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BBepeHue

HacToswmin HPOPMAaLMOHHO-TEXHUYECKUIA CNIPABOYHUK MO HaunyywmMM AOCTYMHbIM
TexHonornam «Cuctembl 06paboTkm (obpalleHns) Co CTOUHBIMM BOAaMM U OTXOASALLMMN ra-
3aMWN B XMMUYECKOM NPOMbILLNEHHOCTU» (Janee — cnpaBodHuk HOT) aBnseTcs AOKYMEHTOM
no craHjapTuaaumun, paspaboTaHHbIM B pesyfbTaTe aHanvM3a TEeXHWYECKMX, TeXHOoMornye-
CKUX U YNPaBIEHYECKNX PELUEHWI, MPUMEHAEMbIX Ha NPENPUSTUSX XMMUYECKOW MPOMbILL-
TNEHHOCTW.

PaspaboTka cnpasoyHuka HOT ocywiecTerneHa B cooTBeTcTBUM ¢ MoaTanHbiM rpadu-
kKoM cozpgaHna B 2015-2017 rr. cnpaBOYHMKOB MO HAWUMYYLWMM LOCTYMHBIM TEXHOMOIMSM,
yTBEPXAEHHbBIM pacnopspkeHnem lMpaeutensctea Poccunickon Pepepaumm o1 31 okTabps
2014 r. Ne 2178-p (pega. ot 7 urona 2016 r.).

CtpykTtypa Hactoswero cnpasodHmka HAOT cootsetcteByeTr FOCT P 56828.14—2016,
thopmat onmcanma TexHonormn — FOCT P 56828.15—2016, TepMUHbI NPUBEAEHbI B COOT-
Betcteum ¢ FOCT P 56828.13—2016.

Kpatkoe copepxxaHue cnpaBouHuka HOT

BeeneHue. [MprBeaeHoO KpaTkoe coaepxanve HacToswero cnpasoyvHmnka HOT n 063o0p
3aKoHoAaTenbHbIX LOKYMEHTOB, MCMOMb30BaHHLIX MPU €ro paspaboTke.

MNpepucnoBue. Yka3saHa Lenb paspaboTkv HacToswero cnpasovHuka HAT, ero cra-
TYC, 3aKOHOAATENbHbIA KOHTEKCT, ONUcaHVe KOHKPETHOW NPOGReMbl MEXOTPACNEBOro xapak-
Tepa, peluaeMon HacTosILLMM crnipaBoyHukoM HAT, kpaTkoe onvcaHue npoueaypbl Co3aaHus
B COOTBETCTBUM C YCTAHOBMEHHBLIM NMOPSAKOM, 8 Taloke MOpsSiA0K €ro NPUMEHEHUSI.

O6nactb npuMeHeHus. lNpuBeaeHbl obnacty npumeHeHuss HOT, Ha koTopble pac-
NpoCTpaHsieTCs HacTosaLWwmi cnpaeodHuk HAT.

B paspene 1 npeacraeneHa obwasa vHbopMaums O paccMaTpyBaeMon OTpacreBon
npobneme: o6pabotke (obpaleHun), BKNHOYAss OYUCTKY, BbIOPOCOB BPeaHbIX (3arpsasHsro-
LMX) BeLeCTB B aTMOCHEPHLIA BO3AYX, 06E3BPEXMBAHUN CTOYHBIX BOA NPEANPUSTUA XUMU-
YeCKOWN OTpacsv NPOMbILLIEHHOCTW.

B paspene 2 npencraBneHo ONMCaHME TEXHOMOTMYECKMX MPOLIECCOB, UCMONb3yeMbIX
B Hacrtoauwee BpeMa ana obpaboTkm (obpaweHns), BKNoYas OYUCTKY, BbIBPOCOB BpeaHbIX
(3arpssHsAloWmMX) BewecTe B atTMocdhepHbI BO3AYX, CTOYHbIX BOA B OCHOBHbIX MPOW3BOS-
CTBax XMMWYECKON MPOMBbILLINEHHOCTU.

B paspgene 3 npuBoasaTcs xapakTepHble BbIOpOCHI B aTMOCEPHBI BO3AYX U 3arpas-
HSIOLME BELLECTBa, CoAepXallMecs B CTOYHbIX BOAAX ANSA NPEANPUSTUA XMMUYECKOW Npo-
MBILLFIEHHOCTU.

B paspgenax 4-7 npefcraBneHbl NOAX0A K MOHATUIO HAUMYYLNX AOCTYMHbLIX TEXHOSO-
i (HOT), skoHomu4eckue acnektbl BHeaperusa HAT 1 nHdopmaumsa 0 nepenekTUBHbIX TeX-
HOMorusix.

3aiounTenbHble NOMoXeHUs U pekomeHpaumu. lNprBeaeHbl cBefeHus 06 nc-
Nofb30BaHHbLIX Matepuanax npy Nnoarotoeke cnpasoyvHuka HAT.

Bubnuorpadusa. B 6ubnuorpacdumn npuseaeH nepeyeHb UCTOYHMKOB MHGopMaummn n
HOPMAaTMBHbLIX MPaBOBbLIX AKTOB, UCMOIb30BaHHbIX MPY paspaboTke HACTOSILLEro CrpaBoYHU-
ka HOT.

Mpunoxenus. B npunoxeHuun A npyBeeHbl TEPMUHBI U ONPEAENEHUs, B NPWITOXe-
HUN B — BBIBPOCHI B aTMOCHEPHBIN BO3AYX 3arpAsHSIOLLMX BELLECTB, OTXOASALLMX OT cTaum-

Vv
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OHapHbIX UCTOYHMKOB, B 2016 I., B npunoxeHun B — nepeyers HAT, no3sonatowLmx cokpa-
TUTb 3MUCCUM B OKPY>KAIOLLIYIO Cpeay.

W
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Mpeaucnosue

Llenn, OCHOBHbIe MPUHUMWMNBI U MOPSAOK pa3paboTki MHPOPMALMOHHO-TEXHNYECKMX
CNPaBOYHMKOB MO HAWMyYLMM JOCTYMHbIM TEXHOMOMMSIM YCTaHOBMEHbI MOCTAHOBMNEHNEM
MpaBuTenscTea Poccuickon depepaumm ot 23 pekabpsa 2014 r. Ne 1458. MepeveHs obna-
CTel NPUMEHEHNS HannyyLnX AOCTYMHbLIX TEXHOMNOIMIA onpeaeneH pacnopsbkeHnem MNpasu-
TenbctBa Poccuiickon depepauunm ot 24 gekabpsa 2014 r. Ne 2674-p.

OcHoBHOM Uenblo paspaboTku HacToswero cnpaesodHvka HOT sBnseTca cosgaHve
GasoBoro nHcTpymeHTa ans sHepperHns HAT B obnactun cosganus cuctem obpaboTtkm (06-
paLleHns) CO CTOYHBIMU BOAAMM 1 OTXOASALLMMU rasaMm B XMMUYECKON MPOMbILLNEHHOCTM.

1 Ctatyc pokymeHTa

Hactoswmi cnpasoynvk HOT aBnsieTcA JOKYMEHTOM MO CTaHgapTusaumm u paspabo-
TaH B COOTBETCTBUM C MOMNOXEHUAMY, TPEOOBAHUAMU N TEPMUHOMIOTUEN, USNOXEHHBIMA B
FOCT P 56828.13—2016, TOCT P 56828.14—2016, TOCT P 56828.15—2016.

2 UHndpopmaums o paspaborTumkax

HacToswmin cnpaesoynmk HOT paspaboTtaH TexHndeckon pabouen rpynnon «Cucrembl
obpaboTtkn (obpalleHns) CO CTOYHbIMU BOAAMU U OTXOAALMMU rasamm B XMMUYECKOW Mpo-
mMblwneHHocTuy (TPI 47), coctaB KOTOPON yTBEPXAEH B COOTBETCTBUAM C NPOTOKONOM COBe-
WaHWa oA NpPeAcenarenscTBoM 3amectutens MUHUCTPa MPOMBIWNEHHOCTU U TOProBMn
Poccuiickon  depepayum  B.C.OcbmakoBa or  22mapta  2017r. Ne 15-OB/12
«O dopmmpoBaHMmM TexHnYeckmx paboumx rpynn 2017 r.».

Hactoswmi cnpaBoynvk HOT npeacraesneH Ha yTBepxaeHue bopo Havnyuqwmx ao-
CTYMHbIX TexHoNnorn (ganee — bropo HAT) (www.burondt.ru).

3 Kpatkasa xapakrepuctuka

Hacroawmn cnpasoyHnk HAOT coaepxuT onucaHns MCNOMb3yeMbIX B HACTOSLEE Bpe-
ms B Poccuiickor degepaummn yHUBeEpcanbHbIX NOAXOA0B U METOA0B, NPUMEHUMBIX Npu 06-
paboTke (oOpalleHnn), BKIYasi OUYUCTKY, BbIBPOCOB M COPOCOB BpeAHbIX (3arpA3HSAHOLLMX)
BELLECTB Ha MpeanpuaTUAX, OTHOCALUMXCA K obnactam npumeHeHns HAT, onpepeneHHbIM
pacnopspkeHmem lMpaeutensctea Poccuiickon ®epepaunm ot 24 gekabpa 2014 r. Ne 2674-p.
M3 aTux NoaxoaoB M METOAOB BbIAENEHbI PELLEHUS, NPU3HAHHBIE HAUNYYLWMMUW AOCTYNHBIMA
TEXHOSOTNAMM AN NPUOPUTETHBIX oBnacTel npumeHeHus HAT, Bkntodas, No BO3MOXHOCTY,
COOTBETCTBYHOLLME MapaMeTpbl 3KOMOTMYECKON Pe3ynbTaTUBHOCTU, PECYPCO- U SHEprodd-
PEKTUBHOCTM, a TaKke IKOHOMUYECKNE NoKasaTenw.

4 B3aMMocBS3b ¢ MeXAYHapOAHbLIMU, PETMOHANbHLIMU aHaNIoramMmun

Hactoswwii cnpasoynmk HOT paspaboTaH ¢ y4eTOM NONOXEHUN eBPONencKkoro cnpa-
BOYHMKA MO HaWMy4lMM LOCTYMHbIM TexHornorusam «EBponenckan kommuccus. Cuctembl 06-
paboTkn/obpalleHna Co CTOYHBIMA BOAEMMU U OTXOAALLMMM rasamm B XMMUYECKOW MPOMBILLI-
JNIEHHOCTUY, WCMONHUTENbBHOrO peweHns Esponenickon Komucemm 2016/902 ot 30 mas
2016 1., ycTaHaBnMearoLwero BbiBogbl 0 Bbidope HOT B coorseTcTemMu ¢ Aupektmeon EBpo-
nenckoro napnameHTta n Coseta EC 2010/75/EC «O npombILneHHbIX BeIBpocaxy NpuMeHu-
TeNbHO K OBLLENPUHSTLIM cUCTEMaM 00paboTKN CTOYHBIX BOZ M OTXOASALLMX ra30B B XMMUYE-
CKOM MPOMBILLAEHHOCTU 1 0BpalleHmsa ¢ HUMK, PyKOBOASLLEro AOKYMEHTa MO TEXHONOTUSAM
perynupoeaHus BbiOpocoB cepbl, NOx, NeTyumx opraHMyeckux coefiHeHUn, Nbinn us craum-
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OHapHbIX MCTOYHMKOB (KOHBEHUMS O TpaHCrPaHWYHOM 3arps3HeHWn Bo3gyxa Ha Gonbluune
PaccToAHMS).

5 C6op paHHbIX

UHdopmMaLmsa 0 NPpMMEHSAEMbIX Ha NMPOMBILLNIEHHBLIX MPEANPUATUAX TEXHONOMMYECKNX
npoLieccax, 06opyAoBaHMK, a Takke 06 UCTOUHUKaxX 3arpsi3HEHUsT OKPYXatoLLen cpeabl, Tex-
HOMOMMYECKMX, TEXHUUECKNX U OPraHn3aLMOHHbBIX MEPONPUSITUSIX, HarpaBNeHHbIX Ha CHDKe-
HWe 3arpAsHEHNs1 OKPYKatoLLEN cpeibl U MOBbILLEHUE 3HEProadeKTUBHOCTY U pecypcocte-
peskeHusi 6bina cobpaHa B npouecce paspaboTku cnpaBodHuka HAT B cootBeTcTBUmM ¢ [Mo-
psakom cbopa paHHbIX, Heobxoaumblx Ans pas3paboTkn MHEGPOPMALMOHHO-TEXHUYECKOro
CNpaBOYHMKA MO HaWUMYYLWNM AOCTYMHBIM TEXHOMOMMSM U aHanNM3a NpUOpUTETHLIX Npobnem
oTpacnu, yTBepXaeHHbIM npukazoM PocctaHgapTa ot 23 utonsa 2015 r. Ne 863.

6 BsaumocBAasb ¢ gpyrumu cnpasouHukamu HAT

Bsanmocea3b HacToswero cnpasodHuka HAOT ¢ gpyrumu cnpasodnvkamu HAOT, pas-
paboTaHHbIMK 1N paspabaTbiBaeMbIMU B COOTBETCTBUM C pacriopsbkeHvem lMNpaeutenscTea
Poccuickon ®epepaumm ot 31 oktabpsa 2014 r. Ne 2178-p, npuBeaeHa B pasgene «Obnactb
NMPUMEHEHNAY.

7 Wucpopmauma o6 yTBepxaeHUn, onyonukoBaHum u BBegeHUU B AeUcTeune

Hacroawmn cnpasounuk HOT yreepxaeH npukasom Poccranpapra ot 15 pexabps
2017 r. Ne 2846.

Hactoawwi cnpasounuk HOT BeBeaeH B pewnctene ¢ 1 mona 2018 r., oduumansHo
onybnmkoBaH B MHHOPMaLNOHHOM cucTeme obLero nonb3oBaHNs — Ha ouLmMansHOM camn-
Te depepanbHOro areHTCTBa Mo TEXHWUYECKOMY PErynupoBaHuio U MeTponorun B cetn UH-
TepHeT (www.gost.ru).
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MH®POPMALUWOHHO-TEXHUWYECKUU CNPABOYHMUK
no HAUWNYYWUM AOOCTYNHBIM TEXHONOIrNUAM

CUCTEMbI OBPABOTKU (OBPALLIEHUA) CO CTOYHBLIMKU BOAAMM
W OTXOAALLMMU FASAMU B XUMUYECKOW MPOMbILUNEHHOCTHU

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

HOara BBegeHua — 2018-07-01
O6nacTb NpUMeHeHus

Hactosiwmin cnpasoyHuk HOT pacnpocTpaHseTca Ha cucteMbl obpaboTtku (obpale-
HWS) CO CTOYHLIMM BOAAMW N OTXOASALLUMMW ra3amm B XMMUYECKOW MPOMBILLMEHHOCTH, B TOM
ymcne npv NPON3BOACTBE:

- OCHOBHbIX OPraHNYECKMX XMMUYECKNX BELLECTB;

- NPOAYKLMM TOHKOrO OpraHU4eckoro CUHTE3a;

- NOSIMMEPOB;

- OCHOBHbIX HEOPraHNYECKUX XMMUYECKUX BELLIECTB;

- HEOPraHWYECKNX KNCNOT, MUHEPanbHbIX yA00peHUN;

- TBEPAbIX U APYTNX HEOPraHNHYECKMX XUMUYECKNX BELLIECTB;

- CneumnanbHbIX HEOPraHNYECKMX XMMUKATOB;

- NPOYMX OCHOBHBIX HEOPraHNHYECKUX XMMUYECKNX BELLIECTB.

Cnpasoynnk HOT paccmatpueaeT cnocobbl U cuctembl obpaboTkm (obpalleHns)
CTOYHbIX BOJ W YCMOBHO YMCTbIX BOA, ra3oobpasHbIX BbleNeHNN, OTXOAALLMX ra3oB (B COOT-
BETCTBMW C ONpPeAeneHUsIMU, NPUBEAEHHLIMW BO BBELEHN U NMPUIoxeHUn A), obpasyroLmx-
CA NPV MPOW3BOACTBE Pa3snNYHOA XMMUYECKOW NPOAYKLIMK, a Talkke paccMaTpuBaloTcs Cro-
cobbl OpraHM3aLMOHHO-YNPaBIeHYECKOro U TEXHOMOrMYeckoro xapakrepa. Obnacrte npume-
HeHus cnpasoyHnka HAT B uactn o6paboTkm (oBpalleHns1) CTOUHBLIX BOA U YCIOBHO YUCTbIX
BOZA npuBeaeHa Ha pucyHke 1. PucyHok 1 Takke oTpakaeT B3aMMOCBSA3b HaCTOALLEro cnpa-
BovHuka HOT ¢ apyrumm cnpaBoyHnkamm HAT.

HacTtosiwmi cnpaesouHuk HAT paspaboTtaH B COOTBETCTBMU C pacrnopsikeHnem MNpasu-
TenbcTBa Poccuiicko ®epepaumm ot 31 oktabps 2014 r. Ne2178-p n BknodaeT B cebs
onmcaHue yHMBepcanbHbIX MOAXOA0B M crocoboB, NPUMEHKMBIX NPU NPON3BOACTBE XUMUYe-
CKOW MpOAYKUMN Ha NPpeanpusTusx, oTHocAWmMXcA k obnactaMm npumeHenns HAT, onpene-
NeHHbIM pacropstkeHeM lMpaeuTtenbcTBa Poccuiickon depepauum ot 24 aekabps 2014 r.
Ne 2674-p.

HacTosawwin cnpasouHnk HOT oxsaTtbiBaeT cneaylolme acnekTbl XO3sSMCTBEHHON Aes-
TENbHOCTU:

- CUCTEMbI 3KOMOMMYECKOr0 MEHEIKMEHTE,

- NPOU3BOACTBEHHbIN 3KONOrnyecknin koHTponb (M3K);

- PELLEHMS MO CHWKEHMIO NOTPebNeHns NCXoaHOW (MPUPOAHON) BOAbI;

- CUCTEMBI YMpaBeHNs CTOYHBIMU BOgaMM, UX cBop 1 0BpaboTky;

- cUCTeMbl ynpaeneHus Boibpocamm B atmocdepy, ux c6op n obpaboTky;

- TepMuyeckne cnocobbl 06paboTkn OTXOASALLMX ra3os.

1
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HacTosawwi cnpasoyHnk HOT pa3paboTaH ¢ yyeTom criegyromx cnpasoyHmkos HAT:

1) UTC 2—2015 «Mpon3BoaCTBO aMMmaka, MUHepanbHbIX YA0BPEHWA 1 KUCNOT»;

2) UTC 8—2015 «OuncTka CTOUHbIX BOA MpW MPOVM3BOACTBE MPOAYKLMW (TOBapoB),
BbINOMNHEHNM paboT 1 oKasaHWM YCNyr Ha KPYMHbIX NPeANPUATUAXY;

3) UTC 18—2016 «Npoun3BOACTBO OCHOBHbIX OPraHNYECKNX XMMUYECKNX BELLIECTBY,

4) UTC 19—2016 «[Npon3BOACTBO TBEPAbIX U APYrUX HEOPraHUYecKMX XMMUYECKUX
BELLECTBY;

5) UTC 22—2016 «OuncTka BbIBpoCcOB BpeAHbIX (3arpAsHAOLLMX) BELLECTB B aTMO-
cepHbIA BO3AYX NPY NPOU3BOACTBE NPOAYKLMM (TOBAPOB), a Taioke Npu nposeseHun paboTt
N OKa3aHWW yCryr Ha KPYMHbIX NPeanpPUATUSXY;

6) UTC 22.1—2016 «O6wpme npUHUMMBLI NMPOU3BOACTBEHHOrO 3KOMOMMYECKOro KOH-
TPOMSA 1 ero MeTPonorMyeckoro obecneyeHms ».

[lononHuTenbHblE BUAbI AeSTENBEHOCTU, OCYLLECTBNsieMble npu obpaboTtke (obpalle-
HWM) CO CTOYHBLIMW BOAAMU N OTXOASLLMMW razamm B XMMUYECKON MPOMBILLMEHHOCTH, U COOT-
BETCTByHOLME MM cripaBoyHukn HAT, onpeaeneHHble pacnopsikeHvem [MpaButenscrea P&
oT 31 okTsibps 2014 r. Ne 2178-p, npmBeaeHs! B Tabnuue 1.

Ta6nuya 1 — JononHuTenbHble BUAbI 4eATENBHOCTU Npy oBpaboTke (06paLLeHum) CO CTOYHLIMU
BOZAMW U OTXOASALLMMU razamn B XMMUYECKOW NPOMbILLNEHHOCTU U COOTBETCTBYIOLME UM
cnpasoyHukn HOT

Bua aestensHocTH HavmeHoBaHWe cooTBeTCTBYIOLEro cnpasoyHuka HOT

Ouunctka BbIGpocos BpeaHbix | Cnpasounuk HOAT UTC 22—2016 «Oumnctka BeiGpocos
(3arpssHAOLLMX) BELLECTB B BpeAHbIX (3arpsA3HAOLLIMX) BELWECTB B aTMOCHEPHbIN BO3-

aTMOCKEPHBIA BO3AYX AyX Npy NPOM3BOACTBE NPOAYKLMK (TOBapoB), a Talkke npu
nposeaeHnn paboT 1 Oka3aHWW YCryr Ha KPYMHbIX Npe-
NpUATUSX»

Ouncrtka u ytmnmsaums ctou- | CnpasoyvHuk HOT UTC 8—2015 «OuncTka CTOYHbIX BOA

HbIX BOJ, npv NPOM3BOACTBE NPOAYKUMMN (TOBAPOB), BbINOMHEHUM pa-

60T 1 0Ka3aHUM yCnyr Ha KPYMHbIX NPEANPUATUAX»
OcyliecTeneHve nponssopa- CnpasoyHvk HAT UTC 22.1—2016 «O6wme npuHUmMnbI
CTBEHHOIO 3KONOIMYECKOro NPOU3BOACTBEHHOIO 3KOJIOMMYECKOTO KOHTPOMS U €ro MeT-
KOHTpOns pornoruyeckoro obecneyeHusi»

Mpwu paspaboTke HaCTOSALLEro CnpaBoYHMKa UCMOMb30BaHbI MaTepuarbl eBpONenckoro
cnpasoynmka no HAT BREF CWW Common waste water and waste gas
treatment/management systems in the chemical sector.
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PucyHok 1 — Cdpepa pacnpocTpaHeHUs HacTosLero cnpaBoYHuKa
B YacTn 06paboTkn (06paLleHnst) co CTOYHbIMK BOAAMM
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Paszgen 1. O6was nigopmaumsa o paccmaTpmBaemMon
MexXoTpacneBoi npoGneme

1.1 XumMuueckasa npoMbIlNEeHHOCTb Poccuinckon ®eaepaummn
(TeKywee cocTosiHue)

1.1.1 BbI6GpochI 3arpsisHsIlOLMX BeLWeCTB B aTMocdepy

B tabnuue 1.1 npeacrasneH obwmini 06bem BLIGPOCOB 3arpA3HAIOLLMX BELLECTB B aT-
Mocdepy OT cCTauvoHapHbiX WCTOuHMKOB B Poccunckon $epgepauum B 2010-2016 rr.
Mo o6bemam BbIGpocoB B aTtMocdepy OT CTauMOHapHbIX UCTOYHUKOB NEPBOE MECTO 3aHu-
MatoT obpabaTbiBatoLyme nponseoacTea — 5777,7 Toic. T/rop (B 2016 r. — 33,3 % oT obwero
KonuuecTea BbIGpPOCOB), MPUYEM OCHOBHBIM 3ArpA3HUTENEM BbICTYNAET METanypruyeckas
NpoMbiILLNeHHOCTb (B 2016 . 66,2 % BbIGpocoB obpabaTkiBarolLyx NPOM3BOACTB MPUXOAU-
NoCb Ha MeTannyprmyeckoe MNPOU3BOACTBO, @ Ha XUMUYECKOe MNpOoM3BOACTBO — 6,5 %).
B aTMocdepHbI BO3AyX MPeanpuAaTUAMN XMMUYECKOW MpoMbILneHHOCTU B 2016 r. Bbino
BbiGpoLleHo 375,7 ThbiC. T 3arpsisHAOLLMX BellecTB. 3To coctasmno 2,17 % ot obwero konu-
YecTBa 3arpAsHSALLMX BELLECTB, BbIBPOLLEHHbIX B aTMOCHEPHbIA BO34YX OT CTaLMOHaPHbIX
MCTOYHMKOB (cM. pucyHok 1.1). 3a nepwog 2010-2016 rr. B cpeaHeM ANA OTPacnn xvmude-
CKOV MpOMbILLNEHHOCTM Habnroganca pocT Beibpoca 3arpAsHSAIOWMX BeLLeCTB B atMocdepy
Ha 12 %, 4TO CBA3aHO C yBenvveHvem obbemoB NpounsBoacTea. Jpyron KpynHbIn 6nok nc-
TOYHUKOB 3arpsisHeEHNst aTMocepHOro Bosgyxa obpasytoT npeanpuaTia no fobbiye nones-
HbIX McKonaembix — 4911,9 Tbic. T B 2016 1. (28,3 %). 3HauntensHele 06bembl BLIOPOCOB B
aTMocdepy xapakrepHbl ANS NPeAnPUATUA TOMITMBHO-3HEPTETUYECKOrO KOMINEKCa, CBA3aH-
HbIX C MPOW3BOACTBOM, Mepejayen n pacnpeseneHnemM SNeKTPO3Heprum, a TaKkke C TpaHc-
nopTMpoBaHMeM no TpybonpoBogam rasa W NpoAykToB  ero  nepepabotkn —
3645,9 TbIc. T/rog (21,01 %).



Bbl6pOChl 3arpsA3HsAOLULNX BelwecTs B aTMocdepy
OT CTallMOHAPHbIX WCTOYHWKOB MO OCHOBHbLIM BUAAM AeATENbHOCTU
MPELOCTAB/IEHWE MPOYMX

KOMMYHANbHbIX, COUWANbHbLIX
MEPCOHANbHLIX YCNYT

% NMPOYME BUAbI 3KOHOMUYECKOW
AEATENBHOCTN
)
34PABCOXPAH EHVE W NPELOCTAB/NEHNE CENNbCKOE XOBHI/ICTBVO, OXOTA NNECHOE
COUWANBHBIX YCNYD X034MCTBO

1%

TPAHCMOPT U CBA3b
11%

LOBbIYA NONE3HBIX NCKOMAEMBbIX
29%
MPOM3BOACTBO W1 PACTIPBOENEHVE
ANEKTF OBHEPTVN, TA3A V1 BObI
2

BbIGpOCHI 3arpsa3HALLNX BELLECTB BaTMOChepY
OT CTaLlMOHapPHbIX UCTOYHMKOB 06pb6aTbiBalOLW MK MPOM3BOACTBAMY

npovaa ofeTao nuwes bK npoayktos, K/IKOYA
KANUTK 1. NTABAKA
1%
OBPABOTKA APE3ECKKbI 1 TPOM3BOACTBO
V3O U3OENIA

npcy e MPOUITCACTA )
2
LIENTFOMKO3HO-EYMAX HOE MPOU3BOACTBQ;
npouracArraoTPAHIMOPTHLK cpeacTs u V3OATE/TECKAA W MONUTPADUYECKAA
OBOPYAM Ak A [JEATENIBHOCTb
% 2,

MPOK304CTBO (OKCA V1 HE®TENPOAYKTOB
left.

XM MYECKOE NMPOM3BOACTBO
™

MeTasyprum eo”oe nponsacacTao U

npom3ec,qrr30rOTOBbKvmeTannMLleCKMVl MPOK33CACTIO NPOHUK HemeTan MHBAKT

MWHEPA/bHbIM NPCAYKT33

PucyHok 1.1 — BbI6poChl 3arpAsHALWLMX BewecTB B aTmocdepy B 2016 T.
(no paHHbIM PoccTtaTta «CBefleHMs 06 oxpaHe aTmoctepHoro Bosayxa 3a 2016 r.»)
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Tabnuuya 1.1 — Beibpockl B aTMocdepy 3arps3HSIOLLNX BELLIECTB, OTXOASLLUX OT CTaLMOHapPHbIX
WCTOYHUKOB, MO BUAAM IKOHOMNYECKON AEATENbHOCTY, ThIC. T

2010

2011

2012

2013

2014

2015

2016

Bcero

191156

19162,3

19630,3

18 446,5

17 451,9

17 2957

17 349,3

ObpabatbiBaroyme
npoussoacTea

6431,0

6523,1

6406,5

6218,8

59324

5968,6

57777

N3 HUX:

- MeTannypruyeckoe
NpPoOV3BOACTBO U Mpo-
W3BOACTBO rOTOBbIX
MeTanIM4yeckux naae-
nmn

4289,2

4365,4

4262,2

4114,6

3954,0

3994,3

38241

- NPOU3BOACTBO KOKCa
N HedOTENPOAYKTOB

733,3

742,0

753,1

736,5

628,3

609,2

601,2

- XUMU4YeckKoe npons-
BOACTBO

334,6

338,2

338,7

335,3

361,6

368,9

375,7

- NPOM3BOACTBO NPO-
YMX HEMETaMNNYECKUX
MUHepanbHbIX MNPOAYK-
TOB

418,6

436,7

435,0

4250

390,0

402,6

354,7

- NPOV3BOACTBO NKLLE-
BbIX MPOAYKTOB, BKIIO-
Yyas HanuTKK, 1 Tabaka

138,2

1471

140,1

140,7

1428

146,0

156,1

- LieNmtornosHo-
OyMaxHoe NponsBoa-
CTBO; M3aaTenbcKkas 1
nonurpaduyeckas ge-
ATENbHOCTb

145,1

129,7

128,5

129,6

118,9

114,3

120,1

- obpaboTka apeBecu-
Hbl U MPOV3BOACTBO
nsgenuii u3 gepesa

84,2

82,9

)

86,9

86,3

)

89,7

90,1

90,8

’

- NPOU3BOACTBO
TPaHCMOPTHBIX
cpepncTs u oGopyaosa-
HUS

93,1

86,0

)

89,9

85,8

)

78,8

74,6

75,9

)

MpounsBoAcTBO U pac-
npegeneHne anekTpo-
3Heprvn, rasa v Bogbl

4327,2

4071,2

4164,4

3868,7

3761,5

3671,5

3645,9

[obblya nonesHbIX 1c-
KonaembIx

5200,3

5616,0

6128,4

5265,9

4943,8

47547

4911,9

TpaHcnopT n CBA3b

2426,4

2248,0

21073

2219,9

1931,3

1885,4

1846,9

CenbcKkoe X03NCTBO

136,6

1411

162,5

164,7

1853

197,3

128,2
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Bbi6pochl 3arpsi3HAOWLMX BELECTB B aTMOcdepy CTauMoHapHBIMA UCTOYHMKaMK 3a-
rPSA3HEHNS, NX o4nCTKa 1 ytunmsaums B 2016 r. npueegeHsl B npunoxernm b.

Ha npeanpusitusax  XMMMYECKOW  MpoMmbiwneHHoctM B 20161,  obpasoBanoch
2109,3 TbiC. T TBEPAbIX 3arpA3HAOLMX BEWeCTB, YTO coctaenseT 9,9 % ot obwero konmye-
CcTBa TBEPAbIX 3aArps3HAIOLMX BELLECTB, OTXOASAMX OT obpabaTtbiBaomx NpOU3BOACTB.
98,3 % TBEpAbIX 3arpsI3HSIIOLLNX BELLECTB YIIOBMNEHO B CUCTEMAX OYUCTKU, BbIOPOCHI TBEPAbIX
3arpA3HALLMX BELECTB B atmocdepy OT NpeanpuAaTUiA XMMUYECKOW NPOMBILLIIEHHOCTU CO-
craeunmn 36,9 Tbic. T (7,5 % OT BbIOPOCOB TBEPAbIX 3ArpA3HAIOLMX BelecTB B atMocdepy
Bo3ayx obpabatbiBatoymm npomssoacTeamn U 2,1 % oT obmx BbIGPOCOB TBEPAbLIX 3arpas-
HAWMX BewecTB B atmocdepy). O6bembl BbIGPOCOB TBEPABIX 3arps3HAIOLMUX BELLECTB B
aTmocepy NPeanpUSTUAMU XMMUYECKOA NPOMBILLNEHHOCTU CONOCTaBUMbI C 06 beMamu Bbl-
BpocoB TBEPALIX 3arpA3HAIOLMX BELLECTB OT CENbCKOr0 XO3AUCTBA, OXOThI U JIECHOTO X035N-
ctea (35,4 Teic. T B 2016 r.) unu oT TpaHcnopTa 1 cBa3n (34,4 Teic. TB 2016 ).

KonuuyectBo 06pazoBaBLUMXCSl ra3006pasHbIX U KUAKUX 3arpsasHSAOWMX BewecTs B
2016 1. oT obpabaTbiBaroLLIMX NPOU3BOACTE cocTasmno nopsaaka 10 000 Teic. T. Mpeobnaaa-
IoWNn 00beM BbIOPOCOB rasoobpasHbIX W XKUAKMX 3arpAsHAOWMX BELWECTB B aTtMocdepy
cpegn obpabaTbiBaloWMX NPOU3BOACTB MPULLENCA HA MEeTanmypriyeckoe npov3soacTeo U
NMPON3BOACTBO rOTOBbIX MeTannunyeckux nsgenun (68,5 % ot Beibpocos obpabarbiBaroLmx
npounssogcte). [MpeanpusaTUSMU XUMUYECKON NPOMbIWNEHHOCTM B 2016 T. BbIBPOLIEHO
338,9 ThIC. T razoobpasHbIX U KUAKMX 3arpsasHaowmx Bewects (6,4 % — ot ebibpoco 06-
pabaTtbiBaronx BeLects, 2,2 % — oT o6wmx BbIGPOCOB rasoobpasHbiX U XUAKUX 3arpasHa-
OLLMX BELLECTB B aTMocdepy).

[dvokcmga cepbl NPeanpuATUSMU XMMUYECKOW MPOMBILLNEHHOCTU BbIOPOLWEHO B
2016 r. 33,1 TbIC. T, YTO cocTaBnseT 1,4 % BbLIOPOCOB AnOKcMAa cepbl 0bpabarbiBaloLmMm
npowussogcteamu 1 0,8 % OT BCcex BLIOPOCOB ANOKCMAA Cepbl.

BeiGpockl okcmaa yrnepoga B 2016 r. npeanpUATUAMU XMMNYECKON MPOMBILLNEHHOCTU
coctasunm 162,1 toic. T (3,3 % OT BCex BbIOPOCOB OKcuaa yrnepoaa).

MpeobnapatoLlee kKONMYECTBO BLIGPOCOB OKCUAOB asoTa (B nepecyete Ha NO2) B aT-
Mocdepy cTaumoHapHbIMM UCTOUYHUKaMK B 2016 r. NpuxoanTCA Ha NPON3BOACTBO W pacrpe-
fLeneHne aHeprn, rasa v sogbl (933,026 TbiC. T, 51 % OT BCex BbIOPOCOB OKCMAOB a3oTa B
2016 r.). Buibpockl okcuzoB asota NpeanpuUATUSMU XUMUYECKON MPOMBILLIIEHHOCTU COCTa-
Bunm 51,1 ToIC. T (2,8 % OT BCcex BbIBpocoB okcmaos asota B 2016 r.). Mo konuyecTBy ynae-
NNBaeMbIX OKCMAOB a30Ta XUMUYECKOe MPOU3BOACTBO 3HAYUTENbHO MPEBOCXOAUT Apyrve
NPoOu3BOACTBa, NPOLEHT YNaBnMBaeMbIX OKCUMAOB asoTa Ha NpeanpuaTUSaX No MeTannypru-
YeCcKOMy NpPOV3BOACTBY M NMPOM3BOACTBY rOTOBbLIX M3genun coctasun 0,5, npu npounssoacTee
W pacnpeaeneHnm anekTposHeprum, rasa u sogsl — 0,2, Npu Npou3BOACTBE APEBECUHbI U
npoussoacTee nsgenui us gepesa — 0,4.

Beibpocel yrnesogopoaos (6e3 yueta JIOC) B atMocdepy CTaumMoHapHBIMU UCTOYHM-
kamm 3arpssHenna B 2016 r. coctaBunu 3406,1 TbiC. T, NpU 3TOM OCHOBHOE KONMUYECTBO Bbl-
BpocoB NpuxoaunTca Ha A0ObIMY NonesHbIX nckonaemblx (1477 TbiC. T) N TPAHCNOPT U CBA3b
(1192 Tbic. 7). MpeanpusTUAMKA ~ XMMUYECKOW  MPOMBILNEHHOCTM  6bIN0  BbIGPOLIEHO
10,9 TbiC. T (0,3 % oT obLiero konunyecTsa BIGPOCOB yrnesoaopoaos (6e3 yyeta JIOC)).

Cpeaun obpabarbiBatoLmx NpousBoACTB OcHOBHOM o6beM BbiGpocos JIOC B 2016 T.
NMPUXOAUTCA Ha NPOW3BOACTBO KOKCa U HedPTENpoAykToB (252 ThIC. T), NPeANPUATUAMU XU-
MUYECKOM NPOMBILLNEHHOCTU Bbino BbibpoweHo 31 Teic. T JIOC, yto coctaensaeT 14,6 % oT
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BblbpocoB JIOC oT obpabartbiBalowmx nponsBoAacTB U 4,7 % OT Bcex BblopocoB J10C
B 2016 r. (cM. pucyHok 1.2).

BbIGpOChI TBEP/bIX3B BbIGPOCHI ra3006pasHbIX 1 XKAAKIX B
Xummnyeckoe
npoun3BoACTBO Xummnyeckoe

Bbibpock! okenaos asora (B nepecyete HaNO2) Bbi6pock! AyioKenaa cepbl

Xumuyeckoe Xumunyeckoe
npousBoAcTBO npon3BoAcTBO
23% 0,3%
BbIGpock! yrnesoaoposos (6e3,40C) BbIGpOChI OKevaa yriepoaa
XumMmuyeckoe
NpOV3BOACTBO
Bb16POCbINETYH MX OpraumMHecKyX Coeay HEHI 33%
Xnmuyeckoe
npon3BoAcTBO
4,7

PucyHok 1.2 — Bbi6pochl 3arpA3HAlOWMNX BelwecTs B atTmocdepy cTtaymoHapHbIMu
NCTOYHUKaAMK 3arpsAs3HeHua B 2016 .
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BbiGpochl 3arpsisHAOWMUX BelWwecTB B aTMocgepy npeanpusaTusMuM XUMUYeckoi npo-
MbILIEHHOCTU, WX OUMCTKA M YyTUNKU3ALUA NpuBedeHbl B Tabnuue 1.2 n Ha pucyHke 1.3.

PucyHok 1.3 — BbI6pOChI 3arpsa3HAOLWMX BewWwecTs B atMocdepy npeanpuatnamm
XUMUYECKOW MPOMbILLEHHOCTH
(no gaHHbIM «CBefeHuss 06 oxpaHe aTtMocepHoro Bosgyxa 3a 2016 r.»)



ol

Tabnuya 1.2 — BbiGpockl 3arpssHAIOLMX BELLECTB B aTMOChepy NPeanpUSTUAMU XUMUYECKOW MPOMBILLITEHHOCTU, UX OUUCTKA U YTUNU3auus B

2016.
B Tom uucne BbibpaceiBaeTcs M3 H1x ynosneHo Bcero Bbl-
KonuuyecTso
6e3 oUUCTKU 1 06e3BpEXEHO 6poLueHo B
3arpssHsito- YnoseneHo
arMmo- Bknag xum.
LmMx Be- . | B npouen-
chepHbIn MPOMBbILL-
LLeCTB, OTXO- MocTtynaeT Ha Tax K Ko-
BO34YX 3a- ™ B 06BbEM
AALMX OT B T.4. OT OpraHu- | OuUCTHbIE nuyecTsy
N3 HUX yTu- | rpsasHsiio- ooWwmXx Bbl-
cTayuoHap- Bcero 30BaHHbIX UCTOY- | COOPY>KEHUA Bcero 3arpsisHs-
NU3MPOBaHO | LUX Be- 6pocoe 3B
HbIX MCTOYHW- HUKOB BbIGPOCOB IOLLUX BE-
LecTs 3a B PP, %
KOB 3arpsas- N Ljecrs
OTYETHbIN
HEeHnAa
roa
Teepable 3B,
TbIC. T 2109,3 16,4 14,3 2092,9 2072,5 1276,5 36,9 98,3 2,14
a3oobpasHble
v xuakmne 3B,
TbIC. T 1398,9 308,7 267,8 1090,3 1060,1 4158 338,9 75,8 2,17
Anokeng cepbl,
TbIC. T 41,4 291 28,1 12,3 8,3 44 331 20,0 0,8
Okeng yrnepo-
aa, TblC. T 354,3 153,9 149,8 200,4 192,2 140,7 162,1 54,2 3,3
Oxecnael 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
Yrneeogopoab!
(6e3 NOC),
TbIC. T 11,6 10,9 6,9 0,71 0,67 0,14 10,9 5,8 0,32
NOC, tbic. T 470,9 58,8 34,8 4121 409,99 22,7 60,9 871 4,67
Mpoune razoob-
pasHble 1 Xua-
Kne BellecTBa 282,4 12585 9,85 26P,75269,8261|67@61,8173,02173,0220,[75920,8 (92,62,6 12,5

L102—L¥ J1M
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1.1.2 Bogononb3oBaHue

B tabnuue 1.3 npeacraeneH obwmii 06bem cOpoca CTOMHBIX BOL B MOBEPXHOCTHbIE
Bofoembl B Poccuickon ®epepaumm B 2010-2015 rr. 3a nocnegHue nsTh net o6vem cbpoca
CTOYHBIX BOA cokpatunca Ha 6 mnpg m® (cBpockl cTouHbiXx Bog B 2010T. cocTaBunmu
49,2 mnpa M3, B 2015 1. — 42,9 mnpa m3). Camblin 60nbLUIo 06beM CTOYHbLIX BOZ, MPUXOANT-
€S Ha NPOW3BOACTBO W pacnpeneneHne aneKTposSHepPrim, rasa n Bogsl — 73,66 % oT obLen
cyMMbl cBpoca. OBbem cHpoca CTOYHbIX BOA NMPEANPUSTUSMMA XUMUYECKON NMPOMbILLNEHHO-
¢t coctasun 0,6 mnpg M3 (1,4 % oT obLyeit cymmbl copoca).

Tabnuya 1.3 — O6bem cOpoca CTOYHbIX BOA B MOBEPXHOCTHbIE BOAOEMbI MO BUAAM

3KOHOMUYECKOWN AesTEeNbHOCTU, Mrpa M°)

2010 2011 2012 2013 2014 2015
Bcero 49,2 48,1 45,5 42,9 43,9 42,9

13 HXX NO BUAAM 3KOHOMMYE-

CKOWN [eATENbHOCTY:
Mpor3BoACTBO 1 pacnpeseneHme

BNEKTPO3HEprun, rasa v Bogbl 35,7 35,3 33,5 31,5 32,1 31,6
O6pabaTbiBatoLme Npom3sos-

cTeBa 4,3 4,2 4.1 3,7 3,6 3,3
N3 HUX:

- Lenntono3Ho-6ymaxkHoe npo-
N3BOACTBO; N34aTenbCkas 1 no-
nirpaduyeckas 4esTenbHOCTb 1,0 1,0 1,0 1,0 1,0 0,9
- MeTannypruyeckoe npovs3Bog-
CTBO U NPOM3BOACTBO FOTOBbLIX

MeTanM4eckux u3aenvmn 0,9 0,9 0,9 0,9 0,8 0,8
- XMUMHYECKOe NPOU3BOACTBO 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
- NMPOU3BOACTBO TPAHCTOPTHBIX

cpeacTB 1 obopyaoBaHns 0,3 0,3 0,2 0,2 0,1 0,1

- NPOU3BOACTBO MUWLLEBbLIX MNPO-
JAYKTOB, BKIKOYASA HANWTKW, U Ta-
Gaka 0,1 0,1 0,09 0,09 0,08 0,06
- NPOU3BOACTBO MPOYUX HEME-
TannM4YeckMx MUHeparnbHbIX
NpoayKToB 0,06 0,06 0,05 0,05 0,06 0,06
- 06paboTka ApeBeCuHbI U Npo-
W3BOACTBO M3LEeNWiA 13 Jepesa 0,04 0,03 0,03 0,02 0,03 0,03
CenbCckoe X035MCTBO, OXOTa 1
NeCHOEe X035IMCTBO 4,2 3,8 3,3 2,9 33 3,2
[oBblya nonesHbIX NCKonaemblix 1,3 1,3 1,4 1,3 1,3 1,3
TpaHcnopT 1 cBA3b 0,2 0,2 0,2 0,2 0,2 0,2
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O6bekThl, OTHOCAWMECA K BUAY AeaTensHocTn «ObpabaTbiBarolme nponssoacTea»
B 2014 r. 3abpann U3 BoaHbIX 06bekToB 4.4 mnpa M3, a B 2015r. — 4,2 mnpg M3 BOAbI
(B ka>KAOM rogly nopsiaka 6 % ot obLen BenMUMHbI No CTpaHe).

Ha oGpabaTbiBatoLiye NporM3BoACTBA NPUXOAUTCA cambiit BonbLuo o6beM 060poTHO-
ro 1 NOBTOPHO-TMOCNEAOBATENBHOMO BOAOCHaBKEHUS cpean BCEX BULOB SKOHOMUYECKOW Ae-
ATensHocTU. B 2014 r. cooTBeTCTBYIOWAA BermumHa coctasuna 44,4 mnpa m3 (noutn 33 %
OT 06LLEe CYMMbI MO BCEM OTPAchsiM 3KOHOMUKK), B 2015 r. — 451 mnpa M3 (32 %).

Cbpoc crouHbix Bog oT obpabartbiBaromx npoussoacte B 2014 1. Gbin Ha ypoBHe
2,52 mnpa M3, B 2015T. — 2,54 mnpa mM3. 310 pasHAnock 17 % n noutn 18 % ot obujero
cbpoca paHHbIXx cTokoB B Poccuiickon $epepaumm B 2014 1 2015 1Tm. COOTBETCTBEHHO
(cm. Tabnmuy 1.4). COpoc CTouHbIX BBOA, COAEPXaLLMX 3arpasHAIOLLME BeLeCTBa, Npeanpu-
ATUAMU XUMUYECKOWA MPOMbILLNEHHOCTU cocTasun 0,54 mnpa M3, 3,7 % ot obuwero cbpoca
AaHHbIx cTokoB B 2015 r. (pucyHke 1.4).

Tabnunya 1.4 — CHpoC CTOUHBIX BOA B NOBEPXHOCTHbIE BOAHBIE 06bEKTLI, MNpA M3

2012 2013 2014 2015

Bcero 15,68 15,19 14,77 14,42
N3 HUX MO BUAAM 3KOHOMUYECKON AEATENBHOCTU:
Mpon3eoaCcTBO M pacnpegeneHne aneKkTposHep-
ru, rasa n Boabl 8,73 8,41 8,31 8,03
O6pabaTbiBatoLme NponsBoacTea 2,88 2,71 2,52 2,54
N3 HUX:
- LIenntonosHo-6yMarkHOe Npon3BoLCTBO; naaa-
Tenbckas W nonurpaduyeckasn 4eaTensHOCTb 0,91 0,91 0,86 0,83
- MeTannypruyeckoe NpPoM3BOLCTBO M NPON3BOA-
CTBO rOTOBbIX METANMUYECKNX N3AENUA 0,79 0,73 0,66 0,73
- XMMUYyecKkoe NpoM3BOACTBO 0,65 0,60 0,54 0,54
- NPOM3BOACTBO KOKCa N HEPTENPOAYKTOB 0,14 0,11 0,10 0,11
- NMPOU3BOACTBO TPAHCTOPTHLIX CPEeACTB U 06opy-
[oBaHuA 0,11 0,09 0,08 0,078
- NPOM3BOACTBO MULLEBLIX MPOAYKTOB, BKIOYas
HanuTKWn, 1 Tabaka 0,053 0,052 0,051 0,040
- MPOM3BOACTBO MPOYNX HEMETANNNYECKUX MUHE-
panbHbIX NPOAYKTOB 0,042 0,042 0,045 0,048
- 06paboTka gpeBecuHbIl 1 NPOU3BOACTBO U3Aenuin
13 gepeea 0,020 0,015 0,022 0,023
TpaHcnopT 1 ¢BS3b 0,033 0,031 0,031 0,031
MpepocraBneHne NPoOYNX KOMMYHaNbHBIX,
coumarnbHbIX U NEPCOHANbHbIX YCNyr 1,85 1,865 1,75 1,72
Jobblva nonesHbIX ckonaembIx 0,93 0,85 0,81 0,84
CenbCcKkoe X03anCTBO, 0X0Ta U NECHOe X03ANCTBO 0,85 0,82 0,78 0,77

12



C6p0CbI CTOYHbLIX BOA MO OCHOBHBLIM BUAaM AEATE/NIbLHOCTU

npenocrtaBneHne NnNpPpovYnx KOMMYyHaJIbHbIX,

COLMaNbH bIX 1 NePCOHaNbH bIX YCNYT...
o6pabaTblBaloLLMe NPOV3BOACTBA. .. [106bl4a MonesHbIX

NCKOoMaemMbIX

§)

Ce/IbCKOe X0351ACTBO, OX0Ta
1 IeCHOE X0351ACTBO
6%

MPOW3BOACTBO U pacnpeneneHne
3NEeKTPO3HEPrUK, Tasa 1 BOAb!
53%

NTC 47— 2017

C6pOCbI CTOYHbIX BOA, O6pa6aTbIBaPOLLI,VIMVI nponssoAacTBamMu

LLe/I/110N103HO-6YMaXKHOE NPOU3BOACTEO;
u3gatenbecKas 1 noaurpaguyeckast
[esTeNbHOCTb
35%

06paboTka ApeBecuHbI U
NPOW3BOACTBO U3AENNi 13
JAepesa
1%

MPOW3BOACTBO MPOUUX
HemeTa/ TNy eCKM X MU HepasibH b
MpOAYKTOB
2%

\

MeTaypruyeckoe NpOM3BOACTBO U
MPOV3BOACTBO OTOBbIX
METasI/INYECKUX N3aenuii
30%

MPOV3BOACTBO KOKCa W
HeqTenpoayKToB
5%

NPOV3BOACTBO MULLEBbIX MPO/YKTOB,NMPOMU3BOACTBO TPAHCMOPTHbIX

BK/IlOUasi HanuTkn, ntabaka
r%

PucyHok 1.4 — C6poC CTOYHbIX BOA, B MNOBEPXHOCTHbIE BOAHble 06beKTbl B 2015 T.
(no gpaHHbIM PocctaT «OxpaHa oKpyxawLlen cpeabi»)

13

cpeacTB 1 obopyaoBaHus
3
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C6poc cTouHbIX BOA MO 06beKTaM, 3aHMMarOLLMMCS MPOU3BOACTBOM W pacnpeieneHnem
SMEKTPO3HEprn, rasa u Boabl, B 2014 u 2015r. cocTaBnsn CcooTBeTcTBeHHO 8,31 mn
8,03 Mnpa M3, nrm 56 % oT oBLLEen BENMMUMHBLI MO POCCUM B LIENOM B K&X0M rogy.

MpeanpuaTMS XMMUYECKON NMPOMBILLIEHHOCT XapaKTepU3YHOTCH 3HaYUMTENBbHBIM BBO-
AOM B i€NCTBUE BOJOOXPaHHBIX 0ObEKTOB, 0COBEHHO N0 BOAOOBOPOTHBIM CUCTEMAM.

Mo BBOAY cnctem 06opoTHOro BoaocHabkeHUss B 2013 r. OCHOBHbIE MOLLHOCTU Mpu-
LUNUCb Ha NPeanpUATUS XMMUYECKOW NpoMbILLeHHocT (69 % oT obliero utora), B 2014 1.
oTpacnesbMW nuaepamy no BBOAY OBOPOTHBIX CUCTEM ObinM NPEANPUSTUS XMMUYECKON
MPOMBILLNIEHHOCTN W MeTannypruyeckne npeanpustust (no 26 % oT cymmapHoro obvema
BBOLOB MO cTpaHe). B 2015r. npennpustmamMm XUMUYECKOA MNPOMBILLNEHHOCTU BBEAEHO
63 % OT 0bLEepPOCCUINCKON BENMYMHBLI BBOAA 0B0POTHBLIX CUCTEM, METansyprayeckumm npea-
npuatnamm — 17 %.

CBpoC OCHOBHbIX 3arpsi3HAOLLMX BELLECTB CO CTOYHBIMW BOAAMU B BOAHbIE 0OBLEKTHI
B 2015 r. npmBeneH B Tabnuue 1.5.

Tabnuya 1.5 — COpoc OCHOBHbIX 3arpA3HAIOLMX BELWECTB CO CTOYHLIMW BOAAMU B BOAHbIE
o6bekTbl B 20157T.

Hutpat- | 2Kupbi/macna
Cynecpa-| Xnopw- | aHVFI)OH (npslpo,quro
Tel, Abl, obwwmn, T| (NOs), | npoucxoxae- Gewon, T
TbIC.T | TbIC. T
TbiC. T HUs), T

Bcero 1855,4 | 5570,2 |25496,0( 421,2 2050,0 16,1
N3 HMX MO BUAAM 3KOHOMMU-
YeCKOW AesATeNbHOCTY:
Mpoun3BoacTBO M pacnpe-
LleneHne 3neKTpo3Heprum,
rasa v Bogbl 1187,7 | 3886,0 |115894| 320,5 1901,6 59
ObpabaTbiBatoLpme npouns-
BOACTBa 318,2 904,0 | 1077,0 36,8 29,9 8,3
N3 HUX:
- Lenntono3Ho-byMaxkHoe
NpPOn3BOACTBO; U3aaTernb-
ckasi u nonurpaduyeckas
NeaATenbHOCTb 78,9 102,2 1257 26 0,1 57
- XMMUUecKoe NpousBoa-
CTBO 83,0 701,0 597,6 18,9 0,4 1,1
- NPOM3BOACTBO TPaHC-
MOPTHLIX CpencTs 1 obopy-
LOBaHMA 4.0 3,1 34,3 0,5 0,6 0,0
- NPOM3BOACTBO NPOYNX
HeMeTanIM4ecknx MMHe-
panbHbIX NPOAYKTOB 9,7 4.8 8,1 0,1 0,2 0,0
- NPOWN3BOACTBO MULLEBbLIX
NPOAYKTOB, BKIOYast
HanuTKK, 1 Tabaka 3,4 54 20,4 0,3 7,0 0,0

14
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Hutpat- | >Kupbi/macna
Asotr aHWoH | (npupoaHoro

obwwmin, 7| (NOs), | npoucxoxae-

TbIC. T HUS), T

Cynbda- | Xnopu-
Thl, Abl,
TbiC. T TbiC. T

deHon, T

- NPOM3BOACTBO KOKCa U
HegTenpoayKTOB 17,7 16,2 127,0 52 0,0 0,7
- 06paboTka ApeBECUHbI U
NPON3BOACTBO U3 Eenuii
13 gepesa 0,5 0,5 13,6 0,1 3,7 0,1
- MeTannyprmyeckoe npo-
W3BOACTBO W NPOU3BOACTBO
rOTOBbLIX METamNNYECKNX
n3genvn 109,1 56,1 47,6 7.8 11,5 0,5
MpepocTaenenme Npoumx

KOMMYHanbHbIX, counans-

HbIX 1 NepcoHanbHbIx yenyr | 145,1 3348 |121441| 428 85,9 1.1
[obblya noneaHbIx uckona-

eMbIX 126,9 | 364,6 59,5 13,3 0,9 0,4
Cenbckoe xX03sMCTBO, OX0Ta

1 NecHoe X03sNCTBO 34,3 16,6 365,0 08 10,2 0,0
TpaHcrnopT 1 cBsA3b 11,8 3,5 771 0,4 1,5 0,1

1.2 Bo3geincTBue Ha OKpyxarowyro cpeny

1.2.1 OTxopAwme rasbl

BbiBpock! B atMocdepy, obpasyroumeca nNpu NponsBoaCTBE XMMUYECKOW NPOAYKLNN,
NoApasfenstTca Ha opraHM3oBaHHbIe U HeopraHnaoBaHHble. OpraHnsoBaHHble BbIGPOCH! B
aTMocdepy, kak npaeuno, obpasytoTcs nocre o6paboTkm OTXOAALMX ra3oB NpU NPOn3BoA-
CTBE XMMWYECKOW MPOLYKLMWU. YMEHbLUEHNE UNM NPefOTBPALLEHNE HEOPraHM30BaHHbIX Bbl-
Bpocos B atmoctepy obecrneumBaroT NyTem CO3gaHUs CUCTEM BEHTUMALMM U acnvpaumu,
4YTO NMO3BONSET NPELOTBPaTUTL HE TOSbKO 3arpsi3HEHWE aTMOC(EpHOro Bo3ayxa, HO 1 Bep-
HYTb CbIPbEBbIE NPOAYKTOBbLIE KOMMOHEHTbLI B MPOU3BOACTBO.

BeiBpockl B atMocdhepy OT KPYNMHOTOHHEXKHbBIX NPOU3BOACTB HEOPraHNYEeCKNX BELLECTB
(ammuaka, kapbamupa, HeopraHM4YeckMx KUCIOT, YAOBPEHUMI 1N CMEeXHbIX C HUMK NPOous-
BOACTB) BKIHOYaKT B cebs:

1) opraHnaoBaHHble BbIGpPOCHl B aTMocdepy:

a) Bblbpockl B atMocdepy, 06pasyroLmecs HenocpeLCTBEHHO B TEXHONOMMYECKOM
npoLecce, HanpuMep OTXOASILLME rasbl OT CTaauiA CYLLKA UMW NPOKarnkM unm rasbl OT acnu-
paumm TexHomormyeckoro oGopyAoBaHns, rasbl OT pereHepauumn KatanuaaTopoB, OTX0oAsLmMe
rasel OT NPOAYBKW U nogorpesa obopynoBaHuns,

0) oTXoAsALWME ras3bl OT BEHTUNALMM CKNaA0B, XpaHUMLW, 1 o6paboTkM Cbipbs, Mo-
NYNPOAYKTOB U FOTOBbIX NPOAYKTOB, OOLLEN BEHTUNALMN NPON3BOACTBEHHBIX MOMELLEHNI;

B) OTXOASILUME rasbl OT 3HEProreHepUpYHLLMX YCTaHOBOK, COMPOBOXAAOLLMX XM-
MUYECKMe NPOU3BOACTBE,

15
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2) HeopraHusoBaHHble BbIGPOCHI B aTMocdepy:

a) BbIbpockl B aTMocdepy, obpasytoLmecs HeNOCPEACTBEHHO B TEXHOMOMMYECKOM
npouecce, ocywecTBrnsiemble ¢ 60rbLLON NOBEPXHOCTU UMW U3 OTKPLITOro o6opyaoBaHns;

6) BbIOPOCHI B aTMOChepy OT HEMMOTHOCTEN 060PyAOBaHUSA, KOTOPbIE TEXHUYECKN
He MOryT GbITb JIOKanNM3oBaHbl/3axBayeHbl AN farnbHENLLEeR OYNCTKN.

Oco6eHHOCTBIO KPYMHOTOHHaXKHBIX MPOM3BOACTB XMMUYECKOW MPOMBILLNEHHOCTN AB-
NATCA OTHOCUTENBHO BonbLuo 06bem BbibpocoBs B atmocdepy.

Kaxzoe nponssoACTBO KOHKPETHOrO BUAA MPOAYKLMW MMEET CBOW XapakKTepHbIA CO-
CTaB OTXOASALLUMX ra30B, YTO HapsiAy C NPUMEHEHNeM OBLWENPUHATLIX CNOcoB0B OYNCTKM MO-
poxaaeT HeoBX0AMMOCTb B MHAUBMUAYaNbHOM noaxoae npu Boibope metoaa (Mnn komMbuHa-
U1 MeToaoB) U 060opynoBaHUA AN UX OYUCTKN.

