmocdepy CTauMoOHapHbIMU MCTOYHMKAMM 3arpsi3HEHNS, MX O4UCTKa U yTunmsaums B 2016 1.,

TbiC. T
Konnyectso
B Tom yucne Bbibpacol- 3 H1X yrnoBneHo n Bcero BbI-
3arpsi3Hs-
OLLUX BE- BaeTcs 6e3 OUnCTKN 00e3BpexeHo OpoLlueHo B YTunuau-
aTMocdep- | YNIOBMEHO K | pOBaHoO 3a-
LecTB, OT- MocTtynaet -
HbIA BO3YX | KOIMYECTBY | PA3HSLO-
XOOALWmX OT B TOM yunc- | Ha 04nCT-
3arpssHsa- | 3arpssHs- LLKNX Be-
craumo- ne ot opra- | Hble Co-
N3 Hnx IOLNX Be- | oKX Be- LLeCTB K
HapHbIX UC- HU30BaH- | OPYXeHus
Bcero Bcero yTUnNuanpo- | LWecTB3a | LWecTs, % | ynoBneH-
TOYHUKOB HbIX UCTOM- - 0
BaHO OTYETHbLIN HbIM, %
3arpsisHe- HUKOB Bbl-
rog
HUS 6pocos
Bcero 7092,011 4815,463 4370,160 2276,548 2184,947 1382,852 4907,064 30,8 63,3
M3 HNX NO BUAaM 3KOHOMUYe-
CKOW OeATEenbHOCTU
O6pabartbiBatome npons-
BOACTBa 4050,810 1786,456 1679,425 2264,354 2176,777 1379,222 1874,033 53,7 63,4
N3 HUX:
- MeTannyprm4yeckoe npoms-
BOACTBO M NMpon3BOACTBO Io-
TOBbIX MeTarnmm4yecKknx naage-
nmn 3215,948 1174,457 1101,429 2041,491 1966,555 1234,008 1249,392 61,2 62,7
- XMMn4yeckoe npoumsBon-
CTBO 354,290 153,931 149,811 200,360 192,175 140,701 162,115 54,2 73,2
- NPOM3BOACTBO KOKCa U
HedpTenpoaykToB 112,108 109,842 106,540 2,266 2,205 1,095 109,903 2,0 49,7
- MpPoOn3BOACTBO MPOYUX HE-
MeTannmyeckmx MmHeparnb-
HbIX NPOOYKTOB 111,770 103,605 97,255 8,165 4,832 1,297 106,937 4,3 26,8
- NPOM3BOACTBO NMULLEBbIX
NpoAYyKTOB, BKIO4YaaA HanuTt-
Kn, 1 Tabaka 81,813 77,889 68,489 3,924 3,678 1,066 78,135 4.5 29,0
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Konnyectso

