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BBepeHue

NHdopMaLMOHHO-TEXHUYECKMA CMPABOYHUK NO HaUyYLWNM AOCTYMHBIM TEXHONOMMAM
(nanee — cnpaBoyHnk HAOT) «[Mpon3BoacTBO AparoueHHbIX METanNNoBy» paspaboTaH Ha oc-
HOBaHWM aHanusa pacnpocTpaHeHHbIx B Poccunckon depgepaumm n NepcnekTMBHBbIX TEXHO-
normmn, obopyaoBaHnNS, Cbipbs, APYIMX PECYPCOB C YYETOM KIMMATUYECKUX, SKOHOMUYECKUX U
couymanebHbIx ocobeHHocTen Poccumnckon depepayumn.

B cootBeTCcTBMM C nonoxeHnamn PegepanpHoro 3akoHa ot 10 auBapsa 2002 r.
Ne 7-d3 «O6 oxpaHe okpyxarowen cpegbl» ([1]) oObekTbl, OkasbiBaOLWME BO3LENCTBNE HA
OKpYXKarLLyo cpedy, noapasfensatoTcs Ha YeTbipe kateropumn. NMpomsBoaCcTBO AparouUeHHbIX
METanmoB BK/OYEHO B | KATeropmio 1 OTHECEHO K 0BnacTam MPUMEHEHNA Hannyywmnx Ao-
cTynHbix TexHonori (HAT). MNpodounbHble npeanpuatna paccMmaTpuBaroTCsa Kak OObEeKTbI,
LEeATENbHOCTb KOTOPbIX OKa3blBaAET 3HAYUTENbHOE HEratMBHOE BO3LENCTBME Ha OKpyXaro-
LLYIO cpeay, NOSTOMY OHM 0BA3aHbl NONyYaTb KOMMIEKCHbIE 3KOMOrMYecKne paspeLleHns Ha
ocyLecTBneHe ceoen geatenbHocTh. Obwasa uens KOMMNMAEKCHOro noaxopa K aKonornye-
CKOMY HOPMMPOBAHUIO XO3AUCTBEHHOW AEATENbHOCTU 3aKNYaeTCa B COBEPLUEHCTBOBAHUN
perynmpoBaHns 1 KOHTPONS NPON3BOLACTBEHHBIX MPOLIECCOB C Lienbio obecneyeHns BbICOKOro
YPOBHS 3allnTbl OKpyKaroLwen cpeabl. XO3ancTByowme CyObeKkTbl AOMMKHbI NPUHMMAaTL BCE
HeobxoguMble NpeaynpeanTenbHble MepPbI, HanpaBneHHbIE Ha NpeaoTBpaLleHne 3arpsasHe-
HWSA OKpyXKaroLewn cpelbl U paymoHansHoe NCNonb30BaHWE PECYPCOB, B YaCcTHOCTW, Nocpea-
ctBoM BHegpeHuna HOT, o6ecneunBaromx BoIMOHEHNE 3KOMNOrMYECKNX TpeboBaHnn.

TepMUH «Hanny4lwme LOCTYMHbIE TEXHOMNOMMU» onpeaeneH B ctatbe 1 depepansHOro
3akoHa Ne 7-03 «O6 oxpaHe okpyxarowen cpegbl» ([1]), cormacHo kotopomy HAT — aTo
TEXHONOIMA MPOM3BOACTBA MNPOAYKLUMK (TOBapoB), BbINOMHEHWS paboT, oOKasaHus YCnyr,
onpegensemMas Ha OCHOBE COBPEMEHHbIX AOCTKEHUA HAYKN N TEXHUKN N Hanmy4Llero cove-
TaHUS KpUTEPUEB AOCTUPKEHUS OXPaHbl OKPYKatoLLEN Cpeabl NPy YCNOBUM HANNYMUS TEXHUNYeE-
CKOW BO3MOXHOCTUK €€ NPUMEHEHUS.

CTtpyktypa Hactoswero cnpasodyHuka HAOT cootsetctByetr [MHCT 21—2014 ([2]),
dopmar onuncanHua texHonormm — MNHCT 23—2014 ([3]), TepMUHBI NpUBEAEHbI B COOTBET-
cteum ¢ NMHCT 22—2014 ([4)).

Kpatkoe cogepxxaHue cnpaBoyHuka HOT

BBeaeHue. NpefcTaBneHo KpaTkoe cogepaHne HacToswero cnpasoyHmka HAT.
MpeaucnoBue. YkasaHa uenb pas3paboTkm HacTosuwero cnpasodnmka HAT, ero cra-
TYC, 3aKOHOA4aTeNbHbIN KOHTEKCT, KpaTKoe OnMcaHue npoueypbl Co3haHna B COOTBETCTBUM C

\Y
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YyCTaHOBMEHHbIM MNOPSAKOM, a TakKe B3aMMOCBA3b C aHANOrM4YHbIMU MeXAYHapOAHbIMU LO-
KyMEHTaMMm.

O6bnactb npumeHeHusA. OnmcaHbl OCHOBHbIE BUAbI 4EATENBHOCTU, Ha KOTOpbIe pac-
NPOCTPaHAETCA HacTosAWwmMn cnpasodHnk HAT.

B paspene 1 npeacraeneHa obuwan xapakTepucTuka MNpoM3BOACTBA AparouUeHHbIX
meTtannos B Poccumnckon degepayumm:

- NPEAnpUSTMS MO NPOW3BOACTBY 30M0Ta, cepebpa M NNaTtuHOBLIX MeTannoB (nepe-
YeHb NPeanpPUATUA N UX cneynanmaaums);

- reorpaduyeckoe pacrnonoxXeHmne npeanpuaTmm,

- BUAblI NnepepabartbiBaeMOro CbipbA U MX XapakTepuctuka OTAeNbHO anga cepebpa,
3onoTta u metannos nnatnHosow rpynnsi (MII).

B paspene 2 npeacraBneHoO onMcaHme TEXHOMOMMIW NPON3BOACTBA ApParoLeHHbIX Me-
Tannos (andpdepeHumnaums no metannam: cepebpo, 3onoto n MIMr):

- ANA 30110Ta — TUMNOBbLIE CXEMbI NMOMYYEHNA 30M0Ta N3 30M10TOCOAEPXKALLErO Chipba
(cnnae [Jope, 30n0TOM CKpan n gap.);

- Ansa cepebpa — TMNOBbLIE TEXHONOMMN NONy4YeHna cepebpa n3 cepebpocogepxalle-
ro Cbipbs, OTXOA40B LMHKOBOIO N CBMHLIOBOIO NPOU3BOACTBA, CepebpaHOro KoHUeHTparTa, no-
ny4aemMoro 13 MegHo-HUKEenNeBbIX LUMaMOoB, SNEKTPOHHOrO noma v ap.

OnucaHbl OCHOBHblE MPOLECCHI: FMApOMeTanypruieckne, nupomMeTannyprmieckme
(xnopHbIM Npouecc Munnepa), anekTpPOXUMNYECKNE.

OnucaHbl ocaguTenbHasa («knaccmyeckas») N SKCTpPakuMOHHAA TEXHONOMMU (TEXHOMO-
rmyeckmne cxembol) adpdpurHaxKa nnaTMHOBLIX METaNOB NPUMEHUTENBHO K:

- KOHLUEHTpaTam NnaTtuHOBbLIX METaNMOB, BKIHOYAS KLUMNXOBYHO» NAaTUHY;,

- 0TpaboTaHHbIM aBTOMOBUNBHBIM KaTanusaTopam;

- oTpaboTaHHbIM KaTanuaatopam HEPTEXMMUNYECKON OTPaCHn.

B paspgene 3 npueegeHa nHpopMauusa O pernameHTUpyeMbiXx N akTUYECKUX ypoB-
HAX SMUCCUN B OKPYXKaIOLLYO Cpedy ANS NPUMEHAEMbIX TEXHONOMMYECKMX NPOLECCOoB, Cbl-
Pbs, TOMAMBA, BTOPUYHBLIX CbIPbEBBIX U 3HEPreTUYECKUX PECYPCOB C YKa3aHWeEM MNpUMeHse-
MbIX METOLOB OnpeaeneHns.

Pasgen noarotoBneH Ha OCHOBE AaHHbIX, MPeACTaBnNeHHbIX npeanpusatuamm Poccunn-
ckon depepaunm B pamkax paspadoTkm HacToswero cnpasoyHnka HAOT, a Takke pasnnyHbIxX
nMTepaTypHbIX MCTOYHWKOB.

B paspene 4 onucaHbl nogxoabl Kk onpegenernto HAT, npuMeHeHHbIE npu pa3paboT-

Ke HacToswlero cnpasoyHuka HAT.

VI
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B paspene 5 npuBegeHbl MAEHTUMPUUMPOBaAHHLIM B peaynbTate OeHuMapkmHra oT-
pacnm nepedveHs HAT npu nponsBoacTBe AparoueHHbIX METaNMOB U X XapakTEPUCTUKK, B
TOM 4uCrne nepedeHb OCHOBHOMO TEXHOMOornyeckoro obopynoBaHus, MO3BONANOLMX COKpa-
TUTb SMUCCUM B OKPYXKatoLLyto cpedy, obecneuntb paumoHansHoe notpebneHme cbipbs, BO-
Abl, 3HEPrnm n CHNM3NTL obpasoBaHne OTXOA0B.

B paspene 6 npuBeaeHbl AOCTYNHbIE CBEAEHMS 00 SKOHOMWYECKUX acnekTax peanu-
3aumm HOT Ha npepnpusaTtusax Poccunckon depgepagumn no NpousBoaCTBY ApParOLUEHHbIX Me-
Tannos.

B paspene 7 npvBeaeH nepeyeHb NEpPCneKTUBHbIX TEXHONOMMA U TEXHONOMMA, Haxo-
AALLMXCA Ha CTagum Hay4YHO-UCCNenoBaTenbCKUX M OMbITHO-KOHCTPYKTOPCKUX paboT wnm
ONbITHO-NPOMBILLSIEHHOrO BHEAPEHWS, NO3BONAOLLMX NOBbICUTE 3PPEKTUBHOCTE NPON3BOA-
CTBa M COKpaTUTb SMUCCUN B OKPYKAIOLLYIO cpedy, C YKadaHWEM CPOKOB, B TEYEHME KOTOPbIX
NepCneKTMBHbIE TEXHONOMMN MOTYT CTaTb SKOHOMUYECKN N TEXHNUYECKN LOCTYMHBIMW.

3akntounTernbHble MOrIoXKeHUsa U pekomeHpauumu. lNpuBeneHbl CBEAEHUS O YneHax
TEXHUYecKon pabouen rpynmnbl, NPUHUMaBLLUMX y4YacTme B pa3paboTke HaCToALWEro cnpaBoy-
Huka HOT. daHbl pekomeHpaummn npegnpusatmsam no ganbHEenWwmnM UCCneaoBaHnsaM 3KOMoru-
YEeCKMX acrnekToB UX AeATENbHOCTN.

Bubnuorpadua. lNpmBeaeH nepedeHb NUCTOYHUKOB MHGOPMAaLMK, UCMONb30BaHHLIX

npw paspaboTke HacToswero cnpasoyHuka HAOT.

Vil
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Mpeaucnosue

depepanbHblii 3akOH Ne 219-®3 ([5]) coBeplueHCTBYeT CUCTEMY HOPMUPOBAHUA B 06-
nacTh oxpaHbl OKpyXawliei cpefbl 1 BBOAUT B POCCUINCKOE NpaBOBOe Mosie Mepbl 3KOHOMMU-
4ecKoro CTUMY/IMPOBaHUA XO3SANCTBYKOLWMX CYOBEKTOB ANA BHEAPEHUA HaUNy4LlnX TEXHOJIO-
TVI.

depepanbHblii 3akOH Ne 162-P3 ([6]) coLepXUT NOMOXEHUNA, 3akpennswlwmne craTtyc
NHPOPMALMOHHO-TEXHNYECKUX CMNPaBOYHUKOB KaK [AOKYMEHTOB HaLMOHa/IbHON cucTeMbl
cTaHgapTusauun.

Llenn, OCHOBHble MPUHLKUNBLI 1 NOPAAOK pa3paboTky HacTosAwero cnpaBoyHuka HAT
yCTaHOB/IEHbI NOCTaHoBneHneM [paBuTenbctBa Poccuiickon depepauynmn oT 23 gekabps
2014 r. Ne 1458 «O nopsagke onpegeneHns TEXHONOTMU B Ka4yecTBe Hawu/yudllei AOCTYMNHOIA
TEXHO/OMMK, a TakKxe paspaboTku, akTyanusauum u onybnmkoBaHusa WHOPMAaLUOHHO-

TEXHUYECKUX CMPABOYHMKOB NO HAUMYULIMM AOCTYNHbIM TeXHOMornsam» ([7]).

1 CraTtyc AOKYyMeHTa

Hactoawwuin cnpaBoyHnk HAOT aBnsetcsa QOKYMEHTOM MO cTaHgapTusauun, paspabo-
TaHHbIM B pe3y/bTaTe aHa/in3a TeEXHONOIMMYECKNX, TEXHUYECKUX U ynpaBieHYeCcKnX peLueHuni
0N MPOoV3BOACTBA [AparoueHHbIX MeTa/isIOB W COoAepXaliMm OonucaHve npuMeHAembiX B
HacTosillee BpeMSA U NEepPCneKTUBHbIX TEXHOIOTNYECKUX MpoLeccoB, TEXHUYECKUX Cnocobos,
MeTOA0B NpefoTBpaLLEeHNs N COKpalleHUss HeraTMBHOIO BO3AENCTBMS Ha OKpyXalLly cpe-
4y, Y3 4yucna KOTOopbIX BblAefNeHbl pelleHus, npusHaHHble HAT ons npowusBoacTBa gparo-
LeHHbIX MeTas/ioB, BK/lOYas COOTBETCTBYHWOLWME MapamMeTpbl 3KOSOrMYeckoW pesynbTaTuBs-

HOCTW, PECYPCO- U 3HEProahPeKTUBHOCTM, a TaKKe IKOHOMMUUECKNE NOoKasaTesnu.

2 NHpopmauma o paspaboTyumkax

Hactoawwnin cnpaBouHnk HAT paspaboTaH TexHu4ecko paboueir rpynnoii «lMpous-
BOACTBO AparoueHHbiXx metannoB» (TPI 14), cocTaB KOTOpOW yTBepXaeH npuka3om Poc-
cTaHgapTa oT 4 mapTa 2016 r. Ne 228 «O co3gaHUM TEXHUYECKOW pabouein rpynnbl «1pons-
BOACTBO AparoueHHbIXx meTannoB» (B pef. npukasa PocctaHpaprta ot 18 miwona 2016 r. Ne
1053).

MepeyeHb opraHu3auuii n ux npepcraBuTeneil, NpUHUMaBLIMX yyacTue B paspaboTke
HacTodwero cnpasoyHnka HAT, npuBedeH B pasgene «3akn4yuTesibHbie NMOJIOXEeHUA U pe-
KOMeHAauum».

Hactoawwuin cnpaBoyHnk HAT npepcrtaBneH Ha yTBepxpeHuve Bbopo Haunayywmx po-

CTYNHbIX TexHonorun (nanee — bopo HAT) (www.burondt.ru).

VIl


http://www.burondt.ru

NTC 14 - 2016

3 KpaTtkaa xapakrtepucrtumka

Hactoawwnin cnpaBoyHuk HAT cofgepXuT onnucaHme npuMeHsieMblX NMpyu NPOU3BOACTBE
AparoueHHbIX MeTasi/lIoB TeXHOI0TMYEeCKNX NpoueccoB, 060pyAoBaHUsA, TEXHUYECKUX CNOCOo-
60B, MeTO40B, B TOM 4uC/le MO3BOJIAOLWMX CHA3NTbL HEraTMBHOE BO3AEWCTBME HA OKpyXato-
Ly cpepy, notpebneHne BoAbl U Cbipbsl, MOBbLICUTb 3HEPTO3IPPEKTUBHOCTL. W3 ONMMCAHHbIX
TEXHONOrMYecKnx npoweccos, o060pyaoBaHUsA, TEXHUYECKMX crnocoboB, MeToL4OB ornpepaere-
Hbl pelweHud, asndawowuneca HAT. Ana HAT B HacTtoAwem cnpaBo4yHuke HAT ycTaHOB/iEHbI

COOTBETCTBYHOLNE TeXHONOrn4yeckne nokasaresnn HAT.

4 BzanmMoCBA3b C MeXAYHapoAHbIMU, permoHanbHbIMN aHanoramu

Hactoawwnin cnpaBoyHnk HAT pa3paboTaH B COOTBETCTBUM C PepepasibHbIM 3aKOHOM
([1]) (cTaTbsa 28.1, NyHKT 7) Ha OCHOBE pe3ynbTaTOB aHanusa oTpacnu B Poccuiickoih depe-
pauum n ¢ yyeToM MaTepuasioB cnpaBoyvyHuKa EBponerickoro cotsa Mo Hauayywum AOCTyn-
HbIM TEXHOMOrMAM A8 npeanpuaTvii uBeTHoOW meTtannyprum (Best Available Techniques

(BAT) Reference Document for the Non-Ferrous Metals Industries) ([9]).

5 C6op AaHHbIX

NHdopmaums o TexHO/ormyecknx npoueccax, o6opynoBaHunM, TEXHUYECKMX CMOCOo-
b6ax, metogax, NpUMeHsseMbiX MpW NPOU3BOACTBE AparoueHHbIXx MeTannoB B Poccuiickoi
depepaunn, cobpaHa B cooTBeTCTBMM C NopsagkoM cbopa AaHHbIX, HEOOXOANMBIX A8 pas-
paboTkM MHPOPMALNOHHO-TEXHUYECKOro CnpaBoYHMKa MO HauayylwumMm LOCTYMHbIM TE€XHOJI0-
MM 1 aHanusa NpuopuTeTHbIX Npobaem oTpacnu, yTBepXAeHHbIM npukadoMm PocctaHpapTa

oT 23 nons 2015 r. Ne 863.

6 B3anmocBaA3b C Apyrnmu cnpasovyHukamu HAT
B3aumocBa3b HacTofdwero cnpasovHuka HAT ¢ gpyrumu cnpasoyHukamu HAT, pas-
pabaTbiBaeMbiM/ B COOTBETCTBUM C pacnopsbkeHnem lMpasutenbctBa oT 31 okta6psa 2014 .

Ne 2178-p ([10]), oTpaxeHa B pa3aesne «O6nactb NPUMEHEHUA».

7 NHdopmauna o6 ytBepXxaeHun, onybiMkoBaHUM 1 BBEAEHUN B AeCTBUE

Hactoawwnii cnpaBo4yHuk HAT yTBepxaeH npukazom PoccTaHgapTa oT 15 aekabps
2016 r. Ne 1888.

Hactoawwnin cnpasoyHuk HAT BBegeH B gelictBue ¢ 1 mwona 2017 r., odpuymanbHO
ony6nvMkoBaH B MHPOPMAaLNOHHON cucTteMe o6WEro Nofb3oBaHMsA — Ha odpuumasbHOM cai-
Te PenepanbHOro areHTCcTBa N0 TEXHUYECKOMY peryimpoBaHui0 U MeTposorum B cetn WH-

TepHeT (Www.gost.ru).
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MHOOPMALUUOHHO-TEXHUYECKUN CNOPABOYHUK NO
HAMNYYWMUM AOCTYNHBbIM TEXHONOIMNAM

NMPON3BOACTBO APAIOLIEHHbBLIX METANNOB

Production of precious metals

Harta BBeaeHna — 2017-07-01
O6nacTb NpuUMeHeHuA

Hactoawmn cnpasodnnk HAT pacnpocTpaHsaeTcs Ha crnegyrolime OCHOBHbIE BUAbI
LEeATENbHOCTU:

- NPOM3BOACTBO ApParoLeHHbIX MeTannoB U3 py4, KOHUEHTPAaTOB, TEXHOrEHHbIX UCTOY-
HWKOB, BTOPWUYHBLIX CbIPbEBbLIX PECYpPCOB MOCPEACTBOM MAPOMETaNNypruiecknx, nmpome-
Tannyprtyeckmx n SNeKTPOXMMNYECKNX NPOLECCOB;

- NPON3BOACTBO MOPOLLKOB W CIIMTKOB AparOueHHbIX MEeTannos, Npous3BOACTBO crna-
BOB Ha OCHOBE AparoLeHHbIX METansIoB — KOMMNaKTHBIX U B BUAE NOPOLLKOB, B TOM YMCne, N3
BTOPWUYHBIX NPOAYKTOB, Ha appunHakHbIX npeanpuaTtuax Poccnnckon depepaunu;

- NPOM3BOACTBO M3AENUA U3 AparOueHHbIX METannoB, BKNOYas katanusaTtopbl Ang
XUMUYECKON MPOMBILLNEHHOCTN (KaTanmsaTtopHble CeTKW), aBTOMOOUIbHbIE KaTanu3aTopsl,
pasnnyHbie BUAbLI NMPOBOMOKW, TEPMONapbl, TEPMOMETPbI CONPOTUBIEHUS, CTOMAaTOoNoOrnye-
CKWE M HOBENUPHbIE CMnaBbl, PE3NCTUBHbIE MaTepuanbl, XMMUYECKYIO Nocyay, U3genna me-
AVLMHCKOrO HasHa4veHns, coegnHeHns (Conm) gparoueHHbIX MeTannos.

Hactoawmn cnpasodnnk HOT pacnpocTtpaHaeTcs Ha MeToAbl NPON3BOACTBA NEPBUY-
HbIX W BTOPWYHBLIX AparoueHHbIX MeTannos. Mexay STMMKM NpOn3BOACTBaAMWU MPaKTUYECKU
HEeBO3MOXHO MPOBECTU YETKYHO rpaHb. Hepeako npu NpomM3BOACTBE NEPBUYHBIX METAmNMOB B
pamkax OBLLUMX NPOU3BOACTBEHHbBIX NPOLECCOB C LENb 3KOHOMUU SHEPTUX, MUHUMU3aLNN
NPOU3BOACTBEHHbIX 3aTpaT N BTOPUYHOIO MCNONB30BaHNA 00pasyroLLMXCa OTXOA0B UCMOSb-
3yeTca BTOPUYHOE Cbipbe. BTOpMYHOE NpOoM3BOACTBO AparOLEeHHbIX MeTannoB BKNHOYaeT
NPOM3BOACTBO METanna n3 BTOPUYHOIO CbIpbs (3NEKTPOHHOIo Noma, oTpaboTaHHbIX KaTanu-
3aTOpPOB, OTXOAOB U3LENUA 1 CNMaBoOB WU T. N.) IMMAPOMETANYPruyeckuMn, NMpomMeTanyprm-
YECKUMU N SNEKTPOXMMNYECKUMN METOAAMM.

HacTtoawmn cnpasoyHnk HAT Takke pacnpocTpaHaeTcs Ha NPOoLECcChl, CBA3aHHbIE C
OCHOBHbIMW BUAAMU LEATENBbHOCTU, KOTOPbIE MOTYT OKasaTb BMNSHWE Ha OObEMBbI SMUCCUN
n (Mnn) macwrtabbl 3arpAa3HEHNS OKPYKaroLLen cpeasbl:

- XpaHeHne n noaroToBKa Cblpb4,
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- XpaHeHne 1 noaroToBka TonnnBea,

- MPOU3BOACTBEHHbIE NPOLECChl (MMPOMETAanNypruyeckme, rmapomeTannypruyeckmie

ANEKTPONUTNYECKME),

- METOAbI NPEeLOTBPALLEHNS N COKpaLLEHNS SMUCCUIA N 0Opa3oBaHMsa OTXOL40B;

- XpaHeHne 1 NoAroToBKa NPOAYKLMN.

HacTtoawmmn cnpaeoyvnmnk HAT He pacnpocTpaHaeTcs Ha:

- BOObIYy 1 oboralleHne pyn AparoLeHHbIX METanNoB Ha MECTOPOXAEHNSIX;

- BOMPOCLI, KOTOPbIE KacarTCa WCKMIOYMTENBHO OBecneyeHns npombilineHHon Ges-

OMacHOCTW U OxpaHbl Tpyaa.

Bonpocbkl obecneyeHns NpoMbINEHHON 6e30nNacHOCT KU OXpaHbl Tpyaa 4YacTUYHO

paccMaTpmBarOTCAd TOJNTIBKO B TEX Clyvadx, Korga okKasbiBakoT BliMAHME Ha BUAbI AeATENbHO-

CTW, BKINIOYEHHbIE B 06NacTb NpUMEHEHNS HacTosALero cnpasodHmka HAT.

[lononHUTenNbHbIE BUALI AEATENBHOCTM npn nNpon3esoacree AparoueHHbIX meTanioB U

cooTBeTCTBYHOWME MM crnpaBodHuku HOT (HasBaHma cnpasoyHukoB HAT gaHbl B pegakumm

pacnopsbkeHuns MNpasutensctBa Poccunckon depepaummn ot 31 oktabps 2014 r. Ne 2178-p)

([10]) npuBeaeHbl B Tabnuue HUXe.

Bup peatenbHocTun

CootetcTByowmin cnpasoyHuk HOT

MeToabl OMUCTKM CTOYHBIX BOJ,
HanpaBneHHbIe Ha CoKpalleHne
cbpocoB MeTannoB B BOAHbIE 00b-

EKThbl

NHopMaLMOHHO-TEXHNYECKNIA CnpaBOYHUK no
HaUnNy4LWwmM 4OCTyNHbIM TexHonornam UTC 8-2015

«OuncTKa CTOYHbBIX BOA MNPV NPOM3BOACTBE NPOAYKLMM
(ToBapoB), BbLINOMHEHMM paboT M OKasaHuK yCrnyr Ha

KPYMHbLIX NPeAnPUAaTUSXY

MpOMbILEHHbIE CUCTEMbI OXNa-
XAEHUS, HaNpUMep, rpagupHi,

nnacTuH4YaTble TeNNOoBbMEeHHMKN

NHOopMaLMOHHO-TEXHNYECKNIA CnpaBOYHUK no
HaUny4LWwmM JocTynHbIM TexHonormam UTC 20-2016

((rlpOMbILIJJ'IeHHbIe CUCTEMBbI OXNaXXgeHna»

XpaHeHune n obpaboTtka maTtepuna-

0B

NHopMaLMOHHO-TEXHNYECKNIA cnpaBoOYHUK no
HaUnyywmM [OCTYMNHbIM  TexHonornaMm«CokpalleHme
BbIOPOCOB 3arpssHAOLWLMX BeLecTB, cOpocoB 3arpsas-
HAOLWMX BELLECTB MPU XPaHeHUNn 1 CKNnagumpoBaHUm

TOBapoOB (rpy3oB)»
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Bug pearensHocTn CootetcTBytowmn cnpasoyHuk HOT

ObpaLyeHne c oTxogamu NHdopMaLMOHHO-TEXHNYECKNIA CNPAaBOYHUK MO
HaUnNy4LWwmM oCTynHbIM TexHonormam UTC 15-2016
«YTunmsayma n obesspexmnBaHmne 0Txo4oB (Kpome
obe3BpeXMBaHNA TEPMUYECKNM CNOCOBOM (CKMraHmne

OTXOA0B)»

BoipaboTka napa n anektposHepriu | UHdhopMaunOHHO-TEXHNYECKNI crnpaBoOYHUK no
Ha TennoBbIX CTaHUMAX HaUIy4LWMM 4OCTYMHbIM TEXHONOMNAM
«CxuraHme Tonnmea Ha KpynHbIX YCTaHOBKax B Liensx

NPOM3BOACTBA SHEPTUMY

MeTozabl 4o6bl4M aparoleHHbIX Me- | IHhopMaLMOHHO-TEXHNYECKMIA CNpaBoYHUK no
Tannos HaWMy4YLWNM LOCTYMHBLIM TEXHOMOMNSIM

«[1oOblya gparoyeHHbIX METansoB»

[MoBbiweHWe sHepreTuyeckon ag- | HdoOpMaUMOHHO-TEXHNYECKNI crnpaBoOYHUK no
hekTMBHOCTM HaUIMy4LWMM 4OCTYMHbIM TEXHONOMNAM

«lNoBblWEHNE 3HEpPreTnYeckon 3MOEKTUBHOCTN MPU
OCYLLECTBMEHNN XO3ANCTBEHHON U (MNX) MHOW pes-

TeNbHOCTU»

Pasgen 1. O6wan xapakrepucTuka npomMsBoAcTBa AparoueHHbIX

MeTannosB

1.1 O6wan nHcpopmaumsa

AparoyeHHble MeTannbl OTHOCATCA K YHUKaNbHbIM XUMUYECKMM arneMeHTam. OHu co-
yeTalT B cebe camble pasHble CBOUCTBA: TEPMOCTOMKOCTb U NNACTUYHOCTb, KOPPO3MOHHYHO
YCTOMUMBOCTb M CBapMBAEMOCTb, OTpaXKaTeNlbHYH U 3MUCCUOHHYHO CMOCOBHOCTbL, TEMMo- U
3MNEKTPONPOBOAHOCTb N BbICOKME MarHUTHbIE XapakTepncTukn. OcobeHHbIMU PU3NHECKUMU U
XUMNYECKNMU CBOMCTBaMM obnafaroT He TOMbKO camu MeTansbl, HO U UX COEAMHEHNS N Ma-
Tepvarnbl: Cnnasbl, KaTanna3aTopbl, MOPOLLUKX, NOKPLITUSA, OKCUAHbIE NNEHKN 1 Ap. OHW nrparoT
B&XXHYHO pPOSib B XMMWUMW, aHanmMae, katanuae, Guonorum, MeguUmMHe; HE3aMeHNMbI B 3NEKTPO-
HWKE, pagmo- N ANEKTPOTEXHMKE, XMMMUYECKON N HedTenepepabaTbiBaroLen oTpacnsax, npu-
OOpPOCTPOEHMM, aTOMHOW W PaKETHOM TexHuKe. [paroueHHble meTannsl obecnedmBaroT

HageXHyto paboTy BbIMUCIUTENBHbBIX, W3MEPUTENbHbLIX, KOHTPOMMPYHOLWMX npubopos W
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YCTPOUCTB. APPEKT OT MCNONB3OBAHNA 3TUX METANMOB, KOTOPbIE OKPYXKarT Hac BykBansHO
NoBCHOAY, NEPEOLEHNTE NPaKTUYECKN HEBO3MOXHO.

CogepxaHve aparoueHHbIX MEeTansmoB B 3eMHOW Kope (Knapk) OLueHMBaeTcs, No gaH-
HbIM pasHbIX aBTopoB, Ha yposHe 107°=107"" %, npuyem MUHEpansb! AparoLUeHHbIX MeTarnnos
He oBpasytoT MECTOPOXAEHUA, MEPCNEKTUBHbBIX ANS NPOMbILWNEHHOW nepepaboTkn. OHu
NPENMYLLECTBEHHO BKpanmneHbl B OCHOBHble pyaoobpasyrolme cynbduaHble U pexe —
OKUCNEHHbIE MUHeparbl MeaK, HUKens, xxenesa. [MosTomy aparoueHHble MeTannbl SBASHTCS
peaknMM N pacCesaHHbIMU 3NeMEHTaMMm.

Mpn nepepaboTke NONMMETANNUYECKUX Pya AparOueHHble MeTansbl CneayrT 3a
LBETHLIMW MO BCEM TEXHOMOMMYECKUM MNepeaenam, KOHUEHTPUPYAChE B «4EPHOBOM» MeTarn-
ne, 1 Ha 3aKNYUTENBHOM dTane KOHLUEHTPUPYHOTCS B LWINamMax, U3 KOTOPbIX NONy4arT CHa-
Yana boraTble KOHLEHTpaTbl, a 3aTeM — B npoueccax adpuHaka — 1 camm MeTanssbl.

Hapsay ¢ nepBuYHbIM CbipbeM, nepepabaTbiBatOTCA TaKKe pas3nmyHble BUAbI BTOPUY-
HOro CbipbsA: OTpaboTaHHble KaTanua3aTopbl, SNEKTPOHHLIA IOM, OTXOA4bl POTO- U KMHOMPO-
MbILLUNEHHOCTN, BpakoBaHHbIE U3AENUS U T. N., @ TaKkKe TEXHOrEHHOE CbIPbe: LUMakKkn, KeKW,
neinn. Nx gonsa B obwem obveme nepepabarbiBaEMOro Chipbs HEYKIOHHO BO3pacTaEeT.