MpousBoacTBa HEOPraHUYECKON XMMUN

MponssoacTea aMMUaka, asoTHOW KUCIOThI, kapGamuaa u amM1MadHon CenuTpbl MOryT
XapakTepun3oBaTbcsl Bbibpocamu B atMocdepy, CoaepKalMm asoTcofepxalumne coeguHe-
Hu1a NHs, NOx.

Mpn Npor3BoOACTBE CEPHOM KUCNOTbI ra3osble BbIOPOCH B atMocdepy MOryT coaep-
xatb SO2, SO3, TyMaH CEpHOW KUCNOTbI.

[ns Npon3BOACTB 3KCTPaKLMOHHOW (hOCEOPHOM KUCTOTbI METOAOM CEPHOKMNCIIOTHOrO
Pas3noXeHna 1 MpW NONMyYeHUN a3oTHO-POCHOPHOKNCNOrO pacTBopa NPU PasnoXxeHu npu-
POLHbIX (hOCaToB a3oTHOM KUCMNOTON B BbiGpocax B aTMocdepy XapakTepHO Hanuuve ra-
3006pasHbix pTopugos (SiF4, HF).

MpounasoacTBa CnoxHeIX yA06peHui Ha ocHoBe nepepaboTkmn 3KCTPaKUMOHHON doc-
hOpHOW KMCNOTLI U Ha OcHOBE NepepaboTkn asoTHO-POCHOPHOKUCIIOro pacTBopa xapakTre-
pu3ytoTCsi BLIDPOCOM B aTMocdepy aMmmumaka, razoobpasHbix dropmaos (NOx).

B npou3BOACTBE COMAHOM KWCNOTbI OTXOASALME ra3bl MNOoABEpPratoT O4YUCTKE OT
He nornoLeHHoro B abcopbepe xnopmncToro Bogopoaa.

B BbIGpocax B atMocdepy NPOM3BOACTB XJ10pa 3rEKTPONU3HBIM METOAO0M MOXET CO-
LepXaTbCs XI0op, KOTOPLIN BbIAENSOT U3 CMECM (XIIOpUA HATPUS U ConsiHasi KUCnoTa) B BULE
TOBapPHOro NPOAYKTa METOAOM CKIWKEHWS.

B npounsBoacTBE XNOPHOW M3BECTM B BbIOpOCax B atMocdepy Takke MOXET copaep-
XaTbCsi CBOBOAHbLIN XNOp.

BbiBpockl B aTMocdepy NPOU3BOACTB MUHEpPaSbHbIX YA0BpeHUA (KOMMMEKCHbIX y06-
PEHWIA, aMMNaYHON CENUTPBI, kapGamuaa, XNOPUCTOro Kanus 1 ap.), antoM1UHUS TopucToro,
a TaKKe TEXHWYECKUX, KOPMOBBIX M MULeBbIX ochaToB MOryT CoAepXaTb TBEpAble B3Be-
LUEHHbIE YacTuLbI.

XvMudeckas NPOMbILLNEHHOCTb B LienoM noTpebnsaeT oTHocuTenbHo 6onbluoe Komm-
YECTBO 3HEpPru, nony4yaemon obbl4HO 38 CHET CXKUIraHNs OpraHU4eckoro Tonnvea c BbiIGpo-
camy 3arpsi3HEeHVN, XapakTepHbIX A4S 3HEPreTUYECKON NPOMbILLNEHHOCTU. JaHHble BbiOpo-
Cbl HEMBb3A CUYMTaTb MOKasaTensMU, KOPPEKTHO OMPEedensWMMM YPOBEHb Pa3BUTUS TEXHO-
JIOTMA B XMMUYECKOW MPOMBILLIIEHHOCTU, TaK KaK OHW 3a4acTyto 3aBUCAT OT UCMOMb3YeMOro
CbIpbSA U BMAA TOMMMBA 1 OMNPefenstoT B onblen CTENEeHN TEXHWNKY N TEXHOSOMMIO reHepa-
UM SHeprum (SneKTpUYEecKoM WnvM TEMnoBOM), YTO He ABMSAETCH NMpPeiMETOM HaCTOsILLEro
cnpaBoYHnka HAOT.

Ha npeanpustnax oTpacnym XMMUYEeCKOW MPOMbILLIIEHHOCTM MOryT BbipabaTtbiBaTbCs
3HauUTENbHbIE KONUYECTBa JMOKCUAa yrnepoaa, npn 3ToM NPeanpuaTUs, NpeacTaBnsaowme
cobov NPON3BOACTBEHHBIE KOMMMEKCHI, YaCTUYHO MCNonb3ayloT obpasytowmiica CO2 B kave-
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CTBE MCXOLHOrO Cbipbs (HanpuMmep, ANA CMHTe3a kapbamuga n 3aTeM MenamuHa), YTo nos-
BONSIET YMEHbLUUTL BbIGPOCHI B aTMOCcepy ANOKCMAa Yriepoaa.

MpousBoacTBa OpraHNYECKON XUMUU

BeiGpockl B aTMocdepy OT NPOU3BOACTB MPOAYKTOB OPraHUYeCcKOM XMMUKM, TakuUX Kak
MeTaHos, MeNaMuH, aueTUneH, BUHUNaueTar, MeTunayeTar, NoMBUHUIIOBBIA CINPT, YKCyC-
Hasi KUCNOTa M APYrvuX, MOTyT COAEpXaTb OCTaTOYHble COAEPXKaHWs NMPOAYKTOB UM Cbipbe-
BbIX KOMMOHEHTOB (Hanpumep, BbIBpOCHI OT yCTAHOBOK MONy4YeHus menamuna coaepxat NH3
N B3BELLEHHbIE BellecTBa MenamuH 1 kapbammg). OUnMcTka OTXOASLMX ra3oB OT KOHAEHCU-
pyeMbIX MpUMECelN OCYyLLECTBNSAETCH METOLOM KOHAEHCaLUWUW, OT B3BELUEHHbIX BeLlecTB —
npy NOMOLLM METOLOB rasoBoW MnbTpaLmK, OT pacTBOPUMbIX rasoe — MeTofom abcopb-
umn.

BeiGpockl B atmMocdepy, obpasyrolimecs npyv NPpon3BoOACTBE TEXHNYECKOTO yrneposaa,
MOTyT coAepaTb B3BELLEHHbIE BELLECTBa (Hanpumep, caxy).

Beibpockl B aTmocdepy OT MpOM3BOACTBA KaydykoB coAepXaT NPeuMyLLecTBEHHO
MOHOMEPbI, YrNEBOAOPOAbI, BXOASILLME B COCTaB pacTBoOpUTENS (4NA NPOLECCOB pacTBOPHOM
nonvMmepmusaumu), nbiflb NONIMMEPHYIO, @ TakKe OKCUA yrnepoaa, ANoKCuabl asoTa.

Mpon3BOACTBO CMHTETUYECKUX MOOLWMX cpeacTB. OCHOBHOE KONMUYECTBO CUHTETUYE-
CKMX MOKLLMX CPEACTB NOMy4aloT METOAOM pacnbIinMTensHON cywku. MNpu atom obpasytotes
OTpaboTaHHbIA TEMMOHOCUTENb, BO3AYX M3 3pnnudTa, BO3AYX M3 acnMpPauUOHHBIX CUCTEM,
oTcacbiBaeMbI OT Y3M10B MbINEHUS NPU TPAHCMOPTUPOBAHUN U NepepaboTKe UCXOAHbIX Ma-
Tepuarnos 1 roToBOro npoaykTa.

Mpon3BOACTBO NAKOKPACOUYHbIX MaTepuanos U UX KOMMOHEHTOB (Harpumep, nUrmeH-
TOB, HaMoMHWTENen, NreHkoobpasyroWwmx, pacTBopUTENen, NNacTduKaTopoB, OTBEpAUTE-
nen N T. 4.) conpoBoxaaeTcs obpasoBaHNEM 3HAYNTENBHOIO KONMYecTBa BbIGpPOCOB B aTMO-
cdepy, KOTOpble MOryT COAEPXaTb OpPraHUYecKMe PacTBOPUTENM, Mbiflb MUTMEHTOB, BOAO-
pacTBOpUMbIE CynbdaThbl.

B UTC 22—2016 «Ounctka BbIOPOCOB BpeAHbIX (3arpsA3HSOWMX) BewecTs B aTMo-
chepHbIN BO3YX NPV NPOU3BOACTBE NPOAYKLMU (TOBAPORB), a Takke npy npoeeaeHnn pabot
N OKasaHWW YCryT Ha KPYMHbIX NpeanpusTUsiX» NpUBEAEHbl OCHOBHbIE Crocobbl OUUCTKIN Bbl-
Bpocos. Crneundmyeckme cnocobbl OYUCTKU ras3oBbiX BLIDPOCOB B atmocdepy paccmarpu-
BalOTCH B OTPACNEBbIX cnpaBoyHukax. B gaHHoM cnpaBouHmke HOT paccmoTpeHsl cnocobbi,
ABnNsOLMECS OOLMMN AN XUMUYECKOW NMPOMbILLIIEHHOCTH.

1.2.2 CTOUYHbIe BOAbI

Kak npaBuno, XxMMuyeckue NpeanpusitTusi UMEKT UHTETPUPOBaHHYIO CUCTEMY BOJO-
cHabXeHnsi 1 BOGOOTBEAEHWSA, MPU 3TOM CTOUHbIE BOALI, COAEpXaLLMe 3arpa3HEHHbIe BeLle-
cTBa, MOryT cobupaTtbea U/Mnu yCpesHATLCS B e4MHbIA NOTOK (MM HECKONBKO NOTOKOB). Mpun
HeobxoamMmMocTh Mx nbo nogsepratoT 06paboTke ¢ NOCNeayHOWMM NCMOMb30BaHNEM, OO
ouncTke nepep cOpocom B BOAHLIA 0OBEKT, NGO nepenaroT Ha OYUCTKY B CNeumuanmanpo-
BaHHY0 opraHu3aumio. BoamoxHbl gpyrve Metofbl obpaLleHMs CO CTOYHbIMU BOAAMMU.

OCHOBHOE KONMMYECTBO 3arpsA3HEHHbIX BOA NPU NPOM3BOACTBE XMMWUYECKON NpoayKLUn
He oBpasyeTca HenoCPeACTBEHHO U3 PeakLmn XMMUYECKOro CUHTE3a, 3a UCKITIOUYEHNEM Cry-
Yyaes, Korga BOAa nonyyaeTcsa B pesynbTaTe XMMUYECcKkon peakumn. Boaa ucnonbsyetca kak
AN OCyLLeCTBNeHNs PUNKO-XUMNYECKNX U DUSMKO-MEXAHNYECKMX NMPOLIECCOB MpU nonyye-
HAM NPOAYKLMMW, TaKk W NPV NPOBEAEHUM BCMOMOraTenbHbIX Onepaumii U TEXHOMOrMYeckmnx
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npoLeccoB. AHanornyHbiM 06pa3oM MOXHO KrnaccUULMPOBaTb UCTOYHMKM OBpasoBaHWA
CTOYHbIX BOA, COAEPXKALLUMX 3arpA3HEHHbIE BELLECTBa:
1) npsimoe o6pasoBaHNe CTOYHbIX BOA:
a) MaTouHble pacTBopb;
©) NPOMbIBHBIE BOABI OT OYUCTKU (MPOMBIBKW) NPOAYKLNAM;
B) NapoBble KOHAEeHCaTh! (COKOBbLIA Nap);
r) 3aKano4HbIe XNLKOCTY,
[l) BOZbI OT NMPOMbIBKW/OYMCTKN OTXOASLLMX Fa30B,
2) KocBeHHOe 06pa3oBaHne CTOUHbIX BOA:
a) NPOMbIBHbIE BOAbLI OT OYNCTKM 060pYyLOBaHNUS,
0) BOAbI OT CO3L,aHNS BakyyMa B BaKyyMHbIX CUCTEMAX,;
B) BOAbl OT MPOLIECCOB BOAOMOATOTOBKN (KOHLEHTpaThLI, pereHepaums cMcTem no
NOMYYEHNIO YMSArYeHHOM 1 06eCCoNeHHON BoabI);
r) NPOAYBKM KOTNOB 1 OXNaXAatoLLmx Bog00OOPOTHBIX LIMKMOB;
[l) XO35ICTBEHHbIE, MOMMBOMOEYHbIE BOAbI (BKMOYas BoAbl OT yOOpKM NpousBoa-
CTBEHHbIX MOMELLEHNI);
€) ApeHaxXHble BOAbl C TEPPUTOPUA NPEANPUATUIA.

JocTtato4Ho Gorbluoe KOMMYECTBO BOAbLI MCMONb3YETCs NS BCMOMOraTenbHbIX Tex-
HOMOrMYECKUX onepaumnin, obpasys NOTOKN BOAblI C HU3KMM YPOBHEM 3arpsi3HeHWUs (YCNoBHO
uncTble Bogbl). K HUM oTHOCATCA:

- BOAbI OT reHepauum Bakyyma,

- BOAbl 0T ab6COpOLMOHHON OUNCTKM OTXOASALLMX N aCnMPaLMOHHbIX ra3os;

- BOAbI U3 OXNaX[atoLLMX CUCTEM, HANPUMEP OXJIaXAEHNS HAacOCOB.

[aHHble MOoTOKM MOryT WCMOfb30BaTbCs MOBTOPHO B TEXHOMOMMYECKUX npoueccax
HanpsMyto 63 OYMCTKM UM MPOXOAS LOMNONMHUTENBHYIO OYUCTKY.

CocTaB CTOYHbIX BOA SIBIISIETCA XapakTepHbIM ANA KaX[oro NPOoV3BOACTBA KOHKPET-
HOM NpoayKumK. BbilleykaszaHHOe NpuBOAUT K HEOBXOAUMOCTU NPUMEHEHUS (Kpome oBLmX
MPUHLMIMOB) MHAMBMAYaNbLHOrO noaxoaa npu eoibope metoga u obopyaosaHus ans obpa-
BOTKM/OUNCTKM CTOUHBIX BOZ, WU MX UCMONb30BaHUS.

B UTC 8-2015 «Ouncrka CTO4HbIX BOA MpU NMPOU3BOACTBE NPOAYKLMN (TOBapOB), Bbl-
MONHEHMN paboT N OKa3aHWK YCNyr Ha KPYMHbIX NPeAnpuaTUaX» copMynupoBaHbl OCHOB-
Hble NPUHUMNLI 06paLLeHNs CO CTOYHBIMU BOAaMM U UX ouncTkn. Cneuymdmyeckue cnocobbl
obpalleHnsa Co CTOYHbIMU BOAAMU AOIMKHbI ObiTb PAaCCMOTPEHBI B OTPACHEBbIX CMPaBOYHU-
kax. B gaHHom cnpaeouvHuke HOT paccmoTpeHbl cnocobbl, aBnsowmecs obwmmm ans XxmMmu-
YECKOW NPOMBILLNEHHOCT.

MpoussoacTBa HeOpPraHUYECKON XMMUU

CTou4Hble BOAbI OT YCTAaHOBOK aMMumaka, a30THOWM KMCINOTbI, asoTcofepKalyux yaobpe-
HUA (aMMUavHas cenuTpa, kapbammg v Ap.) XapakTepuayoTcs COAEePXKaHUEM MOHa aMMOHUS
(NH4*), nutpat-nona (NOs~) n Hutput-noHa (NO27).

Mpy npon3BoaCcTBE CEPHON KUCHOTBI XapaKTEPHbIM SBNAETCA HanuymMe B CTOYHbIX BO-
aax cynedar-moHa (S04%).

CTO4Hble BOAbI OT NPOM3BOACTBA SKCTPAKLMOHHOM (hOCHOPHON KNUCNOTbI, hocthopco-
Aepxawmx MUHeparbHbiX yaoOpeHnid, TEXHNYECKMNX, KOPMOBBIX U nMuwesbix docdartos co-
aepxat docdar-moH (PO+) n dpropua-voH (F-).

Mpor3BoACTBO XIOPUCTOrO Kanus conpoBoXxaaeTcs 06pa3oBaHNeM CTOuYHbIX BOg, CO-
Aepxawmx xnopmg-noH (CI).
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CTo4Hble BOAbI OT MPOU3BOACTB antOMUHWUS (OTOPUCTOrO U PTOPUCTLIX COEAMHEHWUN
coaepxat dpropua-noH (F-).

Ona nopaensiowero 60nbLWWHCTBA NPOU3BOACTB XMMUYECKOW MPOMBILLSIEHHOCTU Xa-
paKTEpPHO HanMUuMe B CTOYHbIX BOAAX B3BELLEHHbLIX BELLECTB.

MNpousBoacTBa OPraHNYECKON XUMUN

CTOouHble BOAbI, COAEpXKallMe 3arpssHALWMEe BELLEeCTBa, MOryT 06pa3oBbiBaTeCA Ha
NPOV3BOACTBAX OCHOBHOIO OPraHWYecKOro U He(TEXMMMYECKOTO CUHTEe3a: MPOM3BOACTBO
akpunoHuTpuna, CUHTETUYECKUX XKUPHbIX KUCAOT, 6yTa,q|/|eHa, n3onpeHa, cbeHona 1 aueToHa,
NPON3BOACTBO UCKYCCTBEHHbLIX BOJIOKOH, CUHTETUYECKMX NOoNMmMMepoB U nnactmacc, MuHe-
panbHbIX NMMIMEHTOB; NPOM3BOACTBO MacnsHbIX U BOAOSMYNbCUOHHBLIX KpacokK, KanponakTa-
Ma; NPOM3BOACTBO METAHOSA, MOBEPXHOCTHO-akTMBHbIX BewecTs (IMAB), ropHoro Bocka v ap.

Cnocobbl CHKEHWA 06pa3oBaHNA CTOYHbIX BOA NPUBEAEHbI HUXE:

- CHWKeHune o6pasoBava CTOYHbIX BO4 3a CHeT BTOPUYHOIo Mcnonb3oBaHUA B NpPoU3-
BOACTBEHHbIX NpoLUeccax, opraHusauum w/vnu MopepHuM3aumMn BOAO0OBOPOTHBIX LMKNOB
(B YacTHOCTM BHeApPEHME BECCTOYHBIX CUCTEM);

- MCMOMNb30BaHME NOKalbHbIX OYUCTHBIX COOPYXEHWUIA C MOCNeAylWUM UCnonsL3oBa-
HVEM OMULLEHHbIX BOA B MPOV3BOACTBEHHbLIX MpoLeccax;

- YAaneHve B N30MMpoBaHHbIEe BOAOBMELLIOLLME NNACTbl FTOPHBLIX NOPOA.

OcobeHHOCTAMM KPYMHOTOHHEXKHBIX MPOM3BOACTB XMMUYECKOW MPOMBILLIIEHHOCTUN AB-
nsatotcs Bonblune o6beMbl 00pasyoLMXCA CTOYHbLIX BOL, COAEPXKALUMX 3arpssHAloLme Be-
LecTtea, U ob6befMHEHNE NX MOTOKOB A0 U (MMK) Nocne COOTBETCTBYIOLWEN O4MCTKU. Mocnea-
Hee nopoxaaeT 3aTpyAHEeHWe B OnpefeneHMM KONMUYECTBEHHOW M KayeCTBEHHON COCTaBnsA-
IOLMX Mpom3BoAcTBa (YCTaHOBKU) MO MPOM3BOACTBY KOHKPETHOrO MPOAYKTa B CyMMAapHOM
NOTOKe BOJA MPW PacCMOTPEHUN KOMMIEKCHOro NPOn3BOACTBA (MPeanpUaTmS).

1.2.3 OTx0abI

Mpy 04MCTKE CTOYHBIX BOS M OTXOASLLMX ra30B OT 3ArpsA3HSAIOLLIMX BELLECTB BO3MOXHO
o6paszoBaHne OTXOA0B, BUS U BO3MOXHOCTb MCMOMNb30OBAHUS KOTOPbIX 3ABUCUT, B TOM 4MCIe,
OT NMPUMEHSEMBIX TEXHOMNOMMYECKNX PELLEHUIA MO BOJO- N ra3004UCTKE.

Mpwn nonyyYeHnn sKCTPaKLMOHHOW (POCEHOPHON KUCIIOThI MPU OYUCTKE OTXOAALLMX ra-
30B OT PTOPUCTBIX HEOpPraHndecknx coegmHeHun (SiFa, HF) obpasyroTca pacTBopbl KpeMHe-
propuctoogopogHon kucnotbl (HzSiFs), yTunusauusa KoTopbiX 3aBUCUT rMaBHbIM 06pa3om
OT crpoca Ha NpoAykTbl ux nepepabotkn. N3bbITOYHOE KONMYECTBO pacTBOPOB KpeMHedTO-
PUCTOBOAOPOAHOW KUCMOThLI HanpaenaeTca Ha Hewtparmmsaumio Ca-copepxaliyMn KOMo-
HeHTamu, B pe3yrbTaTe KOTOpon 06pasyroTca CMECb HEPaCTBOPUMBIX KpeMHerens n otopu-
Ja kanbuusi. Boga nocne 04ncTKn NCMOSb3yeTCA B TEXHONMOIMYECKOM npoLecce.

OuucTka CTOYHbIX BOj OT CynbdaT-MoHa NoCpeAcTBOM HEUTPanusaLuum n3BeCcTKOBbIM
MOJIOKOM MPUBOAUT K 0BpasoBaHUio cynbdaTa KanbLms, UCMoNb30BaHNE KOTOPOro 3aBUCUT
OT NPUCYTCTBUS B HEM NMPUMECHBIX KOMMOHEHTOB.

B npoLiecce XMMNYECKOW BOSOOYNCTKM CTOKOB, coaepalumx docdar-moH, obpasyoT-
ca ocdarcoaepalme ocafku, KOTopble MOryT ObiTb MCMNONb30BaHbI MpY NPON3BOACTBE
3KCTpaKUMOHHOM hoccOpHOM KUCTOThI U hocchopcoaepalmx yaobpeHnia.

CTouHble Bogbl, cogepxalyme 6uopasnaraeMblie KOMMOHEHThI, 0BbIYHO NOABEPraoTCA
BUOXMMUYECKUM METOAAM OUUCTKU. B pesynbTaTe ouMCTKM B KauecTBe OTXofa MoxeT obpa-
30BaTbCA N3OLITOYHLIN AKTUBHBIA UTT.
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1.3 CucTeMbl IKONOrM4ECKOro MeHeXXMeHTa npu obpaiueHum
CO CTOYHbIMM BOA4AMU U OTXOAAWMMU rasaMmu

Cuctema 3akornoruyeckoro meHegxkmenta (COM) sBnseTcsa YacTbio €AUHON CUCTEMBI
MeHemKMeHTa komrnaHum. B COM oTpakaeTca opraHusauuoHHasa CTPyKTypa, OTBETCTBEH-
HOCTb, METOAbI, MPOLEAYPLI, NPOLECCHI U Pecypchbl ANS pa3BUTUS, Crnocobbl JOCTKEHNS,
ofpartHas CBS3b M MOHUTOPUHI TekyLlen cutyaumn. 1o oTHOLIEHMIO K 0BracTy NpuMeHeHns
HacTosiwero crnpaeoyHnka COM MOXeT ycTaHaenuBaTth Npaevna Ans cneayrowmx npolec-
COB: MOWUCK PELLUEHWI, NaHUpPOBaHNe, OLEeHKa, NPOeKTUpOBaHUe, CTPOUTENBLCTBO, Oornepauy-
OHHoe yripasneHue nponssogcTeom. COM, B 4aCTHOCTM, MOMOraeT npu:

a) onpeAeneHMn BO3MOXHOIO BO3LENCTBAA Ha OKPYKaIOLLYIO Cpefy NMpy nnaHvpoBa-
HMW HOBbIX MPOW3BOACTB UMW PEKOHCTPYKLIMA CYLLIECTBYIOLLMX;

0) BbIOOPE peLLEeHNIA NO UCTIONB30OBaHMK (3aMeHe) TOro Ny MHOTO BUAA CbiPbS;

B) BbIBOpE peLleHni No NnaHnpyeMbIiM NPON3BOACTBEHHBIM NMpoLeccam;

r) BbIGOpe peLLeHUsi MO BHEAPEHUIO NMPOLLECCHO-MHTErPUPOBAHHBIX TEXHOMOMIA,

I) BbIBope pelueHns o cnocofax Npon3BOACTBE;

e) Bblbope peLeHns 0 cnocobax 06paboTKM 1 KOHTPONS CTOUHBLIX BOA/OTXOASLLMX ra3os,

X) BbIBOpE peLLeHns No co3naHnlo HeoBXOaMMON MHAPACTPYKTYPbl UMM MO U3MEHE-
HUIO CYLLIECTBYIOLLEN MHPPACTPYKTYPbI;

3) OLIeHKe NepeKkpecTHbIX 3dEKTOR Ha pasHbIX CTaAWsAX NPOU3BOACTBA;

1) BbibOpe peLleHVs No npeaoTBPaLLEeHUI/CHVDKEHNIO HEOPraHM30BaHHbBIX BbIOPOCOB B
aTmocdepy.

Kak BUAHO M3 NpuBeAEeHHbIX Bbille NpuMepoB, ocHoBHas uens COM — ato nomolp
B POPMMPOBaAHMN MYTU MPUHSATUS PELUEHUA U3 CYLLECTBYIOLMX BO3MOXHbLIX BapuaHTOB B
KaXXIOW KOHKPETHOW cuTyaumu. PelueHus, 6e3ycrnoBHO, AOIMKHbI NMPUHMMATBCA C y4eTOM
3KOHOMMYECKOW LIeNnecooBpasHoCTn U KOHKypeHTHocnocobHocTn. Cucrtema akonornyeckoro
MEHEe>KMEHTa AOMKHa NomMoraTtb B (0OpMUPOBaHNM OTBETa Ha BOMPOC O TOM, Kak NpoBOAMUTb
onepaumoHHoe ynpaeneHne KOMMAMEKCHBIM XUMUYECKMM NMPOU3BOACTBOM, CHabXeHWem ero
pecypcamu, yaaneHmem Unn yTUnmaaumen ero oTxohoB, CTOYHbIX BOA, COKpalleHns BblOpo-
COB B aTMocdepy ANs CHUXEHMSA 0OLLEero BO3AENCTBUSI HA OKPYXaloLLyo cpefy ¢ Hanbonb-
LUE 3KOHOMUYECKON ahEKTMBHOCTLIO M 6€3 NOTepb B Ka4eCTBE NPOAYKLMN? ».

1.4 MeToabl 06paboTku (0OpaweHus). O6wme NPUHLMNbI

B xvMmn4yecKon NpOMBILLNIEHHOCTU 3MUCCUM (DOPMUPYHOTCA OT COBEPLUEHHO PasnnyHbIX
WCTOYHWKOB W MPEACTaBnsAoT COB0N COBEPLUIEHHO PAa3NUYHbIE KOMMO3MLMN XUMUYECKOTO U
PU3NYECKOrO BO3AENCTBUS Ha OKPYXaOLWy cpeay. [nsi CHWKEHUs 3MUCCUMIA CnepyeT uc-
NMonb30BaTh KOMMIMEKCHBIA NOAX0A, OCHOBaHHbIM HA (POPMUPOBAHUN PELLEHUA B paMKax Cu-
CTEMbl MEHEPKMEHTA, CYLLUECTBYIOWEN B KOMMNaHWW, OCYLUECTBMSIOWEN OnepaunoHHOe
ynpasneHue npov3BoACTBOM XMMUYECKOW NPoAyKumn. B kauecTBe meponpustui no CHwke-
HUO 3MUCCUA MOTYT BbICTYMNAaTb OPraHWM3aunOHHO-YMpPaBrneHYeckue U TexHudYeckue (npo-
LIECCHO-MHTErPUPOBaHHbIE peLLEHUS U MeToAbl 0OPabOTKM Ha «KOHLIE TPyObI»).
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1.4.1 MNpoueccHO-UHTErpupoOBaHHbLIN METO/,

MpoUECCHO-MHTErpUPOBaHHBIN METOA, ABMSETCA OMTUMAanbHLIM C TOYKU 3peHUa ero
NCMOSIb30BaHUS B YaCTU CHWKEHWUS 3MMUCCUMA Kak NS BHOBb CTPOSALLUXCS YCTaHOBOK, TaK W
ans yxe penctayowmx. OHM Npr3BaHbl YMEHbLIATE UMK NOJNTHOCTBIO NpeaoTepawaTte obpa-
30BaHNE TEXHOMNOMMYECKMX MOTOKOB, KOTOPbIE HE MOTYT BbITb UCMONb30BaHbI B AAHHOM TEX-
HOJIOMMYECKOM NpoLecce A0 MOMeHTa ux yaaneHus. Ucnonb3aoeaHmne aTUX MeTOAO0B MNO3BO-
NSET B LIENOM NOBbILWAaTbh 3KOHOMUYECKY0 3 EKTUBHOCTbL MPOU3BOACTRA.

PacnpocTpaHeHHble BUAbI NPUMEHEHUI NPOLECCHO-MHTENPUPOBAHHOrO MeToaa (BO3-
MOXHble DU3NYECKME, XUMUYECKNE, BNONOrMYeckne u MHXKEHEpPHbIe Cnocodbl) NpuseaeHbl
HVDKE:

- paspaboTka HoBbIx crnocoboB cuHTE3a;

- Ucnonb3oBaHne 6onee YUCTbIX UM NPOCTO APYINX BUAOB CbiPbS U MaTEPUAroB;

- Ucnonb3oBaHne 6onee YUCTbIX UM 3PPEKTUBHBIX BUAOB TONNWBA;

- ONTMMM3aUMa CTaauni NpoLecca;

- YCOBEpPLUEHCTBOBaHME METOAOB KOHTPONS,

- NpumeHeHne 6onee apdeKTUBHBIX KAaTanM3aTopoB U/Mnn pacTBopuTEnen;

- PELIMKITUHT UM NMOBTOPHOE NCMONb30BAHWE BCMIOMOraTenbHbIX NOTOKOB (MPOMbIBHBLIX
BOZ, MHEPTHBIX ra30B, PacTBOPUTENEN, OTPaboTaHHbIX KaTanMaaTopoB);

- UCMONb30BaHMEe OCTaTKOB B Ka4ecTBe CbiPbA ANA APYIMX NPOU3BOACTBEHHbIX MpPO-
LieccoB;

- MCMONb30BaHWE OCTaTKOB B Ka4YECTBE NCTOYHUKA FreHepaLum SHEPTUK.

[na XMMYeckor NPOMBILLIIEHHOCTN HE BCE ONUCaHHbIE BhILLE MPUMEHEHUS SBMSIOTCS
060CHOBaHHBIMU B CUITy MPUCYLLMX AaHHOW OTpacnmn ocobBeHHOCTEN, CBA3aHHbLIX C KPYMHO-
TOHHa)KHOCTBH HEKOTOPbIX MPOAYKTOB M KOMMIEKCHOCTBIO NMPOou3BoACTB. Hanpumep, paspa-
BoTka HOBbIX CNOCOOOB CMHTE3a He BCerga sIBMsIETCSl S9KOHOMUYECKN OrpaBAaHHbIM MEepo-
npusiTuem, a nepexom Ha 6onee YMCTbIe BUABI ChIPbS UMW MPOCTO APYrMe BUAbI Cbipbs 3a4a-
CTYH0 HEBO3MOXHbI B CBSI3U C TEM, YTO 3a4acTyto SBMNAIOTCA SKOHOMUYECKM Hellenecoobpas-
HbIMW.

1.4.2 MeToabl «Ha KOHLE TPYObI»

B cuny TOro 4TO MpUYMEHEHWeM MpPOLIeCCHO-MHTErPUPOBAHHOTO METOAa He Bcerga
BO3MOXHO AOCTMYb HOPMaTMBOB 4OMYCTUMOrO BO3AEMCTBMS Ha OKPYXKAOLLYIO Cpeay, B TOM
yncrne o6pasoBaHMs CTOYHBIX BOJA, COAEPXKALLMX 3arpsiHsiiolme BellecTBa, rasoobpasHbix
BbILENSHUA N OTXOASALUMX a30B, NPUMEHSETCA METOJ, OUYUCTKM «Ha KOHLE TpyObi». [JaHHbIN
METOL NO3BOMSAET BbIAENUTL M3 OTXOASLLErO MOTOKA 3arpsAsHsoWme BEWECTBa, NOCNe Yero
CTaHOBUTCS BO3MOXHbLIM €ro UCMofb30BaHWe B TEXHONOMMYECKOM npouecce unn cobnaa-
tOTCSH HOPMAaTUBbI AOMYCTVMOrO BO3AEVCTBUS HA OKPYXKAIOLLYIO Cpeay.

OuucTka OTXOASWMNX ra3oB

OuncTka OTXOASALLMX ra3oB B XMMUYECKOW MPOMBILLIIEHHOCTU B NEPBYIO oYepeab CBs-
3aHa CO CHWKEHMEM COiePXaHUsi B HUX B3BELLEHHbIX YacTuL, (Nbinel, asposorneit) 1 rasoot-
pasHbIX KOMMOHEHTOB.
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Kak npaBuno, o4MCTKy OTXOASALLMX ra3oB NPOBOAAT B HEMOCPEACTBEHHON 6nn3ocTu oT
UCTOYHMKa oBpasoBaHms. MOTOKM OTXOASALLMX ra30B C PasNNYHBIMA XapaKTEPUCTUKaAMUN Pea-
KO NOABEPratoT OUNCTKE B LIEHTPAIM30BaHHOW CUCTEME.

MaBecTHble 1 JOCTYNHbIE Cnocobbl O4YMCTKU NoAPOBHO NpuBeAeHs! B 0BLLEeA0CTYMHbIX
NMTEPaTypHbIX UCTOYHMKaX. Tawkke Kak U B Clydae CO CTOYHbIMM BOAaMMK OOLLEen3BECTHbIE
MeToabl He Bcerga akoHoMuuecku obocHoBaHbl. OBOCHOBaHHOCTE MPUMMEHEHWS TOro WIn
WHOro MEeTofa OYUCTKA 3aBUCUT OT HalMuymsi 3arpssHsAOLLMX BELLECTB, UX KONMMYeCTBa, no-
CTOSIHCTBa COCTaBa W pacxoaa.

OuuncTKa CTOUHbIX BOA, coAepalimx 3arpsisHAloL e BelecTBa

MpeanpusTMa XMMUYECKOM oTpacnn npuberaroT K MCNOMb30BaHNI0 METoAa 06paboTku
CTOYHbIX BOJ, COAEPKaLUMX 3arpAsHsoLiMe BEeLLecTBa, «Ha KOHUEe TPyObl» ANS CHWKEHWUS
KOSMIMYECTBa CTOYHbIX BOA, 3arps3HSIOLLMX BELLECTB, COASPKALUMXCA B HUX, U U3BMNEYEHUA
nonesHbIX KOMMOHEHTOB. 3TOT METOA OXBaTbIBaeT kak npefobpaboTky PSAOM C MCTOYHUKOM
06pa3oBaHus, Tak U KOHEYHYIO OYMCTKY coBpaHHbIX BOA nepeg nx c6pocoM B BOAHBIN 00b-
ekT. OCHOBHble BO3MOXHbIE CMOCOBbI OUYUCTKM CTOYHBLIX BOA NPUBEAEHbBI B PasnmnyHbIX obLue-
LOCTYMHbIX WUCTOYHMKAX, B Y4ACTHOCTU B MHEOPMAaLMOHHO-TEXHUYECKMX CMpaBOYHUKax Mo
HaumnyyLwmMM AOCTYMHBIM TEXHONOrUAM PP, N MPUMEHNTENBHO K XMMUYECKON MPOMBILLMEHHO-
CTW paccMOTPEHbI B pasaene 2 HacTosLero cnpasoyHmka HOT.

Ha xuMunyeckmx npegnpusaTmsx CyLEeCcTBYET, Kak npaemno, cuctema cbopa 1 obpabot-
KM paanuuHbix Bog. CyLiecTByeT HeCKonbKO NoAXoaoBs K nx obpaboTke CO CBOMMU Mpenmy-
LLIeCTBaMW M HejocTaTkamu, 3aBUCSLLMMU OT CUTYaLMK, B TOM YMCIE BKIKOHAOLLME:

- AELieHTPann3oBanHHble CUCTEMbI BOAOOTBEAEHMS, obpabaTbieatome CToUHbIE BOAbI
Y UICTOYHMKa UX 0Bpa3oBaHUsl U HaNpaensoLme OTXOAALLMA NOTOK B BOAHbIE OOBLEKTHI;

- CUCTEeMbI, NogobHbIe LEHTpanM3oBaHHLIM CUCTEMaM BOAOOTBEAEHWUS, npeanonara-
LWWe HanMuve Ha nroljagke LeHTpann3oBaHHOW yCTaHoBKM cbopa M OYUCTKM (3a4acTyio
TaKWe CUCTEMbI MPUHMMAIOT CTOKM OT COCEAHUX NPEANPUSTUN UMMM MyHUUMNANBHbIE CTOKA
OT rOPOACKMX NOCENEHUN);

- UeHTpann3oBaHHble CUCTEMbl BOAOOTBEAEHUA C YCTaHOBIEHHbIMU Bbile MO Te4e-
HWUIO YCTaHOBKaMu npeapaputenbHon obpaboTkn noToka y UCTOYHMKa M 06beanHEHHbIX
NOTOKOB (aHanorM4yHo NpeabiayLwemMy nyHKTy, MOryT NPUHUMATL CTOKU OT CyGaboHeHTOB);

- CUCTEMbI C nepe,qaqeﬁ BOA4 Ha AOOYUCTKY Ha LeHTpanu3oBaHHbIe, B TOM YUCIe MyHU-
LnanbHble, OUYUNCTHBIE COOPYXEHNA,

- CUCTEMBI C NpeABapUTESIbHOM NOKANbHOW OYUCTKON BOA C MOCNEAYIOLWEN nepepayen
Ha AOOYUCTKY Ha LEHTpanu3oBaHHble, B TOM YUCIE MyHULMMArbHbIE, OYUCTHbIE COOpYXKe-
HUA.

MpenmyliecTBa AeLeHTPanM3oBaHHbIX cUCTeM 06paboTkM CTOYHBIX BOA M CUCTEM
C npensaputensHo 06paboTKoN NokanbHOW OYUCTKOM HEMOCPEACTBEHHO HA UCTOYHUKE O6-
pasoBaHuA:

- oneparop Npou3BOACTBEHHOW YCTaHOBKMW rokasbiBaeT Gonee OTBETCTBEHHYHO MO3u-
LU0 NO OTHOLLEHUIO K 3hEKTUBHOCTN OYUCTKWN, KOTAa OH HEMOCPEACTBEHHO OTBEYaeT 3a
ka4ecTBO cOpacbiBaeMbIx BOS,

- CTOK He pas3baBnseTcs ApYrMMK CTOKamu U BellecTBamMu M nossonseT obpabarbl-
BaTb KOHUEHTPMPOBAHHLIE NOTOKW, K NMPUMEPY AenaeT SKOHOMMUYECKU LienecoobpasHbiM 13-
BreYeHWe LeHHbIX CbIPbEBbIX U MPOAYKTOBbLIX KOMMNOHEHTOB (PU3NKO—XMMNYECKUMN MEeTOoAa-
MW UINK XKe YNPOLLAeT yaaneHne 3arpssHeHuin. bonee TOro npu BLICOKON CTENEHW n3Bneve-
HUA 3arps3HEHUA MOXET MOSBUTLCA BO3MOXHOCTb MOBTOPHOrO MCMONb30BaHWA BOAbl Ha
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3TOW N e APYron YCTaHOBKE, YTO HE TOMBbKO CHWKAET HarpysKky Ha BOAHbIE O6beKTbl B Ya-
CTV cBpoca CTOuUHbIX BOA, HO U CHIKaeT obbembl 3a6opa NCXOLHOM BOAbI, Takum 06pa3om
3 PEKT OT BHEAPEHUS TAKNX MEPOMPUSTUIA YCUNNBAETCA MHOTOKPaTHO;

- CHWKEHME PUCKa HEKOHTPOMNMPYEMOrO 3arpsi3HEHUSI CTOYHBIX BOA BbICOKMMWN KOHLIEH-
TPaUUSIMW 3arpsisBHUTENEN NPW OTKIMOHEHUSX OT TEXHONOTNYECKMNX PEXUMOB;

- Bonbluaa rubkocTs Npu HEOBXOAMMOCTM PaCLUMPEHUst MPON3BOACTBa Un BorbLuas
OMepaTMBHOCTL MO OTHOLLEHWIO K 3MEHSIOLLMMCS YCIOBUSM;

- cUCTEMbI ANA 00paboTKM CTOUHbIX BOJ, HAXOAALWMECH Y UCTOYHMKA MPOSKTUPYIOTCA
HenoCpPeACTBEHHO NOA NapaMeTpbl CToka 1 Gnarofapst 3TOMy 4acTo nokasbisaloT Bonee Bbl-
COKMe 3KCrnyaTaLMoHHbIE Ka4ecTBa, YeM CTaHAapTHbIE METOAbI

- VCKITHOYaeTCsl A0MNONHUTENEHoe pa3baeneHne MOTOKOB CTOMHbLIX BOA, 3@ CYET 4ero
yBenuumneaeTca 3hdeKkTMBHOCTE 06paboTku.

MpenmyLyecTBa LieHTpannaoBaHHbIX cucteM 06paboTkm Bog;

- HanMune cuHepreTudeckoro adpdpekta npu nepepaboTke CMECcU CTOYHbIX BOA, CO-
Aepxawmx bropasnaraemble KOMNOHEHTBI, C YYETOM TOro, YTO MOTOKW CTOYHbLIX BOA COAEp-
XaT Tonbko GuopasnaraeMble KOMMOHEHTBI MW 3arps3HsoLLME BELLeCTBa, He CHWXaroLme
CTeneHb OYUCTKY;

- HanMune MonoXUTENbHbIX 3PPEKTOB OT CMELLEHNA NMOTOKOB, TaKUX Kak KOPPeKTu-
poBka Temnepatypsl, pH cpefbl U BbIPaBHUBAHWNE CONECOAEPKAHUS;

- Bonee apdheKkTUBHOE MUCMOMB3OBAHNE XUMMWKATOB (T. €. BMOreHHbIX 3NEMEHTOB) U
obopynoBaHWsa 1, cnesoBaTensHO, CHUXKEHME COOTBETCTBYHOLLIMX OMNEPaLMOHHbIX 3aTpar,

- BO3MOXXHO BO3HWUKHOBEHME [OMONHUTENbHBLIX 3((eKTOB OYMCTKU NPpY COBMECTHOW
OYNCTKE MPOMbILLNIEHHLIX M MyHMLMNANEHBLIX CTOKOB, Bbipaxatowmecs B adpdpekre copbupo-
BaHWSA U «0Be3BpeXMBaHUSY BPeAHbIX KOMMOHEHTOB Ha akTUBHOM wure B npouecce 6uonoru-
YecKon oumncTke, K npumepy, cornacHo UTC 10 Takas ouymcTka cnocobeTByeT 3HAaUUTENBHOMY
CHVDKEHUIO B OYULLEHHBIX CTOKaX MOHOB TSPKENbIX METANMOB.

HeobxofMmMo OTMETUTb, YTO HE BCE WM3BECTHbIE U MPUMEHSIEMbIE CrNOCOBbI OYUCTKU
UMEIOT 3KOHOMMYeckn o6ocHoBaHHOE npumeHeHne. O60CHOBaHHOCTE MPUMEHEHWUSI TOTO UMK
MHOro METoAa 3aBUCUT OT COoCcTaBa MpPUMECEN, UX KONMYECTBa, NOCTOSIHCTBAa CocTaBa, pac-
X0Aa 1 OU3NYECKNX NapameTpoB.

1.4.3 TepMmuueckue MeTOAbI OYUCTKN CTOUHLIX BOJ,

CTOuYHblEe BOABI XMMUYECKMX MPeAnpUATAR, CoAepXallme pasnudHble (BKnoYas pas-
JIMYHBIE 3arpA3HAIOLME BELLECTBA) MUHEPArbHbIE COMK, a Taloke OpraHWYeckne BELLECTBa,
MoryT obpabaTbiBaTbCs TEPMUYECKUMU METOAAMU: KOHLIEHTPUPOBAHNEM CTOYHbLIX BOA C MO-
CneayloWwmnM BbiaeNeHNEM PacTBOPEHHbBIX BELLECTB B BUAE TBEPAbIX CONEWN, OKMUCIIEHUEM Op-
raHWYeckux BELECTB B NPUCYTCTBUM KaTanuaartopa npyu atMochepHOM W NOBbILLEHHOM faB-
NeHUn, XuaKoasHbIM OKUCIIEHMEM OPraHWYeCKMX BELLECTB, OrHeBbIM 0Ge3BpeXmBaHueEM.
Boibop meToga 06paboTkM 3aBUCUT OT COCTaBa, KOHLUEHTpaumm n obbema CTOYHbIX BOA, UX
KOPPO3UNHOW aKTUBHOCTW, TPeOyeMOW CTEMEHN OYUCTKM, @ Tak e SKOHOMUYECKOWN Lieneco-
06pasHOCTU 1 NPUPOACOXPaHHOW 3h(EKTUBHOCTU paccMaTpyBaemMoro MeToaa.

1.4.4 BeccTOuYHbIE CXeMbl Npou3BoOACTBa

Mpn MCNONb30BaHNM COBOKYMHOCTU YKa3aHHbIX Bbille METOA0B MOXHO A0BUTHCS OT-
CYTCTBUSI CTOYHbIX BOA, cOpackiBaeMbIX C MIOWAAKA MPEANPUSITUS Ha LeHTPanM3oBaHHbIe
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CUCTEMbI OYMCTKU NNBO HENoCcpeaCTBEHHO B BoAHble 06bekThl. PopMupoBaHue GeccTouHom
Ccxembl BogoOCHabKeHUA 1 BOAOOTBEAEHUS — KOMMIEKCHas U AOCTaTOMHO CrOXHas 3ajada.
B vactHOCTH, MMEITCS rpaHNYHbIE YCNOBUS NO KIMMATUYECKMM, MTMAPONIOrMYECKUM U APYTUM
YCNOBUSIM MECTHOCTU, B KOTOPbIX SKCMMyaTUPYETCS TEXHONMOMA/KOMMNIIEKS TEXHONOMMYECKNX
NPOLIECCOB, CBSI3aHHbIX C 06pa3oBaHWeM CTOMHbIX BOJ, COAepXKaLUUX 3arpasHSIoWme seLe-
CTBa, MO BO3MOXHOCTM UCMONb30BaHMA OBOPOTHBIX, @ TakK >X€ MOBTOPHBIX CUCTEM/LMKIIOB,
BOZA C MOBbILEHHBLIM COMNECOAEPKAHNEM, TEXHUYECKOA BO3MOXHOCTU YTUNM3aLMM KOHLEH-
TPUPOBaAHHLIX PAcCTBOPOB UMK OTX0A0B, 0OpasyloWmxca B pesynbTate NpoMexyTouHon o6-
paboTku BoAbl Nepes ee BTOPUYHLIM UCTIONb30BaHMUEM.

Paccmatpusasi npaktu4eckn Bce crnocobbl OYMCTKM CTOMYHbIX BOA M aHanvavpys cro-
€obbl co3aaHns BECCTOUHBIX CXEM Ha NPEeanPUSATUSAX XMMUYECKOW NMPOMBILLINIEHHOCTU cnegy-
€T ykasaTb Ha psf obLux HeaoCTaTKOB:

- MHOrve cnocobbl OYUCTKM CTOMHbIX BOJ MpeanosiaratoT MNepeBofi PacTBOPEHHbIX
npuMece B MarnopacTBOPUMbIE COEAUHEHUS U BblgeneHne NnocrnefHnx nyTeM ceiuMeHTa-
unmn, omneTpaumu, LUeHTpudyrmpoeaHns nnu donotauun, npym 3TomMm HemsbexxHo obpasyroTca
OTXOAbI, KOTOPble HEO6XOAUMO YTUNN3UPOBATL UMW pa3MeLlaTb Ha 06bekTax pasmeLleHus;

- cO3aaHne BECCTOYHBIX CXEM COMPSPKEHO C HEOBXOAMMOCTLIO CO3AaHus Nosen ncna-
peHust NMbo BHEApEHVEe 3HEProeMKMX MPOLIECCOB (B TOM YMCNE CBSI3AHHbIX C CKUraHMEM
TONNMBA), NpeanonararoLLux BbICOKUE UCMAapEHNsi, UTO B CBOIO oYepeb COMPSPKEHO C COMnyT-
CTBYHOLLMMM NpoBremMamm OUMCTKN Tak HasblBaeMbIX «BTOPUYHbLIX BbIGPOCOBY, a Takke CBS-
3aHHble C 3KcrnyaTaumen BoinapHbIX U MbIerasoounCTHbIX CUCTEM;

- 1 NepBOE U BTOPOE TaK UMM MHAYe CBSI3aHO C BbIBEAEHNEM OTHOCUTENBHO BOSbLUMX
nnowaaen nog cosgaHue rnonen ucnapeHns Unu noj pasMeLLeHme oTXoa0B.

1.4.5 O6paboTka BOA ¢ UICNONb30BaHMEM MeToa 3aKauku € Lernbio U30Mnsiuum B
rny6oKux nnacrax-Konnekropax

OnHuM M3 adbdeKkTUBHBIX METOAOB, NMPeAOTBPALLAOLLMX HEeratMBHOE BO3feNcTBYE
CTOYHbIX BOA Ha OKpYXXaloLyo cpedy, B TOM YMCEe NMOBEPXHOCTHBIE U MOA3EMHbLIE BOAHBIE
06bEeKTbI ABNSETCS METOA, NPU KOTOPOM BOJbl HAarHETAKOTCH MYTEM 3aKadkn B M30NUPOBaH-
Hble MNacTbl FOPHbIX NOPOA.

Llenbio noa3eMHON M30NSUMKM ABNSETCA yAaneHue MCMonb3oBaHHbIX BOA M3 cpeabl
HeMocpeACTBEHHOro 06UTaHWS YenoBeka, HaAexKHas HeorpaHM4YeHHas BO BPEeMEeHWU WU3ons-
uMs Ux B Heapax, NpejoTBpaLlaoLLas NnocTyrnneHns KOMNOHEHTOB CTOYHBIX BOA B 30HY ak-
TUBHOro BOA00OMeHa 1 Bruonornyeckne LIenodku.

Boabl C BbICOKOM MUHeEpanusaunen NpakTUHeCKn He NoABepralTcs 6rmonorndeckomn
oumncTKe. YTunmaaums n o6esspexxmBaHme Taknx CTOYHBIX BOJ, BbICOKO3ATPATHA, XMMUYECKoe
ocaxaeHue, Kak npaBvno, NpuBoauT k obpa3oBaHmnio BONbLIOro KonNMYecTsa OTXOAO0B NP
3TOM CTOMMOCTb YTURM3aumMn unm 06e3BpexmBaHns MOXET NpeBbillaTbh CTOMMOCTL NPOu3-
BOZAMMOW Lienesoi npoaykumm. COpoc Takmx CTOYHbIX BOA B BOAHble 0ObekThbl TpebyeT 3Ha-
ynTenNbHOro pasbaBneHus, T.e. HepaLMOHANbHOrO MCMOMNb30BaHUA MCXOAHBIX - MPUPOAHBLIX
BOA W MOXET MPMBECTU K 3aCOMEHUI0, AErpagaLun 1 BbIBOAY M3 XO3AUCTBEHHOro obopoTa
3HauYUTENbHBLIX Tepputopui. MosTomy m3onaumsa B rmybokux komnekTtopax asnsetca 6es3-
YCNOBHOW anbTepHaTVBOW HAKOMIMEHNIO CTOMHBLIX BOJ, UM MHOTO TOHH&XKHBIX NPOAYKTOB WX
nepepaboTkn Ha NOBEPXHOCTM 3eMIM Unu cOpocCy Mx B BOAHbIE OOBLEKTLI N, TaKMM 0Bpa3om,
nMeeT NpUpPoA0OXPaHHYIO HaNPaBneHHOCTb.
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PaccmvatprBaembin METOA NpepsycMaTpyBaeT peanunsauuio cmctemel obecrneveHust
3KONOrMYeckor 6e3onacHOCTM BKIYANLWEN TPU OCHOBHbIE MEpOnpusTMs. OBOCHOBaHWe
BbIGOpa recnorMyeckor CTPyKTYpbl, TEXHNYECKOE COOTBETCTBME yvacTka Hegp TpebosaHuam
rioKanusauumM CTOKOB M UX U30NAUMK, co3faHne adhdEKTUBHOM CUCTEMbI MOHUTOPUHIa reo-
TIOTMYECKOW Cpeabl B MEPUOALI XKUBHEHHOTO LMKIa UCNOMb30BaHNA ryBMHHOM M3onsaumu.

MuvpoBOI OMbIT U pesynbTaThl NPaKTUYECKOTO MPUMEHEHUS paccMaTpMBaeMoro MeTo-
fa (c Havana 20-x rogos 20-ro Beka) NOATBEPXKAAIOT BbIBOL O TOM, YTO TEXHOMOMMW rnyBuH-
HoM n3onauun aBngaroTca Ana onpeaeneHHoro cocrasa Bo4 e4UHCTBEHHbIM NPOrpecCuBHbLIM,
APUPOA0OXPaHHBIM N S3KOHOMUYECKN qenecoo6paaHb|M MEeTOA0M.

PaccmaTtprBaemMbin MeToL yCrewHo peanusyetcs B Poccuiickon degepaumm npu
NMPOM3BOACTBE COAbI, KaycTuka, fobbive u nepepaboTke conelt (XNOPWAOB Kanus, HaTpus,
MarHun u 4.p.), ANs CTOYHbIX BOA, 06pasytoLLUXCs B NPOLecce BOCCTaHOBNEHUS KAaTUOHWUTOB
N aHWOHWTOB MPW LEVMOHM3ALUMN BOAbI, a TaK Xe sABnseTcs ddeKTMBHbIM MeToaoM obpa-
BOTKN CTOYHbIX BOA, COAEpXKaLMX YCTONYMBBIE K BMONOrnyeckon gerpagaumm opraHnyeckme
BellecTBa (K MpuMepy, conecojepxallime CTOYHbIE BOAbl C HE3HAYMTENbHBIM COAEPXKaHMEM
(heHOMOB) PasnUYHON NPUPOLbI, MOXET ObITb 3KOHOMUYECKN HE BbIFOAHO KOHLEHTPUPOBATD,
ucnapsTtb, noaseprats abcopbUMOHHBIM METOAAM, a KaTanuTU4eCcKUM WU APYrMM MeToaam
(mecTpykumm MOryT MellaTb COAEpXalMecs B CTOYHbIX BOAAX MUHEpasbHble BELLecTBa W
B3BECH).

3(13(1)6KTI/IBHOCTI: MeTona B OCHOBHOM onpeaendeTca 3a CYeT CHKeHNA KanuTanbHbIX
N TeKyLUMX 3aTpaTt Mo CPaBHEHWIO C anbTepHATUBHBIMKM METOAAMMU OYUCTKU N YTURN3ALMN
CTOYHbIX BOA 1 0TX0A0B. [py 3TOM TaKkke HeoBX0AMMO y4ECTb NPAKTUYECKN MOSTHOE WUCKMHO-
YeHne BO3HVMKHOBEHUSI pMCKa 3arpsisHEHN OKpYXatoLLen cpeabl U, Kak CNefcTeue, CHWKEHNE
BO3MOXHbIX 3aTpaT Ha yCTpaHeHWe NoCneACTBUN 3arpsa3HEHNS OT BO3HUKHOBEHMS CUTyaLun,
CBSI3aHHbIX C HAPYLUEHWUSIMM TEXHONOMMYECKNX PEXXMMOB Ha OYUCTHBIX YCTAHOBKaXx, U OT aBa-
puiA.

[nsa kaxgoro otaensHOro o6bekTa Takon pacyet ByaeT yHuKaneH, B BUAY YHUKarbHO-
CTW N HEOAHOPOAHOCTM re0NOrMYECKNX YCNOBUA Ha pasnuyHbIX Tepputopusix. B Toxe Bpems
CTPOUTENLCTBO OAMHOMYHBIX CKBaXXWUH, KaK 3KCnslyaTauUMOHHBLIX, Tak U Haﬁj'IPOAaTeJ'IbeIX, a
TaKKe CTOMMOCTb BO3BeAeHUA 0GBbEKTOB MHMPPACTPYKTYPbl MOXKET ObiTb AOCTATOYHO TOYHO
paccumMTaHa Ha OCHOBaHWUM 3KCMEPTHBIX OLIEHOK.

Paccmatpusaembin METOJ OCYLLIECTBIISIETCA B COOTBETCTBUM C TpeboBaHUsAMU HOpMa-
TMBHO - NpaBoBbIX akTtoB Poccurckon degepaumm, Npy HanMumMm COOTBETCTBYHIOLLEN NULIEH-
31K Ha BMA AEATENbHOCTM M NPaBo Nonb3oBaHue Hegpamu. [Mpu 3TOM OTCYTCTBUE HeraTus-
HOro BO3AEWCTBUA Ha OKPYXKaOLLYH CPpeay AOITKHO NOATBEPXKAATHCH pesynbTartaMu MOHU-
TOPWHra.

Bo3aMOXHOCTbE OTHECEHNA MeToAa 3akadku cTokoB k obnactn HAT, paBHO kak 1 6e3-
ONacHOCTb NPUMEHEHUA MeToaa, obecneunBaeTcsl NPy BbINONMHEHUN CMEAYIOLLUX YCIIOBUNA:

- Haanexawmn BbIGOp nnacrta — Konnektopa (reoriormyeckon CTPYKTYpbl yyacTka
Heap);

- COOTBETCTBUE TEXHUYECKMX PeLLEeHUA TPeGOBaHNSM NoKanmusaLmm CTOYHbIX BOZ U UX
HaAeXHoW nsonsummn ot Bruocdepsi,

- Hannume 3 PEKTUBHON CUCTEMbBI MOHUTOPUHIa HEAP B MEepUOAbI 3KU3HEHHOTO LiMKNa
obbekTa.

[na BbINONHEHWS 3TUX YCNOBUWA NPEAYCMaTPUBaETCS LiENbIA KOMMIEKC Hay4yHO 06oc-
HOBaHHbIX MEPOMNPUSATUIA KaK Ha CTaaun NPOEKTUPOBAHUS OOLEKTOB U3OMSALIMU CTOYHBIX BOZ
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B rnyBoKux nnacrax-konnekropax, Tak v Ha CTaaun X CTPOUTENLCTBA U MOCNesYoLWEen JKe-

nnyarayyun. CyLHOCTb yKka3aHHbIX MEPONPUSATUIA NpeacTasneHa B Tabnvue 1.6.

Tabnuya 1.6 — OcHoBHble acnekTbl cucTeMbl obecneyeHust akonornyeckon 6esonacHocTy,
PaLUMOHaNBLHOIO UCMONb30BaHNA 1 OXpaHbl HEAP

Ycnosusa obecneveHns
akonorunyeckon 6es-
OMacHOCTU, paumoHarns-
HOrO VMCMOMNb30BaAHUS U
oxpaHbl Hegp

MeponpusaTUsi MO BbINOMHEHUIO YCIOBUIA

MpoekTHO
060CHOBaHHbIM BbIOOP
nnacra — KonnekTopa

Beibop nnacta-konnekTopa, oGecnevnBaroLero npmuém
3aaHHOro pacxoaa, KoM4yecTBa 1 cocTasa CTOYHbIX BOA, Npw
Hann4Mn Hag&xHOW eCTECTBEHHON MMAPOAMHAMNYECKON

(reonoruueckoii N30nsiLMM NnacTa-KonnekTopa, NpeLoTepaLlaroLLero
CTPYKTYpbI yyacTka MOCTYMNEHNE KOMMOHEHTOB CTOYHBIX BOA B 30HY aKTUBHOIO
Heap) BogoobmMeHa 1 Bronorndeckne Lenoyku.