3arpsiaHsi- B ToM uucne Bbibpachl- 3 H1X ynoBneHo n Bcero BblI-
OLLMX BE- BaeTcs 6e3 04UNCTKN o0be3BpexeHo 6poLueHo B YTnnuau-
aTMocdep- | YNIOBMEHO K | pOBaHoO 3a-
LecTB, OT- MocTtynaet -
HbI/ BO34YX | KONUYECTBY | TPA3HSAIO-
Xo4AWMmxX oT B TOM 4mnc- | Ha o4uncT-
3arpasHa- | 3arpssHa- LWmMx Be-
cTaumo- Jie oT opra- Hble co-
N3 HuX lOLKUX Be- | loWMmx Be- LLEeCTB K
HapHbIX UC- HU30BaH- | OPYXeHus
Bcero Bcero yTUnusupo- | WecTs3a | LWecTs, % | YynoBneH-
TOYHUKOB HbIX UCTOMY- - 0
BaHO OTYETHbIN HbIM, %
3arpasHe- HUKOB BbI-
rog
HUS 6pocoB
- obpaboTka opeBeCUHbI 1
NPOu3BOACTBO M3OENUA U3
aepesa 60,455 59,820 55,435 0,635 0,602 0,227 59,853 1,0 37,6
- NPOU3BOACTBO TPAHCMOPT-
HbIX cpeacTB u obopynoBa-
HKs 30,333 24,435 21,776 5,898 5,549 0,646 24,783 18,3 11,6
- LLeNnono3Ho-bymaxHoe
Npou3BoACTBO, U3aaTernb-
ckasi U nonurpaduyeckas
0edaATenbHOCTb 27,234 27,217 26,630 0,017 0,009 0,009 27,225 100,0
JJoObl4a nonesHbIX nckonae-
MbIX 1891,008 1890,491 1642,915 0,517 0,188 0,095 1890,820 50,4
MponsBoacTeo 1 pacnpene-
NeHne anNeKTpo3Hepruu, rasa
u BOAbI 648,336 641,660 619,962 6,676 3,488 1,280 644,848 0,5 36,7
TpaHcnopT 1 cBA3b 236,347 236,021 207,879 0,326 0,221 0,046 236,126 0,1 20,6
Cenbckoe X0391CTBO, OX0Ta
N NecHoe X03ANCTBO 45,759 45,638 39,798 0,121 0,100 0,013 45,660 0,2 13,3
MpepoctaBneHne Npovmnx
KOMMYHanbHbIX, CoLManbHbIX
N NepcoHanbHbIX ycnyr 16,034 13,958 9,228 2,077 2,008 2,008 14,026 12,5 100,0
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Ta6nunua b.5 — Beibpocbkl okengos aszota (B nepecdete Ha NO,) B aTMOcepy cTaumMoHapHbIMU NCTOUYHNKAMW 3arpsi3HEHUS], UX OYMCTKA U