COBOKYNMHOCTb AparOuUeHHbIX MEeTanmnoB, MNOMyYeHHbIX M3 PasfNYHbIX WUCTOYHUKOB
(cMm. DepepanbHbIi 3akOH «O aparoueHHbIX MeTannax u aparoLeHHbIX KaMHSX» OT 26 mapTa
1998 r. N2 41-d3 ¢ nonpaskamu oT 2 masa 2015r. Ne 111-03), n nsgenmn na H1x obpasyroT
rocyaapctBeHHbIN hoH Poccuinckon depepaumm, KOTOPbIN COCTaBNSET YacTb €€ 30M10TOBa-
NOTHBIX PE3EPBOB.

MwupoBOW pbIHOK 30M10Ta OXBaThbiBaeT BCIO CUCTEMY obBpalleHnsa 3Toro metanna: npo-
N3BOACTBO, pacnpegenenne n notpedneHne. PbIHOK 30110Ta UMEET CBOM OCOBEHHOCTM:

1) 30N0TO NcNonbayeTca PakTUYEeCKn BCEMU FOCY[apCTBaMn B Ka4ecTBe CTPaxOBOro
N pe3epBHOro oHga. YUTeHHble rocyfapCTBEHHbIE 3anachkl 30510Ta, COCPeAOTOUEHHbIE B
LeHTpanbHbix 6aHkax n pesepsax MB®, coctaBnstoT cerogHa 6onee 31 000 T. 3HaumTENb-
Hasa YyacTb 3TMX 3anacoB MOXeT ObITb BbICTaBMEHA Ha NPOAAXY.

2) Ewe Gonbwme obbembl 30M10Ta UMEKTCA Y HACENEHNs (HOBENUPHbIE yKpaLLEeHWUs,
MOHETbI 1 Ap.). YacTb 3TOro 3050Ta Takke NocTynaeT Ha PbIHOK B BUAE Noma.

Mo paHHbIM BcemumpHoro coseta 3on0Ta No CoCTosHUKO Ha mau 2016 roga ([11]), 30-
noTtble pesepsbl cTpaH (6e3 yyeta Upana, pesepsbl KoToporo moryt coctaenate 900 T) oue-
HuBaroTCcA B 32 754 T.

OcHoOBHble CTpaHbl — NOTPebUTENM 30M10Ta YETKO MOAPA3AENATCA Ha ABe rpynnbl.
C ofHOM CTOPOHBI, 3TO rpynna TeEXHNYECKN pasBuTbIX cTpaH (Anonus, CLUA v Mepmanms), ko-

TOPblE CPABHUTENBHO LLUMPOKO WUCMOSb3YIOT 30510TO B pasfnyHbIX 00nacTax TEXHWMKU U Npo-

4
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MbILLMEHHBLIX OTpacnax. 34eCkb 3010TO BbICTYNAET KakK MHAMKATOP pasBUTUS BbICOKUX TEXHO-
NOrMA B 3NEKTPOHHOW M SNEKTPOTEXHUYECKON, KOCMUYECKOW, NMPUOOPOCTPOUTENBHON 1 Ap.
oTpacnsax NPOMbINEHHOCTU. Jpyron rpynnon rocyaapcts ABASOTCA T€ CTPaHbl, B KOTOPbIX
OCHOBHas A0Ms 30M0Ta, a MHOr4a N BCA €ro macca notpebnaeTca Ha HyXAbl TONMbKO toBe-
NIMPHOW NPOMBbILLNEHHOCTU. Ha Aonto rmaBHOrO NpOM3BOAMTENS HOBENUPHLIX M3genun B EB-
pone — Utanum — npuxoantca 15,6 % 30n0Ta, MCNONb30BaHHOIO B MMPOBON HOBENMNPHON
NPOMBILLMIEHHOCTU; Ha SO0 OCHOBHOIO a3naTCKoro npon3BoAUTENS 30M0TbIX YKpalleHn —
NHomo — 15,2 % 3onota. B Poccnn Ha TexHudeckme HyxAabl 30Mn0Ta pacxogyetrca 15—
17 1/rog, T. €. 55 % — 60 % BCero konuyecTea MeTanna, noTpebneHHOro B CTpaHe, a Ha ns-
rOTOBIMEHNE HOBENMPHBIX M3genmm — npumepHo 12 1/rog (40 % — 45 %). dona Poccum cpe-
An cTpaH — notpebutenen 3onota cocrtaensaeT okono 1,0 %. Mo sTomy nokasarento Poccus
HaxoANTCS B O4HOM psay C TakuMmmn cTpaHamu, kak Micnanmsa, Mekcunka, bpasunusa, KyesenT.

CocTosiHMe pbiHKa NO NPOM3BOACTBY W NOTPeONeHMo 30n0Ta npeacTaBneHo B Tabnu-
ue 1.1 ([12]).

Tabnuya 1.1 — 3onoto. MNMpeanoxenne n cnpoc, T ([12])

2015 rop,
Mpepnoxenue
[lo6biva n3 Hegp 3186,2
Ckpan (BTOpUYHOE 30M0TO) 1092,8
HeTTo XepxnpoBaHue npeanoxeHmn -20,8
WToro: 4258,3
Cnpoc
tOBenupHbIN 2396,9
MpoMbILLNEHHBIN 332,9
NHBECTULMOHHBLIN 921,5
Mpodomunt/pedprunt 2,5
LleHTpanbHble BaHku v gpyrne yupexaeHus 566,7
Bcero cdomanyecknn cnpoc 4218

MwupoBbie 3anacel cepebpa oueHmBaroTca B 512 ToIC. T, a exerogHas gobbiva cocras-
naeT oKono 25 ThiC. T, NpuyeM Ha gonto Poccum npuxogntea 6 % — 7 % OT 3TOro Konude-
ctea ([13]).

Tabnuua 1.2 — Cepebpo. MpeanoxeHne n cnpoc, T ([13])
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2015 rop,
MpepnoxeHue
[1o6biva n3 Hegp 27579
Ckpan (BTOpUYHOE 30M0TO) 4544
HeTTo XepxnpoBaHue npeanoxeHmn 243
WUToro: 32366
Cnpoc
tOBenupHbIN 7045
CepebpsaHas nocyaa 1956
MpoMbILLNEHHBIN 18310
NHBECTULMOHHBLIN 9091
Bcero cdomanyeckmnn cnpoc 36402

UTto kacaetcsa 3anacoB metannoB nnatmHosow rpynnel (M), TO OHM npeumyle-
CTBEHHO cocpeaoToudeHbl Ha TeppuTtopumn KxkHo-AdpukaHckon Pecnybnukm (nopsaka 90 %
BCEX MUPOBLIX 3anacos), Ha BTOpPOM MecTe — Poccus4.

[daHHble NO NPeanoOXeHW NNaTtMHOBLIX METanfioB B MUPE BKIIHOYAOT OLEHOYHbIN
obbem npogax nepBuYHbIX MeTannoB nnatuHosoun rpynnel (M) gobeiBaroWMMM KOMNAHK-
AMM NO cTpaHam Aobbium (Tabnuupel 1.3-1.7). CnegyeT OTMeTUTb, YTO nokasaTtenn BpyTTo-
cnpoca ana kaxaon obnactn NPUMEHEHNA — 3TO CyMMa NPOM3BOACTBEHHbIX NOTPEOHOCTEN
B MeTanne n nobbix namMeHeHU 06bemMoB HenepepaboTaHHOro MeTanna B 4aHHOM CEKTOpE.
YBenuueHue 3anacoB HenepepaboTaHHOro MeTanna NPMBOAMUT K CO34aHMI0 AOMNONTHNUTENbHO-
ro Cnpoca, a CoKpalleHue 3anacoB CHWXaeT ypoBeHb cnpoca. [MokasaTenu HeTTo-crnpoca
paBHbl BPYyTTO-CNpOCY B Kaxkaon obnactn npUMEHEHWs 3a BbIMETOM OOBLEMOB YTUNN3NPO-
BaHHOro MeTanna B 3TOM OTpacnuv, He3aBUCKMMO OT TOro, MCMNONB30Banu NOBTOPHO 3TOT Me-
Tann unun oH ObiN NpogaH ANa Apyrnx LUenen.

Ana peokmx NNaTMHOBLIX METanmoB — WUPWANA, PYTEHUS — NPeanoXeHue cylle-
CTBEHHO npeBbiwaeT cnpoc. CyMMapHbIM CpOC Ha OCMUK, KOTOPLIWN SBMAETCA CaMbiM Pes-
KAM 1 HAUMEHEE U3YYEHHbIM 3NTIEMEHTOM W3 rpynnbl NNaTMHOBLIX METANMOB, OLEHMBAETCA B

nepBble AECATKU KUNOrpamMmmoB.



Ta6bnuua 1.3 — MnatuHa. MpeanoxeHue u cnpoc, T ([14])

MpepnoxeHne

OxxHasa Adpuka

Poccunal)

CeBepHasa Amepuka
3numbabee?

Mpouneld

VToro npepnoxeHune

Cnpoc

ABTOKaTasimsatopbl
XnumMunyeckas nNpoMbILL/IEHHOCTb
DNneKkTpoTexHuka

Crekno

NHBECTUUMOHHBIN cnpoc
tOBenunpHasa NpoOMbILWIEHHOCTb
MeguuuHa n 6uomeguunHa
HedTenepepaboTtka

Mpouue

NToro 6pyTTO-Ccnpoc
YTunusaums, B TOM yuUcne:
ABTOKaTasimsatopbl
ONnekTpoTexHuka

tOBenmpHasa NPoOMbILI/IEHHOCTb
WToro ytnnunsaumsa

VToro HeTTO-CrnpocC

MN3meHeHue 3anacos

2013 rop

130,9
22,9
9,9
12.8
4.4

180.9

96,4
16,4
6,8
2,9
27,2
94,1
6,6
4,9
13,0
268,34

-37,5
-0,7
-24,6
-62,8
205,5
-24.6
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2014 ropg, 2015 ropg,

110,0 142,1
21,8 20,8
10,5 9,9
12.5 12.5
4.1 3.6
158.9 188.9
100,8 106,7
16,2 16,5
7.1 7,2
6,6 6,9
8,6 14,1
90,0 87,9
6,6 6,5
51 4,0
131 13,3
2541 263,1
-39,9 -34,8
-0,8 -0,9
-23,7 -17,9
-64,4 -53,6
189,7 209,5
-30,8 -20,6

D) O6wmin 06bem MMM, nocTaBNsSEMbI BO BCE PErnoHbl, BKAYast POCCUIO 1 CTpaHbl GbiBLUEro

CCCP. [aHHble no npegnoxeHno 13 Poccun pasfgeneHbl Ha Npofaxu MepBUYHOIO MeTasia u pea-

nM3auun rocyAapCTBEHHbIX 3anacoB.

2 M, po6biBaemble B 3umbabse, nepepabaTbiBaloTcs B HacTosLee BpeMs B KOxHON Adpu-

Ke.

3 MocTaBkn 13 3umbabBe BblAeNeHbl U3 NPea/IoKeHN NPoYMx NPon3BoanuTeNeN.

7
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Tabnuuya 1.4 — Mannagwin. MpegnoxeHne n cnpoc, T ([14])

2013 roa 2014 rop, 2015 ropg,

MpepnoxeHne

OxHasa Adpuka 76,7 66,1 83,5
Poccus: nepBuyHoed) 81,7 80,5 75,7
Poccuda: cknaackue 3anachl 31 0,0 0,0

CeBepHasa Amepuka 25,8 28,4 27,0
3nvbabeeH 10,0 10,2 10,0
Mpouned 4.6 4,2 3,8

VToro npepnoxeHune 202,0 189,4 200,0
Cnpoc

ABTOKaTanmnsartopsbl 218,6 232,1 237,3
XnMuyeckasd npomMbILLIEHHOCTb 15,3 15,0 18,6
Crtomarosiorusa 14,1 14,6 14,8
ONneKkTpoTexHuka 33,2 31,6 29,6
NHBECTUUMOHHBIN cnpoc -0,2 29,3 -20,5
tOBennpHasa NpPoOMbILLI/IEHHOCTb 11,0 8,5 7.1

Mpouue 3,4 3,5 3,5

NToro 6pyTTO-Ccnpoc 295,4 334.,6 290,4
YTunnusaynsa

ABTOKaTasimsatopbl -59,2 -68,1 -60,2
ANneKkTpoTexHuka -14,4 -14.8 -14.8
FOBenvpHasa NPoOMbILLIEHHOCTb -4.9 -2,7 -1,4
WToro ytnnunsaunsa -78,5 -85,6 76,4
VToro HeTTO-Crnpoc 216,9 249,0 214,0
3meHeHne 3anacos -18,1 -59,6 -14,0

4 O6wmin 06bem MIII, nocTaBNsEMbIl BO BCe PernoHbl, BKYast POccuo 1 cTpaHbl GbiBLIEro
CCCP. [aHHble no npegnoxeHno 13 Poccun pasfgeneHbl Ha Npofaxu MepBUYHOIO MeTasia u pea-
M3aummn rocygapCTBEHHbIX 3anacos.

5 MII, po6biBaemble B 3umbabse, nepepabaTbiBaloTcs B HacTosee BpeMs B KOxHoN Adpu-
Ke.

6 MocTaBkn 13 3umbabBe BblAeNeHbl U3 NPea/IoKeHNs NPoYMx Npon3BoanuTeNeN.

8
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Tabnuuya 1.5 — Pogwnin. MpepgnoxeHue u cnpoc, T ([14])

2013 roa 2014 rop, 2015 ropg,

MpepnoxeHne

OxHasa Adpuka 17,2 14,6 19,0
Poccusa 2,5 2,8 2,5
Apyrue 2 2 2
VToro npepnoxeHune 21,7 19,1 23,5

BpyTtTo-cnpoc

ABTOKaTanmnsartopsbl 24,5 25,6 25,7
XnMuyeckasd npoMbILLIEHHOCTb 2,6 2,8 31
DNeKTpoTexHmnKa 0,1 0,1 0,1
Crekno 14 1,7 1.3
Mpoune 2,5 0,9 0,6
WToro 6pyTTo-cnpoc 311 311 30,8
Ytunusayumsa -8.,6 -9,5 -8,4
VToro HeTTO-Crnpoc 22,5 21,6 22,4
MN3mMeHeHne 3anacoB -0,8 -2,5 11

Ta6nuua 1.6 - Npuawii. Cnpoc, T ([14])

2013 roa 2014 rop, 2015 ropg,

Cnpoc

XvMunyeckasa npOMbILLIEHHOCTb 0,6 0,6 0,6
ONeKTpoTexXHUKa 11 1,4 2,5
ONeKkTpoxnumMmuns 1,6 1,7 1,8
Mpoune 2,5 2,8 2,9
NToro 6pyTTO-Ccnpoc 5,8 6,5 7,8

Tabnuua 1.7 - Pytenuid. Cnpoc, T ([14])

2013 roa 2014 ropg, 2015 ropg,

Cnpoc

XvMunyeckasa npOMbILLIEHHOCTb 9,7 7,7 6,7
ONeKTpoTexHUKa 0,5 11,2 14,2
DNeKTpoXnmMmus 4.5 4.8 4.9
Mpouue 3,3 3,4 3,6
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2013 rop, 2014 rop, 2015 rop,
WUtoro 6pyTtTo-cnpoc 28,0 27,1 294

1.2 MnHepanbHO-CbipbeBas 6a3a gparoueHHbIX MeTasnsoB U Ux

npousBoacTBo B Poccumnckoun ®epepauumn

Ha pucyHkax 1.1-1.3 nokasaHo pacnpegeneHve 3anacoB AparOuUeHHbIX MeTannos B
Poccunrckon depepaumn ([15]).

Poccuinckaa depepauma Hapagy ¢ FOAP aBnaetTca MmpoBbIM Nnaepom no pasmepy
cbipbeBOW Basbl 30/10Ta; B €€ Heapax 3akno4eHo nodvtn 12 % ero mmpoBbix 3anacos. ocy-
AapcTBeHHbIM BanaHcom 3anacoB NonesHbIX uckonaembix Poccunckon depepaumm yuntol-
BaeTcsa B Hegpax 6onee 13,1 ThiC. T AparoLUeHHOro MeTanna; Ha 4O pasBefaHHbIX NPUXo-
antcsa 6onee 8 Toic. T. o 06bemy fo6bIuM MeTanna mn3 Hegp Poccma B 2013 rogy 3aHana
BTOpPOE MecTo B Mupe nocrne Kutas.

3anackl cepebpa B Hegpax PO noacunTtaHsl B konmnvectee 121,7 TbIC. T. ITO ogHa 13
KpynHeEWLWnX cbipbeBbiX a3 cepebpa, sakntovarowas okono 8% ero MmMpoBbIX PECYPCOB.
Poccusa saHMMaeT 4eTBeEPTYHO No3vumio B Mupe no o6vemy coipbeBon Hasbl cepebpa, yCTy-
nas Mekcuke, lNMepy n MNMonblwe. KayectBO pya POCCUNCKMX MECTOPOXKAEHNA B LIENOM COOT-
BETCTBYET MUPOBLIM aHanoram. CobcTBeHHO cepebpsHble MECTOPOXKAEHNS 3aKMHOYatOT OKO-

no 21% poccunckmx sanacos cepebpa
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Pecn. MypmaHckas
Kapenusa o6n.
MaragaHckas
Amano- o6n. KOTCKMU
Pecn. HeHeuknii
KapayaeBo- Komu AO
Yepkecckas
Pecn. K -
MNepmcknii anaTlf;)(glg
ggﬁTOBCKaﬂ CsepasioBckas Kpacwcmm Pecn. Caxa
: o6n. N (AkyTIs) 207,3
Pecn. 4455
BalKopTocTaH ra "
6$HTbhv .
aHCAA(I)ACKMM A 278.6 Xabaposckuii
554.9 K Mypekaa 1795 kpait
66.7 emeposckas Pecn. 0671. CaxanmHcKas
OpeH6yprckas 06n. 1 Xakacus .
o6, Hosocubupckas ¢ n | |/|6pKyTCKaFI o6n
oon.
'% YenabuHckasn . ﬁiﬂ' r uu 23317 1433
Pecr. 293.8 06n. AnTaI/ICKI/II‘/] 51.4 91,9
[JarectaH 100 kpan
Pecn. Antait- 201 19,6 MpumopcKwmii
Pecn. 55 Kpai
CeB. OceTus - AnaHus P -
ecn. TbiBa
Pecn. 9.3  3anachl . 3abaikanbCcKuin EBpelickas
Ka6apauHo-Bankapua 58  pecypcel Pi Pecn. BypsiTus kpait AO
PucyHok 1.1 — PacnpepeneHue 3anacos 30/0Ta
no cyobektam Poccuiickoli ®egepaumu, T ([15])
3AMACbHI n PECYPChI 5
MypMaHckas Kamuatckuii
Kpa
Qi pait
Pecn,
Kapenus
' Masio
HeHeuknii
AO YyKoTCKunii
Kapayaeso-
Yepkecckasn
pecn
ApxaHrenbckas
6.
KabapguHo-
Bankapckas
e BalwkopTocTaH i
p KpacHosipckuii Pecn. Caxa
Kpan (AkyTHA) MaragaHckas
Pecn. Cek 2.2 Caepp/ioBckast 15.7 6.
Ocetus 0 o6n
AnaHus : Xabapose!
Kpam
KemePOB(;rg]H ;;lf(;-cm P CaxanuHckas
' o6n
YenabuHckas MpkyTckas 0,04
06n.
AnTaiickui,
OpeH6yprckas Amypckas 4,7 MpyMopcKuii
LarecTaH o 067. 5r9 kpaii
47 idracel Pecn Pecn 3abaunkanbckum
59 peoypcsIP T Asr-aii BypaTMA  Kkpdu

PucyHok 1.2 — PacnpegeneHune 3anacoB cepebpa

no cybwektam Poccuiickon deaepauun, Thic. T ([15])
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3ANACbI n PECYPCbI

Pr-n
Kapenusa
MypmaHckas
oe6n
T
7TH 39
Kamuatckuii
TanHaxckoe n
OkTs6pbCKOE
Hopunbck-1
Y YepHoropckoe
Mcpmckuy, Macnosckoe
¥ 14499,3 .
565 XabapoBckuii
' KpacHospckuii p.Yoprana, Kpaii
KD A HIKHEe TeyeHmne'™
pa
Csepgriosckas
Amypckas
o6n
MeCTOpO)K,CI,EH na:

+  paspabarbiBaeMble ¢ 06 =BE®GI
0] ocBavBaeMble 0 pecypcbil Pi

PucyHok 1.3 — OcHoBHble MecTopoxaeHua MM n pacnpegeneHve 3anacos

naaTtMHoOBbIX MeTaunoB B Poccuiickoin ®epepauun, T ([16])

MuHepanbHO-cbipbeBaa 6aza meTannoB nnatuHoBolh rpynnel (M) Poccuiickoi
dbepepaunn  3HaumTenbHa K coctaBnfAetr 15 Tbhic T. [lpoMbllWEeHHble  3anachbl
aKcnyaTupyeMblX U OCBamMBaeMblX MECTOPOXAEHMIA B Poccun gocTturatoT 4 Tbic. T. , TO €CTb
COCTaBNAKT NPUMEPHO MATYHD 4YacTb MUPOBbIX, NO3TOMYy P® Mpo4YyHO 3aHUMaeT BTOPYHO
nosuyunio B mupe nocne HOAP.

[JaHHble no npousBoACTBY 30s0Ta B Poccuiickoii  ®degepaunm no  rogam

npeacTtaBneHbl Ha pucyHke 1.4, no 2015 r. - cBegeHbl B Tabnuuy 1.8 ([16]).

12



NTC 14 - 2016

300

[T 1 Tl

200
150
100 -

50

2008 2009 2010 2011 2012 2013 2014 2015 2016

rog

tO6uwee npounssoacTeo  LLA06LITO U3 Heap

PucyHok 1.4 — InHamunka npov3soAcTea 3o0/101a B Poccuiickoin ®epepaunn, T ([16])

OCHOBHOW BkNafj B NpoM3BOACTBO 30/10Ta B Poccuiickoin degepauymn BHocuT 20 Kpyn-

HelLwnx 30/10TOA406bIBAKOLWNX KOMNAHWIA, KpynHelwas 13 KoTopblix — «lMontc 3onoto» (Pol-
yus Gold Int.).

Tabnuua 1.8 — MpoussoacTBo 30n0Ta B Poccuiickoin ®epepaummn B 2014 rogy, kr ([16])

Mpon3BoACTBO 30/10Ta B C/IUTKAX

[Jo6bluHOE 230 664
MonyTHOe 16 240
MToro u3 MuHepasibHOro cbipbs 246 904
BTopuuHoe (ckpan) 35 812
WToro: 282 716

Hanbonbwee konuyectso cepebpa npoumsBoauTca B MaragaHckon obnactu, Kpyn-

Heliwasa komnaHus — Polymetal Int. JaHHble No Npou3BOACTBY cepebpa npuBeneHbl B Tab-

nnue 1.9.
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Tabnuya 1.9 — Mpounseoacteo cepebpa B Poccminckon Pepepauyumm B 2014 roay, 1 ([13])

Mpon3BoOACTBO cepebpa B criuTkax

[obblyHoEe 510
MonyTHoe 288
NTOoro ns mmHepaneHOro cblpbs 798
BTopu4yHoe (ckpan) 249
Wtoro: 1047

HaHHble npon3BoaCcTBY nnatuHbl M nannagms B Poccunckon depepaumm B 2014—

2015 rogax 0606weHb! B Tabnmuye 1.10.

Tabnuya 1.10 — MNponseoaCTBO NNaTuHbl U nannaaua B Poccuinckon Gepepauymm B 2014 roay, Kr

([15])

Mpon3BoaCTBO NNATUHBLI

M3 pocceinen

'K «Pycckaa nnatuHa» (a/c «AMyp») 3794
'K «PeHoBay
500
3AO0 «Kopsikreonorusi»
Mpeanpuatna Ceepanosckon obn. u MNepwm- 290
CKOro Kpas
UToro: 4514
MonyTHoe

MAO «I'MK ,Hopunsckunin Hukens*» (30 n

20 443
«Konbckaa NMK»)
NTOoro ns mmHepaneHOro cblpbs 24 947
N3 BTOPUYHOIO Cbipbs 9382
Bcero nponsBogctBo nnaTuHbI 34 329

[MpounssoaCcTBO Nannagua
MonyTHoe

MAO «I'MK ,Hopunbsckunin Hukens*» (30 n

82 726
«Konbckaa NMK»)
N3 BTOPUYHOrO Cbipbs 6133
Bcero nponsBoacTBo nannaguns 88 859
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OcobeHHOCTN cynbUAHBIX MEAHO-HUKENeBbIX pyh HOpUnbCKOro npoMbILINEHHOrO
panoHa obycrnosnmearoT nuaupyrowee nonoxeHne Poccunckon depepauyumm B Mupe no npo-
nasogctey nannagma (ot 40 % no 60 %, No pasHbIM OLeHKaMm), NO3TOMY KOHBIOHKTYpPa pbiHKa
n ueHoobpasoBaHmne nannagus onpegenatorca Poccunckon degepaumen.

TepputopmansHoe pasmeLleHme NPeanpUsaTUn, KOTOpbIE OCYLLECTBNAIOT nepepaboTky
KOHLUEHTPaToB AparOueHHbIX MeTannoB M BTOPUYHOMO Chipbs, a Takke adduHax

AparoueHHbix meTannoe B Poccurckon degepaunm nokasaHbl Ha pucyHke 1.5.
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* AHngl.d|.
‘MypmaHck
« CaHkT-MeTepbypr * Maranar
* Hopwunbck MeTponasnosckK
2 KNnukHu Hosropop * BopkyTa «Kamyarckuit
« Canexa| .
m«ChbIKTbIBKAp A AkyTek
CMmoneHck 5 | Mepmb
lopog
« Benropog, * fladrenac « Hcprourpn
¢ XamTbl-MaHcuunck
« Cawmap;
* PocToB*Ha-[loHy mnA6UMCK
* Bonrorpag K Ao Xabaposck
« KpacHogap pacHoapck BnaroselyeHck
« Coun J * Hoeocubupck 0 bparck !
e Ypta
X * BnaavkaBskas OAbakaH « NpkyTck

« bapHayn

1 — MockoBcKuiA 3aBog, Mo 06paboTke cnewmnasibHbIX crnasos, . Mocksa

2 — LLenkoBcKuiA 3aBOA, BTOPUYHBIX AparoueHHbIX MetasnioB, MockoBckasi 061
3 — [MpuokckniA 3aBof, LBETHBLIX METa//10B, I. Kacumos

4 — EkaTepuHOyprckumii 3aBog, no o6paboTke LBETHbIX MeTasfos, I. B. Mbiwma,
CeeppanoBckas 06s1.

5 — AO «Ypananektpomenp», I. B. MNbiluma, CBepanosckas o6/1.

6 — AO «YpasibCkve NHHOBALMOHHbIEe TeXHOMOrUW», 1. EkaTtepuHoypr

7 — KbIWTbIMCKUIA MeAb3N1eKTPOIUTHBIN 3aBOA, I. KbiwTbiM, YenabuHckas obn.
8 — Hosocunbupckuin adptprHaxHbIn 3aBog, . HoBocnomnpck

9 — KpacHospckuii 3aBof, LBETHbIX MeTa/lloB MMeHn B. H. 'ynnposa, 1. KpacHospck
10 — MAO «I'MK ,Hopunbckuii H1Kenb"», I. AyanHka, KpacHosipckuii kpaii?)

11 — KonbIMckMin adhthpmHakHbIN 3aBoA, noc. XacblH, MaragaHckas 061.9

PucyHok 1.5 — TeppuTtopuanbHoe pasMeLleHne

npeanpuaTuiA N0 NPOU3BOACTBY ApParoLeHHbIX METa/1/10B

7 NAO «I'MK ,HopunbCKuii HUKeNb"» B HacTosiLee BpeMs BbiNycKaeT MUlb Gorarble KOHLEH-
TpaTtbl AparoLeHHbIX MeTas1/10B.

8 KonbiMckuii adhdouHadkHbIA 3aBO/, Ha AaHHbI MOMEHT eCTb B MepeyHe npeanpusituii, nme-
IOLWMX NMpaBO OCYLLEeCTBNAATbL athmrHax AparoueHHbIX MeTasiioB (CorsiacHo noctaHosneHuo Mpasu-
TenoctBa Poccuiickoli ®efepaumn oT 24 oktabpa 2015 r. Ne 1136), HO B HacTosiLiee BpeMs Mpous-
BOACTBO OCTAHOB/IEHO.
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N3 pucyHka 1.5 oueBUAHO, YTO NPeanpusaTMa No NPOW3BOACTBY AparoueHHbIX MeTan-
OB COCPENOTOUEHBI MPEUMYLLECTBEHHO B TPEX panoHax: B eBponenckon vYactu Poccuu, B
ee ueHTpe, Ha Ypane, rae 6binn ewe B XIX Beke OTKPbITbI MECTOPOXAEHNA CaMOPOAHOW
nnatuHel, 1 B Cnbupwn, roe B HacTosLee BpeMSA COCPeaoTOYEHblI OCHOBHbBIE UCTOYHMKN A0-
Obl4M AparoLeHHbIX MeTanmnos.

XapaKkTepucTmka Kaxaoro U3 Bblle NepeyncrneHHbIX NpeanpuaTmia 1 Npon3BoLMMON

nMM Npoaykumn ceegeHa B Tabnuue 1.11.

Tabnuya 1.11 — OBwume ceefeHMa 0 NpeanpuUATUAX, NPOU3BOAALLMX AparoLyeHHble MeTanmnbl

Ne [ata BBoaa B 3KC-

Mpeanpuarne lMepeyeHb NPON3BOAUMON NPOAYKLMM

n/n nnyartayuio, rog,

1. |®I'YI «MockoBcknn  3a- 1946 30n0TO 1 30Mn0Tble cnna.bl; cepedbpo u
Bog no obpaboTke cneuu- cepebpsiHble cnnaebl, BumeTannuuye-
anbHbIX CNNaBoB» cKas nNpoAyKUMA Ha OCHOBE 3050Ta U

ero cnnaeos, cepebpa u ero cnnasoB
([17], [18]).
WmeeT ctatyc Good Delivery (30n0T0)

2. |AO «llenkosckmn  3aBog 1941 30n0TO 1 cepebpo B CrnuTKax U rpaHy-
BTOPUYHBIX AparOLeHHbIX nax; cepebpocogepxalime MnopPOLLKM;
MeTannoBs» conn cepebpa.

WmeeT ctatyc Good Delivery (cepebpo)

3. |AO «[Mpumokcknn 3aBoj 1990 3onoto, cepebpo, mMeTannbl NNaTuHO-
LBETHbIX MeTannosy BOM rpynnbl, MNPOU3BOACTBO MEPHbIX

CIUTKOB, CONen NnaTUHOBbBIX METannos,
FOBENMPHBIX NonydabpukaTos.
WUmeet cratyc Good Delivery (3onoto,
cepebpo, nnatmHa, nannagunn)

4 |AO «EkatepuHbyprckmnm 1916 3onoto, cepebpo, mMeTannbl NNaTuHO-
3aBoj no  obpabotke BOW rpynnbl, N3genms.

LBETHbIX METanoB» WUmeet ctatyc Good Delivery (3onoto,
cepebpo, nnatmHa, nannagnn)
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Ne [ata BBoaa B 3KC-

Mpeanpuarne lMepeyeHb NpPON3BOAUMON NPOAYKLMM

n/n nnyarauumio, rog

5 |AO «Ypananektpomenb» 1929 30n0TO 1 cepebpo B CrnuTkax U rpaHy-

nax, KOHUeHTpaT MeTannoB NNaTMHOBOW
rpynnbl.