CooteeTcTBUE BbI60op TEXHNYECKMX N KOHCTPYKLMOHHbBIX PELLEHUA-CUCTEMBI

TEXHUYECKNX PeLLEeHNI
W NMPOrHo30B8
aKcnnyarauum
TpeboBaHNaM
BesonacHocTy,
pauvoHansHoro
ncnonbL3oBaHnsa 1
oxpaHbl Heap

HarHeTaHWa obbekTa (NOCTYNNeHNe N Nokanmaaums CTOYHbIX
BOJ B BbIOpaHHOM nnacrte-konnekrope), obecneuvmparoimx 6e3-
onacHoe, pauvoHanbHoe NCNonL30BaHNe N NpefoTBpaLleHne
3arps3HeHVa Heap Npuv NpoBeAeHUM paboT, cBSA3aHHbIX C
Nonb30BaHMEM Hegpamu, Npu cbpoce CTOYHbIX BOA. DKCNEPTHO
NOATBEPKAEHHbBIE MONOXUTENBHBIE Pe3ynbTaTbl PErynsapHON
oueHkn (obocHoBaHMA) akcnnyaTauum obbekTa.

Hanwnune
adppekTBHOM
CUCTEMBI
MOHUTOPUHIa
reonorn4eckon cpeabl

CospaHne NpoekTHOOOO0CHOBaHHOM CeTM HabnoaaTenbHbIX
ckBaxvH. PaspaboTka 1 yTBepxaeH1e nporpammbl
MOHMWTOPUWHra cocTosHus Heap. MNpoeeaexne
rmaporeosiorn4eckoro, rmapoXMMUYEcKoro, reotnsn4eckoro n
ApYrvx BUAOB KOHTPOIS B 06beMe 1 B COOTBETCTBUN C
nporpamMmmoin MoHUTOpuHra. OcyLLeCcTBNEeHE KOHTPONS
TEXHWYECKOro COCTOAHMA 0ObekTa. AHanus 1 npeacraeneHne
MHOPMaUMK O pe3ynbTaTax MOHUTOPUHTa B OpraHbl
rocyfapCTBEHHON BracTu.

Pasnen 2. OnucaHve OopraHM3aUVOHHbIX U TEXHONOrMYeCKUX
NpoLEecCOoB, UCNMONb3yeMbIX ANIA pelleHUs paccMaTpuBaemMon

MeXoTpacneBon npobnemsl

2.1 CucteMbl 3KONIOrM4ecKkoro MeHemkmeHTta (CIM)

B naHHom pasaene npusoadarcs 6onee nospobHbie ceeneHna B fobaBneHme K obLwmm
onucaHvsM B pasgene 1 M paccMaTpuBaloTCA acneKTbl YNPaBMneHUss CTOYHLIMW BOAaMU Y
BbIGpOCaMu B atMocdepy, NoAYEpPKMBAETCH BaXKHOCTb JOCTUIKEHUS BbICOKOTO YPOBHS 3aLlu-
Tbl OKPYXKAaIOLLIE CPeibl B LIENOM MPY OMNEepaLMOHHOM YrPaBneHnt XMMUYECKUM Npesnpus-
Tvem. Tam, rae aT0 BO3MOXHO, NOAAEPKUBAETCA COBMECTHbIA MOAXOA K BOAHLIM U rasoos-
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pasHbiM amMuccusaM. Crneundivika cpegpl yuuTbiBaeTCs TO/IbKO B TeX Cyyasx, Korga 3ajeii-
CTBYIOTCS CTpaTerns Wiv UHCTPYMEHTbI, XapakTepHble TONbKO A5 AaHHOW cpefbl.

[JaHHbll pasgen onucbiBaeT ynpasneHve 3awmTol OKpyXxawwen cpegpl Kak B3auMo-
fenctene Mexgy — cuctemamy  ynpas/ieHus N MHCTpyMeHTamu ynpasneHus,
He orpaHuymBasch npobsieMammy CTOYHbIX BOA U BbIGPOCOB B atMocdepy. B npoTuBHOM chy-
Yyae OH He ByAeT COOTBETCTBOBATHL LIENIM MHTETPUPOBAHHOIO MOAXoAa.

BHegpeHne COM Ha KaXAOM KOHKPETHOM OObekTe 3aBUCUT OT BO3AENCTBUA Beay-
Lielics AeATeNbHOCTM Ha OKpYXatoLyt cpegy U JO/MKHO YUUTbIBaTb KOHKPETHYIO 3Konormye-
CKyl0 CMTyauuilo Ha TeppuTopuy MPOM3BOACTBEHHOW NOWAAKM M BOKPYr Hee. B aToil rnase
npegcrasneHbl obWwme NPUHLUWNLI Y OTHOCALLMECH K HUM WHCTPYMEHTbI, Heobxoaumble O1A
BHegpeHns C3OM n nogxogsuive Ans XMMUYEeCKUX Npoun3BoACTB.

C3M gaBnaeTcs mMeToAoM, MO3BONAKOLWMM oneparopamM yCTaHOBOK pellaTb 3Kosiornye-
ckvie Npo6aeMbl Ha CUCTEMATUYECKOW 1 o4eBuAHON ocHoBe. COM sBnsTCA Hanbonee aei-
CTBEHHbIMUN 1 3thheKTUBHBIMM, KOrga OHM 06pasyloT HEOTLEM/IEMYIO YacTb O6LLEe cUCTeMbI
MeHeDKMeHTa 1 onepauuoHHOro ynpasneHns npou3BoACTBOM.

COM pokycupyeT BHMMaHue oneparTopa Ha 3KOMOrMYecKkuMx xapakrepucTukax ycTa-
HOBKW. B yacTHOCTM, MyTEM MPUMEHEHMSA YeTKMX paboumx npouesyp kak Ans HOPMasibHbIX,
Tak U Ans HecTaHOAPTHbIX YCMOBWI 3KChyaTauun, a Takke nyTeM onpefefieHnst cCooTBeT-
CTBYIOLMX IMHWNI OTBETCTBEHHOCTW.

Bce pgeiicTeytowne COM BKIOYAOT KOHUEMNLMIO HENPepbIBHOrO COBEPLLUEHCTBOBAHUS,
a 3T0 03HayaeT, 4YTO YyMpaB/ieHWe OKpYXallleil cpefoii — 3TO HenpepbiBHbIA npouecc,
a He MPOEKT, KOTOpPbIA B KOHEYHOM WTOre NOoAXoAMT K KOHUY. CyLlecTBYKT pas/iMyHble CXEMbI
npoLeccos, HO 60/bWMHCTBO COM ocHoBaHbl Ha uukne PDCA (MnaHupyii — genain — npo-
BepsAli — WCNOMHAW), KOTOPbIA LWMPOKO WUCNOMb3YeTCA B APYrMX KOHTEKCTax MeHe[XMeHTa
opraHusaumii. Lukn npepctaBnsieT co60il UTepaTvBHYIO AWHAMWYECKYH MOAenb, rhae 3a-
BEpLUEHNE OAHOro LMKNa NpoucxoauT B Havase cnegyowero (CM. pucyHok 2.1).

PrcyHok 2.1 — Mogenb CUCTEMbI 3KO/TIOTMYECKOTO MeHeKMeHTa

COM MoxeT npuvHMMaTb )opMy CTaHAapTM3MPOBaHHOW WM HecTaHAapTHOM
(«HacTpamBaemoi») cucTembl. BHegpeHue u cobnogeHne MexayHapoaHO MpU3HaHHOM
CTaHAapTU3NPOBAHHON cucTeMbl, Takol kak EN ISO 14001:2015, mMoxXeT NOBbICUTb AoBepue
K COM, 0CcO6GEeHHO MNpu YyCoBUM Haanexallein BHelwHel nposepkn. EMAS obecneunBaeT fo-
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MONMHWUTENBHYHO [OCTOBEPHOCTL B CBA3M C B3aMMOAENCTBMEM C OBLLECTBEHHOCTLIO Nocpes-
CTBOM 3asiBneHns o6 oxpaHe oKpyxarolen cpeabl U MexaHmama obecneveHns cobnoaeHms
NPUMEHMMOr0O MPUPOAOOXPAHHOIO 3akoHogaTenscTea. OAHaKo HeCTaH4apTU3MPOBaHHbIE
CUCTEMBI MOTYT B NpuHUMne ObiTb OANHAKOBO 3(PEKTUBHLIMU MPWU YCRNOBUN TOFO, YTO OHU
LOMKHbIM 06pa3som pa3paboTaHbl U BHEAPEHbI.

CraHpapTuanposaHHble cuctembl (EN ISO 14001:2015 nnn EMAS) n HecTaHpaptu-
3MpPOBaHHbIE CMCTEMBI B MPUHLMNE MPUMEHSIFOTCA K OpraHvM3auusm, HaCcTOALMA AOKYMEHT
ucrionb3yetT Gonee Y3k MOAXOA, He cuuTas BCEX BUAOB [EATENbHOCTM OpraHu3auuu,
HanpuUMep, B OTHOLLEHNW UX MPOLYKTOB U YCIyT.

COM moxeT copepaTb CneayroLmMe KOMMNOHEHTbI:

|. 3anHTEpPECOBaHHOCTL PYKOBOACTBA, BKITHOYAst BbICLLIEE PYKOBOACTBO;

Il. skonornyeckyto NONMUTUKY, KOTOpasl BKNtoYaeT B cebs MOCTOSHHOE COBEpLUEHCTBO-
BaHWe YCTaHOBKM NOCPECTBOM MEHEIKMEHTA,

lll. nnaHnpoBaHue 1 yctaHoBrneHue HeobxoAMMbIX Npoueayp, Lenen u 3agady B cove-
TaHUM ¢ (PMHAHCOBLIM NIIAHUPOBAHUEM U MHBECTULMSMY,

IV. BeINOnHeHWe npoueayp, Tpebytowmx 0coboro BHUMaHus:

a) CTPyKTypa n OTBETCTBEHHOCTD;

6) Habop, obyyeHne, HPOPMUPOBAHHOCTb U KOMMETEHTHOCTD;

B) CBA3W,

r) y4actue COTPYAHUKOB,

[) LOKYMEHTb;

e) 3P PEeKTUBHBIV KOHTPOSb NPOLECCy;

) MporpaMmbl TEXHUYECKOrO 06CNYXMBaHWNS;

3) FOTOBHOCTb K Ype3BblYaiiHbIM CUTYaLMsIM U pearmpoBaHue;

V. oBecneveHne cobnioaeHUsi NpUpoA0OXPaHHOTO 3aKOHOAATENLCTBA,

VI. npoeepky paboTocnoCOBHOCTU U NPUHATUE KOPPEKTUPYIOWNX MEP C yAeneHnem
0co60ro BHUMaHUS K Cneayowmm 4ENCTBUSIM:

a) MOHUTOPWHT U U3MepeHue,

6) KOPPEKTUPYIOLLME U NPEBEHTUBHbIE AENACTBUSA,

B) BEEHME 3anmncen,

r) HE3aBMCUMBIA (KOrAa 3TO MPaKTUYECKM BO3MOXHO) BHYTPEHHUA U BHELLUHWIA ayauT
NS onpefeneHns HeaaeuMcumMo oT Toro, cooteeTcTeyeT N COM 3annaHMpoBaHHLIM Mepo-
NPUSTUAM W HaLNeXalMm N 06pa3om BHEAPSETCS U NOAAEPKUBAETCS;

VII. 0630p COM 1 ee NOCTOAHHYH MPUroAHOCTL, aAeKBaTHOCTL U 3PMEKTUBHOCTL CO
CTOPOHbI BbICLLETO PYKOBOACTBA;

VIII. NOAroTOBKY perynsapHON KONOrMYECKON Aeknapawuu,

IX. BAanMaaumo opraHomM no ceptudukaLim nnm BHelwHM sepudukatopom COM;

X. cnepoBaHuve 3a passutieM Bonee YNCTbIX TEXHOMOMMIA,

Xl. paccMOTpeHne BO3LENCTBUA Ha OKPYXKAtOLWY Cpedy OT BO3MOXHOMO CHATUSA C
SKCrnyaTaumm yCTaHOBKW Ha aTane NpoeKTUPOBaHNS HOBOTO 3aBOAa W Ha NPOTHKEHUN BCEro
cpoka ero cnyxobl;

XIl. npumeHeHWe oTpacneBoro 6eHYMapKnHra Ha perynsipHON OCHOBE;

XIll. nnaH ynpaeneHnsa oTxogamu.
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B 4acTHOCTM, ANs CeKTopa XMMWYECKOW MPOMBILLNEHHOCTM TakkKe BaXKHO yYUTbIBATH
cnegyroLme noteHumansHele ocobeHHoctn COM:

XIV. Ha ycTaHoBKax/obbeKTax C HECKONbKUMMN OnepaTopamu, co3gaHne o6beanHeHUN,
B KOTOpbIX OMPEefenstTca ponv, o6s3aHHOCTU U KOOPAMHaUMSA OnepaumoHHbIX npoueayp
KaX[oro oneparopa yCTaHOBKM B LIEMNAX pacLUMPEHUst COTPYAHUYECTBA MEXAY PasnnyHbIMA
oneparopamu;

XV. MHBEHTapM3aLMIO CTOYHbIX BOA ¥ BbIOPOCOB B atMocdepy.

COM copeicTByeT M NOAAEPKMBAET NMOCTOAHHOE YNyYLLEHNE 3KOMOMMYECKUX XapakTe-
PUCTUK yCTaHOBKW. Ecnn ycTtaHoBka yke nmeeT xopolume obLyme 3KONOorM4eckne xapakrepu-
cTvkm, COM nomoraet oneparopy NoALEPKUBATL BbICOKWIA YPOBEHb NPOU3BOLUTENBHOCTH.

2.2 Mpoun3BOACTBEHHbIN 3KONIOrMYECKUN KOHTPOIb

Mpon3BOACTBEHHBIA KOHTPOMb B 0OMacTX OXpaHbl OKPYXaroLen cpepbl (NponsBoa-
CTBEHHbIA SKonorndeckmnii kKoHtpone, M3K) ocywiectenaeTca B Lenax obecneyeHns: BbInon-
HEeHWs B MpoLiecce XO3SNCTBEHHON U UHOW AEeATENBHOCTM MEPOMPUATUIA NO OXpaHe OKpyKa-
toLLEN cpelbl, pauMoHarnbHOMY MCMOMBb30BAHNIO N BOCCTAHOBIIEHMIO MPVPOAHBLIX PECYPCOB, a
Takke B Lensx cobnrogeHus TpebosaHuin B 06nacTy OXpaHbl OKpyXXaroLlen cpedbl, yCTaHOB-
TNEHHBIX 3aKOHOLATENBCTBOM B 06/1aCTM OXpaHbl okpyxaroLen cpeabl. OH Taicke CBsi3aH UH-
CTPyMeHTaMu cTparterim n 6e3onacHocTu.

OcHoBHasi 4acTb MHMOPMaLMK, KOTOpas MO3BOMAET OLUEHMBaTb AOCTUXEHNE Lienewn,
noctaeneHHbix C3M, cobupaeTcs NocpencTBOM CUCTEMbI UaMepeHuin. BeposaTHo, Hanbonee
BaXHbIM BOMPOCOM SBISETCH KOHTPOMb MpPaBUnbHOM paboTbl MPOLECCOB NMPOU3BOACTBA,
npoBepKa COOTBETCTBUSA YCTAHOBEHHBIX 3KONOMMYECKUX LiENEN, BbISBNEHWE M MOMOLLb B OT-
crnexnBaHnnM HecdacCTHbIX cnyyY4aeB U UMHUWOEHTOB. COOTBeTCTBeHHO, I'IpOVI3BO,D.CTBeHHbIl7I
KOHTPOnb TEXHONOrm4eckmx npouecco u MNIK aBnsaoTcs B3anmoyBssaHHbIMU Npoueaypamu.

M3 MHOXeCTBa OpraHM3aUMoHHbLIX Y TEXHUYECKUX MOAXOA0B U PeLUEHUIA, NPUMEHUMbIX
4ns opraHusaumm NIK, Heobxoanmo BLIGUPATL Te, KOTopbIe HauMy4LWnM 06pa3om oTBeYaloT
nocTaBneHHbIM 3aza4am, UMEHT TEXHOSOMMYECKYHo, OTPacreByto, NOAOTPACNEBYIO U PErvo-
HanbHY0 CneuvduKy, a Takke COOTBETCTBYIOT MOLLIHOCTW NPOM3BOACTBA.

[na pasnuyHbIX NOAOTPacne XMMUYECKOW MPOMBILLIIEHHOCTU YUCIIO U NepeYeHb na-
paMeTpoB, nognexawmx onpeaeneHunio B npouecce nposeaerua MK, nameHsetca B BeCb-
Ma LWKpokux npeaenax. Mpu aTomM BO BCEX Cryvasix NEPBOOYEPEAHOE BHUMAaHWE cregyet
yaensitTb Hanbonee CywecTBeHHbIM U 3HAYMMbIM NMapaMeTpaM, XapakTepusyowmM 3Konoru-
YecCkue acnekTbl NpeanpuaTus. CornacHo TpeGOBaHVIHM, yCTaHoBNeHHbIM d>e,uepaanb|M 3a-
koHOM oT 10 sHBapsi 2002 1. Ne 7-d3 (pea. ot 29 mona 2017 r.) «O6 oxpaHe OkpyxarLlen
cpeabl», CT. 67, n. 5, «Npy OCYLLECTBIIEHMN MPOM3BOLCTBEHHOIO 3KONOMMYECKOrO KOHTPONs
M3MepEHMs BbIOPOCOB, COPOCOB 3arpa3HSAIOLMX BELLECTB B 06A3aTeNbLHOM Nopsake npous-
BOAATCS B OTHOLLUEHUN 3arpA3HAOLLNX BeLLeCTB, XapakTepusyrwmnx npumMeHaemMble TexXHONOo-
M1 1 0COGEHHOCTU MPOM3BOLCTBEHHOIO NnpoLiecca Ha obbekTe, OKa3bIBAKOWEM HeraTuBHoOe
BO3J€ACTBME Ha OKpYXaroLLylo cpeay (MapkepHble BellecTea)». [osTomy B npouecce npo-
BegeHuna MOK BHUMaHMe crneayeT yaensaTb METOAaM KOHTPOMs, HanpasneHHbIM, npexae
BCEro, Ha onpepeneHmne MapKkepHbiX BeLWEeCTB, XapakTepHbIX Ana AaHHOro nponssoacTea.

Kputepuii npoMbILLNEHHOrO BHEAPEeHWUs urpaet 6onbLuyto ponb NpU paccMoTpeHuU
BOMPOCA MO OCHALLEHWIO CTaLMOHAPHBIX UCTOYHUKOB OOLEKTOB | kaTeropum «asTomaTuye-
CKUMM CPEACTBaMU U3MeEPEHUst U ydeTa obbema Mnm Macchl BbIGPOCOB 3arps3HSOWMX Be-
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wecTB, cOPOCOB 3arpA3HSAOLLMX BELLECTB U KOHLIEHTPALWKM 3arps3HSIOLLMX BELLECTB, a TakkKe
TEXHUYECKUMUN CpeacTBamu hrkcaumm 1 nepegaqm nHcdopmauum o6 obbeme 1 (Mnm) o mac-
ce BbIBPOCOB 3arps3HALLMX BELLECTB, COPOCOB 3arpsa3HsIOLLMX BELLECTB U O KOHLIEHTpaLmm
3arpsAsHSIOLLMX BELLECTB B roCyAapCTBEHHbIA (POHA AaHHLIX rOCYAapCTBEHHOMO 3KOMoruye-
CKOr0 MOHWTOPWHra (rocyaapCTBEHHOrO MOHWUTOPWHIa OKPYKaloLen cpefbl)» B COOTBET-
ctBum ¢ Nn. 9 n 10 cT. 67 degepanbHoro 3akoHa oT 10 aHBapa 2002 r. Ne 7-¢3 (pep. oT
3 nons 2016 1.) «O6 oxpaHe okpyxatowen cpeabl». MaccoBbiv (06s13aTenbHbIA) NEPEXOS K
BHEAPEHUIO aBTOMaTUYECKMX CPEACTB U3MepeHU NoTpebyeT onpeAeneHHOro BpeMeHu, YTo
o6ycrnoBneHo HEOBXOANMOCTLIO He TONMBKO YETKO 0BOCHOBAaTbL, KakMe MMEHHO NapameTpbl, B
Kakmx yCnoBMSIX U Ha Kakux noctax (B Kakux Toukax) LenecoobpasHo onpeaensTb, HO U
YCTaHOBUTb, Kakne aBTOMatU4ecKkne CpeacTBa U3MEPEHUA MOryT OblTb JOCTYMHLIMU U 3KO-
HOMMYeckn 060CHOBaHHBIMM ANA OGLEKTOB | KAaTeropMm U NPUMEHNMbIMK B LIENAX Nepesadn
nHopmMaumm B hOHA, AaHHbIX rOCYAaPCTBEHHOIO 9KONOMMYeckoro MoHUTopuHra. Peds naet
O HanuMuMu NPeanoXeHNn Ha pbiHke 00OPYAOBaHNSA, XapaKkTEPUCTUKaX CPEACTB NSMEPEHUN,
WX NMPON3BOANTENSAX, BO3MOXHOCTAX CEPBUCHOrO 06CNyKMBaHUS, CTOUMOCTM U Np.

[na cpeacTe usmepeHuii, KOTopble NpearonaratoT npoueaypbl otéopa npob ¢ nocne-
LYOLMM aHanmUTUHECKUM onpeaeneHnem BblbpaHHbIX MokasaTenen, KpUTEPU BHEAPEHWS
ABMNSETCH MEHee CyLLeCTBEHHbIM, TaK Kak BOonbLUMHCTBO NPeANpPUSTUN, KOTOpbIE OTHOCATCSH K
obbektam | kaTteropun, Nbo pacnonaraeT cOBCTBEHHLIMU aKKPEAUTOBaHHLIMK nabopaTtopus-
MW, B0 npuberaeT K ycnyram akkpeauToBaHHbIX LIEHTPOB, NPEACTaBNAOWMX YCIYr1 B COOT-
BETCTBYHOLLEN obnacTu.

Mo psgy Bonpocos ocywectenenms MNM3K Gonblioe 3HavyeHne MmeeT Mcnonb3oBaHne
KOCBEHHbIX (Pac4eTHbIX NMapameTpoB), KOTOPbIE NMO3BOMSAIOT MOfyYaTe HEOBXoaUMYIO ANSA Lie-
Ten 3KOJIorMYECKOro KOHTPOss UHgopMaLmio 6e3 NpUBNeYeHNUs AONONMHUTESTbHBIX PECYPCOB.

OcHoBHble MpYHUMMLI BbIBOpa HaunyywmMx NOSXOAOB M METOLOB ANA BKIOYEHUA
B M3K BkntoyatoT:

- HanMune nokasaTens B MEpeyHe 3arpssHsIoLMX BELLECTB, B OTHOLUEHWU KOTOPbIX
NMPUMEHSIIOTCH Mepbl FOCYAapCTBEHHOIO PErynupoBaHns B 06nacTh oxpaHbl OKpyKaroLlen
cpeab|;

- CYLLLECTBEHHOCTb MOKasaTens Ans BbINOMHEHWS YCNOBUA KOMMIIEKCHOrO 3KOMOrnye-
CKOro pa3peLUEHNs N NMOATBEPXKAEHNS COOTBETCTBUSI YCTAHOBMNEHHBLIM TPEOOBAHUAM;

- 06513aTENBEHOCTL KOHTPOMNS MapKEPHbIX BELLECTB;

- BO3MOXXHOCTb KOHTPOMS PUCKOB BO3HWMKHOBEHWUS TsKenbiX HebraronpuaTHbIX Mo-
CNefCTBUA NP OTKIMOHEHUM NapamMeTpa OT 3ajaHHOro (HOPMarnbHOro) MHTepBana 3Ha4YeHun,;

- YYET BPEMEHHBIX XapaKkTEPUCTUK TEXHOOTUHECKMX NPOLIECCOB;

- y4eT ocobeHHOCTEN U3MEPEHUA B pasnnyHbIX cpeaax;

- y4eT MEeTPOnormyeckmnx TpebosaHui;

- y4eT TpeboBaHuii B 061aCTM NPOMBILLNEHHON 6e30NacHOCTU U OXpaHbl TPYAA;

- 0653aTeNLHOCTL OpraHM3aLMmn HENPEpPbIBHBIX (aBTOMAaTUYECKMX) N3MEPEHUIA,

- Nepvog BHeAPEHNS (NPexae BCEro, OTHOCUTCS K HEMPEPBLIBHEIM U3MEPEHUAM);

- LenecoobpasHOCTb (BOSMOXKHOCTL) ayTCOPCUHTa;

- 9KOHOMMWYECKYHO LieNn1ecooBpasHoCTb.

[na Hapgnexallen akcnnyaTauum CUCTEM OYUCTKU CTOYHLIX BOZA M CUCTEM OYMCTKU OT-
XOAALWMX ras3oB TpebyeTcs KOHTPOSb MapaMeTPOB TEXHOMOIMYECKOro npolecca 1 LeneHa-
npaBneHHas KOPPEeKTUPOBKa NapameTpoB BeAeHus npouecca. NamepeHne HeoBXxoguMbix
napameTpoB MOXeT ObiTb BbINONHEH NOCPEACTBOM OHNAWH-M3MEPEHUIA (KOoTopble obnervaroT
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ObICTPOE BMELAaTenbCTBO M KOHTPOSb) UMW aHanUTUYECKUX pesynbTaroB, NOMyYeHHbIX U3
npo6 TEXHOMOrMYECKNX MOTOKOB B COOTBETCTBUMM C MPOrpamMmon koHTpons. [MapameTtpebl,
noAnexalume KOHTPOosto, cnocob K YacToTa UX U3MEPEHUA 3aBUCAT OT XapakTepUCTUK NOTO-
KOB, noanexalumx obpaboTke, MeTofoB oUNCTKU/0BPabOoTKN, TEXHUYECKON BO3MOXHOCTU On-
TMManbHOro MCMoNb30BaHNA TEX UMW UHbLIX CPEACTB U3MEpPEHUsl. BaxHyto ponb urpaeT Tak-
e 3KOHOMUYECKasi COCTaBnsoLlasi, B YaCTHOCTU 06beM KanuTarsibHbIX BIOXKEHUA U onepa-
LMOHHbIe 3aTpaThbl.

2.3 BoponoTtpebneHue. O6pa3zoBaHue CTOYHbIX BoA. Cnocobbl
obpalLeHnsa n OYUCTKMU

Mo nHdpopmaumn, npusegeHHon B UTC 8, NpombILLNeHHbIE NPEeANPUATUS UCNONb3YIOT
ANA TEXHOMOMMYECKUX HYXA Kak BoAY U3 MOBEPXHOCTHBIX U MNOA3EMHbLIX UCTOYHUKOB, TaK U
NVBHEBBIE N BTOPUYHbIE BOAbI MOCME UCMONb30BaHWS, npowealme npenobpabotky. MNpea-
NPUATUS XMMUYECKOWN NPOMBILLNIEHHOCTM HE SBNSIOTCH UCKIIOYEHNEM.

[ns NpOMBIWNEHHOrO NPEAnpUSTUS KpanHe BakHa OpraHvM3auus CUCTEMbl BOAOUC-
Nonb30BaHWS, YYMTbIBAKOWAA UMEOLLMECS NPOLECCHl Ha NPEANPUATN, Ka4eCcTBO N AOCTYI-
HOCTb UCXOAHOW noTpebnaemon Boabl, 00bEMbI NOTPEONEHNs, KnMaTn4eckme ycnosms, Ao-
CTYMHOCTb U LienecoobpasHOCTb NPUMEHEHWS TEX UMN UHBIX TexHoNorMn, TpebosaHnsi 3ako-
HogartenscTBa B 06nactu NpoMbILLNEHHON 6e30MacHOCTM U OXpaHbl OKpyXKakoWwen cpeabl, a
Takke maccy apyrmx acnekto. OCHOBHOM LEMbIO CUCTEMbI BOAOUCMONBL3OBAHNA AOIDKHO
BbITe CHWKeHWe NoTpebneHnsa NCXOAHOW BOAbI (Kak B BAriOBOM, Tak U B YAENbHOM OTHOLLE-
HUK), 3aBMPaeMON U3 BHELUHNX UCTOYHUKOB. YA ENBHOE 1 BanoBoe NOTpebneHne ncxogHom
BOAbl — OAWH U3 Hanbonee o6bEKTMBHBIX Nokasatenen 3aPEKTUBHOCTU CUCTEMbI BOAOUC-
NonNb30BaHWA NPeanpPUATUS.

2.3.1 MeToabl CHMKEHUA NOTPEONeHNna UCXOAHON BOAbI

Mpn ynpaBneHun npeanpusiTUeM, MPOEKTMPOBAHUM HOBOFO W OMTUMM3ALMM Cylle-
CTBYHOLLEro NpoM3BOACTBA CreayeT yaenuTb 0coboe BHMMaHME CneayrolwmM acnekTam Bo-
[ OVCIMONb30BaHNS, KOTOPbIE BMUSAKOT HA 06beM NoTpebnsemMon NcxoqHon Boasbi:

1) KOHTPONb 06bema nNoTpebnsiemon Boabl (MCronb3oBaHNe NPUBOPOB U3MEPEHUS MO-
TOKa);

2) BO3MOXXHOCTb pasfieneHusi NoTOKOB 3arpsisHEHHbIX BOA, CTOYHbLIX BOA W YCMOBHO
YMCTBIX BOJ, BO3IMOXHOCTb pasfenieHnsi MOTOKOB CTOUHbLIX BOJ, COAEPXAaLLMX 3arpAsHaoLme
BELLIECTBA, M YCMNOBHO YMCTbIX BOA;

3) coBepLUEHCTBOBAHME CTpaTerMii MO CHWKEHUIO MNOTPEONEeHNs WUCXOAHOW BOAbI,
Hanpumep:

a) nepexof, K TEXHOMNOMMSIM, KOTOpble MO3BOSISIKOT CHU3UTL KONMYECTBO NoTpednse-
MOW BOAb!;

0) NpsiMOe NCNONB30BAHMUE CTOYHBLIX BOZ, B Crlydae ecnm 3TO BO3MOXHO (T. €. eCnu
COCT&B 3arpA3HEHUA He BNMSET Ha TEXHOMOMMYECKMIA NPoLIeCe);

B) NpefobpaboTka CTOUHbIX BOA C MOCMEAYHOLLUM UCNONb30BaHMEM, NPUBOAALLMM
K CHWXKEHUIo NoTpebneHns NCXoaHOW BOAbI;

r) IPOMbIBKa NOZ, BbICOKUM AABMEHWEM U NMPU HU3KOM OBLLIEM pacxoge;

[l) NUCMonb30BaHNE CUCTEM CO3AaHMsA Bakyyma 6e3 MCnomb30BaHns BOAbI,
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€) 1UCMNo/b30BaHNe BaKyyMHbIX CUCTEM C 3aKpPbITbIM BOASAHLIM LVK/IOM;
X) UCMOMb30BaHNE CUCTEM C NPOTMBOTOYHOIN MPOMBIBKOIA;
3) ncnonb3oBaHue CIP-cuctem (Cleaning-In-Place).
4) ncnosb3oBaHMe Cnocob60B OYMCTKM Ta30BbIX BbIOPOCOB B aTMocdepy, He npeano-
narawwmx npMMeHeHne NCXO4HON BoApl (T.6. He UCNosb3oBaHMe abCoOpPOLMOHHBIX METOAOB).
Mpoueaypa paccMOTPEHNs U NPUHATAA peLLeHuid Npu pa3paboTke cTpaTernv onTUMu-
3aunm CMCTeMbl BOAOWCMOMNBb30BAHNA W, B YACTHOCTU, CHWXEHUA NOTpebieHns UCXOAHON BO-
Obl N YMEHbLUEHNS CTOKOB MOXET OblTb YMPOLLEHHO OTpaXKeHa B BuAe 6/0K-CXeMbl, npuBe-
[JEHHOW Ha pucyHke 2.2.

PucyHok 2.2 — Briok-cxema npoueaypbl OnTuMm3aLyn CUCTEMbI BOAOUCTOIb30BaHUS

Ha mHorux npegnpuatuax BHegpsoTcs COM, B TOM yucne cepTudumumpoBaHHble Ha
cootBetcTBMe TOCT P MICO 14001 (cm. 2.1). Mpu aTom cnegyeT oxuAaTb MO3UTMBHLIX pe-
3y/bTATOB Kak C TOYKM 3peHus (hMHAHCOBBIX NokasaTenei (CHWKeHWe nnatbl 3a HeraTuBHoe
BO34ENCTBME Ha OKpYXalllylo cpefy), Tak U No HaTypasbHbIM MokasaTtensm: cokpalleHue
o6beMa CTOYHbIX BOf, COKpalleHue NoTpebieHuss NCXOAHONM BOAbl, NOBbILEHVE 06bema BO-
Obl, MCNONb3yeMO B 060POTHOM BOAOCHAGXEHUN.

Humke nepeuncneHbl pacnpocTpaHeHHble Cnocobbl ONTMMMU3ALMU CUCTEMbI BOAO-
MCNoJ1Ib30BaHUA.

B Lenax cokpalleHuss noTpebrieHns 060poTHOW oxnaxzalouieli Boabl NPUMEHSOT pe-
Kynepauuio Tensa 3k30TEpMUYECKUX peakuuii NnocpeAcTBOM BblpabOTKM TEXHOIOMMYecKoro
napa, MUCcrnosib3oBaHWs N36bITOYHOIO TEXHOIOTMYECKOro napa, SHepreTuyecky 3aBUCUMON aun-
cTUNAALMN.

B uenax cokpauwieHuss noTpebneHuss UCXOAHOW BOAbl M 06Pa3oBaHUA CTOYHbIX BOA
NPOU3BOAAT OTAENEHNE CTOYHbIX BOf, COAepXalinx 3arpsasHsiolmMe BellecTBa, OT YC/I0BHO
UYNCTbIX JIMBHEBbIX UM UHBIX BOA, a Takxke NpPoBOAAT MeponpuaTuS No npeaynpexaeHunto 3a-
rPA3HEHNS YCTOBHO YUCTOW BOfAbI.

B uenax cokpaleHusi NnoTpe6neHnss UCXOAHON BOAbl CO3Jal0T 3aMKHYTble CUCTEMbI
BOA0060pOTa, NPUMEHSIIOT CUCTEMbI PELUPKYIALMM BOAbI, & TakXe UCNOMb3yT B TEXHO/O-
rMyeckmx npoueccax ycioBHO YUCTYO BOAY, OTBOAMMYIO C Kpbill WU HABECOB.
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Cospatot cuctembl cbopa 1 pa3feneHns CTOMHbIX BOJ, B TOM YUCNE NNBHEBbLIX U Ape-
HaXHbIX BOJ, B NPOU3BOACTBEHHbIX KOMNNEKTOpax BOJOCTOKa AnsA ux 06paboTkn u nocnepyo-
LLero ucrornb3oBaHus. MOXHO NpefyCMOTPETL pasfeneHve NoTOKOB BOAbI MO CTEMeHu 3a-
rPSIBHEHHOCTU C MOCHEAYIOLEN OYNCTKON Ha FOKasibHbIX OYUCTHBIX COOPYXEHUSIX, YTO, B
CBOIO OYepefb, CHWKaeT rMapaBnMYeckylo Harpysky Ha BOAOCOOPHbIe 0GbeKTbl U 0OBbEKThI
no o6paboTke CTOYHbIX BOA.

[ns ynpoLwjeHusi NOBTOPHOrO UCMOSIb30BaHUS BOAbI MPOU3BOAAT pPasaenbHbi OTBOA
TEXHOMNOMMYECKUX BOg (HanpuMep, KOHAeHcaTa u oxnaxaatowmx sog). Mepen noBTOPHbLIM
UCMOJIb30BaHWEM BOJbl NMPOBOANTCS KOHTPOSIb COAEPXKaHUA PacTBOPEHHbIX CONMEN METOAOM
n3aMepeHust anekTponposoaHocTU. CriefyeT yaensaTb BHUMAHNE MAKCUMASIbHO BO3MOXKXHOMY
W3BMEYEHUIO U3 CTOYHBIX BOZ 3arps3HSIOLLMX BELLECTB, BO3HUKAIOWMX BCNEACTBME MOTEPL
CbIpbS UMM NPOAYKTa, ANS MX NOCIEAYIOLLETO UCMONb30BaHMS.

B uensx nocTosiHHOW onTUMKU3aLmn npouecca 06paboTkn CTOYHbIX Bog U obecneve-
HUsi cTabunbHoro n BecnepeboriHoro yHKUMOHNpoBaHUA obbekTa 06paboTkM CTOUHBIX BOA,
Ha npeanpusaTuax npumeHsietcs MOK (cm. 2.2); npu 3TOM nokasaTtenu, noanexaime KOHTpo-
N0, a TaKkke NePUOAVNYHOCTb KOHTPONS pasnunuyaloTca B 3aBUCUMOCTU OT NpeanpusaTus 1 3a-
BUCSAT, B 4aCTHOCTK, OT 06bemMa CTOYHbIX BOA, BUAOB N KONMYECTBa 3arpsisHeHWn n Tpebosa-
HUM K Ka4eCTBY MX OYUCTKU. MMOCTOAHHBIA KOHTPOIb KavecTBa cOpackbiBaeMbIX CTOUHbIX BOA
OCYLLIECTBNAIOT B KOMNMNEKTOpe, COOPHON KaMepe Mnuv KOnoaue Ha BbiNyCKe C OUYMCTHbIX CO-
OPYKEHUN.

BaxeH koHTponb n yyet o6bemoB notpebneHns pasnuuHbix Bog. [Onsa onpeaeneHuns
pacxofoB BOAbl MPUMEHSIOT TPaAULMOHHbIE METOAbI: YNbTPasByKOBbIE UMW UHAYKLUUOHHLIE
pacxofomepsl.

OaHWMM n3 cnocoGoe CHWKeHUS NOTPebreHns UCXOAHON BoAbl SBNSAETCA BHeApeHue
CUCTEMBI KOHTPONSA LENOCTHOCTU M repMeTuyHocTn 060pyaoBaHns, BkoYas TpybGonpoeoa-
Hbl& CUCTEMBI U HACOCHbIE YCTAHOBKW. TO e OTHOCUTCA U K OCHALLUEHWUIO OTCTOVHWUKOB U APY-
rMx yanos o6paboTku BOA, rae MOryT MMETb MECTO YTEYKM.

MpeanpusaTs MOryT NPOBOAWUTE MEPONPUATUS MO NPEeAOTBPALLEHUIO YPE3BbI4anHbIX
cuTyauun (Hanpumep, obopyayloT pe3epBHble XpaHWUIMLLA Ha CryYan YpesBbl4anHON cuTya-
UMM ANa akkymMynmpoBaHUs cOpOCOB CTOYHbIX Bog U (Mnn) ana obecneyeHnsa npoTUBOno-
JKapHbIX MEP ANS UX NOCNEAYIOWEN OYNCTKK, 0OpaboTKM U MCNOSb30BaHNS).

Mpv cHYKeHUM obLLero 1 yaernsHoro noTpebreHnsa NCXOAHON BOAbI OXUAAEeMO CHUXKa-
€TCS KONMNYECTBO CTOMHbIX BOA, HANpaBnsieMbIX NOCNe O4UCTKM Ha cOpoc.

2.3.2 MeToabl Ha KKOHLIE TPYObI»

Beibop TexHOMorMyeckux noaxofos, METOAOB, MEP M MEPONPUSTUN, HanpasBneHHbIX
Ha OYMCTKY CTOMHbIX BOJ, COAEPXKALLMX 3arpsi3HAOLLME BELLECTBA, ONPefensaeTcsi COCTaBoM
1 0COBEHHOCTSAMM MOTOKOB, PACCMOTPEHHBIX HIDKE.

Mpwu oueHke kavecTBa BOA NPUHUMAIOTCS BO BHUMAaHWE CrefyoLLImMe OCHOBHbIE Xapak-
TEPUCTUKU:

1) obwme nokasatenu: pH, MuHepanusauus (cyxon octarok), BIK, XIK, cooTHoLwe-
Hue BIK:XIK, cogepkaHne B3BELIEHHbIX BELLECTB;

2) HeopraHuieckme nokasaTtenu: asoTHas rpynna (aMMOHWUA-UOH, HUTPaTbl, HUTPUTbI,
obLwmn asot), obwmin pocdop, cynbduabl, xnopuael, cynedarsl, drTopuabl, Metannsl (Na,
Ca, Mg, Al, Fe, Mn, Cr, Cu, Zn);
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3) opraHmnyeckme nokasatenu: obLMIA OpraHUYeckni Yriepoa, coaepxaHve HedTe-
npoayktos, AOX, dpeHonos, MXAL/MNXAP.

3HaAUYMMOCTb 3TUX NapPaMeTPOB U NMPUMEHMMOCTb VX ANS KOHTPONS 3aBUCUT OT Crneum-
annsaumm KOHKPETHOro MPefnpusiTUSs U UCMONb3yeMbIX UM TEXHOMOMMN, KOTOpble Takke
onpegenstoT nepeyveHs 3B 1 NX KOHLEHTPALWIO O OYMCTKM.

Hwke paccmoTpeHbl OCHOBHbIE cnocobbl 06paboTkM CTOYHBIX BOA, coAepXawmx 3a-
rPA3HAOWME BELLECTBa, Nepes MX MOBTOPHBIM MCMOMNb30BaHMEM UM COPOCOM, NpUMEHsie-
Mbl€ B XMMUYECKON MPOMBbILLNEHHOCTU. BbIBOp TEXHONMOMMYECKMX NOAXOA0B, METOAOB, MEP U
MepOonpUATUI, HanpaeneHHbIX Ha 06paboTKy BOA, ONpPeaenseTcs COCTaBoOM U 0COBEeHHOCTS-
MW CTOYHbIX BOA KOHKPETHbLIX BO3MOXHOCTEN npuMeHeHus. [daHHble crnocobbl OTHOCSTCA K
METOAaM «Ha KOHLE Tpybbly» (CM. 1.4.2), KOTOPbIE MUCMONbL3YKTCA B Criyyae, ecnv Npeaot-
BpaLleHne o6pasoBaHnsi CTOMHBIX BOA HEBO3MOXKHO MM HelenecoobpasHo no pasHbIM npu-
yYmHaMm. Bogbl nocne o4ncTkmn MoryT BbiTb MCMONb30BaHbI B NMPON3BOACTBEHHbIX MpoLieccax.

Cnocobbl O4MCTKM BOA MOXHO pasfenuTb Ha MexaHudeckue, xmmwudeckue, uamko-
XMMU4eckne 1 Buonorudeckue unu uoxmmmnyeckme. NpUMeHeHUe Toro UnM MHOro MeToaa B
KaX[10M KOHKPETHOM Cllyyae OMnpefensieTcsi XxapakTepom 3arpssHeHus. Yalle Bcero npvme-
HAeTCS KOMBMHaLUMSA pa3nnYHbIX CnocoboB.

2.3.2.1 Be3peareHTHble MeTOAbI PU3NKO-MexaHNUeCKOU ob6paboTkn
2.3.2.1.1 NMpouexusBaHue

[na ynaenvBaHusi KPyrHbIX 3arps3HeHUA U Mycopa NpeanpusTUsi MPUMEHSIIOT npoLie-
XVBaHuWe, npencrasnsowee cobor npouecc punsTpoBaHUS BOAbI Yepe3 CETKU U peLueTKu.
Mcnonb3yoT PeLleTkn C MEXaHW3UPOBaHHBIM U PYYHbIM yAaneHUnem 3afepKaHHbIX 3arpsas-
HEHUA. 3a30p MEXAY NMPYTbAMU PELUETOK MOXET BapbMpoBaThea OT 2 o 16 M. Ucnonbso-
BaHMWE PELUETOK C MEHbLUMM 3a30pOM NO3BOMAET ONTUMU3MPOBATb AanbHENLYD OYUCTKY
BOJ 32 CYET pasMeLLeHNs peLleTok C MasbiM 3a30poMm (2—4 MM) nocne pelleTok ¢ 6onbLlunm
3a30pOM, YTO MPEAOTBPaLLAeT NepenonHeHe NOABOAALLIErO NOTKA.

2.3.2.1.2 OTcTanBaHue

Ons BblAeneHWs B3BeLUEHHbIX BELWECTB Ha GOMbLMHCTBE NPEeANPUSTUIA NPUMEHSAIOT
OoTCTamBaHne — npouecc BblaeneHns B OTCTOMHWNKaX B3BELUEHHbIX 38FpF|3HeHI/Il7I noa Aeﬁ—
CTBMEM IPaBUTALMOHHbLIX CUI 38 CHET PasHOCTM MNOTHOCTEN 3arpasHeHUn u Bogbl. OTCTON-
HMK MOTYT BbINOMHATE (PYHKLMWN YCPeAHUTENEN.

Ha npeanpuatmsax MCNonb3yrT rOpU3oHTarnbHbIe, pajvanbHble U BepTUKanbHble OT-
CTOMHUKYW, OTIIMYaIOLMECH HanpaBneHWeM MoToKa OYULEaeMon BoAbl. [OpU3OHTanbHbIE U
pagvanbHble OTCTOMHMKM MPUMEHSIOT Npy Bonblmx pacxojax Boabl. [Npu 3TOM ropu3oH-
TanbHble OTCTOMHWUKL MPU PaBHOW MPOMYCKHOM CMOCOBHOCTM XapaKTepu3yrTCsl MeHbLUIEN
3(pPEKTUBHOCTLIO OUMCTKM B CPaBHEHUM C paguanbHbIMU 3a CYET MeHbLUEel ANUHbI BOAO-
CNBHOMN KPOMKW. x MCNOoNb3YHT B TEX Ccnydaax, Koraa nx KOMNakTHOCTb ABNAETCA HeOoCno-
PVMbIM MPEUMYLLECTBOM. BepTukanbHble OTCTOMHWMKW, OrpaHWYeHHble BENMYUHONW pacxopa
Ao 1000 mM3/d, yalle BCero NPUMEHSIIOT NPW BblASNEHUM aMOPdHBIX MMAPOKCUAHBIX OCaAKOB,
He nofJaroLLnxcs TPaHCNoPTUPOBaHUIO ckpebkamu. MNpu HeobxoaMMOCTU BbiAENEHNA MENKO-
JUCNEPCHBIX 3arps3HEHWIA Nepes OTCTavBaHWEM MPUMEHSIOT KOarynmpoBaHve 1 hriokynmposa-
Hue. B 3ToM crniyyae KOHCTPYKLMSI OTCTOMHMKA MHOFAE BKIKOUAET Kamepy XIonbeo0pa3osaHus.
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Ons ynaneHus necka u KpynHOAMCNEPCHbIX 3arps3HEHNUIA MCMOSb3YOT NECKONOBKY, a
ANs yaaneHs 6onbLUMX KOMMYECTB XUPOB 1 HETENPOYKTOB NPUMEHSOT HETENOBYLLKA 1
KMPOMOBYLLK/ COOTBETCTBEHHO, UNM COBMELLIEHHbIE annapars.

2.3.2.1.3 N'mppouMKIIOHNPOBaHue

Ans BblaeneHUs B3BeLUEeHHbIX BELLECTB MPUMEHSIOT MMAPOLMKIIOHMPOBaHWe, npes-
cTaBnsALwee coboi NPoLUece BbigenNeHNs B3BECE 3a CHET PasHMLbl MX MIIOTHOCTY C NoT-
HOCTbH BOAbI BO BpaLLALWEMCs MOTOKe, 06pasoBaHHOM TaHreHUManbHbIM BMYCKOM MCXOA-
HOW BOLbI, B LWNMHAPUYECKMI Kopryc annaparta. MCnonb3yrT OTKpbiTble GeaHamnopHsle u
HanopHbIe MMAPOLMKITOHbI.

B 6e3HanopHbIX rMAPOLMKIIOHEX MPOLECC BbIAENEHNs 3arpsi3HEHNIA NMPOUCXOAMT Nog
AECTB/EM rPaBUTaALMOHHBIX CUM; LEHTPOGEKHbIE CUMbl Marlbl M Ha MPOLECC MPaKTUHecKu
HEe BrUSIHOT.

B HanopHbIX rmapoOLMKIOHaX MPOLECE BblaeNeHVst BABECEW NpoTeKaeT nog LeNcTBrMem
LIEHTPOBEXHBIX CWIT, MPX 3TOM B annaparax MasbiX AMamMeTpoB 3TU CUMbl MOTYT MPEeBOCXO-
AUTb rPaBUTaLMOHHBIE B COTHU M ThICSUM pas.

2.3.2.1.4 UeHTpucyrnposaHme

[ns BbigeneHVs B3BELUEHHbIX BELWECTB NMPUMEHSIOT LEHTPUdYrmpoBaHme, npeacras-
nswowee coboin Npouece BbiAeNeHUs 3arpsasHEeHW 3a CYET pasHUUbl NIIOTHOCTEN B none
LeHTPOBEXHBIX CUI, BO3HUKAOLWMX B LEHTpudyre npu BpaweHnn potopa. LieHTpobexHbie
CWnbl MOTYT MpeBbIWaTh rpaemtaymoHHele B 100-3000 pa3 n Gonee. LieHTpudyrmposaHue
NPYMEHSIETCS rMaBHbIM 00pa3oM Ans 00e3BOXMBaHUS 0Cafka, BbIAENEHHOr0 Ha OYUCTHbIX
COOPYKEHUSX.

2.3.2.1.5 ®noTtaumMoHHbIe METOAbI OYUCTKN

[ns o4ncTKM CTOYHBIX BOA OT XMAKWUX (Macen, HedTenpoayKToB U MPOY.) N UHbIX 3a-
rPS3HEHUA MHOTUE NPEAnpUATUS NPUMEHSIIOT (PNOTaUMOHHBIE METOAbI, OCHOBaHHbIE Ha Bbl-
AEeNeHUU N3 XXUAKOCTM BELLECTB C NMOMOLLIbIO AUCTIEPTMPOBaHHOTO BO3ayXa.

MpuUMeHsII0T HanopHytlo, UMNENNepHyo noTauuio 1 aNeKTpodNoTaUmlo, UCNoNbL30-
BaHMe KOTOPbIX 3aBUCMT OT obbema MOoCTynarLmMX CTOYHbIX BOA, MCXOOHOrO Kadectsa 3a-
rPSI3HEHWIA, a TaKke HEOOXOANUMOWM CTEMEHN OUYNCTKM.

O6paasytowmiica B npouecce prioTaLumMoHHON OYMCTKU BOAbI NMOBEPXHOCTHBIA NPOAYKT
(dnoToneHa), coaepxallvMin BbiAENEHHbIE 3arpsA3HEHUST U 4acTO MOMEe3Hble KOMMOHEHTbI
(Hanpumep, HedTENPOAYKTLI, XUPbI U T. A.), HANpPaBnslT Ha yTunNM3auuo. Beigenuenincs
BO (brioTatope AOHHLIA 0Caf0K TaKKe HanpaBnsoT Ha 06paboTKy.

Ans nHTeHcndukaummn n noebILeHs 3E(EKTUBHOCTM OUNCTKU BOAbI Npouecc dnoTa-
LM NCMONb3YIOT B COMETAHWUN C peareHTamu (koarynsaums, dprnokynaums), nockosibky Npy 3Tom
obecneunBaeTcs BbICOKUM 3(pdEKT OYMCTKM U COKPaLLAIoTCA NOTEPU BOABI C OTBOAUMBIMA Bbl-
AerneHHbIMW 3arpsa3HEHSMM (B BUAE NEHbI) B CPABHEHUM C MPOLECCOM OTCTanBaHMSI.
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2.3.2.1.6 dunbTpoBaHue

dunbTpoBaHWe NpeacTaBnsaeT cobGol NPOLECC YNaBMBaHNA 3arpsi3HEHWA B NOPUCTON
cpene, kotopasi MOXeT OblTb 0bpasoBaHa 3epPHUCTBIMA MUHEPAsbHBIMUW, UCKYCCTBEHHLIMM
NOSIMMEPHLIMU 1 BOJIOKHUCTLIMU MaTtepuanamu. [Npouecc 04YUCTKN NPOUCXOAUT 3a CYET aj-
reavu 3arpssHeHuUin K MOBEPXHOCTU 3arpysku, a Takke BCNeACTBUE UX MEXaHUYECKOro ynae-
NVBaHUS B ee nopax.

B kauecTBe 3epHUCTbIX 3arpy30K UCMOJL3YIOT NECOK, KePaM3nT, LeOnuT, rpaBuii, ro-
pernble NOpoAbl, aHTPALWT U T. A.; MHOMME NPEANPUATUS UCMONb3YIOT UCKYCCTBEHHbIE 3arpys-
K1 (MONMCTUPON, NEHOMONWYPETAH, BONOKHUCTLIE OTXOAbl CUHTETUHMECKNX BONOKOH).

2.3.2.1.7 MarHMTHasa cenapaumsa

[lns 6e3peareHTHOM OYNCTKM CTOYHbBIX BOZ, UCMOMb3YIOT BbICOKOrPaAMEHTHbIE MarHuT-
Hble cenapaTtopbl. [ng O4MCTKM Bof, cogepXawmx peppoMarHUTHbIE UMM napamMarHuTHbIe
BELLECTBA, UCMOMNb3YIOT 3MIEKTPOMAarHUTbl NIMGO NOCTOSIHHBIE MarHUTLI.

2.3.2.2 ®DU3NKO-XUMHUYECKMe MeToabl 06paboTku

[ns yaaneHusi 3 CTOYHbIX BOA, KOMMOUAHBIX U PACTBOPEHHBIX 3arpA3HEHUN, UCXOAR
U3 CBOWCTB yAansieMbIx BELLECTB, XapaKTepUCTUK oBpabaTbiBaeMbIX CTOYHbLIX BOA, TEXHUKO-
3KOHOMMYECKUX COODpakeHWI, a TakKke MECTHbIX YCIOBUWA, NPUMEHSIIOT (DU3NKO-XMMUYECKNE
MeTOoAbI.

DUINKO-XUMMYECKME METOLbI NOAPA3AENSAIOT HA PpereHepaTUBHbIE U AECTPYKTUBHBIE.

PereHepaTyBHbIE METOALI OCHOBaHbI HA MPUMEHEHUN XUMUYECKUX, hrsnyecknx n huamn-
KO-XMMUYECKNX NPOoLEeCCOB, B KOTOPbIX yaanaemoe BewecTBO N3BnekaeTca U3 Boabl 6e3 nave-
HEHNSI CTPYKTYPbl, CBOWCTB M XMMUYECKOTO COCTaBa C LENbI JaNbHENLEro MUCMonb30BaHus.
K H1M OTHOCAT KoarynmnposaHue, hnoKynnMpoBaHne ¢ oTctansaHnem un pnotaumen, ounstpo-
BaHWEM, a Takke NOHOOOMEHHOE W3BMNEYEHNE U KOHLIEHTPUpOBaHUe, MeMBpaHHbIe METOLbI U3-
BMEYEHNA N KOHLEHTPMPOBaHWSA, 8acopOLmIo, SKCTPaKLMIO, OTTOHKY, OTAYBKY C MOFMOLLUEHUEM
(Aerasayuto), OTFOHKY C MapoMm (3Banopaumio), PeKTUUKALMIO, KpUCTannusaumo n ap.

JecTpyKTuBHbIE MeToAbl 6a3NPYIOTCH Ha XMMUYECKUX 1 PUIUKO-XMMUYECKUX MPOLIEC-
cax, B pesynbTare KOTOpbIX yAansiemble BELlecTBa NpeTeprneBaoT U3MEHEHUs, Npespawa-
ACb B Apyrue coeanHeHna nnu sewectsa, 4acTto nepexoaduine B MHoe cbaaoBoe COCTOSAHNMe.
K HAM OTHOCHAT HEeMTpanmM3aumio KUCMOT U OCHOBaHUN, XUMUYECKOE OCaXAEHUE 3arpsasHsto-
LLMX BOAY BELLECTB B BUAE TPYAHOPACTBOPUMBIX COEAUHEHWNIA, SNEKTPOXMMUNYECKOE U rasb-
BaHOXMMUYECKOE OCaXLEHNE, XMMUYECKOE OKUCMEHUE, SNEKTPOXMMUYECKOE OKUCNEHMe,
XnakodasHoe okucneHue, CKUraHne, XMMMYEeCKOe BOCCTaHOBIEHME, AMEKTPOXMMUYECKOE U
ranbBaHOXUMMYECKOE BOCCTaHOBIIEHME.

2.3.2.2.1 Koarynsiums v dnokynsums

Koarynsums — npouecc yKpynHeHUs AUCMEPCHBIX YacTul B peaynbTaTe 1x B3anMo-
AencTeus n obbeanHeHus B arperarbl. Koarynsauuio NpUMEHSIOT 4NS YCKOpeHWUs mpouecca
0CaXAeHUS TOHKOAUCTEPCHBLIX NMPUMECEI U 3MYNbrMPOBaHHbIX BellecTs. Koarynaums moxet
NPOUCXOAWUTL CaMOMPOU3BOIBHO, MO BIMUSHUEM XUMMYECKUX W (PU3MYECKUX MPOLECCOB.
B npoLjeccax OunCTKM CTOUHBIX BOJ, KOarynsiLsi MPOBOAWTCS MO BrMsH/EM AoGaBnseMbIX
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K HUM cneumanbHbIX BewecTs — koarynsHToB. KoarynsHTel B Boge 06pasytoT Xnonbs rmgapa-
TOB OKMCEW MeTanmnoBs, KoTopble BbICTpO ocepatoT noj AEWACTBUMEM CUIbI TSHXKECTU. XNnonbs
o6naparoT CcnocobHOCTBIO ynaBnMBaTh KOSUIOMAHbIE M B3BELUEHHbIE YaCTULpBl U arperupo-
BaTb UX. Tak Kak KONnoufHble 4acTuubl UMeHoT cnabbiin oTpuuaTenbHeIM 3apsag, a Xnonbsa
koarynsHToB obnapatot cnabbiM NONOXUTENbHBIM 3aPAA0M, TO MEXAY HUMW BO3HUKaET B3a-
UMHOE NpuTskeHne. B kauecTee koarynsHToB 00bIMHO UCTIONB3YIOT CONMU antoMUHNS, Xenesa
unn ux cmecu. Boibop koarynsHTa 3aBMCUT OT ero cocrasa, (pU3NKO-XUMUYECKUX CBOWCTB U
CTOMMOCTW.

dnokynsauus — 3To NpPOUEecC arperaunm B3BELUEHHbIX 4acTuy, npu aobaBneHvn B
CTOYHYIO BOAY BbICOKOMOSEKYNSPHBIX COSAMHEHWN, HasbliBaeMbix (NOKynsHTamu (nonu-
anexkTponutamm). B otnnvume OT koarynaumm npu noKynsuMu - arperaunst NpoucxoauT
He TONbKO NPX HEMOCPeACTBEHHOM KOHTaKTe 4yacTul, HO U B pesynbTate B3anMOoAenCcTBUS
Monekyn aagcopbvpoBaHHoro Ha Yactuuax nokynsHTa. [ins o4McTKM BOA UCTIONB3YHOT Npu-
poAaHble u cuHTeTudeckue crokynsaHTel. Mpu Boibope cocTtaBa M A03bl PrOKYNSAHTA yYUTbI-
BaKOT CBOWCTBA €ro0 MakpOMOIEKYN M NPUpoAY AUCNEPTUPOBAHHbIX YacTuL,

dnokynsaumo NPOBOASAT ANSl UHTEHCUdMKaUMKU npolecca o6pa3oBaHUsA XMOMbEB M-
POOKMCEN antoMUHUS U XKere3a C LIeNbIo MOBbILLEHNS1 CKOPOCTM UX OcaxaeHua. Mcnonb3osa-
HVe hONOKYNSHTOB MNO3BOMSIET CHU3WUTL 03bl KOArynsiHTOB, YMEHbLUUTL MPOAOIDKUTENBHOCTD
npouecca KoarynupoBaHUsi U MOBLICUTL CKOPOCTb OC2KAEHUS 0OPa3yoLLMXCH XIOMNbEB.