ytunmnsaumusa B 2016 ., TbiC. T

Konnuectso| B Tom uncne Bbibpachl- 3 HUX yrioBneHo 1
3arpsasHs- BaeTcs 6e3 04UNCTKN 0be3BpexeHo Beero Bbl-
OpoLlueHo B YTununsun-
HOLLMX BE-
aTtmocdep- | YNoBneHo K | poBaHO 3a-
LecTB, OT- MocTynaet -
HbIW BO34YX | KOSIMYECTBY | PA3HAIO-
Xxoaauwmx ot B Tom 4ymc- | Ha o4ucCT-
3arpasHa- | 3arpsisHs- LKnX Be-
craumo- ne ot opra- | Hble co-
N3 Hux OWMX BEe- | OLWKUX Be- LLEeCTB K
HapHbIX UC- HU30BaH- | OPYXeHus
Bcero Bcero | ytunuaupo- | LiecTB3a | LiecTB, % | ynosne-
TO4YHMKOB HbIX NCTOM- 8
BaHO OTYETHbIN HbIM, %
3arpsasHe- HWKOB Bbl-
rog
HUS 6pocos
Bcero 2024,799 1811,322 1614,443 213,477 194,680 77,364 1830,119 9,6 39,7
M3 HUX NO BUAaM SKOHOMU4Ye-
CKOW OeATEenbHOCTU
Mpou3BOACTBO U pacnpeae-
NeHne AneKTpolaHeprmn, rasa
u BOAbI 934,432 923,155 913,075 11,277 1,406 0,541 933,026 0,2 38,5
O6pabartbiBatoLme npons-
BoACTBa 618,991 418,819 371,555 200,172 191,734 76,730 427,257 31,0 40,0
N3 HUX:
- XMMn4yeckoe npoumsBon-
CTBO 238,432 43,274 38,638 195,158 187,306 74,837 51,126 78,6 40,0
- MeTannyprm4yeckoe npoms-
BOACTBO M NMpon3BOACTBO Io-
TOBbIX MeTarnmm4ecknx naage-
nmn 138,564 137,504 109,622 1,060 0,744 0,485 137,820 0,5 65,2
- NPOM3BOACTBO MNPOYUX He-
MeTann4yeckmx MmmHeparnb-
HbIX NPOLYKTOB 103,386 103,211 97,822 0,175 0,167 0,014 103,219 0,2 8,6
- MpPOn3BOACTBO KOKCa U1
HedpTenpoaykToB 52,937 52,937 50,264 52,937
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Konnuectso| B Tom uncne Bbibpachl- 3 H1X ynoBneHo n B
3arpsAsHs- BaeTcHd 6e3 OUnCTKU o0be3BpexeHo CEro BbI-
OpolueHo B YTunmsun-
IOLLMX Be-
aTtmocdep- | YNoBnNeEHO K | poBaHO 3a-
LecTs, OT- MocTynaet .
HbI/ BO34YX | KONUYECTBY | TPA3HSAIO-
Xxoaauwmx ot B TomM 4ymc- | Ha o4ucT-
3arpasHa- | 3arpsasHsa- LWMX Be-
cTaumo- Jie oT opra- Hble co-
N3 Hux IOLKUX Be- | lOWMmX Be- LLeCTB K
HapHbIX UC- HM30BaH- | OPYXeHus 0
Bcero Bcero yTUNu3npo- | WecTs 3a | LecTs, % | YynoBneH-
TOYHWNKOB HbIX UCTOMY- v 0
BaHO OTYETHbIN HbIM, %
3arpssHe- HUKOB Bbl-
rog
HUS 6pocos
- LLeNIII03HO-0yMaXKHoe
NMPOWM3BOACTBO, U3aaTerb-
ckasi 1 nonurpaduyeckas
0edaATenbHOCTb 21,115 21,109 20,709 0,006 0,003 0,001 21,112 29,4
- MPOM3BOACTBO MULLEBbIX
NPOOYKTOB, BKIOYAsA HANUT-
Kn, n Tabaka 19,467 18,957 16,802 0,510 0,460 0,181 19,007 2,4 39,3
- NPOU3BOACTBO TPAHCMOPT-
HbIX cpeacTB u obopynoBa-
HKs 10,350 9,687 8,183 0,663 0,552 0,508 9,798 53 91,9
- obpaboTka opeBeCUHbI 1
NpPOu3BOACTBO M3OENUA U3
JepeBa 8,180 8,130 7,387 0,050 0,034 0,030 8,145 0,4 86,9
[o6Gbl4a nonesHbIX nckonae-
MbIX 233,967 232,989 168,825 0,978 0,673 0,040 233,293 0,3 6,0
TpaHcnopT U cBA3b 173,633 173,580 115,828 0,053 0,040 0,006 173,593 14,8
Cenbckoe X03g1CTBO, OX0Ta
N NecHoe X03ANCTBO 12,557 12,550 10,182 0,007 0,006 0,002 12,551 0,1 30,9
MpepocTaBneHne NpoYnx
KOMMYHarbHbIX, CoOLnanbHbIX
M nepcoHarnbHbIX yCcrnyr 3,418 2,842 1,533 0,575 0,469 0,035 2,948 13,7 7,5
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Ta6nunua b.6 — Beibpocbl yrnesogopoaos (6e3 JIOC) B atmocdepy CTauMoHapHbIMU UCTOYHMKAMM 3arpsi3HEHUS], UX OYUCTKA U yTURn3aums B

2016r., ThiC. T
Konnyectso| B Tom uymcne BbiGpachi- 3 H1X ynoBneHo n BCero Bb-
3arpsasHs- BaeTcs 6e3 0YnNCTKN o0be3BpexeHo
OpoLueHo B YTununsun-
foLLMX Be-
aTMocdep- | YIOBIEHO K | pOBaHo 3a-
LecTB, OT- MocTynaet -
HbIW BO34YX | KOSIMYECTBY | PA3HAIO-
xoasauwmx ot B ToM umc- | Ha o4ncT-
3arpssHsa- | 3arpsisHs- LMX Be-
cTauyuno- ne ot opra- Hble CO-
N3 HUX OLWNX Be- | HOLWWNX Be- LLECTB K
HapHbIX UC- HU30BAaH- OopyxXeHua 0
Bcero Bcero yTUnuampo- | LWecTB3a | LWecTs, % | YNoBIeH-
TOYHUMKOB HbIX NCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HWKOB BbI- ron
HUA 6pocos
Bcero 3469,486 3405,498 2732,067 63,988 63,382 53,717 3406,104 1,8 84,8
13 HUX MO BUAAM 9KOHOMUYe-
CKOW OeATenbHOCTU
JJoObl4a nonesHbIX nckonae-
MbIX 1477,048 1477,046 1296,654 0,002 0,002 1477,046 9,9
TpaHcnopT 1 cBA3b 1191,752 1191,678 1154,530 0,074 0,024 1191,728
O6pabaTtbiBatoLyme npoms-
BoACTBa 124,296 61,338 29,826 62,958 62,420 53,663 61,876 50,2 86,0
N3 HUX:
- NPOU3BOACTBO KOKCa U
Hed)TenpoayKTOB 82,921 23,981 9,925 58,940 58,605 52,754 24,316 70,7 90,0
- XMMUYecKoe npousson-
CTBO 11,564 10,853 6,924 0,711 0,668 0,135 10,897 5,8 20,2
- NPOU3BO/ACTBO NULLEBbLIX
NPOAYKTOB, BKMOYasA HaMuT-
Kun, n Tabaka 5,937 5,041 1,986 0,895 0,864 0,004 5,073 14,5 0,4
- MeTannypruyeckoe npous-
BOOCTBO U NPOU3BOACTBO ro-
TOBbIX MeTanmnM4yecknx nsae-
nmn 3,898 3,111 1,254 0,787 0,726 0,115 3,172 18,6 15,9
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KonunyecTtBo