WUmeet cratyc Good Delivery (3onoto,
cepebpo)

6 |3AO «Ypanbckme  WNHHO- 2008 N3penua wm3 pgparoueHHbIX MeTannos,
BaLUMNOHHbIE TEXHOMNOrMM Cnnaebl, XMMUYECKME COEANHEHMS Nna-

TUHOBbLIX METAanNMNOB

7 |8A0O «KbiwTbiMCKMA  Me- 1757 30n0To 1 cepebpo B cnuTkax, nnatuHa
AE3NEKTPONUTHLIN 3aBO4Y 1N nannagnn B NOPOLLKe

8 |AO «Hosocmnbupckmin 1941 AddurHMpOBaHHbIE 30M0TO K cepebpo B
adpPrHaKHbIM 3aBoa» CrnuTKax, rpaHynax, aHogax, nnactuHax,

MOPOLLIKE N NpoKaTe.
WUmeet cratyc Good Delivery (3onoto,
cepebpo)

9 |OAO «KpacHosipckun 3a- 1943 AddprHnpoBaHHbIe AparoueHHble Me-
BO4 LUBETHbIX MeTannos Tannel (BCe), XUMUYECKME COEANHEHUS,
nmenn B. H. I'ynnposa» HOBENUPHbIE U34ENnNA, U3NENUSa TeXHWU-

YECKOro HasHayeHus, MeauUnHCKne ma-
Tepvansl.

WUmeet cratyc Good Delivery (3onoto,
cepebpo, nnatmHa, nannagunn)

10 MAO MK «Hopwunbckuin 1933 KoHueHTpaTbl NNaTtuMHOBbLIX METasnsnos,
HUKENb» cepebpo B rpaHynax (¢ 1998 no

2012 rop)

Ncxoas n3 Bbilwe npuBeaeHHbIX AaHHbIX, MOXHO 3aKINO4YUTb: HECMOTPA Ha TO, 4TO

MpPaKTUYECKN BCE NPEANPUSTUS, nepedmcrieHHble B Tabnuue 1.11, Npom3BoaaT CNUTKN pa-

roueHHbIX MeTannos, B TOM YM1Cle MepPHble CITUTKN, MMeeT MeCTO cneunanms3agma npeanpu-

STV B COOTBETCTBUMN C UCTOPUIA UX CO3[aHUSI, CTAHOBMEHMS, KBanndukaumm cneumanmncros.

Kpome TOro, nommmo cnutkos, nopowkos, rpaHyn, AO «E3 OLUM», OAO «KpacuseTmeTy,

3A0 «YpanuHtex» Npou3BOANAT U3AENUS Ha OCHOBE ApParoLeHHbIX MEeTasnfoB pasfivMyHOro

Ha3Ha4eHn4.
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1.3 MpuoputeTHbie NpobnemMbl oTpacnu

MonyyeHne adpPUHMPOBAHHBLIX NMATMHOBLIX METANMOB npeacraBnsaeT cobon kpanHe
CNOXHYI TEXHONOIMMYECKYO 3agady, n obecnedeHne HeobxoamMMon NoTpedbHOCTM MeTannax
BO3MOXHO NULLb MPU YCIOBUN BHEAPEHNSA B NPOM3BOACTBO BbICOKOS(PMEKTUBHBIX TEXHOMO-
MMYECKMX NPOLECCOB MX NONyYeHus. B HacTodwee BpemMs, cornacHo nocrtaHosneHuto MNpaeum-
TensctBa Poccunckon ®epepaumm ot 24 oktadbpa 2015 . Ne 1136, 11 npeanpusatum MMeroT
npaBO OCYLLECTBNATbL aPPUHaxK aparoueHHbIX MeTannos, M3 Hux 8 mmerot cratyc Good
Delivery JlorgoHckon accoumaumm y4acTHUKOB PblHKa AparOueHHbIX MeTannoB Ha CBOH
npoaykumio (30n0T1o n cepebpo). MNMpaktnueckn Bce npeanpuatna Poccunckon depepauun,
KOTOPbIM paspelleH adpPuHax aparoueHHbIX MeTannoB, peanuayloT rmapomMeTtannypruyde-
CKne TexHonormm nepepaboTKn CbIpbs.

CyuwectBytowana B Poccum TexHonorna adpdpuHaka nnatmHOBbIX MeTannos 6asnpyerT-
CH NPeuMyLLeCTBEHHO Ha ocaguTenbHbIX MeTojax u npuemax. [lo knaccudeckon ocagu-
TENBbHON TEXHONOrMM paboTaeT KpynHenwee B CTpaHe U B Mupe adddrHakHOe npeanpuatmne
OAOQ «KpacHospckuin 3aBog LUBETHbIX MeTannos nmenn B. H. N'ynugosax». Takaa TexHonorns
Hens3bexXHO conpoBoXaaeTcs 0bpasoBaHMEM MPOMEXYTOUHBIX MPOAYKTOB M MaTOYHbIX pac-
TBOPOB, YTO AENaeT e€e MHOroonepaumoHHOM U YMEHbLUAET CKBO3HOE W3BMEYeHne aparo-
LeHHbIX MeTannos. [1osToMy TexHONorus, npegycmaTpuarollas CenekTMBHOE N3BneYeHne
METanmnoB NNaTMHOBOW rpynmnbl, HE3AaBUCMMO OT TOrO, KakuMm METOAaMn OHa peanunsyeTcs
(3KCTpakuma nnmn copbumsa), UMeeT cepbesHble NEePCnekTUBbl A4NA PasBUTUS U MPUMEHEHMUS.
CnepnyeT oTMeTUTb, YTO Ha page npeanpuatun Poccunckon depepaummn BHeAPEHbI 3KCTPaK-
LNOHHbIE (AO «[lNpurokckmn 3aBoj, LBETHbIX METannoB») n COpOLMOHHbIE
(AO «Ypananektpomenb») TexHonorun. OgHako B HacTosLee BpeMs 3KCTPaKLUMOHHAA Tex-
HOMOrMA BBUAY OTCYTCTBUSA Y NPEANPUATUA CbIpbA NPakTUYECKU He peanuadyeTcs, a copbum-
OHHasa npuBA3aHa NPenMyLLeCTBEHHO K nepepaboTke cepebpocoaepallero Cblpbs C HU3-
KAM copepxaHmem nannagus v nnatuHbl. OHa OCyLeCcTBNAETCa Yepe3 a3OTHOKUCTbIE pac-
TBOPbl M HE UMEET CEerofHsA LUMPOKUX NEPCMNEKTUB, TaK Kak B TEXHOMNOMMWN MNaTtMHOBLIX Me-
Tannos 06pasyroTca XNopuaHble (CONAHOKUCHbIE) pacTBOPbI.

Takum 06pas3om, 0QHOW U3 BaKHENLLMX NPoBnem oTpacnu SBASETCA BHEAPEHNE TEX-
Honorumn, obecnevnBaroLLmX:

- COKpaLLleHMe Yncna cTtagnin NponsBoaCTBEHHOIO NpoLecesy;

- COKpaLLleHme BpeMeHM npoLecca;

- COKpalLLeHe obbemMa XMMUYECKMX peareHToB.
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BHeapeHne nporpeccmnBHbIX TEXHONOrMN adodmHaka No3BONNT YCNELLHO peLlaTh 9KO-
normnyeckne npobnemMbl oTpacnu.

AdduHax gparoueHHbIX METannoB npegnonaraeT ncnonb3oBaHne 60nbLIOro Konm-
4YecTBa peareHToB, OKa3blBaKOLMX HEraTUBHOE BO3AEWCTBME Ha OKpyXatowyto cpegy. Croga
OTHOCATCS NPEXAE BCEro TakMe peareHTbl, Kak:

- Xnop;

- KOHLIEHTPUPOBaHHAsA a30THasA KUCNoTa;

- KOHLEHTPMpPOBaHHasA ConaHasa KMCNoTa;

- OpraHM4yeckne peareHTbl U oOpraHuyeckue pacTBoputeny (Npyu UCNONb30BaHUN SKC-
TPaKUMOHHbIX NPOLECCOB.

CepbesHyro onacHoCTb npeactaeBnseT npobnema cbopa, xpaHeHus n nepepaboTkm
BTOPUYHOTO Cbipbs. TaK, OTXOAbl SNEKTPOHHOW NPOMBbILLNEHHOCTU, BTOPUYHBIA 3NEKTPOHHBIN
NOM BKMOYaeT B CBOM COCTaB OpraHuMyeckme cocrtasnsarome (Nnactuk pasnuyHbIX BUAOB,
Marepwvanbl Ha OCHOBE NONMUBUHUNXNOpUAA, deHondopManbaerna), a Takke npakTMyecku
NONHbIM Habop TsXKenbIX MeTannoB. TakMe MeTanmbl, Kak CBMHEL, CypbMa, PTyTb, KaamMun,
MbILbSAK, BXOAALME B COCTaB SMEKTPOHHBIX KOMMOHEHTOB, MepexoaaT noh BO3AENCTBUEM
BHELLHWX YCINOBUA B OpraHnyeckmne n pactBopuUMble COEAMHEHNS N CTAHOBATCH CUMbHEWLLN-
MU agamu. YTunusauyna nnactukoB, COAepKalLMX apoMaTUyYeckue yrneBoAopoabl, opraHu-
YeCcKMEe XNOPrpPOM3BOAHLIE COEAMHEHUNS, ABMSAETCHA HACYLLUHOM SKONOrnM4yeckon npobnemown
npeanpusaTun.

CTtouT Takke OTMETUTL BbIDPOCHI KOTENMBHLIX rA30B, KOTOPbLIE MPUHOCAT CYLLECTBEHHO

BonbLunKn (B HECKOMBKO pas) Bpea, N0 CPaBHEHNIO C NPON3BOACTBEHHLIMW BbIBpocamu.

Pasgen 2. OnucaHue TeXHONOrM4YeCKMxX nNpoLeccoB u MeToaoB.,

npuMmeHdeMbIX NMPU npon3sBoacTee AparoueHHbIX MeTannoB

2.1 OCHOBHbIe NPUHLMNbLI TeXHONIOMK NPOU3BOACTBA ApParoLeHHbIX

MeTansnoB

C kaxabiM rogomM HabnoaaeTcs yBenmyeHe cnpoca Ha AparoueHHble MeTannbl, YTo
BbI3blBa€T HACTOATENbHY HEOOXOAMMOCTb HapsAy C MOMCKOM HOBbLIX MCTOYHWKOB yCOBEp-
LUEHCTBOBaHUS CYLLECTBYHOLLMX TEXHOMOMMIA UX NPOU3BOACTBA. YKazaHHOe OOCTOATENLCTBO
npeanonaraeT B NepBytd oYyepenb MOBbILEHWEe MOMHOTbI U KOMMAMEKCHOCTU UCMOMb30BaHNS
NEPBUYHOIO M BTOPUYHOIO Cbipbs. BospacTarowmin 06beM 1 OgHOBPEMEHHOE CHIDKEHME Ka-

YyecTBa MOCTynarLero Ha nepepaboTKy Cbipbsa TPeOyOT pa3paboTkm N BHEQPEHUSA BbICOKO-
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3 PeKTUBHBIX NMpoLeccoB, obecneunBaroLLnX NONyUYEHNE CENEKTUBHbBIX KOHLEHTPAaTOB Apa-
rOLEHHbIX METannoB M cCammx METanmoB, CokpalweHne obbEMOB HE3aBEPLUEHHOTO MPOun3-
BOACTBA, CHWKEHNE SHEprosatpar, YMEHbLUEHNE NOTEPb ApParoLeHHbIX MEeTansnoB, BO3MOX-
HOCTb aBTOMAaTu3aLum NPOLLECCOB, YNy4LLEHNE YCroBUIA TpyAa.

U 3a pybexom, n B Poccuimnckon Pegepaumm Ha 6onbLUMHCTBE 3aBOAO0B nepepadoTka
CbIpbsl, COAEPXKALLEro AparoLeHHbIe MeTanmbl, OCYLLECTBNSAETCS CErogHsA C UCMOSb30BaHN-
eM rugpomertannypruyeckux npoueccoB. OHN XapakTepusyroTCs BbICOKOW MPOU3BOANTENb-
HOCTBIO M YPOBHEM aBTOMaTM3aLMKM, XOPOLUMMWN SKOHOMUYECKUMUN U SKONOMMYECKMMM MNOKa-

3arenamm ([19]).
2.1.1 TexHonornm nponsBoacTBa 30510Ta

CyLLecTBYIOT pasnuyHbie BapuMaHTbl TEXHONOMMIA NOMy4YeHUs 30M10Ta, KOTOPbIE ONUCHI-
BaKOTCA NPMHUMNNANBHOW CXEMOW, NPUBEAEHHOW Ha PUCYHKE 2.1.

B kauecTBe MCXOQHOMO NEPBUYHOrO ChIPpbS UCMOMb3YHT POCCHINHOE UK pyaHOE 30510-
TO. B meTtannyprum meam maBnekaroT Tak HasblBaeMble MOMNyTHblE 30M10TO U cepebpo. Me-
Tannbl KOHLUEHTPUPYIOT B CepebpsHO-3010TOM cnnaee (cnnae [ope), KOTOpbIA Nnony4aroT 13

MeAedNeKTPONUTHBIX LUaMoB, 06pasyroLLMXCsl B MPOLECCe NPOM3BOACTBA KaTOAHOM MeaW.

Au-cop,epx(ai;ee Cbipbe

BckpbiTune

v

Mynbna

dunbTpaumna

v

PactBop
v

BbiaeneHue 3onoTa

H/O Ha nepepaboTKy <

Au-meTann

Nepennas [ CnuTKu, rpaHynbl

PucyHok 2.1 — lMpuHymnmansHaa cxema adyhuHaka 3onora

CnepyeTt OTMETUTb, YTO AaHHbIA CMNaB B 3aBUCMMOCTW OT cocTaBa nepepabaTtbiBae-

MbIX LUSTAaMOB COAEPXUT 30510TO U cepebpo B pasHbIX COOTHOLLEHUSIX, U 3TO OOCTOATENLCTBO
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HeobxoanMo yunTbiBaTb Npu Bbibope cnocoba pganbHenwen nepepaboTkm cnnaesa [ope, a
Takke 06opPOTHLIX NPOAYKTOB adhPUHaKHOrO NPON3BOACTBA.

NcxopHbiM cbipbeM Anda NonyYeHusa 30M0Ta MoXeT ObiTb Takke NIOM HBEMVPHBIX U
TexXHONorn4yecknx magennn. OHM OTNMYaKTCA NO KONUYECTBEHHOMY M (PasoBOMYy coOCTaBy.
dopma HaxoK4eHNa 3010Ta U APYrux AparoLeHHbIX MeTannoB B MCXO4HOM Cbipbe 0Bycnos-
nmBaeT nogxopn k criocobam ero nepepaboTkn, KOTopble BasNpyrOTCA Ha XMMUYECKNX CBOW-
CTBax AparoLeHHbIX MeTanmnos.

Mpwn 3HaunTensHoM (Bonee 15 % — 20 %) copgepxaHum cepebpa B cnnaee [Jope npo-
n3BoamTCa nepesos cepebpa B pacTBOp (Kak NpaBuio, a3oTHOKUCHBIA) XUMUYECKUM WA
3NEKTPOXMMUYECKMM crnocobamn.

CornacHo cxeme (pucyHok 2.1), Goratoe no 30M0Ty Cbipbe MOABEPratoT BCKPLITUIO,
npuyeM cambiMM PacnpoOCTpaHeHHbIMU cnocobamm SBMAIOTCA pacTBOPEHWe 3050Ta B «Lap-
ckon Bogke» nmbo rmgpoxnopupoBaHue (nNponyckaHne xnopa 4epes pacteop 0,1-—
0,5 M HCI®). HesaBncumMo OT BbIBPaAHHOrO criocoba, MMEHHO Ha 3TOW roNoBHOW CTaAMM Mpo-
ncxogut Bonee TOHKOE pasgenenHme 3onota u cepebpa n obpasoBaHMe ABYX NPOAYKTOB, ne-
pepabaTbiBaeMbIX pas3fenbHO: 3010TOCOAEPKaLLEero pactBopa M cepebpocogepallero
TBEpPAOro ocagka.

30N0TO BbIAENAOT U3 pacTBopa TakKke, NPUMEHSAS pasHble NpUeMbl. ITO MOXET ObITb:

- BOCCTaHOBIMNEHWE C MNOMyYeHMEM MNOpOoLLKa 30M10Ta No4 AEVUCTBUMEM TakMX BOCCTaHO-
BUTENEW, KaK CynbGUT HaTpus, cynbdat xenesa (Il), HNTpuT HaTpus, WaBenesas KMCnoTa,
caxap':

- ONEKTPOXMMNYECKOE BblLENEHNE C NONMyYeHneM 30M0Ta Ha KaTtoge;

- skcTpakuyma sonota (llI).

Mony4yaembin B pesynbTate BOCCTAHOBIEHMA MOPOLLOK 30M0Ta NepennaBnsatoT Ha
aHoAbl 1 NOABEPraroT 3MNEKTPONUTUYECKOMY paduHMpoBaHunio. IMeHHO 3ToT npouecc aBna-
€TCA 3aBepLUAOLLEN Onepaunen NonyyYeHns 3050Ta BbICOKOW YNCTOTbI (99,99 %) Ha nogas-
naowem 6onbWNHCTBE NpeanpuaTui. PadurHrupoBaHne BeayT B SNEKTpoOnn3epax ¢ pactso-
PUMbIMK 30M0TbIMW aHOAaMK, B Ka4eCTBE 3NEKTponuTa cryxaT CONSHOKUCIbIE pacTBOpbI
30M0TOXIOPUCTOBOAOPOAHON KUCIOTbI UMM PacTBOP «L@PCKOW BOAKWY», KaToAbl — TUTaHO-
Bbl€ NNACTMHbI, HA KOTOPbIE B pe3ynbTaTe SnekTponn3a ocaxkgaeTcs 30M0TO.

B cnyuae, ecnun peanusyeTca 3KCTpakuMOHHAaA TEXHOMOrNA, TO 30M0TO BbIAENSHOT U3

congaHokucnoro (2-5 M HCI) pacteopa Tpu-H-OyTundocdatom, a pes3kCTpakuymo ero n3 op-

9 B cny4yae pacTBOpPEHUsI B «L@pCKOW BOLKEY» MOSIBMSETCA LOMOMHUTENBHAsA onepauvs yaa-
neHus n3bbiTka a3oTHOW KUCNOTbI U3 pacTBOpa Nocre BCKPbITUS.

9 MepBble ABa peareHTa UCMONb3YOTCA Hanbonee YacTo.
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raHN4eckon asbl OCYLLECTBASKOT pacTBOPOM BOCCTAHOBUTENS, TOrO Xe Cynbduta Hatpusa
([20]). Mony4YeHHbI NOPOLLOK METANNMYECKOro 30510Ta N0 YUCTOTY OTBEYAET 30J10TY BbICO-
KOW Npobbl.

3aknounTtenbHaa ctagna TEXHONOMMYECKOW CXEMbl NOSyYEeHWEe CINTKOB pPasfivyHON
Macchbl 1 rpaHyn, oTeevaroLmx TpeboBaHmsaM rocygapctBeHHbIxX ctaHgapToe ([17],[18)).

Ha Tex npeanpuatmsx, KOTopble nepepabartbiBaroT yNnopHOe 3010TocoaepKallee Cobl-
pbe (rnaBHbIM 06pa3oM pyaHOe 30M0TO), NPaKTUYECKNn NOBCEMECTHO peanuayeTcsa LuaHua-
Hasa TEXHONOMMA, KOTopas npeanonaraeT LnaHMpoBaHWe KOHLEHTPAaTOB C NepeBOAOM 30M10Ta
B pacTBOp B BMAE MPOYHbIX LMAHWAHBIX KOMMIIEKCOB C NOCNEAYIOWNM BbigENeHnemM 3onoTa
N3 pacTBOPOB ABYMSA U3BECTHLIMU U XOPOLLIO OTpaboTaHHbIMW NyTAMW:

- BOCCTaAHOBMEHNEM LIMHKOBOW MbINbHO;

- copBumen Ha aKkTMBMPOBAHHOM yriie.

Oba aTK Npouecca MOXHO paccmaTpuBaTth Kak NpoLecChl NpeaBapUTENbHOMO KOHLEH-
TpypoBaHua 3onota. OHM He ABNATCA BbICOKOCENEKTUBHLIMM W Npeanonaratot obsasaTtens-
HOe npoBeaeHVe aPPUHaAKHBIX Onepaunn No NpUBEAEHHON Ha pucyHke 2.1 cxeme. MmeHHo
UnaHngHaa TexHonorms tamt B cebe OCHOBHblE 3KONMOrM4yeckne onacHOCTW, CBA3aHHbIE C
BbIOpOCaMuM BbICOKOTOKCUYHLIX BELLECTB B atmocdepy u cbpocamm ¢ oTpaboTaHHbIMM pac-
TBOpPaMu.

[10 HacTosLLero BpeMeHn He yTpaTun CBoero 3HadveHna ana apduHaka sonoTta xnop-
HeIn meTon Munnepa, KoTopbin Bbin NpeanoxeH ewe B KoHue XIX Beka. OH nonyumn pac-
npocTpaHeHne anga apdpuHaxka cnnasos [ope, cogepxawmx 88 % — 90 % 3onota, 7 % —
11 % cepebpa, a Takke Meab, XXeneso, UMHK. Ero cytb 3aknovaetcsa B TOM, YTO Npy Npornyc-
KaH1M rasoobpasHoro xnopa 4Yepes pacnnas nepepabaTbiBaeMoro MCXOLHOro Chipbs BCE CO-
AepXalmecs B HEM KOMMOHEHTbI NepexoaaT B OOPMy XNOPUAOB, 3a UCKMKOYEHNEM 30M0Ta.
TepmogmHaMmka 3TOro npouecca TakoBa, YTO 3050TO HauvMHaeT pearvpoBaTb C XJIOPOM
TOMNBKO MOCMe TOro, Kak NPOXMOpUPYOTCA NpUMECH, BKNYaa cepebpo. Xnopuabl B BUaE
Wwnaka cobuparoTcs Ha NOBEPXHOCTWU pacnnaea, 3aTteM OTAENAITCA OT HEro: U3 HUX nony-
yaroT cepebpo, a 30n0To, NoNnyyYeHHoe no metoay Munnepa, Takke 4onNoOnHUTENBHO addu-
HUPYIOT SMNEKTPOXUMNYECKUM NMYyTEM 40 HEODXOANMOWN CTEMEHM YNCTOTbI (PUCYHOK 2.2).

MupomeTannypruyeckne onepauynmn (KONNEKTMpyrowme nnaeki) NpUMEHUMbl U K OT-
AenbHbIM Bugam 6egHoro BTOPUYHOIO Chipbd, OAHAKO TOMBKO NOCne ero Knaccugukaumm m
oTAeneHUs OT MNpUMECen OpraHNYecknx COeAuHEeHUW M maTepuanoB. 3TO OTHOCUTCSH
He TONbKO K 30M10TOCoAepXKaLleMy Cbipbto, HO U K Matepmanam, cogepxawum gpyrue gparo-

LeHHble meTannbl (cepebpo, M.
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2.1.2 TexHonorum nponssoacrtea cepebpa

B Poccuiickoli ®epepaunmn 3anacbl cepebpa B OCHOBHOM CBSi3aHbl C MECTOPOXAEHM-
AMW KOMMEKCHbIX NONNUMEeTaNInYecknx pyn, noaToMy cepebpo fobGbiBaeTcs MOMyTHO, a no-
Nly4yeHne meTasiIMyecKkoro cepebpa cBA3aHO C nepepaboTKO pas/fINYHbIX BUAOB TEXHOrEeH-

HOTO CbIpbS.

PucyHok 2.2 — TexHonornyeckasa cxema npotecca no metogy Munnepa

MockonbKy cepebpo MO CBOMM XMMWYECKMM CBOWCTBaAM O6IM3KO 30/10TY, ANS HEro
NMPUMEHUMbI NPUeMbl N36upaTesnibHOro BbilWenaymMBaHna LMaHugHbiMM pacTBopamMu € nocne-
aylwnum ocaxaeHnem Ha uuHkoBol nbian (npouecc Meppun-Kpoy) ([19], [21]). OHM ucnonb-
3ytoTca 6onee 100 neT 1 ABNAKTCA OCHOBHbIMU ANA NONYyYeHUA cepebpa u3 pyaHOro Cbipbs.

O6pas3yuniica LMHKOBbIA LeMeHTaT noasepraetcs adpdunHaxy.
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Mpn nepepaboTke CBUHLOBO-LIMHKOBBIX Py4 Ha CTagum pauHMpOBaHUA CBMHLA Ce-
pebpo HakannMBaeTCA B Tak HasblBAEMOW «UMHKOBOM neHe» ([22]). Ee nepepabatbiBatoT
3MNEKTPOTEPMUYECKMM CMOCOBOM: LMHK OTrOHAT npu Temnepatype 1250 °C, a nonyyeHHbIn
cepebpocogepxalmin CBUHeL, NNaBAT B KyNenauMoHHbIX neYax Ha cnnae [Jope.

CnenyeT nogYepkHyTb, YTO B TEXHOMOrMM Npon3BoacTBa cepebpa, korga mcxogHoe
Cbipbe COAEPXKUT NPUMECU Mean, CeneHa, Tennypa, Hepeako NpoBoAAT Nnaeku ¢ gobaene-
HMeM nocoB — coabl, Bypbl, KOTOpble BBOAAT B Konmnyectee 1,5 % — 3 % OT macchl 3a-
rpykaemoro metanna. lNnaeka SBNAETCA OCHOBHbIM UCTOYHUKOM MOTEPb AParoueHHbIX Me-
Tannos, MMEHHO MO3TOMY Tak BENNK MHTEPEC K T POMETaNNypruiecknmM TEXHOMNOMMAM.

Utak, npm nepepaboTke MeaesnekTPOnmTHBIX LLMAaMOB N «LIMHKOBOW MEHbI» KOHEYHOW
cTagnen sBnsaeTCa nonydyeHne cepedbpssiHO-30M10TOro cnnaea.

Takum obpasom, Ha apPuHaKHbIE 3aBOAbI MOCTYNAKT MPENMYLLECTBEHHO:

- cnnas Jdope;

- LIMHKOBbIE LleMeHTaTh!;

- XNIOpUAHbIE LIMakn N MHble NPOAYKLMK, B KOTOPbIX cepebpo NpUCYTCTBYET B BUAE
xnopuaa.

Kpome Toro, Henb3qa He ykasaTb Ha Takme BuAbl BTOPUYHOIO ChIPbS, KaK 3NEKTPOHHbIN
NIOM, NIOM CepebpsiHbIX N34ENUA N T. N.

OcHoBHble aTanbl TexHonorun nepepaboTkn cepebpocoepallero Colpbs nokasaHbl

Ha pUCyHKe 2.3.
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PucyHok 2.3 — OCHOBHbIe 3Tarbl NepepaboTkn cepebpocoaepXallero cbipbs

B npoueccax nepepaboTku cepebpsHO-30/10TOr0 Crn/jiaBa BO3MOXHbl pa3/iMyHble Ba-
puaHTbl pasfesieHns cepebpa W 3010Ta: B pe3y/bTaTe pacTBOPeEHWA B a30THOW KucrnoTe B
pacTBop nepexoauT cepebpo, a 30/10TO OCTaeTcs B TBEpAOM OcCTaTke; Mpu pacTBOPEeHuu
cnnaBa B «LapCKON Bogke» obpa3yeTcs TpyAHOpPacTBOPUMbIN xopug cepebpa, a 3010T0
pacTtBopseTca. ANa AOCTUXEHUS MakCUMallbHOW CTeneHu pasfesieHnsa AparoueHHblX MeTan-
NOB NpW BbllenavynBaHUM a30THOI KUC/IOTON pekomMeHAyeTcs, 4Tobbl coAepxaHue cepebpa
B cnjiaBe npesblllano KOHUeHTpauuto 3os10Ta B 2-3 pasa ([23]). Kak npaBuno, nocne pac-
TBOPEHUS B a30THOM KUC/I0Te MOJIyYeHHbI pacTBOp HUTpata cepebpa nocne CoOTBETCTBY-
tOLLLEe OYMCTKM OT NpUMeceil HanpaBnsAeTCs Ha 3/1eKTPONM3 C NoJiydYeHneM KaTtofHOro cepe-
6pa.

Ecnn cnnae copepxut okosio 95 % cepebpa, 3 % 30n10Ta, NPUMECU pasHbIX KOMU-
4yecTB Meau, CBUHLA, Xefesa, HUKess, cesieHa, OH HenocpefcTBEHHO nojBepraeTcs asek-
TPONIUTUUYECKOMY paduHupoBaHuio. Ero nepennasnsaT B aHOAbl, a 3NEKTPOSIUTOM CHAYXUT
BO/IHbI/A pacTBOp HuUTpaTta cepebpa c gob6aBKoii cBOOGOAHOW a30THOW Kucnotel. CoaepxaHue

npumecei, oco6eHHo 30/10Ta U Meaun, B aHoAAax CTPOro periameHTupyeTcs.
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LlenecoobpasHo paccMOTpeTb BapuaHT 3MEKTPOIKCTPAKUMOHHON TEXHOMOrMmM adpdun-
Haxka cepebpsaHo-3onoToro cnnasa. OH NpegycMatpmBacT MNoflydeHne KaTogHoro cepebpa,
30M0TOro WwnaMa n KoHUeHTpaTta nnatmHoBbIX Metannos ([6]). CornacHo 3Ton TexHonoruy,
cnnae [Jope pacTBOPAOT B a30THOW KMCMOTE B NPUCYTCTBUN MOHOB aMMOHMUS No4 AaBfneHn-
€M BblaenaoLencs rasoson ¢gasbl. [pn B3anmogencTemm oKCnA0B a3ota U MOHOB aMMOHMUS
NPOUCXOAUT BblLENEHNE a30Ta W pereHepaums CBA3aHHOM KMCNOTbI. 30M0TO, NnatnHa u va-
CTUYHO nannagun NepexogsatT B HEPaCTBOPUMbIA OCaAoK — 30M0TOWN wnam. [MonyyYeHHbIn
a30THOKUCIbIN pacTBOP NoaBepraroT COPOLUMOHHOM OYUCTKE OT MNAaTMHOBLIX METannoB, a
TakKe rmaponmMTUYECKON OYMCTKE OT Meaun, Tennypa u apyrmx npumecen. QuUuLLeHHbIN pac-
TBOP NOABEPraroT SMEKTPOIKCTPaKLMN C NONyYeHNneM KaTogHoro cepebpa.

MpeanoXeHo MHOXECTBO BapUMaHTOB TEXHOMOMMW NepepaboTkn LMHKOBBIX LiEeMEeHTa-
TOB C cogepxaHmem cepebpa He Hmke 75 % — 80 %. N3BecTHbIE B nuTepaType CXeMbl OT-
NMYaKoTCs BbilLenaymBaroLMM areHTOM Ha NepBOW CTaguu, KONMYEeCTBOM CTaaun Bbillena-
4MBaHUS, YCnoBUAMM STOW onepaumm, ogHako oHu obecneudmBaroT nonydeHue boratbix ce-
pebpocogepKalmnx KOHLUEHTpaToB, NPUrogHbix Ansa adpduHaxa. Tak, Hanpumep, No TEXHO-
noruvn [7] ocagku BblLENa4vnBaroT a3oTHOM KUCNOTOW C LENbLK NEpEBOLa B pacTBop cepebpa,
LMHKa N NPOYMX KUCNOTOPACTBOPUMBIX NPUMECEN U pasfeneHnsa cepebpa n 30Mn0Ta, KoTopoe
OoCTaeTca B ocaake (pucyHok 2.4). [Janee nonydeHHyro nynbny obpabaTbiBatoT pacTBOPOM
KayCTU4YeCKOW cofbl A0 KoHUeHTpaummn NaOH B pacteope 100-120 r/am®, mpy 3TOM B 0CaoK
BbiNnagaeT cepebpo B BUAE OKCMAA, a NpUMeCK, B YaCTHOCTU Mean, — B BUAE MOPOKCUAOB.
CeneH ocTaeTcs B pacTBOpe, BEPOATHEE BCErO, B BUAE CENeHnTa HaTpuA; LUMHK Takke nepe-
XoauT B pacteop. Takmm obpasom, TBEPAON OCHOBOW NynbMbl ABNAETCA NPENMYLLECTBEHHO
okeng cepebpa n 30n0T0. Ee oTaensaroT, cywaT v nnaeBaT Ha cepebpsHbIn 30M10TOCOAEPKa-
Wwu cnnas ¢ gobaBkamn HeraweHon U3BECTU N CUnNMKaTHOro crekna. M3 cnnaesa otnusaroT
aHozabl (98,8 % cepebpa, 0,31 % 30n0T1a) ANs 3NEKTPONUTUYECKOrO papPUHNPOBaHUS.