2.3.2.2.2 dnekTpoguanus

I'Ipouecc O4YUCTKU CTOYHBbIX BOJ SNeKTpoanann3omMm OCHOBaH Ha pasaeneHnn MOHU3U-
POBaHHbIX BELLECTB MoJ AEUCTBUEM 3MEKTPOABIKYLLEN CUNbl, CO34aBAaEMON B PacTBOPE Mo
06e CTopoHbI MemMBpaH.

2.3.2.2.3 NOHHBIN OOMEH

MoHHbIN 06meH npepcTaBnseT coGol NPoLece B3auMOAENCTBUA pacTBopa C TBEpAON
cason, obnagatoLlein ceoncTeamm 06MeHNBaTE MOHbI, COAEPXKaLLMECA B HEW, Ha ApYyrue no-
Hbl, MPUCYTCTBYIOWME B pacTeope. Belyectsa, cocrasnswowme aTy TBepaylo dasy, HOCAT
HasBaHVe WMOHWTOB. ornoTWTenbHas CnocoBHOCTb WOHWUTOB XapakTepuayetcs OBMeHHOW
€MKOCTbI0, KOTOpasi OnpefenseTcs YACIOM SKBMBAIIEHTOB MOHOB, MOrOWaeMbIiX eauHULIen
Macchl U1 obbema UoHUTA.

2.3.2.2.4 Ancopbuus

Apcopbuma — 3TO NpoLecc nepexoja PacTBOPUMbIX BELLECTB M3 pacTeopa Ha no-
BEPXHOCTb TBEPAOro BellecTsa (ancopbeHTa), BbICOKOMOPUCTLIX YacTul. AgcopbeHT nmeet
KOHEYHYI0 eMKOCTb A4S TOrO UMM MHOTO PacTBOPEHHOrO BELLecTBa, W, Koraa 3Ta eMKOCTb
MONHOCTbIO MCMNonb3oBaHa, TpebyeTcs 3ameHa oTpaboTaHHoro aacopbeHTa CBEXUM mate-
puanom. OTpaboTaHHbIN afcopOeHT NOABEPraeTCa pereHepaummn, yTunusauum Unnm Tepmu-
yeckon nepepaboTke.
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2.3.2.2.5 flecopbuus neTyuymx npumecen

Ons yoanexns n3 Bogbl pacTBopeHHbIx Kucnbix (CO2, H2S, SO2, SOs, NO2) 1 wenoy-
Hbix (NHs, CHs, NH2) rasos npumeHsiioT Aerasauunio (OTAYBKY BO3AYXOM, WHEPTHBIMU rasamum
WK NapoM) C UCMOMb30BAHNEM PEareHToB (XMMWYECKUA METOL) UK C HarpeBaHneM 1 Baky-
yMUpoBaHMeM ((PU3UKO-XUMUYECKUIA METOA) U MPOAYBKOM BO34yXOM B GapBoTaxHbIX Mnu
HacagoyHbIx annapartax. [py HU3KUX KOHLEHTpaUUsX rasoB B BoAe, HelenecoobpasHocTm
UMM HEBO3MOXHOCTU MX YTUMM3aUMKM, a Takke Npu YCrNoBWUM, YTO NpoaykTel 06paboTkm pea-
reHTamy He NpPenaTCTBYIOT AanbHENLWEN OYUCTKE UMW UCMOMB30BaHMIO CTOYHBIX BOA, MOTyT
NPUMEHSITLCS XMMUYECKNE METOABI Aerasauyn.

Mpw npounssoacTee kapbamuaa o6pasyoMnca B OTASNEHNM BbiNapku KOHLEHCaT Co-
KOBOrO Mapa COAEPXUT NPMMEcH aMMmaka, fuokcuaa yrnepoga un kapbammuga. O4umctky no-
LOBHbIX CTOYHBIX BOL OT amMMaka, MMEHOLLIErocs B pacTeope 1 obpasyroLLerocs B peaynbsTa-
Te rmgponuaa kapbamuga, NpoBOLAAT MOCPEACTBOM LecopOumm B OAHY WUNW ABE CTYMEHW;
B MOCMEeAHEM Cry4Yae CXeMbl MOTYT NpeAycMaTpuBaTh NpoBedeHne rmgponuaa kapbammaa.

2.3.2.2.6 Memb6paHHble MeToAabI

[ns 04nCTKM BOL MPUMEHSOT MeMBpaHHbIe METOAbI, K KOTOPbIM OTHOCATCS YrbTpa-
hunbTpaums, HaHOMUNbTPaUMSA, 0BpaTHbIN OCMOC.

YnbTpadunsTpaumio NPUMEHSIOT ANA YAANEHUA U3 BOAbI B3BELUEHHbIX BELLECTB, Op-
raHNYeCKMX BELLECTB, KOMMOMAHbIX YacTuL HePTENPOAYKTOB, a TakKe CHUWKEHUS MYyTHOCTW,
OKUCINSIEMOCTU U T. 4.

Ona ounctkm Bogbl nocne MUKpodunbTpaummM NPUMEHSIOT HaHodUNbTpauumio, obec-
neunBatoLLlyro yaarneHve M3 BOAbl MHOro3apsifHbiX MOHOB M Mornekyn pasvepom 0,01-—
0,001 mkm, Monekyn opraHu4eckmx BellecTs maccon Gonee 200 a. e. M. n Bupycos. Cenek-
TUMBHOCTb MPU OYMCTKE BOAbI OT TSDKEIbIX METANfoOB U CONMEN XeCTKOCTU cocTaBnseT 98—
99 %, npv yaaneHun ogHo3apsaHbIX MOHOB — nopsaka 50 %.

OO6paTHbI 0OCMOC NMPUMEHSIETCS NMpy 06ecconMBaHUN ANS BblAENEHUSA N KOHLEHTPU-
POBaHUSA MOHOB MUHEpPAnbHbLIX CONEN (B TOM YMCIE MOHOB TXESbIX METANNOB) U HU3KOMO-
TNEKYNSIPHBIX OPraHMYECKMX BELLECTB MPU UCXOAHbIX KOHUEHTpauusax ot 2-5 ao 20-35 r/n.
YcraHoBKM oBpaTHoro ocMoca oGecneumBaloT BO3MOXHOCTb OYUCTKU BOAbI OAHOBPEMEHHO
OT PacTBOPUMbIX HEOPraHUYECKUX (MOHHBIX) N OPraHNYECKMX 3arpA3HAIOLLMX MPUMECEN, Bbl-
COKOMOINEKYNAPHbIX COEAUHEHWUA, B3BELUEHHbIX BEWEeCTB, BUPYCOB, BakTepuin n apyrnx
BPEAHbIX MPUMECEMN.

MeMGpaHHbIe TEXHOMNOMMU MOTyT oGecneymnBaTh HaVBbICLLYIO CTENEeHb OYMCTKM BOAbI,
yAanssa u3 Hee He TONbKO NPUMBHECEHHbIE 3arpsA3HEHMSA, HO U PacTBOPEHHbIE BELLECTBa, NpW-
6nxas Ka4ecTBo BOAb! K AUCTUMMATY. VX MCMOMb30BAHNE OrpaHNYEHO BO3MOXKHOCTLIO UC-
NOMb30BaHWA UMK YTUNN3aLMM PAcCOSOB Y 3KOHOMUYECKOM LIeNecooBpasHOCTbIO.

2.3.2.2.7 Pektudukaums

Mpy 06pa3oBaHNK KOHLEHTPMPOBEHHBLIX CTOYHBIX BOL B HEBOMbLUMX KONMYEeCcTBax, co-
JepXaLlux opraHMYecKkme BELLECTBa U PACTBOPEHHbIE OpraHUYeckne XUAKOCTU, MOXET npw-
MEHATLCH PeKTUdUKALMSA (a3e0TPOMHas UMM B NPUCYTCTBUN MEeperpeToro BOAAHOrO napa).
Mpyn 3TOM YCTAHOBKM MEPEroHKN N PEKTUMMKALMM CTOYHBIX BOA, KaK MPaBuno, BXOAST B CO-
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CTaB TEXHONOrM4eCKnXx CxXxemMm OCHOBHbIX NPON3BOACTB, a BblAeneHHble N3 CTOYHbIX BOA Belle-
ctBa 06bI4HO MCNONb3YHT Ha 3TUX XXe NPOn3BOACTBaxX.

2.3.2.2.8 JkcTpakums

Ana o4ncTkM HeBoNbLUMX KONMYECTB KOHLIEHTPMPOBaHHBIX CTOYHBIX BOL OT OpraHude-
CKUX MPUMECeN (NeTyumx M HeneTydux (PeHosnoB, HedTenpoayKToB, NEeCTUUMAOB) Ha OT-
AEenbHbIX NPeANPUATUSX NMPUMEHSOT SKCTPaKUMOHHBIN MeToh. Ero npumenHstoT npy sHaum-
TeNbHbIX KOHLEHTPALMSAX W3BMNEKAEMbIX BELLECTB WM BbICOKON MX TOBApHOW LIEHHOCTW,
a Tawkke npu obpaboTke CTOYHLIX BOA, COAEPXKaLUMX BbICOKOTOKCUYHLIE 3arpss3Hsiolime Be-
LecTBa, koraa Henpvemsembl b0 HeOCyLLECTBUMBI Lpyrie U3BecTHble MeToabl. Obnactb
NPUMEHEHNsT — U3BMeKaeMble BELLECTBa C UCXOAHBbIMU KOHLUEeHTpaumsamm 2000-30 000 mr/n.
B ¢Bfi3M € BLICOKMMM OCTaATOYHBIMU KOHLIEHTpaUmsaMun nasnekaemMbix sewlects (300—-800 mr/n)
W SKCTpareHTa CTOYHbIE BOAbI MOCIE M3BIEYEHNA OCHOBHOIO KONIMYECTBa BELLECTBA NOABEP-
raroT AO0YUCTKE APYTMMU METOAAMM.

2.3.2.2.9 Hentpanusauus

Ecnm B CTOYHbIX BOAax MPUCYTCTBYIOT CBOBOAHbIE KUCMOTbI UMM OCHOBaHWs, oO0y-
CMnaenuBaroLLMe KUCMYH UNW LLENOoYHYH0 peakumio cpefibl, TO MHOMMe NpeanpuaTia npume-
HSKOT HeuTpanMsaumio, ecnv eenmnunHa pH nx Hwke 6,5 (kmcnas Boga) unm Beiwe 8,5 (we-
noyHas Boga). Kpome Toro, perynupoeanne pH ncnone3ytot npy obpaboTtke Bogbl MeTogamMu
Koarynsiuum v rokynsLumM npy 0CaxaeHUN, OKUCNEHWUN, BOCCTaHOBMEHUN.

HeMTpanusaums KMCIbIX CTOUHbIX BOA,

Kucnasi cpena obycnoBrneHa npucyTCTBUEM B HUX CBOOOAHBIX MUHEPAarbHbIX KMCMOT
(cepHas, consiHas, asoTHas, opTodocdopHas, PTOPUCTOBOAOPOAHASR, rekcadTpopKpeMHUe-
Basi U AP.) U B MEHbLLUEW CTENEHN OpraHnYeckmx kucnot. Kpome Toro, HeTpanusauusi Takux
BoA Heobxoauma Ans nNpefoTBpaLLeHUs KOpposun TpybonpoBoAOB N KaHaNM3aUMOHHbIX CO-
OpPYXEHMWA. B 3aBUCMMOCTI OT MECTHBIX YCNOBUWA NPU OYNCTKE BOA NMPUMEHSIOT Crieayrome
€rnocobbl HENTPaNM3aLMU KUCHbIX BOA!

- B3aMMHasi HEATpanu3aums KUChbIX U LWENOYHbIX BOA MPU X CMELLIEHWM;

- HEUTpanusauus LENoYHbIMW peareHTaMu: €A4KWM HaTp, KanbLMHMpOBaHHaA Copa,
rMapoKCKA KanbLums (M3BECTL), KapboHaT Kanbumns (M3BECTHSK, AONOMUT);

- HEWTpanu3aLusl 0TXoAaMm NPON3BOACTBA, HAaNPUMepP KapbuaHbIM LWnam aueTUneHo-
BbIX CTaHLMIA, LUNaMbl OT YCTAHOBOK XMMUYECKOTrO YMSArMEHWs BOAbl U Ap.;

- HerTpanusaums QUIbTPOBAHUEM uYepes HEeUTpanusylolme Mmatepuansl: U3BecT-
Hsik — CaCOs, ponommt — CaCO3s MgCOs, marHeant — MgCOs.

HeiTpanusauus wenoyvHbIX CTOYHbIX BOA

LenoyHas cpepa obycrioBrneHa NpUCYTCTBUMEM B HUX CBODOAHLIX LUenoven (eakun
HaTp, eAKoe Karuv), OCHOBaHWUM LLENOYHO3EMENbHBIX METANMOB (TMAPOKCUABI Kanbumsa, Mar-
HUs, Bapusi) kKapboOHATOB LIENOYHbIX W WEeNOYHO3eMernbHbIX MeTannoB, ammuaka. Llenou-
Hble BOAbI MOABEPralT HeUTpanu3aumMmn He Tonbko ANA COBMiofeHna YCrnoBui crnycka cTod-
HbIX BOA B BOAHble 0OLEKTbl U HAa COOPYXEHNA BUONOrMYeckon O4MCTKN, HO U ANa NpefoT-
BpalleHNs paspylleHUss GETOHOB W CHUXEHWUA WMHTEHCUBHOCTU KapOOHaTHbIX OTNOXEHWIA
B TpybonpoBoaax.
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B 3aB1CMMOCTU OT MECTHBIX YCIOBUIA NPEANPUATUSA NPUMEHSAIOT Cnegyolme cnocobel
HerTpanm3auum WenoYHbIX CTOUHbIX BOA:

- B3aMMHas HerTpanuaaumsi KUCHbIX U LEMNoYHbIX BOA MPU X CMELLEHWUWN (eCn Tako-
BblE MMEHTCS Ha NPEANPUSTAN, NPOVN3BOLCTBE);

- HETpanuaauus M1uHeparbHbIMU KMCNoTammy (CepHas, ConsaHas, asoTHas);

- HelTpanuaaumsa CO2 Bo3ayxa npu ANUTENbHOM BbIAEPXMBAHUN NX B OTKPbITLIX Hac-
cerHax Unv aspupoBaHMEM BO34YXOM;

- HeltTpanusaumsa aunokenaom yrnepoga unn CO2 Bosgyxa B MeHHbIX annaparax uim
cKpyGbepax; orpaHuyeHe — NoBbILLEHHas KanbumeBas XecTkocTs (>0,7 mr-a/n);

- HEWTpanusauusi TOMOYHbIMM rasaMun KoTenbHblX, TOLl B neHHbIX annapartax wnu
ckpyGbepax; orpaHnyeHne — MoBbILLIEHHAS KanbLumeBas XecTkocTb (>0,12 mr-a/n) npy Hann-
ymm B raszax SO2, SOs.

2.3.2.2.10 Xumunuyeckoe ocaxaeHue

[Ins yaaneHna na cTouHbIX BOg MoHoB Tskenbix (Fe, Cu, Zn, Ni, Sn, Pb, Hg, Cr*3, Cd
n ap.) v nerkmx (Al, Ti, Be) MeTannos npuMeHsoT cnocob BbiAENeHNa 3TUX BELLECTB B BUAe
TPYAHOPACTBOPMMbIX COEAUHEHWUIA NPU ONpPeAeneHHbIX 3HaYeHnsax pH; nx yaaneHne ocHoea-
HO Ha oB6pasoBaHNK TPYAHOPaCTBOPUMBIX MMAPOKCMAOB, KapboHaTOB, OCHOBHBLIX COMen npw
06paboTke BOAbI LWENOYHbIMU peareHTamm C y4eTOM NPEeAenoB pacTBOPUMOCTU TpyaHopac-
TBOPUMbIX COEANHEHUN, TPeBOoBaHMM K OCTATOUHbIM KOHLIEHTPALUMAM yaansemblX BELLeCTB,
KonuyecTsa 06pasyroLLmMXCa 0CaKoB.

Ons yaaneHus us CTOYHbIX BOA Cyrnbdaros, CynbduToB, Cynbdnaos, docdaros,
pTOPUNLOB, apCeHaTOB MHOMME NPEANPUATUA MPUMEHSAIOT UX NEPEeBOA B TPYAHOPaCTBOPUMbIE
COedMHEHMA C NMOMOLLbIO COMEN KanbLMs, Xenesa 1 anoMUHUS ¢ y4eToMm TpeboBaHui K ka-
4YeCTBY OUMLLIEHHOW BOAbLI MO OCTaTOYHbIM KOHLIEHTPaLMAM yaanfaeMbiX BELLECTB.

[ns yananeHusa ns Bogbl MOHOB TSXXEMbIX METANNO0B, PTopuaos, pocdaTos, XxpoMaTos
HE NPUYMEHSIIOT 3MEKTPOXMMUYECKOE N FranbBaHOXUMUYECKOE OCaXAEHME.

2.3.2.2.11 OkucnurtenbHbIe U BOCCTaHOBUTENbHbIE METOAbI

[ns 0eCTPYKLUMN TOKCUYHBIX MUHEParbHbIX U OpraHUYECKNX BELECTB C NpeBpaLleHu-
€M MX B ManoOTOKCUYHbIE UITN HETOKCUYHbIE coefuHeHMs (BO MHOrMX cnydyasax — CO2 u H20)
NMPVMEHSIIOT OKUCITUTENBHBIE METOAbI, BKNOYAIOLLME:

- OKVCIMEHNE aKTMBHbLIM XMOPOM (MPUMEHSOT ANS AECTPYKLMW LMaHWAoB, (eHOorOoB,
POLaHMLO0B, CEPHUCTBIX COEANHEHNN);

- OKUCNEHNE 030HOM (MPUMEHSIIOT AN AeCTPYKUMM UMaHMLOB, pOAaHNaoB, PeHOmMOoB,
HuTpuToB, CIMAB, necTMumaoB, anbAernioB, NIMMHUHOB, CEPHUCTLIX COBLMHEHWI);

- OKMCMEHNE NEepOKCUAOM BOAOPOAA (MPUMEHSIIOT ANA AECTPYKUMW LMaHuaoB, poaa-
HugoB, kpacutenen, CMNAB);

- OKUCINEHNE KUCNOPOAOM Ha KaTanmaatopax (MPpUMEHSIIOT ANs AeCTPYKLUMN LMaHnaoB,
poAaHNLOoB, CynbdunaoB, MepKanTaHoB);

- OKVCMEHNE MepMaHraHaToM Kanus (MPUMEHST ANA AeCTPYKUMM LMaHugoB, pona-
HUAOB, HemoHoreHHbix CIMAB);

- ANEKTPOXUMUYECKOE OKUCNEHNE Ha aHoge (MPUMEHSAT AnsS o6e3BpexunBaHva He-
3HauMTENbHLIX 06HLEMOB KOHLIEHTPMPOBaHHbBIX CTOYHBLIX BOA OT LiMaHWLOB, poAaHnaoB, Kpa-
cuUTenen N Apyrmx opraHNYeckux COeAUHEHNI);
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- XKMAKO(E3HOE OKMCIIEHWE, CKUraHWe B LMKIOHHLIX Mevax, B nevax C NceBooXM-
XEHHbIM CroeM (MPUMEHSAIT Ha HECKOSLKMX NPearnpuaThax Ana 06e3BpexmnBaHns He3Haun-
TenNbHbIX 06HEMOB BbICOKOKOHLIEHTPUPOBAHHBIX BOJ, 3arpA3HeHHbIX PasnuuHLIMAN OpraHuye-
CKUMW BELLECTBAMM).

[lns nepesofa HEKOTOPbIX TOKCUYHLIX BELLECTB B CoeanHeHns), Gonee nerko yaanse-
Mble U3 BOAbl OCaXAEHNEM UMK B BUAE rasoobpasHbiX NPOAYKTOB, MPUMEHSAOT BOCCTAHOBU-
TernbHbIE METOAbI.

[ns oumcTkn xpomcoaepxalumx Boa Ha SONbLUMHCTBE NPeLNPUATUAN NPUMEHSIIOT pea-
FeHTHOe BOCCTaHoBMeHWe coeanHeHuin Crté. Mpu stom Cr*€ BoccraHaenueaeTcs 8 Cr*d ¢ no-
cnefyroumM oCaxieHMem ero B BuAe TPyAHOPaCTBOPUMBLIX MMAPOKCUMAOE NpuU onpeaeneH-
HOM 3HaueHun pH. B kauecTBe BOCCTAHOBUTENSA MPUMEHSIOT CyNbMUT M BUCYNbGMUT HaTpus,
SO2 conu Fe*2, ruapasnH.

[na 06paboTkun OTHOCUTENBHO KOHLIEHTPUPOBAHHLIX CTOYHBIX BOA, COASPMKALLMX HUT-
puTbl, OTAENbHbIE MPEANPUATMSA MNPUMEHAIOT pPEeareHTHOE BOCCTaHOBMEHWE HUTPUTOB
C npeBpaLleHneM WX B MOMEKYNsPHbIN a30T. B kauyecTBe BOCCTAHOBUTENEN WCNOSMb3YHOT
Fe*?, kapbamug, cynbpam1MHOBYIO KMCROTY U ap. MpUMeHeHWe MeToaa orpaHUUMBaeTCs Co-
3[aHNEeM KNCNOW cpefbl B Havane npouecca (pHuay < 3).

[N O4YMCTKM CTOYHbIX BOA OT MOHOB TsKernblX MeTannoe, skntodas Cr+é, npumensior
3MEKTPOXMMNYECKOE BOCCTAHOBIIEHWE, OCHOBAHHOE Ha 3MEKTPONMU3e CTOYHbIX BOA, C UCTOSb-
30BaHMEM CTalbHbIX VMM armtoMUHWEBbLIX AHOAOB, MOABEPraloLMXCHA SNEKTPONUTUHECKOMY
pacteopeHunto. Mpouecc aHanormyeH obpaboTke BOA CONAMM Xenesa U antoMUHUSA, OAHaKO
npu ero peanusaumm He npoucxoaut oboralleHusa Boabl cynbdaramu u xnopuaamu. Ona
3MEeKTPOXUMMNYECKOrO BOCCTAHOBNEHUS NPEANPUSTUS UCMONB3YIOT PasnuyHbie BUAbl KaToA0B:
nopuUcTbIe; 00bEMHO-HACKIMHBLIE NPOTOUHBIE, NAOCKWE NIACTUHBLI C MHEPTHOM 3arpy3Koi.

2.3.2.3 Buonorunuyeckas OMMCTKa CTOUYHbLIX BOJ,

Mpw cootHoweHun BIK/XIMK 6onee 0,35, pH = 6-8, Temnepatype Boasl 8 °C — 37 °C
N KOHUeHTpauumn rpybogucnepcHbix npumeceid o 150-2000 mr/n npumeHsAoT Gronoruye-
CKYHO OYMUCTKY.

EVIOJ'IOFVI‘-IGCKyI-O OYNCTKY B €CTeCTBEHHbIX YCNOBUAX (AJ‘IH OYNCTKU CpaBHUTENbHO He-
onblMX KOMMYECTB CTOYHbIX BOA, A Takke ANs MX AOOYUCTKM) OCYLLECTBIISIKOT Ha MOnAxX
unbTpaumn, B dunsTPyOWMX TpaHWwenx, punsTpyowmx konoguax, a Takke B buonormye-
CKMX NpyAax C BbICLUEN BOAHOW PaCTUTENLHOCTLIO 1 6e3 Hee N OKUCIIUTENbHbIX KaHanax, rae
pPasBUBaIOTCSH MUKPOOPTraHM3Mbl, Y4aCcTBYHOLWME B CAMOOYULLEHUN NPUPOAHBIX BO4OEMOB.

Bronornyeckyto OUMCTKY CTOMHBIX BOJ B UCKYCCTBEHHbBIX YCIIOBUAX MHOTME NPeanpUsaTUs
OCYLLIECTBNSIFOT Ha BUOMNOMMYECKNX OMUCTHBIX COOPY)KEHUSIX, BKIMOYAIOLLMX B cebs BLodunbTpbl,
a9pOTEHKM pasnnYHbIX MoaUUKaLMA C NoaaYen Bo3ayxa, a Takke aHaspobHble peakTopbl.

MpoBeneHne AOMNOMHUTENBHOW OYUCTKN OUMOXMMMYECKN OYMLLEHHbLIX CTOYHLIX BOA
MHOTVEe NPEANPUSTUA OCYLLECTBNSAIOT C NOMOLLbIO BMONOrMYecKMX NPYAoB (PacCHUTaHHbIX Ha
NpoJoImKUTENBHOCTL NpebbiBaHnsA B HUX BOAbI OT 2 Ao 17 cyT, a B psige cnyvaes v 6onee).

B 6nodumnbTpax o4MCTKy BOAbI OCYLUECTBRSIOT NPUKPENNEHHON MUKPOMhNOopon, pas-
BMBAIOLLIENCA Ha NOBEPXHOCTM 3arpy3kun. B poTopHbix Guodunetpax, buoteHkax, 6uocopbe-
pax MWUKPOOPraHW3Mmbl PasBMBalOTCA U YAEPXKUBAIOTCA MHEPTHOW HacafKoW M3 nracrmacc,
recka Unu akTMBUPOBAHHOIO YIS
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Mpu HeobBxopmmocTn rnybokoro yaaneHus BroreHHbIX aneMeHToB asoTa U ocdopa
NMPUMEHSIFOT NPOLECChl HUTPUdMKaLUK (OKMCNEHNE aMMOHUAHOIO a3oTa A0 HUTPUTOB U HUT-
paToB) N AEHUTPUDUKALMN (BOCCTAHOBMEHNS OKUCIIEHHBIX (POPM a3oTa HUTPUTOB U HUTPa-
TOB A0 raszoobpasHoro asora).

Bonee rnyGokoro ypaneHnss oocdopa AOCTUratoT nNpu npumMeHeHun GuopeareHTHOro
cnocoba. MNpn 04MCTKE KOHLEHTPUpOBaHHbIX (Mo BIK) cTouHbIX BOA AN NpeaBapuTensHON
06paboTkn MOXET NPUMEHATLCA aHadPOOHLIN METOA C UCTIONB30OBAHMEM METAHTEHKOB.

[ns oToeneHua oT BoAbl U3ObITOMHON BrMomacckl, o6pasytoleincsa B npoueccax 6uno-
TIOTMYECKON OUYUCTKM, UCMOMb3YHOT BTOPUYHBIE OTCTOMHUKL UMM UMOOTAENUTENM, BXOAALLME B
cocTaB B1MONoOrnyecknx COOPYKEHU BMecCTe ¢ BrnoduneTpammn 1 aspoTeHKamm.

Ons [OOYMCTKM CTOYHBIX BOA Mocrne Ouonmorn4eckon MCnonb3yroT 3epHUCTbIE (Dnnb-
TPbI, MHOTAa PUNLTPbI C CUHTETUYECKON 3arpy3kor. Hambonee rnyBokyto [OOYMCTKY OCy-
wecTensatoT Ha Bruocopbepax ¢ BLUoNorMieckon pereHepaumen akTMBUPOBAHHOTO Y.

BonblWWHCTBO NpeanpusTuii HedbTenepepabaTbiBaroLLe NPOMBbILLIIEHHOCTN NPOBOASAT
OUNOXMMUYECKYIO OUYUCTKY CTOYHBIX BOA MPOU3BOACTBEHHOW KaHanM3aLMOHHOW CUCTEMbI Kak
OTAEenbHO, TaK U BMECTe C ObITOBbIMM CTOYHLIMM BOLaMW 3aBOAA W 3aBOACKOTO MOCESKa,
NPOLIEALLNMM NPEABaPUTENBHYI0 MEXaHUYECKYH O4YMCTKY. BUOXMMMYECKYHD OYMCTKY OCy-
LLIECTBNAT N0 OAHOCTYMNEHYATON M ABYXCTyneH4aTon cxemam. Mpu AByXCTyneH4aTon cxeme
JOMycKaeTcs nogava CToYHbIX BOf C Gonee BbICOKMM cogepxaHveM cynbduaos n Gonee
Bbicokm BIK.

Mpn Buonornyeckon O4YMCTKE CTOUYHBIX BOA WCMOMB3YOT YNbTpadunbTpaLnoHHbIe
Brnokn membpar (MBP) 13 nonoro BoOnokHa ¢ BHELLHEW NOBEPXHOCTbIO (OUNbTPOBAHNA, KOTO-
pble MOrpyXawT B aspuvpyeMbli 00beM BOAbl, MPU STOM BTOPUYHbIE OTCTOMHWUKMN
He NpUMeHSIOT. [laHHbI NOAX0Z, NO3BOSSET AOCTUYb BbICOKOW CTEMEHM OYMCTK BOABI.

2.3.2.4 O6e33apaxuBaHue CTOYHbIX BOA,

[N yHUUTOXEHUS CoAepXaLUMXCS B HUX NaTOreHHbIX MUKPOBoB npumeHsioT o6essa-
paxuBaHue (Ae3vHMEKLMIO) CTOYHBIX BOA, CreayowyMm MeTogamn:

- XMMUYecKMe (MPENUMYLLIECTBEHHO MPUMEHEHUE Pa3nnYHbIX COEAMHEHUIA XIopa, 030Ha);

- nanyeckne (TepMrYeckue, C NPYMEHEHNEM YNbTpasBykoBOW 06paboTku, ynbTpa-
HPUONETOBOIO U3nNyyeHus);

- 06e33apakuBaHne CTOYHbIX BOL B YCMOBUSIX UCKYCCTBEHHBIX U €CTECTBEHHbIX B1o-
LeHO30B.

2.3.2.5 C60p 1 ouncTka NIMBHEBLIX U APEHaXHbIX BOA

Ons o4NCTHBIX COOPYXEHUIA NMBHEBbLIX BOA OAHOW U3 rMaBHbIX 3aja4 ABNSETCS npa-
BUINbHBIA BbIBOP cxeMbl Bogocbopa, oumcTkn U copoca Bogpl. MpasnneHOCTE BoiGopa 0by-
CroBMeHa paunoHanbHOCTBI0 TEXHWUYECKUX pelueHU, yao6CTBOM SKCnnyarauum, CTOUMO-
CTbIO CTpOUTENBLCTBA N 06CyxMBaHNs. OUNCTHBIE COOPYXEHNS NUBHEBLIX BOJ, UCMOMNb3YHT-
€S ABYX TUMOB:

- HaKOMUTEINbHas CXeMa OUUCTKY;

- NPOTOYHASs1 CXEMa OYMNCTKM.

Mpu HakoOMWUTENILHON CXeMe OYUCTKM BOAa cHadana cobupaeTcs B HaKoNUTeNbHLIN
(06bI4HO xene30beToHHbIN) pe3epByap, 3aTeM B TEYEHUE ANUTENBbHOMO BPEeMEeHU nepekaym-
BaeTCs Ha O4YNCTKY. [IOCTOMHCTBOM TakoW CXeMbl SBMNSETCH TO, YTO BCAEACTBME ANINTENLHOIOo
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nepvofa OTKaykM BO3MOXHO WCMOMb30OBaHNE KOMMAKTHBIX OYUCTHBIX CUCTEM [0CTaTOMHO
HW3KOW NpOoM3BOAMTENBHOCTW. HegocTaTku 3akniovaoTes B CNeayoWeM:

- He0BX0AUMOCTbL CTPOUTENBCTBA BETOHHBIX Pe3epByapoB;

- He06X0AMMOCTL MOABOAA SMNEKTPOSHEPTUM ANA HACOCOB;

- BbICOKasi CTOMMOCTb M CIIOXHOCTb CTPOUTENBLCTBA, OCHALLEHWNA U AanbHEenLlen 3KC-
nnyaraumm 6eTOoHHbIX pe3epByapoB.

Mpwn npoToYHOM Cxeme BOAA MOCTYNAET Ha OYMCTHbIE COOPYXEHWUSI HeNOCPEeCTBEHHO
n3 sogocBopHon cetu. NanuwHas, He noanexallas ounctke Boga cOpacbiBaeTcsi no OTBO-
Asemy TpyGonposoay. [MaBHbIM LOCTOMHCTBOM 3TOW CXEMbl SBMSAETCH OTCYTCTBUE HEOO-
XOAMMOCTM B CTPOUTENBCTBE HaKOMUTENLHOrO pe3epByapa M NOABOAA 3NEKTPO3HEPTUM, YTO
MO3BOMAET 3HAUYUTENIBHO COKPATUTL CPOKM MOHTaXa OUUCTHBLIX COOpyXeHu. K HepocTaTkam
MPOTOYHON CXEMbl MOXHO OTHECTM HEeOOXOAMMOCTb WUCMONb30BaHUA OYUCTHBIX CUCTEM
SonbLuen npon3BoaNTENBHOCTU, YeM NPU HaKOMNUTENbHbLIX CXeMax.

2.3.2.6 Kom6buHaLuum MeToaoB OUYUCTKMU

KoMGUHMpOBaHHbIN METOL NpeanonaraeT UCnonb3oBaHne ofHOBPEMEHHO AByX 1 6o-
nee 13 BblleyKasaHHbIX METO40B OYUCTKU. [lenaeTcs 310 C Lenblo AOCTWKEHUS MakcumMarb-
Horo adpdpekta. Bbibop METOAOB O4YUCTKU ANst KOMOVHMPOBaHNUSA 3aBUCUT OT OCOBEHHOCTEN
MPOMBILLSIEHHBIX CTOKOB U BOAOEMA, KyAa WAET CMVB OuYMLLEHHOM Boabl. CTaHAapTHOW cxe-
MOV KOMBVHUPOBaHNS METOA0B OYUCTKM SBMNSIETCS NOCNE[0BaTENBHOCTE U3 MEXaHWUYECKOro,
B1ONOrMYECKOro U OU3MKO-XMMNHYECKOTO OHYULLLEHUS.

MpvMepom KOMBUHUPOBAHHOTO METOAa OYMCTKU BOAbI SIBASIETCA METO/, ANEKTPOodo-
ToKoarynauum. AnekTpodnoTokoarynsaums, Kak npuMmep BbICTYNaeT B kadecTee 6e3peareHT-
Horo crnocofa pereHepaumn oTpaboTaHHBIX MOILUMX PacTBoOpoB, 0ObeaMHAET SnNeKTpoKoa-
ryNauuio U anekTpodioTaumio.

[pyrMM BapnaHToM KOMOMHUPOBaAHHOIO METOAA OYUCTKU BOAbI SABNSETCH 3MNEKTpoKa-
Tanutndeckas ounctka. Mpouecc sneKTPOXMMUYECKOW LECTPYKLUN C KaTanUTUYECKUM OKNC-
TIEHNEM OPraHNYECKUX MPUMECEN OCYLLECTBISIOT ABYMS METOAAMMU:

1) BBEZIEHNEM B 3MEKTPOLHOE NMPOCTPAHCTBO BMECTE C NMOTOKOM XXWUAKOCTM MOABWKHO-
ro UnKn rpaHynNMpPOBaHHOrO HEMOABKHOIO KaTanuaaTopa,

2) BBEAEHMEM KaTanmuaaTopa B NOTOK MOCe 3reKTponumaa B CrieLparnibHOM peakTope.

2.3.2.7 O6e3BOXMBaAHUE OCAAKOB CTOYHbLIX BOL

N3 MmHOXecTBa MeToaoB 06e3BOXMBaAHMA OCaAKOB CTOYHbIX BOA NpeanpuaTus Bbibu-
paroT NOAXOASILLME, UCXOAS U3 CBONCTB 0CAAKOB U MECTHbBIX YCIOBUMNA.

Ina obe3BoxmnBaHNS OCaAKOB (LLNAMOB) B XMMWUYECKOW MPOMBILLNIEHHOCTU NPUMEHS-
toTCSl Npouecchl duUnsTpoBaHns (NoA AABMEHUEM UM NOA BaKyyMOM), LEHTPUDYrMpOBaHNS,
MEXaHWYECKOro OTKMMa (NEeHTOYHbIe PUNLTP-NPECcChl), a Takke NpuMeHaeTca obe3BoxuBa-
HME 0CaAKOB Ha UNOBbIX NMOLLAAKAaX, LWNAaMOXPaHUIMLLAX, WITAMOHAKONUTENSIX.

2.4 ObpaweHue ¢ ra3aoBbIMM BbiIGpocaMu, ux o6paboTka u ouncTKa

WcTouHukamm o6pasoBaHns BbIOPOCOB B aTMOCHEPY B XMMUYECKOW MPOMBILLIIEHHO-
CTU MoryT GbITb pasnunyHble TEXHONMOrMYeckne nepegernbl U BCroMoraTerbHble NPoLecchl
(reHepauwma sHeprun, TpaHcnopTupoBka 1 obpaboTka Cbipbs, NPOAYKTOB U MONYNPOAYKTOB,
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oumcTka cTokoB, obpaboTka oTxoaoB K np.). ObpalleHre C rasoBbiMKU BbIGpOCaMK, Tak ke
Kak 1 obpalleHne Co CTOYHbIMW BOAaMU, SBNSETCA OLHUM U3 OCHOBHbIX BUAOB AESTENbHO-
CTN XMMWYECKUX NPEANPUATUA, HEOTPLIBHO CBA3AHHBLIM C MPOU3BOACTBOM MPOAYKUMU U 3a-
LLMTOM OKpyKatoLlen cpenbl. Beibpockl B aTMocdepy MoryT ObiTb NOKann3oBaHbl B 06bean-
HeHHyto cucTemMy cBopa, obpaboTku/pereHepaumm 1 o4nCTKK, a MoryT BbiTb AN ADY3HBIMK,
OTXOASILLMMW KaK OT HEMNNoTHOCTE 0BOpYyAOBaHNS, TaK U C MOBEPXHOCTM Pa3MUYHBIX NHKE-
HEPHBIX COOPYXXEHWI, rae NPUCYTCTBYIOT TEXHONOTNYECKMNE CPefbl.

CornacHo 2.1 1 2.2, OCHOBHOW 3ajayelt opraHM3auuoHHOro xapaktepa (Hanpumep,
npumeHeHne COM) sBnseTcsa paspaboTka peLleHU, HanpaeneHHbIX Ha CHWKeHWe obpaso-
BaHWA BbIGpOCOB B aTMocdepy 1 CTENeHM ux 3arpsisHeHHoCTU. MakcmumarbHasi nokanuaaums
A dy3HbIX BbIBPOCOB B atMOchepy C Lemnbio AOCTVKEHUS BO3MOXHOCTU UX 0OpaboTku
unu/v ounctkn. Hanpumep, npy nNpoekTMpoBaHuM OObEeKTa XMMUYECKOro MpPOU3BOACTBA
npegycmaTtpusaeTcs paboTa oGopynoBaHWsA Mo paspexeHWeM, C OTBOAOM OTXOASILLMX ra-
30B B cucTemy ux obpaboTtku/pereHepauumn nnn ounctkn. Cooteetcrayrowmi MIK Takke
LOIMKEH MMETHL MECTO.

3ajayamm TEXHMHECKOrO XapakTepa ABMSTCA PernameHTHoOe onepauvoHHoe yrnpas-
NEHMe NpPon3BOACTBEHHOW YCTaHOBKOW, NPMMEHEHNE METOAA «Ha KOHLE TpyObi». B gaHHOM
cryvae, kak n B Criyyae co CTOYHbIMW BOAEMU MPUMEHEHNE TEXHOMNOMMIA «Ha KOHLUE TPyObI»
He paccMaTpyBaETCs Kak onepauun, Lenbo KOTOPbIX SBNAETCA TONMBbKO OYMCTKA OTXOASALLMX
rasoB nepep BbIOPOCOM B atMocdepy Mnn BO3BPpaT NONE3HbIX KOMMOHEHTOB B TEXHOIOTUIO.
B npounsBoAcTBax XMMMUYECKOW NPOAYKLMM CTaAMU OYUCTKN OTXOASILUMX FasoB MHTErpupoBa-
Hbl B TEXHOMOMMYECKyt0 CUCTEMY B Ka4eCTBE NOSIHOMNPABHOrO TEXHOMOIMYECKOro nepeaena.
[Mpy 3TOM OH MOXET SBNSTLCH KMOYEBbIM C TOYKM 3PEHNA BEAEHUS TEXHOMNOIMYECKOro Mpo-
Liecca 1 ero 3KOHOMUYeCKMX nokasatenei. QuUMCcTka rasoBoro NoToka MoXeT BblTb conpske-
Ha C MoJlyYeHMeM pacTBOPOB UNM CMECEN 3afaHHOro cocrasa, HeoBXoANMBIX AN AanbHEn-
LUEro UCrosb3oBaHus. [ns 3Toro MOryT UCMOSb30BaTbCsl Kak CTaHAAPTHBLIE annaparsl, Tak 1
HecTaHAapTHble, pa3paboTaHHble HENOCPEACTBEHHO AN AAHHOIo npouecca.

Cnocobbl 04YMCTKM OTXOASILLMX FA30B U UX KOHTPOSS NoapoGHO onvcaHbl B perneBaHT-
HbIX WH(OPMaLMOHHO-TEXHNYECKUX crnpaBodHukax no HAT 2, HAT 18, HAT 19, HAT 22,
HAT 22.1. B HacToswem cnpasoyvHuke HOT paccmartpuBaroTcsl CUCTEMBI, BHEAPSEMbIE AN
npefoTBpaLLeHUs] 3arpsi3HEHNST OKPYKatOLLEW cpefbl (YCTaHOBKM ANS OYUCTKM OTXOAALLMX
rasos).

B 3aBMCMMOCTM OT XxapakTepa 3arpsisHsoLWMX BeLecTs, BbibpacbiBaeMbix B aTMo-
cdepHbIN BO3AYX, METOAbI OUYUCTKM OTXOASILLMX ra30B NoApasfenstoT Ha ABe OonbLume rpyn-
nbl (CM. PUCYHOK 2.3).
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PuvicyHoK 2.3 — Knaccudovkaumst METOA0B OUUCTKU OTXOASILLMX ra3oB

YcTpoiicTBa ANS OYACTKM rasoB OT MblAv NoApasfensAlT Ha NblieynoBuTenn u Bo3-
JywHble UIbTPbI.

O6Ge3BpexrBaHMe OTXOASALWMX ra3oB OT razoobpasHbix M Napoo6pasHbIX TOKCUUHbIX
BeLLeCTB OCYLLEeCTBASAT C NPUMEHEHNEM:

- PU3NKO-XMMUYECKMX MeTofoB: abcopbuun (dwmsnueckoih n xemocopbummn), aacopo-
LMK, TEPMUYECKOIN HENTpanmnsaumm, KaTtasiMTUYeCKOn HernTpanmsaymu;

- BUOXMMUYECKMX METOAOB.

OO6bIYHO MPUMEHSIIOT KOMOGUHALMIO pas3HbiX MeToA0B (MHOrocTyneH4aTble CXeMbl
OYUCTKM).

Bbibop MeTofa OYMCTKM 3aBUCUT OT CefyrLmnx ¢)akTopos:

a) NCXo4Has KOHUEHTpauus BpefHbIX (3arps3HsIoLLMX) KOMMOHEHTOB U Tpebyemas
CTeneHb OYUCTKU OTXOASALLMUX Ta3oB;

6) 06bEMbI OUMLLAEMbIX FA30B U X Temnepartypa;

B) Ha/MyMe COoMmyTCTBYHOLMX ra3006pa3HbiX NpUMeceit 1 Nbinw;

r) NOTpebHOCTb BO BCMOMOraTeslbHbIX MaTepuanax;

{l) Ha/lMume NpocTpaHCTBa A/19 COOPYXXEHUSI FTa300UYNCTHOW YCTaHOBKMY;

€) NpocToTa aKcnayaraumm 1 TeEXHNYeCKoro 06CnyXnBaHms;

X) KNMaTuyeckne v NpupogHble OrpaHnyeHus;

3) AOCTYNHOCTb Pecypcos;

1) BO3MOXHOCTb MCMO/b30BaHUSI U YTUN3ALMUN BbleNEHHbIX NPUMeCeil;

K) B3pPbIBO- 1 NOXapoonacHOCTb;

1) 3KOHOMMYECKOl LienecoobpasHoOCTU NPYMEHeHUss MeToaa.

B npon3BoAcTBax KpPyNMHOTOHHaXKHOW XMMUKM Haubonbluee pacnpocTpaHeHne Mnosy4u-
M MeToAbl 06pabOTKN/OUNCTKN ra30BbIX MOTOKOB, OMUCAHHbLIE HUXE.
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2.4.1 OuncTKa OTXOAsILMX Fa30B OT a3po3osiel (NbIIM U TYMaHoB)

CoBpeMeHHble annapatbl 06ecnbINMBaHNSA razoB MOXHO pa3buTb Ha YeTbIpe rpynmbl:

- MexaHu4eckmne obecrnbimBaloLLMe YCTPOWCTBA, B KOTOPbLIX Mblflb OTAENSETCA Mo4
LENCTBUEM CUI THKECTU, UHEPLMM UM LEHTPOBEXHOW CUrbl;

- MOKpbIe, UNn rmapaBnuyeckmne, annaparbl, B KOTOPbIX TBEPAbIE YaCTULbl ynaBnuea-
FOTCS KNI KOCTBHO;

- MOPUCTLIE PUNBTPLI, HA KOTOPbLIX OCeAatoT MenbYanLme YacTmLbl Nbinu;

- BNEKTPOPUNBTPLI, B KOTOPbIX YaCTULbl OC2KAAKOTCH 3a CYET MOHM3aUMKN rasa u co-
LEpXKaLLMXCA B HEM MbINMHOK.

2.4.1.1 UnMknoHsbI

LLnpokoe npumeHeHVe Ha NpeanpuUATUSX XMMUYECKON MPOMbILLNEHHOCTM MONy4nnm
LueHTpobexHble obecnbinuBaromMe yCTPOMCTBA (UMKIIOHBI). B LMKNOHax pekomeHayeTtcs
ynaBnvBeath YactTuubl Nbinnv pasamepom Gonee 10 MKM.

CTeneHb OYUCTKM rasa B LMKIOHE 3aBUCUT HE TOMbKO OT pasMepoB OTAENAEMbIX Ya-
CTWL, M CKOPOCTM BPALLEHUS ra30BOro NOTOKa, HO OT KOH(UrypaLmm OCHOBHBbIX 3NIEMEHTOB U
COOTHOLLEHMS FeOMETPUHECKNX PA3MEPOB LIMKIOHA.

YacTo Ana o4ncTKM G0mnbLUMX KONMMYECTB 3arblfeHHbIX ra3oB BMECTO LMKNoHa 60onb-
LWOro gnameTpa MPUMEHSAIT HECKOMBbKO LMKMOHHBIX SMEMEHTOB 3HaYUTENbHO MEHbLLEro
AnameTpa (UX MOHTUPYHOT B OAHOM Kopryce). Takne LyKnoHbl HasbiBaloT GaTaperHbiMn LivK-
JIOHaMK, U MynbTULMUKIOHaMW.

2.4.1.2 Mokpble NbineynosButTenn

[ns TOHKOW OYUCTKM rasoB OT MbiM MPUMEHSOT MOKPYH OYUCTKY — MPOMbIBKY ra3oB
YMCTOM BOAOW UMK pacTBopamn. TecHOoe B3aMMOASNCTBUE MEXAY >KUAKOCTHIO W 3anbineH-
HbIM ra3oM OCYLLECTBMAETCH B MOKPbIX MbifieynoBuTeNsx NMGo Ha MOBEPXHOCTU XUAKOW
MNEHKN, CTEKatoLLen No BEPTUKANBbHOM UM HAKIMOHHOMW MOCKOCTU (NNEHOYHbIE UNKM Haca-
AouYHble cKpybbepbl), NMGo Ha NoBEepPXHOCTM Kanenb (nonble ckpybbepsl, ckpybbepbl BeHTy-
puv) UK Ny3bIPLKOB rasa, NeHbl (6apboTaxHble (NeHHbIE) NbINeynoBUTENN).

Knaccudmkaums MOKpbIX NbINieynoBuTENEn NpeacTaBneHa Ha pucyHke 2.4.

O heKTUBHOCTE MOKPBIX MbINIEYNOBATENEN B OCHOBHOM 3aBUCUT OT CMaynMBaeMoCTu
nbinu. Mpy ynaenvBaHWM NNOXO CMaYMBaIOLLENCH MbIMW B BOAY BBOAAT MOBEPXHOCTHO-
aKTUBHbIE BELLEeCTBa, CnocobCTBYIOWMNE NOBLILLEHWIO CMa4YNBAEMOCTW.
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NWHEPLWNOHHbIE unbTpaLnoOHHbIE 3NeKTpuyeckme
* LUUKMNOHbI C BOASHON * MeHHble * MOKpble
NNEHKON, nbineynosutenn (c 3NeKTPOPUNLTPLI
* poTaUWOHHbIE nepesnvBHOI n
CKpy66epbl npoBaJsibHOW

peLlweéTKol, CTPYiHO-
neHHble, yAapHo-
NeHHble, LUKIOHHO-
NeHHblE W MEHHO-
BUXpEeBble annapaTbl),

e GapboTaxHble
nblneynosutenu 6es
pewéTtkn n c nogayen
3anbl/IEHHOTO BO3ayXa
nof yTON/IEHHY B
BO4E peLuéTky

* yaapHble annaparsl

PucyHok 2.4 — Knaccudpmkaums MOKpbIX NblieynoButenei
2.4.1.3 OneKTtpoocaxaeHune

[aHHbIi MeTo4, O4YMCTKM OCHOBAH Ha MOHM3AUMKU MOMEKyNn rasa 3MeKTpU4eckum pas-
psigom. o KOHCTPYKUMW 3N1eKTPOhUNbLTPLI NoApa3AensioT Ha TpybyaTble M NnacTuHYaThle.
B anekTpohubTpax ynasanBatoT Mblib C YacTulaMy pa3smMepoM Bbille 5 MKM.

CTeneHb OYMCTKU rasa B 3N1eKTPOuAbTPe B 3HAUMTENBHOM CTENEHN 3aBMCUT OT MNpo-
BOAVMOCTW MbiAn. N5 yBenmyeHns 3hPEKTUBHOCTA 3NEKTPOAbl 3/1eKTPOhUIbTPa MHOTrAA
CMayMBalT BOAON, Takne 31eKTPOUIbTPbI HA3bIBAOTCA MOKPbLIMU.

2.4.1.4 OuncTka ¢ Ucnosb3oBaHnem uabTpaynn

Cnocobbl OUMNCTKM OTXOAALLMX Fa30B C UCMOMb30BAHWEM MPUHLUMNA (PUNbTPALMUMN LLIN-
POKO MPVMEHSIIOTCS B XMMMWUYECKO MNPOMbILINEHHOCTU, A1 3TOT0 MCMO/b3YTCA UALTPbLI
pPa3nNUHOl KOHCTPYKUMW, ABWXYLLE cuioii npouecca (ouabTpauun BbICTynaeT nepenag
[laBNEHNs, KOTOPbIA BO3HMKAET Ha MOPWCTO Neperopofke, KoTopas 3afepXuBaeT yacTulibl
aspo30/1sl Ha MOBEPXHOCTU MK B nopax. O6las knaccuukaums uabLTPOB A5 OUYUCTKM ra-
30BbIX MOTOKOB NpuBeAeHa Ha pucyHke 2.5.
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~N AW ynaBMBaHMA M3 OTXOZAWMX  ra3os

. MPEVMYLLIECTBEHHO CYGMUKPOHHBIX YaCTUL| ¢ HU3KO

(PUNLTPLI TOHKOW BXOfHOM KOHLEHTpaLmeli (<1 Mr/M3 1 CKOpOCTbiO
OYUCTKKN (hnnbTpoBaHmMa <10 cm/c.

(BbICOKO3I(DEKTUBHbIE e[/ YNaBIMBaHWA  TOKCUYHbIX  YacTiy K
WM A6COMIOTHBIE YNIbTPATOHKOM OUYMCTKW BO3[yXa MPU MPOBEAEHN
HEKOTOPbIX TEXHO/IOMNYECKX NPOLIECCOB.

huNbTPLI) He NoANexar pereHepaLm.
J *CTeneHbynasnmBaHus — 6onee 99 %; J

n */CNOJb3YHOT B CUCTEMAX MPUTOYHOM BEHTUNAUUK N "
KOHANUWOHMPOBaHNA BO3ayXxa.

* 3KCM/TyaTUPYIOTCA NPU KOHLEHTPaUmn Mbuin
BO34YyLWHbIE (PUNbTPbI MeHee 50 Mr/m3npy BbICOKOI CKOPOCTU
tunbTpaumm - go 2,5-3 m/c.

J *MOryT GbITb HEpereHepupyemble 1 J
pereHepupyemble

NMPOMbILLIEHHbIE
unbTpbl (TKaHeBbIE,
3epHuCTbIe,
rpy60BOSIOKHUCTbIE)

*MPUMEHSIIOTCS A1 OUMCTKN MPOMBILLEHHBIX Fa30B
KOHLeHTpauweid ao 60 r/m3

= ofiexar pereHepauum

PucyHok 2.5 — Knaccudpmkaumsi onnsTpos

2.4.1.4.1 PykaBHble (TKaHeBble) P UAbTPbI

Mpy ouncTke NOCpPeAcTBOM pyKaBHbIX (OUIbTPOB rasbl, CoAepXallise B3BELUEHHble
TBEpAble 4acTulbl, NPOXOAAT MOPUCTbIE TKAHEBbIE MEPEropogku, nponyckawlue ras u 3a-
JepXxunBalLLe Ha cBOeli NOBEpPXHOCTW TBepAble YacTuubl. Bbibop TkaHM AN pykaBoOB onpe-
OensieTcs ee MeXaHW4eCckon MPOYHOCTbH, XMMUYECKON N TEPMUYECKOW CTOMKOCTLIO.

[NaBHbIM [OCTOMHCTBOM pYKaBHbIX (PULTPOB SIBNAETCS BbicOKast 3h(PEKTUBHOCTb
04mnCTKM, gocturawowan 99 % ansa Bcex pasMepos HacTuL.

2.4.1.4.2 dunbTpbl 4N TymaHoB/aapo3onei

OuncTKa rasoB OT TymMaHa, B YACTHOCTW NPV NPOU3BOACTBE CEPHON KUCIOTbl, MOXeT
NPOM3BOANTLCA Kak B 3N1eKTpohuabTpax, Tak u B uabTpax, CHaABXeHHbIX UAbLTPYOLWUMU
KMCMOTOCTOMKUMI MaTepuanamu.

DNeKkTpoduNbTPLI 0BLIYHO NPUMEHSAIOTCA A1 OYUCTKU rasoB MNpuU COAEepXaHuu B HUX
TOHKOAMCNEPCHOro aspo30/sa B 60nblKX konuyecTBax (6onee 5 r/Hm3).

®UNbLTPLI C UCNO/Mb30BAHUEM (UIBTPYIOLWMX MaTepuasoB NPUMEHAIOTCA MPU MeEHb-
LWMX coAepXaHuax TymaHa un 6pbi3r (MeHee 5 r/HM3). B kayecTBe huabTpyloLLero marepmana
B hUIbTPax MPUMEHAITCA CETKU, TKaHble U HeTKaHble (UNLTPYIOLW e MaTbl, U3roTOB/IEHHbIE
13 KOPPO3MOHHO-CTOMKUX MaTepuasnos.

Ansa ynasnusaHua vactul, pasmepom MeHee 3 MKM Hanbonee a(pPekTUBHbIM ABAAET-
csl npuMeHeHne PUNbTPOB BpuHKa € Tak Ha3biBaeMblM AN GY3MOHHLIM (BPOYHOBCKMM) TU-
noM ynaB/iMBaHWA TOHKOANCNEPCHbIX YacTul, TyMaHa.
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dunbTpytolwmn Matepuan cgunstpa bpuHka COCTOWUT M3 MaTta, W3roTOBNEHHOMO M3
KOPPO3MOHHOCTOMKOrO HETKaAHOrO martepuana, MOMELIEHHOro Mexay ABYMSA KOHLEHTpUYe-
CKUMW METaNMYeCKUMn peLueTkamn. TOMWMHa BONIOKOH B 3TOM HETKaHOM (hunbTpyowwem
Marepuane cocraensieT 6—7 MkM, 4TO obecneunmBaeT pas3BepHyTYIO NOBEPXHOCTb KOHTaKTa
unbTpyHOLLEro MaTeprana ¢ OuMLLaeMbIM ra3oMm.

MnoTHocTb pUNbTPYyOWMX MaToB B dunbTpax bpuHka GpoyHoBCkOro Tuna cylie-
CTBEHHO BblILLE, YEM BbILLEOMUCAHHBIX (PUNBTPOB YAapPHOro TUna.

MexaHuaM 3axeaTta TOHKOAMUCNEPCHbIX YacTuy, B dunbTpax 6poyHOBCKOro tuna 3a-
KIlO4aeTcs B 3axBaTbiBaHUM MOBEPXHOCTHIO CTEKMOBOOKOH TOHKOAMCMEPCHBIX YacTuL, B pe-
3ynbTarte ux GpoyHOBCKOro ApukeHUs. CKOpPOCTb ABWKEHUS rasa B (UNbTPYIOLLEM MaTepu-
ane duvnbTpa bpuHka GpoyHOBCKOro TMNAa Ha NOPSAOK HWKE, YeM B punbTpax yaapHoro nnm
nepexogHoro Tuna u cocraenset 0,1-0,3 m/c.

O heKTMBHOCTL cenapaummn Menknx Yactuy, B dunstpax bpuHka pocturaet 99,5 %.

2.4.2 OuncTKa oTX0aAAUMX ra3oB OT NIeTy4Yux coeauHeHUn
2.4.2.1 A6cop6uus

MeTop abcopbunm OCHOBBIBAETCA Ha pasaeneHnn ra3o-Bo3ayLHON CMECU Ha cocTaB-
Hble YacT! NOCPEACTBOM MOrNOLWEHUS OAHOMO NN HECKOMNbKNX rasoBbIX KOMMOHEHTOB (ab-
copGaToB) 3TOM CMeCU Xuakum nornotutenem (abcopbeHTom) ¢ oGpasoBaHnem pacteopa.

[ns ynanenua us BbiBpocoB ammmnaka, xnopucToro/pTopmucToro Bogopoaa Lenecoob-
pPasHo MPUMEHSITe B Ka4eCTBE MOrNMOTUTENBHOW XUAKOCTU BOAY, MOTOMY YTO WX pacTBOpU-
MOCTb B BOZE COCTaBMSAET COTHM rpaMmoB Ha 1 kr Bogsl. Mpu NOrnoLeHnn 13 rasoB JMOKCU-
[ia cepbl Unu xnopa pacxof sofbl byaer Gonee sHauUMTENbHLIM, MOTOMY YTO UX pPacTBOPU-
MOCTb COCTaBMSAET TONLKO COTbIE AONMU rpamMma Ha 1 kr Bogbl. B HekoTopbIx 0cobbix cnyyasix
BMECTO BOJbl MPUMEHSIIOT BOAHbIE PACTBOPbI CEPHUCTON KUCIOTLI (4N YraBnMBaHWUs BOAS-
HbIX MapoB), BA3KMEe Macna (45 yNaBnuBaHUs apoMaTuyeckmx YyrneBoAopPOAOB N3 KOKCOBOIO
rasa) n ap.

KoHTakT razoBoro noToka C XWUAKUM pacTBopuTenieM npoussoauTcst Nubo npornycka-
HMEM rasa 4yepes HacaAouHyH KOMOHHY, MMbo pacnbineHnem Xuakoctn, nmbo 6apboTaxem
rasa yepes crnown abcopbupyroLLen Xmuakoctn. B 3asncumoctn ot cnocoba KOHTakTa «ras —
KUOKOCTb» PasfivyaroT:

- HacagouyHble BalHM — POPCYHOUHBIE U LEHTPOoGEXHbIE CKpyBGepbI;

- ckpy©oepbl BeHTypu;

- BapboTaxHo-NeHHble ckpybbepsb;

- TapenbyaTtble u apyrme ckpydbepsbi.