B Tom uncne Bbibpachl-

N3 HuX ynoBJreHo n

Bcero BbI-
3arpsasHs- BaeTcs 6e3 0YnNCTKN 0be3BpexeHo
OpoLueHo B YTunmsn-
HOLLNX Be-
aTMocdep- | YOBIEHO K | pOBaHo 3a-
LecTB, OT- MocTynaet -
HbIW BO34YX | KOSIMYECTBY | PA3HAIO-
Xoaswmx ot B TOM umnc- | Ha o4ucT-
3arpasHa- | 3arpsisHs- LKMX Be-
cTauyuno- ne ot opra- Hble CO-
N3 HUX OWNX Be- | HOLWWNX Be- LeCTB K
HapHbIX UC- HU30BAaH- OopyxXeHua 0
Bcero Bcero yTunuampo- | LWecTB3a | LWecTs, % | YNoBIeH-
TOYHUMKOB HbIX UCTOY- - 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HUKOB Bbl- ron
HUA 6pocos
- LLenmntono3Ho-bymaxHoe
MPOM3BOACTBO, U3gaTesb-
ckasi 1 nonurpaduyeckas
[eATenbHOCTb 2,446 1,557 0,471 0,890 0,890 1,557 36,4
- NPOV3BOACTBO MPOYMX He-
MeTann4Yecknx MMHeparb-
HbIX NPOOYKTOB 1,708 0,984 0,827 0,724 0,659 0,655 1,049 38,6 99,4
- obpaboTka opeBeCUHbl 1
NMpoun3BOACTBO U3aeNuii U3
JepeBa 0,515 0,513 0,064 0,002 0,002 0,513 0,5
- NPOV3BOACTBO TPAHCMOPT-
HbIX cpeacTB u obopynoBa-
HUSI 0,492 0,485 0,439 0,007 0,006 0,486 1,2
MpenocTaBneHne Npounx
KOMMYHarbHbIX, COLManbHbIX
1 nepcoHanbHbIX ycnyr 338,651 338,590 70,959 0,061 0,060 338,591
MpousBoacTBO U pacnpeae-
NeHVe 3NeKTPO3HepPrun, rasa
1 BOApbI 163,582 162,841 77,499 0,742 0,734 0,017 162,849 0,4 2,3
CenbcKoe x0341MCTBO, OXOTa
1 NeCHOE XO3SINCTBO 68,641 68,519 35,091 0,122 0,113 0,038 68,528 0,2 33,1
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Tabnunua b.7 — Bbibpockl NeTy4nx opraHMyYecknx CoeguHeHnn B atmocdepy CTauMoOHapHbIMU UCTOYHMKAMM 3arpsi3HEHUS], UX OUMCTKA U