OTaenbHO HeOBXOAMMO paccMOTpeTh nepepaboTky KoHUeHTpaTa cepebpa, obpasy-
FOLLIErocsa Npw BbIAENEHUN €ro B BUAE Xropuaa na cynbdartHbIX pacTBOPOB BbillenadmBaHna
MEAHO-HNKENEBbIX WnamMoB. [MOCKONBKY OH COAEPXUT CyMMYy Xrnopuaos cepebpa u UBeTHbIX
MeTannos, ero obpabartbiBaloT ropsyen BoAOM C LENLK npeaBaputensHoro oboraweHns ¢
Lenbio yaaneHna Xxnopuaos CBUHUA, Meawn, m3bbiTka xnopuaa HaTpus, HepacTBOPUMbIN
OCTaToK MPOMBIBAKOT, CyLuaT M NMaBAaT C COAOM C NoNydYeHnem cepebpocogepxallero cnna-
Ba, KOTOPbLIA MOCTYNaeT Ha SNeKTPOXUMUYECKOe paduHUpOBaHUE ANSA MOMNYyYEHUS KOHANLN-

OHHOro Metanna.
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PucyHok 2.4 — TexHonornyeckas cxema nepepaboTky LMHKOBbIX LEMEHTATOB

dneKkTponutnyeckoe pauruHMpoBaHne — Hanbosiee pacnpoCcTPaHEHHbIA cnocob no-
nydyeHus adpuHnpoBaHHOro cepebpa 4ncToToil cBbiwe 99,97 % B NPOMbIWI/IEHHOM Mac-
wrabe, HECMOTPS Ha BbICOKYID 3HEpPro3arpaTHOCTb W XECTKMI KOHTPO/Ib cOocTaBa 3/1eKTPO-

nura.
2.1.3 TexHONorum Npon3BOACTBa MeTa/IJIOB NAAaTUHOBO Fpynnbl

TexHonorna acpdurHaxa meTansioB NAaTUHOBOM FPyNnbl OTHOCUTCA K Hanbonee CrI0X-
HbIM M MHOroonepaynmoHHbIM, MOCKO/IbKY 3TW 371eMeHTbl 06/1a4aloT O0OLWHOCTLI0 XMMUYECKNX
csolicte. MonytHO ¢ MMI npu nepepaboTke NAaTUHOBLIX KOHUEHTPAToB, NoJlyyaeMbiX W3
Ww1amMmoB MeAHO-HUKeNeBOro NPOV3BOACTBA, TOBApPHbIMU MPOAYKTaMU ABASAKTCA 30/10TO, ce-
pebpo, ceneH, Tennyp, kKobanbT, cepa). ObLWaa TeXHONOrMYeckass cxema nepepaboTku LWwna-

MOB U MOJSTy4eHNs1 NNaTUHOBbLIX KOHLEHTPATOB NMpMBEAEHA HA PUCYHKe 2.5.
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Momnmo nnatuHoBbIX KoHUeHTpaToB ([1K), Ana nony4yeHns nnaTtuHbl MCNOMb3yeTcs
MNPUPOAHBIA KOHLEHTPAT, Tak HasblBaeMasi «LUNNXoBasy nnaTuHa, yYHUKanbHOE Cblpbe C CO-
aepxaHuem ~75 % nnatuHbel B BuAe MNPUPOAHOro crnnasa nnatuHbl U Xenesa (MuHepan
dhepponnaTtnHa).

K apyrum Bugam coipbs AN NOAyYeHUs NnaTuHbl CTOUT OTHECTU:

- oTpaboTaHHbIe aBTOMODUIBHLIE KaTanmsaTops;

- OMNEKTPOHHBIN NOM, COAEPXaLLMA NNaTUHy 1 Apyrine NnaTtmHOBbIE MeTansbl;

- KaTanm3aTopHbIE CETKN, BblpaboTaBLUMe CPOK CryxObil;

- OTXOAbl CTEKONBHOW MPOMBILIEHHOCTU (Hanpumep, oUnbTpbl ANA NPOTHKKMA CTEK-
NOBOSIOKHA);

- UHblE BWbl KaTanM3aTopoB, B YaCTHOCTW, MNaTMHOPEHWEBBIE KaTanm3aTopsl, u3ge-

nn4 SJ'IeKTpOTeXHI/I‘-IeCKOI;I NPOMbILLNEHHOCTKN, OTXO bl XUMNYECKOW NPOMbILLITEHHOCTH.
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B cnyyae nannaauna Hapsay € BbllenepeyvncrneHHbIMM MCTOYHKaMK B kadecTse bora-
TOro BTOPUYHOIO ChIPbS MOXHO paccMaTpuBaTth TakKe TEXHONOMMYECKUA JIOM — CTOMaToro-
rM4Yeckme cnnasbl.

CnoxHoctb adpdpuHaxka MM obycnosneHa n Tem obctoatenscteom, yto K, asnsto-
LLIMEeCA OCHOBHbIM MCXOAHBIM ChIPbEM, XapakTEPU3YHOTCA BbICOKMM COAEpXKaHUEM NPpUMECEN.
Hanpumep, cogepxaHue pegkmx nnatmHoBblx metannos (PMM) B koHueHTpaTe KI1-2
He npe.blwaeT 3,5 % + 4,5 %. 3710 obycnoBnuBaeT BbICOKME 3aTpaTthl HA adduHaK 1 6onb-
lwme obbembl 0TX040B adPdUHaKHON NepepaboTKu.

CyulecTBytoaa TexHonorms nepepaboTku WnaMmoB HanpasneHa Ha U3BneYeHme nna-
TVHbI, nannagmsa u 3onota. OOwee um3BneveHWe AparoueHHbIX METannoB U M3BMEYeHne
PIMM B cenekTuBHbIE KOHLEHTPaTbl OCTAETCA HU3KMM: Tak, CTEMNEHb U3BMNEYEHNA UPUAnS aB-
NSAETCA B HACTOSALLEE BPEMS CaMOUn HU3KOM U B cnydae koHueHTtpara KIM-1 coctaensaeTt 40 %.

BaxHo nogyepkHyTh, 4TO TexHonorksa nonyveHns MMM, B nepByro ovepenb NnatuHbl U
nannagus, YpesBblHavHO KOHCEPBATUBHA, B €€ OCHOBE NEXUT naeda nepepaboTkn nnaTtmHo-
BOW pyabl, cchopmynuposaHHas ewe B XVIII Beke n 3aknovarowancs B pacTBOPEHUN KOH-
LeHTpaTa B «LapCKoM BOAKE», MOCNeAyLEM OCaKAEHUN U3 pacTBopa NNaTUHOXITOPUCTO-
BOAOPOAHOWN KUCIOTbI rekcaxnoponnartuHata (IV) ammMoHnsa u ero npokanmBaHnm npu Temne-
patype 1000 °C ¢ nonyyeHMem meTannmMyeckon nnaTtuHbel. 3 pactBopa nocrne otaeneHus
nNaTuHbl BbIAENAOT Nannagunu OCaXaeHnem ero B BUAE TPYAHOPACTBOPUMOWN CONU mpaHc-
anxnopogmammuHonannagus (ll), kKoTopyro Takke npokanmearoT C Lenblo NonyYeHna meTtarn-
nuyeckoro nannagus. besycnoBHO, 3TO TOMNbKO KIHOYEBbIE MOMEHTbI  TEXHOMOrnW.
Nm conyTcTByeT MHOXECTBO nepenenos, obecnedmBarolimx CeneKkTUBHOCTb OCaXAeHUs
TPYAHOPaCTBOPUMBIX CONen nnatuHbl U nannagmna. Crtoga OTHOCUTCH U CTagusa yaaneHnsa ns-
ObITKa a30THOW KUCMOTbI (MPU pacTBOPEHUN KOHLEHTpaTa B «L@PCKOW BOAKE»), U onepauuns
«OOBOAKMY pPacTBOPOB Mepen ocaxaeHuem rekcaxnoponnartuHata (IV) ammoHus, 4Tobbl
obecneynTb NPUCYTCTBYIOLLMX B HEM COMYTCTBYIOLLMX NNATUHOBLIX METaNMOB B OnpeaeneH-
HbIX CTEMNEHAX OKUCNEHUA (MPUAMS B CTENEHN OKUCNEeHna +3, nannagunsa B CTENEHU OKucne-
Hua +2). HeobxoanmocTbs nocnegHen onepaumm BbidBaHa TEM, YTO pasgeneHne Onmnskmnx no
ceovictBam M o6ecneumBaeTcs TOHKMMU Pa3nMYMAMU B TEPMOANHAMUYECKUX N KNHETUNYE-
CKMX CBOMCTBAXxX UX XNMOPULHBLIX KOMMEKCOB.

PacTtBopeHue B «Lapckon Boake» obecneumBaeT oTAeneHne nnatuHel U nannagnsa ot
CYMMbIl pegKkmx NnaTMHOBLIX METansfoB (PYyTEHUW, POAUNW, MPUAWNN), KOTOPbIE KOHLEHTPUPY-
FOTCA B HEPacCTBOPUMOM ocTaTke. cknioveHnem aBnseTca OCMUKA, KOTOPbIN BBUAY NeTyde-
CTW €ro TeTpaokcnaa OTAENAT OTFOHKOW B ra3oByto a3y Ha ronoBHown ctagum addmHaxka

noboro cbipbs, cogepxawero ocmun. OboraweHHbIn No ocmuio MK B HacTosLee Bpemsa no-
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Ka He NPOW3BOAMTCA BBMAY HE3HauUMTENbHOW noTpebHocTn B HEM. B npouecce oboraieHns
LIamMoB OCMUA BMECTE C CENEHOM KOHLEHTPUPYETCHA B KeKax rasoouvymcTkM U B TakOM Buae
cKknagupyeTcs.

Cnocob pacTBOpPeHMsT MCXOAHOMO ChipbS B «LAPCKON BOAKE» OTNINYAETCH BbICOKOM
CTENEHbIO N3BMEYEHNA NNaTtMHbl U Nannagna B pacTBop, HO UMEET PSAf, CyLEeCTBEHHbIX He-
LOCTaTKOB:

- BbicokuKn pacxog, peareHToB (300 % + 400 % OT CTEXMOMETPUM);

- BypHOe BblaeneHmne TOKCUYHbIX OKCKAO0B a3oTa,;

- Hannume B 0OpasyoLMXCa pacTBOpax 3HAYUTENBHOIO KONMMYECTBA HUTPAaT-UOHOB,
YTO AEnaeT HEBO3MOXHbBIM MX AanbHenwWwyro nepepaboTky 6e3 4oNONHUTENBHBIX onepaumn.

B HacToswee BpemMs Ha BOMbLUMHCTBE NPeanpusaTUn NCNonb3yroT BekpbiTne MK B pac-
TBOPE COMSHOW KMCNOTbI C UCMOMb30BAHMEM B Ka4eCTBE OKUCIUTENS NPOMNyCcKaeMoro Yepes
nynbny razoobpasHoro xnopa B TUTAHOBLIX peakTopax Npyu MEXaHUYEeCKOM nepemeLlmnBaHnm
n Temnepatype 70 °C =90 °C. lNpwn ocyweCTBNEeHNN 3TOW Oonepauuu BblAENSHOWMeCs npu
BbILLenayYnMBaHum rasbl UCNOMb3yHOTCA ANA pereHepaumm pacTBOpUTENEN, a TaKkke Kak camo-
CTOATENbHbIE BCKPbIBaOLLME peareHTbl. Kpome TOoro, BbICOKME KOHLUEHTpaLummM razoobpasHoro
xnopa cnocobeteyoT nepexogy MM B cocTtaBe KOMMNEKCHbIX COEAMHEHNA B BbICLLME CTe-
MEHN OKUCMEHUS, N OHM HaYMHaOT «paboTaTb» Kak CUMNbHbIE OKUCTIUTENK, YCKOPSAS NpoLecc
pacTBOpPEHMS.

OpHako cnoco® rmapoxnopupoBaHs XapakTepuayeTcs AOBOSNIbHO MEANEHHOWN KUHe-
TMkon. Tak, ans pacteopeHms 100 Kr «Cbipor» NnaTuHbl B PacTBOPE CONMSHOW KUCNOTbI C
KoHUeHTpaumen 300+350 r/am3 npu cooTHOLWEHUN T = 1:3 HeobxoAMMO MPOBOAUTL MPO-
uecc B TeveHue 12+16 u. 1o cpaBHEHUIO C PACTBOPEHNEM B CMECK COMSAHON U a30THOM KNC-
noT rmapoxnopupoBaHne obnagaet MeHbwMM pacxogom peareHToB (100 % + 200 % ot cre-
xnomeTtpun). OtaeneHme nnatuHbl U nannagma ot PINM pgocturaetca 3a cyet nogdopa on-
TUManbHOW KOHUEHTpauun KUCMOTbl, TemnepaTypbl U OKUCIUTENbHO-BOCCTAHOBUTENBHOMO
noTeHumana peakumoHHOW cpesbl.

Kak oTmeuvanochk Bbille, BblgeneHne nnaTuHbl U3 pacTBOPOB OCHOBAHO Ha CnOCOBHO-
ctmn nnatuHel (IV) obpasoBbiBaTb ManopacTtBOPUMOE COeAnHEHWE rekcaxnoponnarmHar (1V)
ammoHna — (NH4)2[PtCls]. Heobxoanmo obpatutb BHUMaHWe Ha TO, YTO B pacTteope 6onb-
Wwas 4YacTb NnaTWHbl JOIMKHA HaxXoANTLCA B CTENEHN oKucneHnsa +4, 4tobbl obecneynTtb Bbl-
COKkMM BbIxog, rekcaxnoponnatnHata (IV) ammonmsa (komnnekcHasa conb (NH4)2[PtCls], nogob-
HO (NH4)2[PdCl4], xopowo pactsopuma). lNpn 3TOM nannagum n MpManA B CTENEHU OKUCHe-
HUA +4 Takke obpasytoT HepacTBOpPUMbIE rekcaxnopoMeTannaThl, U3OCTPYKTYPHbIE C TeK-

caxnoponnaTtuHatoMm (IV) ammoHns. B npouecce ocaxaeHuna rekcaxnoponnatuHara (IV) am-
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MOHUS XNOpUL aMMOHUS HEODXOAMMO BBOAUTL C U3DLITKOM ANS CHUXKEHUA pacTBOPMMOCTH
oca)xgaemMow conw.

BelgeneHne nannagus BO3MOXHO B popMe mpaHc-guxnopognammuHonannagus (1)
[PA(NH3)2Cl2]. Ana ero ocaxpeHus B COMNSHOKUCHBIM pacTBOP NOCTENEHHO BBOAAT ruapat
aMmmmnaka. Tak Kak ero npunmearoT NOCTENEHHO, TO NepBOHaYanbHO YacTb nannagua nepe-
XOOUT B KGTUOHHYO hopmy TeTpaammuHnannagun (Il), a gpyrasa 4actb octaeTcs B BUAE TeET-
paxnoponannagart (II) — noHa. BeinagaeT conb BokeneHa, koTtopasa npu ganbHeWwem no-
BaBneHnn ammmaka pacreopsieTcsa ¢ obpasosaHnemM TeTpaammmHnannaguu (l) guxnopuaa.
K nonyyeHHoOMy pacTBopy NOCTENEHHO NpubaBnaeTcs consgHas Kucnota: Npy 3TOM Bbinaga-
€T CBETNO-XENTbIN KPUCTaNMYECKUA 0CafoK mpaHc-guxnopogmnaMmmmuonannagus ().

BoccTtaHoBneHWe Bblle yKasaHHbIX CONen A0 MEeTanIM4yeckoro COCTOAHUS BO3MOXHO
HeckonekuMn metogamn. Hanbonee pacnpoctpaHeH cnocob npokanueaHna npyu Temnepary-
pe 800 °C + 1200 °C.

PaccmoTtpeHHbin meTog adpdpuHaka MII aBnsaeTca ocagutenbHbiM, a 0CaguUTeNbHbIE
MeToAbl Hambonee nNpocTbl ANA peanu3auunm B TEXHONOrM4Yeckon npaktuke. Metoabl oca-
XAEHWA aBnaTCa Hambonee NpocTbiMU U B annapatypHOM 0OpMIEHNN.

Takum obpasom, B TEYEHNE MHOMMX AECATUNETUN B NpakTuke adduHaka Ha oTede-
CTBEHHbIX M 3apyOeXHbIX NPeanpUaTUAX UCNONMb30BanMCh U UCMNOMb3YHTCH A0 CUX NMOP CXe-
Mbl, KOTOPble HaCUMTBIBAKOT AECHATKM B3aMMOCBSA3aHHbIX OnepaumMi C MHOMOYUCHEHHBIMU
obopoTamum pacTBOPOB W NONYNPOAYKTOB, NPUBOAALLME K NOTEPSM ApParoLUeHHbIX MeTanmnos.
UpesebluanHO TpyaoeMkn onepauumn nepesoga MM B pactBop C NPUMEHEHNEM «LI@PCKON
BOAKM», CreKkaHne C nepokcnaom bapmnsa HepacTBOPUMBIX OCTATKOB, KOHLIEHTPUPYHOLLNX CYyM-
My PIIM, cnnaeneHnem co CBMHLOM W LIMHKOM W Ap.

opaspo Bonee BbLICOKOW NPOW3BOAUTENBHOCTLIO XapakKTePU3yeTCs SKCTPaKuMOHHasA

TexHonormna apdpuHaka MM (pucyHok 2.6) ([26]).

33



ve

Kr-1

| Ouuctka oT nbumecenn (As. Se. Te)

v
| MuapboxnobuboRaHue |
L 2
| BocctaHoBneHue Au |
L 2
| 3KcTpakuMoHHAas oUUCTKa OT NbuMecen | Au
L 2
| OcaxneHue NnaTuHsbI |
v
| Pacteon MM | XMNA
L 2
| 3KcTbakuMoHHOEe n3BneyeHue u ouunctka Pd | | PacTtBobpeHune |
v L 2 v
| PaduHaT (Rh.Pt.IN | | PeakcTtoakT (Pd) | | 3KkcTbakunoHHoe narnevyeHue Pt |
L 2 L 2 L 2
| 3nekTooxumnyeckoe narnedeHue NV || OcaxneHue X3 | | PaduHaTt | | PactBoD | | PeakcTpakT (P
v v ' Y
| KaTonHelih ocanok MM | | Mbokanka | SNEKTPOXUMUYECKOE Bbl- OcaxneHune XMNA
L 2 neneHue MM L 2
| PactBopeHune | v | Mookanka |
v | KaTonHein ocanok MM |
| 3kcTbakumoHHaga ouuctka Rh ot Ptu Ir | Cnutkn Pd v
4 4 | Ha nepepnaboTkv |
| PacuHaT (Rh) | | PeakcToakT (PtL.In | Cnutku Pt
v v OcaxneHue XIMNA Ii
| Hoouunctka Rh | ONeKTPOXUMUYEcKasa o4ncTKa pac- v
v TBODA Ir 0T MM | Mookanka |
ONEKTPOXUMUYECKOE U3- v
Brne4veHne Rh Mopowok Ir

Mopowok Rh

PucyHok 2.6 — JkcTpakymoHHasa TexHonormsa adpdpunaxa MMr

910C - ¥l 01N



UTC 14 - 2016

OHa npepycmatpuBaeT BblAeneHWe 3050Ta U3 pacTBOPOB MNOCME rMapoXnopupoBa-
HWSA, SKCTPaKLUMOHHYK OYMCTKY OT npumecen HebnaropoAHbIX MeTannosB (0NoBa, CypbMbl,
Xenesa), 3KCTPaKUMIO nannagms u SKCTpakumio nnaTtuHbel (napannenbHo, HO MO OTAENbHO-
CTM). KCTPAKLMOHHOE 13BriedeHme noHa [PtCls]*™ 13 ConsaHOKMCMbIX PACTBOPOB TaK e, Kak U1
NpUMecelt LBETHbIX METannoB, OCyLLecTBRsAeTcs akcTpareHTom TBd'). Jkcrpakumo roHa
[PACl4]>” 13 CONAHOKMCILIX PACTBOPOB MPOBOAST OPraHUYeCcKUMU Cyrbduaamm nnm HedTs-
HbIMW cynbdokengamun. NpuMeHeHne MeToaa XNAKOCTHOW 3KCTPaKLMM NO3BONSET B COYeTa-
HAW C SMNEKTPOXMMUYECKMMN MpoLeccamMn MNO3BOMSET WU3BMNEKaTb B FOTOBYH MPOAYKLMIO
He meHee 90 % nnatuHel 1 80 % nannagus OT UX CoaepXaHna B UCXOAHOM Cbipbe. [Janee
OCYLLECTBNAT NPOMbIBKY OpraHMmyeckon asbl U peskcTpakumio. Ha saknioumtensHon cra-
AWV naeT ocaxaeHwe nnaTtuHbl B BUAe rekcaxnoponnaTtuHara (IV) aMmMoHna (CM. Bblle) r
nannagus B Buge mpaxc-anxnopogmammudonannaans (Il) (cm. eeiwe).

PaduHatel, obpasyromecs npu sKCTpakumm nnatuHel Unnn nannaguns, o6beauHsoT
N U3 HNX SMEKTPOXMMMNYECKM OCaXKAAT Ha kaTtoae KoHueHTpaT MIT.

UncTble NOpoLLKK poansa 1 Npnana Nony4varoT, NPoBOAA NocrnegoBaTensHO onepauum
3MNEKTPOXMMNYECKOTrO BbIAENEHNA METannoB Ha Katode, pacTBOPEHUS KaTOAHOro ocajka,
3KCTPaAKLMOHHOWN OYUCTKN U SNEKTPOXUMUYECKOrO BbIAENEHNA POAMS, SNEKTPOXUMUYECKOW
OUYNCTKM Mpmanncogepxawlero pacreopa ot npumecen gpyriux MM ¢ nocnegyrowmm oca-
XaeHvem mpuaunsa B Buae rekcaxnopovpugara (IV) aMmoHnsa. KCTpakLMOHHAS TEXHOMOrnA
nepepaboTtkm MK npegycmartpuBaeT pasgeneHne pogus n Mpuamnsa Takke 3KCTpakumen Tpu-
H-ByTundocdaTtom. MNpn 3TOM MPMANN B CTEMNEHN OKNCNEHUSA +4 NMEPEXOOUT B SKCTPaKT, a
poaMA B CTEMEHN OKNCNEHNA +3 ocTaeTcsa B paduHaTe. BoccTaHoOBNEHNE TpyaHOPaCTBOPU-
MbIx conen PT1M B Toke Bogopoga npneoanT kK 06pasoBaHnO METANNNYECKNX MOPOLLKOB.

Mcnonb3oBaHne 3KCTPaKUMOHHBIX TEXHONOMMN adhdrHaka no3sonseT B 2—3 pasa Co-
KpatuTb 0ObeMbl MaTOYHbIX PacTBOPOB, COKPaTUTb YMCMO TEXHOMOrMYECKUX ornepauun w
NPUMEPHO B 5 pa3 yMeHbLUNTE BpeMa nepepaboTkm MCXOLHOMO ChiPbS.

KoHeuHbiMM npogyktamun adbdpunHaxka MM, He3aBMCMMO OT BbIOPaHHOM TEXHOMOTUK,

SBMAIOTCS MEPHbIE CIIUTKM (AN NNaTWHbI U Nannagns) 1 NOpPOLLKM.

" MpUHUMNManbHO BO3MOXHbI U Apyrue 3KCTpareHThbl.
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2.2 NoaTanHoe onucaHue TeXHONOrMm NPou3BoOACTBa ApParoueHHbIX

MeTannoB

2.2.1 TexHonorusi npoM3BoAcTBa 3050T1a
2.2.1.1 Onpo6oBaHue cbipbs

Moctynarowiee Ha adbpumHax Cbipbe NOCTynaeT Ha ctaguto onpobosaHms. Onpobosa-
HMe Cbipbsi OBbIYHO OCYLLIECTBNAETCS ABYMSI cnocobamm:
- MPOBEAEHMEM NPUEMHOM NNABKY;

- FONoBHbLIM OnpoboBaHNEM.
2.2.1.1.1 MNpnemHan nnaBkKa

Llens npoBeaeHnss NPUEMHON NnaekM — MOMyYEeHNE OQHOPOAHOrO MO XMMUYECKOMY
coctaBy cnnaea. [lpyn aToM B pesynbTate LWnakoodpasoBaHust NPOUCXOAUT MakCMManbHOe
yaaneHue npumecen n nonyyaercs Heobxogmmbln ans addpuHaxka ygobHom hopmbl Cnnas,
N3 KOTOPOro oTbmpaeTcsa npeacraBuTensHas npoda.

Mpouecc npoBeaeHUA NPUEMHOWN NNaBKM BKIHOYaAET:

- MPUrOTOBIEHNE LUNXTbI U NNAaBKY;

- 0TOOP OrHEHHO-KMAKOW NPODOLI MO OKOHYAHWW NNaBKW;

- PO3NMB MeTanna B CIIMTKOBbLIE U3NOXHULI,

- MapKUPOBKY CITUTKOB;

- B3BELUMBAHNE M 3aTapyBaHME LLUNAKOB.

B npouecce npnemHon nnaeku NONy4atoT:

- CIATKW NUraTypHbIX CMiaBoB.;

- NpOBHbIE CNNTKK;

- CITUTKM-OMNaBKM,

- TPETUYHbIE LLUMaKW;

- OTXOASALME rasbl;

- nabopaTopHbIE U KOHTPOSbHbIE NPOOBLI.
2.2.1.1.2 T'onoBHOE onpoboBaHue

Onepaunss rofioBHOrO  OMNpo0OBaHWs OTHOCUTCS K CbINydMM  MaTepuanam.
B pesynbTate ee npoBeaeHUs fOCTUraeTcs NoflyYeHne OAHOPOAHOMO MO XMMUYECKOMY CO-

CTaBy CbinNy4ero MaTtepuana v nogrotoska npeacrasuTenbHON Npobbl. B npouecce ronosHo-
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ro onpofoBaHusa NyTeM NU3MENbYEHMS, Kraccudukaumm n cokpalleHns oTobpaHHOro B Tpe-
ByeMOM MPOLEHTHOM COOTHOLLEHNIN MaTepuana nosny4aroT:
- onpoBoBaHHLIW CbINy4YMA MaTepman;

- nabopaTtopHble N KOHTPOIbHbIE NPODLI.
2.2.1.2 lluraTtypHas nnaBka

JlvratypHyto nnaeky NPoOBOAAT ANS NOMyYEeHUSA CnnaBa Takoro cocrasa U OOPMbI, KO-
Topas npurogHa Ans NpoBeAeHNsa NoCneayrLLmx onepaummn adpduHaxka sonora.

Cbipbem anga nuratypHou nnaBKu CRYXUT NPUEMHOE Cbipbe, crnnaBngemoe ¢ obopoT-
HbIMW MONYNPOAYKTaMK: LWnam snekTponuaa cepebpa, ocTaTkm aHoA4O0B 3NeKTponmMsa 3onoTta
n cepebpa, 0O60POTHbIE OCTaTKM KaTOAHOrO 30/10Ta, LIEMEHTHOE 30/10TO NOCHe OCaXAEHNA N3
MartouHbIX PacTBOPOB, Crasbl OT NMaBKn OTXOAO0B. B 3aBUCMMOCTN OT cogepxanma cepebpa
B MCXO4HOM CbIpbE W NONYNPOAyKTax B pacnnas gobaensaroT cepedbpsaHbIn Unn MegHbI NIoM
nmMB0O NOPOLLOK 3TUX MEeTansoB..

JlvratypHas nnaBka BKNHOYAET crnegyowme cTagum:

- pacnnasneHne metanna n 0B60opPOTHLIX NOMYNPOAYKTOB;

- B03npoBKa cepebpocoaepaLlero cnnaea, loMma UM NoOpPOoLLKa,

- AO3MpPOBKa MEAHOr0 fIoMa Ui NOPOLLIKa;

- OTNMBKa MeTanna (B aHoAbl UnNun rpanynbl).

PacnnaesneHne metanna npou3BOAAT B rpadnToBbIX TUMMSAX, YCTAHOBMNEHHbIX B Neyb
NHAYKUMOHHOMO Tuna. MNMepen pasnueBom MeTanna B aHO4HbIE U3NOXKHULbI BCTaBMAAKT TOHKNE
30M0Tble NNacTuHbl (YLWKK) M3 30M0Ta, NpegHasHadeHHble ANS NoABeLUMBaHUA aHOAOB Ha
KOHTaKTHYIO LUTaHry B 3MnekTponmaHon BaHHe. OTNMBKY pacnnaesa B aHOAbl NPON3BOAAT Ha
crneumanbHbIX CTaHKax C KOMMNEKTOM HabOPHbIX N3MNOXHML,

Poanue nuratypHoro 3onota B rpaHynbl NMPOM3BOAAT B CreuMarnbHyd €MKOCTb,

HanoMHEHHYH BOAOW.
2.2.1.3 PacTBOpeHUue nuratypHoro 3osiota

PacTtBoOpeHmne 30n0TbIX NUraTypHbIX CrnaBoB ANS NPOBEAEHMS TMApOMEeTannypriye-
CKOro paduHMPOBaHUSA W NOMYYEHUsT SMEKTPONMUTa AN 3NEKTPOSNIUTUYECKOro padnHMpoBa-
HWSA BbINONHAETCA NMBO 3NEKTPOXMMNYECKMM CnocoBom, nnbo pacTBOPEHNEM B «LIAPCKOW

BOAKEY.
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2.2.1.3.1 IneKTpoXumMmmnyeckoe pacTtBopeHue

ONeKTPOXNMMYECKNin cnocod OCHOBaH Ha aHOAHOM PacTBOPEHWW 30M0TOro nuratyp-
HOro crnnaea B pacTBOPE COMSAHOW KWUCROTbI NMPW BO3LENCTBUM dreKTpuyeckoro Toka. [po-
LLleCC NPOBOASAT B 3MEKTPONM3EPE C pa3feneHHbiM gunadpparmon (MoHoobmeHHon membpa-
HOW) KaToAHbIM W aHOAHbIM MPOCTPaHCTBOM, B pe3ynbTate 4ero 30f10TO Ha kartoge
He ocaxpaeTcs, a obpasyeT aHONMUT — pacTBOP 3051I0TOXIIOPUCTOBOLOPOAHON KUCIOThI.
Ha katoge B npouecce anekTponusa paspsbkaeTcs Bopopon. HecmoTps Ha npumeHeHune
anagparm, MMEET MeCTO YaCTUYHbBIM MEPEHOC aHMOHOB 30510Ta K Katoay, rae npoucxoaunTt
paspspkeHne ¢ obpasoBaHnem ocagka 3onoTa (LLeMEHTHOE 30510T0).

B npouecce pacTBOpeHNss 3010TOro Crnnaesa B pacTBOP Hapsay C 30/10TOM NEPEXOAST
BCE pacTBOPUMbIE B CONAHOM KucroTe npumecn. Cepebpo B Buae xnopuaa BbinajaeT B

LLamMOBBbIN OCaOK.
2.2.1.3.2 PacTBOpeHUe B «LLAPCKOWN BOAKE»

Cnocob ocHOBaH Ha pacTBOPEHUN NUraTypHOro 30110Ta B «Li@apCKOW BOAKEY, B pe3yrib-
Tate yero obpasyeTcsa 30M0TOXIIOPUCTOBOAOPOAHANA KnucrnoTa. [NoMnumo pacTBopeHnst B cMe-
CUW COMSIHOW N a30THOM KMCIOT, BO3MOXHO PacTBOPEHNE METOAOM MAPOXITOPUPOBAHNS.

CnepyeT OTMETUTb, YTO CbIPbEM AN PacTBOPEHUS 30510Ta WWnmM npuroToBneHns
3NEKTPONMTa Cryxar:

- IMraTypHoe 30M10TO B BUAE rpaHy;

- 30J10TOM Wnam, NonyYeHHbIN B npouecce adpdpuHaka cepebpa;

- KaTO4HOE 30510TO B BUAE OOPE3KOB YLLEK, NIEHT, AEHAPUTOB;

- LLEMEHTHOE 30J10TO, MOMyYeHHOE MPU AOOCAKAEHN N3 MAaTOYHbIX PacTBOPOB U OT-
paboTaHHbIX 3NEKTPONNTOB;

- BbICOKOMPOBOHOE nuratypHoe 30510TO B BUAE rPpaHyn 1 OCTaTKOB aHOAO0B.
2.2.1.4 dneKkTponutuyeckoe padmHupoBaHue

OneKTponu3 30110Ta OCHOBaH Ha aHOAHOM PaCTBOPEHMW 30f10TOrO Crjasa Mnoj Aew-
CTBMEM MOCTOSIHHOIO 3MEKTPUYECKOrO TOKa B pacTBOPE 30510TOXIIOPUCTOBOAOPOAHON KNCTIO-
Tbl, cogepxallem cBoOOAHYH COMSHYI KUCMOTY, U OCaXKAEHWUM 30510Ta Ha KaToae.