LUnpokoe pacnpoctpaHeHue nonyumnu BawHn ¢ KonnaykoBbiMK Tapenkamu. UHorpa
BMECTO KOMMaYKOBbIX TAPENOK MPUMEHSIOT NephOpnpoBaHHbIE MNNAcTUHbI ¢ GONBbLUNMM KONK-
YeCTBOM MEIKUX OTBEPCTUI (ANamMeTpOoM NPUMEPHO 6 MM), KOTOpbIE CO3Aa0T Ny3bIPbKU rasa
oAVHakoBon hopMbl U pa3mepa; bonee Mernkue oTBEpCTUS 3aTPYAHSOT CTEKAHWE MPOMBIB-
HOW XWNAKOCTH, OCOBEHHO NMpu 3HAYNTENBHOM pacxoe rasa.

MpvMeHeHe abcopbLUMOHHBIX METOA0B OOLIYMHO CBSI3AHO C UCMOSIb30BAHUEM CXEM,
BKITOMaOLLMX y3nbl abcopbupm 1 npyn Heobxogmumoctu aecopbuun. [lecopbumto pacTBopeH-
HOro rasa (unv pereHepaumio pacTBoOpuUTENs) NPOBOAAT MO0 CHWKEHNEM OBOLLIEro AaBneHns
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(MM napumaneHOro AasneHns) NpuMecy, NMbo NoBbileHneM TemnepaTypbl, Nnbo mucnonb-
30BaHVEM [BYX NMPVEMOB O4HOBPEMEHHO.

[ocToMHCeTBOM abcopBLMOHHBIX METOAOB SIBMNSIETCH 3KOHOMUYHOCTL OYMCTKU GonbLUO-
ro KOMMYECTBa rasoB W OCYLLECTBIIEHNE HEMPEPLIBHBIX TEXHOMOMMYECKUX NPOLIECCOB.

2.4.2.2 Xemocopbuusa

MeToa xemocopOumm 6as3mpyeTcst Ha MOrMOLLEHWN ra3oB 1 NapoB TBEPALIMU UMK Xna-
KMMW NOrnoTUTENnsaMm ¢ obpasoBaHnem cnaboneTyunx XMMUHYECKMX COEAMHEHUA Ha NOBEpX-
HOCTW UNn B pacTBope.

Ana peanu3aumm xemocopOumm NCnonb3yT HacagouHble BallHW, neHHble n Gap6o-
TaxHble CKpyObepbl, pacnbinuTenbHbIe annapatsl Tuna Tpyd BeHTypy n annapatsel ¢ pas-
TIMYHBIMY MEXaHUYECKMMU pacrbinuTensMu. Takke LUIMPOKO MCMOMb3YT annapaTbl ¢ ro-
ABWXKHOW HacagkolW, JOCTOMHCTBOM KOTOPbIX SIBMSETCS Bblcokasi ShdEKTUBHOCTL pasaene-
HUS NMPY YMEPEHHOM TMAPaBIIMYECKOM COMPOTUBIIEHWM, a Takke Bonbluasi nponyckHas cro-
COBHOCTL Mo rasy.

OcCHOBHbIM HEAOCTaTKOM 3TUX METOLOB ABMSIETCA 3HAYUTENBHOE CHIKEHUE Temnepa-
TYPbl ra30B NOCNEe OCYLUECTBIEHUA OYUCTKU, YTO B KOHEYHOM UTOre MPUBOAUT K CHYDKEHUIO
3P PEKTUBHOCTM pacCcemBaHNsa OCTaTOYHbIX ra3oB B aTMOCHEPHOM BO3AYXe (ANS STUX Lenewn
MOXET WCMONbL30BaTbCA [OMONMHUTENBHBLIA NMOJOrPEB OTXOASLUMX rasoB). Takke cneayer
yuYnTbIBaTL, YTO 0BopyLOBaHMeE rpoMO3aKo 1 TpebyeT co3haHna CUCTEMBI XUAKOCTHOrO Opo-
LUEHWS.

2.4.2.3 Agcop6uus

MeTop apcopbuum 6asvpyeTcsi Ha UCNONb3OBAHUM (PUNUECKUX CBOWCTB HEKOTOPbIX
TBEPAbIX TEN C YNbTPaMUKPOCKOMUYECKOW CTPYKTYpPOM CENEeKTUBHO W3BnekaTb M3 ra3oBou
CMEeCH OTAENbHbIE KOMMOHEHTbLI U KOHLIEHTPUPOBATL UX Ha CBOEW NOBEPXHOCTU. B nopucTbix
Tenax C KanunnsipHou CTPYKTYPOW NOBEPXHOCTHOE MOrMOWEHWE AONOMHAETCA KanumnsipHOn
KOHZEHcaLUmWen.

OCHOBHbIMU HarpaeneHUsIMN UCMoNb30BaHWSA aacopbunm ABNSIOTCS:

- U3BIIEYEHME NETYUMX OPraHVYeCKNX COSAVHEHWI AN UX MOBTOPHOrO WMCMOMNb3OBa-
HUSL UM LUMPKYTSILMA B 3aMKHYTOM LIMKNE; Takke MOXET UCMONb30BaTbCA B KA4eCTBe aBTo-
HOMHOW CUCTEMbI, B KAQYeCTBE CTagun KOHUEHTPUPOBAHUS ANS NOBbLILWEHUS 3(HDEKTUBHOCTH
NMocrneayroLLEero U3BneYeHns, Hanpumep ¢ nomoLsio MembpaHHon cenapauyum unu ans o6-
paboTku BbIDPOCOB CUCTEM ra3004MCTKM;

- o4mMCTKa OT 3arpsisHsitoLmx Bewects (Hanpumep, NTOC, H2S, 3anaxu, Mukponpumecn
rasos, KOTOpble He MOrYT BbITb UCMOMb30BaHbI AN LIMPKYNSAUMM B 3aMKHYTOM LMK Unn Ka-
KUM-TMBO MHbIM 00pa3oM) Takke MOXKET OCYLLEeCTBMNSATLCA C UCMONb30BaHUEM B KadyecTBe
apcopbeHTa rpaHynMpOBaHHOTO akTMBMPOBAHHOIO YN, KOTOPbIA HE pereHepupyeTcs,
a noABepraeTca CKUraHuIo.
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B ka4yecTBe NMPOMBbILLNEHHbIX afCcopOeHTOB B OCHOBHOM WCMOMb3YHTCA CMELLaHHO-
nopucTble Matepuarsl C BbICOKOPa3BUTOA BHYTPEHHEN MOBEPXHOCTLI, MMELME MCKyC-
CTBEHHOE WM MPUPOLHOE MPOUCXOXAEHME; B COOTBETCTBMU C pa3MepoMm nop, npeobnapa-
IOLLMM B UX CTPYKTYpe, afcopbeHTbl NoapasfensitoT Ha MUKPO-, MePexXoHO- 1 Makponopu-
cTble. Hanbonee WwWmpoko NpuUMeHsOTCS cregyrowme Buabl afcopOeHToB:

- rPaHyNIMPOBaHHbIA  aKTUBUPOBaHHbIA Yroflb (aACOPOEHT C LUMPOKUM AManasoHoM
3(pPEKTMBHOCTU KaK AN NOMSAPHBIX, TaK 1 HEMOMSAPHBLIX COEAUHEHWIA), KOTOPLIA MOXET ObITh
NPONUTaH, HaNpPUMep, OKUCIIMTENSMU (MepMaHraHaToM Kanus UM COeANHEHNsIMI cepbl) ANs
YNYYLIEHWS YAEPXKaHUS TSKENbIX METansoB; MOXHO UCMONb30BaTk B COMETaHWU C nonume-
pamu;

- LLeOnNUTbI, CBOWCTBa KOTOPbIX 3aBUCAT OT WX NPOU3BOACTBA, CNyXalyue MnpocTbIMU
MOJEKYMSAPHLIMK CUTamu, n3brpaTenbHbIMU MOHOOOMEHHKaMN Unu rnapodobHLIMK aacop-
Oepamu NeTy4mx OpraHNYeCcKUX COEANHEHUI; MOXKHO UCMONbL30BaThb B COMETAHMM C NONMME-
pamu;

- MaKpOMopUCTbIE NMOMUMEPHBIE YaCTMLbI, KOTOPbIE UCTIONB3YIOTCS B BUAE rpaHyn unm
LapuKoB, He obnafaroT BbICOKOW M3BMPAaTENBbHOCTLIO B OTHOLLEHUW NETYUYMX OpraHUYeCcKmX
CoeUHEHWIA;

- cunukarens,

- HAaTPUN-CUNNKATbI aNOMUHMS.

K ocHOBHbIM BUAaM a4CcopOLMOHHBIX CUCTEM OTHOCAT:

- afcopbumio ¢ HEMOABWKHBIM CIIOEM,;

- afcopbLmio C NCEBAOOKWKEHHBLIM CMOEM,;

- HEenpepbIBHYO aacopbumto C NOABKHBLIM CIOEM;

- agcopbumo npy nepemeHHoM aaeneHnn (PSA — pressure selective adsorption).

Apcopbuma NpyMeHseTCs ANA PerynupoBaHna COAEPXaHWs, N3BMEYEHNS, PEeLmpKy-
NALUMK UM NOATOTOBKM K Mocneaytollent obpaboTke NeTyunx OpraHMYecKUxX COeauHEeHUN n
BbIGPOCOB B aTMOCHhEpPy OpraHNYECKUX 3arpsasHSOWMX BELLECTB, HanpuMep BbIBPOCOB, KO-
Topble 06pasyroTCsA Npn 0BeKNPUBAHUM, NOKpacke pacrbifieHUEM, 3KCTPaKLMK pacTBopUTe-
NAMU, MOKPLITUA METaNNNHECKON hONbro, HaHECeHWN NMEeHOYHbIX MOKPLITUNA, MEeNnoBaHUN
Oymary, Npou3BOLCTBE JIEKaPCTBEHHbLIX MPEnapaTtoB M Ap.

AncopbeHTbl MOXXHO UCMONb30BaTh NOCMeL0BaTeNbHO: HaNpuUMep, Ha NepeoM JTane
LN OTAENEHUS BbICOKUX KOHLEHTPALMIA NETYYMX OpraHUYeCcKUX COeAMHEHWUIA NPUMEHUTL MO-
JNIMMepbI, @ Ha BTOPOM 3Tarne AN OTAENEHUA MEHEEe KOHLIEHTPMPOBaHHbIX NETYYMX OpraHu-
YECKMX COeMHEHWNIA NCNOMB30BaThL LIEONUTHI.

Bribop koHCTpyKUMM afcopbepa onpeaensieTcsi CKOPOCTLIO ra30BOM CMECU, Pa3MepPoM
yacTuy, agcopbeHTa, Tpebyemoli cteneHbto ounctkm 1 ap. KoHcTpykTMBHO agcopbepsbl Bbi-
MONHAIOTCH B BUAE BEPTUKAIbHbBIX, TOPU3OHTaNbHbIX NGO KOMBbLIEBLIX EMKOCTEN, 3anOSHEH-
HbIX MOPUCTLIM aaCcopPOEHTOM, Yepesa KOTOPbIA PUNLTPYETCA NOTOK OYMaemMoro rasa. Bep-
TVKanbHble agcopbepbl 0BbIYHO NMPUMEHSIOT NPU HeBOMNbLNMX OObEMAaX OYULLAEMOro rasa;
rOpPU3OHTarbHbIe U KOMbLEBLIE — MPUW BbICOKOW NPOM3BOANTENBHOCTM, LOCTUraOLLEN LecsT-
KOB W COTEH Thicad M3/Y,

Wcnonb3oeaHue agcopbuum npy NEPEMEHHOM LaBMEHWN MO3BOMAET OTAENSTb rasbl
U1 Napbl M3 CMECK OTXOASILLMX rasoB U OLHOBPEMEHHO pereHepupoBaTe apcopbeHT. MNpo-
LeCC BKIOYaeT YeTbipe sTana:

1) cosgaeTcsa AaBneHwe rasa, NocTynarowero B agcopdep;

51



UTC 47—2017

2) apcopbumsa NPOMCXOAUT NPW BbICOKOM AaBMNEHWW, W, clieaoBaTenbHo, obpasyroTcs
YMCTbIE KOMMOHEHT!,

3) fAaeneHue cbpacbiBaeTcs;

4) NPon3BOAMTCS MPOAYBKa MNPU HU3KOM AABMNEHNM UMW MOL, BaKYYMOM.

PunbTpaLUs raza MOXeT NPOUCXOAUTL Yepes HeMOABWXKHbIN (agcopbepsl nepuoanye-
CKOro AEeNCTBUS) UNn ABWXKYLLMIACS cnon agcopbenTa. Hanbonee LWMpoOKO NpUMEHSIIOTCS ag-
copBepbl NePMOANYECKOro AEUCTBUS, B KOTOPLIX NEPUO KOHTAKTUPOBaHUS OYMLLIAEMOrO ra-
3a ¢ TBepabIM aacopbeHToOM YepeayeTea C NepUoaoM pereHepauum agcopbeHta. 9tn ycra-
HOBKW OT/INYAKOTCS KOHCTPYKTUBHOW MPOCTOTOM, HO B TO XK€ BPEMS UMEIOT HU3KUE AOoMycKae-
Mbl€ CKOPOCTM ras3oBOro rnoToKa W, CNeAoBaTeflbHO, MOBbLILLEHHYO METannoeMKoCTb U Mpo-
Mo3akocTb. OCHOBHBIM HEAOCTATKOM 3TWX anmnapaTtoB SIBMSOTCS OonbluMe 3HepreTuyeckme
3aTparthl, CBA3aHHbIe C MPeoAONEHNEM MMAPaBANYECKOrO CONPOTUBIIEHNS Crosi aacopbeHTa.

LimknmyHocTb afcopbuUmMoHHBIX NPOLEccoB NpefonpeaenseT HeobXoANMOCTb nepuo-
LAWNYECKOW pereHepaLymmn HacbILWEHHbIX LIeNeBbIMM KOMMOHEHTaMuK nornotuTenei. Kntouesomn
onepauven BOCCTaHOBMNEHNA COPOLMOHHOW CMOCOBHOCTN aacopbeHTOB ABnsieTca gecopb-
uMs, NoToMy 4TO Ans ee nposegeHus Tpedyetca oT 40 % o 70 % obwux satpart Ha ag-
COPOBLMOHHYHO rasooumcTky. [ecopbumio NpoBOAST, MCMOMNb3ysl MOBbIWEHNE TeMnepaTypbl,
BbITeCHeHVe aacopbarta 6onee xopoLwo copOupyOLLMMCS BELWECTBOM, CHWKEHNE LaBneHUs
(B TOM umncrie cosgaHve Bakyyma) Unm KoMOuHaLmo 3TUX npueMoB. BoamoxHoCTb adhdex-
TWBHOIO OCYLLECTBNEHNS [ecopOumMn U KOHLEHTPUPOBAaHUS 3arpssHAIOLLMX BELECTB C MO-
crnefyrowmM 06e3BpEeXMBaHMEM 3TUX 3arpsS3HSIIOLLMX BELWECTB B paae Cryvaes onpeaenseT
LuenecoobpasHocTb Bblibopa aacopbumm kak METOAA OYUCTKM OTXOAALLMNX Fra3oB.

Tepmumyeckyro aecopbLmio NPOBOAST, HarpeBas HacbILWEHHbIN agcopbeHT Ao onpeae-
NEHHOW TemrepaTypbl, KoTopas obecne4ynBaeT HeoBXOoAMMYHD WMHTEHCMBHOCTb MpoLecca,
NPAMbIM KOHTAKTOM C MOTOKOM BOASAHOrO Mapa, ropsyero BO3fgyxa MMM WHEepPTHOrO rasa,
WM KEe NMPOBOAS Harpee 4Yepes CTEHKY C MOAayer M B annapat HEeKOTOpPOro KonuyecTsa
OTAYBOYHOrO areHTa (06blMHO MHEPTHOrO rasa). Ucnonb3oBaHne TemnepaTtypHOro UHTepBsa-
na ot 100 °C go 200 °C, kak npaeuno, obecrneunBaeT BO3MOXHOCTb AecopOumnm KOMMNOHEH-
TOB, MOTJOWEHHbLIX aKTUBHBIMM YIIAMW, cunMkarensamm u anomMorensmu. McnonbsoBaHue
TemnepatypHoro nHTepsana ot 200 °C go 400 °C o6blvHO SiBRsieTCA AOCTaTOYHLIM ANS ae-
copOumn NpMMecen, NOrMOWEHHbIX LieonuTamMu.

XonogHas (Mnn BbITECHUTENbHAA) AecopOLUMs OCHOBLIBAETCA Ha pasnuuumn copbupy-
€MOCTM LieNneBoro KOMMOHEHTa W BeLLeCcTBa, UCMoNb3yemMoro B kavectee gecopbeHTa (Bbl-
Techutens). [Ans gecop®uum nornoweHHbIX aacopbeHTOM OpraHMYeCKnx BeLecTB MOXHO
UCMOnNb30BaThL ANOKCUA YINepoaa, aMMmnak, BOAy, HEKOTOPbIE OPraHnYeckne u apyrue eele-
CTBa, KOTOpble MOryT obecneunTts 3PPDEKTUBHOE BbITECHEHNE LIENEBOr0 KOMMOHEHTa N OT-
HOCUTEIbHYHO NMPOCTOTY ero nocneayLlen aecopbummn na agcopbeHTta. ITOT noaxoa ABns-
€TCS NEPCNEeKTMBHBIM NPY peanu3aum aacopOLMOHHBIX MPOLIECCOB Ha OCHOBE NCMONb30Ba-
HUSI LIEONUTOB, KOTOPbIE XapaKTepu3ytoTCsl MOBbLILWEHHOW aAcopOUMOHHON aKTUBHOCTLIO B
OTHOLLEHMN NapoB BOAbI, YTO NpeaonpeaenseT ee ahdeKTMBHOCTL kak fecopbeHTa norno-
LUEHHbIX LIeornmMTamm BeLLECTB.

[Jecopbumio NocpenCcTBOM CHWKEHMSA AAaBMEHVUSA MOXHO peanv3oBaTe ABYMS CMOCO-
famu: peayLvpoBaHeM AaBMEeHNA B CUCTEME NMOCMEe HACLILEHMSA MOrMOTUTENS Ha cTaguu
agcopbumn, NPoBOAUMON NOA N3ObITOYHLIM SABMNEHNEM, UMW CO3AaHNEM B CUCTEME paspe-
JKEHMS NP OCYLLECTBNEHMN CTaAMKM afcopbumm nog HopMasbHbIM AaBeHNEM.
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BakyyMHas aecopbuus (U3-3a 3Ha4UUTENbHBIX 3HEpro3aTpar n HeobxoammocTu obec-
neYeHUss repMeTUYHOCTUM COOTBETCTBYIOLMX YCTAHOBOK) MCMOMb3yeTCH B OrpaHn4YeHHbIX
macwrabax.

Jecopbums, Hasnpyrollasncs Ha nepenage LaBneHns Mexay ctagusmMu agcopdumm un
fAecopbumu, ncnonb3yeTcs B yCTaHOBKaX KOPOTKOLIMKIIOBOW Ge3HarpeBHOW agcopbumm, KoTo-
pble MonyYnnn B nocrnefHee BpeMsi [OCTaTOYHO LUMPOKOE MPUMEHEHWE B LieNsiX OCYyLUKW
BO3AyXa W ApYrMx rasoB, KOTOpas B psAfe ChydvyaeB SBMSETCA HEOOXOAMMOW CTYMEHbHo,
NPEeALUECTBYHOLLEN OUNCTKE ra30B OT BPEAHbIX MPUMECEN.

2.4.2.4 Tepmunueckas HeMTpanusaums

MeTon Tepmuueckon HenTpanmaauum BasmpyeTca Ha CrnocoBHOCTU rOPHOYNX TOKCUY-
HbIX KOMMOHEHTOB (rasoB, NapoB U AYPHOMaxHYLUMX BELLECTB) OKUCHSTBCA MPWU Hanmmymm
cB0BOLHOro KMCnopoaa M BbICOKOW TeMnepaTypbl ra3oBoli CMECcU O MEHee TOKCUYHbIX Be-
LeCTB.

Bo MHOrmMx cnyvasx TepMmudeckas HewWTpanusaums BpedHbIX NMPUMEcen uUMeeT psf
npevMyLLEeCTB nepes metogamu agcopbuum n abcopbuum:

- OTCYTCTBME LLNaMOBOrO XO35INCTBa;

- HebonbLume rabapuTbl OUYUCTHBIX YCTaHOBOK,;

- MPOCTOTa 0BCNYXMBaHMS,

- BbicoKasi 3pheKTUBHOCTE 06€3BPEXMBAHNS NPU HU3KON CTOUMOCTU OUUCTKA U p.

O6nacTe NpUMEHeHUss TEPMUYECKOM HeWTpanuaaumm OnpefenseTcs XapakTepoMm
NPOAYKTOB peakuuy, oBpasyoLnxcsi MpU OKUCINEHNM (HanpuMep, NMpu CKUraHuM HEKOTOPbIX
rasoB 06pasyoLmMecs NPoayKThl peakLmmn BO MHOMO pas NpeBbILAT UCXOAHBIA ra30BbIN Bbl-
©pOoC Mo TOKCMYHOCTM), MO3TOMY TEPMMUYECKas HEUTpanu3auna WUCMOonb3yeTCs TOMbKO ANs
06paboTkn OTXOASALLMX ra30B, KOTOpPbIe COAEPXKaT 3arpsAsHSIoLME BELLECTBA OPraHN4YeCcKoro
NMPOVICXOXKAEHMS, B COOTBETCTBMM C MNPOEKTHOODOCHOBaHHbIMW TpeGoBaHWUAMM, BKIHOYas
TpeboBaHusa B 0bnactu NPOMBbILNEHHON ©e3onacHOCTU. PasnuuyaloT Tpu Cxembl Tepmnde-
CKOW HEVTpanusaLmm rasosbIX BbIGPOCOB:

- NpsiMoe (HENOCPEeACTBEHHOE) CKUraHWe B NMilaMeHu;

- TEPMUYECKOE OKUCNEHWE;

- KaTarnuMTn4ecKkoe CXuUraHue.

MpsiMoe (HenocpeACTBEHHOE) CKUraHWe B NIiaMeHn U TEPMUYECKOe OKUCIIEHME OCy-
wecrtenaoT npu Temnepatypax 600 °C — 800 °C, katanuMTuyeckoe CXUraHme — npu
250 °C — 450 °C. BbI6op CxeMbl TEPMUYECKOW HENTPanNM3aLmmn OnpeaenaeTcs XMMUYECKUM
COCTaBOM 3arpsisHSAOLWMX BELLECTB, UX KOHLEHTpaUWeN, Ha4YansHOW TeMNepaTypoi rasoBbixX
BbIGpocoB, 06BLEMHBIM PacxoAoM U NpefenbHO A0NYCTUMbIMU HOPMaMu BbiIGpoca 3arpsisHs-
HOLLMX BELLECTB.

Mpamoe cxunraHne NCMornb3yT TONBKO B TEX Cryyasx, Koraa OTXOAAWME rasbl MET
TENnoTy CropaHus, HeoBxoAMMYIO ANS OCYLWECTBNEHUS peakL ¢ MUHUMAanNbHLIM PacxoaoM
Tonnuea. M3 skoHOMUYEeCKMX COODpakeHWIn 3TOT BKnag AomkeH npesbiwarte 50 % obwen
TENMOTbl CropaHvA. 3TW CUCTEMBI OrHEBOro 06e3BpexvBaHMA 06ecnevmBaloT CTeneHb
oumcTkm 90 % — 99 %, ecnu Bpems npedbiBaHUA BPedHbIX BELLECTB B BbiCOKOTEMMNEpaTyp-
HOW 30He npesbiwaeT 0,5 ¢, TeMnepatypa o6e3BpexuBaHns ra3os, CogepKalLmxX yrneBogo-
poabl, npesbiwaet 500 °C — 650 °C, a cogepxawmx okeug, yrnepoga — 660 °C — 750 °C.
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TepmMuyeckoe okUCNeHne NPUMEHSIIOT B TEX ChyYasnx, korga Temneparypa OTXOASILLMX
rasoB BbICOKa, HO B HWX OTCYTCTBYET AOCTATOYHOE KONIMYECTBO KUCNopoaa, Nnbo Korpa KoH-
LEHTPaLMs roprovnx NPUMEcen HaCTONMBbKO HU3KA, YTO OHW He oBecrneunBaroT NoABOA TENNO-
Tbl, HEO6X0AMMOW ANS noaaepxaHua nnamenu. Npu TemnepaTtype OTXOASLMX ras3oB, KOTO-
pas pocTaTodHa Ans CamMOBOCMNaMeHeHWs rasoBO3fYLUHON CMECKH, NpoLecc AoXKUraHus
NPOVCXOANT B KaMepe C NOAMELLMBAHNEM CBEXEro BO3AyXa.

OKuncneHne rasoBo3ayLLHON CMECH NpeacTaBnsaeT co6oN OKUCNEHNE rOPHOYMX Fa3oB U
apoMaTU4YeCKnX BELLECTB B MOTOKE OTXOASALUMX ra3oB MyTEM HarpeBaHUs CMECU 3arpsidHaLo-
LMX BELLECTB C BO3AYXOM UNU KUCMOPOAOM 0 TEMMEpaTyphbl, NPeBbILLAIOLLEN TeMnepaTypy
caMmoBOCNNaMmeHeHns rasososgywHon cmecu Ha 300 °C — 350 °C, v nogaepxaHnsi BbICOKON
TemnepaTtypbl B TE4EHWE AOCTATOYHOIO ANS MOSIHOMO OKUCIEHUSI KOMMOHEHTOB BPEMEHMW.

Ecnn TemnepaTypa OTXOASLUMX rasoB HepjocratoyHa AnA MpoTekaHusd npouecca
OKWCMEHWA, TO NOTOK OTXOAALUMX ra3oB NOAOIPEBaroT B TENNOoOMEHHMKe, nocrne Yero npo-
nycKkatoT Yepes pabouyto 30Hy, B KOTOPOWA CXUraloT NPUPOAHbLIN UMM KakorW-nmbo Apyron Bbi-
COKOKanopuinHbIN ras.

dakensHOe COKUraHne npepcTaBnseT cobon BLICOKOTEMMEPATYPHOE OKUCMEHUE, UC-
nonbk3yemoe ANs CKUraH1si FoproYnX KOMMOHEHTOB OTXOASALLMX Fa30B B OTKPLITOM MIaMEHN U
NPUMEHSEMOE MPENMYLLECTBEHHO ANA CKUTaHWSA NErKOBOCTNaMEHSAIOLLMXCS rasoB Mo coob-
paxxeHnsim 6830MacHOCTM NI NPY BOSHUKHOBEHUN HELUTATHBIX YCIOBUWA SKCnyaTaumm.

2.4.2.5 Katanutnyeckoe oKucrieHue

KaTanuTudeckoe OKMCNEeHWEe NCMOSb3YHT AN NPEeBpaLLEHMst TOKCUYHBIX KOMMOHEHTOB
OTX0AALLMX ra3oB B 6e3spefHbie/MEeHee BpeaHble ANA OKPYKatoLWen cpeabl BeLWecTBa, ocy-
LLECTBNAS BBEAEHWE B CUCTEMY LOMONHUTEMNbHBIX BELYECTB-KaTanu3aTopoB, KOTOpble Mo3-
BOIMSIFOT BLINOMHWUTL NpoLecc npu 6onee HU3KNX TeMnepaTypax.

KaTtanuTtunueckoe okucrneHve 6asmpyeTcs Ha B3aMMOAENCTBUN YAANSEMbIX BELLECTB C
OLHVM U3 KOMMOHEHTOB, MPUCYTCTBYIOLLMX B OMMLLAEMOM rase, Unm co cneunansHo aobae-
nsieMbIM B CMecCb BelecTsoM. KaTanmaatop, B3avMOAEWCTBYS C OAHUM U3 pearvpyroLmx
CcoefuHeHWn, oBpasyeT NPOMEXYTOYHOE BELLECTBO, KOTOPOe pacnagaeTca ¢ obpasosaHnem
NPOAYKTa pereHepnpoBaHHOro karanuaaropa.

MpuHUMN AECTBUS KaTanUTUYECKUX OKUCIIMTENEN aHamorMyeH npuHUMny AencTBuS
BbICOKOTEMMEPATYPHBLIX OKUCIUTENEN; OCHOBHOE OTNIMYME 3aKNOYaeTCs B TOM, YTO NpU Ka-
TanUTUYECKOM OKMUCIIEHUM ra3 MPOXOAUT Yepes CIIoi KaTanusaTopa nocre NpoxXoKaeH s Ye-
pe3 30Hy nnameHun. KatanuaaTtop no3sonsieT yBeNM4UTb CKOPOCTb Peakuum OKUCHEHUS U
NPOBOAUTL Npeobpa3oBaHnsa Npu Bonee HU3KUX TemnepaTtypax peakuun (Mo CpaBHEHMIO C
BbICOKOTEMMEPATYPHLIM OKUCTeHueM). KpoMe Toro, MCnonb3oBaHWe KaTanusaTtopoB No3Bo-
nAaeT NPUMEHATb OKUCNUTEN C MEHbLLMMA Fa6apVITaMI/I.

Katanutnyeckoe OKUCIEHUE XapaKTepu3yeTCs KpaTKOBPEMEHHOCTbIO MpOTeKaHus
npouecca (MHorga AOCTaTOYHO HECKONMbKMX AONEN CEKyHAbl), YTO MO3BOMAET PE3KO COKpa-
TUTb rabaputbl peaktopa. Temneparypa, HeobxoaMmMas AN OCYLLECTBNEHUA peakuum opra-
HUYECKMX Fa30B M KOMMOHEHTOB OTXOAALLMX ra30B NP NPOXOXAEHUN ra3oobpasHbix OTXOA0B
Yyepes Crow Katanuaatopa, AOXOAWUT A0 YPOBHS, KOTOPbIN NPeBbIaeT TOYKM caMoBoCnna-
MeHeHUA ra3oobpasHbIX OTXOAOB, M OHW CroparoT Noa AEeUCTBUEM KUCMOpoAa, 0BbIuHO Npu-
CYTCTBYIOLLErO B MOTOKE 3arpsis3HEHHOro rasa. B cnyyae HefocTaTka KMCNOpoAa ero BBOAAT B
MOTOK OTXOAALMX ra3oB C MOMOLLBIO DKEKTUPOBAHUS, BO3AYXOAYBKU UMM BEHTMNATOPA.

54



UTC 47—2017

Mo cpaBHEHNIO C TEPMUYECKM OKMCIIEHUEM KaTalnMTUYECKoe OKUCTIEHWE NpoxoauTt npu Go-
1iee HU3KUX TeMnepaTtypax, YeM TEPMUYECKOE OKUCNEHUe, U, COOTBETCTBEHHO, COMpPOBOXAa-
etcs bonee HUsKMMK: TpeboBaHMAMM K U30NAUMK, SHepronoTpebneHneM, BKMOYas UCNOSb-
30BaHWe AOMOMHUTENBHOrO TONMMBA, BEPOSTHOCTLIO BO3HUKHOBEHMWS NoXapa.

OcHoBHbIM KpUTEpUeM Bbibopa kaTanuaaTopa SBMseTCH ero AONroBeYHOCTb U aKTUB-
HOCTb, O KOTOPOM CyAAT MO KONMYECTBY NPOAYKTA, NONy4aemoro ¢ eanHuLLlI obtema katanu-
3atopa, nnn nNo 06BLEMHON CKOPOCTU KaTanuTUYECKoro npouecca, nNpu Kotopbix obecnevnsa-
eTca Tpebyemas creneHb 06esBpexuvBaHma obpabaTbiBaemoro rasa.

B 6onblUMHCTBE Chy4YaeB B Ka4eCTBE KaTannsaTopoB UCMONb3YHOT MeTan bl (NAaTuHy,
nannagui n apyrme Metansnbl) Unn ux coeauHeHus (okeuabl Mmeaun, mapradua u 1. n.). Kara-
JNIN3ATOPHYIO MacCy, Kak NPaBuno, BbIMOMHSAIOT M3 LIAPOB, KOMew, NNacTuH U NpOBOOKY,
CBWUTOW B CiMparb 13 XpoMa, HUKENS, okcuaa antoMUHUS C HAHECEHHBIMU Ha UX MOBEPXHOCTb
(coTble nonu NpoLeHTa No OTHOLLEHWIO K Macce katanuaaTtopa) GnaropofHbIMU MeTannamu.

bonbluoe BNnsiHWE Ha cpok cnyxObl kaTanuaaTopa OkasbiBatoT HEKOTOPbLIE BeLecTBa
(HanpvMep, XMMUYECKU aKTUBHbIE BELLECTBA), NPUCYTCTBYIOWME B NOTOKE OTXOASLLErO rasa
n oTpasnsowpme/onokupyrowme katanusatopel. OTpaeneHve katanusatopa nocpefCcTeOM
GnoknposaHus moxeT BbITb 06paTUMBIM: Tak, 06pasoBaHNe MaCNAHBIX U XUPOBBLIX MOKPbI-
TU Ha NOBEPXHOCTW KaTanmuaaTopa CHWKaeT ero apdpeKTMBHOCTb, HO 3TU NOKPbLITUA MOTYT
cropatb Mpu MnoBbiWeHUN TemnepaTtypbl. OgHaKo B NPUCYTCTBUN HEKOTOPbLIX XUMUHECKMX
BELLECTB OTpaBreHne katanuaaTtopa MoxeT ObiTb HeobpaTumbim. K TakuMm BewecTBaM oTHO-
caTes:

- BbicTpoaencTByOLME UHMMBUTOPLI (HanpuMep, Poccop, BUCMYT, MbILLBSK, CYypbMa,
CBMHEL|, PTYTb), BO3AEUCTBUE KOTOPLIX MPUBOAUT K HEOBpaTMMOW noTepe KaTanuTu4eckomn
aKTUBHOCTM B 3aBUCKMMOCTU OT TeMmnepaTypbl NMoToKa N KOHLEHTpaLMn Taknx BewwecTe B No-
TOKE;

- UHIMOWTOPbI 3aMeaneHHOro AencTBusA (Hanpumep, Xeneso, ONoBo, KPEMHUN), BO3-
LENCTBUE KOTOPbIX NMPMBOAWT K HEOOPaTMMON NOTEPE KaTanUTUYECKON akTUBHOCTU, HO NpuU
Boree BbICOKUX KOHLIEHTPaLUsX, YeM y BbICTPOAENCTBYOLLUX MHIMBUTOpPOB;

- obpaTtiMble MHIMOUTOPLI (HanpuMep, cepa, ranoreHbl), BO3LENCTBME KOTOPbIX Npu-
BOAMT K 0Bpa3oBaHuio oOpaTMOoro NOBEPXHOCTHOIO MOKPLITUSA Ha MOBEPXHOCTW KaTanvaa-
TOpa B 3aBUCUMOCTM OT TEMMEPATYPbI MOTOKA U KOHLEHTPAaLMKN TaKMX BELLECTB B NMOTOKE,

- NOBEPXHOCTHbIE BIOKMPOBLLVKM (HanpuMep, TBEpAble OpraHMYeckne BeLlecTsa), 0b-
pasytoLme o6paTUMbIN NOKPLIBaIOLLMIA COW, BROKMPYHOLLMI NOBEPXHOCTL KaTanma3aropa,

- @KTUBaTOpPbl MOBEPXHOCTHLIA 3P03NM N BNOKMPOBLUMKM (HanpyMep, WHEpPTHbIE Ya-
cTuLbl), oBpasyoLlme NOKPbLIBAOLWMIA CIION Ha MOBEPXHOCTU KaTanmsatopa B COYeTaHun ¢
3po3unen karanusaTopa B 3aBMCUMOCTM OT pasMepa 4acTul, CBOWCTB rpaHyrn U CKOPOCTH Mo-
TOKa OTXOASLLMX [a30B.

Pasnunuma B cnocobe KOHTaKTUpPOBaHUS MOTOKA rasa € katanm3aTopoM MO3BONSHOT
noApasfennTs CUCTEMbI KaTanmmMTUYECKOrO OKUCIIEHWUS Ha ABE rpynnbl: CUCTEMbI C Heno-
LBWKHBIM CITOEM 1 CUCTEMbI C NCEBLO0KIMKEHHBIM CIIOEM.

B cucTemax kaTanuTu4eckoro OKUCMNEHWS C HEMOABWKHBIM CMOEM MOXHO WCMOSb30-
BaTb MOHOMUTHBINA KaTanuMaaTop, NpPeaCTaBnswwWniA cobor nopucteii TBepAbii 6nok ¢ na-
pannensHeIMU HEMepPEeCceKaroLWMMNCS KaHanamm, KOTopble BbIPOBHEHbI B HANPaBneHn noTo-
ka rasa. [JOCTOMHCTBOM MOHOJSIMTHOrO KaTanusatopa ABMSeTCA MWUHUMaNbHOE UCTMpaHue
npy TENNOBOM pacLUMPEHUN (CKaTum) BO BPemsi Nycka (ocTaHoBa) 1 B 0BLLIEM HU3KOM nage-
HUN AaBneHns. Tawke NPUMEHSIOT YNMOTHEHHBIM CMOW KaTanusaTopa, COCTOAWMNA U3 Ya-
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CTWL, KOTOpblE NOALEPKMBAIOTCA B TPyOe unm B HernyBbokux NnoTkax, 4epes KoTopble Npoxo-
[WT ras; no CpaBHEHWNIO C MOHOJSIUTHBIM KaTanmaaTopoM NajgeHue faBneHns 4OCTaTO4HO Bbi-
COKO, @ YacTuUbl KaTanvaaTopa UMEHOT TEHAEHUMIO K PaspyLUEHUIO B pe3ynbTare TepMuye-
CKOro pacLUMpeHUst NMpu Harpeee (OXNaXKAEHUM) Crosi kaTanuMaaTopa BO Bpems nycka (ocrta-
HoBa).

[lOCTOMHCTBOM KaTanmuTUYecKnX OKUCIUTENEN C NMCEBJOOKMKEHHBIM CMOEM ABMAOTCA
OYeHb BbICOKME KO3PULUMEHTBI Macconepeayn, XoTa obliee nageHne faBneHnss HEMHOro
BblLUE, YEM B KaTalMUTUYECKMX OKUCITUTENSX C MOHOSIUTHBIM KaTanusatopoMm. [JononHuTens-
HbIM MPEeVMYLLIECTBOM SIBMSIETCS BbiCOKas Ternsornepeaaqa MCeBAOOKMKEHHOrO Cros no
CpaBHEHMIO C HOpMasbHbIM KoahduumeHToM Tennonepegadn rasa. Kpome TOro, Takue
okmcnuTenn obnagatotT 6ornee BbICOKOW TONEPAHTHOCTLIO K TBEPAbLIM YacTuLam B rasoBoMm
MOTOKE MO CPaBHEHWIO C UCMOMNb30BaHMEM YMNOTHEHHOrO CMOS KaTanmaaTopa U MOHOMUT-
HbIX KaTanusaTopoB. 3T0 06bACHAETCA NOCTOAHHBIM UCTUPaHNEM FPaHy Il NCEBAOOKIDKEHHO-
ro Cnos katanuaaTtopa, KOTOpOoe CMOoCOOCTBYET yLaneHno YacTul C BHELLHE NMOBEPXHOCTH
KaTanmusaTopoB Ha MOCTOsiIHHOW ocHoBe. OCHOBHBIM HEAOCTATKOM SIBMSIETCA MOCTeneHHas
noTeps KaTanusartopa 3a CYET UCTUPaHUS.

3HauMTENBHOE BNMSIHNE Ha CKOPOCTb M 9PEKTUBHOCTL KaTanmuTUYeCKoro OKUCNEHUs
OKasblBaeT Temnepartypa rasa: ANs KOKA0W peakuun, NPOTEeKaloWwen B NOTOKE rasa, xapak-
TepHa Tak HasblBaeMasi MUHUManbHas TEMMNepaTypa Havarna peakumu, HWwKe KOTOpPOW KaTta-
N13aTop He NPOSIBMSET akTUBHOCTW. JTa Temnepartypa 3aBUCUT OT NpUpoAbl U KOHLUEHTpa-
UMM yNaBnmnBaeMbIX BPeAHbIX (3arps3HSIOLLNX) BELLECTB.

Mcnonb3ytoT ABa KOHCTPYKTMBHBIX BUAA KaTanuTUYECKMX YCTPOUCTB:

- KaTanMTu4eckne peakTopbl, B KOTOPbIX MPOUCXOAWUT KOHTaKT rasoBOro noTtoka ¢
TBEPAbIM KaTanu3aTopoM, pasMeLLEHHbIM B OTAESIbHOM KOpMyce;

- TEpMOKaTanMTU4ECKMe peakTopbl, B KOTOPbIX B OOLIEM KOpNyce pasmeLLeHbl KOH-
TaKTHbIN y3en 1 nogorpesartenb.

MopgenbHasi ycTaHOBKa TEPMOKaTanMTUYECKOTO OKUCIIEHMSI MOXET BKMKOYaTh cneay-
HOLLME SNIEMEHTBI:

- KaTariMTMYeCcKM peaktop (OCHOBHOM MOZYNb), KOTOPLIA NpeaHa3HavYeH AN OYUCTKU
BbIOPOCOB OT OPraHUYeCKNX U HEOPraHUYECKUX COEAMHEHUA (3@ UCKITIIOYEHWEM ranoreH- u
cepocogepxallmx BeLLecTB);

- TennoobmeHHbI Moayrnb (OCHOBHOW MOAYIb), KOTOpbIA obecneuvBaeT npeaBapu-
TenbHbIA MOAOIPEB BXOASALLEr0 HEOUULLEHHOTO ra3a U OXMaKAEHUE OUMLLIEHHOrO ropsiyero
rasa (pekynepauuvs Tennay),

- PUNbTPALMOHHBIN MOAYNb (AOMONHUTENbHBLIA MOAYIb), KOTOPbIM o6ecrneuvBaeT
OYMCTKY OT B3BELLEHHbIX BELLECTB, CMONMUCTLIX BELLECTB);

- COPOLUMOHHBIM MoAYNb (AONONHUTENBHBIN MOAYIb), KOTOPLIA 0becneumBaeT O4YNCTKY
KWUCIbIX ra30B, ranoreH-, cepo- n hocdopocoepXallmx COeAMHEHNI, a TaloKke akKyMynauuo
3arpsAsHAIOLLMX BELLECTB,;

- BOMONHUTENbHBbIE MOAYNW, HanpuMmep ANSA Nojayv MOYEBUHBI (B Cry4ae BbICOKOIO
cofiepXaHus OKCUAOB a30Ta), YNpaBneHUs NOToKamy (CMeLLeHNe BO3fyxa, 3NeKTpo3aaBuK-
KW), NPOBEAEHNS Pa3NUYHBIX BUAOB MOHUTOPUHIa (M3MEpEeHne nepenaaoB AABMEHUA, TEM-
nepartypbl, KOHLEHTpaLWiA).

Katanutuyeckoe okucrneHve LenecoobpasHo NPUMEHSTb ANS OYUCTKU HeBornbLumMx
06HLEMOB OTXOASALLMX FA30B, XapaKTePUSYIOLLMXCA HE3HAYUTENbHLIMU PasuYnaMn B THNE U
KOHUEHTpaLunm NeTy4nx OpraHnYecknx COeAnHEHWA, Npn yCrnoBuM OTCYTCTBUSA BELLECTB, OT-

56



UTC 47—2017

puLaTensHO BO3LENCTBYIOLLMX Ha KaTanu3aTop, UMM UHbIX 3arpAsHSAIOLLMX BELLECTB aHarno-
rMyHoro aencTeus. Mpu KaTanUTUYEcKOM OKMCIEHUM TakkKe yAanslTCA OKCUA yrrnepoaa u
(0O HEKOTOPONM CTEMneHn) caxa, XOTa yaaneHve nocnefHux Tpebyet Hanuuus cneumarnbHbIX
YCTPOWCTB.

TepmokaTanuTUYeckne yCTaHOBKU NS OYUCTKM rasoBbiX BbIOPOCOB MOXHO yCTaHaB-
NIMBaTb B MECTHOW BbITSXKHOW BEHTUMSALIMOHHON CUCTEME, CUCTEMaxX MECTHbIX OTCOCOB, Nn-
HUsIX COPOCHBIX rasoB, CUCTEMAaXxX OYNCTKU U PELIMPKYISLIMN BO34yXa NMOMELLEHUNA.

2.4.3 Buoxummnyeckme MeToabl OUUCTKU OTXOASALMUX ra3oB

BroxvmMmyeckne MeToabl razoouMCTKU OCHOBaHbI Ha CNOCOBHOCTY MMKPOOPraHW3mMoB
npeobpasoBbiBaTh PasivyHble COEAUHEHNS B MEHEE TOKCUYHbIE KOMMOHEHTBI UV CoeanHe-
HUSi C MEHbLUMM MONEKYNsIPHbIM BECOM. PasnoxeHne BelecTs NpomMcxoanTt noa AeNCTBUEM
hbepMeHTOB, KOTOpble BbipabaTbiBaoTCA MUKPOOPraHMaMamm Nnoj BNMsaHWEM OTAENbHbIX CO-
€AVNHEHNIA UNN TPYNMbl BELLECTB, NPUCYTCTBYHOLWMX B O4YML@eMbIx rasax. buoxumwuueckme
METOAbI ra3004MCTKM LienecoobpasHo NPUMEHsTb AN OYMCTKA OTXOASILLUMX ra3oB MOCTOSH-
HOro cocTaea: NPy 4YacToM WM3MEHEHUM COCTaBa rasa MUKpPOOPraHuMaMbl He ycreBaloT ajart-
TMPOBaTbLCH K HOBbIM BELLECTBaM U BblpabaTbiBaloT HE4OCTAaTOYHOE KONMMUECTBO PEPMEHTOB
ANS UX PasnoXeHUs,, YTO NPMBOAMT k cnabown paspywaroLen cnocobHocTn BGruonormuyeckon
CMCTEMBI MO OTHOLUEHWNIO K BPEAHbIM KOMMOHEHTaM ra3oB. Bbicokasi CTeneHb rasoouncrku
LOCTUraeTcs B TOM Crydae, Korga CKOpOCTb BUOXMMUYECKOrO OKUCIIEHWNS YITOBIIEHHbIX Be-
wecTts GonbLue CKOPOCTU WX MOCTYNNEHUst U3 ra3oBon dasbl.

Broxmmmnyeckyo OUMCTKY OTXOASALLMX ra30B BbINOMHAKT B Buodunetpax n 6uockpy6-
Bepax.

2.4.3.1 buodpunbTpsbl

Bo Bpemsi 6uonornyeckont punbTpauumM MOTOK OTXOASALMX FA30B NPOXOAUT Yepes
crnovi punbTpa-Hacagky, rae OH OKUCMAETCH MUKPOOPTraHM3Mamun NPUpPOAHOTO NPOUCXOXAE-
HUS W pasfnaraeTcs Ha YrIeKucnblid ras, BOAYy, HeopraHudeckue conm u Buomaccy.
B kauecTBe HacagkvM MOXHO WUCMONb30BaTh BI@XHbIA OpraHMyeckuin cybcTpat (Hanpumep,
TOpd, KOMMOCT, APEBECHYIO LLENy) UMM UHEPTHBI Marepuan (Hanpumep, rvHy, akTuemupo-
BaHHbIN yrofb, NonuypeTaH). B cnyyae ncnonb3oBaHMs NCKYCCTBEHHbIX MaTepuanos Ha HUX
npeaBapuUTENbHO BbIPALLMBAOT OMOMOMMYECKU aKTUBHYIO MIEHKY OpOLIEHWEM BOAOW wunu
CycneHsumeln akTueHoro una. lNMpu 3TomM cnocobHOCTbL akTUBHOMO Mna K pacLLenneHnio ynos-
NEeHHbIX BELLECTB YCTaHABIMBAIOT MO COOTHOLLEHWIO NONHOM Broxmmmyeckon notTpebHocTn B
kvucropoge (BIMKn) Ao Hayana NpoLeccoB HUTPUMDMKALIMM U XMMUYECKOW NOTPEBHOCTM B KnC-
nopoge (XMK), kotopaa xapaktepuayeT OKUCIEHNe BellecTBa A0 Anokcuaa yrnepoaa n Bo-
Abl. Mpu cooTHoweHun BINKa: XMK > 0,5 Belyectea nogaatoTcst GBUOXMMUYECKOMY OKUCTIEHUIO.

AddpekTueHas pabota GuodpunbTpoB obecneynBaeTca 3a CHET PaBHOMEPHOro pac-
npeaeneHns o4YMLLaemMoro Bo3gyxa No Bcer (UNbTPYIOLLEN NOBEPXHOCTH, PaBHOMEPHON
BnaxxHocT (20 % — 50 %) 1 NNOTHOCTU PUNBLTPYIOLLIEro CNos, NoAAePKaHUA ONTUMarbHbIX
Temnepatyp (25 °C — 35 °C) un aHa4eHuna pH 6,5-8,5.

Buonornyeckana duneTpauma NPenMyLIECTBEHHO MPUMEHAETCA ANA HUSKUX KOHLIEH-
TPaUM 3arpasHAOLLMX BELLECTB, NErko pacTeopuMbIx B Boge. Kak npasuno, uonornyeckyto
drnbTpaumIio He NCNONb3YIOT ANSA OTXOASALWUX ra3os, coaepkawmx Gonblioe KonumyecTso
pasnuuHbIX U (MNK) MeHsaLWMXCS (MO CocTaBy) 3arpssHsoWmMX Belwects. Kpome Toro, cne-
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LYeT yunUTbIBaTh, YTO NPU UCNONb30BaHMM BUodUnbTPaUMn He yaanseTca MeTaH, 4yTo cBasa-
HO C Ype3MepHO BbICOKMM HEOBXOANMBIM BpeMeHeM NpebbiBaHns B PunbTpe oBbluHbIX pas-
MepoB.

BonbLUWMHCTBO BUOUNBETPOB NPEACTaBNAT COB0N OTKPbIThbIE (PUMLTPLI, KOTOPbIE XO-
TS W ABMSOTCA MEHee [OPOroCTOAMMU MO CPABHEHWUIO C 3aMKHYTBIMK, HO MeHee 3dpdek-
TUBHbI. KpoMe Toro, oTKpbITbie (PUNBLTPBLI HE BCErga Nos3sonsoT obecneunTts JOCTaToqHoe
yaaneHve BbIOPOCOB W 3a4acTylo He 06nafaroT TEXHONOMMYECKUMM XapakTepucTukaMmn Ana
JOCTUXKEHNA A0CTATOMHOro cokpalyeHus Bbibpocos JIOC. B casm ¢ atum 6onee npeanoyTu-
TeNbHLIM ABNSAETCA NPUMEHEHUE 3aMKHYThIX BUOMUNBLTPOB C KOHTPONMUPYEMBIMK NoAaYen n
OTTOKOM OTXOASWMX ra3oB. 3aMKHYTbIE BbICOKOTEXHOMOMNYHbIE BMOUNBETPEI MOXHO YyCO-
BEPLUEHCTBOBATL C LIENbIO COKPaLLEHUs1 COAEPXaHWS LUMPOKOrO CneKTpa KCEHOBNOTUYECKUX
COELVMHEHVN.

KanenbHbit pUnbTp C NOABMKHBIM OpOLLAEMbIM CNOEM NpeacTaBnsieT cobon BapnaHT
TEXHONOMMYECKOro NoAxoAa, OCHOBaHHLIN Ha Buonoruyeckon obpaboTke B peakTope ¢ opo-
LLIAeMbIM CFloeM, HanomnHeHHbIM 50—150 M3 cUHTETUYeCKMX LapukoB ocoBoi hopMbl, B KO-
TOPbIX W Ha KOTOPbIX PAcTyT KOMOHMN MWKPOOPraHW3MOB, pasnararolmx nocrynatoue 3a-
rpAsHAIOWME BELLEeCTBa.

2.4.3.2 Buockpy66epbl

Buockpy6Gepbl nmpepctasnatoT coboit  abcopbumoHHble annapatbl  (abcopbepel,
CKpyGbephkl), B KOTOPbIX OPOLLIAIOLLEN XUAKOCTbIO (abcopbeHTOM) CnykuT BoasHasi CycrneH-
3151 aKTMBHOrO una (Hanpumep, co cTaHuun Guonornyeckon oBpaboTku CTOYHbIX BoA). Takum
obpasom, Buockpybbep covetaeT B cebe MOKpPYK O4MCTKY rasa (agcopbumto) n buonorunde-
ckoe pasnoxeHue. Copepallmecs B OYLLAEMbIX rasax BpeAHble BELLECTBa ynaBnnsaroTcs
abcopBbeHTOM M pacLLennsalTCa MUKPOOpraHuaMamm aktmeHoro una. Mockonesky Guoxmmm-
YecKMe peakLun MPOTEKaT C OTHOCUTENBHO HEBBICOKOW CKOPOCTBK, TO ANS AOCTWKEHWUS
BbICOKOWN 3appeKTUBHOCTM paboThl YCTaHOBKM TpebyeTCss MPOMEXYTOUYHas eMKOCTb, KoTopas
MOXeT ObITb NGO BbINOMHEHA B BUAE OTAENBHOrO peakTtopa, nNvbo BCTpoeHa B OCHOBaHWE
abcopbepa.

KoHcTpykumst BropeakTopa OCHOBaHa Ha UCMOb30BAHUM aKTUBMPOBAHHOMO 1na unm
CUCTEMBI «UM-Ha-HocuTeney. BogHo-unoByo CMech BO3BpalaloT B peakTop. ABcopbupo-
BaHHbIE 3arps3HAOLLME BELLECTBa pa3nararTcs B BEHTUNUPYEMbIX UNOBLIX pe3epByapax.

BawweHHbIn Brockpy©bep NpoekTnpytoT Takum obpasom, 4yTobbl obecnedmBanack npo-
LOMKNTENBHOCTE KOHTAKTa OKOMO 1 C B 3aBUCMMOCTU OT 3arpAa3HSAIOLLMX BELLECTB.

B 3aBncMMOCTM OT cocTaBa OTXOASLLEro rasa Mpou3BOAMTENBHOCTL Gunockpybbepa
LOCTUraeT XKenaemoro ypoBHS TOMbKO MOCHEe HECKONbKUX Heaenb ajanTtauun. BHeceHue
KynbTyp, NOATOTOBINEHHbIX B (hepMeHTepax, NPMMEHSIETCS K 3arpsi3HAOLLMM BeLLECTBaM, CO-
AepxawmmM cepy (MepkanTaHbl, CepoBOAOPOL, AUMETUNCYNbdUL U T. A.) UK XNop (Xnopu-
pPOBaHHbIE MeTaHb! U 3TaHbl).

WcnapeHne, conpoBoXaatoLleecss MuHepanM3aumei n o3avpoBaHHbIM Ao6aBneHnem
nuTaTensHbIX BELWECTB (A06aBnseMbiX K OpOLLAKLLENA XUAKOCTU Ans obecrnedeHns MUKPO-
OpPraHM3MOoB HEAOCTalOWMMU dNEMEeHTaMK, TakuMKU Kak hocop, asoT Unn Kanvun) u (unum)
HEeNTpanuayrLLmnx areHToB, oBblYHO NMPUBOAUT K YBEMUYEHUIO COAepKaHus conu B abcop-
BeHTe.
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B pesepByapax ans XxpaHeHWst LMPKYNALUMOHHbLIX BOA MHOTAA MOXET BO3HVKaTb 3anax,
41O TPebyeT c6opa oTpaboTaHHOro BO3ayXa 1 OTBEAEHUS €r0 K CTAHLMM OHUCTKM.

Buonornyeckas obpaboTka B peakTope C OpollaembIM CMoem aHanornyHa ouonoru-
YECKOWM MPOMbIBKE, HO MUKPOOPraHU3Mbl (PUKCUPYIOTCS Ha OMOPHBIX 3reMeHTax. JTOT TEXHO-
NOrMYEeCKMA MOAXOL NO3BOMSAET yAansaTb nerkobuopasnaraembli® KOMMOHEHTbI (aMMMaKk,
aMuHbI, YrneBoLopoabl, CEPOBOLOPOL U AP.).

Bronornyeckas npombeiBKa NPUMEHSETCA MPY HU3KMX KOHLEHTPaUMAX 3arpssHAOLLMX
BELLECTB, Nerko pacTBOPUMbIX B BOAE.

Bronornyeckas npombiBKa LUMPOKO UCMOIb3YETCA B XUMUYECKON N HEDTEXMMUYECKON
MPOMBILLIIEHHOCTW, @ TakkKe Ha KaHaNMM3aLMOHHBIX OYMCTHBIX COOPY>KEHWSAX.

Pazpen 3. 9konornyeckue acnekTbl pacCMaTpuBaeMon
MeXoTpacsieBon npodnemsbl

Mpon3BOACTBO XMMMYECKOW MPOMBILLNEHHOCTU COMPOBOXAAETCH CyLUECTBEHHbLIMU
BbIGpocamu 3arpsA3HAIOLLMX BELUECTB B aTMOCHepy, O4HaKO MO CPaBHEHWHO C APYIUMM OT-
pacrsMy MPOMbILLIEHHOCTU MPELNPUATAA XMMMYECKON MPOMBILLNEHHOCTU SBRAIOTCA NCTOY-
HUKaMW 3arpsisHeHUI MEHbLLIEN Macchl. ACCOPTUMEHT XMMMYECKON NPOAYKLUMN HAcUUTbIBaeT
AECHTKN ThICSY HAUMEHOBAHWA, N NMPOU3BOACTBO KOHKPETHOrO BrAa NPOAYKLMM UMEET CBOM
XapaKTepHbI COCTaB OTXOASLUMX rasoB U CTOUHbIX BOA, COAEPXALLMX 3arpssHaAoWLme Belle-
cTBa.

XapaktepHile BbIGpoCkl B atMocdepy npueeaeHs! B Tabnuue 3.1, Haubonee macco-
BbIMW 3arpasHUTENSMM SBAIOTCA: OKCUABLI a30Ta, OKUCh YIMepoaa, pasnuyHbie YrnesoLopo-
Abl Y Mbifb.