yTunmnsauusa B 2016 ., T

Konu4ecTBo | B 1om uncne BbiGpacsI- N3 HUX yrnoBneHo Bcero Bbi-
3arpAsHA- BaeTCcs 6€3 O4YMCTKM 06e3BPeXeHo 6poLLEHO B VTUNU3U-
OLLMX Be-
aTMocdep- | YNOBMEHO K | poBaHoO 3a-
LLlecTB, OT- Moctynaet -
HbI BO34YX | KONIMYECTBY | TPA3HSIO-
XOASALWMX OT B Tom unc- | Ha ouncT-
3arpssHs- | 3arpssHs- LMX Be-
cTauuno- ne ot opra- Hble CO-
N3 HUX OLLMX BEe- | HOLWKX Be- LLeCTB K
HapHbIX UC- HU30BAaH- OopyxeHua o
Bcero Bcero yTunuaupo- | WecTB 3a | WecTs, % | ynoenex-
TOYHUMKOB HbIX NCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HUKOB BbI- ron
HUA 6pocos
Bcero 1827079,095 | 1292534,719 | 407040,176 | 534544,376 | 522435,165 | 81848,813 |1304643,930 28,6 15,7
O6pabaTtbiBatoLme npons-
BoAcTBa 922867,728 | 408825,914 | 177565,802 | 514041,814 | 506237,899 | 69991,374 | 416629,829 54,9 13,8
- XMMn4yeckoe npoumsBsopn-
CTBO 470852,794 | 58785,470 34811,040 | 412067,324 | 409988,500 | 22707,643 60864,294 87,1 55
- MPOV3BOACTBO KOKCa U
HedpTenpoaykToB 329677,050 | 251723,359 | 61897,615 77953,691 77121,813 36650,853 | 252555,237 23,4 47,5
- MPOV3BOACTBO TPAHCMOPT-
HbIX cpeacTB u obopynoea-
HUA 26090,309 18324,515 16261,003 7765,794 5958,158 3047,438 20132,151 22,8 51,1
- MeTannyprm4yeckoe npoms-
BOACTBO M NMpon3BOACTBO Io-
TOBbIX MeTalnmm4eckmnx nage-
nin 23686,036 16793,498 10317,046 6892,538 5771,265 3364,322 17914,771 24,4 58,3
- NPOM3BOACTBO NMULLEBbIX
NpoAYyKTOB, BKIO4YaaA Hanut-
K1, n Tabaka 18435,125 17953,457 15274,896 481,668 410,034 20,482 18025,091 2,2 50
- MpoOn3BOACTBO NMPOYUX HE-
MeTannmyeckmnx MmHeparnb-
HbIX NPOOYKTOB 10 307,374 5774,216 3989,338 4533,158 3797,995 3618,573 6509,379 36,8 95,3
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KonunyectBo

B ToM uucne Bbibpachl- 3 H1X ynoBneHo n Bcero Bbli-
3arpAsHs- BaeTCs 63 O4MCTKM 06e3BpexeHO GpoLLEHO B VTUNnan-
foLnX Be-
aTMocdep- | YIOBIEHO K | pOBaHoO 3a-
LecTB, OT- MocTynaet -
HbI/ BO34YX | KONMUYECTBY | TPA3HSAIO-
Xoaawmx ot B TOM umnc- | Ha o4ucT-
3arpssHda- | 3arpssH4ga- LWmMx Be-
cTauuno- ne ot opra- Hble CO-
N3 HUX IOWNX Be- | HoLWnX Be- LecCTB K
HapHbIX UC- HU30BAaH- OopyxXeHua 0
Bcero Bcero yTunuampo- | LWecTB3a | LWecTs, % | YNoBIEH-
TOYHUMKOB HbIX NCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpdasHe- HWKOB Bbl- ron
HUA 6pocos
- Lensnono3Ho-6ymaxHoe
NMpPOV3BOACTBO, U3aaTerb-
ckas u nonurpaduyeckas
0edaATenbHOCTb 8514,922 7832,077 7328,312 682,845 523,897 242,613 7991,025 6,2 46,3
- obpaboTka opeBeCUHbl 1
NpPon3BOACTBO U34EeNUN 13
aepesa 4237,674 3337,094 2774,432 900,580 798,028 128,866 3439,646 18,8 16,1
JJoObl4a nonesHbIX nckonae-
MbIX 568 390,082 | 568 202,619 | 150 612,673 187,463 185,220 8,776 568 204,862 4,7
TpaHcnopT 1 cBA3b 202 346,046 | 183 986,336 | 35862,358 | 18 359,710 | 14 242,009 | 11 696,310 | 188 104,037 7,0 82,1
MpownsBoacTBO U pacnpene-
NieHNe 3neKTPoaHepruu, rasa
1 BOAbI 29 670,658 | 29642,263 | 10 149,809 28,395 20,292 0,621 29 650,366 0,1 3.1
MpepoctaBneHne Nnpovnx
KOMMYHanbHbIX, CoOLManbHbIX
N NepcoHanbHbIX ycnyr 21 029,640 | 21 018,277 2108,802 11,363 10,860 4,975 21 018,780 0,1 45,8
Cenbckoe x0391CTBO, OX0Ta
N NeCHoe XO35MCTBO 11 289,974 | 11 257,596 5726,224 32,378 31,682 7,890 11 258,292 0,3 24,9
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MpunoxeHune B
(obsizaTenbHoe)