MpoLecc aneKkTponmaa MOXHO paccMaTpuBaTh B CrEAYIOLEN 3MNEKTPOXUMUYECKON CU-

cremMe:

Au*| H[AUCl4], HCI, H20, npumeck | “Au, npumecy
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TexHonorM4ecknin NpoLEecc NPoON3BOACTBA BKIOYAET CneayoLwme onepaumm:

- MPUrOTOBIEHNE SMEKTPONUTA,

- | cTagns OCHOBHOMO SMNEKTPONn3a;

- |l cTagna OCHOBHOrO SMEKTPONnaa;

- 06paboTka NpoAyKTOB SNEKTPONM3A,;

- popaboTka MaTouHbIX U OTpaboTaHHbIX PaCcTBOPOB.

MepBas cTagusa anekTponmaa NPoBOAUTCS C LENbHo NOMyYeHNa Kato4HOro 3omnoTa.

Ha nepBon ctagunm snekTponuTuyeckomMy pamHPOBaHNIO NOABEPratoT aHoAbl, Nony-
YeHHble B MpoUecce NUratypHOW MNnaBKW. DNEKTPONIUTOM CYXXUT BOAHbIA pacTBOP 3050-
TOXNIOPUCTOBOAOPOAHON KMCNOThI. Mpy anekTponuae 3051070 MOXET NEPEXOAUTL B pacTBOp
B BuAe noHos Au*, Au*.

Ha katoge uayT npouecchl:
Au’t + 38 — Au (1)
Aut+é& — Au (2)
Bo3moxxeH npoLece 4acTMYHOro BOCCTAHOBEHNS 30510Ta:
Audt + 28 — Aut (3)

Au'B pesynbTate peakumMu AMCNPOnOopPUMOHUPOBAHNSA MOXET HakannmBaTbCsl B BUAE

Lnama.
3AU* — AU3* + 2Au| (4)

BbIrpy3ky KaTogHOro 30110Ta NPOU3BOASAT NEPUOLANYECKM N NOCNELO0BaTENBHO, MO CeK-
LUmam, 6e3 BbIKIMIOYEHNA BaHH.

B npouecce snekTponusa snekTponut obefHAeTCa 30n0ToM M oborawaeTcs npume-
CAMN.

B pesynbTarte snekTponuaa nonyyarT Crieayowme NpoayKTbl:

- KQTOAHOE 3050TO, KOTOPOE HanpaBnsarT Ha NnaBKy B rOTOBYH MPOAYKUMIO UK, B
crny4ae HeCOOTBETCTBMSA rOTOBOW NPOAYKUMM XmMmmndeckomy coctasy no NOCT 6835—2002, B
aHoab!l gna |l cTagum anekTponumsa;

- OCTaTKM aHOAOB, KOTOPbIE HanpaBnArT Ha NerMpoBaHne B nNnaeky aHoAoB Ang | unm
Il cTagum anekTponuaa;

- xnopug cepebpa, KOTopbIW HanpaensalT Ha nepepaboTky;

- 0TpaboTaHHbLIM SNEKTPONNT, KOTOPLIM HaNPaBNAT Ha AOU3BNEYEHNE AParoLEHHbIX
METannos,

- rasoByto hasy, MOCTYNAtOLLYH Ha ra3004MCTKY.
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B cnyyae HecoOTBETCTBMSA XMMWYECKOro COCTaBa KaTtogHOro 3010Ta, MOMy4YeHHOro B
pesynbTate nposegenns | ctagum anektponusa no NOCT 6835—2002, a Takke C Lenbko no-
NyYEHNA rOTOBOM MPOAYKLUMM C rapaHTUPOBaHHOW MacCOBOW AOMEN OCHOBHOrO MeTanna
He MeHee 99,99 %, nposoauTca |l cTagna snekTponuaa KaTogHOro MeTanna, noy4YeHHoro B
pesynbtarte | ctagun anektponmsa. ChipbeM ANS NPUrOTOBMEHUS 3NEKTPONuTa B 3TOM Chy-
4Yae CNyXuUT KaTogHOe 30510TO N AeHapwuTsl | cTagun snekTponusa, obpeskn ywkos, oToop B
Buae aHogoB. [Mpouecc snekTponuaa npoBOAAT aHanOrMYHO TEXHOMOrMYECKUM onepaumsam
NnepBOM CTaaumn SNEKTPONn3a Npun TeX XXe TEXHONOMMYECKNX napaMmeTpax n CocTaBe 3MeKTpo-

nvTa.
2.2.1.5 ObpaboTka NnpoayKTOB 3neKTponusa

KamodHoe 30510mOo NpOMbIBAKOT ropsyen BOAOW OT 3NEKTponuTa, NoABEpraroT BHELL-
HemMy OCMOTPY, NpK STOM C MOBEPXHOCTU MEXaHUYECKN yaansroT xnopuctoe cepebpo, yaa-
naT genaputel. C Luensto yaaneHnsa ¢ NOBEPXHOCTU KaTO4HOro 3010Ta OCTaBLUMXCA NMpUMe-
cen ero obpabarbiBarOT CONSAHOM KMCIMOTOW, a 3aTeEM NPOMbIBaOT BOAOW. MpombIToe KaTog-
HOe 30/M0TO CywaT B CyLUMMbHbBIX LWKadax, 3aTeM B3BELLMBAIOT, 3aTapuBatoT 1 HanpaenswoT
Ha nnaeky. OOpes3kn, AeHAPUTbI CyllaT, B3BELUMBAKOT W HaNpaeBnsaT Ha NernpoBaHve B
nnasky aHogoB Ans | nnm Il ctagmm anekTponuaa. ConaHyro KMcnoTy nocne obpaboTkm ka-
TOAHOro 30M0Ta UCMOMb3YT ANA NPUrOTOBMEHNA anekTponutTa mnn npu obpaboTtke nony-
NPOAYKTOB.

OmpabomaHrHbili 371IEKMPOIUM HaNpPaBnAlT Ha OCaX4EeHWe 30M10Ta aHanorMyHo Ma-
TOYHbIM pacTBOpaM rmapomMeTanyprmyeckoro adpdpuHaxa.

AHOOHBIU winam CoaepXuT xnopug cepebpa, xnopua cBuHUE, Xnopuabl Apyrnx me-
Tannos, 30M10TO B BUAE TOHKOrO NOPOLLKa, AeHAPWTBI KAaTOA4HOroO 30510Ta, HEpacTBOPUBLLMECH
YacTn aHogos. LLinam npombiBatoT BOAOW OT SMEKTPONUTa, OTAenaa xnopua cepebpa ot va-
CTUL MeTannmyeckoro 3onota. [JeHapuTbl KatogHOro 30M0Ta W HepacTBopuBLUMECS dpar-
MEHTbI aHOAOB MPOMbIBAKOT BOAOW, CyllaT, B3BELUMBAIOT U HaNpaBnalT Ha NermpoBaHue Ha
nnaBKy B aHOAbI.

Xnopud cepebpa BOCCTAHABNMBAKOT KENe3HbIM MOPOLLKOM MpU NepemelmBaHun B

pacTBOpPE COMNSHOM KNCINOTbI € KOHUeHTpaumen 30+40 r/n no peakumm:
2AgCl + Fe — FeCl2 + 2Ag| (5)

nMbo HENTPanM3yoT Nynbny rMMAPOKCUAOM HaTPWUs U BOCCTaHaBMMBAKOT cepebpo rmapasnH-

rMapaTtoM Wnn Apyrum BoccTaHoBuTenem. BoccTaHoBneHHoe cepebpo MnpOoMbIBalOT Ha
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dbunbTpe BOAOW M CyllaT, Nocne Yero nepepadarbiBadT COBMECTHO C Npoayktammn adduHa-

xa cepebpa.
2.2.1.6 N'mpgpomeTannypruyeckoe pacpuHnpoBsaHue

lMpouecc BkNoYaeT cnepyrowme cTagun:

- pacTBOpEHME NUraTtypHoOro 30mnoTa;

- AeHuTpauus;

- hunbTpaums, pasbaBneHMe N BbiAEPXKMBAHNE (OTCTaMBaHME) PacTBOPOB C LIENbLIO
ocaxaeHusa cepebpa ¢ nocnenyoLen TOHKON pPunbTpaumen;

- OCaXKAEeHMe MnOopoLLKa 30M10Ta M3 pacTBOPOB MNEHTAOKCOAUCYNbgaToOM AuMHaATPUA
(Na2S20s5) unu cynbedutom Hatpmna (Na2S03);

- OTMbIBKa NOPOLLIKa 30510Ta, CyLUKa, NnaBka;

- nepepaboTka MaTouHbIX PacTBOPOB, coaepXalumx 30no01o u M.

Hdenntpayna pactBopoB — 3TO yAaneHne HUTPaT-MOHOB 13 pacTBopa, NOMy4YeHHOro B
pesynbTarte pacTBOPEHUs NraTypHOro 3o510Ta B «LUapckon Boakey. OHa npoeoauTcs ynapm-
BaHWEM [0 MOfy4YeHMS BNaxHbIX conen nnbo gobaeneHmnem kapbammnga (MOYEBMHLI).

Cepebpo B pacTBopax, NonyYeHHbIX B pesynbTaTe AEHUTPpauuM, a Takke npu anek-
TPOXMMNYECKOM PacTBOPEHUM 3050Ta cogepxutea snae komnnekca H[AgCl2], koTopbin npu

HM3KOW KUCINOTHOCTU paspyLLIaeTcs Mo peakuum:
H[AgCl2] — HCI+ AgCl| (6)

Ocapok xnopuga cepebpa no Mepe HakonneHUs CHUMatoT ¢ unbTpa U HanpaensoT

Ha onepaumno adppuHaka cepebpa.
2.2.1.6.1 OcaxaeHue 3050Ta

30M0TO 13 COMAHOKUCIIBIX PacTBOPOB CENEKTMBHO BbILENSIOT AENCTBMEM CynbduTa

HaTPUsi NN NEHTaoKCOANCYNbaTOM AUHATPUS:
2H[AuUCl4] + 3Na2S0s3 + 3H20 — 2Au| + 3Na2S04 + 8HCI (7)
4H[AuCl4] + 3Naz2S20s5 + 9H20 — 4Au| + 16HCI + 3Na2S04 + 3H2S04 (8)

BoccraHoBrneHne 30noTa NpoBOAAT B ocaguTenbHblx peaktopax. Ocagok 3onota Ha
punbTpe npoMbIBaOT U OTOUNLTPOBLIBAIOT. MPOMbLITHIN OCafoK CyllaT, B3BELUMBAOT W
HanpaBnsAT Ha NNaBky rOTOBOW NPOAYKLMN.

MpofykTamn NpoBefeHUs nmpouecca rmapoMeTanilyprmyeckoro papmHMpoBaHmsa 30-
noTa siBNSTCS:

- 0TpaboTaHHbLIV 3NEKTPOSINT;
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- MaTto4HbIM PacTBoOp;

- NPOMbIBHbIE BOAb;

- rasoeas (asa.

OTpaboTaHHbIN 3NEKTPONUT, MaToYHbIE PaCTBOPbI U MPOMbIBHbIE BOAbI OT OC&XAEHNS
30M0Ta NoCTynarT Ha AOOCaXAEHNE 3010Ta B OCaAUTENbHbBIA PEaKTop.

HoocaxaeHHoe 30n10TO PUNbLTPYHT M 6e3 OTMbIBKX NepefaroT Ha pacTBOPEHNE O4e-
peaHbIX NapTui 3onoTa NWMbo CylwaTt 1 nepejaroT Ha nNnaBKy NUratypHoro 3onorta. MaTtoyHble
pacTBOpPbl AOOCaKAEHMS 3010Ta HANPaBNSAT Ha OYMCTKY, a razosad asa nocTynaeT Ha ra-

3004UCTKY.
2.2.1.7 NMonyyeHne rotoBoU NpoayKLumn

KaTonHoe 3011070 1nn 30510TOM MOPOLLOK MAaBAT W PasfvMBatoT B CIUTKUA UMK B rpaHy-
nbl. [paHysbl UCNONb3YHT AN N3rOTOBMEHUS MEPHbIX CIUTKOB WUNN ANs OTrPY3kM notpedbun-
Tento. MNMonyyeHHas rotToeasi NPOAYKUNS AOMKHa COOTBETCTBOBATL MO XMMMUYECKOMY COCTaBYy,
dopme, macce, MapKMPOBKe, KauecTBy NOBEPXHOCTM TpeboBaHUSAM rocyaapCTBEHHbIX CTaH-

LapTOoB.
2.2.1.7.1 MlnaBKka cnUTKOB

MeTann, npegHasHavyeHHbIN 451 NaBKM CMTKOB, 3arpyXarT B TUrenb, pacnnaens-
0T, AOBOAAT A0 CTabuNbHOrO pacnnaea n pasnuearoT B rpaduToBbIE U3NOXHLEL. [ns no-
NyYeHnst rMagkor N YACTON NMOBEPXHOCTU CIIMTKOB, MPUMEHSIOT rpadmnTo-LLIamMOTOBbIE KPbILL-
KM WU KPBILLKN U3 OUOKCUMAA LMPKOHWUS, NPELBAPUTENBHO Pa3orpeTbie B CENUTOBON Meuu, ¢
NOCTOSIHHBIM MOKPBLITUEM MOBEPXHOCTM METanmna niaMmeHeM rasoBoW ropernkn 4O OKOHYaHUS
npouecca kpuctannmsauyuun. MNpu poanvee MeTanna B CIINTKM OT KaXAO0W nnaBku (Cagkun) oT-
BuparoT ogHy OrHeHHO-xuakyto npody. MNpoby oTbuparoT Mexay nNepebIM N BTOPLIM PO3Sn-
BOM, OTNMBas 4acTb pacnnaBneHHOro MeTanna B N3noxHULy cneymansHon popMbi.

CnnaBneHHbIe CINTKN 3a4nLLaoT 1 NPon3BOAAT HAabWBKY Cepum N HOMepa CnuTka, ro-
Aa Bbinycka, ToBapHOro 3Haka npeanpuatna n Hagnuen «POCCUA». lMocne nonyyerHus
aHanmsa Ha CnnTKu roToBOW NPOoAYKUMM HabMBatoT MapKy, MPOBEPSAIOT BHELLHWIA BUA U nepe-

AaloT Ha B3BELLUMBaHWE N YNaKOBKY.
2.2.1.7.2 NnaBka rpaHyn acpdpuHMpoBaHHOro 3osnora

Mpwn posnuee rpaHyn apduHMPOBaAHHOrO 3050Ta YacTb pacnfaBneHHOoro MeTanna,
NOCTYNUBLLErO Ha NMaBKy roTOBOM NPOAYKLMMW, pasnuBatoT B CreumanbHyr eMKOCTb, 3anon-

HEHHYI0 MPOTOYHOM BOLOW, Hanpaensisi CTPYHO pacniaBfeHHoro MeTanna Ha crneymanbHbIn
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NPYyTOK (AePEBSAHHBIN, BUHUMMACTOBbLIA, MONMATUNEHOBLIN). [1pn 3TOM OTOMpaeTcs oTaeNb-
Has OrHeHHO-xmakasa npoba Ha rpaHynbl, ecnn 310 Bbina oTaensHasa nnaeka nNnMbo ogHa or-
HEeHHO-Xmgkasa npoba, B3ATass MeEXAY PO3NMBOM CTaHAAPTHBLIX CITMTKOB U PO3NMBOM B rpaHy-
nbl.

Mo oKOHYaHWMM NNaeky rpaHysbl 3aTapuBatoT B NMPOTUMBHM U CyLUAT B CYLUMIbHOM LUKa-
dy. Mocne nonyyeHns pesynbTaToB aHanmMsa rpaHynbl, COOTBETCTBYHOLLUME TpeboBaHMAM,
NPOCEMBAIOT, B3BELUMBAIOT, 3aTapMBatoT M NepefaroT Ha B3BELUMBaAHNE M yMakoBKy Nnbo Ha

nnaBKy MEPHbIX CIUTKOB.
2.2.1.7.3 NMnaBKa MepHbIX CSINTKOB

NcxoHbIM ChIpbEM AN OTIIMBKN MEPHLIX CIIUTKOB CNyXaT rpaHybl adpduHNpoBaHHO-
ro sonota. [lns nnaeku MEPHbIX CIIUTKOB HabuparoT HABECKN HY)KHOrO HOMMHara, 3arpyxarot
B OrHEYMNopHbIe TUMN N yCTaHaBNIMBAIOT B CENUTOBBLIE UMM MHAYKLUMOHHBIE neyvn. Poanue me-
Tanna BeayT B npeaBapuTensHoO obpaboTaHHble 1 NOAOrpeThIE N3NOXKHULBL. s nonyveHus
rMagkoW M YNCTON MOBEPXHOCTM CIUTKOB MPUMEHSIOT MfamMs rasoBov ropenku (nponax-
BO3Ayx), obecneumBaroLee MEANEHHYIO U PaBHOMEPHYHO KPUCTaNM3aumHo.

[ns BbINONHEHNA aHanu3a oTonparoT cpenHor Npody OT BCeEX HABECOK, HAabpaHHbIX B
AeHb nnaekn. Mpoby nnaBsaT B pexume nnaekm CUTKOB. [MonyyYeHHbIE CIUTKN HYMEPYIOT 1
3aumwarot. lNocne nonyyeHus pesynbTaToB aHanmaa MNpPOBEPSHOT BHELWHWA BUL MEPHbIX

CINUTKOB 1 NepefaroT Ha B3BELUMBaHNE N YNaKOBKY.
2.2.1.7.4 Nony4yeHue WTaMNOBaHHbIX MEPHbIX CFINTKOB

lMnacTuHel, NpegHasHa4YeHHble ANA U3rOTOBMEHNA LUTaMMOBAHHBIX MEPHbLIX CIUTKOB,
NnaBAaT B peXuMme nnaBkm MepHbIX cnutkoB HoMuHanom 1000 mnm 500 r. [1na BbINONHEHUS
aHanmsa oTbuparoT cpeaHioro npoby OT BCEX HaBECOK, HabpaHHbIX B AeHb nnaeku. [poby
NNaBAT B PEXMME MNaBKM MEPHbIX CAUTKOB, pacnfaBfeHHbI MeTann BbINMMBaKOT B Cneum-
anbHyo NPoBHULY, 3aumaroT, MapKkMpyroT 1 nepegarot ana otbopa nabopaTtopHOM K KOH-
TPONbHOW NPOOLI.

[Mony4eHHble NNacTHbI 3a4ULLAT OT LWaka 1 NpoKaTbIBaT Ha NPOKaTHOM CTaHe A0
TOMNWMHbI, COOTBETCTBYHOLLEN HeobxognmoMy HomuHany. locne npokaTta nnacTuH U3 HUX
BbIpy6atoT 3aroToBkn Ha BblpyBHOM npecce. OcmaTpmBaroT BHELLHUA BUA, K&XA0W 3arOTOBKN,
3a4nLLaroT, B3BELLMBAIOT.

Octatkn BbIpyOKK, ONWMOBKY MNOCNe 3aBeplleHus paboTbl NepefaroT Ha XpaHeHue.
LLItamnoBky NpOBOASAT Ha rMapaBnmM4eckoM npecce, MCNOoNb3ya LUTaMn Ha COOTBETCTBYHOLLNIA

HOMWHarn. I'Iepep, Ka2XAbiM LWaromMm LwTamMnoBKM MOBEPXHOCTb MNMyaHCOHa W BblTankmBaTend
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00e3XNPUBAKOT 3TUNOBLIM CMMPTOM. Ha Kaabi M3roTOBMNEHHbIA CrIUTOK HabmearoT wndp m
HOMEp CruTKa, MCMNOMb3ys MHEBMOMMAPABAMYECKMIA LUTAaMMNOBOYHbIA Npecc. Mocne Hymepa-
UMW CrUTKa NMPOBOASIT KOHTPOSbHOE B3BELUMBAHME W, MPW HEOBXOAMMOCTM, AOBOAAT BEC
cnuTka fo TpebyeMbix HOMMHANOB COrnacHo paboyen MHCTPYKLMM NO NPON3BOACTBY MEPHbIX
CIUTKOB.

Cnntkn, npolwealune npoBepKy BHELIHEro BMAa, nepefaroT Ha B3BelUMBaHWE U yna-

KOBKY.
2.2.2 TexHONOrMA NPon3BoACTBa cepebpa

TexHonornyeckun npouecc adpduHaxka cepebpa BbINOMHAETCA 3NEKTPONUTUYECKAM
padbHMPOBaHMEM C NOCNEAYIOLLEN NMABKOW ANS NOMYyYEHNA rOTOBOW NPOAYKLNN.

Mpn anekTponuTUyeckom paduHmpoBaHun cepebpa B KadecTBe pacTBOPMMOro aHoaa
NCNONb3YT paduHNPyEMbIA CepebpsaHbIn crnnaB. JNEKTPONNTOM CRYKUT BOAHbIA pacTBOp
HUTpaTa cepebpa B a30THOU KMUCNOTE. TEXHOMOMMYECKMA NPOLIECC 3NEKTPONUTUYECKOTO pa-
burHMpoBaHua cepebpa BKMHOYAET HECKONBKO CTagun:

- NONyYeHne aHoA 0B,

- NPUrOTOBNEHNE 3NEKTPONUTE,

- ONEKTPOnm3,;

- LemMeHTauus;

- NNaeka Ans nony4YeHns aHoAoB, CIIUTKOB, rpaHyn, NNacTuH;

- jopaboTka pacTBOpPOB 3MeKTponmaa.
2.2.2.1 IluratypHasa nnaBkKa

JlvuratypHas nnaeka NpoOBOAUTCA ANA NOMYYEHNA CnnaBa Takmx coctasa u POpMbl, KO-
TOpble NPUrogHbl ANA BbINOMHEHMS npouecca addpuHaxka cepebpa. CoipbeM Ans nuratyp-
HOW NNaBKn CryXUT NPUEMHOE Chipbe, a Takke obopoTHbIE cepebpocoaepalume matepua-

nbl.
2.2.2.1.1 MNnaBkKa nuraTypHoOro metanna

lMnaBke nogBepraroT NUratypHbl MeTan C pasfM4yHOM MaccoBon gonen cepebpa un
NPUMECEN: CNNTKN NPUEMHOro n 06opoTHOro cepebpa, NPoMNpPOAYKTblI MPON3BOACTB 30510Ta
n cepebpa, OTNMBKM, MONyYEHHblIE B pe3ynbTare nMnaBkM OTXOAOB MNPOM3BOLCTBA.
B npouecce nnaekm NpoMnNpoayKTbl NEMMPYIOT Ha 3af4aHHbIA COCTaB MO pacyeTy C Lenbko no-
NyYeHnss aHOLOB, COOTBETCTBYHOLLErO MO COCTaBy TpeboBaHWsAM, NpenbsBnseMbIM K Crnna-

BaM A1 OCHOBHOMO MW NpeABapuUTENbHOMO 3ekTponm3a n 4opaboTku.
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Mnaeky NPOBOAST B MHAYKUMOHHbLIX Nevax 6e3 pobaeneHns ¢nocoB 4O COCTOSAHMSA
cTabunbHOro pacnnaea, CHAMaKT LUak U MPON3BOAAT PO3NMB METanna B YyryHHbIE N3MN0X-
HULbI. AHOAHbBIE N3MNOXHMLbI, @ Takke NPOOHY N3NOXHULY, Nepes pOo3nvMBOM pacnnasa me-
Tanna n otbopoM OrHEHHO-KMAKON Npobbl NpeaBapUTENbHO CMasblBarOT aHTUMPUrapHon
CMa3KoMW.

AHop npencraenseT cobon OTNMBKY B BUAE MNACTUHBI CO crneyuanbHbIMK npunnea-
MU — yLwkamMun. Pasmepbl aHOL0B LOMMKHLI COOTBETCTBOBATL (POPME N pasmepy 3NEKTPONN3-
HOW BaHHbl. Po3nnB pacnnaea meTanna OCyLECTBAT B aHOAHbIE U3MOXHULbI C MOMOLLbH
PasnMBOYHOro rpadouToBoro TUrns. NonyyYeHHble aHoAbI BbIOMBAKOT U3 U3MOXHWL, 3a4unLLaroT
OT Lunaka, 3ayCeHul, a 3aTeM KINEMMAT, HabmBas HOMEP M CEPUIO CIUTKa, B3BELUMBAKOT U

HanpaBnsOT Ha 3MNEKTPONM3.
2.2.2.1.2 NnaBKa BOCCTaHOBIEHHOIo cepebpa

BoccraHoBneHHoOe cepebpo, nonyyeHHOE B npouecce adbdpuHarka 30n10Ta, NnaBsaT Nog
cnoem nocoB (KanbUMHMPOBaHHOM Ccoabl ¢ Hebonbwnm gobaeneHnem Bypbl) N pasnuearoT
B @HOAHbIE U CMUTKOBbIE U3NOXHUUbLI. B ganbHenwem nonyvyeHHble CrUTKU MCNONb3YHT

ANA nernpoBaHUs aHoA0B.
2.2.2.2 dneKktponutuyeckoe padmHupoBaHue

B kauecTBe anekTponuTa npu anekTponu3e cepebpa NPUMEHAIOT BOAHLIM PacTBOp
HuTpata cepebpa, cogepxawmn cBobOAHYO a30THYH KUCMOTY. JNEKTPOnUT roTOBAT pac-
TBOPEHNEM BbICOKOMPOOHOro cepebpa B pacTBOpE a3OTHOM KUCNOTLI. Mony4yeHHbI pacTBop
HUTpaTa cepebpa hUNbTPYHOT, NpN HEOOXOANMOCTI pas3baBnatoT BOAOW N UCTMOMb3YHT B Ka-
yecTBe paboyero anekTponuTa anekTponuaa cepedbpa.

B npouecce pactBopeHus nuratypHoro cepetpa npu NpUroTOBMEHUN 3SMEKTPONMTA
nony4aroT:

- ONEKTPONNT;

- LWnam 30Mn0TOoN;

- rasoByo asy 1 napbl, cogepxalyme gparoleHHble MeTanbl;

- OCTaTKn aHOLOB.

OnekTponus cepebpa OCHOBaH Ha aHOLHOM pPacTBOPEHUN Matepuana nog 4eUCTBUEM
3MNEKTPUYECKOrO TOKa B pacTBope HuTpata cepebpa, cogepxaiieM cBOOOAHYH a30THYI KNC-

noTy:

Ag® - & — Ag" (9)

45



UTC 14 - 2016

N ocaxaeHun cepebpa Ha katoge:
Agt+8& — Ag® Eo = + 0,799 B (10)

Mpouecc anekTponuaa MOXHO paccMaTpuBaTh B CMEAYIOLLEN 3NEKTPOXUMUYECKON Ch-

cTeme:
Ag*| AgNOs, HNOs, H20, npumecu | "Ag, npumecu

Mpumecn ¢ Bonee aNeKTPONONOXNTENBHBIM NOTEHLMANOM BbiNagaroT B LUMaM.
2.2.2.2.1 OCHOBHOW 3neKTpPOnNu3

B BaHHax OCHOBHOro 3NeKTponmn3a NPOBOAUTCH 3NEKTPONUTUYECKOE paduHMpoBaHue
cepebpa ¢ Uenbio nonyyYeHns roToBOW NPOAYKLUUKW, COOTBETCTBYHOLLEN TPpeboBaHNAM rocy-
AapCTBEHHbIX CTaH4apPTOB.

B BaHHbI 3aBelLMBaOTCA aHOAbl, 3NEKTPONUTOM CNYKUT PacTBOP a30THOKMUCIOro ce-
pebpa. [lepemellmBaHWe 3NEKTPONMTA B BaHHE OCYLUECTBMASETCA CKaTbiM BO34YXOM.
B npouecce anekTponmsa KOHTPONMPYHOTCA NAOTHOCTb TOKA, HanpsikKeHne Ha BaHHe, Temne-
paTypa SneKkTponuTa, BbIXO4 MO TOKY (KartoaHbln). B npouecce anekTponusa anekTponuT
obepHsaeTca cepebpom n oborawaeTca NPUMeECaIMm, NOSTOMY OH MOCTOSAHHO 3aMEHSETCS.

B pesynbTarte npouecca OCHOBHOMO 3MeKTponnaa nonyyaror:

- KpUCTannuyeckoe cepebpo, KOTOPOE OTNPABNAIT Ha NNaBKy B rOTOBYH NPOAYKLMIO,

- OCTaTKM aHOA4OB, KOTOPbIE NEPENNaBAtoT B aHOA4bI OCHOBHOMO 3NeKTponuaa;

- 0TpaboTaHHbLIV 3NEKTPONNT, HanNPaensSEMbIA Ha BaHHbI LLIEMEHTaLNN;

- LWnam 30Mn0TOoN;

- oTpaboTaHHble anadparvebl;

- rasoByo haasy.

[Mony4eHHoe KpucTannmyeckoe cepebpo CUMLLAaKOT C Katoga u no mepe Heobxoanmo-
CTK yTpamOOBbLIBaAKOT Ha AHE 3MEKTPONMU3HOW BaHHbI. BbIrpysky kpuctannuyeckoro cepebpa
N3 3NEeKTPONN3HbIX BaHH OCHOBHOIO 3MEKTPOnM3a MNPOW3BOASAT MNEPUOANYECKM, NO Mepe
HaKOMMeHs KpucTanna B BaHHE (KpucTann He AOSPKeH conpukacaTbCa ¢ gunadparmamm u

KaTogamm).
2.2.2.2.2 NpepBapuTenbHbIN 351IEKTPONN3

AHOZbl, N3 KOTOPbIX HEeNb3s MOSyYnTb FOTOBYH MPOAYKUMIO cepebpa, OTBeuYaroLlero
BCEM HeobX0AMMbIM TPeboBaHMAM, HaNPaBNAKOT Ha CTaaWIo NPeABaPUTENBHOrO 3NEKTPONK-

3a.

46



UTC 14 - 2016

B npouecce npeaBapuTensHOro 3neKkTponmnaa nony4varor:

- KpUcTannuyeckoe cepebpo, KOTOpPOe HanpaBNAT Ha NnaBKy B aHOAbl OCHOBHOMO
3MNEeKTPOonmaa,;

- OCTaTKM aHOAOB, KOTOPbIE NNaBAT B aHOAbI NPeABapUTENBHOMO SMeKTponuaa;

- 30M0TOW LWNam;

- oTpaboTaHHble anadparvel;

- OTPabOoTaHHbIA ANEKTPONUT, KOTOPLIN HaNpaeBnsaAlT Ha nepepaboTky Ha BaHHaxX A0-
paboTku;

- rasoByo haasy.

BbIrpy3ky Kpuctannuyeckoro cepebpa 13 BaHH NpeABapUTENbHOMO SMeKTponm3a Tak-
Xe NPOn3BOAST NEPUOANYECKN.

Kpucmannuyeckoe cepebpO NpOMbIBaOT, CyluaT W HanpaBnaoT Ha nermpoBaHve n
nnaBKy B aHOAb| HA COOTBETCTBYIOLLYIO CTaAMIO SNEKTPONn3a Unm B roToBYH NPOAYKLMIO.

Ocmamku aHodo6 3a4unLLatoT LWeTkamMu OT WwnamMa, NpoMbIBaoT BOLOW OT 3MEKTPOonu-
Ta 1 Wwnama, nervpyroT Kpuctannamm, nonyydeHHbIMM B pesyneTate npegblaylwen cragum
3MNeKTPOnM3a, 1 NNaBaT B aHOAbI ANA CTaAuK, B NpOLLECce KOTOPOM ocTaTtkuy ObInn NonyYeHsb!.

AHOOHBIU wWinam, NOMyYeHHbIM B NPOLECCe 3NeKTpOonmn3a OT 3a4UCTKM N 3aMbIBKM BO-
LOW OCTaTKOB aHOAOB U gnadparm, N0 Mepe HakonneHnsa HanpaenstoT Ha nepepaboTky. [e-
pepaboTKy aHOAHOrO LnaMa NpoM3BOAAT C LEenbio yaaneHus ua wnama cepedpa un npume-
cen, n oborawleHms wnama no 3050Ty.