Tabnuya 3.1 — XapaktepHble BbIGpOChl B atMocdepy

Mpov3B0ACTEO OCHOBHbIE BpepHble BbIGPOCHI
B aTtmocdepy

A30THOW KUCOTbI NHs, NOx

CepHol kncnoThl S0z2, SOs, TymMaH CepHOW KUCNOThI

ConsHow KMcnoTsl HCI, Clz

docdopHOM KNCTOTbI dTOpPUCTBIE HEOPraHWYeCKne coeauHeHUst

AMMUaYHON cenuTpel NHs, NH4NOs3

CnoXHbIX MUHEpanbHbIX yaobpeHui NHs, NOx, rasoobpasaHble dTopuasl

XropHo nsBecTu Cl

Ammmnaka NOx, CO

Kapbamuga NH3

TexHn4eckoro yrnepoaa NOx, H2S, CO

OTuneHa v nponuneHa NOx, CO, npeaenkeHble U HenpeaernbHbIe yr-
NeBofopobI

KatanunsaTtopos NOx, Nbinb KaTanusaTopos

Xupos, Macen, CnUPTOB, CUHTETUYECKUX | Popmanbaerna, amuHbl, amuapl, aueTUneH,

XMPHBIX KUCNOT theHon n ap

dTanesoro aHrMapuaa dTanesbin aHrMAPWE, ManeuHoBbIA aHrng-
pva
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OcCHOBHble BpegHble BbiOpOCHI
MpoussoacTeo
B aTtmocdepy

MonueuHunxnopuga Bununxnopwua, neine NMBX
Kayuykos NOx, CO, MOHOMEpEI, NpefernbHbIe Yrneso-

LLopoab! (4N NpOLEeCccoB pacTBOPHOW Nonu-

Mepusaumm)
Monnatunena NOx, CO, sTuneH, Nbinb NoNMMepHas
PdTOpPnonMmepoB NOx, CO, opraHnyeckmne coegnHeHNA

Ha npeanpusitusix XMMmM4YeCcko MPOMBbILLNEHHOCTM CTOYHbIE BOAbI COBMparoTCcs, O4n-
LLAKTCH OT 3arpsAsHAOLLMX BELLECTB M HanpaenstoTCs Ha NOBTOPHOE UCMOSL30BaHME B NPO-
na3sogcTee. Boabl, kKOTOpbIe HE MOryT BbITh MCMOMBL30BaHbI, MOCNE OYNCTKMN cOpackiBaoTCs B
NMOBEPXHOCTHbIE BOAHblE OOLEKTbI, YAANSHTCS B WU30NUPOBaHHLIE MNACTbl FOPHbLIX MOPOA,
WUNU YyTURN3UPYHOTCA TepMuYeckumn metogamun. MpeaynpexaeHne nonagaHnst 3arpsasHsiio-
LMX BELLeCTB B BOLOEMbl 0DecrneuMBaeTCs HanmnumeM Ha NpemnpuaTUsX YCTaHOBOK Ans
OYMCTKM CTOYHBIX BOoA. Kpome Toro, Ha psge npeanpusTuii ounweHHas Boga BO3BpallaeTcs
B NMPOW3BOACTBO NyTEM opraHunsaumm o6opoTHbIX LIMKIIOB.

OcHOBHbIe 3arpsi3HAIOLLME BELLECTBa, COASPXKAaLUMECH B CTOYHbIX BOAAX, OTAENbHbIX
NpPoV3BOoACTB, NpuBeaeHb! B Tabnmue 3.2,

Ta6nuya 3.2 — OCHOBHble 3arpsisHSIOLLVE BELLECTBA, COAEPKALUMECS B CTOUHBIX BOAAX

MpownssoacTBo 3arpsizHsoLme BeLjectsa (KOMMNOHEHTbI)

A30THOW KMCMOTbI, aMMWUa4YHON CENUTPBI A30T HUTpaTHbIN, a30T aMMOHWHbIN

CepHOW KMCMOThI CynbhaTbl

ConsaHoM KMCRoThI ConsiHas kncnota

DochOopHON KNCHOThI docoartbl, coeauHeHus dpropa

AmMmmnaka A30T aMMOHWNHBIN

Kapbamnga A30T aMMOHWUIHBIW, kapbamung

OTuneHa v nponuneHa HedrenpoaykTbl, MeTaHon, eHon, cynbda-
Tbl, X10pUAbI

AueToHa deHon, cynbdatsbl

TepedTanesomn KMCNOThbI Bbpomna-aHWoH, MEeTUNOoBLIN CNUPT, METUM-
aueTar, yKCycHas kucnoTa

BuHunauetara BuHunaueTar, auetansaerng

Kayuykos HedTenpoaykrbl, B3BELUEHHbIE BELECTBA,
AlMAB (8N 3SMyNbCUOHHBIX Kay4yKoB)

Monmatunena HedTenpoaykTbl, B3BEWEHHbIE BELECTBa

Monvkap6oHaTos Hedrenpoayktbl, coefuHeHUs MeTanmnos,
B3BELLEHHblE BelllecTBa

Coapl Xnopuabl, a30T aMMOHUAHBIN

KopmoBbix dpoctaTos CoepauHeHus dTopa, docdartsl

HuTpobeHsona CepHas 1 a3oTHas KUCNoTbl, HUTPOOeH3onN
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Bonee nogpobHas nHbopmaums o cbpocax 1 BbIBPOCax 3arpsAsHAIOLMX BELLECTB B
aTMocdepy OT KOHKPETHBIX MPOU3BOACTB XMMUYECKUX MPEANPUATAA NpuBeAeHa B COOTBET-
CTBYIOLLMX OTPaceBblX CNpaBoOYHMKaX.

Pasgen 4. OnpepeneHue Hauny4wWux AOCTYNHbIX TEXHONOMMUIA

TepMyH «HaumydliMe AOCTYMHble TEXHonorun» onpepeneH B degepansHOM 3aKoHe
«0O6 oxpaHe okpyxatoLien cpefbi» Ne 7-03.

Mop «TexHonornemn» NOHNMAETCS Kak MCMOMb3yemMas TEXHOMNOrMs, Tak U cnocob, ¢ no-
MOLLbH0 KOTOPOro 06BEKT CNPOEKTMPOBAH, MOCTPOEH, 3KCNNyaTUPYETCA N BLIBOAUTCH U3 3KC-
nayaraumu; 3TO He TONbKO TEXHOMNOrUs NMPOU3BOACTBA, HO U Pa3nNNyHble TeXHUYEeCcKue u He-
TEXHUYECKNE METOAbI (SKOMOrMYECKUA MEHEMXKMEHT, yrnpaBneH4Yeckue pelleHus) nosbille-
HWS 3KONOrMYeCKOW Pe3ynbTaTUBHOCTY.

Moa «AOCTYMHOM» MOHMMAETCA SKOHOMMYECKM LenecoobpasHas M HeyHukanbHas
TEeXHOSOruA, KoTopas AOCTUrNa YPOBHS, No3BonsioLlero obecneynts ee BHeApeHWe B Npo-
MBILUMEHHOCTU C YY4ETOM 3KOHOMMWYECKON M TeXHUYecKon OBOCHOBAHHOCTW, MPUHUMAs BO
BHMMaHVe 3aTparbl M NPerMMyLLECTBA; NMPU 3TOM TEXHONOMA A0MKHa ObiTb peanusoBaHa Xo-
TS Obl Ha ABYX NPEANPUATUSAX OTPACIW.

Mog «Haunyylwen» NOHMMAaETCs TEXHOMOMMA, B MakcumarbHOM mepe obecneunBato-
LLiasi OXpaHy OKpy»KatoLLen cpeabl U coepexeHme pecypcoB (CbiPbs, BOAbI, SHEPTAN).

Mopaaok onpeaeneHns TEXHONOMMW B KaYeCTBE Haunyyllen AOCTYNMHOW TEXHONMorm
onpegeneH [loctaHosneHuem [lpaButensctea Poccuiickon depepauum oT 23 aekabps
2014 1. Ne 1458 «O nopsiake onpeaeneHna TEXHONOMMN B Ka4eCcTBe Haunyudllen JOCTYNHON
TEexXHoMorMM, a Takke paspaboTku, akTyanusaumm u onybnmkoBaHus MHOPMaLMOHHO-
TEXHUYECKUX CMPaBOYHMKOB MO HAMNYYLWMM AOCTYMHBIM TEXHOMOMUAM», HA OCHOBaHWUKN KOTO-
poro MUHUCTEPCTBO MPOMBILLMEHHOCTU W ToproBnu Poccuiickoin depepauum paspabotano
MeToanyeckve pekoMeHaumMu Mo OnpeferieHno TEXHOMOMMM B KadecTBe Hawvnydllen fo-
CTYMHOW TEXHOMNOTUN.

CornacHo aTuM LOKyMEHTaMm, NP OTHECEHUN TEXHOMOMMYECKUX NMpoLeccos, 060pyao-
BaHWs1, TEXHUYECKNX cnocobos u meTogoe k HOT Heo6xoauMOo yunThIBaTb CneayoLwmye Kpuy-
Tepum:

a) HaMEHbLUWIA YPOBEHb HEraTUBHOMO BO3ASUCTBUS HA OKPYXatoLLyO Cpeay B pacye-
T€ Ha eAMHNLY BPEMEHM U 00bEM NPON3BOAUMON NMPOAYKLMM (TOBapA), BbINOIHAEMON pa-
00Tbl, OKa3bIBAEMOW YCNyrn nmMbo COOTBETCTBME APYIMM MokasaTensM BO3AEUCTBUS Ha
OKpYXatoLLyo cpedy, NpeayCMOTPeHHbIM MexayHapoaHbIMU aorosopamn Poccuiickon de-
Aepaunu; NpUOPUTETHBIM, OKasblBaloLLMM HauMeHbllee OTPUUATENbHOE BO3AEWCTBME Ha
OKPYXaIoLLY0 Cpeny, PEKOMEH[O0BaHO CYMTaTb BO3AEWCTBME OT OTXOAOB, 3aTem cOpochl U
3arpsisHeHWe MoYBbI, 3aTEM BO3AeNCTBME OT BbIGpocoB B aTMocdepy;

6) skoHOMMYecKan 3PPEKTUBHOCTE BHEAPEHUA U AKCTNyaTaumK; aHanmM3 SKOHOMUYE-
CKOWN 3hPEKTUBHOCTM 3aKMHOYaETCH B OLIEHKE 3aTPaT Ha BHEAPEHMWE U IKCMNyaTaumio TEXHO-
JIOTUM U BbIroAbl OT €€ BHEeAPEeHUs NyTeM NPUMEHEHUs MEeTOAa aHanv3a 3aTpaTt U BbIrog; B
MpoLiecce OLIEHKM PEKOMEHAYeTCs pasfensTb oObekTbl (MPEeanpusTUsl) Ha HOBble U Aen-
CTBYIOLLME;

B) NPUMEHEHNe pecypco- n sHeprocbeperaroLmnx MeTOA0B,;

r) Nepuos BHELPEHNS,
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[) NPOMbILLMEHHOE BHEAPEHUE TEXHONOMMYeckMx npoueccoB, 0b6opyfoBaHUA, TEXHU-
Yyeckux criocobos, meTonoB Ha aByx U Bonee obbekTax B Poccuiickon denepauun, okasbl-
BalOLLMX HETATUBHOE BO3JENCTBME Ha OKPYKAIOLLIYHO cpesy.

Kpome Toro, B kauyectBe UCTOUHMKOB MHOPMaLMK O MPUMEHSIEMBIX Ha NMPaKTUKe Tex-
Homorusix, oTHocsAwmxca k HAT, 6bin ncnons3oBaH cnpasoyHvk EC no HAT Best Available
Techniques (BAT) Reference Document for Common Waste Water and Waste Gas
Treatment/Management Systems in the Chemical Sector.

Pasnen 5. Haunyuwme AOCTyNHbIE TEXHONOIUMU

B paHHOM paspene npuBegeHbl CBEASHUA O Haumyudlumx AOCTYMHbIX TEXHONMOrmsx
«Cucrembl 06paboTkun (obpalleHns) co CTOYHLIMM BOAAMU U OTXOAALLUMU rasamm B XUMU-
YECKOW NPOMBbILLIEHHOCTMY. HAT n3noxeHsl No NPUHLMNY «OT OOLLErO K YaCTHOMY».

B cooTtBeTCcTBUM c depepanbHbIM 3aKOHOM oT 21 mona 2014r.
Ne 219-93 «O BHeceHWn nameHeHun B deaepanbHbIi 3akoH "O6 oxpaHe okpyarollen cpe-
Abl" 1 oTAenbHbIe 3aKOHOAATENbHbIE akTbl Poccuiickon defepaummn» Hamnyylwas AocTynHas
TEXHONOMNA — TEXHOMNOMMA NMPOU3BOACTBA NMPOAYKLMM (TOBapoB), BbINOMHEHUS paboT, oka-
3aHMA ycnyr, onpejenaemMas Ha OCHOBE COBPEMEHHBIX AOCTWXKEHWN HayKn N TEXHWKUA Y
HaunyyLwero COMETaHUsA KpUTEpUEB JOCTWKEHWUS LIENen OXpaHbl OKpYKaloLen cpeabl npu
YCIOBUM HaNM4YMsA TEXHUYECKON BO3IMOXHOCTUN €€ NpuMeHeHns. [pu 3TOM K Haunydlumm ao-
CTYMHbIM TEXHOMOMMAM MOTYT ObITb OTHECEHbI KaKk TEXHONOrMYECKUe npoueccsl, 0b6opyaosa-
HVE, OpraHu3aumoHHbIe U TeXHUYeckne cnocobkl, Tak U Apyrme cnocobbl, cnocobeTByOLLME
3aLmMTe OKpYXatoLwen cpeaebl.

5.1 MeponpuaTtua opraHM3auMoHHOro U ynpaBneH4eCcKoro xapakrepa

HAOT 1. MpuMeHeHUe CUCTEMbI IKONMOrMYeckoro MmeHeaxxmeHta (COM)

[na Bcex nogoTpacnen XMMMYeckon npombiwneHHoct HAT asnsatoTcs MeToabl U UH-
ctpymeHTbl COM. MoapobHoe onucanmne COM npusegeHo B pasaene 2.1.

COM npeacraensier cobon yacTb CUCTEMbI MEHELKMEHTa OpraHusauum, Heobxoau-
Myt0 Ansi pa3paboTku U BHEAPEHUS 3KONOrMYECKOW NONUTUKA U YNPABNEHUS SKONOMMYECKUMU
acnektamu. CnctemMa MeHeaXMeHTa — 3TO COBOKYMHOCTb B3aWMOCBSA3AHHbLIX 3NEMEHTOB,
NCMOSb3yeMbIX AN YCTaHOBMEHNUS MONUTUKA U LUenen, a Takke ANS AOCTUXKEHUS 3TWX Le-
nen. COM BknoyaeT B ceba OpraHM3auuoHHy0 CTPYKTYPY, AEATENbHOCTbL NO NNaHWMpoBa-
HUIO, pacnpeaeneHne OTBETCTBEHHOCTU, NPaKTUKW, NPOLEAYPbI, NPOLECChl U pecypchl.

Ecnu oBpatutbes Kk rmaBHOMY, TO ocHOoBHble dyHkumn COM ceoasTca k dopmmpoBa-
HUIO CNefyoLLMX OCHOBHbIX aCMeKTOoB:

1) 3aMHTEPECOBAHHOCTL (BOBIIEYEHHOCTL) PYKOBOACTBA, BKMKOYasa BbICLLEE PYKOBOA-
CTBO;

2) aKkornoruyeckasi NonuTuka, Kotopas BknovaeT B cebsl NOCTOSIHHOE COBEPLUEHCTBO-
BaHWe NPOU3BOACTBA NPW NOMOLLY CPEACTB yrpaBneHus;

3) NnaHvMpoBaHWe 1 ycTaHOBREHNE HeobxoAMMbIX Mpoleayp, Lener n 3agay B code-
TaHUU ¢ (PUHAHCOBbIM NNTAHUPOBAHMEM U MHBECTULIMSAMY,

4) BHeapeHwe npouenyp, Tpebyrowmx ocoboro BHUMaHWS K:

a) CTPYKTYpE U OTBETCTBEHHOCTH,;
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6) Habopy, 06y4eHnto, MHPOPMUPOBAHHOCTU 1 KOMNETEHTHOCTU NepcoHana;

B) KOMMYHUKaLSM;

r) y4acTuio COTPYAHUKOB;

) AOKYMEHTOOH60pOTY;

€) a(ppeKTMBHOMY KOHTPOMIO NPOLIECCOB,

X) NporpaMmamM TEXHUYECKOro 0BCnyXMBaHus,

3) rOTOBHOCTY K YPE3BbIHaNHBLIM CUTYaLMAM 1 CBOEBPEMEHHOMY pearmpoBaHuIo;

1) cobnofeHNIo NPUPOAOOXPAHHOTO 3aKOHOAATENLCTBA;

5) npoBepka paboToCNOCOBHOCTU U MPUHATUE KOPPEKTMPYIOLLMX Mep C obpalleHnemM
0cob60ro BHUMaHUs Ha crnegyowme AeNCTBmA:

a) MOHUTOPUHI N MHCTPYMEHTANbHbIE U3MEPEHMS,

0) KOpPEKTUPYIOLLME U NPEBEHTUBHBIE AEUCTBUS;

B) noaaepxaHve sanucewn,

r) He3aBNCUMBLIA (KOrAa 3TO MPaKTUYECKN BO3MOXHO) BHYTPEHHUA U BHELUHW
ayauT, ansa Toro 4tobbl onpeaenuTs, cootTBeTcTBYeT N COM 3annaHnpoBaHHbIM Meponpusi-
TUSIM, BHEAPAETCA U NOAAEPKMNBAETCS NN HAANEXaWwmm o6pasom;

6) nepecmoTp COM Ha npegmeT ee NOCTOAHHOW NPUrogHOCTW, aaeKBaTHOCTU U ad-
hEKTUBHOCTN CO CTOPOHBI BLICLLIETO PYKOBOACTBA,

7) NOCTOSIHHOE CnefoBaHMe 3a pasBUTMEM BOnee YUCTbIX TEXHOMOMI,

8) paccMoTpeHne BO3MOXHOrO BO3AEWCTBUS Ha OKpYXalLlyl cpegy npu BbiBOAE
NMPOM3BOLCTBEHHOM YCTAHOBKU U3 3KCnyaTauuy, Ha sTanax NpoeKTMPOBaHWA HOBOrO Npef-
MPUSITUS U Ha NPOTSHKEHUM BCEro CpoKa ero akcnyarauuu,

9) NNaH ynpasneHust oTXxogamu.

B yacTHOCTM, AN CEeKTopa XMMUYECKONM MPOMBILNEHHOCTU Takke BaXHO YYUTbIBaTb
cneayroLme noteHumansHble ocobeHHocTn COM:

1) Ha ycTaHoBkax (00beKTax) ¢ HECKONMBKMMM onepaTtopamMun cosgaHue 06beanHeHuI,
B KOTOpbIX OMNPEnEensitoTCs ponuv, obs3aHHOCTU U KOOPAMHAUMS ONepaunoHHbIX Npoueayp
KaX[10ro orneparopa yCTaHOBKM B LIEMNAX pacLUMpEeHnUs COTPyAHUYECTBa MEXAY pasnuyHbIMU
oneparopamu;

2) BBEASHME NPOLEAYPbl MHBEHTapM3aLMM MOTOKOB CTOYHBIX BOA M OTXOASLLMX ra3oB.

MpPYMEHNMOCTb CUCTEM SKONMOrMYECKOrO MEHEeXXMEHTa He orpaHndeHa. Obnacte aen-
CTBUS (B TOM YMCne YpoOBeHb AeTanusauuv) U NpupoAa CUCTEMbI 3KONOTMYECKOro MEeHemX-
MeHTa (HanpumMep, CTaH4apTU3MPOBaHHas UM HECTaHAapPTU3NPOBaHHas) MOXET 3aBUCETL OT
BMAa NPOU3BOACTBA, Ero CIIOKHOCTA U CTEMNEHM BO3AENCTBUS HA OKPY>KAIOLLYIO cpedy.

HAT 2. NpoekTnpoBaHue

HAOT 2 3aknto4aeTcsi B MCMOMb30BaHWMN COBPEMEHHbIX TexHuYecknx pewerHnia (HAT) n
METOL0B MPOEKTUPOBAHNA AN LeNIeN CTPOUTENBCTBA HOBBLIX TEXHOMNOMMYECKUX YCTaHOBOK W
MOZLEPHU3ALMN/PEKOHCTPYKLUMM U TEXHWUYECKOrO MEPEBOOPYXKEHNA CYLLECTBYIOLLMX NPOU3-
BOACTB C ycrioBvem cobntofeHust fercTBytollero 3akoHoaatenscrea Poccuiickon Pepepa-
umn. Mpu paspaboTke NPOEKTOB CrieayeT PyKOBOACTBOBATHCH HaWMyYLUMMKU MpakTukamn B
0o6nacTi pecypco- 1 3HeproctepexeHuss npu cobnrogeHNn YCroBUIA SKOHOMUYECKON Liene-
€co00pa3sHOCTM U KOHKYPEHTOCNOCOGHOCTY.

MpumeHumocTs HAT 2 He orpaHuyeHa.
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5.2 NMpoun3BoACTBEHHbIN 3KONMOrMY€CKUNA KOHTPONb

HAT 3.KoHTponb OCHOBHLIX NapamMeTPoOB CTOYHLIX BOA/BbIOPOCOB B atmocdepy
€ UCNOMb30BaHUEM CpeACcTB aBTOMaTu3auumn

HAT 3akniovaeTcs B MUCMOMb30BaHWM CPEACTB U NPOrpaMM KOHTPOMS ANs KOHTpons
OCHOBHbIX MapameTpoB MOTOKOB (CTOYHLIX BOA, BbIGPOCOB B aTtMocdepy), onpeaeneHHbIX B
npoLiecce NHBEHTapM3aLmmn BoIGPOCOB B aTMOCHEPY U UX UCTOYHUKOB, a Takke WHBEHTapu-
3aummn c6poCoB CTOYHBIX BOA U X UCTOYHWKOB, B TOM YUCIE C UCMONb30BAHNEM CPEACTB aB-
ToMarTu3aumn.

K ocHoBHbIM napameTpam KOHTPOMS MOTyT OTHOCUTLCS: MaccoBbIi U 0GbEMHBIN pac-
xoAbl, Temnepartypa, pH, BNaxHoCTb, cofepxaHne 3arpsa3HAWNX BELLECTB U T.4.

Mpu BLIGOPE OCHOBHBLIX NAPAMETPOB KOHTPOMSA YYUTHIBAKOTCA OCOBEHHOCTN TEXHOMO-
M1 NPOW3BOACTBA, KNMMMAaTUYECKME OCOBEHHOCTN, COCTOSIHUE OKPYXalLen cpeabl, AOCTyn-
HOCTb M TOMHOCTb CPEACTB KOHTPOMSA.

JanHble, nonyyeHHble B pesynbtate M3K ¢ npumeHeHnem cpeacTs aBTomaTusaumy,
UCMONb3YIOTCA AN1A PETYNIMPOBAHUS TEXHOMOMMYECKUX NMPOLECCOB, BNMAIOWMX Ha BbIOpOCH! B
aTmocdepy, COpPOChl CTOYHBIX BOA C LieNbio COONIOAEHNS YCTAHOBMNEHHBIX HOPMAaTUBOB.

MpumMeHumocTs HOT 3 orpaHuyeHa TeXHWYeCcKoW BO3MOXHOCTHIO MPOBEAEHUS U3Me-
HEHVSA NapamMeTpoB MOTOKA C YCTAHOBMEHHOW ANA JaHHOre METOAA TOYHOCTLIO.

HAT 4. NMepnoanyeckui KOHTPOSb NapaMeTPOB CTOYHbIX BOA/BbIGPOCOB B
aTtmocdepy

HAOT 3akntouaeTcs B MCMOMNb30BaAHUM CPEACTB M NPOrpaMM KOHTPONA ANA nepuoude-
CKOro KOHTPOJSIS NMapaMeTpoB MOTOKOB (CTOYHbIX BOA, BbIOGPOCOB B atmocdepy), onpeaenex-
HbIX B MPOLECCe UHBEHTapU3aLMn BbIOPOCOB B aTMOCHEPY U UX UCTOYHMKOB, a Takke UHBEH-
Tapusaumm cBpOCOB CTOYHBLIX BOA U UX UCTOUYHUKOB MHBEHTapusaumm (CM. 2.2), xapakrepuay-
FOLLMX CTEeneHb OYNCTKN AaHHbIX MOTOKOB.

K ocHOBHbBIM napameTpaM KOHTPOMS MOryT OTHOCUTBLCA ANA CTOYHbIX BOA, XapakTepu-
syromx creneHb ounctku: XIMK, BIX, cogepxxaHve B3BeleHHbIX BellecTs, obliee coagepxa-
HMe a3oTa, oblyee cogepkaHre docdopa, MUHepanMsauus (Cyxom ocTaTok).

[ns BbIObpocoB B aTtmocdepy: coaepKaHNo HEOPraHNYECKOM MbiNK, KOHUEHTpauus ra-
3000pasHbIx npumece, cogepxanmio JIOC.

Mpwu BbIGOPE OCHOBHLIX NaPaMETPOB KOHTPONSA YYUTLIBAOTCH OCOGEHHOCTU TEXHOMO-
MV NPOU3BOACTBA, KNMMaTtuyeckme 0cobeHHOCTU, COCTOSIHME OKpYXXatoLLel cpeabl, AOCTyn-
HOCTb M TOYHOCTb CPEACTB U3MEPEHUA.

HaHHble, nonyyeHHble B pesynbTaTe MNIK, ucnonbsyrotes Ans perynmpoBaHns TEXHO-
JIOTMYECKMX MPOLIECCOB, BIMSIOLLMX Ha BbIBpockl B aTMocdepy, cOpochl CTOUHbLIX BOJ, C Lie-
Nblo cOBnMoAEHNS YCTaHOBMNEHHBIX HOPMAaTHBOB.

MpumermnmocTbs HAT 4 orpaHndeHa BO3MOXKHOCTAMW NO NPUBNEYESHNIO aKKPEAUTOBaH-
HbIX LIEHTPOB Al KOHTPOMNS napameTpoB NOTOKa U MPUMEHUMOCTBIO TEX UMW UHBLIX METOAOB
KoHTponsi, obecneunBaomx Tpebyemyro TOYHOCTb, a Takke BO3MOXHOCTbIO OoTbopa u
TPaHCMOPTUPOBKU penpe3eHTaTUBHbIX Npob notoka.
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5.3 MpoueccHO-UHTEerpupoBaHHbIe peLeHus

HAOT 5. CoBeplieHCTBOBaHUE TEXHONIOIUM, PECYPCO- U 3HeprocGepexeHne

HAT 3akniodaeTca BO BHEAPEHUN W MOCTOSAHHOM MOALEPXKaHWN NMPUHLUMNOB SHEPro- U
pecypcocbepexenms (M. 1.4.1 1 2.3.1) npu paspaboTke HOBbIX TEXHOMOMMIN, PEKOHCTPYKLMN
CYLLIECTBYIOLLMX UMW CTPOUTENBCTBE HOBBLIX NMPOU3BOACTB, ONEPALIMOHHOM YNPaBNeHUN Npo-
M3BOACTBOM NPOAYKLMMW, MCMOMb3OBAHNM BCNOMOraTenbHbIX TEXHONOMMYECKUX NPOLECccoB, C
Lienblo MOCTOSIHHOTO CHWXEeHWs noTpebneHns pecypcos (McxopHas wunu obopoTHas BOAa,
TENo3Heprys, TONNMBO, 3NEKTPOSHEPrs) Kak B YAENbHOM, Tak U B BarNOBOM OTHOLLIEHWW.

OanHas HOT moxeT npuMeHaTbes 6e3 orpaHuyeHust.

HAOT 6. CokpalweHue BbIGpocoB B aTmoctepy

HAOT aBnaeTca npUMeHeHWe OJHOTO UMM HECKOMBbKUX N3 HKENepeuncneHHbIX NoAX040B:

- nogfepXaHve ONTUMAanbHOro TEXHOIOrMYECKOro PexmMmMa, NO3BONSAOWEro CHU3UTL
KONMWYECTBO BbIAENSAIOWMXCA B rasoByto aldy BELLECTB (CHWKEHWE TemnepaTtypbl cpen Ha
cTaausix NPou3BOACTBA, NOMyYeHNe NPOAYKTOB U MOMyNpOAYyKTOB ¢ MUHUMAIBHOW MbIUMO-
CTbIO W METYYECTBIO U T. N.) U UMETH OMTUMArnbHbIA BbIXO4 NPOAYKTOB Ha Kax[oW cTagum
Npon3BOACTRa;

- MCMONb30BaHWe Cbipbs Honee BbICOKOro KayecTea (Mpy HanMyYnMm TEXHUYECKOW BO3-
MOXXHOCTU 1 SKOHOMMYECKON LienecoobpasHocTn);

- MCMOMb30BaHMe repMeTyHoro obopynoeaHva U 06opyaoBaHus, paboTatowero noa
paspexxeHnemM.

Orpanndernem npumeHeHus gaHHon HAT MoxeT ObiTb TEXHONOrMYECKasa U SKOHO-
MU4deckas LienecoobpasHoCcTb ee peanusaumnn.

HAT 7. NMpumeHeHUe TEXHONOrMU ABOMHOIO KOHTAaKTUPOBAaHMUA U ABOVHOMN
abcopbuun npu NPpou3BOACTBE CEPHOMU KUCNOTLI U3 INIeMEHTapHON cepbl

JaHHbii cnocob nofpobHO ONUCaH B KaYecTBe Haunydlwen AOCTYMHON TEXHONOMN B
NTC 2—2015 n gBnseTca onTMManbHbIM C TOUKU 3PEHMST SMUCCUI 3arpAasHAIOLLMX BELLECTB
B aTMOCKEPHbIA BO3AYX.

B ocHoBe meTofa ABOWHOIO KOHTaKTMPOBaHUSA W ABOMHOM abcopbumm nexut ycosep-
LUEHCTBOBAHNE TEXHOMOMWN CEPHOW KUCNOThLI, HAaNPaBneHHOE Ha MOBLILLEHWE CTeneHn npe-
BpalleHns fuokcuaa cepbl B Tpuokeua cepbl. Konuvecteo SO2, BbiGpackiBaemMoro B atmo-
ChEPHBIN BO3AYX C OTXOASAWMMM rasamu, 3aBUCUT OT CTEMNeHU KOHTakTUpoBaHus. MNonyyeHue
CEepPHON KUCMOTbl METOAOM [BOMHOrO KOHTakTMpoBaHusi obecneuvBaeT KOHBEPCUIO A0
99,8 %, npu atom BbIGpockl SO2 B atMocdepy cokpaluatoTes B 2—3 pasa Nno CpaBHEHUIO C
METOAOM OAWHapHOro KoHTaktupoBaHus ao 0,02 % — 0,04 %, 41O Haxoautca Ha
yposHe MNAK. JononHuTensHOM oumcTkn rasa ot SO2 He TpebyeTcs.
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HAT 8. Ouncrtka cTOKOB (KOHAEHcaTa COKOBOro napa) oT amMmmuaka
B NPOU3BOACTBE YyA0OGpEeHUi Ha OCHOBE a30THOKUCIIOTHOM nepepadoTKu
¢pocdarHoro coipbs

Mpu npoussoacTee yaobpeHUn Ha OCHOBE a30THOKUCIOTHON nepepabotku cdocdar-
HOrO CbIpbSl HA CTaauAX yNapkM aMMOHM3NPOBAaHHbIX a30THO-POCHOPHOKUCTIBIX PACTBOPOB
oBpasytoTca KoHAEeHCaTbl COKOBOIo napa.

HAT sBnseTca oauH U3 NepeyYncrneHHbIX cnocoboB:

- Aecopbuma KoOHAEHcaTa B TaperibyaTon KOMOHHE OThnapky koHaeHcaTa. OumLLEHHbIN
KOHAEHCAaT MCNOSMb3YeTCA B TEXHOMNOIMYECKOM MpoUecce, ckpybbepHble pacTBOpbl BO3Bpa-
LaloTcs Ha nepepaboTky B NPOU3BOACTBO.

- obecconmBaHne METOAO0M HEMNpPEepbIBHOTO MOHHOTO OOMeHa B MMMNYMbCHBIX NPOTUBO-
TOYHbIX KOFIOHHaxX HanOPHOro TUMNa C NOABWKHBIM CroeM copbeHTa, oTpaboTaHHbIe pereHe-
pauUVOHHbIE PaCcTBOPbI UCNOMNb3YIOTCS B MPOU3BOACTBE,;

- OYMCTKa METOAOM 3MEKTPOAUANU3a C UCMONb30BaAHNEM KOHLIEHTPATOR Y OYULLIEHHON
BOAbI B MPOV3BOACTBE;

- BO3BpaTt ckpyb6epHbIX pacTBOpPOB Ha nepepaboTky B NPON3BOACTEO.

HAOT 9. OuncTtka cTOKOB (KOHAEHCAaTa COKOBOIo napa) B Npou3BOACTBE
Kapbamuaa

B npousBoacTee kapbamupga koOHAEHCAT COKOBOro napa obpasyercsi Ha cTtaguuv yna-
pvBaHMs pacTeBopa kapbamuia.

HAOT sBnsetca gByxcTyneHyatas gecopbuns u ruaponus ¢ ysnomM koHgeHcaumm. an-
HbIA cnoco6 nogpobHo onuncaH B UTC 2—2015 1 SBNAETCA NEpBON CTYNEHBIO OYUCTKN KOH-
[leHcaTa COKOBOro napa Ans MoNyYeHUs BOBMOXHOCTU €ro UCMOMb30BaHUS B TEXHOMNOMM
Unu gancHenwen gooumcTkn. OTnmMyme oT cxembl ABYXCTYMeH4aTon gecopbummn ¢ ruaponu-
30M 3aKs4yaeTcsi B yCTaHOBKE OTAENBHOro koHAgeHcaTopa Ans rasos gecopbuuu. [aHHoe
peLleHre No3BONAET ASPXKaTb AABMNEHNE B KOHLEHCATOpe, OTIMYHOE OT AABMEHMS y3na pe-
uMkna, 4To obneryaeT aKCnnyaTaumio AaHHbIX Y3rOB U MO3BOMSAET B K&OKAOM Yyane fepxartb
TO AaBneHve, KOTopoe ABMAETCS onTUMarbHbIM. [PUMEHEHNE Takoh CXeMbl NO3BONSET BO3-
BpaLlaTth MoseaHble KOMMOHEHTLI B TEXHOMOMMYECKMIA NMPOLLECC U Nony4YaTb CTOYHbIE BOAbI C
MUHUManbHLIM COLEPXaHWEM aMmMuaka v kapbamvaa B OYMLLEHHOW CTOYHOW BOAE Ha
ypoBHe He 6onee 2 ppm (Mr/n).

HAOT 10. OuncTka CTOYHbIX BOA NPOM3BOACTBA IKCTPaKLUMOHHON dhocchopHOMn
KUCNOTbI, ynapeHHon doccopHomn n cynepdoctpopHom kucnot

Mpy NPOM3BOACTBE IKCTPAKLMOHHOM (hOCHOPHOM KMCMOTBI, yNapeHHoW hochopHOA r
cynepdocOpHOM KMCIOT 06pasyoTCa KUCble CTOYHbIE BOAbI C CoAepKaHMemM KpemMHedTo-
PUCTOBOAOPOAHOM U 0pTOPOCHOPHON KUCTOT. [N OUYMCTKM CTOYHBIX BOA OT LaHHbIX Npume-
Cel 1cnonb3yeTcs NpoLecc HeMTpanuaaumMn U3BeCTKOBbIM MOMIOKOM C OCaXAEeHWEM Mano-
pacTBOPUMBIX COEAMHEHMN KanbLus. MNMocrne 06paboTkM CTOYHBIX BOJ, N3BECTKOBBIM MOSIOKOM
nony4aeTcsi CyCreHausi, KoTopasi OCBETNSETCH B pagnanbHbIX OTCTOMHUKaX (C MCMnonb3oBa-
HUEM MONUBNUKTPOIINTOB) UM B TMAPOTEXHUYECKNX COOPYXKeHMsAX. B 3aBmcmMmocTn oT BO3-
MOXHOCTEN MCMOMb30BaHNA UM HEOBXOANMOCTY yAaneHs CrylleHHas CycneHsnsi noaBep-
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raetcsi 06e3BoXMBaHNIO Ha unbTpax. OceeTneHHast BOAA NONHOCTLIO UCTIONb3YeTCA B TeX-
HOSOrMYeCcKoMm rpotiecce.

5.4 O6pa3oBaHue CTOUYHbLIX BOA

5.4.1 Bogononb3oBaHue U 06pa3oBaHMe CTOUYHbIX BOA,
HAOT 11. CokpalueHmne noCTyNIeHUN 3arpsAsHAIOWNX BEWECTB B CTOYHbIE BOAbLI

HAOT sakniovaeTcd B peanusauym ONMMUCAHHbIX Bbllle MEeTogoB (CM. pasgensl 1 un 2)
ANS NCKNIOYEHNS NMONaaaHMsa KOMMOHEHTOB TEXHOMOMMYECKUX CPEA B CTOYHbIE BOALI NPOU3-
BOACTB.

Odannasa HOT moxeT npumeHaTbes 6e3 orpaHnuyeHus.

HAT 12. CokpauweHue nNoTpedrneHns UCXoAHOM BOAbI

HAOT 3akntovaeTcsa B peanusaumu NpyUHUMNOB, ONUCaHHbIX B 2.3.1, B TOM 4ucne npu-
MeHeHWe BbleonucaHHsix HAT.

OrpaHuyeHnem npumeHenHua pgaHHoW HOT moxeT BbITb TEXHOMOrNYeckan nnm aKoHo-
MUYecKas LienecoobpasHoCTe ee peanusayum.

HAT 13. Ucnonb3oBaHKe BOJOOBOPOTHLIX CUCTEM

HAOT 3aknoyaeTes B peannsaunm nogxoAoB, onucaHHblx B 1.4 1 pasgene 2, ¢ Lenbio
MaKkCMMasibHOrO BOBMEYEHNS BOAHbIX MOTOKOB BO BTOPUYHOE NCNOSIb30BaHWE, BNOTb A0 Op-
raHMsaumm 6ecCToUHbIX CXEM BOLOUCTONB30BAHUS.

OrpaHuyeHnem npumeHeHus gaHHon HOT moxeT BbiTe TEXHOMOIrMYEckas nnm 3KOHO-
MUhYeckas LienecoobpasHOCTb ee peanusauum, Knumatuyeckue ycnosus nnowaaku (banaHe
0CaAKOB U UCMapeHUi1) N BO3MOXHOCTb NMPUMeHeHNA 060pOTHOM BOAbI C NOBLILIEHHLIM cone-
cofepKaHNeM.

5.5 C6op u cerperauma CTOYHbIX BOA

HAOT 14. Ucnonb3oBaHMe yCITIOBHO YMCTbIX BOA, NPOU3BOACTBEHHbIX NPoLeccoB

HOT sensetca oTaenbHbI COOP, akkyMynaumsa v nocnegylouee UCnonb3oBaHue
YCINOBHO YMCTbIX BOA (HanpuMmep, AOXKAEBble UNU ApPEeHaXHble BOAbl) B TEXHOMOMMYECKMX
npoveccax.

OrpaHuueHreM npumeHeHus gaHHon HAT MoxeT BbiTb TEXHOMNOrMYeckas unm SKoHo-
MuYeckas LenecoobpasHOCTb ee peanuaauum.

5.6 O6paboTka CTOUHbIX BOA

HAOT 15. YaaneHue U3 CTOUYHbIX BOA, 3arpsi3HAIOIMX BelWeCcTB B COOTBETCTBUMU
¢ ux pba3oBO-AUCNEPCHLIM COCTAaBOM

HAT saBnsetca nocrnegoBarenibHOE yaaneHve 3arpsasHSIOLMX BELLECTB B COOTBET-
CTBUM C UX (ha30BO-ANCNEPCHBIM COCTABOM, HauMHasa ¢ rpyboaMcnepCHbIX 3arpsa3HEHNA N 3a-
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KaH4MBas MOHHbIMWU bopMaMK, NOCPEACTBOM MPUMEHEHUS OLHOIO UMW HECKOIbKUX U3 HIKE-
nepeYmcneHHbIX NOAXOL0B C YY4ETOM YCNOBUA MPUMEHUMOCTW:

a) ypanexue rpyboamcrnepcHbIX NPUMECEN M3 CTOYHbIX BOA A0 OCHOBHbIX TEXHONOM-
YeCKUX CTaAnN OUUCTKM,

6) oTaeneHve TBepAon dasbl CTOUHbIX BOJ METOAOM MNbTpauum Yepes cuta umm
PUNLTPOTKAHS;,

B) OTAENeHMe BbICTPOOCEAaoLLMX YACTML, B MECKONOBKaX N rMAPOLIMKITOHAX;

r) oTaeneHne 0CHOBHOMO KONMUYECTBA B3BELLEHHbIX BELLECTB C MOMOLLBI OTCTavBaHUA
nmnbo dnotaymu,

I) UHTeHCUdMKaLma NpoLLeccoB OTCTamBaHns U OnoTaumm C NOMOLLBIO KOArynaHToB U
hNOKYNAHTOB, a TaKKe MHTEHCUdMKALMA NpOLECCOB OTCTaMBaHUSA C MOMOLLbIO BBEAEHUS
3aTpaBok 06pazoBaHusa driokyn/kpuctannoe/ocaska, B TOM Yucnie Mukpornecka, u obopyao-
BaHWS OTCTOMHUKOB TOHKOCIIOMHBLIMU 3MIEMEHTaMN NPY PEKOHCTPYKLIMM pacnpeaenmnTenbHbIX
Y3IOoE;

€) TOHKasi O4NCTKa OT B3BELLEHHbIX BELLECTB C MOMOLLBIO (DUNBTPOB;

X) rnybokas 04MCTKa OT B3BELLEHHbIX BELLECTB C MOMOLLBI0 MEMOpaH.

HAT 16. OuncTka CTOUYHbIX BOA OT He(pTeNnpoAyKTOB, MUHEpanbHbIX Macen n
XUpOB

HOT saBnaetca npuMeHeHne O4HOMo UMM HECKONbKUX N3 HUPKENepeuncneHHbIX Noaxo-
[LOB C y4ETOM YCMOBWUA MPUMEHMMOCTH:

a) oTAeneHne OCHOBHOIO KOMMYeCTBa HESMYIbIMPOBaHHBIX HEPTENPOAYKTOB (KUPOB)
B HedpTenoByLLKax (KMPOMNOBKax);

0) oTAeneHne OCHOBHOIO KOMMYECTBa SMyINbIMPOBaHHbIX HE(PTENPOAYKTOB M XXMPOB
C nomoLLbto proTaumm 1 (unm) aspobHom G1onNorM4ecKon O4NCTKY,

B) MCNONb30BaHNE AE3MYMbIUPYIOLLMX XUMWYECKUX BELLECTB Mepes Mocneayowen
MEXaHNYECKON U (PU3NKO-XMMUYECKO OUYUCTKOW;

r) TOHKasA OYUCTKa OT HePTENPOAYKTOB C MOMOLLBIO KOANECLUEHTHbIX PUnbTpOB, COp-
GepoB, GuocopGepos.

HAT 17. OuncTka CTOUHbIX BOA OT 6GuonorMyecku pasnaraeMbix OPraHM4YecKux
3arpsisHeHun

HAOT aBnseTcs NpUMMEHEHE OJHOro UMM HECKONBKUX N3 HDKENePEUYNCIIEHHBbIX NOAXO0-
[lOB C y4ETOM YCMOBUA NPUMEHMMOCTH:

a) aHaspobHaa Buonornyeckasa ouncTka B BuopeakTopax ¢ yaepxaHuem Bromacchl.
MpumensieTca npu koHueHTpauun BINKs B cTo4HbIX BOAax, kak npasBuno, He meHee 1500 mr
O2/n v BIMKs/XIMK 6onee 0,3 (Ha nokanbHbIX OYUCTHBIX COOPYXEHUAX NPUMEHSAETCA KaK ca-
MOCTOATENbHAA CTaaus OMUCTKU (C yaarneHnem cepoBoaopoda, npu HeobxoammocTn), npm
cbpoce B BOgHble 06BEKTbI — Kak nepsasi CTagns Bronorm4eckon 04NCTKN);

0) oTAeneHne OCHOBHOIO KONUYECTBA HE3MYMbMMPOBaHHbLIX HedTENpofyKkToB METO-
ZlOM cenapauuu;

B) aHaspobHas Guonoruyeckas ouncTka B Guopeakropax-cMecuTensax (MpUMeEHSAeTcs
npw koHUeHTpauum blNKs B CTOYHbLIX Bogax, Kak npasuno, NPy BbICOKOM COAepXaHUU B3Be-
LeHHbIX BelecTB (Gonee 20 r/n); o6s3aTensHO AOMKHA COMPOBOXAATLCA MOCNEAYHOLLEN
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aspoBHON BUONOrMYeckor OYMCTKOM XUAKOW dasbl, 33 WUCKIMIOYEHUEM CIly4aeB MOYBEHHOMN
yTunmaauum o6paboTaHHON CTOYHOWN BOAbI);

r) aspobHasa Buonornyeckas ouncTka B aspoTeHkax, buodunsTpax u Ha KOMBUHNPO-
BaHHbLIX COOPYKEHNAX (NpUMeHsieTcs Npu koHUeHTpaumm BIKs B cTOuHbIX BOAaX, kak npasu-
1o, He Gonee 2000 mr O2/n u BIMKs/XIK 6onee 0,3);

1) aspobHas 6uonorndeckas goounctka B buodunstpax n Guonpynax nocne aspob-
HOW BMONOrMYECcKon OYNUCTKMU;

€) ynpasneHvne nogaven Bosfyxa B COOPYXEHUA aspobHOM BMOMNOrMyeckon OuMCTKU
NPOU3BOAUTCA MO CUrHany oT AaTYMKOB PacTBOPEHHOIO KMCIOpoAa C MCMoNb30BaHUEM Ya-
CTOTHOTO PEerynMpoBaH/s 3MeKTPONpPUBOA0B BO3yXOYBOK.

HAOT 18. YoaneHue N3 CTOYHbLIX BOA, a3oTa

HAOT sensieTcs NPMMEHEHUE OJHOTO MIMN HECKONBKUX N3 HUXKEMNEPEUUCIIEHHBIX MOAX0-
OB C Y4€TOM YCrNOBUIN NPUMEHUMOCTHU:

a) OTroHKa aMMOHMIMHOrO asoTa napom ¢ aobaBneHneM LWeno4un (NMPUMEHSETCA npu
KOHUEHTpaunsax aMMOHUIMHOMO a3oTa cBbiwe 1 r/n);

0) HUTpUdMKaAUMA — AeHUTpUUKaLMS B aspoTeHKax, 3aTornneHHbIX UMM LUCKOBbIX
BuodunbTpax (NPUMEHSAETCH NPU KOHLEHTPaLMSaX aMMOHUAHOIO asota meHee 1 r/n);

B) AOOYNCTKA OT COeANHEHWI a3oTa B Buonpyaax.

HAOT 19. YaaneHue u3s cTouHbix Bog, doccopa

H,D,T ABNASTCA NPpUMEeHeHne O0gHOro i HeCKONbKMX N3 HmwxenepevncneHHbIX Noaxo-
[LOB C y4ETOM YCMOBUIA MPUMEHMMOCTH:

a) buonornyeckan oumcTka (C yAaneHWem asota) C ynyuweHHbIM B1MOonorMyeckum
yaaneHuem docdopa;

0) ocaxpeHne octhaToB peareHTaMmM Ha CcrTagusix OCBeTneHusi, Buonornyeckomn
OYMCTKM NGO JOCUMCTKM bunbTpauren;

B) BblAeneHve B (opMe HepacTBOPUMMbIX COELVMHEHWA METOAOM KpucTannusauum
C MocneayroLmMM NCcnosib3oBaHneM;

r) Guonornyeckasn o4McTka (C yaaneHnem asota) ¢ yrydeHHsIM Guonormyeckum yaa-
neHvem dpocdopa 1 LOMNONHUTENBHLIM OCAXKAEHNEM peareHTamu;

[) Boo4MCTKa OT coeanHerHuin bocdopa (1 asoTa) B Gronpynax.

HAT 20. OuncTKa CTOUYHbIX BOA, coAepXaluX OMONMOrnyeckn HepasnaraeMbie
" (MUNK) TOKCUYHbIE opraHU4eckue 3arpsi3HeHus!

HAOT siBnseTcs NpMMEHEHNe O4HOIo UMW HECKOSbKUX HUKENEPEYNCIIEHHbIX MOAXOA0B,
B TOM 4YhCne nepen HO,D,a‘-Ieﬁ CTOYHbIX BOA Ha COOpyXeHna Buonornyeckom OYUNCTKN, C y4e-
TOM YCOBUIN NPUMEHUMOCTU:

a) xmmnyeckoe okucreHune npu BIK/XIMK menee 0,3; MoryT npucyTcTBoBaTh OrpaHu-
YeHWs B UCMONb30BaHNM U3-3a pucka 06pas3oBaHns OpraHUYeCcKUX ranoreHng0B Npu UCMoms-
30BaHUM B KA4YeCTBE OKUCNUTENEN Xnopa, runoxnoputa n xnopurta (I/IJ'IVI COOTBETCTBYHOLLINX
rarioreHoBbIX COEANHEHUIA);

©) conokynaumsa n ocaxaeHue (pnotaums) Npu HaNUYUN BbICOKNX KOHLEHTpaUWA cMon
n MAY;
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B) SKCTPaKUUs OpraHu4eckMW pacTBOPUTENSMM C NOCNeAyloLe OTrOHKOW npw
BIMK/XIMK meHee 0,2. MNpUMEHNMO K 3arpsi3HEHUSIM, KOTOPbIE fydlle pacTBOPUMbI B OpraHu-
YeCKMX pacTBOpPUTENSAX, YEM B BOAE;

r) agcopbuma Ha akTueHbIx yrnsx npu BIK/XIK meHee 0,2. MOXeT Takke NPUMEHATH-
€S KaK [LoouYnCTKa nocne 6Monorn4eckon OUnCTKM;

) xumundeckmin ruaporma npy BIK/XMK menee 0,2;

e) ynbTpadunbTpauna C  UW3BMEYESHWEM  CIIOXKHBIX OPraHMYeckux u  opraHo-
MUHeparbHbIX KOMMOHEHTOB CTOYHLIX BOA, B TOM YMCMe ANA BO3BpaTta B OCHOBHOW WNn
BCMOMOraTenbHbIA NPOU3BOACTBEHHbIE NPOLIECCHI;

XK) BaKyyMHOE ynapuvBaHue NS CHOXHbIX MHOFOKOMMOHEHTHbIX KOHLEHTPUPOBAaHHBLIX
CTOYHbIX BOJ C BbICOKMM COAEpXaHNEM BUONOrnyYeckn Hepasnaraembix UM TOKCUYHbIX Be-
LLEeCTB.

HAOT 21. OuncTKa CTOYHbIX BOA, coAepXaluxX TsKenble MeTannbl

HAOT sBnseTcs NPUMEHEHNE OZHOr0 UIN HECKOSbKNX HIPKENEPEUNCIEHHBbIX MOAXOA0B
C Y4ETOM YCrOBUIA MPUMEHUMOCTY:

a) peareHTHOe ocax[eHve C OLHOBPEMEHHON HeWTpanusaumen (kak npaBuno, uase-
CTbH0);

0) BbiaeneHne B OpMe HEPacTBOPUMbIX COEAMHEHNA METOAOM KpucTannusaumm ¢
nocneayrLLmMM UCNOoNb30BaHNEM (MPUMEHSIETCH ANS CpeAHe- U BbICOKOKOHLEHTPUPOBAHHbIX
CTOYHBIX BOA M OTpaboTaHHbIX PacTBOPOB);

B) BMonornyeckoe BOCCTAHOBMEHWE METAMNOB M3 aHWOHOB (XpOMAaTpeaykums, Cynb-
daTtpeaykums 1 ap.) (MPUMEHSAETCs ANA CTOYHbIX BOA, COAEPXKALUMX TsHKenble MeTansbl
B B/AE aHMOHOB B COCTOSHUM MakKCUMAaIbHOW CTEMEHU OKUCTIEHUS);

r) QOOYUCTKA OT MOHOB TSXKEmbIX METarnsnoB agcopbuven Ha opraHNYeckux U MUHE-
panbHbIX agcopbenHTax;

a) rnybokoe yaaneHne HepacTBOPUMbIX COEANHEHNIA N UOHOB TSDKENbIX METannos ns3
CTOYHbIX BOA, 3arpsisHEHHbIX OUONOMMYECKU pasnaraeMbiMU OpraHNYEecKUMM BELLEeCTBaMU B
npoLiecce B1MONOrMYECKO OUNCTKY,

e) rnyGokoe yaaneHue HepacTBOPUMBIX COEAUHEHUI TSKEMNbIX METannoB nocne pea-
reHTHOWM 06paboTkM C NOMOLLLIO HAHOMUINBTPaLUK;

X) rnybokoe yaaneHne HepacTBOPUMbIX COEAVHEHWUN U UOHOB TSKEMNbIX METanmnoB C
noMoLLbio 06paTHOro ocMoca.

HAT 22. OuncTtka CTOUHbIX BOA OT cynbduaoB

HOT sBnaeTca npyMMeHeHne 0gHOMo UMM HECKONbKUX HDKENepeYncrneHHbIX Noaxon0B
C Y4€TOM YCIIOBUIA NPUMEHNMOCTU:

a) KaTanuTU4ecKoe OKUCNEHUE,

6) BuoxnMmnyeckoe okmcneHme B GuoduneTpax;

B) OKMCNEHME MepoKCUAOM BOAOPOAA B MPUCYTCTBUM MOHOB METArNoB NepexofHon
BaNeHTHOCTU (>keneso, Meab 1 ap..);

) O30HUPOBaHWUE,

) TEPMUYECKOE OKUCNEHNE KMCnopoaoM Bosayxa npm t=200 °C v gasnexHun oo 4 atm.
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HAT 23. OuncTka CTOUHbIX BOA, OT HEOpraHUYecKux conen (obwen
MUHepanusauum)

HAOT sBnseTcA NpUMEHeHWe OAHOro UM HECKOSBbKUX HUXKENepeuncneHHbIX NOAX0A0B
C Y4ETOM YCIOBUA MPUMEHNMOCTM:

a) ocaxzeHune peareHTaMmu cynbaros, Kanbums, MarHus;

©) Buonoruveckas cynbdaTpeayKums;

B) BblAEeNeHNE HEOPraHNYECKNX COMNEN C NOMOLLbI0 0BpaTHOro ocMoca 1 anekTpogma-
nnsa.

HAT 24. CtaGunusaums opraHMYecKoro BelyecTea ocagka

HOT sBnsieTCs NpUMEHEHNE OJHOMO UM HECKOIBbKUX HPKENEPEUNCTEHHbIX MOAXOA0B
C Y4ETOM YCINOBUA MPUMEHNMOCTM:

a) aHaspobHasa cTabunusaumst XUAKMX 0CafKoB, BkMYas obpaboTky v yTunusaumio
Ovorasa (npumeHsieTca npu obpasoBaHum Gonee 20 T OpraHMYEcKOro BellecTBa B CYTKM
(ocankm COOpPYKEHMIN NEPBUYHOTO OTCTanBaHUS 1 B1ONOrMYECcKon OUUCTKN));

0) Tepmmyeckas cyluka ocagka (MPUMEHAETCA ANS NOCNEAYIOLLEro CKUraHus ocagka);

B) CXUraHmne ocagka (MPMMEHSAETCS MPU HANMMYMK B 0CaAKe TOKCUYHBIX COEANHEHWI);

r) aspobHas crabunmsaumsa oB6esBOXEHHbIX OCafKOB (KOMMOCTMPOBaHWE) (NpUMeEHs-
eTcsa ANA NocneayoLwern NOYBEHHOM YTUMM3ALMN KOMIOCTa).

HAT 25. O6paboTka CTOUHbIX BOA TEPMUYECKUMU MeToAaMU

HOT siensieTcsi NPMMEHEHNE OAHOTO UMM HECKONBbKUX HDKENEPEUYNCNEHHBLIX NOAXOA40B
C YYETOM YCNOBWUIA NPUMEHUMOCTU:

a) KOHLIEHTPMPOBaHME CTOYHBIX BOA C NOCMEAYHLWWM BbILENEHNEM PaCTBOPEHHbIX
BELLECTB B BUAE TBEPAbIX CONEW,

6) napoasHoe OKUCNEHNE OpraHUYeckux BELLECTB B MPUCYTCTBUM KaTanusatopa npu
aTMoCcepHOM W NOBLILLEHHOM AaBNEHNM;

B) KMAKO¢asHOEe OKUCNEHNE OpraHNYECKUX BELLECTB,

r) orHeBoe obesBpexnBaHme.

HAOT 26. BeccTtouHana TEXHONOMMA OUYUCTKU CTOUYHLIX BOZA OT aKpUNoBon
KUCIOTbI, OyTunakpunara, MeTusiaKkpunara, aTunakpunara, u3odbyrunauerara,
6yTaHona, MeTaHona, 6yTUNGyTOKCUNPONUOHara, 3TUN3TOKCUNponuoHara

CTOKM MOCre OuMCTKM BO3BpALLaloTCA B MPOM3BOACTBEHHBIN npouecc (BeccTouHas
TEXHOMOrNs OYUCTKN CTOKOB). OCHOBHbBIE 3arps3HSAIOLME BeLecTBa B CTOKaxX — akpunosas
kucnoTa, OyTunakpunar, MeTunakpunar, stunakpunar, nsobytunauerar, 6ytaHon, MeTaHon,
OyTMNOYTOKCUIPOMNMOHAT, STUNSTOKCUNPONMOHAT.

Cragum npouecca:

1) cTagus npeasapuTenbHoOn 06paboTkM CTOUHbIX BOA (HEUTpanv3aumm opraHMHecKux
KMCNOT 1 3NpOB);

2) cTaans KOHLEHTPUPOBaHNS HATPUEBLIX CONEN;

3) OTrOHKa HU3KOKUMSALLMUX OPraHUYeCcKnx BeLecTs;

4) cTaans OKUCNEHUS HAaTPUEBBIX CONEN OPraHNYeCKNX KUCIIOT,
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5) cTragnsa kpyctannusauun.
HAT 27. 3akauka B U30NUPOBaHHbIE NMacTbl FOPHbIX NOPOA,

na BoA C BLICOKOW MUHEpanusauuven, a Tak Xe ANS CTOYHbIX BOJ, cogepxaiimx
yCTOMUMBbIE K BUONOrMYeCcKon ferpaganmum opraHmyeckne BeLecTsa, Npu COOTBETCTBYIOLLEM
3KOMOrMYECKOM, MMAPOreonorMyeckoM U 3KOHOMMYECKOM OBOCHOBAHWM, ANA WCKIMHOYEHWUS
BO3J€ACTBMSA Ha OKPYXKAIOLLYIO Cpefly MOXET MPUMEHSTBCSA 3aKadka CTOMHbIX BOJ, C LIENbIO
naonsumm B rnybokux nnacr-konnekropax. pu aToM OTCYTCTBUE BO3AEUCTBUA JOITKHO MOSA-
TBEpXAaTbCs pe3ynbTaTamv MOHUTOPUHra.

5.7 Bbi6pocbl B atMocdepy

HAOT 28. C6op n nokanusaumsi BbIGPOCOB B aTMochepy

[na coaencTeus CHWKEHWIO BbIBPOCOB NpUMEHSIETCs c6op 1 nokanusauusi BbIopocos
OT TEXHOMOMMYECKOro 06opPyAOBaHMS AN BO3MOXHOCTW OYUCTKI NONy4aeMoro noToka nepea
BbiGpocom B aTMOcheEpy.

5.7.1 OuncTKa oTXoAsWMX rasoB
HAOT 29. Ouncrka oTxoanawmMx rasoB OT NbIN

HAOT sBnseTcs MpUMEHeHWe OAHOro MMM HECKOMBKUX HIMKEeNepPeYnNCcneHHbIX NoAXOA0B:

- Cyx0€e ynaBnvBaH1e Mbiny B LUMKIMOHAX, OCAAUTENbHBIX Kamepax, annaparax BCTpey-
HO 3aKPY4Y€HHbIX MOTOKOB, PYKaBHbIX MW KapMaHHbIX PUNbTpax;

- MOKpO€ ynaenmBaHue nbinv B ckpybbepax pasnuuHbIX KOHCTPYKLUMIA C ynaBnmBaHu-
eM Kanenb/GpbI3r B BpbI3ro- kanneynoBUTENAX Pas3nMyHbIX KOHCTPYKUUIA B TOM YuCne € 1c-
Nnonb3oBaHNEM BOMNOKHUCTLIX MaTepuano. OpoweHne ckpybbepoB NponsBoanTCa BOAHbIMU
pacteopamu, 4ns NOAMUTKA CUCTEM YIaBnMBAaHMS UCMONb3YHOTCS MexoaHas/o6opoTHas BO-
[a, a Takke 060POTHbIE PACTBOPLI;

- kOMBUHaLMA CyXOro 1 MOKpOro ynaenueaHus neinv. Cyxoe ynaBnvBaHue Mbinu, kak
npaBuno, NPUMEHSETCHA Ha NEPBON CTaaUM OYNCTKKN, MOKPOE MblneynaenvBaHne npuMeHseT-
CSsl Ha BTOPOWN CTagun NbineynaenmesaHus.