Mepeyenb HAT

Homep HOT HanmeHoBaHne HOT

HOT 1 lMpumeHeHne cucTemMbl akonormdeckoro MeHegpxkmeHTa (COM)

HOT 2 lNpoekTnpoBaHue

HOT 3 KOHTpOMnb OCHOBHbIX NAapaMeTPOB CTOYHbIX BOA/BbIOPOCOB B aTMOCepy C
Ncnosfib30BaHMEM CPeaCTB aBTOMaTU3aLnn

HOT 4 Mepunoaonyecknin KOHTPONb NapaMeTPOB CTOYHbLIX BOA/BbIOpOCOB B aTmocde-
Py

HOT 5 CoBepLUeHCTBOBaHNE TEXHOMNOMK, PECYPCO- N aHeprocbepexeHne

HOT 6 CokpalleHue BblIbpocoB B aTmocdepy

HOT 7 MpuMeHeHne TeXHONOrMNM ABONHOIO KOHTAKTUPOBAHUSA 1 ABOMHOM abcopbuunmn
npwv NPOU3BOACTBE CEPHOM KUCIOTbl U3 3NIEMEHTaPHOWN cepbl

HOT 8 OuncTka cTokoB (KOHAEHCAaTa COKOBOro rnapa) oT ammumaka B NpomM3BoACTBE
yaobpeHnin Ha OCHOBE a30THOKUCITIOTHON nepepaboTkm doctaTHOrO Chipbs

HOT 9 OuuncTtka cToKOB (KOHAEHCAaTa COKOBOro napa) B Nnpou3BoOACTBe Kapbamuga

HOT 10 | OuncTka CTOYHbIX BOA NMPON3BOACTBA 3KCTPaKLUMOHHON dOCEHOPHOM KUCIOThI,
ynapeHHon goocdopHOn 1 cyrnepdocgopHOM KNCNoT

HOT 11 CokpalleHue NocTynsieHun 3arpAasHALLNX BELWECTB B CTOYHbIE BOAbI

HOT 12 CokpalleHue notpebneHns ncxogHom Boabl

HOT 13 Vcnonb3oBaHne BOOOOOOPOTHBLIX CUCTEM

HOT 14 Mcnonb3oBaHue yCrIOBHO YNCTbIX BOA NPOM3BOACTBEHHbIX MPOLLECCOB

HOT 15 |YganeHue U3 CTOYHbIX BOA 3arps3HAOLLMX BELWECTB B COOTBETCTBUM C UX ha-
30BO-ANCMNEPCHBIM COCTAaBOM

HOT 16 | OumncTKa CTOYHbIX BOA OT HE(PTENPOAYKTOB, MUHEPASIbHBLIX Macen v XXUpoB

HOT 17 | OumncTKa CTOYHbIX BO4 OT BMONOrMyeckn pasnaraemMblx OpraHM4eCcKmx 3arpsa-
HEHNI

HOT 18 |YpaneHue n3 CTouYHbIX BOA a30Ta

HOT 19 | YaaneHue 13 cTouHbIX BoA doocdopa

HOT 20 | OuncTka CTOYHbIX BOA, coaepalmnx buonormyeckn Hepasnaraemble n (Mnm)
TOKCMYHbIE OpraHn4yeckue 3arpsasHeHns