OmpabomaHHbie pacmeops!, NOMyYeHHble B npouecce nepepaboTkm Lwnamos,
HanpaBnsoT Ha AopaboTKy C Lenbio nepeBoja NnpMMmecen, HaxoaaLWmMXca B pactBopax, B He-
pacTBOPUMbIE COEAUHEHUS U MOCMEAYIoWEro oTaeneHms Hutpara cepebpa. NonyyeHHbIn
npn 3TOM 0CafoK, CoaepXalmn okcuabl U ocHOBHbIE conu MMM, megwn, BucmyTa, CBMHLA,
Tennypuasl 1 ceneHuabl cepebpa B BUAE NyrbMbl NOMELLAKT B peakTop U obe3amexmnsaroT
KOHLEHTPMPOBaHHOW a30THOM Kncnoton. O6e3amexeHHbIn 0cagok OuUnbTPYHOT, MPOMbIBaIOT,

cywlaT 1 HanpaenAT Ha NonyYeHne KoHueHTpaTa MIT.
2.2.2.3 N3rotoBneHne rotoBon NpoayKumm

Kpuctannmuyeckoe n npoyee apdpumHnposaHHoe cepebpo (Bo3BpaTt CNMTKOB C aedek-
Tamu BHELUHEro BMaa, NpUeMHbIN MeTans, NpokaTt v ap.) NNaBAT U pasnuMBaloT B CAUTKU UK
B rpaHynbl. ['paHynbl NCNONb3yT ANS M3rOTOBNEHNS MEPHBIX CITUTKOB UMM OTIPY3KK NoTpe-

duTtento.
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2.2.2.3.1 NnaBKa B cTaHAAPTHbIE CIINTKU

Mocne yctaHoBneHna mapkm B cooteetcTBum ¢ FTOCT 6836—-2002 meTann 3arpyxaroT
B TUrenb, pacnnaenaioT N pasnmeBaroT B U3NOXHUUGI. [Mpyn po3nvBe meTanna B CAUTKU OT
Kaxkpon nnaeku (cagkn) otbumparoT ogHy OrHEHHO-KMAKyH nNpoby. MNpoby otbmpatoT, oTnmeas
4YacTb pacnnaBfeHHOro MeTanna B N3noxHuuy crneymansHon popmbl. CnnaBneHHbIe CrUTKK
3a4nLLalT 1 NPOM3BOAAT HAabMBKY Cepun U HOMepa CnnTka, roga Bbinycka, TOBApHOro 3Haka
n Hagnnen «POCCHUA». TNocne nonyyeHns aHannaa Ha CruTKK roToBOW NpoayKumm Habuea-

FOT MapKy, NPOBEPAIOT BHELLHUM BUA W NepefaroT Ha B3BELUMBAHWE N YNaKOBKY.
2.2.2.3.2 NnaBka rpaHyn ad¢duHMpoBaHHOro cepebpa

Ans nonyyeHus adpdumHmposaHHoro cepebpa B BUAE rpaHyn pacnnaBneHHbIA MeTann
pasnmMBaroT TOHKOW CTPYEW B CrelmanbHy eMKOCTb (FpaHynaTop), 3anOfHEHHYH NPOTOYHON
BOAOW, HaNpaBnsas CTPY pacnnaBNeHHOro MeTanna Ha cneypnansHbIv NPYTOK (AepeBsaHHbIN,
BUHMMNACTOBLIW, MONMU3TUNEHOBLIW). MonyYeHHble rpaHynbl cylaTt nNpyv NepUOoLNYECKOM MNe-
pemelmsaHmn. [locne nonyyYeHMs pesynbTaToB aHannaa rpaHybl NPOCEMBaKOT Yepes CUTO C
pasmepom a4yeek 10 MM, B3BELLMBAIOT, 3aTapuBatloT U NepeparT Ha ynakosky NnMbo Ha nnae-
Ky MEpHbIX CnMTKOB. NS M3rotoBneHns cepedbpaHoro npokara oTnMBKY MeTanna npousso-

AAT B crneumanbHble BepTUKanbHbIE U3NOXHULbI.
2.2.2.3.3 U3roTtoBrneHne MepHbIX CIIUTKOB

MeTannom ans OTNMBKN MEPHbIX CIIMTKOB CNyXat rpaHynbl adpduHNPOBaHHOIO cepe-
Bpa (cMm. Npeablaywn pasgen). ns nnaeku MEPHbBIX CITUTKOB HabMparoT HAaBECKN HYXXHOMO
HOMMHAana, 3arpyxaroT B OrHeyrnopHble TUIMN U YCTaHaBNMBAKOT B CENMUTOBLIE UMM UHAYKLUN-
OHHble Neyn. Po3nvB meTanna BeayT B npeaBapuTensHo obpaboTaHHble U NogorpeTble n3s-
noxHWUpL. lonyyeHne rnagkon U YMCTOM MOBEPXHOCTU CIMTKOB obecrneuvBaeTcs 3a cyeT
niaMmeHn rasoBoW ropersnkm (NponaH-8o3ayx), obecneumBaroLLEN ra3oBKke MEANEHHYIO U paB-
HOMEPHYIO KpUCTannmnsaumio.

[ns BbINONHEHNA aHanu3a oTonparoT cpenHor Npody OT BCEX HAaBECOK, HAabpaHHbIX B
AeHb nnaeku. MNpoby NnaeaT B pexxuMe NnaBkmn CIINTKOB.

Mony4yeHHble CNTKMA HYMEPYIOT K 3aunaroT. locne nonyyeHnsa pesynbTaToB aHanm-

3a NPOBEPSIOT BHELLHUIA BUL, MEPHBLIX CIMTKOB M NEpeaaroT Ha B3BELLUMBaHWE U YNaKOBKY.
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2.2.2.3.4 srotoBneHne cepedpsaHbIX aHOAOB U NMacTUH

MNsrotoBneHne cepebpsHbIX aHOAOB N APYroro npokara adpdunHmpoBaHHoro cepebpa
OCYLLECTBNAETCA M3 CneymnansHO OTAUTbIX cepebpaHbIX NNacTMH. XMMUYECKUA COCTaB, reo-
MeTpuyeckaa opmMa, TOMLWMHA, MapKMPOBKa U BHELUHUA BUA, CepebpaHbIX aHOLOB AOSMKEH
COOTBETCTBOBATL 3a4aHHbIM TPeboBaHMAM.

CepebpaHbi npokaTt nony4aroT nyTemM npokara nuTtbix cepedbpsaHbIX NNacTuH Ha npo-
KaTHOM CTaHe A0 HeoBXOoAMMOW TOMLWMHbI, PasMeTKM NNacTUHbl U BbIPYOKU Ha rMNbOTUHE

(Mnn Ha BbIPYOHOM WITaMne) HEOBXOAMMON rEOMETPUHECKON (OPMBI.
2.3 O6opynoBaHue adphmnHaXHbIX 3aBOAOB

Ceepennsa o TunmyHoM o6opyaoBaHnn apPUHaKHbBIX 3aBOLOB B KOTOPOM peanunayroT-
CSl OCHOBHblE W BCNomoraTesibHble NPOoLEeCcChl MPOM3BOACTBA ApParoLeHHbIX MEeTannos npu-
BeAeHbl B npunoxeHun E. Tam xe ceegeHa BoegmHO mHpopmaumsa o6 obopyaoBaHum gns
OYUCTKM rasoB. CriegyeT OTMETUTb, YTO ANS PEeLleHNa KOHKPETHBLIX TEXHOMNOrMYeckux 3agad

oTaenbHble BUAblI 060pya0BaHNS NPOU3BOAATCSH HEMOCPEACTBEHHO Ha NPEANPUATUSIX.

2.4 [lencTBYyIOWME TEXHONIOMMU NPOU3BOACTBA ApParoueHHbIX

MeTannoB B Poccuinckon ®epepauum

B HacToswee BpeMa Bce adhdpuHaxkHbie npegnpusatisa Poccunckon depepauyumm npo-
n3eogaT 30n0To un cepedbpo n aea (OAO «KpacHOsSpCKMA 3aBOA, LBETHBIX METANNOB MMEHN
B. H. Tynngosa» n AO «Ipnokcknin 3aBog, LIBETHBIX METarnNoB») OCYLLECTBNSAT Takke ad-
buHaxk MIT.

B kauectBe npumepa Ha puUCyHKe 2.7 npuBeaeHa LENCTBYHOLLAA TEXHOnorndyeckas
cxema AO «Ypananektpomeaby. O4eBMAHO, YTO OCHOBHbLIM CbIPbEM 34ECh CryXaT MeaHble
lWnamMbl, @ KOHEYHOM NPOAYKUMEN — 30M10TO B CnuTKax, cepebpo B CrnmTKax, KOHUeHTpaT
MMl (n Tennyp). Cneayet OTMETUTL, YTO Ha AAHHOM NPEAnPUSTUN — €4ANHCTBEHHOM B OT-
pacnn — BHegpeHa copbumMoHHan TexHonornsa nonyveHms koHueHtpatom MM n3 pacteopos
nocne pactBopeHuns cepebpa.

TexHonorMm NpoM3BOACTBa 3050Ta U cepebpa CerogHa BKNHOYAOT BCE OCHOBHbIE CTa-
ANK, yKasaHHble B 2.1-2.3, a MIMEHHO Nony4YeHne nuraTypHbIX CnnaBoB nocne onpoboBaHus
CbIpb4, SMEKTPONN3 N NONYyYEHNE rOTOBOW NPOAYKLUMW, OAHAKO OTAENbHbIE MPOMEXYTOYHbIE
CTaguMm MOryT HECKOSMbKO pasnmyaTbCa. ITO KacaeTca crnocoboB BCKPbITUS NUraTypHbIX

CMNNaBoB (3NEKTPOXMMMYECKOE PacTBOPEHWE, PaCTBOPEHNE B «LIAPCKOM BOAKE», MMIPOXIIO-
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pUpPOBaHNE) N BblLENEHNST 3010Ta U3 PacTBOPOB (SMEKTPONN3 UMM XMMNYECKOE BOCCTaHOB-

nexHve).
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[Ac]

AmMmunak

CGift. Aypa
AblblHaB
W Wwunyueekana o4nuctka
IpaHynbl 3010Tble 3NeKTpoNuT OcafioK rMapoaNTUYecKuii PacTeop
Asnnsl KCTOTA DNeKTPo aKCTpaKuus
PaCTBOpeHI/Ie Consun.a kucnota 3ﬂaKT003KCFpaKLI,VIﬂ Cc U, 0N BOMua
PacTsop o(Scpon;o ro KoHUeHTpaT MeTannos
PacTBop Ocagok shekTponuta cepeodpa NAATUHOBOI rpynMbl
Bonw,
Cepebpo kpucTanimyeckoe
MOy LT
-3 Z1m

OcaxpaeHue gonota adPMHUPOBAHHOTO

MnasHa Cepebpo B cAnMTKax

3011070 adhPpMHUPOBAHHOE PacTtBop

MpnCyuulr
vn . nyra

ocaxjeHune 3010Ta o60poTHOro
30/10TO B C/IUTKaxX 30/10TO 060p0THoe PactBop
Xene'c
LemeHTauunmn

AeMeHTaT npon3soacTea 30/ 0T.

MepepaboTka LemeHTara npou3BoACcTBa 30/

KOHLEeHTpaT MeTannos amo
30110T0 060pOTHOE MNaTuHOBOW rpynmbl PacTtBop oTpaboTaHHbIl

PucyHok 2.7 — TexHonornyeckasa cxema AO «Ypanianekrpomenb»
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Pa3gen 3. Bo3gencTBue Ha OKpyXxaroLyro cpeay
3.1 O6Lwasa xapakTep1ucTukKa Nnpou3BoAcCTBa

Ha pucyHke 3.1 npepcraBneHa TvnoBas cxema Npou3BOACTBa AparOueHHbIX MeTan-
noB — 3onoTta un cepebpa. PakTU4YECKM OHa BKNOYAET TPU OCHOBHbIE CTaauN:

- NIPYEMKa CbIpbA N ero onpoboBaHune;

- BNEKTPONUTMYECKOE paddMHMPOBaHNE C NOSyYEeHNEM KaTO4HOro meTanna;

- NNaBKa KpucTannm4yeckoro 3onota (Cepebpa) C Nony4YeHMEM CrUTKOB U rpaHyn.

BesycnoBHO, 3TN TpW CTagumM COMPOBOXAAKTCA NPOMEXYTOYHBIMU onepaunamn, tes
KOTOpPbIX HEBO3MOXHA peanuaayums npouecca B NosIHOM 06beme, Kak-To:

- NONyYeHMe nNuraTypHbIX CNaBos.,

- OYMCTKA TEXHOMOrMYECKNX PacTBOPOB;

- NepepaboTka OTXO40B NPON3BOACTBA (LUNaKW, Nbinu, Kekn);

- NbIfe- N ra3ooymncTKa.

Ha kaxkgom npeanpustun eCTb CBOM Npuembl nepepaboTKn, KOTopble AOMOMHSHT
AaHHy0 cxeMy. Tak, Hanpumep, nepepaboTka 3010TOCOAEPXKALLErO Chipba MOXET BKMOYaTh
rmapoMeTannyprmyeckme ctagum pactBOPEHUS NUraTypHbIX CNMaBOB B «LIAPCKOW BOAKE»
N METOAOM TMAPOXNOPUPOBaHMS; NpoMeTannyprudyeckui npouecc Munnepa, obecneum-
BalOLNW yaaneHne OoCHOBHOM Macchl cepebpa 1 UBETHbIX METANMOB, CONYTCTBYHOLUMX 30110-
Ty, nnaeky BeaHbix cepebpocogepxallmx Mmartepmanos ¢ pncamMm 1 NoyyYeHne Cnnasos,

NPUroaHbIX 4na apdurHaxa METOAO0M 3NeKTponunaa.
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PucyHok 3.1 — OnuncaHne TexXHO/0rM4eckoro npouecca

athdomHakagparoyeHHbIX MeTas1oB

OxapakTepu3yeM TexXHO/0rMm NpPov3BOACTBA AParoueHHbIX MeTasi/lIoB C TOYKM 3pEHUS

3IMUCCUIA. BI'IpOVI3BOp,CTBe AparoueHHbIX MeTasi/ZlIoB WUCNOJIb3YKTCA KOHUEHTPUPOBaHHLIE
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KMCINOTbI, LEeNoYN, CKMKEHHbIE rasbl N NOLOOHbIE peareHTbl, U YCNOBUSA UX TPaHCNOPTUPOB-
KW, XpaHeHus, NpurotoBrneHne pabounx pacTBOpPOB YCTaHaBMMBAKOTCA B cneymanbHbIX WH-
CTPYKUMSX, CTpOroe cobnofeHne KOTOpbIX SABMSAETCH HEOTHLEMIIEMOW YacTbio OpraHM3aunm
obuiero TexHonormyeckoro npouecca. lNomeLleHns, B KOTOPbIX BbINOMNHATCA paboThbl C gpa-
FOUEHHbIMN MeTannamu, SBMATCA PEXMMHBIMU U 0B0pyAOBaHbI B COOTBETCTBUM C Tpebo-
BaHMSAMN pexmma obecneyeHna COXPaHHOCTU U KOoHdmaeHumansHocTn. Bece oHm obopyao-
BaHbl MPUTOYHO-BBITSKHOM BEHTUNALMEN C NOKaNbHbLIMM OTCOCaMWN OT MeYeln, peakTopoB U
APYrnx BCcrnomMmorarensHoro o6opyaoBaHuns.

Mpouecc adhdpunHaxka conpoBoxaaeT cnyxba otaena TexHudeckoro KoHTpona (OTK),
KOTOpas KOHTPONMPYeT COOMOAEHNE TEXHOMOMMYECKNX U paboumx MHCTPYKUWUA, NPOBOAUT
oTbop Npob M BbINOMHAET aHaNN3 TEXHONMOMMYECKNX PacTBOPOB U NPOMEXYTOUHBLIX NPOAYK-

TOB ahdpuHaxa.

3.2 MaTtepuanbHbIA U 3HepreTnyeckumn 6anaHc npouecca

npoun3BoaAcTBa AparoueHHbIX MeTasnnoB

3.2.1 Cbipbe, nocTynawluiee Ha nepepadboTky

CoBpeMeHHbIM 3aBOA MO NPOU3BOACTBY AparoueHHbIX MeTannoB nepepabarbiBaeT B
cpegHem oT 150 o 250 Kr cblpba B CYTKN.

NcxopHbIM ChipbeM Anga nNonyYeHns AparoueHHbIX METans1oB CNyKUT:

- copepallee aparoueHHbIn MeTann celpbe, 400bLITOE 13 Heap, 1 coaepxawme apa-
rOUeHHbIM MeTann Mmarepuarnsi (nuraTtypHoe 30510TO B BUAeE CMTKOB, CaMOPOA4HOE 30M10T0), a
Takke NPOMEXYTOYHbIE NPOAYKTbI 0BoraTuTensHO-MeTannyprnieckoro nponssoacTea (Wwna-
Mbl, KATOA4HbIE OCaAKM, LIMHKOBbBIE OCaAKM);

- cogepallee aparoueHHbIN MeTan BTOPUYHOE Cbipbe — JIOM U OTXOAbI, NOSyYeH-
Hble B pe3ynbTare UCnonb3oBaHWs AparoLeHHOoro Metanna npy NnpomMsBoACTBE U3 HEro roto-
BOW MPOAYKLUMWN, B TEXHUKE N ObITy (FOBENMMPHLIA NTIOM, TOM PagnoanNekTpoHHOW annapaTypbl),
cobupaemeble (caaBaemMble) ana nocneayrowen nepepadboTkm 1 YacTUYHO nepepaboTaHHbIe,;

- aoPUHMPOBaHHbIE AparOLeHHble MeTanfbl — 301070 unu cepebpo B Buae CTaH-
AAPTHBIX UM MEPHbIX CINTKOB, aHOA40B C MapKUPOBKOW, HAHECEHHOW adPUHaKHLIMW Oopra-
HU3aumammn-npomssoguTenamm, nubo B Buge rpaHyn B Tape, onevataHHon nnombamu opra-
HU3aUNN-U3roTOBUTENS, U MMEIOLLMX COOTBETCTBYIOLLME AOKYMEHTLI KayecTsa.

Mepen npoBefeHVEM MNPUEMHOro onpoboBaHWs NPOBEpPAETCA pagnaumoHHbIN POH

NOCTYNMBLLEIO Cbipb4d, NPOBOANTCA KOHTPOIb CcoaepXaHMA MarHMTHbIX KOMMOHEHTOB, oTOmn-
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paeTcsi nNpob6a M BbINOMHAETCA nabopaTopHbIA aHanM3 Ha onpefeneHne MacCoBOl 0K
PTYTU, MblllbsiIKa, CYpbMbl, CBMHLA.
MaTepuanbHblii 6anaHc npouecca Npov3BOACTBA ApParoleHHbIX MeTasn/ioB npeacras-

NeH Ha pucyHke 3.2.

MblNb
S02
NOx

NH3
HCI
C12

PucyHok 3.2 — MaTepuasibHblil 6anaHc npolecca npon3BoacTsa
3.2.2 O60pOTHbIE NPOAYKTHI

MOMMMO NPMEMHOrO0 MCXOA4HOrO Cbipbsi, KOTOPOE B 3aBMCMMOCTM OT cocTaBa W copep-
XaHUs B HUX AparoueHHbIX MeTannoB nogsepraeTca NM60 NPUEMHON, NN60 nuraTypHomn
nnaBke, B NpoLecce y4yacTBYHT M 060POTHble NPOAYKTbl. K HUM OTHOCATCA NPOMMPOAYKThI
nNpon3BOACTB 30/10Ta U cepebpa (Wwnambl 371eKTponmsa cepebpa, ocTaTkm aHOAOB 3/1EKTPO-
nn3a 30510Ta N cepebpa, 060POTHbIE OCTATKM KaTOAHOro 30/10Ta, LEMEHTHOE 30/10TO Nocne
OCaXAeHMss U3 MaTO4YHbIX PacTBOPOB), OT/INBKW, MOJIyYEHHbIE B pe3ynbTare NjaBku OTXOLOB
npou3BoAcTBa. B npouecce nnaBku LWUXTY NIETMPYOT, A00aBNAS CepebpsHbIii nnnm MeaHbli
NIOM NM60 MOPOLWIOK 3TUX MEeTannioB, Ha 3afaHHblil COCTaB MO pacyeTy C LEeNbH NOyYEHUs
aHOA0B, COOTBETCTBYHLLErO NO COCTaBy TpeboOBaHUAM, NpeabsBASAEMbIM K CNsiaBam Ans oc-

HOBHOTO WM NpefBapuUTesIbHOIo 3M1eKTpon3a u fopaboTkm (pUCyHok 3.2).
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3.2.3 BcnomorarenbHble matepuarbl U peareHTbl

B nponssoacTBe AparoueHHbIX MeTanoB MCNONb3YTCA NMpoMeTanyprmyeckue,
rMAPOMETaNNyprmyeckme, snekTpoXMMmYeckne npoueccel, 6e3 KoTopbIX UX peanmsaums He-
BO3MOXHa. K HUM OTHOCATCA: ConAHasa KMCNoTa 1 a3oTHada K1CnoTa (pacTBoOpeHue, Bbllena-
YmBaHue, SNEeKTPonu3), xnop (rmapoxnopupoBanue, npouecc Munnepa, adpduHax MIIM),
cepHas kucnoTta (BblenadvmBaHue, 3MeKTponu3), KanbuuHMpoBaHHas coga, Oypa, caxa,
KpeMHe3eM, MeHbI MOPOLLOK (NnaBka NpMeMHas n nuratypHas), aMmmnak, Xnopug aMmmMOHUS
(appurHaxk MM, nupocynbdpuTt HaTpus, cynedat xenesa (l) (apdpuHax sonota n MIIN),
rmapaswH rmgpar, MoveBuHa, nepcynbdar aMMoHuA (NepepaboTka OTXOAO0B, LeMeHTauus,
XKENE3HbIN MOPOLLOK).

Kpome ykasaHHbIX peareHToB, HeoOXxoAuMbl BCnoMoraTtenbHble matepuanel, 6e3 Ko-
TOPbIX HEBO3MOXHO OCYLLECTBNATE NPOU3BOACTBO. PUMbTPbl DyMaHble U TKaHeBble, can-
dhbeTkn, MeLwkn, PUnbTPbl, rasel B BannoHax (KUCnopo4, NponaH, aproH), U3nNoXHULbI, nek-
TPOAbl M NOA0OHbLIE MaTepuansi.

YaenbHbIN pacxol CbIPbEBLIX MaTepuanoB Ha NPOU3BOACTBO 1 Kr AparoueHHbIX Me-

Tannos — 0,97 T (pucyHok 3.2).
3.2.4 MNoTtpebneHue aHeprumn

Mpon3BOACTBO AparoLeHHbIX METanoB He ABNSAETCS PECYPCO- U 3HEPrOEMKMM MpO-
Lueccom. CpeaHunin yaenbHbIN pacxog anekTposHeprum 3a 2015 rog coctasun 0,064 kBT-u/T.

B npon3BoacTBE AparoueHHbIX MeTanfoB MCMNOMb3yTCSA Takue BuAbl TOMMMBA, Kak
NPUPOAHBIA a3, AU3EnbHOEe TOMNMMBO, MasyT, KOKC W Ap. YAenbHblI pacxopj TonnveBa —

10 Kr/kr gparoueHHbIX MeTannoB (PUCYHOK 3.2).

3.3 Amuccum

B pesynbTtarte peanusaumm TEXHONOMMYECKUX MPOLECCOB MONyYEeHUa AparoueHHbIX
METanMoB 1N NPOTEKaHUS PasnNYHbIX XMMUYECKNX peakumin obpasytoTca rasoobpasHble npo-
AYKTbl (rasoBble ammuccuK, BbIBpockl), oTpaboTaHHble pacTBopbl (COpoOChl), cogepxawime
cnefbl AparoueHHbIX METannoB, N OTX04bl NPONU3BOACTBA, KOTOPbIE AOMKHbI ObiTb Nepepa-
BoTaHbl 1 yTUNM3MpoBaHbl. Kpome TOro, npakTU4eckn Ha BCeX TEXHONMOrMYECKNX nepegenax
NPUHUMNManeHO BO3MOXHbI BbIOPOCHI MbINK, CoaepKallen crefbl MeTannoB U UX NeTy4vmx
COEAUNHEHMN U NETYYMX OpraHNYecKnx BeLLECTB.

B pesynbTarte aHkeTUpoBaHNA NPeanpusaTUi, UMEOLLMX NPaBO OCYLLECTBNATL addun-

HaXX AparoueHHbIXx MeTannos, Obinn cobpaHbl AaHHble MO BbIOpOCaM 3arpsi3HsIFOLLUMX Be-
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Lecte B aTMocdepy W BbisiBNEHbl Hanbonee xapakTepHble W3 HUX ANS AaHHOW oTpacnu

NpoMbIWNeHHOCTN (Tabnmua 3.1).
3.3.1 Na3oBble BbIOPOCHI
3.3.1.1 BbIOpoCbI OKCMAOOB a3oTa

OcHOBHbIMM razoobpasHbiMu coeanHeHnamn, obpasyrowmmmca npn apdrHaxe apa-
rOUeHHbIX MeTanno., aBnarTca okenabl asota (NOx). Ux moxHo auddepeHymposats Ha NO
n NO2, xoTs 9T0 geneHne Ha BonbLINMHCTBE 3aBOAOB He npomnssogutca. Okeuabl asota obpa-
3YIOTCA B TMAPOMETANNypruyeckmx npoueccax pacTBOPEHUS AparoueHHbIX MeTannos B
a30THOM KncnoTe (cepebpo, nannagumn) n «Lapckon Bogke» (301070, NnatuHa, nannagun), B
npouecce 3NeKTPONUTUYECKOro paduHMpoBaHna cepebpa, Npy ynapMBaHUM LL@pCKOBOA Y-
HbIX pacTBopoB. OCHOBHbIM @HTPOMOreHHbIM UCTOYHNUKOM ABAAOTCA NPOLECCHI FTOPEHNSA npw
Temneparype Bbiwe 1000 °C, Nno3ToMy OKCMAbI a30Ta B NPOU3BOACTBE MOryT 06pa3oBbIBaTbL-
cs npu ropeHun Tonnmea. OKCKAbl a3oTa OTHOCATCH K KUCMOTHbIM rasam, 1 3aHMMaroT BTO-
poe MecTO nocne guokcmnaa cepbl No BkNagy B KMCNOTHOCTL ocaakos. MK coctaengeT oT 2

10 5 mr/m3.
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Tabnuya 3.1 — Beibpochkl B aTmocdepy 3arpsasHaowmnx sewects achpuHarkHbix npeanpuatuin Poccuninckon Gepepayun

Mpeanpuarne TexHOonorn4eckni no-
3arpasHsaoLlee BeLecTso KasaTernb B CrpaBoOy-
Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6 Ne 7 WNtoro 3
Huke EC, Mr/Hm
[nokcma asoTa + + + + + + 6 70-150
Oxkeunp yrnepoaa + + + + + + 6
XIOPUCTbIA BOAOPOL + + + + + 5 <5-10
HeopraHuyeckasa nbinb ¢
copepKaHmem KpemMHus me-
+ + + + + 5 2-5
Hee 20 %, 20 % — 70 %, a
Take 6onee 70 %
50-100
Hduokeng cepbl + + + + 4
50-480"
Xnop + + + + 4 0,5-2
CsuHely n ero coegunHeHus,
KpomMe TeTpasTUNCBUHLA, B + + + + 4
nepecyeTe Ha CBMHey
Okcup asoTa + + + + 4 70-150
AMmMmak + + 2 1-3
BsBelueHHbIe BeLleCcTBa + + 2
Kagmui n ero coegmHeHus + + 2
Huokeng Tennypa + + 2
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Mpeanpuarne TexHOonorn4eckni no-
3arpsasHsaoLlee BeLecTso KasaTernb B CrpaBoOy-
Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6 Ne 7 Wtoro 3
Huke EC, Mr/Hm
KepocuH + 1
PTyTb 1 ee coeanHeHuns, )
+
KpoMe AUN3aTUNpTyTH
CepHas kncnota + 1
MbIWbSK 1 ero coeanHeHns,
+ 1

KpOMe BOAOPOAA MbILLbSAKO-

BUCTOro

" OT npoueccos nonyyeHus cnnasa [Jope, BKNOYasa NPOLECCHI CKUraHUs, 0GXura u CyLLKMU.
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Kak npaeuno, BbIOOp METOLOB OYMCTKM OMNPEAEnsieTCsl MOCTOSIHHO MEHSIFOLLMMMUCS
koHUeHTpaumsMmn NOx.

Okcuabl asoTa ynaesnvearoT B ckpybbepax, npuyemM Ans nx NOrnoweHnst CNonb3yroT
pacTBOpbI LWenoyn unu cogbl. LlenecoobpasHo BBOAUTbL OKUCHUTENb KUCIOPOL WUIA NEepOkK-

cui BOAOPpOAAa AN okucneHus marnbix konmyecte NO.
3.3.1.2 Bbi6pocbl SO2 n H2S04

Bbibpockl gnokcmaa cepbl gna cobctBeHHO adhdUHaKHOrO Npon3BOACTBa Mano xa-
pakTepHbl. OHM 06pasytoTCa Npu CropaHiM TOMnMBa M B Criydae, ecrnv SMeKTPonMTUYecKoe
pauHnpoBaHne cepebpa OCyLLECTBNAETCA B CEPHOKUCIbIX anekTponutax. B To xe Bpems
OHM SBNSKOTCA TUNUYHBIMW NpK nNepepaboTke wnamoB B npoueccax obxura (0CobeHHO) w
BblLLENayYMBaHns U MoryT Aocturats okono 900 mr/m3 npu MAK paGoyeit 3oHbI 10 Mr/m3.

YKkasaHHble BbIOPOCHI rybuUTenbHO BAVSKOT Ha 340POBbE YenoBeka, pacTUTENbHbIN K
XUBOTHbIM MUp, paspyliarowmm obpasomMm AenCTBYOT Ha obopyaoBaHME, COOPYXEHUS, MO-
cTpovikn. CBecTn BbIOPOCHI K MUHUMYMY NO3BOSIAET KOHTPOSb UCXOAHOMO Chipba U NPUMEHE-

HWE MOKpPbIX cKkpy66epoB.
3.3.1.3 Bbibpocbl xnopa n HCI

Xnop MCnonb3yT ANA pacTBOPEHUS MeTannoB MEeTOAOM MMApOXIOpUpOoBaHnNA, a
Takke npu CyxoM XnopupoBaHUM NMpu BbICOKUX TeMnepaTtypax B npouecce addpuHaxa. 3tn
rasel 0OpasyTCca B npoueccax ynapveBaHua n anektponuia. [Npun ynapmBaHumM pacTBOpOB
obpasyeTca aseoTponHaa CMecb C KoHUeHTpauven npumepHo 20 macc. %. OToT akT yum-
TbIBAETCA Ha PasnuuyHbIX nepegenax. Xnop LUMPOKO npumeHdaeTca B npouecce Munnepa.
Xnop yTUnmMsnpyroT ANA NOBTOPHOrO UCMNOMb30BaHNA TaM, rae 370 BO3MOXHO, Hanpumep B
repMeTuyHbIX BaHHax ANna snektponusa 3onota n MM, Ckpybbepbl cnyxat Ans yaaneHus
ocTaTouHbIX kKonmyecTs xnopa u HCI.