Cyxoe nbineynasnueaHne NMEeT OrpaHNYeHme B UCNONb30BaHWM B Cry4ae, ecnv Bna-
roHacbleHne oTxogsiwero raza 6rmnsko K Todke pocbl. B Takom cnyyae ans ynaenveaHusi
NbIfM NPUMEHSIETCA MOKPbIA cnocoB.

HAT 30. Ounctka ot nbn NH4NO3 n ammmaka B nponssoacTse amMmavyHoOn
cenuTpbl

HAOT siBnsieTcs ouncTka rasoB B NPOMbIBHOM ckpyb6Oepe, BKNoYaroWeM CEeKLUMKO Mpo-
MBIBKA OT aMMUaYHON CENUTPLI U aMMUaKa N CEKLIMIO TOHKOM OYUCTKM nocne Hee dunbtpa-
LUMen Yepes HeTKaHbIi MaTepuan M3 YNbTPaTOHKUX CUHTETUYECKUX BOMOKOH UMW UCMONB30-
BaHWe aHanormyHbIX METO0B.
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HAOT 31. OuncTtka oTxoasawWwMxX rasoB OT aMMuaka

[na ouncTkn OTXOASLIMX rasoB OT aMMuaka B npoussoactee ynobpenvn HAT asna-
etcst abcopOumoHHBIN MeTof. B 3aBMCUMOCTM OT pacxopa OTXOASILMX rasoB U UX cocTasa
abcopbUMOHHasa o4MCTKa MOXET NPOBOAUTLCH B OAHY MM HECKOSLKO CTaAui C UCNonb3osa-
Huem ckpy6GepoB (Hanpumep, ckpybbep BeHTypu ¢ Gpbisroynosutenem) n abcopbepos pas-
JINYHBIX KOHCTPYKUMWI, Kak NpaBumo, OopoLllaeMbiX BOAHBIMW pacTBopamMu. [ina noanuTku cu-
creM abcopbumm ncnonbayetcs ncxogHas nnu obopotHasa soga. [na nosbilweHUs 3ddek-
TUBHOCTW YNaBNMBaHUA aMMMaka MOXET NPUMEHSATLCA KUCNOTHas NPOMBIBKA rasos (NMOAKUC-
JieHMe OPOLLAIOLLMX PACTBOPOR) C MUCMOMNb30BaHWEM a30THOMW, (HOCHOPHOM, CEPHOIN KNCTOT.

HAT 32. Ouncrka oTxoasWMX ra3oB OT ra3oo6pasHbIX coeauHeHun Topa

HAOT o4ncTkM OTXOASILMX rasoB OT raszoobpasHbix coeanHeHu hTopa B NponsBoa-
cTBe yA0OpeHUIn 1 SKCTPaKLMOHHOM (hocOpPHOIM KUCNOTLI ABNSETCA abCOpPOLMOHHBIA METOA,.
B 3aBMCMMOCTM OT pacxofia OTXOAALMX ra3oB U ux coctasa abcopbuMoHHasa oumcTka MoXeT
NPOBOAUTLCA B O4HY WM HECKONMbKO CTaguh C MCnornb3oBaHneM ckpybGepoB (Hanpumep,
ckpy66ep BeHTypu ¢ GpbisroynoeuTenem) u abcopbepoe pas3nmuHbIX KOHCTPYKLUMIA, Kak npa-
BUIO, OPOLLAEMbIX BOAHBIMU pacTBopamu. [ns noanutkmi cuctem abcopbummn ncnonbsyeTtcs
ncxopaHasi/obopoTHasa BoAa unm obopoTHbIE pacconbl.

HAOT 33. Ounctka oTxoasWwmX rasoB OT TyMaHa U 6pbI3r CepHON KUCMOTbI

HAOT aenseTca ynaBnueaHne TymaHa v OpbI3r CEpHOM KUCNOTbI B punbTpax ¢ Ucnonbs-
30BaHWEM PUNLTPYIOLLMX MaTepuarnos. PunbTpbl NPUMEHSIOTCA NPY COAEPKaHUSX TymaHa n
BpbI3r CepHOM KUCMoThl MeHee 5 r/HmS.

B ka4ecTBe UNbLTPYLOLLEro Mmatepuana B punbTpax NPUMEHSIOTCS CETKW, TKaHbIe U
HeTKaHble MUNLTPYIOLLME MaTbl, N3rOTOBIIEHHBIE U3 KMCMOTOCTOMKUX Marepuanos. Ynaenu-
BaHMe 4acTuL, a3p0o30sisi CEPHOW KUCIOTbl OCYLLECTBNSAETCA 3a CYET CTONKHOBEHMSA YacTulbl
TymMaHa C NMOBEePXHOCTLIO PUMBTPYIOLLIErO Matepuana, KOTopbIn xapaktepuayerca 6onbwmnm
BHYTpeHHMM obbemom. CTeneHb oumcTku rasa npubnmwkaercs k 100 % ans asposonen ¢
pa3Mepamu Yactuy 3 Mkm 1 Bonee, 99,5 % — Ansa YactTuy aspo3onen paamepom 1-3 MKm.

[ns ynaBnvBaHuns yactul pasMepoM MeHee 3 MKM 3(pdeKTUBHBLIM SBMSETCH Npume-
HeHWe punbTpoB BpuHka ¢ Tak HasbiBaeMbIM ANPPY3NOHHBIM (BPOYHOBCKMM) TUMOM ynas-
TNMBaHWS TOHKOAMCTIEPCHbIX YaCTUL, TyMaHa CepHOM KUCOTbI.

duneTpyowmn matepmnan cdunetpa bpuHka cocTouT U3 MaTa, U3roTOBMEHHOro W3
CTOMKOro B CPEeLE KPEMKOW CEpHOW KUCMNOTbl HETKAHOrO CTEKINOBOMOKHUCTOro marepuana.
ToMWMHa BOMOKOH CTekna B 3TOM HETKaHOM UNbTPYOLLEM Marepuane CcocTaBnseT
6-7 MKM, 4TO obecneumBaeT pasBepHyTYIO NOBEPXHOCTb KOHTaKTa (PUNbLTPYIOLWEero Matepma-
na ¢ ouvwaemMsiM rasom. MpuHUMN genctems dunsTpoB BPOYHOBCKOrO TUMAa 3akrovaeTcs
B 3aXBaTblBaHUM MOBEPXHOCTBIO CTEKNOBOSIOKOH TOHKOAMCMEPCHbIX 4YacTul TymMaHa B pe-
3ynbTaTe Mx GPOyHOBCKOro ABWXEHNSA. SPPEKTUBHOCTL Cenapaummn Menkmx Yactuy B unb-
Tpax BbpuHka gocturaet 99,5 %.
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HAT 34. A6copbuMOHHaa ouncTKa rasoBoro Bbibpoca oT meTtaHona
npu repMeTUYHOM Ha/IMBE B XENEe3HOLOPOXHbIe LUCTEPHbI

YcTaHOBKa OYNCTKM TFa3a— KOMIMIEKC COOPYXEHWN, 060pyfoBaHWs 1 annapatypbl,
npegHasHayveHHblii A5 OTAeneHVs OT MOCTYNaloWero 3 MPOMBIIEHHONO WCTOYHMKA rasa
Wnn npeBpatleHns B 6e3BpefHoe COCTOSHME BELLECTB, 3arpA3HAILLIMX aTMOCHEPHbIV BO3AyX.

MpyHUMN paboTbl ra3004YMCTHOM YCTaHOBKM OCHOBAH Ha NOrNOLWEHNM NapoB MeTaHona
KOHZEeHCaTOM B NPOMBbIBHOM KOMIOHHE (NMO3MuMs 7) (CM. PUCYHOK 5.2) npu repmMeTyHoOM Hanu-
BE B XE/Ie3HOOPOXHble LUMUCTEPHbI METaHosa TEXHUYECKOro € nocnefylowmuM copocom
WHEepPTOB B aTMOCHEPHbIV BO3yX Yepes cBeuy.

MpowussogutensHocTb No MBC — o 200 H mM3y; BepTUKa/bHbIA LUWANHAPUYECKUA an-
napart Cc Tpems cuT4YaTbiMK Tapesikamu; OpOLLaloLWnii pacTBOp — MeTaHO/bHas Bofa C Co-
JepxaHnem meTtaHona He 6onee 10 % Bo3BpallaeTcs Ha nepepaboTky.

MeTaHoN TeXHWYeCKM 0T HacocoB

nos. 3/1-3
Bbixog rasa BaTm.
MCTOYHUK BblGpoOCa
0204
CnuBo-HanveHas
acTakaga XX/
TpaHcnopTa
MNpombiBHaA Obparrias
P 060poTHas
KO/M0Ha nos. 7
BoAa

Mapb! MeTaHona oT
LIMCTEPH MpY HaMBe

TennoobMeHHWK Mo3. 8

MeTaHosbHas
BOfja B
APEHAXHYI0
emMKocTb no3. 6
O6opoTHas
KoHpeHcaT
Boza

PucyHok 5.1 — Cxema abCcOpOLMOHHON OUMCTKM ra30BOro BbIGpoca OT MeTaHoMa npu
repMeETMUHOM Ha/IMBe B KE/Ie3HOI0POXHbIE LICTEPHBI

5.7.2 BbicokoTemnepaTypHas o6paboTka OTXOAALWNX ra3os
HAT 35. BeicokoTeMnepaTypHOe OKUC/IEHUE aMMuaka

[nsa o6e3BpexvBaHus Nepuoauyecknx BbIGpPOCOB amMmMuaka B atMocdpepy (Mpu nyckax
W OCTaHOBKax MPOM3BOACTBA, NPOAYBKaX TEXHOMIOTMUYECKOro 06GOpPYAOBaHWs, aBapUiiHbIX
BblbpoCax) OCYyLLEeCTBNAETCSA €ro CxXuraHue B hakesbHON ycTaHoBKe. [Mpu 3TOM npoucxoauT
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06e3BpexviBaHe 1 APYTMX B3PbIBOOMACHbLIX U TOKCUYHbIX ras3oB (Hr, CO). B kauectse TOnN-
nvBa N1 paboTbl (hakeIbHOW YCTaHOBKM UCTMOMb3yeTCs NPUPOAHBIN ras.

HAOT 36. TomoreHHoe BOCCTaHOB/IEHME OKCUAO0B a3oTa

FOMOreHHOe BOCCTaHOB/IEHVE OKCWOB a30Ta [I0 a30Ta ra3zoo6pasHbIM aMMUMakoM Kc-
Nosb3yeTcs B MPOU3BOACTBE avMMMaka.

X
B atmoctepy

PucyHok 5.2 — lMpuHUMnuanbHas cxema roMoreHHoM OUNCTKM OT OKCUAOB asoTa

lMpoLiecc roMoreHHoOro BOCCTAHOB/IEHWSI OKCWAOB a30Ta NpoTekaeT npy Temreparype
930 °C — 980 °C no criefyroLmm peakLMsam:
4ANO +4NHs + 02 «>4Ne + 6H20,
2No2 +4148B8+Or  3Ne +6 HO.

HAOT 37. Katanntnyeckoe BOCCTaHOB/IEHNE OKCUAOB a3oTa npu Npon3BoACTBE
a30THOM KNCNOTbI

OuncTKa OTXOAALMX ra3oB nocse abcopbumm ot NOX MyTeM KX BOCCTAHOB/IEHWS Ha
KaTasm3aTopax MPUMEHSIETCS B NPOM3BOACTBE a30THOW KWC/IOTbl. BO3MOXHbIE BapuaHTbl
OUMCTKMU:

- BOoccTaHoB/leHne NOX NpypogHbIM ra3oM Ha NasiagvMpoBaHHOM KaTasmsarope npu
TemMneparype okosno 760 °C;

- BocCTaHoB/eHMe NOX aMMMakoMm Ha asitoMOMEAbLMHKOBOM  (aUltoMOBaHaaMEBO-
MapraHLEeBOM, asltoMOBaHaaMeBOM W Apyrvx) katamsatope npm 300 C,

- BOCCTaHOB/IEHME OKCWAOB a30Ta Ha BaHaOMEBOM KaTtasm3aTope ammMuakom 40 are-
MEHTapPHOrO a30Ta W Boabl. BoccTaHOB/eHME HernpopearpoBaBLLEro amMmMuaka Ha »Keseso-
XPOMOBOM KaTasiM3arope [0 a3oTa U Bofbl.

Pa3pgen 6. DKOHOMMYECKNE acneKkTbl peanu3saumm Hanaydwmx
AOCTYMNHbIX TeXHOMAorui

3KOHOMMYECKas LIENecoo0pasHOCTb Kak TakoBasi ABMAETCS HEOTLEM/IEMON COCTaB-
HOi uacTblo KoHuenu HOT. Yrny6neHHylo OLEeHKY SKOHOMUUYECKON LIeNecoo6pasHoOCTM
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cneayeTt nNpoBOAWTL B TEX CryyasXx, Koraa CyLWEeCTBYIOT SABHbIE PasHOrnacust OTHOCUTENBHO
TOro, kakne umeHHo HAT moryT 6bITb BHeApPEHbI B OTPacny NPOMbILLIIEHHOCTU 3KOHOMUYE-
ckn acbpekTmBHLIM 06pasom. Mpu 3ToM AeTanbHbIM aHanu3 HeoBXOANMO NPOBOAUTL TOMBKO
B TOM Crlyyae, €Cnu CyLleCTBYIOT peanbHble OCHOBaHUS nonaratb, YTO TexHonorns (Mnu
KOMOVHaLMs TEXHONOTMIA) ABNSETCA Ype3MepHO AoporocTosLlen, Ytobel cumtatecs HAT.

MeTononormss 3KOHOMMUYECKOM OLEHKN 3(PPEKTUBHOCTN TEXHOMNOTUW, NPUHATON B Ka-
vectee HAT, 6asvpyeTcst HA CONOCTaBNEHUN 3aTpaT, CBA3AHHbIX C BHEAPEHNEM KOHKPETHON
HAT, » orpaHuyeHUn ee UCnornbL30BaHWs, C OAHOM CTOPOHbI, U BbIro4 OT BHEAPEHUS, C ApY-
o CTOPOHbI.

3atpartbl Ha BHeapeHve HAT BkniovaloT B cebsa kanuTarnbHbIe U 3KCNnyaTauyoHHbIe
3arparbl:

KanuTanbHble 3atpars!:

- 3aTparTbl Ha pa3paboTKy NpoekTa, NnaHnpoBaHne paboT, MHKEHepPHbIe U3bICKaHNS;

- 3aTpaTbl HA NOArOTOBKY MMOLLAAKM, BKNoYasn dyHAaMeHT (onopbl);

- 3aTpaTbl Ha 3aKymnkKy NpUpOAOOXpPaHHOro obopyaoBaHus, 06opyaoBaHUS ANA KOH-
TPONSA YPOBHSA 3arpsA3HSIIOLLMX BELLIECTB, BCNOMOraTensHoro o6opyaoBaHus;

- 3aTpaTbl Ha NepeBo3ky 060pyAOBaHWS,

- 3aTpaTbl HA MOHTax 06opyAoBaHUS;

- 3aTpaTbl HA UHXKEHEPHbIE KOMMYHMKaLMWY;

- 3aTpaTbl Ha UCTbITaHWe 0BbopyaoBaHKA, 3aMnyCcK B aKCTyaTaumio.

OkennyataumoHHble 3aTparhbl:

- 3aTpaThl HA 3HEProHOCUTENM (3NEKTPOSHEPIUA, NPUPOAHBIN ras),

- NPUOBpPETEHME PacxodHbIX MaTepUanos;

- 3aTpaThbl Ha PeMOHT oBopyaoBaHUS 1 TeExHUYecKoe obcnyxusaHue,

- 3aTpaTbl Ha BCMIOMOraTesibHbIE CPEACTBA (XMMUYECKME BELLEeCTBaA U T. 1.);

- ycryrn B 0Bnact 0xpaHbl OKpyKatoLLern cpeabl (Hanpumep, obpalleHre ¢ oTxoaamm);

- 3aTpaTbl Ha onnaTty TpPyaa;

- 3aTpaTbl Ha 06y4YeHne nepcoHana;

- CTpaxoBble NpemMuy;

- NMLIEH3UOHHbIE MNaTeXw;

- pesepe Ha HenpeaBUAEHHbIE CryYan U aBapuitHbie paboTsl;

- Apyrue obLme HaknagHble pacxofbl (HanpuMep, aaMUHUCTPaTUBHbIE).

Beirogamu ot BHegpeHna HAT aBnsaoTca 4ONONHUTENbHBIE 4OX0A4bl, NpeaoTBpaLLeH-
Hble W34EPXKKM, Hanoroeble JbrOTbl W rocyAapcTBeHHas duHaHcoBas noaaepxKa.
K pononHuTensHbIM foxofamM MoryT ObiTe OTHECEHbl peanu3auus NoGoYHON MPOAYKLMN U
oKasaHue ycryr, 3KOHOMWSI Ha UCMONb30OBaHMU B MPOU3BOACTBEHHBLIX MpoLeccax MOomnyTHbIX
pecypcoB TENMo- W NeKTPO3SHeprunm U T. 4.

MpenoTBpalLeHHbIE N3AEPXKN MOTYT BKIHOYaTL COKpaLleHWe NnoTepb Npu TpaHcrop-
TUPOBKE MbINSALLMX MaTepuanoB (Cbipbs, MPOAYKLMN), CHDKEHWUE 3aTpaT 3a CYET COKpaLLeHUs
NMPOCTOEB M ONTUMM3ALMM UCMONB30BaHUSA NOLBKHOIO COCTara U T. 4.

Boeirogb! ot BHegpeHus HOT BkAoYaroT Takke:

- YMEHbLUEHNE CYMM MPUPOLOOXPaHHbIX MNaTEXewn:

- CHWXKeHMe obbemMa SMUCCUI;

- MONyYeHne AOMONMHUTENbHBLIX AOXOA0B OT MOBbILLEHWA Ka4YecTBa Npoaykuun (3a cyeT
MOBbILLEHWS KOHKYPEHTOCNOCOOHOCTM NPOAYKLMU U PACLUIMPEHUS PbIHKOB cObiTa).
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Mpu1 oLeHke 3KOHOMUYECKON LIenecoobpasHOCTM BHEAPEHNS TEXHOMNOIMN B KauyecTse
HAT HeobxoauMOo yunTbiBaTh PAg Cneayowmx ¢pakropos:

- 0COBEHHOCTU TEXHONOMMYECKOro NPOLECca 1 NCMONb3yeMoro 060pyaoBaHns (TEXHKU-
YecKkMe BO3MOXHOCTM MoAepHu3aumm o6opyaoBaHus, TEXHUKO-3KOHOMUYECKUE nokasaTenv
npoekTa MogepHusauumm);

- MacTab Nnpov3BoOACTBa;

- KOHBIOHKTYPY PbIHKA, B TOM YMCNE 3NMacTUYHOCTb CMPOCa LiEHbI HA KOHEYHYH Mpo-
JYKLMIO, LLeHOBYIO AMHamuKa, o6bem cnpoca;

- HanMuue TPaHCNopTHOW MHAPPACTPYKTYpPbI, MOMUCTUKY, [OCTYNHOCTE UHAPACTPYKTYp-
HbIX M TEXHOINOrMYECKNX 0O BLEKTOB;

- MPSIMblE ONepaUnOHHbIE 3aTpaThl, 3aBUCALLME OT YPOBHS PECYPCOEMKOCTU TEXHOMO-
mu (Harnpumep, KNMmaTtuyeckue YCRoBWS; cneumanbHble MeponpuaTus no obecnedeHuio
TexHu4eckoln be3onacHoCTW; 3aTpaTbl Ha onnaTty TpyAa, CBA3aHHbIe C MacluTabom gesTenb-
HocTn, TpeboBaHMAMM 6E30NacHOCTU 1 TPYAOBOrO 3aKOHOAATENLCTBA, MECTHOIO pbiHKa TPy-
[a; CTOUMOCTb NOTPebnseMbix 0GbEMOB 3HEPTUW, BOABI U T. 4.);

- (hrHaHCoBbIE 0COBEHHOCTN MPOEKTa, CBA3aAHHBIE C MEPUOLOM BHEAPEHUSA TEXHOMO-
M1, HeobXOoAMMOCTLIO MCMONB30BaHNUA KPEAUTHLIX PUHAHCOBBLIX PECYPCOB, AMCKOHTUPOBA-
HVWeM nokasarenem;

- CTAA NN XXU3HEHHOTO LKA NPEANPUATUS,

- OCTaToYHbIN 06bEM 3anacoB NONE3HbIX MCKONaeMbIX U BPEMS A0 MNpekpalieHUs Ao-
Obl4HbIX pabor;

- B LIeNTOM 3KOHOMMUYECKYHO CUTYaLmIO B CTpaHe 1 ypOBEHb MHBECTULIMOHHOMO Knvmara
B PETVOHE MPUCYTCTBUS.

B Poccum Ha [OCTOBEPHOCTb U PEMPE3EHTATUBHOCTL AaHHLIX OyAeT BNUATL Takke
BbICOKas CTEMeHb M3MEHYMBOCTW MoKasaTenemn BantoTHbIX M BOUHAHCOBbLIX PbIHKOB, YPOBEHb
CTaBKn pedUHaHCUPOBaHNS, rOAOBON MPOLEHTHOW CTaBKu, Temn WHMNSUMM 1 T. 4. B cBasu
C aTM TpebyeTca KOPPEKTUPOBKA MoKasaTenen n NpuBeaeHNE NX K COMNOCTaBUMOMY BUAY
B paccMaTpuBaeMbIil NEPUOA C YHETOM TEKYLLMX LIEH 418 OLEHKM NPUMEHMMOCTU (JOCTYMHO-
CTW) TEXHOIMOMMN B HACTOSALLMIN MOMEHT.

[aHHbIMKY 41151 SKOHOMWNYECKOWN OLLEHKM MOTYT ObITb:

- cobCTBEHHO MHbOpMaUusa OT npeanpuatui (Byxrantepckas OTYETHOCTb, AaHHble
0 CTOMMOCTM MPUPOAOOXPAHHBIX MEPOMPUATUN);

- KOpriopaTUBHas OTYETHOCTb;

- MHOPMaLUMS OT MNOCTABLLMKOB TEXHONOTMIN, 060PYAOBaHMS;

- pesynbTaThl QHATMTUYECKUX N MAPKETUHIOBBLIX CCIEA0BAHNI,

- MaTepuarnsl OTpacneBbIX U HayYHO-NMPaKTUYECKMX KOHPEPEHLMIA, CEMUHapPOB 1 T. .

Pa3pgen 7. MNepcneKTuBHbIE TEXHONOIMNKU

B cootBetctBUM ¢ TOCT P 56828.13—2016 K nepcnekTMBHbIM OTHOCSAT TEXHOMOMUM,
KOTOpble HaxOAATCs Ha CTagumM Hay4HO-UCCNEeAoBaTENbCKMX, OMbITHO-KOHCTPYKTOPCKUX pa-
60T UNN ONbITHO-NPOMBILLNIEHHONO BHEAPEHUS, MO3BOMSIOLME MOBLICUTL 3PMEKTUBHOCTL
NPON3BOACTBA WU COKPaTUTb SMUCCUM B OKPYKatOLLHO Cpesy.

Hapsagy ¢ npyHUMnnansHO HOBbIMWU NOAXOAaMU K MEePCMEKTUBHLIM, CNefyeT OTHECTU
VICMONb30BaHNE HOBbIX KOMOMHAUMA CyLLECTBYIOLLUMX U MPUMEHSEMbIX TEXHOMOMMYECKMX
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MOAXOAOB, a Takke NCCefoBaHne HOBbIX Cdiep MPUMEHEHNS CYLLECTBYIOLLMX TEXHOMoMYe-
CKMX NOAXOA0B

7.1 MepcnekTUBHbIE TEXHOIOMMU OUYNCTKN CTOYHBIX BOA

7.1.1 doTokaTranuTuyeckoe oKMUcNeHne ¢ ucrnosb3osaHnem TiO2

OT1oT MeTop npeacTaBnsieT cobor CUCTEMY OYUCTKW, PEeanv3oBaHHyH Ha npuHUmnax
hoToKaTanmsa, KotTopasi No3BONSET OKUCNSATL PSS OPraHUYECKUX COEAUHEHN, a Takke fe3-
MHMUMPOBaTL CTOYHbIE BOAbI [17]. BapnaHT gaHHOro Metofa MOXET Talkke UCnonb3oBaTh-
CS 4N OYMCTKM OTXOAALWMX ra3os (cM. pasgen 7.2.1.).

doTokaTanmnsaTop MOXET MPUMEHATs NGO B CyCNeHAMPOBaHHOM BWAE, KOTOPbIN
HeoBxo4MMO BOCCTaHaBnMBaTh 4SS MOBTOPHOIO MUCMOMb30BaHUs, b0 MMMOBUNN30BaHHbBI
dhoToKaTanmsaTop, HaHECEHHBIN Ha MHEPTHLIM cybeTpaT. [NocnegHuid NoAxoA, Kak Npasuio,
CHWKaeT 3pdPEKTUBHOCTE OUMCTKM, MO CPABHEHWIO C MPEeAbIAYLLMM, HO UCKNOYaeT Heobxo-
LVMOCTb B YCTaHOBKE AMS BOCCTAHOBMEHMA dboToKaranmaaTopa, Yto oTpaxaeTcsa Ha UHBe-
CTULMOHHBIX M SKCMNyaTaunoHHbIX 3aTpaTax.

Mpwn ncnonb3oBaHMM CyCcneHANPOBAHHOIO KaTanmMaaropa CTOYHy BOAly, COAepXKaLLyio
3arps3HUTENb, W KaTanMa3aTop NponycKkatoT B BUAE TOHKOW CYyCMEH3MOHHOW NMNEHKN Yepes psg,
nnacTuH 1 NogBepratoT Bo3gencTeuto YO-ceta. Nocne AoCTwKeHNs1 HeOOXOAUMON cTeENeHN
OYMCTKM OYUMLLIEHHYIO CTOYHYIO BOAY HaNpaBnsitoT B CUCTEMY M3BNEYEHUs katanusatopa. Po-
TOoKaTanuaaTop HanpaBnsaeTcsa ANs AanbHENLEro UCNonbL30BaHUs B 3TOM MpoLiecce.

doTokaTanUTUUECKNIA NPOLECC MOXET MPUMEHSATECH AMS MPOMBILUIIEHHBIX CTOYHBIX
BOALENLHO:

- OB6Lel OYNCTKM OT OpraHNYecKmx 3arpsisHUTENeN;

- CEeNEeKTMBHOW OYMCTKM OT TaKUX 3arpssHSoWNX BEWECTB, Kak dapmnpenapars! unm
nectuymnabI;

- CHWKEHMS TOKCUYHOCTM,

- ynydweHus GuopasnaraemocTy,

- cHwkeHus BINK / XTK;

- YNyYLWeHWs uBeTa 1 yCTpaHeHWe 3anaxa.

Mpw ncnone3oBaHWKM 3TOr0 METOAA XUMUKATLI HE NOTpebnsATCS.

[nsa Taknx BelecTs, kak kpacuTenu n hapmMaLleBTUYeckme npenaparbl, HabnogarTcs
BbICOKWE CTeneHn ounctku (> 99%).

MpeumyLlecTBa 1 HeJoOCTaTKN NPUBEAEHDbI B Tabnmue 7.1.

Tabnuua 7.1 — lMpeumyLlecTBa U HEAOCTATKU, CBA3AHHbLIE C NMPUMEHEHMEM AMOKCMAA TUTaHA ANS
choTOKaTANUTUYECKOTO OKUCMEHMS CTOMHBIX BOJ, COAEPXALLMX 3arpasHSAOLLME BeLLecTBa
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CycneHnsusa TiO;

MmmobunusosanHbin TiO2

nocne cpoTokaranunsa;
- MOXET KoarynmpoBaTbCs N TepATb
aKTUBHOCTb

Mpeumywiectesa |- OTHOCUTENBHO AOCTYMNHA; - HE HY)XHO 3aMEHATb kaTanuaa-
- OTHOCUTENbBHO Heaoporas; TOp nocre goTokaTanusa,
- obrnagaet BbICOKOM (POTOAKTUBHO- |- Nerko3aMeHseMbIN;
CTbIO; - OTCYTCTBYET KOarynsauus;
- BbICOKas NnoLab NOBEPXHOCTU NO |- NPONPUETAPHBLIN METOZ, ANA
CpaBHEHMWIO C UMMOBMNM30BaHHBLIM Nony4YeHUst BLICOKOW NIowwasm
TiO2 (50 m2Ir); noBepxHocTU NokpbITus TiO2
- OTCYTCTBYIOT 3hpexTbl Macconepe-
Hoca

Hepocrarku - HeoBXOAUMO yAanUTL CYCNEH3MIO - Manasi JOCTYNHOCTb;

- MeHblLlaa nnowaab NoBepPXHO-
CTW, YEM Yy CYCMeH3uu,

- NpobnemMbl CNEXnBaEMoCTU U
HaAeXHOCTU

7.1.2 KoMOGUHMPOBaHHOE ANEKTPOXUMUYECKOE OKUCIIEHUE

KomMGUHMpOBaHHbIE MPOLECCHI 3NIEKTPOXUMUYECKOTO OKUCIEHUS] COMETAaloT SMeKTpo-
XuMmyeckoe, POTOXMMUYECKOE M KaTarMTUYeCKoe OKUCIeHMe ANA AOCTWKEHWUA onTumarb-
HbIX PE3yNnbTaToB B OKWCIIEHUM TOKCUMYHLIX U GUOHepasnaraembIX OpraHUYECKUX BELLECTB

(cM. pucyHok 7.1).

Wcnonb3aytoT cnegyrowme KoMouHauuu:

- aHO4HOE OKWUCNEHWE 1 KaToaHas reHepaLus nepekucy sogopoaa (H202);

- KaToAHas reHepauus nepekucy sogoposa n Yb-obnyyeHuve;

- KaTanUTUYECKOE ANEKTPOXMMMYECKOE OKUCNEeHNe (reHepaums in sifu nepekncn Boao-
poaa u cneumndrnyecknx KaTannmsaTopos),

- 3MeKTPOXMMUYECKas reHepaums okucnutenen (Hanpumep, H202, Os), yneTpaduone-
TOBOE O0nyYeHne 1 pasnnyHbIe KatanmsaTopsbl.
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9

1 Yo-peaktop; 2 — Y®-namna; 3 — HanopHbIiA cocyn; 4 — 3M1eKTPOXUMNYECKIIA
peakTop; 5— aHog; 6 — MembpaHa; 7 — KaTof; 8 — MCTOUHWK MOCTOSAHHOIO TOK&;
9 — Hacocbl

PucyHok 7.1 — MpumMep KOMOMHMPOBaHHOIO MNpoLecca
3/1EKTPOXUMUNYECKOTO OKUCTIEHNS

Lienbto 3TX KOMOGVMHMPOBAHHLIX NPOLECCOB 3/1EKTPOXMMUYECKOTO OKUC/IEHUA SIBNSIET-
CA reHepauusi TMAPOKCUbHBLIX PaauKasoB, WUCNONb3YEMbIX AN OKUCMEHUS OpraHuyYeckux
BELLECTB, NMPUCYTCTBYIOLMX B CTOUYHbIX BOAAX, COAEPXKALLMX 3arpsi3HAIoLLME BELLECTBA.

OTa MeToauka NOo3BOMISIET MpeBpallaTh TOKCUUHbIE OpraHWyeckue 3arpsasHUTeNnn u
6uoHepasnaraeMble BellecTBa B 60/1ee fierkopasfaraemble opraHMyeckue CoearHeHus um
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NpPoBOAMTL OBLLYI MUHEPanM3aLmio OPraHMYecKknX 3arpsisHuTenen (npeepaiyarts UX B BOAY,
CONnV 1 anoKeug yriepoaa).

JKOonorMyeckme XapakTepUCTUKIN 3TOM TEXHONOMMK onpeaenstoTcs He Tonbko XIMK vnn
CTENEHBD OYUCTKM OT 3arpsisHUTENelr, HO Takke 6GropasnaraeMocTbio MPUCYTCTBYHOLLMX
B CTOYHOW BOAE 3arpssHUTEnew.

Mpupoaa maTtepunana snekTpoa CUMbHO BIIMSIET KaK HA CENEKTMBHOCTb, TaK U Ha 3d-
heKkTMBHOCTL npoLecca [20].

BaxkeH TwarenbHbIN MOHUTOPWHT CNEAYIOLLMX pabounx NapameTpoB:

- pH;

- TEeMnepaTypsbl;

- obLero coagepxaHua yrnepoaa;

- KOHLEHTPAaLMM OpraHU4eCKMX COEAMHEHWI B OUMLLEHHBIX CTOUHbIX BOAAX,;

- 3HepronoTpebneHus.

MpenmyLyecTBa 1 HeOCTaTKM NPUBEAEHBLI B Tabnuue 7.2.

Tabnuya 7.2 — MpenmyLlecTBa 1 HEAOCTATKN, CBA3AHHbIE C KOMBUHMPOBaHHbLIM
3MEKTPOXUMUYECKMM OKUCIIEHUEM

MpeunmyLyectsa Hepocratkn

- BesonacHas skennyaTauus; - HU3Kas CKOPOCTb peakumu B Cry4ae WHru-
-MO CpaBHEHWIO C TakMMW MeToAamu, Kak|bMpoBaHWA 3MEeKTPOLOB MNPOAYKTaMu peak-
XVIMUYECKOE OKUCNEHME, HET HEOBXOANMOCTY | Lin

B TPaHCMOPTUPOBAHNM N XPAHEHUM OMacHbIX
peareHTOB (Hanpumep, xnopa);

- OTHOCUTENBHO HU3KUA pacxoh 3SHepru
(HU3KMe TemnepaTypa v AaBleHre);

- MOXET NPUMEHATLCA Ans 06paboTkM CTOY-
HbIX BOA4 C OOLWMM coaepaHueM yrnepoga
(TOC) <5000 ppm

[ononHuTtensHasa nHpopmauma — no [18]-[20].
7.1.3 CBepPXKPUTUUYECKOE OKUCINIEHUE BOAON

CBEPXKPUTUYECKOE OKUCIIEHWE BOAOW SBMSETCA CneuuanbHbIM NPUMEHEHWEM Bapu-
aHTa BbICOKOrO AaBMEHWS OKVUCNEHUSI BMAXHOro Bo3gyxa. Peakuusi okMcneHUs NpoucxoanT
npu Temnepatypax Beiwe 374 °C n gaBneHnm eeiwe 22,1 MlMa.

Copepxalmecs B CTOMHOM BOJE OpraHNYECKME BeLLEeCTBa OKUCNSKOTCA A0 AMOKCHMAaA
yrnepoga, sogpl 1 asora.

Mpouecc NPUMEHUM K CTOYHBIM BOZaM B XMMWYECKOW, HedTexnmmnyeckon n dapma-
LIeBTUYECKOW NPOMbILLMEHHOCTU, COAEpPKalMM 3arpssHSIoLLMe BeLecTea C H13kon Gropas-
naraemocTbi W/ BbICOKOW TOKCUYHOCTBHO.

7.1.4 MeMm6paHHasa guctTunnaums

MembpaHHas pucTnnnsuma npeacTaBnseT CoboW TepMUMYECKU ynpaeBnsiemMbii npo-
Liecc, B KOTOPOM TONBbKO MOSIEKy bl Napa TPaHCNOPTUPYIOTCA Yepea NOpUCTbIe MAPOMobHbIe
membBpaHbl. 3arpsiaHeHHas Boga, nognexawas obpabotke MemOpaHHOW AUCTUNNALMEN,
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JO/MKHA HaxoguTbCA B HEMOCPEACTBEHHOM KOHTaKTe C OfHOM CTOPOHON MeM6paHbl 1
He MpoHMKaTb B Cyxme nopbl Mem6paH. vapodobHas npupofa membpaHbl NpenaTcTByeT
nonagaHunio XMAKUX pacTBopoB B MNOpbI n3-3a cun NoBEpPXHOCTHOIo HaTsXXeHuna.
B pesynbTarte rpaHuua pasgena gpas xugkoctu/napa obpasyercs Ha BXofe B Nopbl Membpa-
Hbl. OCHOBHble Tpe6GoBaHus ANs npouecca MemMOpaHHOW AUCTUNNALUM crleytolime: MeM-
6paHy Hesnb3a cMauyvBaTb W B ee nopax AOJIKHbI NPUCYTCTBOBATb TOIbKO Napbl U HEKOHAEH-
cumpyemble rasbl. Pasmep nop membpaH, MCNOMb3yeMbiX B MEMOPaAHHON ANCTUNNALUN, NEXNT
mexay 10 v u 1 Mkm. [IBuxylleli cunoii MeMGpaHHON AUCTUNNALMW SBNSETCA Pa3HOCTb
[OaBfieHnsl TpaHCMeMBpaHHOro napa, KoTopasi MOXeT NOAAEPXMBATLCA C OAHOW U3 YeTbipex
crneayowmx BO3MOXHOCTEN, NPUMEHSIEMbIX HA CTOPOHE Mepmeara, Kak nokasaHo Ha PUCYH-
Ke 7.2.

MpenmyLecTBo npouecca MeMOpPaHHOW ANCTUAAALMM MO CPaBHEHWIO C TPaAWLMOH-
HbIMU NpoLieccamn pasfeneHns 3akvyaeTcs B TOM, YTO OH OCHOBaH Ha 6onee HU3KOW pa-
6o4eil Temnepartype U rMapocTaTMyeckom JaBneHnn. MoryT 6biTb UCMO/b30BaHbl PacTBOpPbI,
nUMerLLe Temneparypbl, 3HAYNTENbHO MEHbLUME, YeM WX Temnepatypa KuneHus, nof Aas-
neHveMm, 6AU3KUM K aTMOCepHOMY.

BXoA4 BbIX0oA BXOA4 BbIX0OA BXO/4,
BOAbI nepmeata  ofbl oxnaxaatoLyeii Bogbl
e L||T } [">unpkoctn
mMembpaHa KoHaeHca-
Top
nepmear
BXx°[,
Noxnaxgatouweii J Te° X[ npoay-

BbIXOL, Bxoa BbIXOZ, XWUAKOCTW BbIXOA  BEYHOro BbIXO[,

o BO/AbI rasa BOAbI
BoAbl  nepmeara B°[bl npoayKT A Jal

DCMD AGMD SGMD VMD

PuycyHOK 7.2 — PazfinuHble TuMbl KOHGMUIypaLuii MeMGpaHHo AUcTUANSLMN

B oTiMune oT mem6paHHbIX MPOLECCOB Ha OCHOBE [aBfeHus, MembpaHHas AWCTUN-
NAUMS B NPUHUMME HE HYXAAETCA B TaKMX peareHtax, TakuxX Kak KUCAOTbl UM aHTUCKaaHTl,
NoTOMy 4TO MembpaHbl HAMHOrO MEHee YyBCTBUTE/IbHbI K KOHLEHTpaLMOHHOM nonspusaumm
WM 3arpssHeHno Memb6paHbl. Takum o6pas3om, MembpaHHas AUCTUNNAUMSA He Tpebyer,
4yTObbI CTOYHAS BoJa NogBeprasiacb OnpefenieHHol npegBapuTesnbHON 06paboTke.

BblgeneHve/KoHUeHTpauma HeneTyunx coeguHeHuii (Hanpumep, WMOHOB, KUCMOT, KOf-
nonaoB, MakpoMOsieKkyn) U3 BOAHbLIX NOTOKOB W yganeHue crefoBbix kKonuvecTs JIOC, Takux
Kak 6eH30/1, X10pohopM U TPUXIOPITUIEH W3 BOAbI, SABAAIOTCA AOCTUTHYTbIMU 3KONOrMYe-
CK/MMW NpenmyLiecTBaMm MeMbpaHHOi ANCTUNNALUN.

JononHutensHas uHdopmauusa — no [22], [23].
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7.1.5 MogudumpoBaHne MMKPOOPraHU3MOB AJISl OUMCTKM 3arpsi3HeHHbIX BOA,
copgepxawmux 3B

OTOT MeTo[ 3aKn4aeTcsl B UCMONb30BaHNM MOAUMULIMPOBAHHBIX MUKPOOPraH1M3MOoB
(Hanpumep, hOTOCUHTE3VPYOLLMX BakTepUi NN 3yKapuoT, TakMX Kak apoxoky, rpnbsl n ¢o-
TOCUHTETMYECKNE MUKpoBOZopocnn) aAns o6paboTkm CTOYHLIX BOA, coaepxawmx 3B.

OTOT MEeTO OUMCTKM COCTOMUT M3 TPEX STaroB:

- BbIOOP €CTeCTBEHHLIX MUKPOOPraHWU3MOB;

- (hOpMMpOBaHME MUKPOOHBIX BapUaHTOB C YIYYLWEHHBIMA XapakTepuctykamum ans
OUMCTKM OT LieNeBbIX 3arpsi3HUTENEN B CTOYHbIX BOAAX;

- BBEeHVe yyyLleHHbIX MUKPOOPraHM3MOB B NMPOLLECC OYUCTKM BOAbI.

OToT MeToa4 SBNAETCA anbTepHaTMBOW APYrMM METofaM, TakMM Kak XUMUYECKOe
OKUCIEHNE UM CXUraHne ANA OYUCTKU CTOYHBLIX BOJ, C XapakTtepHbiM nokasatenem XK.
CHwkeHue yposHsa XIMK B CTOYHbIX BOAax SBNSAETCA NPEMMYLLECTBOM AAHHOW TEXHOMOMM.
OdbpekTmHOCTE oumcTkm no XIK, cBasaHHasA ¢ eCTECTBEHHO YIy4LUEHHBIMU MUKPOOPraHN3-
Mamu, npuBeaeHa B Tabnuvue 7.3.

Tabnuya 7.3 — OPdeKTUBHOCTb OUYMCTKMN OT 3arpA3HEHUIA C UCNONb30BAHUEM €CTECTBEHHO
YNyYLLIEHHbIX MUKPOOpPraHnmamMoB no nokasarenam TOC/XMNK

OhheKTUBHOCTL OUUCTKM
(% obwyero cogeprxaHus KommeHTapum
yrnepoaa TOC vnu % XIMK)

XapakTepuctumkm
OMULLEHHOWN CTOYHOWN BOAbI

100 r/n TOC, copepxaHne nonMMmepoB
aKpUNoBOW KNCNOTbI, NONTMMEPOB Me- 70-97 TOC MunotHaga ycTaHoBKa
TaKpUIoBOW KUCINOTbI U TMAPOXMHOHA
CTOYHble BOAbI, 3arpA3HEHHbIE AUME- 98 XMK JlabopaTopHbI
TMndopMaMmaoM 3KCNEepUMEHT
Bpems obpabotku —
2 AHSA ANSA CTOYHON

CTo4Hble BOABI, 3arpA3HEHHbIE MET-

60 XIK BOAbI, coaepXallen

(hopmutHOM mMeThopMuH 95 %
XK

CTouHbIE BOAbI, 3arpsA3HEHHbIE 98 TOC .
MeTunumaHnaom
CTouHbIE BOAbI, 3arpsA3HEHHbIE CyIb- Bpemsi xpaHeHWs —
haHUNOBOW KNCMOTOM U XIOPUAUOHAMMN 90 TOC 11 AH 1 copepxaHve
hapmaLeBTUYECKOro NPeanpUaTUS xnopuaa — 32 rin
CTo4HbIE BOAbI, 3arpsi3HEHHbIE anuda-
TUHECKUMW KNCIIOTaMU 1 NPOU3BOAHbI- 100 TOC —

MU PTaNeBOr KUCNOTbI
UcTouHnK — [24].

leHepaLma MUKPOBHLIX NOMYNALMIA OCYLLIECTBNSAETCA B HEMPEPbIBHBLIX KYMNbTypax, rae
KynbTypHas cpefa NoCTOsHHO pasbaBnseTcs, YTo No3BoMiseT NoAASPXKMBaTL MHOTOKPaTHbIE
KNETOYHbIE SIMHUN B TeYEHME ANUTESIbHbIX NEPUOAOB BPEMEHN MPU NOCTOSHHON MIOTHOCTU
KneToK. ATOT MEeTOA KyNbTUBUPOBAHUS KITETOK U3BECTEH Kak MPUHLMN TypbuaocTaTa.
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JononHuTenbHasa nHdopmauus — no [24].
7.2 MNepcneKTUBHbIE TEXHONIOrUMM OYUCTKN OTXOAALLMX ra3oB

7.2.1 ®doTtokatanuTuyeckoe okucrneHme J1IOC c ncnonb3oBaHuem aMoKkcuaa
TUTaHa

PoToKaTanuTMHEeCKoe OKUCIEHWE, Takke Ha3blBaemoe (PoToKaTannsoMm, NpeacTaBns-
eT cobo MeTol, NUCMOonNb3yeMbIN AN OKUCIEHMNS MHOMX 3arpssHAOLLMX BewecTB (Hanpu-
mep, JIOC, coeanHeHUn cepbl, COEAUHEHMA a3oTa, yCTpaHeHus 3anaxoe u Gakrtepui), co-
LEepKaLMXCs B OTXOAAWMX rasax. BapmaHt meToaukm Taicke MoxXeT BbiTb MCnonbL3osaH Ang
OYMCTKM CTOYHBIX BOZ, (CM. 7.1.2) ANS HASKUX KOHLEHTPaLWA 3arpasHUTENEN.

OT0T MeToA ucronbayeT katanuaaTtop TiO2 u cuctemy obnyyeHUs 4Na akTuBaumm Ka-
TanuaaTtopa (MOryT UCMonNb30BaThCA YNbTpadrMoneToBbIe NyYn OT MCKYCCTBEHHBIX Nlamn unv
COMHEYHOro cBeTa).

O6veanHerHoe gerictere YP-uanyvenua n TiO2 npeBpawjaeT 4actb AOCTYNHOrO BO-
[ASHOTO napa B BO34yxe B ABa O4eHb CUSbHBIX OKUCIUTENS: rMAPOKCUnbHble pagukansl (OH)
1 cynepoKcuaHble noHbl (02°).

Yananenne JNOC, coepmHeHun cepol, coegnHeHun asota (Hanpumep, NOx) n naxyumx
BELLECTB M3 OTXOASLLMX ra3oB ABMAETCA OCHOBHBIM NPEUMYLLECTBOM AaHHON TEXHOMOIUN.

B oTnvume OT MeToAoB, KOTOPbIE OCHOBAaHBI UCKMOUUTENBLHO Ha aacopbummn n KoTo-
pble NMPUBOAAT K MEPEHOCY 3arpsasHAOWMX BELLECTB C HEOOXOAUMOCTLIO JOMONHUTENBHON
OYNCTKM, POTOKATANNS NOSHOCTHIO MUHEPANN3YET OPraHNYECKMUE 3arpa3HUTENN.

OTOT MeToA NPUMEHUM A1 NPsIMON 0OpaboTKM OTXOAALLMX ra30B, NOCKOMbKY TEMMe-
patypa B ananasore 20 °C — 80 °C He BnusieT Ha 3 PEKTBHOCTL npouecca [26].

BnaxHocTb BnusaeT Ha addekTnBHOCTe MeToga. OTHOocUTenbHas BnaxHocTb 40 %
cunTaeTcs ngeansHom [26].

OkennyaraumoHHbIe 3aTpaTtbl B OCHOBHOM CBA3aHbl C SKcrinyatauuen Y®-namn n co-
OTBETCTBYIOLLMM PACXOLOM SMEKTPOSHEPTN,

[BuKyLlen cunon Ana peanusauum 3TOM TEXHUKU SBNSETCA OorpaHuyeHue narybHbIx
HEMNPUATHOCTEN BOKPYr YCTaHOBOK (Hanpumep, OT Wwrama).

JononHutensHasa nHdopmaums — no [18], [26], [27].

7.2.2 MeToa OUUCTKU OTXOAALLUX ra3oB C UCMONb30BaHUEM KepaMUUYeCKUX
(PUNLTPOB U KATaNUTUYECKOro BOCCTaHOBIIEHUS

OcHoBa npouecca cocTonT B 00paboTke OTXOAALMX ra3oB MpU Temnepartype A0
400 °C nyTem NponyckaHust UX 4Yepes Kepammyeckne UnbTPYoWmME SNEMEHThI, HasbiBae-
Mble CBeYamW, C Katanua3atopom (CM. PUCYHOK 7.3). 3arpsasHuTenn, cogepxalimecs B OTXO-
AAWmX rasax (neinb, kncnotel, NOx, Taxensle metannel n NXA4/MNXOP), yaansawoTtes B eam-
HOM Liexe, B KOTOPOM MPOUCXOAUT Cneayrollee:

-kucnele rasel (HCI, SOz HF) HenTpanuaytotcs nytem BBefeHus OukapOoHata
HaTpUs, N3BECTN Nepes KepaMNYeCckUM 1 KaTanuTUYECKUM (PUnbTPOM;

- NOx BocctaHasnmeaeTcs A0 N2 u H20 nyTtem nponyckaHusi yepes Kepamu4eckui m
kaTanutuyecknn ounneTp (kapbamug nnm ammuak BBoAATCA B oTpaboTaHHble rasbl nepen
PUNLTPOM);
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- NblNb ypanseTcsa dunbTpaynelil ¢ ncnonb3oBaHNeM Kepamuyeckux unbTposB. Cu-
cTeMa NHEBMATUYECKOTO UMMy/bCa UCMONb3YeTCs AN OYUCTKM KepaMUYECKUX 3/TIEMEHTOB.
YnoBneHHasa Mbl/ib HanpaBasieTcsa B OYHKeP ANA XpaHeHus;

- NU44/NXA0P yganatoTca kKaTanuTUYeCcKon CUCTeEMOl nnn agcopbupytoTcsa Ha punbTpe;

- TAXenble meTanbl agcopbupyrTca Ha punbTpe.

1— koTen 1-i cTyneHu; 2 — kepaMuyecknii 1 katannutuyeckuii punbtp;
3 — KOoTen-aKoHoMawm3ep 2-i CTyneHn; 4 — afAcopbUNOHHbLIA OUNbLTP;
5 — BeHTUNATOp; 6 — 3nekTporeHeparop; 7 — naposas TypbuHa;
8 — BO34yLUHbIN oxnaguTens; 9 — xpaHunuwe kapbamumga n aMmumaka;
10 — xpaHunvue peareHTos; 11 — xpaHunuviie 0TX040B

PucyHok 7.3 — TlpuHuMnuanbHas cxema OYUCTKM OTXOAALMNX ra3oB
C UCNOJ/Ib30BaHMEM KepaMnyecknx ouibTPOB U KaTa/iMTUHeCcKoro BOCCTaHOBEeHNUS

OrpaHuyeHns B NpUMEHEHWN AaHHOTO MeToga NpuBefeHbl B Tabnuue 7.4.

Tab6nuuya 7.4 — OrpaHuyeHus B NPUMEHEHUW, CBA3aHHbIE C METOLO0M MHOXECTBEHHOTO yaaneHus
3arpAsHALWMX BeLWecTs

Mpobnema OrpaHuyeHve
napasnnyeckoe conpoTuB/ieHne cuctembl (6e3 yyeta 2-2,5 klMa
BO34yX0BOA4O0B)
CpokK cnyx6bl KEpamMMyecKkoro n kaTanutmyeckoro usb- 6-8 nert
TpoB
MoTepu TemnepaTtypbl MeXAy BNYCKHbIM/BbIMYCKHbIM 20°0 _ g8 °0

wTyyepamu guibTpa

MpeumywiecTBa U HeJoOCTaTKM NpuBeAeHbl B Tabnuue 7.5.
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Ta6nuya 7.5 — MNpeumyLiecTBa n HeZOCTaTKK, CBA3aHHbIE C METOLO0M MHOXECTBEHHOIO

yAaneHua 3arpAasHALWnX sewects

MNpenmyulectea

Hepocrartku

- KOMNaKTHasA KOHCTPyKUMs: 6ok B ABa-TpW pasa KOMMakT-
Hee ApYrux TEXHONOMMYECKMUX YCTaHOBOK,;

- Bbicokas 3¢pdeKkTUBHOCTL hunbTpauum: BbIGPOCH! MbiNK
0BbI4HO MeHee 5 MI/HM3, He3aBMCUMO OT KOHLEeHTpaumu
BCacbIBaeMOW MNbiny;

- ONTUMM3aLMA NOTPeDONeHNs peareHToB: BbICOKAS XUMU-
Yyeckas akTMBHOCTb peareHTa npu BbICOKON TeMnepaType;

- yny4weHHan o6paboTka BbIBpOCOB, cCofepKalLmx CeneHx;

- OTXOAbl: ONTUMM3aLMA NoTpebneHns peareHTOB MPUBO-
AUT K CHWKEHMIO  OTXOAOB W1,  CrejosarernbHo,
K YMEHbLUEHHOMY MXx obbema ans obpaboTtkv (Mnn yTunu-
3auun);

- onTuMmK3auma npouecca yaaneHnsa NOx: uHTerpaums ka-
TanUTUYECKOW CUCTEMbI NO3BONSET rMbko ymeHbwnTb NOX;
- COKpaLleHne TexHudeckoro obcnyxusaHusi: o6opyposa-
HWE YMEHbLLEHO A0 CTEMEHU UHTErpaLmm TEXHONOTNYECKON
CMCTEMbI, TEM CaMbiM MWHMMW3UPOBaHbI 3aTpaTbl Ha TeX-
HU4eckoe obCcnyXMBaHue,

- NPOM3BOANTENBHOCTL KOTNa nosbicunace Ha 10 %: Ans
eaVHMLbI, CHabXEeHHOW CMCTEMOW peKynepauum 3Hepruu,
3TOT MPOLECC MO3BOMSAET, C OLHOW CTOPOHBI, YBEMUYUTL
[LOCTYNHOCTb  TENNOOBMEHHMKa,  PaCnoONioOKEHHOro  3a
PUNbTPOM, MyTEM OFPaHUYEHUS 3arpsi3HEHUs, a ¢ 4PYron
CTOpPOHBI, MOBLICUTL 3HEProaddEKTUBHOCTE 38 CHET CHU-
XeHUs1 TeMnepaTypbl AbIMOBbIX ra30B;

- HU3KME 3KCrnyaTauuoHHble pacxoabl: Huskve 3arpatsbl
ABMSOTCA  CNEACTBMEM  BblWEyKasaHHbIX  (DaKTOpOB.
B 3aBMCMMOCTM OT XapaKTEpUCTUK YCTaHOBKU 3KOHOMUSA
mMoxeT pgocturate 30 % Mo cpaBHEHUIO C OObIYHBIMU CU-
cTemamun

- METOZ N3MEPEHUS: NepBbIn
6nok 6bin ycTaHOBNEH Ha BO-
cToke ®paHuun B HBape
2004 r;

- CPOK Cny0bl KEpaMUHECKNX
W KaTanuTuieckux unsTpos;
- KOJIMYECTBO KePaMUYECKnX U
KaTanuTuiecknx punsTpos;

- MCMOMNb30BaHNE PEareHToB U
obpa3soBaHune TBepAbIX Unn
XUOKMX OTXOA0B

JononHutensHas nHpopmauma — no [28].

7.2.3 Nna3smeHHO-KaTanuTU4yeckne NPoLEecChbl OYNCTKN OTXOASAIMUX ra3oB OT

NnocC, NOx, SOz, CO

[na npeanpusiTuii, Ha KOTOPbIX YPOBEHb 3arpsid3HEHNsT OTXOAALLMX rasoB (razoobpas-
HbIMW BeLlecTBaMun) He npesbiwaer 3000 Mr/ME, NepcrneKkTUBHLIM ABMSETCA MPUMEHEHWE

nnasmakaTanmuTM4eckomn YCTaHOBKMW.

TexHOnorMs ocHoBaHa Ha BbICOKOW OKUCIUTENBHOW CNOCOBHOCTM MPOLYKTOB BbICOKO-
BOJIbTHOrO 6apbEePHOro SMEKTPUYECKOro paspsiga — niasmbl, @ Takke Nocneayowem riyco-
KOM OKMCIIEHUM MPOAYKTOB KOHBEpCMKM, 06pa3oBaBLUMXCS B pesyfbTate MPOXOXAEeHUs BO3-
Ayxa yepes MnasmeHHblli peakTop MepBoW CTYMEHW, B KaTanMTUYeCKOM peakTope BTOPON
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ctyneHu. [1oouncTka raso-Bo3ayLLUHOM CMECK NPOUCXOAUT 3a CHET (PUHULLHOMO pacLLeneHns
OCTaTKOB 3arpsAsSHALMX BELLECTB 1 030Ha (326), CMHTE3NPOBaHHOMO B NNa3MEHHOM peak-
Tope, po CO2, H20, O2, N2 1. o. B nnasaMeHHO-KaTanMTn4eckux ycTaHoBKax NpuMeHsieTca
HM3KOTEMMEpaTypHbIA KaTanuaaTop, KOTopbi Grnaropaps HanmuMuuio CTYMEHW MNna3MeHHoro
peakTopa adpdekTuBHO paboTaet B gnanasoHe Temneparyp 30 °C — 70 °C.

MapannenbHO C O4YUCTKOM OTXOASALUMX ra3oB OT rasoobpasHbix 3arpsAsHsIIOWLUX Be-
LLIECTB NPOUCXOAUT rnybokas AesnHpeKUMa N CTepunm3aums Bosgyxa.

Ons acddekTMBHON peanusauynm faHHOrO metopa Heobxoauma npeaBapuTenbHas
O4MCTKa razoobpasHbiX BbIOPOCOB:

1) ocyLlka razoobpasHbix BbIOPOCOB OT BNnaru

2) yaaneHve nbinv 1 B3BELLEHHbIX TBEPAbIX BELLECTB (AN UCKNIOYEHNS BO3ropaHus).

KpaTkuii nepeyeHb BELLECTB, OYUCTKA KOTOPLIX MOXET BbIMNOSIHATHCA C MCMONb30Ba-
HMEM nrasmMeHHO-KaTanMTUYeckon YCTaHOBKW, NpuBeaeH B Tabnuue 7.6.

Ta6nuya 7.6 — KpaTkuii nepeyeHb BELLECTB, OYUCTKA OT KOTOPbIX MOXET BbINOMHATHCA C
UCMOMNb30BaHWEM MIa3MEHHO-KaTanmMTUIECKoN YCTaHOBKM

CreneHb Knacc

Bewyectso o
oumncTkn, % onacHoCcTU

Okemapl: okevg aszota (Il), agnokema asorta, okeng yrnepoaa Jo 97-99 2-4
ApomaTtmyeckne yrnesoaoponbl. rugpokcmbeHson (deHon),
GeH3on, anmeTmnbenHson (kcmnon) (CcMecb M30MEepoB 0-, M-, M-),
mMeTunbeHson (Tonyon), sTeHnnbeHson (BUHNNOGEH30mn, CTUPON)
n ap.

Anbpernabl, KETOHbI M UX MPOM3BOAHbLIE: NpornaH-2 (aueToH),
dopmanegerna, 6eHsanbaerng (6eH30MHbIN anbaerua), MeTu-
naueTar, aTunauetaT, auetanbaerns (YKCYCHbIA anbaerup)
n ap.

MoHokapOoHOBbIE KMCMOThI: METAHOBAas KUCnoTa (MypaBbuHas
KMCnoTa), aTaHOBas KUCNoTa (YKCycHas KUcnoTa) u ap.

CnunpTbl: 3TaHON (STUMOBBIA CNMPT), NPONaH-2 (M30NPONUINOBLIN
CnvpT) 1 ap.