HOT 21 OuuncTKa CTOYHbIX BOA, COAEpXaLLUUX TSHKenble MeTansbl

HOT 22 OumncTKa CTOYHbIX BOA OT Cynbunaos

HOT 23 | OumncTKa CTOYHbIX BOL OT HEOPraHUYeCcKkux conen (obLien mmHepanuaawmm)

HOT 24 | Ctabunmsauus opraHM4Yeckoro BewlecTBa ocaaka

HOT 25 | O6paboTka CTOYHbLIX BOA TEPMUYECKUMU METOOAMMN

HOT 26 BeccTouHasa TEXHONOMMSA OYMUCTKN CTOYHbIX BOA OT aKpUITOBOW KUCNOTbI, BYTH-
nakpwunara, MeTunakpunaTta, aTunakpunara, nsobytmnauyertara, 6yraHona,
MeTaHona, byTnundyTokcunponMoHaTta, 3TUN3TOKCUNPONMoHaTa

HOT 27 | 3akadka B M30NMpoBaHHbIE NNacTbl FOPHbLIX MOPOA

HAOT 28 | C6op n nokanusauusa BbIGpocoB B atmocdepy

109




UTC 47—2017

Homep HOT HanmeHoBaHne HOT

HOT 29 OuyucTka oTXoAALWMX ra3oB OT NblNn

HAOT 30 | Ounctka ot nbinv NH4NO3s n ammumaka B NpomM3BoACcTBE aMMUAYHOW CennuTpbl

HOT 31 | Ounctka oTxoasLmnx ra3oB OT aMMmnaka

HOT 32 | OumncTka oTXoAsWMmMX ra3oB OT ra3oobpasHbix coeguHeHun dtopa

HOT 33 Ounctka oTXo4AWMX ra3oB OT TymaHa U 6pbI3r CEPHOM KUCMOThI

HOT 34 | ABcopObumoHHasa o4ncTKa ra3oBoro Bbibpoca oT MeTaHona npu repmMeTUHHOM
HanMBe B XXeNe3HOL4OPOXHbIE LUCTEPHbI

HOT 35 |BeicokoTemnepaTtypHOe OKuUCIeHne ammMmmnaka

HOT 36 [fOoMOreHHOe BOCCTaHOBIEHNE OKCUOOB a3oTa

HOT 37 |Katanutuyeckoe BOCCTaHOBMNEHME OKCMOO0B a3oTa npu Npon3BoAcTBe a3oT-

HOWN KNCNOTbI
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ctyna : http://www.burondt.ru/NDT/NDTDocsDetail.php?Urlid=504&etkstructure_id=1872.

36. WHdOpMaUNOHHO-TEXHUYECKNA CNPABOYHUK MO HaUNy4yLWnM OOCTYMHbIM TEXHO-
normam UTC 22—2016 «Ounctka BbIGPOCOB BpeOHbIX (3arpA3HSOLWMX) BELEeCcTB B aTMO-
cepHbIn BO3ayX Npu Npon3BoACTBE NpoayKLMM (TOBAPOB), a Takke nNpu npoBeaeHun paboT
N OKasaHUW ycryr Ha KPYMnHbIX MNpeanpuaTuax» [ONeKTPOHHbIN pecypc]. Pexum goctyna:
http://www.burondt.ru/NDT/NDTDocsDetail.php?Urlid=813&etkstructure_id=1872.

37.  WNHdOopMaLUMOHHO-TEXHUYECKUIA CMPaBOYHMK MO HaUMy4ywnM SOCTYMNHbIM TEXHO-
normam UTC 2—2015 «[pon3BoaCTBO aMmMuaka, MUHeparbHbIX ya4obpeHun n HeopraHuye-
CKNX KMcnoT» [OneKkTpoHHbIN pecypc]. Pexum gocrtyna :
http://www.burondt.ru/NDT/NDTDocsDetail.php?Urlid=486&etkstructure_id=1872.