HypHonaxHywue sewecrsa: auruapocynbdug (ceposogopoa),
aMMmak, aAMMeTUNcynbdua, CMecb NpUpoaHbIX MepkanTaHos| [o 85-98 2-4
(B nepecueTe Ha aTunmepkanTaH) (ogopaHt CIM)

Mpoune  BewecTea: O30H, aHTpaueH,  AubyTtunben-
3on-1,2-gukapboHat (anbytundptanar; AMOyTMNOBLIN  3dump
¢Taneson kucnotbl), npon-2-1 (akponewH), TeTparnapodypaH,
2-METUNMNPONMOHOBAas KMCNoTa (u3oMacnsHas Kucnora), cMmechb
npeaeneHbix yrnesogopoaos C1 — Cs (Mo MeTaHy), cMech npe-
AenbHbix yrnesogopoaos Cs — C1o (Mo rekcaHy)

o 87-97 2-4

Mo 85-96 2-4

Mo 90-92 2-3

o 92-95 34

o 85-99 14
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3aknounTenbHble NOJIOXKEHUA U peKOMeHAALUU

Ina paspaboTkn HacToswero npoekTa cnpasoyHuka HAT Gbina cdopmmupoBaHa Tex-
Hynyeckasa paboyas rpynna (TPl 47) «Cuctembl 06paboTku (obpalleHns) co CTOYHbIMU BO-
JdaMn N OTXOAALLMMU TrasamMm B XMMUYECKON NpoMbineHHocTu». Cocta TPl 47 6bin
yTBepxaeH [poTokonom coeelyaHus NOA NpPeAceaatensCcTBoM 3amectutens MuHuctpa
npOMbILLNeHHOCT 1 Toproenu Poccuitckon depepaumn B. C. OcbMakoBa oOT 22 mapTa
2017 r. Ne 15-0OB/12 «O hopmmpoBaHum TexHmueckmx paboumx rpynn 2017 r.».

B uensx cbopa mHopMaLMK O MPUMEHAEMBIX Ha MPOMBILLNEHHbIX MPEANPUATUSAX
TEeXHOMNOTMYECKMX npoueccax, obopyaoBaHUM, 06 WCTOYHMKAX 3arpssHEHUs OKpyXKarollewn
cpefbl, TEXHOMOMMYECKMNX, TEXHUHECKMX U OpraHn3aLmoHHbIX MEPOMPUATUSX, HaNpaBneHHbIX
Ha CHWKEHWE 3arpsi3HEHUS OKPYXKaKoLLEen Cpeabl 1 MOBbILLEHNE 3HEPro3dHEKTUBHOCTA U pe-
cypcocOepexenuns, Obina NoAroTOBMEHA aHkeTa AN NPeanpusTun, copepxawas hopmbl
4ns cbopa faHHbIX, HeoBxoauMeIx Ans paspaboTkv npoekTa cnpasoyHuka HAOT.

Mpu pa3paboTke npoekTa cnpasoyHuka HAT Gbinn ncnonbaosaHbl matepuansl, Nosny-
YeHHble B xoae cbopa AaHHbIX, COOTBETCTBYHOLWME oTpacnesbie cnpasoyHuku HOT, a Take
Esponeiickoro cotoza no HAT Common Waste Water and Waste Gas
Treatment/Management Systems in the Chemical Sector.
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MpunoxeHue A
(o6a3aTenbHoOe)

UTC 47—2017

TepmuHbI, onpeaeneHns U CokpalleHus

TepMuUHbI 1 onpeaeneHns NnpueegeHs! B Tabnuue A.1.

Tabnuya A.1 — TepMuHbl 1 onpeaeneHus

TepmuH

OnpeaeneHne

HopmatusHble
AOKYMEHTbI

BoaHbI 06bEKT

MpypoaHbIN NN NCKYCCTBEHHBIN BOAOEM, BO-
INoToK NGO MHOMN 0OBEKT, MOCTOAHHOE UM
BpEMEHHOe CocpefoToYeHNE BOg B KOTOPOM
MMeeT xapakTepHble opMbl U NPU3HAKN BOA-
HOro pexuma

«BoaHbI koaekc Poc-
cuckon deaepauymn»
ot 03.06.2006 1. N 74-
>3 (peq. ot
29.07.2017)

Boab! C BLICOKOW MU-
Hepanusauyuen

ConeHble BoAb! U pacconbl, 06pasytowmecs B
[pesynbTaTe TEXHONOMMYECKOro npouecca
(KOHLIEHTPUPOBaHWe, HacbILWeHe 1 T.4.)

MuHepanusauuvs Bogpbl - CymmapHas KOHLUEH-
TpaLusi aHUOHOB, KATUOHOB U HeAUCCOLUNPO-
BaHHbIX PaCTBOPEHHbIX B BOAE HEOpraHn4e-
CKVX BELLECTB, BbipaxaroLasncs s riame;
ConeHble BoAbl - BOALI C MUHEpanu3auuven
oT 10 go 50 r/gm3;

Pacconbl - BOAbI C MMHEpPanM3aLumnen cabille
50 r/gm3

FOCT 27065-86 «Ka-
4ecTBO BOA. TepMUHbI
 onpeaeneHma»

BarpsisHsioLLee BeLle-
CTBO

BeLuecTBO UNm cMech BELLECTB, KONMMYECTBO U
(M) KOHLEHTPaUMA KOTOPbIX NPEBbILLIAT
YCTaHOBMNEHHbIE AMNS XMMNYECKUX BELLECTB, B
TOM YnCrne paanoaKkTUBHBIX, UHbIX BELLECTB U
MUKPOOPraHN3MOB HOPMaTUBbLI U OKa3bIBatOT
HeraTBHOE BO34ENCTBME Ha OKPYKatoLLyHO

cpeny

benepanbHbIn 3aKoH
ot 10.01.2002 N 7-03
(peq. ot 29.07.2017)
«OB6 oxpaHe okpyxa-
roLLLen cpeabl»
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TepMuH

Onpepenenne

HopmaTtusHble
AOKYMEHTbI

3akayka CTOYHbIX BOA

MpoekTHOOOOCHOBaHHASA U30MNSALMS CTOUHBIX
BOZ, B NnacTbl (N1acT-KONNEKTOPbI) FOPHbIX
nopog,

lMnacT (nnacr-konnekrop) — Neonoruye-
CKOe Teno, CNoXXeHHOe OfHOPOAHOW reonorn-
MECKOW CPeaov U OrpaHUYeHHOE ABYMS MO-
BEPXHOCTAMW HannacToBaHus.

["opHas nopoga - yctonymeasi no CoctaBy m
ICTPOEHMIO NPUPOAHAas accoupaums ogHOro
MM HECKOMNBbKMX MUHEpa-

INOB UM MUHEparbHbIX arperaTtos

FOCT P 57700.5-2017
«YumcneHHoe mogenu-
[poBaHve dU3nIecKnx
npoueccoB. TepMUHbI
1 onpenenerns B 06-
INacTu MexaHukM Teve-
HU B MOPUCTBIX Cpe-
laax»

FOCT P 50544-93
«Mopoab! ropHbie.
ITepmMuHbI 1 onpeae-
IneHus»

BbIGpockl B aTMO-
cepy

OTpaGoTaHHble rasbl, napbl U Mernkue 4acTu-
Libl, BbIOPOLLEHHbIE B BO3AYLLUHYIO Cpeay

FOCT P 56255—2014
« TepMmuHBI 1 onpepe-
IneHns B obnactn
obecneyeHnsa 6e3-
ONaCHOCTY XN3HN U
300poBbA»

cxonHas Boga

Bona, nocTynarowas ns sogHoro obbekTa

rOCT 25151—82
«BopgocHabxeHue.
ITepM1HbI 1 onpeae-
IneHna»

MeTon Ha koHUe Tpy-
Obl

MeTOA, KOTOPBIN CHKAET KOHEYHbIE YPOBHU
BbIOPOCOB UM NOTpebneHns pecypcoB, HO He
n3MeHsieT dyHaameHTanbHyto paboTy ocHoB-
Horo npouecca. CMHOHMMaMK SBNAOTCA
«BTOPUYHBIA METOA» U «MeTog 6opbbbl ¢ 3a-
rPSI3HEHNEMY; aHTOHMMaMK SBASHOTCA "nep-
BUYHBIA METOA" N «NPOLECCHO-
MHTErpPMPOBaHHbLIN METOLY

BREF CWW [26]

Hawnyuwwe goctyn-
Hble TexHonorun (HAT)

[TexHomnorus Npov3BoACTBa NPOAYKLMM (ToBa-
pOB), BbINONHEHUS paboT, OKkasaHUs yCnyr,
onpegenseMasn Ha OCHOBE COBPEMEHHbIX A0-
CTVXKEHUI HaYKWN Y TEXHWKU U HAWMy4LLEero co-
METaHWS KPUTEPUEB JOCTWKEHMWS Lienei
OXpaHbl OKpYXXatoLLel cpefbl Npy yCrnoBum
HarnM4ms TEXHNYECKON BOSMOXHOCTU &€ npu-

MeHeHWA

deaepanbHbIli 3aKOH

oT 10.01.2002r. N 7-

P3 «O6 oxpaHe okpy-
bKaroLLen cpeabl»
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TepmyH

Onpegenexne

HopmaTtusHble
LOKYMEHTbI

HeopraHnaoBaHHbI
NPOMBbILLIEHHbIA Bbl-
Gpoc
(HeopraHnsoBaHHbIN
BbIOpPOC)

MpOoMbILLNEHHBIN BbIGPOC, MOCTYNAKLWNA B
aTMOChEpHbLIN BO3AyX B BUAE HEHaMNpaBneH-
HbIX MOTOKOB rasa B pesyfbTaTte HapyLueHWs
repmeTU4HOCTN 060pPYyA0BaHUS, OTCYTCTBUSA
NN HEYAOBNETBOPUTENBHON paboTkl 060py-
[noBaHWS MO OTCOCY rasa B MeCTax 3arpy3aku,
BbIPY3KM MMM XpaHeHs NpoaykTa

MpumevyaHusna

1 HeopraHusoBaHHble BbIOPOCEI O3Ha4alT He|
npeaycMOTPEHHbIE 3apaHee U He npeoTBpPaLlEHHbIE]
BbiGpockbl B aTmocdepy cbipb W (MN) pesynbTaTos
peanusauuu MPOMBbILWMNEHHBIX NPOLECCOB, HE OCHa-
LEHHbIX UNbTPaMN UMM KOHTPONbHLIMU MEXaHU3Ma-
MW, NpeAHa3HaYeHHbIMU ANA NpeAoTBpalleHns unu
COKpalleHus 3Tux BblbpocoB, nMMBo He NOMy4MBLUMX
YaCTUYHOM UNM NOSIHOM OYMCTKM NPOAYKUMM OT onacH
HbIX NpuMecel nepes BbIOPOCOM WX B OKpPYXKaloLLyio
cpeay.

2 K HeopraHM3oBaHHbIM MCTOYHMKAM MPOMBbILLIIEHA
HbIX BbIGPOCOB MOFYT OTHOCUTCSI OTKPbITLIE CTOSIHKM
aBTOMOOUNEN, NepeABWKHbIE WCTOYHUKW, MIOLLAAKHW
XpaHeHUsl 1 Neperpyskn TOBapoB.

3 B eBponeiickux cnpasodHukax HOT ana 0603Ha-
YEHUS HEOPraHM30BaHHLIX MPOMBILUNEHHbIX BbIGPO
COB/COPOCOB MCNONb3yeTcsl TEPMUH "He3annaHupo-
BaHHbI BbINYCK 3arpsA3HAIOLMX BELIECTB B OKPYXKalO
wyto cpeay"” (unplanned release).

FOCT P 56828.15—
2016 «Hannyuwwne
INOCTYMHbIE TEXHOMO-
rmn. TepmuHbl 1 onpe-
ineneHnsa»

OpraHn3oBaHHbIN UC-
TOYHWK BbIGpOCOB

CTOYHWK 3arpsisHeHMst aTMOCHEPHOro BO3-
nyxa, xapakTepuayoLmincs HanpaeneHHbIM
BbIBPOCOM BpefHbIX BELLECTB Yepes cneyu-
anbHO COOPY)XEHHOE YCTPOMCTBO

FOCT 32693—2014
«YYeT NpoMbILLINEH-
HbIX BbIBPOCOB B aT-
Mocdepy. TEpMUHBI U
onpeaeneHna»

OTxoasawmmn ras

"a30BbIi NOTOK OT UCTOYHMKA BblAENEHNA 3a-
FPASHSAOWMX BELLIECTB

Mpukas N'ockomakono-
rn P® ot 30.04.99 N
216 «OB6 yTBEpPXKAEHUN
MeToaukun pacueta
BblaeneHun (BbIOpO-
COB) 3arpsi3HsIHOLLMX
BeLecTs B atMmocdepy
Npv NPON3BOACTBE Me-
TannonoKpbITUA ranb-
BaHWU4YECKNM Crocobom
(N0 BennumMHam
YAenbHbIX Nokasare-
nen)»
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TepmuH

HopmaTtuBHbIE

Onpegenexune
LOKYMEHTbI

MpoueccHo-

oz,

VIHTerVIpOBaHHbIIZ mMe- cnoco6 pa6OTbI OCHOBHOIo TexHosnornm4eckoro

MeTona, KOTOpbIN KakMm-To o6pasom meHseT |BREF CWW [26]

npoLecca, CHUXas TeM CaMbIM BENUYMHY
BMNCCUIA NN YPOBEHbL NOTPEBNeHns pecyp-
coB

CToYHble BOAbI

Bogabl, oTBOgMMBIE Nocne ucnons3osanHna s [FOCT 17.1.1.01—77
ObITOBOWM 1 NMPOM3BOACTBEHHON AeATenbHOCTU [« OxpaHa npupoab..
MenoBeka. M'apocdepa. Ucnonb-
30BaHWe n oxpaHa
Boa. OCHOBHbIE TEP-
MUHBI U onpegene-
HAS»

YCnoBHO umcThle CTOuHbIEe BOAbI, Ka4ecTBO KoTopbIix nossonseT OCT 25151—82
CTOYHblE BOAbI

MCNOMNb30BaTh UX B MPOU3BOACTBEHHBLIX CU- [« BoaocHabxeHue.
cTemax BogocHabxeHusa 6e3 gononHutens-  [TepMuHbI U onpeae-

HOW OYNCTKU INeHnA»
Omucens MNpsmoe nnm koceeHHoe BbicBoboXAEeHNE Be- BREF CWW [26]
LLiecTB, BUGpaLu, Tenna unum wyma us oT-
nenbHbIX MU pacCesHHbIX UCTOYHMKOB OT
YCTAHOBKM B aTMOC(EPHDBIN BO3AYX, BOAHbIE
06BEKTLI UMK 3EMTTHO.
CokpauieHus:
AOX CopepxaHue agcopbrpyeMbix OpraHUYeCcKnx ranoreHuaoB
AGMD Air gap membrane distillation (AucTnnnaums npu noMmoLm memopaHsb!
C BO34YLLUHbIM 3230pOM)
BREF CWW  Best Available Techniques Reference Document for Common Waste Water
and Waste Gas Treatment (EBponenickvin CnpaBoYHKK Mo HamsyyLwmMm go-
CTYNHbIM TexHonornam «ObLyan 06paboTka CTOUHbIX BOA M OTXOAALLMX ra-
30BY»)
CIP Cleaning-In-Place (Ounctka no mecTy)
DCMD Direct contact membrane distillation (Aunctnnnauma ¢ nomoLsto MemOpaHb!
NPSAMOro KOHTaKTa)
EMAS Eco Management and Audit Scheme (Crnctema 3k0norM4eckoro MeHeax-
MeHTa 1 ayguTa)
ISO International Organization for Standardization (MexxayHapoaHas opraHuaa-
LUMsa No cTaHgapTu3aymm)
MD Membrane distillation (Auctunnsayumsa npy nomoLum membpaHbi)
RO Reverse osmosis (O6paTtHbIn 0CMOC)
SCWO Supercritical oxidation of water (CBepXxkpuUTU4eckoe OKUCNEHNE BOAbI)
SGMD Sweep gas membrane distillation (QucTunnaums ¢ yaaneHwem rasos npo-

LYBKOW)
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CopepxaHnune aacopbrpyeMbix OpraHnYecknx ranoreHMaoB

Total organic carbon (CoaepxaHue obLLero opraHA4ecKkoro yrnepoaa)
Ultrafiltration (YneTpadunstpaums)

Vacuum membrane distillation (Quctunnauma ¢ ynaneHMem rasos npu no-
MOLLM Bakyyma)

AntoMOMeAbLIMHKOBLIN KaTtanuaarop

Buonornyeckoe notpebneHve kucnopoaa

3arpssHsioLme BellecTea

NHdOopMaLMOHHO-TEXHUYECKUIA CNIPaBOYHUK

O6wan oTpacnesas knaccudukaumsi BUAOB SKOHOMUYECKOW AEATENbHOCTA
B pamkax EBponetickoro cotosa

TNeTyume opraHuueckue coeanHeHust

Mem6paHHbI GropeakTop

Haunyuwme goctynHblie TEXHONOr M

HayuHo-1ccnegoBaTtenbCckue 1 OnbITHO-KOHCTPYKTOPCKME paboThl
HayuHo-uccneposarenbckas paboTa

Monvuuknuyecke apomaTnyeckme yrneBooposbl

MonmeuHUNXnopna

MonuxnopupoBaHHbIN ANBEH30-M-AMOKCUH/MONNXNOPUPOBaHHBIN ANOEH30-
pypaH

[Mpon3BOACTBEHHLIN 9KONMOMMYECKUI KOHTPOSTb

CVHTETMYECKME NOBEPXHOCTHO-aKTUBHbIE BELLECTBA
CpenHeTemnepaTypHbI KatanuaaTtop

CuvcTemMa aKomnormMyeckoro MeHepKMeHTa

TexHuuveckan paboyas rpynna

TennoanekTpoueHTpasnb

Ynetpadpuonet

depepanbHbIin 3aKoH

Xnmundeckoe notpebneHre kmucnopoga

OTUNeHaMaMmHTETPayKCycHas kucnora
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MpunoxeHue b
(cnpaBoyYHOe)

BbI6pochl 3arpA3HAOWMX BewecTB B aTmocdepy !

WHpopmauyms 3a 2016 1. 0 BbIOpOCax CNeayroLmX 3arpAasHAIOWMX BewlecTs craumo-
HapHBbIMW UCTOYHUKAMM 3arPASHEHNS, UX O4YUCTKE W YTUNU3aLmn NpuBeAeHb!:

- TBEpAbIX BewecTs — B Tabnuue b.1;

- razoobpasHbIX U XUAKNx Bellects — B Tabnuue b.2;

- mokcngpa cepbl — B Tabnuue b.3;

- okcuaa yrnepoga — B Tabnuue b.4;

- okcuaos a3oTa (B nepecyeTe Ha NO2) — B Tabnuue B.5;

- yrneeogopogos (6e3 JIOC) — B Tabnvue b.6;

- NeTyYMx opraHn4eckmx coegmHeHun — B Tabnuue b.7.

" Ha ocHOBaHWM AaHHbIx AokymeHTa «CBeaeHusi o6 oxpaHe aTMOCepHOro Bosgyxa 3a
2016 r.», Poccrar.
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Tabnuya B5.1 — Bbibpockl TBEPAbIX BELWECTB B aTMOCdepy CTaLUMOHaPHbIMU UCTOYHUKaMU 3arpsi3HEHUS, X o4uCTKa U yTunusayus B 2016 r.,

TbiC. T
cne
Konuuyectso B Tom un M3 HMX ynoBneHo un
BbibpacbiBaeTcs 6e3 Bcero BbI-
3arpsasHs- obesBpexeHo
OYUNCTKN 6poLLeHo B YTunusu-
FOLMX BE-
atmocdep- | YNoBneHo Kk [ poBaHo 3a-
ecTs, OT- Moctynaet -
HbIW BO3AYX | KONUYECTBY | PA3HAIO-
xogAawumx ot B Tom uuc- | Ha o4ucT-
3arpsisHa- | 3arpsasHs- wux se-
crayumo- ne ot opra- Hble CO-
3 HUX OWMX Be- | IOWUX Be- uecrs
HapHbIX KUC- HU30BaH- Opy>XeHUA o
Bcero Bcero | yTunuaupo- | LecTB3a | LecTs, % | K yrnoBrieH-
TOYHVKOB HbIX UCTOY- . 0
BaHO OTYETHBIN HbIM, %
3arpsisHe- HWKOB Bbl- ron
HUA 6pocoB
Bcero 45682,124 788,630 535,684 44893,493 | 43958,189 | 21984,100 1723,934 96,2 50,0
U3 HMX No BMAAM 3KOHOMUYEe-
CKOWN AEATENbHOCTH
ObpabarTbiBaloLume Npous-
BOACTBA 21299,375 178,504 129,186 21120,871 20809,995 17754,717 489,379 97,7 85,3
U3 HUX:
- MeTannypru4yeckoe npous-
BOACTBO M NPOM3BOACTBO r0-
TOBbIX METaANIMU4YEeCKUX n3ge-
nun 9904,964 68,990 50,390 9835,973 9701,953 9015,966 203,011 98,0 92,9
- NPOU3BOACTBO NMPO4UX HE-
MEeTannMMYeckux MMHepanb-
HbIX MPOAYKTOB 7037,377 34,586 18,170 7002,791 6921,438 6406,752 115,939 98,4 92,6
- XMMMYECKOEe NPOU3BOA-
CTBO 2109,319 16,429 14,318 2092,890 2072,452 1276,502 36,867 98,3 61,6
- 0bpaboTka ApeBeCUuHbI U
NpOU3BOACTBO U3AENNIA U3
aepesa 626,917 10,324 8,801 616,593 610,557 325,358 16,360 97,4 53,3
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B Tom vncne

KonuyecTtso W3 HMX ynoBneHo un
BblibpacbiBaeTcs 6e3 Bcero BblI-
3arpsisHs- obe3BpexeHo
OYNCTKM GpOLLEHO B Ytunusu-
oLMX Be-
atmocdep- | YNoeneHo K | posaHo 3a-
wecTs, OT- Moctynaer .
HbIN BO3AYX | KONUYECTBY | PA3HSAIO-
xoaALwunx ot B Tom unc- | Ha OYUCT-
3arpssHa- | 3arpsasHs- WX Be-
ctaymo- ne ot opra- Hbl€ CO-
N3 HUX oWmx Be- | HoWuX Be- wecrs
HapPHbIX NC- HU30BaH- Opy>KeHud o
Bcero Bcero | ytunmasmpo- | WecTB 3a | wWecTs, % | K ynosneH-
TOYHWKOB HbIX UCTOY- - 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HWKOB Bbl- ron
HUA 6pocos
- LLeNnono3Ho-0ymaxHoe
npou3BOACTBO, M3gaTeribcKkas
u nonurpaduueckasn aes-
TENbHOCTb 576,622 4,472 3,864 572,150 546,789 318,486 29,833 94,8 58,2
- NPOU3BOACTBO MULLEBbLIX
NPOAYKTOB, BKIKOYAs HAMNUT-
ku, u Tabaka 430,964 12,916 10,170 418,048 407,579 212,305 23,385 94,6 52,1
- NPOU3BOACTBO KOKGA W
HedpTENPOAYKTOB 91,435 11,926 9,103 79,510 76,927 71,980 14,508 84,1 93,6
- NPOU3BOACTBO TPAHCNOPT-
HbIX cpeacTB 1 06opyaosa-
HUS 54,518 6,594 5,675 47,924 43,026 11,091 11,491 78,9 25,8
Mpou3BoACTBO U pacnpeae-
NEHNE BNEKTPOSHEpPruu, rasa
¥ BOAbI 19951,330 175,859 163,608 19775,471 19225,023 990,467 726,307 96,4 52
Jo6bl4a nonesHbix uckonae-
MbIX 3404,878 295,277 145,806 3109,601 3057,705 2764,276 347,174 89,8 90,4
TpaHcnopT 1 CBA3b 153,435 27,404 17,385 126,031 119,074 58,389 34,361 77,6 49,0
CenbcKoe X0381MCTBO, OX0Ta U
necHoe X03sNCTBO 96,832 31,869 21,001 64,963 61,477 33,456 35,355 63,5 54,4
MpepocTasneHne Npovmx
KOMMYHarbHbIX, COLMarnbHbIX
M NEepPCOHAanbHbIX yCnyr 23,407 4,205 3,294 19,202 18,422 4,911 4,985 78,7 26,7
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Tabnuya b.2 — Beibpockl razoo6pasHbIX U XXUAKUX 3arpasHAIOLWUX BELWECTB B aTMocdepy CTalunoHapHbIMN UCTOMHUKaMK 3arpsisHEHUs!, UX
ounctka u ytunusaymsa B 2016 r., TeiC. T

Konnuecteo| B TOM uncne sbibpacbr- N3 HuX ynoBneHo n B
3arpsasHa- BaeTcsa 6e3 ounCTKU obe3BpexeHo Cero Bbi-
GpoLueHo Ytunuau-
loux Be-
B aTMoce | YNOBneHo K| poBaHoO 3a-
ujecrs, OT- Mocrynaer .
P-HbIA BO3- | KONMMYECTBY | PSA3HSAIO-
XOAALWMX OT B Tom unc- | Ha oumcr-
AyX 3arpss- | 3arpsisHsi- wux Be-
crayuo- ne ot opra- Hble CO-
W3 Hux HSIOLLIMX IOLWUX BE- wecrs
HapPHbIX UC- HU30BaH- OPY>XeHUA o
Bcero Bcero YTURM3NpPOo- BeLleCTB 3a | LUecCTB, %o K yNnoBneH-
TOYHUKOB HbIX UCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpsasHe- HWKOB Bbl- roa
HUA 6pocoB
Bcero 20 904,084 | 14 992,083 | 12 695,411 5912,001 5278,722 3536,448 15 625,362 25,3 67,0
U3 HUX NO BUAAM 3KOHOMUYEe-
CKOWN AEeATENbHOCTH
ObpabaTbiBaoLume Npoun3s-
BOACTBA 10373,212 | 5052,592 4609,771 5320,620 5084,929 3407,975 5288,283 49,0 67,0
U3 HUX:
- MeTannypruyeckoe npous-
BOACTBO M NPOU3BOACTBO r0-
TOBbIX ME€Tannu4ecknx naae-
nun 7310,247 3453,253 3331,080 3856,994 3689,115 2749,704 3621,133 50,5 74,5
- XUMU4yeckKoe npoum3soa-
CcTBO 1398,966 308,645 267,785 1090,321 1060,093 415,788 338,873 75,8 39,2
- NPOU3BOACTBO KOKCa W
HeTenpoayKkToB 865,959 585,331 373,464 280,628 279,253 222,785 586,706 32,2 79,8
- NPOM3BOACTBO NPOYNX He-
MeTannmM4eckux MUHeparb-
HbIX MPOAYKTOB 249,498 234,039 216,983 15,459 10,759 5,687 238,739 4,3 52,9
- NPOU3BOACTBO MULLEBbLIX
NPOAYKTOB, BKIOYAA HANUT-
KM, n Tabaka 138,657 132,291 113,328 6,366 5,937 1,293 132,720 4,3 21,8

LL0C—L¥ O1UN



86

Konuuectso| B TOM uucne Bbibpacki- M3 HMX ynoBsneHo n B
3arpssHs- BaeTca 6e3 o4ncCTKu 06e3BpexxeHo Cero Bbl-
6poLueHo YTunuau-
IOLLUX BE-
B aTmocde | YnoBneHo K| posaHo 3a-
LecTB, OT- Moctynaet -
P-HbIX BO3- | KONUYECTBY | PA3HAIO-
XOAALWMX OT B Tom umc- | Ha ouuct-
AyX 3arpsas- | 3arpssHa- WX Be-
crayuo- ne ot opra- Hbl€ CO-
N3 HuX HAIOLNX OLUX BE- wecrs
HapPHbIX UC- HWU30BaH- Opy>XeHuA o
Bcero Bcero | ytunuaupo- |BeLLeCTB 3a| LiecTs, % | K yrnoBneH-
TOYHUKOB HbIX UCTOY- - o
BaHO OTYETHLIN HbIM, %
3arpsisHe- HWUKOB Bbl- roa
HUA 6pocos
- LeNnIono3Ho-6ymaxHoe
Npon3BOACTBO, N3aaTenb-
ckasi u nonurpaduyeckas
LesaTensHOCTb 103,948 67,685 64,876 36,263 13,700 5,986 90,248 13,2 43,7
- NPOM3BOACTBO TPAHCMOPT-
HbIX CpeacTB u obopyaosa-
HUSA 78,823 60,653 53,926 18,170 14,416 4,275 64,407 18,3 29,7
- 06paboTka ApeBeCHHbI 1
nNpou3BOACTBO U3aenum
13 gepesa 75,853 74,252 67,787 1,601 1,446 0,386 74,407 1,9 26,7
Jo6blva nonesHbIx uckonae-
MbIX 4674,451 4541,009 3613,362 133,442 109,748 102,902 4564,703 2,3 93,8
[Npon3BoacTBO U pacnpeae-
NeHne aNeKTPoIHepruu, rasa
1 BOAbI 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
[NpenocTaeneHne npovnx
KOMMYHaIbHbIX, COLMaribHbIX
M NepCcoHanbHbIX YCnyr 401,148 397,944 98,048 3,204 3,012 2,133 398,135 0,8 70,8
CenbCKoe X035MCTBO, 0X0Ta
1 NecHoe Xo3A1MCTBO 183,169 182,820 110,425 0,349 0,301 0,070 182,867 0,2 23,1
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Tab6nuya B5.3 — Bblbpockl guokcuaa cepbl B atmocdepy CTalMoHapHbIMU UCTOYHUKaMM 3arpsi3HEHUs], X O4MCTKa U yTunmsaums B 2016 1., TbiC. T

Konuyectso
B Tom uncne Bbibpackl- M3 HUX yNOBREHO M Bcero BbI-
3arpsAsHN-
oL Be BaeTcs 6e3 OUNCTKU obesBpexeHo 6poLLeHo B YTunuaum-
atmocdep- | YNoBneHo K | poBaHo 3a-
LlecTB, OT- Moctynaet .
HbIA BO34YX | KONMUYECTBY | PA3HAIO-
XOAALUMX OT B ToM 4Ync- | Ha ouuct-
3arpsasHA- | 3arpAsHs- Lunx Be-
crayuo- ne ot opra- Hble CO-
N3 HUX IoWuX Be- | toLuX Be- LLEeCTB K
HapHbIX MC- HU30BaH- | OPYXeHus o
Bcero Bcero | yrunuaupo- | LWECTB3a | LjecTs, % | ynoBneH-
TO4YHUKOB HbIX UCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpssHe- HWKOB Bbl- roa
HUA Opocos
Bcero 5826,095 3512,076 3471,557 2314,019 1814,718 1571,877 4011,377 311 86,6
U3 HUX No BugamMm 3KOHOMUYe-
CKOWN AEATENBbHOCTH
O6pabaTbiBatoLLye Npoms-
BOACTBA 4094,862 2312,929 2297,625 1781,932 1661,120 1466,789 2433,742 40,6 88,3
U3 HUX:
- MeTannyprm4eckoe npons-
BOJCTBO U NPOU3BOACTBO o-
TOBbIX METaNNMUYeCKnx nsge-
nn 3819,462 2089,373 2079,283 1730,089 1639,829 1457,370 2179,634 429 88,9
- NPOU3BOACTBO KOKCa W
HedTENPOAYKTOB 143,025 142,400 141,589 0,625 0,531 0,060 142,494 0,4 11,3
- Lenmnono3Ho-6ymaxHoe
npon3BOACTBO, n3gartenb-
ckas u nonurpaduyeckas
OEATENbHOCTb 42,843 9,375 9,278 33,468 11,200 4,832 31,644 26,1 431
- XUMUYyeckKoe npoun3Boa-
CTBO 41,391 29,118 28,135 12,274 8,279 4,388 33,112 20,0 53,0
- NPON3BOACTBO NPOYUX HE-
MeTannu4yecknx MmHepanb-
HbIX NPOAYKTOB 16,018 15,756 13,781 0,263 0,199 0,050 15,820 1,2 25,3
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Konuuectso

B Tom uncne Bbibpachli- W3 Hux ynosneHo n Bcero BblI-
3arpasHa-
OLLJUX BE- BaeTcsa 6e3 ouncTku obe3BpexeHo 6poLweHo B YTunusu-
atmocdep- | YnosneHo kK | poBaHo 3a-
LecTB, OT- Mocrynaer -
HbIW BO34YX | KONUYECTBY | TPA3HAIO-
XoaAwmx ot B TOM Yuc- Ha O4YnUCT-
3arpasHa- | 3arpAsHa- wux Be-
crayuo- ne ot opra- Hbl€ CO-
N3 HuX IOWKnX Be- | lowWwmux se- LWEeCTB K
HapPHbIX UC- HU30BaH- Oopy>XeHua o
Bcero Bcero yTUnuampo- | LWeCTB 3a | WecTs, % | ynoBneH-
TOYHMKOB HbIX UCTOY- - 0
BaHO OTYETHbLIN HbIM, %
3arpsisHe- HUKOB Bbl- ron
HUA 6pocos
- Npon3BoACTBO NULLIEBbLIX
NpPOAYKTOB, BKNOYasA HanuT-
Ku, n Tabaka 8,416 8,204 7,598 0,212 0,201 0,016 8,215 24 7.8
- NPOM3BOACTBO TpaHCNOpT-
HbIX cpeacTs 1 obopyaosa-
HUS 7,467 6,055 5,751 1,412 0,158 0,071 7,310 21 45,4
- 06paboTka ApeBeCHHbI 1
Npou3BOACTBO U3AENuii U3
fepeBa 1,375 1,368 1,210 0,007 0,007 1,368 0,5
Mpoun3soAcTBO U pacnpeae-
NEeHne areKTposHepruu, rasa
1 BOAbI 1184,724 781,295 777,034 403,430 48,036 2,123 1136,688 4.1 44
[oGblya nonesHbiX uckonae-
MbIX 489,402 361,741 348,997 127,661 104,830 102,689 384,572 214 98,0
TpaHcnopT U CBA3b 20,506 20,398 16,562 0,108 0,049 0,012 20,457 0,2 236
Cenbckoe X0351iCTBO, 0X0Ta
W NECHOe X03ANCTBO 4,720 4,708 4,296 0,012 0,007 0,003 4,713 0,2 354
MNpepocTasneHue npounx
KOMMYHanNbHbIX, COLMarbHbIX
1 NepCcoHarnbHbIX YCNyr 2,515 2,169 1,504 0,346 0,331 0,074 2,185 131 22,5
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Tabnuya b.4 — Bbibpockl okcuaa yrnepoga B atMocdepy CTaLuoOHaPHbIMU UCTOYHUKAMW 3arpsi3HEHUs], X O4UCTKa U yTunusauua B 2016 1,

TbIC. T
Konuyectso
3arpssHs- B Tom uncne Bbibpachkl- N3 HUX ynosneHo u Bcero BbI-
VOLLIVX BE- BaeTca 6e3 ouncTkn 06e3BpexeHo 6poLLeHo B YTununsu-
. atmocchep- | YnoeneHo k| poBaHo 3a-
LecTs, OT- Moctynaet N
HbIA BO34YX | KONMUYECTBY | PSA3HAIO-
XOAALWMX OT B ToM umc- | Ha oumcT-
3arpsisHa- | 3arpsAsHs- Lux Be-
crayuo- ne oT opra- | Hble co-
M3 Hux IOWMX BE- | tOLUUX Be- LLeCTB K
HapHBDX ME- Bcero HM30BaH- | OPYXEHIA Bcero Unuanpo- | Wecte 3a | wects, % | ynosneH-
TOYHUKOB HbIX NCTOM- 4 P - ’ 0
BaHoO OTYETHbIN HbIM, %
3arpdsHe- HWKOB Bbl-
roa
HUS Bpocos
Bcero 7092,011 4815,463 4370,160 2276,548 2184,947 1382,852 4907,064 30,8 63,3
13 HUX NO BUAamM 3KOHOMU4e-
CKOWN AEATENIbHOCTH
OGpabatbiBatowe Npous-
BOACTBA 4050,810 1786,456 1679,425 2264,354 2176,777 1379,222 1874,033 53,7 63,4
N3 HUX:
- MeTannypruyecKkoe npous-
BOACTBO W NPON3BOACTBO ro-
TOBbIX MEeTannNU4Yeckux nsge-
nn 3215,948 1174 457 1101,429 2041,491 1966,555 1234,008 1249,392 61,2 62,7
- XUMHU4YecKoe npou3Boa-
CTBO 354,290 153,931 149,811 200,360 192,175 140,701 162,115 54,2 73,2
- Npon3BoACTBO KOKCa U
HedTenpoayKTOB 112,108 109,842 106,540 2,266 2,205 1,095 109,903 2,0 49,7
- Npon3BoACTBO NPOYUX HE-
MeTannUyeCckux MMHepanb-
HbIX NPOAYKTOB 111,770 103,605 97,255 8,165 4,832 1,297 106,937 4.3 26,8
- NPOM3BOACTBO MULLIEBbLIX
NpoAYKTOB, BKIIOYAA HANUT-
KM, n Tabaka 81,813 77,889 68,489 3,924 3,678 1,066 78,135 4.5 29,0
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Konunyectso

3arpsiaHsi- B Tom yuncne seibpachi- N3 H1X ynosneHo un Bcero BblI-
OLLINX BE- BaeTcs 6e3 ouncTKN obe3BpexeHo 6poLueHo B YTunusu-
H armocdep- | YNoBneHo K | posaHo 3a-
LiecTs, OT- MoctynaeT .
HbIN BO3A4YX | KONIMYECTBY [ rpAsHAl0-
XOAALWMX OT B TOM umc- | Ha ouuct-
3arpsasHa- | 3arpasHsa- wux Be-
craymo- ne ot opra- | Hble CoO-
M3 Hux WX Be- | owWwux Be- LEeCTB K
HapHbIX UC- Bcero HU30BaH- OPY>EHUA B ecTB 33 ectB. % yTIOBIIEH-
TOYHMKOB HbIX MCTOY- cero | yrunusvpo- | W 3| teeTs, .
BaHO OTYETHbIN HbIM, %
3arpssHe- HWKOB Bbl-
rog
HUs 6pocos
- 06paboTka ApeBeCUHbI 1
npou3BoACTBO U3AEenuii 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 0bopya0Ba-
HUS 30,333 24,435 21,776 5,898 5,549 0,646 24,783 18,3 11,6
- Lenmnono3Ho-6ymaxHoe
Npou3BOACTBO, U3gaTenb-
ckas u nonurpaduyeckas
LenaTenbHOCTb 27,234 27,217 26,630 0,017 0,009 0,009 27,225 100,0
Jo6blva nonesHbix Uckonae-
MbIX 1891,008 1890,491 1642,915 0,517 0,188 0,095 1890,820 50,4
MponseoacTBo U pacnpeae-
neHue aNeKTPOIHEpPruu, rasa
M 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
CenbCckoe X03aMCTBO, OX0Ta
M NecHoe X03ANCTBO 45,759 45,638 39,798 0,121 0,100 0,013 45,660 0,2 13,3
MpepocTaBnexHune NpoUmx
KOMMYHanbHbIX, COLManbHbIX
W NepCOHarnbHbIX YCNyr 16,034 13,958 9,228 2,077 2,008 2,008 14,026 12,5 100,0
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Ta6nuya 5.5 — Buibpocsl okcuaos asoTa (B nepecuete Ha NO2) B armMocepy CTayyoHapHbIMU UCTOYHWUKAMM 3arpsi3HEHUS], MX OYMCTKA U

ytunusayms B 2016 r., TeiC. T

Konuuectso| B Tom uucne sbibpachbi- M3 HMX yrOBREHO U
3arpasHs- BaeTcs 6e3 OUMCTKM obe3BpexeHo Bceero Bbr-
OpOLLEHO B YTunuaum-
IOLLMX BE- atmocdhep- | YNoBneHo k| poBaHo 3a-
LjecTs, OT- MocTtynaet .
HbIA BO34YX | KOMMYECTBY | TPA3HSIO-
XO4ALUMX OT B TOM umc- | Ha O4UCT-
3arpsAsHA- | 3arpaAsHs- Lunx Be-
cTaymo- ne ot opra- | Hble CO-
M3 Hux IOWMX BE- | tOLUUX Be- LLECTB K
HapHbIX UC- HW30BaH- | OPYXeHus o
Bcero Bcero yTUnmaupo- | Liects 3a | wects, % | ynosneH-
TOYHUKOB HbIX NCTOY- - 0
BaHO OTYETHbIN HbIM, %
3arpssHe- HWKOB Bbl-
roa
HUS ©pocos
Bcero 2024,799 | 1811,322 | 1614443 | 213477 194,680 77,364 1830,119 9,6 39,7
N3 HNX NO BUAamM 3KOHOMUYe-
CKOWN AEATENBbHOCTU
[Npou3BoacTBo u pacnpeae-
NeHne aneKTposHeprum, rasa
1 BOAbI 934,432 923,155 913,075 11,277 1,406 0,541 933,026 0,2 38,5
OGpabarbiBatoLye npous-
BO/ICTBA 618,991 418,819 371,555 200,172 191,734 76,730 427,257 31,0 40,0
U3 HUX:
- XUMHYyeckKoe npou3son-
CTBO 238,432 43,274 38,638 195,158 187,306 74,837 51,126 78,6 40,0
- MeTannypruyeckoe nNpouns-
BOACTBO U NPOU3BOACTBO ro-
TOBbIX METANNUYECKUX n3ae-
nvn 138,564 137,504 109,622 1,060 0,744 0,485 137,820 0,5 65,2
- NPOU3BOACTBO NPOYUX He-
MeTannMyeckux MUHepanb-
HbIX NPOAYKTOB 103,386 103,211 97,822 0,175 0,167 0,014 103,219 0,2 8,6
- NPOU3BOACTBO KOKCA W
HedTenpoaykToB 52,937 52,937 50,264 52,937
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Konunyectso| B TOoM uncne Bbibpackl- M3 HUX yrnoBneHo u
3arpsisHs- BaeTcs 63 OUYUCTKU 06e3BpexXeHo Beero Bbi-
BpoLLEHO B YTununsn-
HOLLUX BE-
atmocdep- | YNoBneHo k| poBaHo 3a-
LecTs, OT- Moctynaet N
HbIW BO3JYX | KONIMYECTBY | TPA3HSIO-
XOAALWMX OT B TOM umc- | Ha o4nCT-
3arpsasHa- | 3arpssHs- LnX BE-
craymo- ne ot opra- | Hble co-
M3 Hmx IOLNX BE- | HOLWKMX BE- LLECTB K
HapHbIX UC- HW30BaH- | OPYXeHud o
Bcero Bcero | ytunuaumpo- | WecTB3a | LwwecTs, % | ynosnex-
TOYHMKOB HbIX NCTOY- N o
BaHO OTYETHbIN HbIM, %
3arpssHe- HWKOB Bbl-
roa,
HUS 6pocos
- Lenmnono3Ho-6ymaxHoe
nPOu3BOACTBO, U3gaTesb-
ckada u nonurpaduyeckas
OeATenNbHOCTb 21,115 21,109 20,709 0,006 0,003 0,001 21,112 29,4
- NPOW3BOACTBO NULLEBbLIX
NnpoAyKTOB, BKto4aaA HanuT-
Ku, n Tabaka 19,467 18,957 16,802 0,510 0,460 0,181 19,007 2,4 39,3
- NPOW3BOACTBO TPAHCMOPT-
HbIX CPeACTB M 06opyaoBa-
HUS 10,350 9,687 8,183 0,663 0,552 0,508 9,798 53 91,9
- 06paboTka ApeBECUHbI U
NPOW3BOACTBO U3AenNuii N3
aepesa 8,180 8,130 7,387 0,050 0,034 0,030 8,145 0,4 86,9
[oBblua 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
CenbCckoe X03a1CcTBO, 0X0TAa
W NIECHOE X03ANCTBO 12,557 12,550 10,182 0,007 0,006 0,002 12,551 0,1 30,9
MNpenocTraeneHne npovnx
KOMMYHarbHbIX, COLMaribHbIX
W NepcoHarnbHbIX YCIyr 3,418 2,842 1,533 0,575 0,469 0,035 2,948 13,7 7,5
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Tabnuya 5.6 — Beibpocskl yrnesogopogos (6e3 JIOC) B atMocdepy CTaLMOHAPHBIMUA UCTOUHUKAMW 3arpsi3HEHNS], UX OUNCTKA U YTUNU3aLus B

2016 r., TeiC. T
Konuyectso| B Tom umcne BbiGpackl- M3 HUX yrnoBreHo un Bcero Bbi-
3arpasHa- BaeTcs 6€3 oUnCTKN obesBpexeHo
OpoLLeHO B YTunusu-
tOLLMX Be-
atmocdpep- | YNoBneHo k| poBaHo 3a-
LecTs, OT- Moctynaet .
HbI BO3JYX | KONMUYECTBY | PA3HAIO-
XoAALWmX OT B TOM unc- | Ha o4uncT-
3arpasHa- | 3arpasHs- Lux Be-
crtayuo- ne ot opra- Hble CO-
M3 Hux OWMX BE- | OLUUX Be- LecTB K
HapHbIX UC- HU30BaH- | OPYXeHus o
Bcero Bcero yTUnusupo- | LWecTB 3a | LecTs, % | ynoBnek-
TOYHWKOB HbIX UCTOY- - 0
BaHO OTYETHbIN HbIM, %
3arpssHe- HWKOB Bbl- ron
HWA Bpocos
Bcero 3469,486 3405,498 2732,067 63,988 63,382 53,717 3406,104 1,8 84,8
U3 HMX No BUAaM 3KOHOMUYE-
CKOW AEATENBHOCTHU
[ob6blya nonesHbIX nckonae-
MbIX 1477,048 1477,046 1296,654 0,002 0,002 1477,046 9,9
TpaHCnopT U CBA3b 1191,752 1191,678 1154,530 0,074 0,024 1191,728
OGpabarbiBatoLyme npouns-
BOACTBA 124,296 61,338 29,826 62,958 62,420 53,663 61,876 50,2 86,0
U3 HUX:
- NPOU3BOACTBO KOKCA W
HedTENPOAYKTOB 82,921 23,981 9,925 58,940 58,605 52,754 24,316 70,7 90,0
- XMMUYeckoe npousBopn-
CTBO 11,564 10,853 6,924 0,711 0,668 0,135 10,897 5,8 20,2
- NPOU3BOACTBO MULLEBbLIX
NpoAyKTOB, BKIto4aaA HaNuT-
ku, u Tabaka 5,937 5,041 1,986 0,895 0,864 0,004 5,073 14,5 04
- MeTannypru4yeckoe npous-
BO/CTBO M NPOU3BOACTBO r0-
TOBbIX ME€TaNnnNM4ecknx nae-
nvn 3,898 3,111 1,254 0,787 0,726 0,115 3,172 18,6 15,9
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KonuyectBo

B Tom uncne Bbibpackl-

M3 H1X ynoBneHo m

Bcero BblI-
3arpsasHs- BaeTcs 6€3 oUMCTKN obes3BpexeHo
6poLLeHo B YTununan-
HOLMX BE-
atmocdpep- | YNOBMEHO K | poBaHO 3a-
LjecTs, OT- Moctynaet .
HbIA BO3YX | KONMNYECTBY | TPA3HAIO-
XOAALWMNX OT B Tom umc- | Ha oudncr-
3arpaAsHA- | 3arpasHa- LMX BE-
crayumo- ne ot opra- Hbl€ CO-
3 Hux OWMX BE- | HOLMX BeE- LLeCTB K
HapHbIX UC- HU30BaAH- | OPYXeHusA o
Bcero Bcero yTunuaupo- | LWecTB 3a | LecTs, % | ynosneH-
TOYHWKOB HbIX UCTOY- » 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HWKOB Bbl- ron
HUA 6pocos
- UEenniono3Ho-6ymaxdoe
npon3BOACTBO, U3JaTenb-
ckas u nonurpaduydeckas
[EeATenbHOCTb 2,446 1,557 0,471 0,890 0,890 1,557 36,4
- MPOU3BOACTBO NPOYNX HE-
METannM4eckux MUHepanb-
HbIX MPOAYKTOB 1,708 0,984 0,827 0,724 0,659 0,655 1,049 38,6 99,4
- 06paboTka ApeBECUHbI U
NPOW3BOACTBO U3AENUI N3
aepesa 0,515 0,513 0,064 0,002 0,002 0,513 0,5
- NPOU3BOACTBO TPAHCMOPT-
HbIX CPeacTB M 0bopyaoBa-
HuS 0,492 0,485 0,439 0,007 0,006 0,486 1,2
MpegocTaBneHne npo4Ynx
KOMMYHarnbHbIX, coLManbHbIX
N NEPCOHAaNbHbIX YCNyr 338,651 338,590 70,959 0,061 0,060 338,591
[Npoun3BoacTBO U pacnpepe-
NeHune 3MeKTPOSHEPTUK, rasa
1 BOAbI 163,582 162,841 77,499 0,742 0,734 0,017 162,849 0,4 2,3
CenbCckoe X03anCcTBO, 0X0TAa
W NIECHOE X03ANCTBO 68,641 68,519 35,091 0,122 0,113 0,038 68,528 0,2 331

L1102 —.v O1M



0l

Tab6nuya 6.7 — BbiGpochl NETYUMX OPraHUYECKMX COEAMHEHMIA B aTMOCdepy CTaLMOHAPHBIMU UCTOMHUKaMUN 3arPA3HEHUs, UX OYUCTKA U

ytunusauyua 8 2016 r., T

Konm4ecTso| B 1om ucne BbiGpackH- N3 HUX ynoBneHo un Bcero Bbl-
3arpsAsHa- BaeTcs 6€3 OUNCTKN 06e3BpexeHO 6pOLLEHO B YTuAnamn-
oLLUX BE-
atrmocdep- | YNoBneHo K | poBaHo 3a-
LecTB, OT- Moctynaet .
HbI BO34YX | KONUYECTBY | TPsA3HAIO-
XoAadLuumx ot B TOM ymuc- | Ha OHUCT-
3arpsasHs- | 3arpsasHs- LLMX BE-
crayumo- ne ot opra- Hbl€ CO-
M3 Hux Iowux Be- | owmx Be- LLeCTB K
HapPHbIX UC- HU30BaH- Opy>XeHUsa o
Bcero Bcero | ytunusupo- | LWecTB3a | wects, % | YynoBneH-
TOYHWUKOB HbIX UCTOM- - 0
BaHO OTYETHbIN HbIM, %
3arpsisHe- HUKOB Bbl- ron
HWA 6pocos
Bcero 1827079,095 | 1292534,719 | 407040,176 | 534544,376 | 522435,165 | 81848,813 |1304643,930 28,6 15,7
OGpabaTtbiBatowwye npoms-
BOACTBA 922867,728 | 408825,914 | 177565,802 | 514041,814 | 506237,899 | 69991,374 | 416629,829 54,9 13,8
- XUMU4YecKoe npounsBoa-
CTBO 470852,794 | 58785,470 34811,040 | 412067,324 | 409988,500 | 22707,643 60864,294 87,1 55
- 1pON3BOACTBO KOKCa "
HedTenpoAYKTOB 329677,050 | 251723,359 | 61897,615 77953,691 77121,813 36650,853 | 252555,237 234 47,5
- MPON3BOACTBO TPAHCMNOPT-
HbIX cpeacTB 1 06opyaoBa-
HUA 26090,309 18324,515 16261,003 7765,794 5958,158 3047,438 20132,151 228 51,1
- MeTannypru4eckoe npoms-
BOACTBO U NPOU3BOACTBO ro-
TOBbIX METANMYECKNUX U3 e-
i 23686,036 16793,498 10317,046 6892,538 5771,265 3364,322 17914771 24 4 58,3
- NPOM3BOACTBO MULLEBBIX
NPOAYKTOB, BKINKOYaA HanuT-
Ku, n Tabaka 18435,125 17953,457 15274,896 481,668 410,034 20,482 18025,091 2,2 5,0
- POU3BOACTBO MPOUMX He-
MeTannuyecknx MmHepanb-
HbIX MPOAYKTOB 10 307,374 5774,216 3989,338 4533,158 3797,995 3618,573 6509,379 36,8 95,3
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Konuyectso

B Tom uncne Boibpachl-

M3 Hux ynosneHo n Bcero Bbl-
3arpAshA- | gaetca Ges ouncTkm 06e3BpEXEHO 6pOLLEHO B VTURMsH-
IOLLUX BE-
atmocdep- | YnosneHo k| poBaHo 3a-
LecTB, OT- Mocrynaer .
HbIN BO3AYX | KONUYECTBY [ rpsasHsio-
XoaAwunx ot B TOM uuc- Ha O4YnUCT-
3arpasHa- | 3arpsasHs- LMX Be-
crayumo- ne ot opra- Hbl€ CO-
3 HuX owux Be- | oLWmX Be- LECTB K
HapHbIX UC- HU30BaH- | OPYXeHuns o
Bcero Bcero | yrunusupo- | WecTB3a | LWecTs, % | ynoBneH-
TOYHUKOB HbIX UCTOY- . o
BaHO OTYETHbIN HbIM, %
3arpsisHe- HWKOB Bbl- ron
HUA 6pocos
- LLeNnnono3Ho-6ymaxHoe
Npou3BOACTBO, U3daTenNb-
ckasi u nonurpacpuyeckas
J1eATenbHOCTb 8514,922 7832,077 7328,312 682,845 523,897 242,613 7991,025 6,2 46,3
- 06paboTka ApeBECUHbI U
nNpou3BOACTBO M3aenui us
aepesa 4237,674 3337,094 2774,432 900,580 798,028 128,866 3439,646 18,8 16,1
JoB6blva nonesHbix uckonae-
MbIX 568 390,082 | 568 202,619 | 150 612,673 187,463 185,220 8,776 568 204,862 47
TpaHcnopT U CBA3b 202 346,046 | 183 986,336 | 35862,358 | 18359,710 | 14 242,009 | 11696,310 | 188 104,037 7,0 82,1
Mpoun3BoACTBO M pacnpeae-
NEHKe aNEeKTPOIHepruu, rasa
1 BOAbI 29 670,658 | 29642,263 | 10 149,809 28,395 20,292 0,621 29 650,366 0,1 3.1
MNpepocraBnexHne npoumx
KOMMYHarbHbIX, COLManbHbIX
1 NepcoHarnbHbIX ycnyr 21 029,640 | 21 018,277 2108,802 11,363 10,860 4,975 21 018,780 0,1 45,8
Cenbckoe X03A1CTBO, 0X0Ta
1 NecHoe X035MCTBO 11 289,974 | 11 257,596 5726,224 32,378 31,682 7,890 11 258,292 0,3 249
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Mpunoxexnue B

(o6a3arensHoe)
Mepeyenb HAT
Homep HOT HaumeHosanne HOT

HAOT 1 MprvMeHeHWe CUCTEMBI SKOSOTUYECKOro MeHeaxmeHTa (C3M)

HAOT 2 MpoekTnpoBaHue

HOT 3 KoHTpornb OCHOBHbIX MapameTpoB CTOYHLIX BOA/BLIGPOCOB B aTMocdepy C
MCMONb30BaHMEM CPEACTB aBTOMaTU3aLMn

HAOT 4 Meprogmnyeckuin KOHTPONb NapamMeTPOB CTOYHbLIX BOA/BLIGPOCOB B aTtMocde-
Py

HAT 5 CoBepLUeHCTBOBaHME TEXHONOTUN, PECYPCO- U 3HeprocbepexeHne

HAOT 6 CokpaueHue Bbibpocos B aTmMocdepy

HOT 7 MpyYMeHeHWe TEXHONOMMN ABONHOMO KOHTaKTUPOBAaHWS 1 ABONHOM abcopbunmn
NPV NPOM3BOACTBE CEPHON KUCNOThI U3 3IEMEHTaPHOW Cepbl

HAOT 8 OumcTKa CTOKOB (KOHAEHCAaTa COKOBOro napa) OT aMmmuaka B NPOU3BOACTBE
yA0OpEeHUin Ha OCHOBE a30THOKUCINOTHOM nNepepaboTkm ochaTHOro Chipbs

HAOT 9 OumcTKa CTOKOB (KOHAEHCaTa COKOBOro napa) B NponsBoacTee kapbamuaa

HAOT 10 | OumcTka CTOYHbIX BOA MPOU3BOACTBA 3KCTPAKLIMOHHON POCOPHOM KUCNOTHI,
ynapeHHou doccopHor u cynepdochopHON KNCNoT

HOT 11 |CokpalyeHue NoCTYNIeHNA 3arpsasHAIOLLMX BELLECTB B CTOYHbIE BOAbI

HAOT 12 | CokpalueHne noTpebneHns nCxoaHoN BoAbI

HAOT 13 Mcnonb3osaHne BoaooO0pPOTHBLIX CUCTEM

HOT 14  |Wcnonb3oBaHue yCNOBHO YMCTbIX BOA NMPOU3BOACTBEHHbIX NPOLIeCccoB

HAOT 15  |YaaneHue U3 CTOYHbIX BOA, 3arpsAsHAOLLMX BELLECTB B COOTBETCTBUM C UX ha-
30BO-AUCNEPCHBIM COCTABOM

HOT 16 | O4uncTka CTOYHbIX BOA OT HEdTENPOAYKTOB, MUHEPANbHbBIX Macen v XXupos

HAOT 17 | OuncTka CTOUHBIX BOA OT BUONOrMYeckM pasnaraembix OpraHUYeckunx arpss-
HEHWUI

HOT 18 | YaaneHue 13 CTOYHbIX BOA a3oTta

HAOT 19 |YaaneHue 13 cTOYHbIX BOA dpocdopa

HAOT 20 |Ouncrka CTOYHbIX BOA, coaepXalmx Bruonormyeckm Hepasnaraemole n (Unm)
TOKCUYHbIE OpraHNn4Yeckune 3arpssHeH1s

HOT 21 OuncTka CToUHbIX BOA, CoAepXallmX TSXKenble MeTanfbl

HOT 22 | O4uncTka CTOYHbIX BOA OT Cynbdunaos

HOT 23 | OumcTka CTOYHbIX BOA OT HEOPraHW4eckux conen (obLien MmHepanmsaumum)

HOT 24 | Ctabunusaums opraHMyeckoro BeLlecTsa ocagka

HOT 25 | O6paboTka CTOYHbIX BOA TEPMUYECKMMU METO4aMuN

HOT 26 BeccTouHas TeXHONOMMSA OUYMCTKU CTOUHBIX BOA OT aKpUioBow KUCHoThl, ByTu-
nakpunara, MeTunakpunara, atunakpunara, nsobytunauetara, ytaHona,
MeTaHona, 6yTunbyTokcunponuoHara, STUN3ToKCMNponuoHaTa

HAOT 27 | 3akayka B U30NMPOBaHHbIE MNacTbl FOPHbLIX MOPOA

HOT 28 | C6op u nokanusauus BeiGpocos B atmMocdepy
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Homep HOT HaumeHosanue HOT

HAOT 29 OuncTka oTXO4AWMX ra3oB OT Nbln

HAOT 30 |[Ouuctka ot nbinm NH4NO3 1 ammunaka B nponsBoACTBE aMMUaYHON CENUTPbI

HOT 31 OuncTka oTXo4AWMX ra3oB OT aMMmaka

HAOT 32  [OuncTka OTXOA4ALMX ra3oB OT razoobpasHbix CoeMHEHUN dTopa

HAOT 33  |OuncTka OTXOAALMX ra3oB OT TymMaHa 1 6pbIi3r CEPHON KUCNOTbI

HAOT 34 | ABcopbumoHHasa ouncTka rasoBoro BbIOPoca oT MeETaHoNa npu repMeETUYHOM
HarnvBee B XXene3HoAOPOXHbIE LICTEPHbI

HAOT 35 | BbicokoTemnepaTypHOe OKUCIEHME aMmMmnaKka

HAOT 36 ["oMoreHHoe BOCCTaHOBNEHWE OKCUAOB a3oTa

HAOT 37 KaTtanuTtuyeckoe BOCCTaHOBMNEHWE OKCUA OB a3oTa Npu NpoM3BOACTBE a30T-

HOW KNUCMOThbI
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