38. WMHdOopMaUNOHHO-TEXHUYECKNA CNPABOYHUK MO HaUNy4yLWnM OOCTYMHbIM TEXHO-
nornma ATC 18—2016 lNMpon3BoacTBO OCHOBHbIX OpPraHUYeCcKUX XUMUYECKUX BeLecTB [Onek-
TPOHHbIN pecypc] Pexum pocTtyna :
http://www.burondt.ru/NDT/NDTDocsDetail.php?Urlid=805&etkstructure_id=1872.

39. MeToanyeckme pekoMeHAauun Mo OonpeaerieHnIo TEXHOMOrMM B KadvecTsBe
Hauny4ywen JOCTYNHOMN TeXHoNoruu, yreepxaeHHole Npukasom MuHuUCTEpPCTBa NPOMBbILLIIEH-
HocTu n Toproenu Poccun ot 31 mapta 2015 r. Ne 665.

40. WNHJopMaLMOHHO-TEXHUYECKUIN CNPaBOYHUK MO HaUNyyLWwmnM OOCTYMHbIM TEXHO-
normam UTC 22.1—2016 «O6wme npuHUMNbI NPOM3BOACTBEHHOIO IKONTOMMYECKOrO KOHTPOSS
M ero Metporornyeckoro obecneveHms» [ONEKTPOHHbIM  pecypc] Pexum  pocty-
na http://www.burondt.ru/NDT/NDTDocsDetail.php?Urlid=815&etkstructure_id=1872

41.  WNHPOPMaALNOHHO-TEXHUYECKUA CNPABOYHUK NO HAUNYYLWMM AOCTYMHbLIM TEXHO-
normam UNTC 19—2015 «[lMpomn3BoacTBO TBEPAbIX M APYrMX HEOPraHUYECKUX XUMWUYECKUX
BELLECTB» [ONeKTPOHHbIN pecypc] Pexum AOCTy-
na http://www.burondt.ru/NDT/NDTDocsDetail.php?Urlld=807&etkstructure_id=1872

42. «BopgHbin kogekc Poccurckon degepaumm» ot 03.06.2006 r. N 74-d3 (pea. ot
29.07.2017)

43. T[OCT 27065-86 KadecTtBo BoA. TepMuHbl 1 onpegeneHns

44, depepanbHbin 3akoH OT 4 mas 1999 ®3-N 96 (pem.ot 13.07.2015 r.) «O6
oXxpaHe aTMOC(epHOro Bo3ayxa»

45, TOCT P 56255—2014 TepmuHbl 1 onpegenenust B obnactn obecneyeHns 6es-
OMAaCHOCTU XM3HU U 300POBbS

46. TOCT 25151—82 BogocHabxeHne. TepMuHbl 1 onpeaeneHns

47. TOCT 32693—2014 Y4eT npoMbiLLNEHHbIX BbIOPOCOB B atmocdepy. TepMUHbI
n onpegeneHus

48. [Mpukas Nockomakonorun PO ot 30 anpena 1999 N 216 «O6 ytBepxaeHun Me-
TOAVKM pacdeTa BblaeneHnn (BbIOpOCOB) 3arps3HAIOLLNX BELWLECTB B aTMOCcdepy Npy Nnpouns-
BOACTBE METansfonoKpbITUA ranbBaHMYECKMM CnocoboM (Mo BenmunHam yaernbHbIX nokasa-
Tenen)»

49, TOCT 17.1.1.01—77 OxpaHa npupoabl. 'mgpocdepa. Micnonb3oBaHne 1 oxpa-
Ha BoA. OCHOBHble TEPMUHbI U onpeaeneHuns

50. KapgpipoB O.P., TuxoHoBa W.O., KpyunHnHa H.E. [MpaBoBble npobnembl npu
rnybuHHOM 3aXOPOHEHUN NPOMBILLIIEHHBLIX CTOKOB M 0Tx0Ao0B// BogoouncTtka, BogonoaroTos-
Ka, BogocHabxeHune. 2016.Ne 5. C. 24-29
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51. TOCT P 57700.5-2017 «4ncneHHoe moaenuMpoBaHue (prn3ndecknx npoLeccos.
TepMmuHbI N onpeaeneHns B 06nacTn MeXaHUKn TeYEHUI B MOPUCTbIX cpeaax»
52. TOCT P 50544-93 «[Mopoapbl ropHble. TepMuHbI 1 onpeaeneHns»
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