3ameTnm, 4YTO NPUCYTCTBME X0pa B CTOYHBIX BOAAX MOXET NpUBECTU K 06pa3oBaHuto
OPraHNYeCKNX COEQMHEHUW XNopa, eCrnv B HUX MPUCYTCTBYHOT pacTBOpUTENU U NogobHble

BeLlecTBa.
3.3.1.4 BbIbpocbl ammunaka

AMMMaK B NPOM3BOACTBE AparOLeHHbIX METanmnoB He UCMONb3YT, O4HaKo oH obpa-
3yeTca B TexHomnormdeckmx npoueccax adpdpuHaka MM, a Takke Ha Tex nepegenax, rae
NPUMEHSAIOT CONN aMMOHKA. [1oa00HO YrNekKMcnomy n yrapHoMy rasy, oH OTHOCUTCA K Maro-

onacHbeim Bewecteam (IV knacc onacHocTw), ero MK B Bo3gyxe pabouen 30HbI cocTaBnseT
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20 Mr/m3. ToBbILLEHHas KOHLEHTPAaLMSA NOHOB aMMOHWUS B BOAE MOXET ObITb MUCMONb30BaHa B
Ka4yecTBe WMHAWKATOPHOrO nokasatens, OTpaxarolwero yxyalleHne CaHUTapHOro COCTOSHWUA

obbekTa.
3.3.1.5 BbIOpOCHI NbinIn U MeTansnoB

MbiNb MOXET BO3HUKHYTb B pe3ynbTaTte NpOBEeAEHUSA TakMX onepaumm, Kak:

- CMELLeHWe maTtepuana nepej nnaBkon pacnnaBrneHHOro n nocoB N T. 4. B CMeck-
Tene Ans CbinyyYMx MarepuanoB A0 Havana nnasku;

- OYMCTKa AparoueHHbIX METannoB M ApYyrMx MeTtannocogepXalmx OTNMBOK Creaos
Lwnaka go Havana otbopa npod nnn nnaeku;

- ApobneHne wnaka, oTpaboTaHHbIX TUrMEN N OrHEYNOPHbLIX Marepnanos B podburnke;

- CMeLleHne, gpobreHne, npocemBaHMe Chipbs, COAEPXKALLEro aparoueHHble meTan-
Nbl, B BUAE NOPOLLKOB,;

- n3amenbyeHne (ApobneHne) n xpaHeHne MPOMEXYTOUHBLIX MPOAYKTOB, MOSyYeHHbIX
MpW CyLLIKe M nNpoKanuBaHuu.

Mbinb 1 MeTannbl NPUHLMAMANBHO MOTYT BbILENATECHA B NOObIX NUpoMeTannypruye-
CKMX MpoLeccax, Takux Kak cxuraHue, obxur, nnaeka u KynenvpoBaHue, NpuCcyTCTBOBaTL B
HeopraHM3oBaHHbIX Bbibpocax.

B coctaB nmbinv MOryT BXOAWTb HEKOTOPblE MeTannbl U UX NeTyuyne COefUHEHUS.
Hanpumep, CBUMHEL, KOTOPbIN MUCMOMb30OBanM B npouecce nepepabotkn cepebpa ewle co
BpemeH CpeaHeBEKOBbS M MCMONb3YOT A0 HACTOSALWEro BpemeHn. PacnnaBneHHbIn CBUHeL,
ABNAETCA XOPOLUMM pacTBOPUTENEM AparoLeHHbIX MeTannoB, ocobeHHO cepebpa. CeuHey,
oboraleHHbIN AparoUeHHbIMU MeTannamm, OKMCASETCH B NeYax Unn KUCNOpPOAHbLIX KOHBEpP-
Topax. Kagmun, BXOAAWMW B COCTaB crneumarnbHbIX CrfaBOB, KOHLEHTPUPYETCS B MbINsX.
PTyTb B HeBOMbLUMX KOHLEHTpaUMsx BXOAMT, Hanpumep, B cocTaB 3yOHbIX amarnbram, no-
POLLKOB WM LUSAMOB, OTXOA0B OT pacTteHun, BaTtapen 1 cneymanbHbIX NoNapounaHbIX nne-
HOK. [na nepepaboTkmn Takmx maTepmanos LenecoobpasHo NPUMEHATL BbICOKOTEMMeEpaTyp-
HYHO AUCTUNNALUMIO NMBO BakyyMHY0 Anctunnaumioo. CpefHsas KOHUEHTpauua pTyTn B OTXO-
Aax nocne ounctkn cocrtaenaet meHee 0,1 macc. % OT NpeaensHOA4O0MNYCTUMOW KOHLEHTpa-
L pTyTI.

BaxHbiM dhakTopom npefoTBpalleHnsa BeIOpPOCOB MNbINN ABNSETCS repmeTmsauma ne-
Yen 1 BTOPUYHBLIN COOP 13 xenoboB. B HEKOTOPLIX SNEKTPUYECKNX NEYaxX Kak AOMOSHUTENb-

HbIA (PaKTOP YMEHbLUEHMS BbIOPOCOB MMEHTCS NOJSble 3NEKTPOAbI.
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3.3.1.6 MNpouue BbIOPOCHI

NMoMMMO NEepPEeYnCnEHHbIX BbilLE KOMMOHEHTOB, B ra3oBbiX BbIGpOCax HE WUCKMHYEHO
NPUCYTCTBME OKCMAA YrNepoaa u NeTyumx OpraHn4yecknx CoeanHEHNIA.

Okeug yrnepoga BblAenseTcs B pesynbTaTe HenosnHoro cropaHna tonnmea. Jletyuve
OpraHn4eckme COeANHEHNa MOTyT BbIAENATbLCA B npoueccax skcTpakuymm. OgHako obbl4HO
mMacLTad NpoLecCoB 3KCTPakumm HeBOMbLUIOW, YTO MO3BOMSET UCMONBb30BaTb rEPMETUYHBIE
NN 3KPaAHNPOBAaHHLIE PEAKTOPbI U OCYLLECTBNATL COOP N pereHepauuio pacTBopuUTENEN, Ko-
TOpble BO3BpaLLaloTCs B npouecc. Kpome TOoro, MCTOYHMKOM Takux BELLECTB SBNSAETCS BTO-
PUYHOE Cbipbe, coaepxallee gparMeHTbl OPraHNYECKMX NONTMMEPHBbIX COeanHEHMA. JTO 0b-
CTOATENBLCTBO HEOOXOAMMO YUYNTLIBATL N OCYLLECTBNATE COPTUPOBKY ChIPbS.

Ansi poccuinckmx adpUHaKHbIX NPEANPUSTUNA yKadaHHbIe BbIOPOChI HE XapaKkTepHb!.

3.4 TeKywime ypoBHU IMUCCUIN HA adh(PUHAXKHBIX NPeanpPUATUAX

Poccunckoun ®epepauumn

HaHHble No BbIGpocam BpeAHbIX BELLECTB B 3aBUCUMOCTU OT NPUMEHAeMbIX crnocobos
NPON3BOACTBA U TEXHOMNOMMN Ha adhdUHaXKHbIX npeanpuaTuax Poccunckon depepaumm npu-
BeaeHbl B Tabnmuyax 3.2-3.9.

B Tabnunuyax npumeHsoTca cneayrowme 0603HauveHns:

3B — HaMMeHoOBaHWe 3arpA3HSaoLLEro BELLECTBa

[T — BbIBPOC 3arpA3HAOLLEro BeLecTBa B rog, T

Kep — CpeaHsst KOHLEHTpaLMa 3arps3HSIoLLEro BeLlecTsa, Mr/m?

Kuake — MakcvmarbHasi KOHLEHTpaLmWA 3arpssHAoLLEro Belectsa, Mr/im®

MbINb — HeopraHnveckas nblnb ¢ cogepkaHnem kpemHus meHee 20 %, 20 % — 70 %,
a Takke bonee 70 %

Ni — HMKenbpacTBOpPUMbIE COMN (B NepecyeTe Ha HUKerb)

AS — MbILWBSK U €ro COeANHEHNS, KPOME MbILLBSKOBUCTOrO BOAOPOAA

Pb — cBuWHeL 1 ero coegmHeHns, Kpome TETPaSTUICBMHLZA, B NepecyeTe Ha CBUHEL

Cd — kagMunK 1 ero coegmHeHns

AS — MBbILWbLSAK 1 €ro COEANHEHNS, KPOME MbILLBbSKOBUCTOrO BOAOPOAA

Hg — PTYTb N €e CoegUHEeHNA, KpoMe ANITUINPTYTU
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Tabnuya 3.2 — MNpUMEHsIEMbIE TEXHOMOTUM U YPOBHU 3MUCCUIA Ha adbdpuHaykHOM npeanpusitim Ne 1

AyKUMK (30710TO B CRUT-

Kax)

notocogepxawlero pac-
TBOpA.
3. NnasneHne 3onoTa.

MMony4eHwne cnMTKOB

1

H

H

HavmeHoBaHue
HavnmeHoBaHue aTana Tex-
Cnocob MpymeHsiemas Kep, Kuaie, MCMosib3yemoro
HONOrMYECKOro npouecca 3B"Y rT
npon3BoACTBA TexXHonorus mr/m3 mr/m3 MbINe-ra3oo4nCcTHOro
(NpoayKT/Nonynpoaykr)
obopyaoBaHus
1. 3onoTo — 1. XnopuposaHve (pac- |1. BekpbiTme cbipbsa me- NOx 61,4 18,1 19,5 |[[NpumeHsaeTca aByx-
MMAPOXNOPUPO- | TBOP NOCNE XNopupoBa- | TOAOM MMAPOXSIopupoBa- NHs 21,9 49 7 cTyneH4yaras nbine-
BaHWe HUS). HUS C nocneayoLen SO2 10,5 1,7 3,3 |rasoou4mcTka.
2. BoccraHoBneHue (adp- |punbTpaumen nynosneoil. CcO 70,4 20,1 22.3 |llepBasa cTyneHb
dhuHMpoBaHHoe 30n0T70). |2. BoccTaHoBneHme 30- Clo 6,6 1,13 2.1 BKITHOUAET LWECTb 3MEK-
3. NnaBka rotoBoW NPO- | NOTa M3 NOMNYYEHHOro 30- HCI 24 08 0.1 TpodhuneTpOB TUNA

KM-21, yctaHoBneH-
HbIX NapannensHo.
lMocne nepson rasbl

HanpaenAaArTCA BO BTO-
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HanmveHoBaHue sTana Tex-

HanmeHnoBaHue

Cnocob MpymeHaemas Kep, Kuare, NCnonb3yemMoro
HOMOrMYECKOro npouecca 3B"Y rT
npousBoacTBa TEXHOMNorus mr/m? mr/m? MblNe-rasoouNCTHOrO
(NpoaykT/Nonynpoaykr)
obopyaoBaHus
2. Cepebpo — 1. lNnaBka (aHoAbl). 1. lNnaBka ¢ dpnrocamm Ha PYH CTYMEHb OYNCTKM,

TEXHONorns ¢
3MNEKTPOIKCTPaK-
LUMen Lenesoro

KOMMNOHEHTa

2. AnexTponuns (addurHm-
poBaHHoOe cepebpo).

3. Nnaeka roToBowu Npo-
Aykumm (cepebpo B cnnt-

Kax)

30Nn0TO-CepebpsHbIn
cnnae, KOTOPbIN Hanpas-
naetca Ha ahPunHax.

2. AnexkTponuTnyeckoe
padomHMpoBaHme 301070~
cepebpsiHoro cnnaea ¢
NONyYEeHNEM KaTOLHOro
cepebpa.

3. MNMnaBka Ha cnuTKK (Npw

HeoBXxoanMoCTK)

COCTOALLYIO U3 feCATH
MeHHbIX annapaTos,
PacnonoXeHHbIX Takke
napannensHo.
OuunLleHHbIe rasbl Bbl-
BpacbiBaroTCs B aTMO-
chepy yepes BEHTU-
NAUMOHHYO TpyBy BbI-
coton 120 M, AgnameT-

POM YCTbS 4 M

) B aHkeTe npegnpusaTUe ykasano AaHHble no BbIGpocam no NpousBOACTBY B LIENOM M3-38 HEBO3MOXHOCTM PasfenuTb UX Ha OTAEerNbHbIe 3Tanbl

UMK NO NPOAYKLMM.
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Tabnuya 3.3 — [NpUMEHsIEMbIE TEXHONMOMMU U YPOBHU 3MUCCUI Ha achdpunHaykHoM npeanpusTum Ne 2

HanmveHoBaHue sTana Tex-

HanmeHnoBaHue

NCTOYHMKA BbIOpoca

Cnocob MpymeHaemas Kep, Kuaie, (o6bem oTxoasaLmx ra-
HOMOrM4ecKoro npotecca 3B" rT
NnpPou3BOACTBa TeXHONorns mr/m3 mr/m3 30B) U UCNOSMBb3YEMOro
(NpoaykT/Nonynpoaykr)
NblNe-ra3oouMnCcTHOro
obopyaoBaHus
1. Cepebpo — Jrtan1 CepHoKMCNoTHOE BbILLE- Ni 0,022 | 2,052 Het |dednektop (0,011 mnH
Mony4yeHwe ce- nayMBaHme OrapkoB Meg- AaHHbIX | M3) - Mpecc-bunsTp
pebpsHOro KoH- HbIX LLIIaMoB nocne Meine | 0,018 | 1,677 Het
LeHTpara ms OKMCNNTENBLHOrO obXxura AaHHbIX
MeLHO- Jrtan 2 OcaxgeHwue cepebpa 13
HUKENEBbIX LWNa- CEPHOKUCILIX PacTBOPOB.
MOB Mony4YeHHbIN KOHUEHTpAaT
HanpaenseTca Ha adpdun-
HaK
Jtan 3 OTaeneHne HepacTBopK-

MOro octaTka puneTpa-
LMen nynbmbl, €ro Npo-

MbIBKa U CyLLKa

) B aHkeTe npegnpusATUe ykasano AaHHble No BbIGpocam no Npou3BOACTBY B LIENOM U3-3a HEBO3MOXHOCTM PasAenuTb UX Ha OTAerNbHble 3Tanbl

UMK NO NPOAYKLMA.
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Tabnuya 3.4 — NpUMeEHsIEMbIE TEXHONOMMU U YPOBHU 3MUCCUIA Ha adhdprHaykHoM npeanpusitum Ne 3

/9

HavmeHoBaHue
NCTOYHMKA BbIOpoca
HavnmeHoBaHue aTana Tex-
Cnocob MpymeHaemas Kep, Kuaie, (o6bem oTxoasaLmx ra-
HororMyeckoro npowyecca 3B r,T
NnpPou3BOACTBa TeXHONorns mr/m3 mr/m3 30B) U UCNOSMBb3YEMOro
(NpoaykT/Nonynpoaykr)
NblNe-ra3oouMnCcTHOro
obopyaoBaHus
1. 3onoto — 1. NMpuemHas nnaeka nun- | 1. NnaeneHne Cbipbs HeT aaHHbIx HeT aaHHbIX
L@PCKOBOAOUHBIN |raTypHOro 3onota (CnmnTkm
adobnHax WUnn rpaHynbl)
2. NnaBeka 3onotocogep- |2. NnaBneHue Chipbs Bagew. | 0,047 | 19,730 | 25,860 |HaykumoHHaa neyb —
Xawmx matepmanos Ha B-Ba dunetp PBI-T, LUBA
rpaHynbl (rpaHynbl)
3. PactBopeHue rpaHyn | 3. PacTBopeHue Chipbs B HeT paHHbIX HeT paHHbIX
30M0TbIX B «LLAapCKOM BOA- | «LIAPCKOM BOAKE» C MO-
Ke» (3onoTocogepxawimn | cnegyrowen omnetpaum-
pacTeop) e NONy4YeHHOW Nynbnbl
4. PaspylleHune a3oTHoM |4. YnapuBaHue 3010TO-
KMCNOTbI kapbamnaom cojepxallero pacrsopa
(3onoTocoaepxaLimin [0 NOfHOro yganeHuns
pacTeop) a30THOM KUCIOTb!
5. Ocaxagenwue 3onoTta 5. BoccraHoBneHmne 30- NO2 3,004 | 743,7 1225 bakoBas annapary-
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HavmeHoBaHue
NCTOYHMKA BbIOpoca
Cnocob Haymenosarive atana Tex MpymeHaemas Kep, Kuaie, (o6bem oTxoasaLmx ra-
HONOrMYEeCKOro npouecca 3B r,T
NnpPou3BOACTBa (MpoyKT/mOnypoaYKT) TeXHONorns mr/m3 mr/m3 30B) U UCNOSMBb3YEMOro
nblNe-ra3ooyncTHOro
obopyaoBaHus
adpPUHMPOBAHHOIO M- | NIOTa M3 NOMNYYEeHHOro 30- HCI 0,109 | 9,265 | 12,500 pa — PUnbTpbLI
pPOCynbOUTOM HaTPUA noTocogepxaLlero pac- ®AB-2000,9BI-T-0,37
(athprHMpoBaHHOE 3050- | TBOPA
TO)
6. OcaxxgeHue 3onoTta 6. BoccTraHoBneHue 30- HeT paHHbIX HeT aaHHbIX
0BOpPOTHOrO NMPOCYb- noTa 13 Nosy4eHHoro 30-
dbuTom HaTpusa (0B6OpoT- | NnoTocoaepPKaLLEero pac-
HOe 30J10T0) TBOpa
7. UemeHTauma gparme- |7. LlemeHTaumnsa sonota HeT paHHbIX HeT paHHbIX
TanmnoB N3 30f10TOCOAEP- | METaNSIMYECKAM LINHKOM
Xallmx pacTBOpOB Xene-
30M (B BUAE NNAcTUH,
TpyboK) (uemeHTar)
8. Nnaska 3onoTa B cnuT- | 8. Nnaenexne 3onoTta. NO2 0,003 0,450 0,779 |UHAYKUMOHHaA neyb —
KW (30510TO B CNUTKax) Mony4eHwne cnMTKOB NO 510 | 0,075 | 0,130 duneTp BI-T-0,37
Bagew. | 0,018 | 6,793 | 12,987
B-Ba
SO2 8-10° | 0,0085 | 0,013
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HavmeHoBaHue
NCTOYHMKA BbIOpoca
HavnmeHoBaHue aTana Tex-
Cnocob MpymeHaemas Kep, Kuaie, (o6bem oTxoasaLmx ra-
HONOrMYEeCKOro npouecca 3B r,T
NnpPou3BOACTBa TeXHONorns mr/m3 mr/m3 30B) U UCNOSMBb3YEMOro
(NpoaykT/Nonynpoaykr)
nblNe-ra3ooyncTHOro
obopyaoBaHus
CO 0,348 |168,338 324,675
2. Cepebpo — 1. PactBopeHune cepeb- |1. PacTBOpeHne Cbipbs B NO:2 2,974 |458,237|789,474 | PeakTop pacTBopeHus
TEXHONorma ¢ PAHO-3010TOro crnnaea a30THOW KUCIoTe cepebpsHO-3010TOro
3NEKTPOIKCTPaK- |(30NOTUCTBIN LUMaM, pac- cnnaea — abcopbeps,
LUMen Lenesoro | Teop) LIBA
KOMMOHEHTa 2. CopbuymnoHHas ounctka |2. CopBbumoHHas ouncTka NHs 0,034 | 4,9/0 | 8,333 |BaHHa anekTponusa
pacTBOPOB a30THOKMCIO- | NONYyYEHHOro pacTeopa MeTannos
ro cepebpa oT MeTannoB |HuUTparta cepebpa ot (0,001 mnH m3) —
NnaTMHOBOW rpymnmbl nannagusa v nnaTuHbl duneTp $BI-T-0,37
(pacTtBoOp) (BbIBPOCHI COBMECTHO
OT aTanoB 2 n 3)
3. 'maponutnyeckas 3. 'maponutnyeckas HeT aaHHbIx HeT aaHHbIX

O4MCTKa PacTBOPOB a30T-
HoKUcroro cepebpa (pac-

TBOP)

OuYMCTKa pacTBopa HUTpa-
Ta cepebpa oT Nnpumecen
Mean, Tennypa m npoumx
HebnaropoaHbIX Npume-

ceun
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HanmveHoBaHue sTana Tex-

HanmeHnoBaHue

NCTOYHMKA BbIOpoca

Cnocob HOMOTUMECKOT® MPOLECCa MpymeHaemas 1B . Kep, Kuaie, (o6bem oTxoasaLmx ra-
NnpPou3BOACTBa (MpoyKT/mOnypoaYKT) TeXHONorns mr/m3 mr/m3 30B) U UCNOSMBb3YEMOro
nblNe-ra3ooyncTHOro
obopyaoBaHus
4. DneKkTposKCTpakuma 4. DneKkTposKCTpakuma
cepebpa n3 anektponuta |cepebpa 13 OUMLLEHHOrO
nponsBoacTeBa cepebpa | pacTBopa HUTpaTta cepe-
(KpucTannuyeckoe ce- Epa
pebpo)
5. NnaBeka kpuctannuye- |5. MNnaenexne katogHoro | Basew. | 0,019 18 33,300 |UHaykumMoHHasa nevb
ckoro cepebpa B cnutkn | cepebpa. MNMonyyeHne B-Ba (0,0026 MrH M3) —
(cepebpo B cnuTkax) CNNTKOB CO 0,297 | 31,800 | 46,600 |PuneTp BI-T-0,37
3. Cepebpo — 1. Cynbhatunampyrowaa | 1. lNepeBog copepxa- H2S04 | 0,093 | 12,503 | 18,750 |PeakTop obeamexmBa-
[MpounssoacTeo pasBapka Heobe3MexeH- |LMXCs B HEODE3MEXEH- SO2 7,776 919,750 1562,50 | Hus (0,0035 mnH m3)
cepebpsHo- HOro LnaMa B CEpPHOM HOM LUfamMe HepacTBOpU- 0
30M0TOro cnnaea |Kucnorte MbIX COEANHEHNA Mean B
BOAHOPaCTBOPUMbIE CO-
eAnHeHna (Nynb-
na,pacTteop)
2. BbiwenaunsaHue 2. MNepeBog Bogopacteo- | H2SO4 | 0,093 | 12,503 | 18,750 |BbeiwenaynBatens
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L.

HavmeHoBaHue
NCTOYHMKA BbIOpoca
Cnocob Haymenosarive atana Tex MpymeHaemas Kep, Kuaie, (o6bem oTxoasaLmx ra-
HONOrMYEeCKOro npouecca 3B r,T
NnpPou3BOACTBa (MpoyKT/mOnypoaYKT) TeXHONorns mr/m3 mr/m3 30B) U UCNOSMBb3YEMOro
nblNe-ra3ooyncTHOro
obopyaoBaHus
cynbdaTnanpoBaHHOro pUMbIX coeanHeHu megn | SO2 7,776 919,750 |1562,50 |(0,0035 mnH M3) (coB-
Heobe3mexeHHOoro wna- |B pac- 0 MECTHO ¢ 1 aTanom)
Ma TBOP(MNynbna,pacTeop)
3. duneTpauma pacteopa |3. lNonyveHne oTdpunb- HeT paHHbIX HeT paHHbIX
YyCTaHOBKW BblLLenaymBa- |TPOBaHHOrO o6e3amexeH-
HUA Horo wnama (o6eame-
YKEHHbIN LWnam)
4. Cywka o6e3amexeHHoro | 4. CHKeHMe BNaXKHOCTM
wnama obe3amexeHHOoro wnama
(06eamexeHHbIN Wwnam)
5. Nnaeka obe3mexeHHo- | 5. MNnaeka chipbs (Cepeb-
ro wnama PSAHO-3010TOW cnnas)
6. MNbineynaenueaHme n  |6. [JocTmkeHMe HOPM NO2 4.491 7,955 | 13,544 |[1naBunbHble Neun,
rasooumncTka MAB (oTxoasawme rasbl) NO 0,7285 | 1,375 | 2,201 |wekoBas gpoburnka,
Ni 0,047 0,045 0,085 |waposBaa MenbHULA,
As 0,315 0,500 0,903 |aneKkTpu4yeckas neyb,
Meinb | 14,311 | 25,378 | 30,756 |BO3roHOYHbIA annapar,
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HanmveHoBaHue sTana Tex-

HanmeHnoBaHue

NCTOYHMKA BbIOpoca

Cnocob MpymeHaemas Kep, Kuaie, (o6bem oTxoasaLmx ra-
HONOrMYEeCKOro npouecca 3B r,T
NnpPou3BOACTBa TeXHONorns mr/m3 mr/m3 30B) U UCNOSMBb3YEMOro
(NpoaykT/Nonynpoaykr)
MblNe-rasoouNCTHOrO
obopyaoBaHus
Pb 0,505 0,881 1,693 |anekTponuaHasa BaHHa,
H2SO04 | 6,307 | 7,434 | 11,287 |BakyyMm-cyLuurka, Lump-
SO2 28,067 | 169,202 | 282,167 | KynsaumoHHbIM Bak
TeO2 0,205 0,323 0,564 |(0,06 mnH M3) — anek-
CO 15,516 | 34,399 | 56,433 | TPODUILTPLI — 2 LT,
ckpy6bep BeHTypn —
3 wT., ckpybbep opo-
LWeHns — 2 Wr.
Tabnuya 3.5 — MNpuUMeHsieMble TEXHONMOMMU U YPOBHU 3MUCCUIA Ha adhdprHaykHOM npeanpusitum Ne 4
HavmeHoBaHue
HavmeHoBaHue 3Tana
Cnoco6 MpumeHaemas Kep, Kuake, NCMonb3yemMoro
TEXHOIOTMYECKOro npouec- 3B rT
npousBoacTBa TEXHOMNorus mr/m? mr/m? MblNe-rasoouNCTHOrO
ca (NpoAyKT/nonynpoaykKr)
obopyaoBaHus
1. 3onoto — | 1. lNnaeka (rpanynbl) 1. MNnaeka rpanyn NO:2 0,054 | 8,011 | 16,022 |MoaynbHbIM OUNBLTP C
LlapckoBogo4HbIN NO 0,009 | 1,950 | 3,899 |aBTOMAaTU4ECKOW
adhpuHax Cd 410 | 5104 | 0,001 |ouncTkown KacceT
Ni 1,2:1077| 3-10® | 310
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HanmeHnoBaHue sTana

HanmeHnoBaHue

Cnocob TEXHONOTHECKOT MPOLIEC- MpymeHaemas 3B M Kep, Kuare, NCnonb3yemMoro
nNpou3BOACTBA ca (MpoAYKT/NONyNPOayKT) TEXHONOrUS mr/m3 mr/m3 MbINe-rasoo4ynUCTHOrO
obopyaoBaHus
Meb [1,2:10™4| 0,026 | 0,053
CO 0,087 | 19,369 | 38,526
2. AdbdunHax (rybka) 2. MNMony4eHne 3onoTta NO:2 0,002 | 0,064 | 0,128 |UeHTpobexHo-
NO [2,810™| 0,01 0,021 |GapGoTakHbIA anna-
CO 0,019 | 0,800 | 1,600 |[paT — 2 cCTyneHu
Clz 0,003 | 0,121 | 0,242
HCI 0,002 | 0,273 | 0,447
3. NnaBeka (CrnmToK) 3. MNnaBka 3onoToun rybkm Cd 10™ 0,014 | 0,028 |CraumoHapHbIN Mexa-
Ni 106 | 510 | 0,001 |HM4eckn puUnbTp
Mbine | 4-107% | 0,314 | 0,628 |MF-3000
[Mpon3BoACTBO B LLEeNom NO2 0,056 8,075 | 16,150
NO 0,009 | 1,960 | 3,920
Cd |1,4107°|0,0145 | 0,029
Ni 1,1-107%| 0,0005 | 0,001
Mbinb | 5,2:10™| 0,340 | 0,681
CO 0,106 | 20,169 | 40,126
Clz 0,003 | 0,121 | 0,242
HCI 0,002 | 0,273 | 0,447
2. Cepebpo — 1. AbduHaxk — pactBo- | 1. dnekTponua cepebpa NO2 0,537 | 0,064 | 0,128 [0,004 mnH m>
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HavmeHoBaHue
Cnocob Hanmeriosanie sTana MpymeHaemas Kep, Kuare, NCnonb3yemMoro
TEXHOIOrMYEecKoro npowec- 3B r,T
NnpPou3BOACTBa ca (npoayKT/nonynpoayKT) TeXHONorns mr/m3 mr/m3 Nblre-rasoo4yMCTHOroO
obopyaoBaHus
AnekTponus peHne cepebpa Ha anek- NO |2,810“| 0,010 | 0,021 |UeHTpobexHo-
TPONUT, ANEKTPONnN3 ce- CO 0,019 | 0,800 | 1,600 |BapboTaxHbI annapar
pebpa, NpoMbIBKa KaToA- Clz 0,003 | 0,121 0,242
HbIX OCafiKOB, CyLUKa (ka- HCI 0,002 | 0,200 | 0,500
TOAHbIN 0CanoK)
2. lNnaBka — nnaeka ce- |2. [Nnaeka cepebpa NO2 0,054 | 23,865 12 0,006 mnH M3
pebpa (CnnTok) NO 0,009 | 3,878 1,500 |MoaynbHbI DUNLTP C
Cd 5106 | 10 0,004 |aBTOMaTU4ECKOW
Ni 1076 104 0,001 |o4mCcTKOM KacceT
Moinb | 6:107° | 0,005 | 0,053
CO 0,043 | 19,300 | 38,317
[Mpon3BoACTBO B LienomM NO2 0,591 | 12,064 | 23,993
NO 0,001 1,500 | 3,900
Cd 5107 1074 0,004
Ni 1078 1074 0,001
Moinb | 6:107° | 0,005 | 0,053
CO 0,062 | 39,917 | 27,300
Clz 0,0033 | 0,242 | 0,121
HCI 0,002 | 0,500 | 0,200
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HanmeHnoBaHue sTana

HanmeHnoBaHue

Cnocob TEXHONOTHECKOT MPOLIEC- MpymeHaemas 3B M Kep, Kuare, NCnonb3yemMoro
nNpou3BOACTBA ca (MpoAYKT/NONyNPOayKT) TEXHONOrUS mr/m3 mr/m3 MbINe-rasoo4ynUCTHOrO
obopyaoBaHus
3. Nannagmm — |1. AdbduHax (rybka nan- |1. ApdunHax nannagms NO2 0,001 0,100 | 0,200 [|UeHTpobexHo-
OcagutensHas |nagus) NO 1074 0,015 | 0,030 |BapboTaxHbin annapat
TEeXHONorma CO 0,001 0,120 0,250
HCI 0,003 | 0,400 | 0,790
2. NnaBeka (cnnTok) 2. Nnaeka nannagus NO:2 0,050 | 0,460 | 0,925 |MoaynbHbIM PUNBLTP C
NO 0,005 0,750 1,500 |aBTOMAaTUYECKON
CO 0,050 | 4,850 | 10,500 |ouncTkow kacceT
Cd 4-107% | 0,001 | 0,002
Meinb 1074 0,010 | 0,020
[Mpon3BoACTBO B LienomM NO2 0,051 0,560 1,125
NO 0,005 | 0,765 | 1,530
CO 0,051 | 4,970 | 10,750
Cd 1076 0,001 | 0,002
Meinb 1074 0,010 | 0,020
HCI 0,003 | 0,400 | 0,790
4. MnatnHa — 1. Apdunax (rybka nan- |1. AdbdpmHax nnatmHbl NO:2 0,001 0,100 | 0,200 [|UeHTpobexHo-
OcagutensHas  |nagus) NO 1074 0,015 | 0,030 |BapboTaxHbi annapat
TEXHONOrma CO 0,001 0,120 0,250
HCI 0,003 | 0,400 | 0,790
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HavmeHoBaHue
HavmeHoBaHue 3Tana
Cnocob MpumeHaemas Kep, Kuake, NCnonb3yemMoro
TEXHOIOrMYEecKoro npowec- 3B r,T
npousBoacTBa TEXHOMNorus mr/m? mr/m? MblNe-rasoouNCTHOrO
ca (NpoAyKT/nonynpoaykr)
obopyaoBaHus
2. MNnaBka (cnnTok) 2. MNnaBka rpanHyn NO2 0,050 | 0,460 | 0,925 |MoaynbHbIM PUNBLTP C
NO 0,005 0,750 1,500 |aBTOMAaTUYECKON
CO 0,050 | 4,850 | 10,500 |oumcTKOM KacceT
Cd 4-107% | 0,001 0,002
Meinb 1074 0,010 0,020
[Mpon3BoaCTBO B LenIomM NO2 0,051 0,560 1,125
NO 0,005 0,765 1,530
CO 0,051 4970 | 10,750
Cd 4-107 | 0,001 0,002
Meinb 1074 0,010 0,020
HCI 0,003 0,400 0,790
Tabnuya 3.6 — MNpUMeHsiEMbIE TEXHONMOMMU U YPOBHU 3MUCCUIA Ha adbdprHaykHoM npeanpusitum Ne 5
HavmeHoBaHue
HaunmeHoBaHue atana NCMNONb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOIOTMYECKOro npouec- 3B rT MbINe-rasoo4ynUCTHOrO
Npon3BoACTBA TexHonorus mr/m3 mr/m3
ca (NpoAyKT/nonynpoaykKT) obopyaoBaHus (06vem
OTXOASALUNX rasos)
1. 3onoTto — 1. NpuemHoe onpobosa- |1.1. [Nnaeka cbipbs C NO:2 0,001 0,387 | 0,550 [[lMbineBown
XIIopMpoBaHmne HWe 3onoTocoaepxawero | dnocamm (coga, bypa, NO 2:10™ | 0,063 | 0,090 |2-cTyneHyaTbI Mano-
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HanmeHnoBaHue

Crocob HanmeHoBaHue stana |_|p|/||v|eH;|e|v|a;| ch’ KMaKc, ncnonb3yemoro
TEXHOIIOrM4YeCcKoro npowec- 3B rT MNbINe-rasooyncTHOro
NPOU3BOACTBA ¢a (MpoRYKT/NORYIPOAYIT) TexHonorus mr/m3 mr/m3 oBopyaoBanns (06bem
OTXOASALLMNX rasos)
pacnnaea 30f10- |Cblpbs (MpUemMHas nnae- |cenuTpa, yrone 1 ap.) Bagew. | 0,521 3,570 | 6,690 |rabapuTHbIn PUNLTP
TocoaepXallero |Ka, npuemHoe pacteope- |1.2. KNCnoTHoe Bbiwena- | B-Ba BOM-II-6, abcopbep
Cbipbs + onek- HWe) (CNUTKK, rpaHynbl, YnBaHWe 30noTocoaep- Hg 0,001 | 0,0179 | 0,0318 |PAB-2000, ckpybbep
TPOXMMUYECKOE | pacTBOp, HEPAaCTBOPUMbIE | KaLLero Cblpba Pb 0,002 | 0,037 0,070 |(155,83 mnH m3)
padomHMpoBaHWe |OoCTaTKu) 1.3. dunbTpaymns pacTeo- CcO 0,328 | 6,970 10
3onoTa poB
1.4. Cywwka HepacTBOpu-
MOro ocrarka
2. XnopHoe padumHmpo- |2.1. Nogaya razoobpas- NO:2 0,023 | 1,469 | 2,330 ((120,51 mnH m3) py-
BaHWe pacnnasa (npo- HOro xrfopa B pacnnas NO 0,004 | 0,230 | 0,370 |KkaBHbIK PUNLTP
uecc Munnepa) (aHoabl  |3onoTa ¢ npuMecamm Bagew. | 0,164 | 4,800 | 9,400 |K®E-144A, pykasHbii
ANS anekTponuaa, nep- 2.2. YpaneHue u3 pac- B-Ba duneTp KOE-486
BMYHbIE XNTOPUAHbIE WNa- |Nnaea (Crnve) NpUMECeEn B Pb 0,001 0,034 0,064
Kn) BMAE NEPBUYHBIX XJ10- CO 0,893 | 7,459 10
PUAHBIX WNaKkoB Clz 0,004 | 0,373 | 0,690
2.3. OTnvBka aHoaoB ANA [ HC| 0,002 | 0,495 | 0,840
anekTponusa n3 papuHu-
pOBaHHOro 30510Ta
3. MpurotoBneHune anek- |3.1. lNpurotoBneHue NO2 1,012 | 19,585 | 39,060 |98,07 mnH m3 - BOMOK-
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HavmeHoBaHue
HanmeHoBaHue aTtana NCMNONb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
TponuTa (SNeKTponuT) anekTponuta pacteope- | Baew. | 0,035 | 0,690 1,180 |HUCTBIN DUNBTP,
HWEeM rpaHyn 305n0Ta B B-Ba HacagouHbIN CKPYD-

pacTBOpE «LapCKou BOA-
Kny» (CMECb a30THOWN W
CONSAHOW KNCOT)

3.2. dunbTpauma snek-
TponuTa ¢ NOCNeayLLEN
KOPPETUPOBKOW coaep-

XaHm4a 3o0noT1a 1 KUCnoT

Bep, NneHouYHble ab-

copbepsl

910C - ¥l 01N



6.

Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch,

3B rT
Mr/m®

KMaKC,

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

4. [NepepaboTka oTpabo-
TaHHOro anekTponuTa
(BOCCTaHOBMEHHbIN OCa-
JOK 30M0Ta, MaTOYHbIN
pacTBop, CoaepXKaLlnn

MIII, aHoAkl, rpaHynbl)

4.1. PasnoxeHue ocTa-
TOYHOW a30THOW KUCMOTbI
kapbamngom

4.2. CenekTnBHoe oca-
XOeHue 30mnoTa 13 pac-
TBOpAa BOCCTAHOBUTENS-
MW, Nepegada MaTto4vHoro
pactBopa Ans nocneay-
FOLLIErO U3BIEYEHNS Me-
Tannoe NIaTtMHOBOW
rpynnbl

4.3. dunbTpauns, cyLuka
ocajka BOCCTaHOBMNEHHO-
ro 3onota

4.4, [1naBka BOCCTaHOB-
NEHHOro 3050Ta B aHOAb!
AN 3NeKTponmsa unu B
rpaHynbl Ans NPUroToB-

NEeHnda anekrTponnTa

Bbibpockl o1 o6opynoBaHna No gaH-
HOMy 3Tany B CBSI3W C HEBO3MOXHO-
CTbto Oonee getanbHOrO MX pasge-
NEHVA MO 3Tanam y4TeHbl B COCTaBe

BbibpocoB oOT obBopynoBaHua yka-

3aHHbIX B TPETbLEM JTarne

910C - vl O1N
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch,

3B rT
Mr/m®

KMaKC,

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

5. OnekTpoxummnyeckoe
padomHMpoBaHne 3onoTa
(«1uapckoBOAOYHLINY
3NeKTponus) (kaTogHoe

3010T0)

5.1. QnekTponus ¢ pac-
TBOPUMbIMW aHOA4aMn B
«Lj@pCKOBOAOYHOM»
3NEKTPOnuTE C Nony4e-
HMEM KaTo4HOro 3onota
Tpebyemon gnsa rotoeomn
NPOAYKLNN YNCTOTbI

5.2. lNMpombiBKa, cyLuka
KaTto4HOro 3onota

5.3. dnekTpoxmmunyeckoe
padmHMpoBaHne 3onoTa
(«1apckoBOAOYHLINY
3NEKTPOnm3)

5.4. dunbTpauma, npo-
MbIBKa, CyLLKa KaTOAHOro

30n0Ta

Bbibpockl o1 o6opynoBaHna No gaH-
HOMy 3Tany B CBSI3W C HEBO3MOXHO-
CTbto Oonee getanbHOrO MX pasge-
NEHVA MO 3Tanam y4YTeHbl B COCTaBe

BbIbpocoB OT 0BopynoBaHWUA, yKa-

3aHHbIX B TPETbLEM JTarne

910C - ¥l 01N
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch, Kmakc,

3B rT
Mr/m®

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

6. N3rotoBneHme rotosomn
NPOAYKUMN N3 KaTOLHOro
(atppurHMpoBaHHOrO) 30-
noTa roToBon NPoayKUnn

(CnnTKN, rpaHynbl)

6.1. MNnaBka kaTogHOro
30n0Ta C Nony4YeHnem
CNNTKOB, rpaHyn

6.2. OnpoboBaHue rpa-

Hyn

Bbibpockl o1 o6opynoBaHna No gaH-
HOMy 3Tany B CBSI3W C HEBO3MOXHO-
CTbto Oonee petanbHOrO MX pasge-
NEHVA MO 3Tanam y4TeHbl B COCTaBe
BbIbpocoB OT 0BopynoBaHWUA, yKa-

3aHHbIX BO BTOPOM 3JT1ane

7. NepepaboTka nepsmu-
HbIX XNIOPUAHbBIX LUMaKoB
(CNNTKN, BTOPUYHBIE XI0-

PULHbIE LLNaKn)

7.1. PaspenuTtensHas
nnaeka LWNakoB C LENbIO
N3BMNEYEHNS OCTaTO4YHOro
KOnM4ecTBa 30510Ta

7.2. YpaneHue ns pac-
nnaea (cnme) cepebpo-
coaepxalimx BTOPUYHbIX
XJITOPUAHBIX LUNAaKoB Ans
nocneayrLLEero n3eneye-

Hna cepebpa

Bbibpockl o1 ob6opynoBaHna No gaH-
HOMy 3Tany B CBS3U C HEBO3MOXHO-
CTbto Oonee getanbHOrO MX pasge-
NEHVA MO 3Tanam y4YTeHbl B COCTaBe
BbIbpocoB OT 0BopynoBaHUA, yKa-

3aHHbIX BO BTOPOM 3Tane

910C - vl O1N
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch,

3B rT
Mr/m®

KMaKC,

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

8. MNepepaboTka wnamos
3NeKTponmsa (KOHUeH-
Tpat MIIN)

8.1. dunbTpauma snek-
TponuTa, NPOMbIBKA,
CyLLKa KOHUeHTpara ana
nocneayoLero naeneye-
Hus MIT

Bbibpockl o1 o6opynoBaHna No gaH-
HOMy 3Tany B CBSI3W C HEBO3MOXHO-
CTbto Oonee petanbHOrO MX pasge-
NEHVA MO 3Tanam y4TeHbl B COCTaBe

BbIbpocoB OT 0BopynoBaHWUA, yKa-

3aHHbIX BO BTOPOM 3JT1ane

910C - ¥l 01N
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HavmeHoBaHue
Crocob HanmeHoBaHue stana |_|p|/||v|eH;|e|v|a;| ch’ KMaKc, ncnonb3yemoro
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA ¢a (MpoRYKT/NORYIPOAYIT) TexHonorus mr/m3 mr/m3 oBopyaoBanns (06bem
OTXOASALLMNX rasos)
9. NepepaboTtka HM3ko- | 9.1. MNnaeka HNM3KONPOO- HeT paHHbIX
NpOoBHOro 30M10TOCOAEP- |HOro cnnaea B rpaHyrbl
Xallero cbipbs (rpaHynbl, | METOLOM AUCneprmpoBa-
CIUTKM) HWS pacnnaea
9.2. A30THOKMCIOE Bbl-
LWenaynBanue, punbTtpa-
LMsi HEpPacTBOPUMOTO
ocTaTka, CyLuKa
9.3. lNnaBka 3010TOCO-
AepxaLlero HepacTeBopu-
MOrO ocTarka B CIUTKN
9.4. XnopHoe papuHmnpo-
BaHWe pacnnasa (npo-
uecc Munnepa)
2. Cepebpo — 1. MNpremHoe onpobosa- |1.1. MNnaska cbipbs C NO2 [1,2-10%| 0,011 | 0,087 |214,086 mMnH M3
nepepaboTka ce- |HMe cepebpocogepxalle- | pnocamn (coga, bypa, NO |1,910™%| 0,078 | 0,013 |PykaBHbIn DUNLTP
pebpocogepxa- |ro coipbsa (MpMemHas cenuTpa, yrones 1 ap.) BaseLw. K®PE-48-b,umknoH-
LLIEro CbIpbs nnaeka, npuemHoe pac- |2.1. KucnotHoe Bbilena- | s-sa 0435 | 2,450 1 4,700 ocaguTenb

910C - vl O1N
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HavmeHoBaHue
HanmeHoBaHue stana ncnonb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
TBOpPEHME) (CNUTKN, rpa- |4mBaHue cepebpocogep- Pb 0,002 | 0,005 | 0,010
HyIbl, PaCTBOp, HEpac-  |Xawero Cbipba CO
TBOPUMbIE OCTaTKW) 2.3. dunbTpaumnsa pacTeo-
poB 0,244 | 5,070 10
2.4. Cywka HepacTBopu-
MOro ocTaTka
2. Nnaeka cnutkoB (aHo- |2.1. [NnaBka BbICOKO- NO2 0,004 0,311 0,550 |108,841 mnH m3
abl) nNpoBHOro Cblpbs U CANT- NO |6,3-10™“| 0,051 0,090 |PykaBHbI UNLTP
KOB, NOfy4eHHbIX No 1-My | BageLw. K®PE-48b
0,272 | 3,300 | 6,400
n 8-My aTanam ¢ oTnmBe- B-Ba
KOW aHoA0B Pb 0,002 | 0,020 | 0,040
3. MNMpurotoBneHne anek- |3.1. PacTBopeHne BbICO- NO2 0,008 | 14,850 | 29,590 |150,389 mnH M3

910C - ¥l 01N
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HanmeHnoBaHue

Crocob HanmeHoBaHue stana |_|p|/||v|eH;|e|v|a;| ch’ KMaKc, ncnonb3yemoro
TEXHOIIOrM4YeCcKoro npowec- 3B rT MNbINe-rasooyncTHOro
NPOU3BOACTBA ¢a (MpoRYKT/NORYIPOAYIT) TexHonorus mr/m3 mr/m3 oBopyaoBanns (06bem
OTXOASALLMNX rasos)
TponuTa (3NeKTponuT) konpoBHoro cepebpa B BaBeLw. Opowaemsbin ckpyb-
a30THOM KMUCIOoTe B-Ba Bep, pamHbie PUNbLTPLI
3.2. dunbTpauma snek- [-28
TponuTta ¢ nocneayoLemn 0,015 | 0,320 | 0,440
KOPPETUPOBKOW coaep-
XaHus cepebpa n kucno-
Thl
4. DNeKTPOXUMNYECKOE 4.1. JnekTponua ¢ pac- NO2 1,280 | 22,990 | 42,900 |116,464 mnH m3
padomHMpoBaHue (katog- |TBOPUMbLIMW aHOZ4aMu C BageLw. BonokHucTbIN unbTp
Hoe cepebpo B KpucTan- |NonyyYeHnem KaTtogHoro B-Ba
nax) cepebpa 0,012 | 0,200 | 0,200

4.2. lNpombiBKa, cyLuka

KaTogHoro cepebpa

910C - vl O1N
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch, Kmakc,

3B rT
Mr/m®

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

5. NarotoBneHne rotosom
NPOAYKUMN N3 KaTOLHOro
(atppurHMpoBaHHOroO) ce-
pebpa (CnuTkn, rpaHynsil,

Kpuctann, nnacTuHbl)

5.1. MNnaBka kaTogHOro
cepebpa ¢ nonyyeHnem
CNUTKOB, rpaHyr, NnactmH
adoPUHNPOBAHHOTO Ce-
pebpa

5.2. Cywia, pacces u
onpoboBaHMe KatoaHOoro
cepebpa ¢ uenbko nony-
YeHNs roTOBOW NpoayK-
UMM adpPUHMpPOBaAHHOIO
cepebpa B kpuctannax
5.3. MNMpokaT nnactmH n3
adoPMHNPOBAHHOTO Ce-
pebpa B pasmep ¢ Lenbo
Nnony4eHnst roTOBOM Npo-
AyKUMn 13 appuHmnpo-
BaHHOro cepebpa B Bnge

aHof0B

Beibpockl oT 06opynoBaHnsa no gaH-
HOMYy 3Tany B CBA3WN C HEBO3MOXHO-
CTbto Bonee geTansHOro nx pasge-
NEHVA NO 3Tanam yyTeHbl B COCTaBe
BbIBpocoB OT 06opyaoBaHNS, yKa-

3aHHbIX B MepBOM 3Tarne

910C - ¥l 01N
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch,

3B rT
Mr/m®

KMaKC,

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

6. NMepepaboTka Wnamos
aneKkTponusa (3050ToCo-
AepxaLlmn KOHUEeHTpaT

(cnuTKn))

6.1. A30THOKWKCIOE Bbl-
LWenaynBanue, punbTtpa-
LA HepacTBOPMMOro
ocTarka, cyLuka

6.2. NnaBka HepacTBO-
PUMOro ocTaTtka B CIUTKM
ANA nocneayoLwero ns-
BrneYeHns 3onora

6.3. OcaxpeHne xnopuga
cepebpa 13 puneTpara,
duneTpaymsa, NpoMbIBKa,
CyLLKa.

6.4. BocctaHoBuTeNbHaAs
nnaeka xnopuaa cepebpa
B CIUTKM ANS Nocneayo-
LLlero nepennasa B aHOAbI
ANA SNEeKTPOXMMNYECKOro

padomHMpoBaHNA

Beibpockl oT 06opynoBaHnsa no gaH-

HOMY 3Tany B CBA3N C HEBO3MOXHO-

CTbto Gonee AeTansHOro nx pasae-

NeHnd No aTanam yyYTeHbl B COCTaBe

BbIBpocoB OT 06opyaoBaHNS, yKa-

3aHHbIX B YETBEPTOM 3Tane

910C - vl O1N
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch, Kmakc,

3B rT
Mr/m®

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

7. NepepaboTka BTOPUY-
HbIX XNTOPUAHBIX LLaKoB
(CNUTKW, TPETUYHBIE XIO-
PUAHbIE LWNaKkn) — Tpe-
TUYHbIE XNOPUAHbIE Wna-
KM OTrpyXaroTca Ha nepe-
pabatbiBarome npea-
NPUATUS C LieNbHo U3Bne-

yenna M

7.1. BocctaHoBuTensHas
nnaeka cepebpa B CrUTKM
ANA nocrneayrowero ne-
pennasa B aHoAbl ANS
3NEKTPOXNUMNYECKOrO
padomHMpoBaHNA

7.2. Namenb4yeHue n
onpoboBaHMe TPETUYHBIX

XNOPUAHbLIX LLUNaKoB

Beibpockl oT 06opynoBaHnsa no gaH-
HOMYy 3Tany B CBA3WN C HEBO3MOXHO-
CTbto Bonee geTansHOro nx pasge-
NEHVA NO 3Tanam yyTeHbl B COCTaBe
BbIBpocoB OT 06opyaoBaHNS, yKa-

3aHHbIX B MeEpBOM 3Tare.
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch, Kmakc,

3B rT
Mr/m®

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

8. MNepepaboTka HM3KO-
npobHoro cepebpoco-
aepxatlero colpbs (Ipa-
HYnbl, CAUTKW, LWWNakn) —
LUMNaKK OTrpy>KarTCca Ha
nepepabarbiBaroime
NpeanpuaTms ¢ Lenbto

n3eneverHnsa M

8.1. Nnaeka HM3konpob-
HOro cnnasa B rpaHyrbl
METOAOM Ancneprnposa-
HWMa pacnnaea

8.2. A30THOKMCIOE Bbl-
LWenaynBanue, punbTtpa-
LA HepacTBOPMMOro
ocTarka, cyLuka

8.3. lNnaBka HepacTBO-
PUMOro ocTaTka B CIUTKM
ANA nocneayoLwero ns-
BrneYeHns 3onoTa

8.4. OcaxpgeHne xnopuaa
cepebpa, puneTpayms,
NPOMBbIBKa, CyLLKa, BOC-
CTaHoBUTENbHAas nnaeka

B CITUTKA

Beibpockl oT 06opynoBaHnsa no gaH-
HOMYy 3Tany B CBA3WN C HEBO3MOXHO-
CTbto Bonee geTansHOro nx pasge-
NEHVA NO 3Tanam yyTeHbl B COCTaBe
BbIBpocoB OT 06opyaoBaHNS, yKa-

3aHHbIX B MeEpBOM 3Tare.
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HavmeHoBaHue
HanmeHoBaHue stana ncnonb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
9. CopbumoHHas ounctka |9.1. CopbumoHHas ouncT- HeT gaHHbIX
OoTpaboTaHHOro 3NeKTPo- |Ka oTpaboTaHHOro arek-
nuTa (pacTtBop, coaep- TponuTa MOHOOBMEHHOM
xawmn MIMI, ounweHHsIn | cmonon
3NEKTPONNT) 9.2. lecopbuuns (pereHe-
paumsa) CMonbl C Lenbio
NoNyyYeHns nNnaTtmuHo-,
nannagnncogepailero
pacTeopa
9.3. lNepepaboTka pac-
TBOpa, CoaepxKaliero
MIIT, no gencreyroLLEN
TEXHONOMMMN OCaXAEeHUA
conen MK
3. MnatnHa — 1. BekpbiThe nnatuHoco- | 1.1. [ngpoxnopupoBanHue Cl2 0,075 | 2,045 | 4,035 ((148,14 mnH M3) nne-
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HanmeHnoBaHue

HanmeHoBaHue stana ncnonb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
OKCTpaKUMOHHAsA |AepKallero Cbipba u CbIpbs U MPOMMPOAYKTOB HCI 0,210 | 2,965 | 5,530 |Ho4HbIV agcopbep,
TexHonorms 0BOpPOTHBIX NPOMMPOAYK- |B pacTBOPE CONMSHOW KNC- HacagouHbIN CKPYD-
TOB C COAep)XaHWeM nna- |noTbl No4 AeNCTBUEM 6ep, BONOKHUCTLIN
TWHbI (PacTBOp NnaTuUHO- | Xxnopa duneTp
cogepxawmmn, Hepacteo- |1.2. dunbTpayns, CyLka,
PUMBIA OCTaTOK) npokanMeaHue Hepac-
TBOPWUMOro ocTarka
1.3. BoccTaHosneHue 30-
noTta 13 NnaTtnHoCcoAep-
Xallero pacrteopa Cyrnb-
dhuTOoM HaTpus
1.4. BoccTaHoBneHue
npnansa n3 nnaTMHOCo-
Aepallero pacrteopa ca-
Xapom
2. JKCTpakumoHHas 2.1. OKCTpakumoHHas NHs 0,007 | 0,110 | 0,120 (101,18 mMnH m3
OYMCTKa NNartMHOCOAep- | OYnCTKa NnaTtuHbl OT BaseLw.
. 0,025 | 0,290 | 0,380
Xallero pacTteo- BYJibrapHbIX NpUMecen u B-Ba
pa(peakcTpakt nnatuHbl, |MIMI npyu nomowwm aKkc- Clz 0,004 | 0,061 0,062
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HavmeHoBaHue
HanmeHoBaHue aTtana NCMNONb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOAALLNX ra3oB)
padoumHat MIIN) TpareHTa HCI 0,041 0,720 0,840
3. Ocaxgenne xnopnna- |3.1. Ocaxaerne XIMNA NH3 0,003 0,108 0,109 [119,22 mMnH m3
TMHaTa aMMOHMUS (XNOP- | XNOPUCTbIM aMMOHMEM 13 | Bageww. | 7,4-1074 0385 | 0570 HacapouHbin ckpyO-
nnaTtuHaT aMmMOHNS peaKCcTpaKkTa nnaTuHbl B-Ba ’ ’ Bep, BONOKHUCTLIN
(XIA), nnatnHoeas ryd- | 3.2. lNpokanka XI1A ¢ no- Clz 0,001 0,053 | 0,054 |duneTp
Ka) ny4YeHneM NNaTMHOBOW HCI
0,006 0,495 0,840
ryokm

4. [Mony4eHne rotoBou
npoayKuun B BUAE nna-
TWHBbI aPPUHNPOBAHHOW
B nopowke (I'Tl B BUge

NraTUHbI B MOPOLLKE)

4.1. N3amenb4yeHne nna-
TUHOBOW ryBKu

4.2. OnpobosaHue no-
poOLLKa Ha COOTBETCTBME

TpebosaHuam NOCT

Beibpockl oT 06opynoBaHnsa no gaH-
HOMy 3Tany B CBA3W C HEBO3MOXHO-
CTbto Bonee geTansHOro nx pasge-
NEHVA NO 3Tanam yuTeHbl B COCTaBe
BbIBpocoB oT 06opyaoBaHNS, yKa-

3aHHbIX B MEpBOM 3Tare.
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HanmeHnoBaHue

HanmeHoBaHue aTtana NCMNONb3yemoro
Cnocob MpumeHaemas Kep, Kuake,

TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3

ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem

OTXOASALLMNX rasos)
5. Nony4eHne roToBon 5.1. Nnaeka nnatnHoson | Bagew. | 0,001 0,205 | 0,210 |105,26 mnH M3
npoaykuun B Buge nna-  |rybkun B cpege Bakyyma B-Ba

TWHBbI aOPUHNPOBAHHOW
B cnutkax ([Tl B BUae

nnNaTuHbI B CJ'II/ITKaX)

nog 4ENCTBUEM NHEPTHO-
ro rasa (aproH)

5.2. MexaHn4eckas ob-
paboTka cnuTkoB pese-
poBaHMeM

5.3. Onpobosanune cnuT-
KOB Ha COOTBETCTBUE

TpebosaHuam NOCT
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HavmeHoBaHue
HanmeHoBaHue aTtana NCMNONb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
6. OnekTpoxumunydeckaa |6.1. nekTponms oTpabo- HeT paHHbIX

nepepaboTtka oTpaboTan-
HbIX pacTBOpOB (KaToA-
HbIN OCafoK, cogepxa-
wun M, cbpocHon pac-
TBOP 4NS yTunusaymu,

conu ytTunuaaumm)

TaHHbIX PacTBOPOB C MNo-
ny4yeHneM KaToaHOro
ocagka, cogepxatlero
AM

6.2. NpombiBka, Punbs-
Tpaums, cyllka ¢ nocne-
AYHOLLEN Nepenaden Ha
rmapoxXnopupoBaHne Ans
JanbHenLlero nasneye-
Hua M

6.3. YTunusauyma cbpoc-
HbIX pacTBOPOB ynapvea-
HMEM C NOMy4YeHNEM OT-
XO40B NPOM3BOACTBA B

BUAE conen
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HanmeHnoBaHue

Crocob HanmeHoBaHue stana I_Ipl/lmeHﬂemaﬂ ch’ KMaKc, ncnonb3yemoro
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA ¢a (MpoRYKT/NORYIPOAYIT) TexHonorus mr/m3 mr/m3 oBopyaoBanns (06bem
OTXOASALLMNX rasos)
4. Mannagmn — | 1. BekpbiTne nannagun- | 1.1. MmgpoxnopmposaHme Clz 0,037 | 2,045 | 4,035 (148,14 MmnH M3
OcagutenbHas |coaepallero Cbipbsa n CbIpbs U MPOMMPOAYKTOB MneHo4HbIN apgcopbep,
TexHonorms 0BOpPOTHBIX NPOMMPOAYK- |B pacTBOPE CONMSHOW KNC- HacagouHbIN CKPYD-
TOB, cogepxalumx nan- noTbl NoA, AEeNCTBUEM Bep, BONOKHUCTLIN
nagum xropa duneTp
1.2. dunbTpaums, cyLuka, HCI 0,052 | 2,965 | 5530
npokanMeaHue Hepac-
TBOPWUMOro ocTarka
1.3. BoccTaHoBneHue 30-
noTta 13 NnaTtnHoCcoAep-
Xallero pacrteopa Cyrnb-
dhuTOoM HaTpus
1.4. BoccTaHoBMNeHWe
npnansa n3 nnaTMHOCo-
Aepallero pacrteopa ca-
Xapom
2. OcaxpgeHuve xnopnna- |2.1. Ocaxaenne XIMA NH3 0,001 0,108 0,109 (119,22 mrH m3
TMHaTa aMMOHUS XNOPUCTbIM aMMOHMEM 13 | Bageww. |3,7-10%| 0,385 | 0,570 |HacapouHbi ckpy6-
pacTBopa rmapoxnopupo- | B-Ba ©ep, BONOKHUCTbIN
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HavmeHoBaHue
HaumeHoBaHue aTana NCNonNb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
BaHUS Clz 7-10% | 0,053 | 0,054 |unbTp
2.2. Npokanka XI1A ¢ no- HCI 0,003 0,495 0,840

ny4YeHNeM YEPHOBOM Nna-
TUHOBOW rybku 4ns no-
crneayroLlero n3snevyeHns

NNaTuHbI

3. OcaxaeHne xnopnarn-

nagara aMMOHMA

3.1. Ocaxpgenvne XMNOA
XNOPUCTBIM a@MMOHNEM
3.2. dunbTpauma pacTeo-

pa OT HEPaCTBOPUMOro
octatka XIMNOA

Beibpockl oT 06opynoBaHnsa no gaH-

HOMY 3Tarny B CBA3N C HEBO3MOXHO-

CTbto Gonee aeTansHOro nx pasae-

NeHnd No aTanam yyYTeHbl B COCTaBe

BbIBpocoB OT 06opyaoBaHNS, yKa-

3aHHbIX BO BTOPOM 3Tane.

4. AMMMa4dHoe BbllLena-
ymsaHune XIMNAJA

4.1. PactBopenne XIOA
B aMMMa4YHOM pacTBope

4.2. dunbTpaums, cyllka,
npokannueaHue Hepac-

TBOPUMOIo octartka

NHs3 0,003 0,110 0,120
B3aeelLw.
0,013 0,290 0,380
B-Ba
Clz 0,002 0,061 0,062
HCI 0,021 0,720 0,840

101,18 mnH m3
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

3B

ch,

Mr/m®

KMaKC,

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

5. OuncTka oT npumecen
nannagnncogepailero

pacTeopa

5.1. BoccraHoBneHve 30-
noTa pacTBOpoOM cynbda-
Taxenesa

5.2. dunbTpaums, cyLuka
HepacTBOPMMOro ocTaTtka
5.3. Okncnexne nnaTtuHbl
pacTBOPOM nepcynbdaTa
aMMOHNSA

5.4. dunbTpaums, cyLlka

HepacTBOPUMOrO OCTaTka

Beibpockl oT 06opynoBaHnsa no gaH-

HOMY 3Tany B CBA3N C HEBO3MOXHO-

CTbto Gonee aeTansHOro nx pasae-

NeHnd No aTanam yyYTeHbl B COCTaBe

BbIBpocoB OT 06opyaoBaHNS, yKa-

3aHHbIX B YETBEPTOM 3Tane

6. OcaxaeHwe xnopnarn-

nagasamuna (XI3)

6.1. Ocaxaenne X3 co-
NSAHON KNCNOTON N3 pac-

TBOpa Nocne OKNCNeHUs

nnaTuHbl

6.2. PunbTpauns, cyLuka
X3

NH3 0,001 0,108 0,109
Bsgew. |3,7-10™
0,385 0,570
B-Ba
Clz 6,3:10™4| 0,053 0,054
HCI
0,003 0,495 0,840

119,22 MnH m3
HacapouHbiv ckpy0-

©ep, BONOKHUCTLIN

duneTp
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Cnocob

Npou3BoACTBa

HanmeHnoBaHue sTana
TEXHOIOTMYECKOro npouec-

ca (NpoAyKT/nonynpoaykr)

MpumeHaemas

TeXHONorna

ch,

3B rT
Mr/m®

KMaKC,

Mr/m®

HanmeHoBaHune
NCNonNb3yemoro
MNblne-rasoo0unUCTHOro
obopyaoBaHus (06bem

OTXOASALLMNX rasos)

7. Nony4eHne roToBon
npoayKuun B BUAE nan-
nagma adpPUHMpoBaHHO-

ro B MOPOLLKe

7.1. BoccTtaHoBneHmne
XMN3 mypaBbUHOM KMUCNO-
TOWN N TMaPOKCUAOM
HaTpus

7.2. dunbTpauma, npo-
MbIBKa NOPOLLKa BOLOW W
a30THOW KNCIOTOW

7.3. Cyluka BOCCTaHOB-
NIEHHOro NopoLLKa nan-
nagms

7.4. NpokannBaHue, BOC-
CTaHOBIEHNE B TOKE
a30THO-aMMUa4yHON CMe-
CW, N3MENBbYEHNE 1 ONpPO-

boaHue

Beibpockl oT 06opynoBaHnsa no gaH-

HOMY 3Tany B CBA3N C HEBO3MOXHO-

CTbto Gonee AeTansHOro nx pasae-

NeHnd No aTanam yyYTeHbl B COCTaBe

BbIBpocoB OT 06opyaoBaHNS, yKa-

3aHHbIX B MeEpBOM 3Tare.
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HanmeHoBaHune
HaumeHoBaHue aTana NCNonNb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
8. Nony4eHne roToBon 8.1. lNnaBka B cpene Ba- HeT aaHHbIx 105,26 MnH m3

npoayKuun B BUAE nan-
nagma adpPUHMpoBaHHO-

ro B CrnnTKkax

Kyyma nog 4eNCTBUEM
WHEPTHOro rasa (aproH)
8.2. MexaHn4eckas ob-
paboTka cnuTkoB pese-
poBaHMeM

8.3. Onpobosanue cnuT-
KOB Ha COOTBETCTBUE

TpebosaHuam NOCT
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HavmeHoBaHue
HanmeHoBaHue aTtana NCMNONb3yemoro
Cnocob MpumeHaemas Kep, Kuake,
TEXHOMOMMYECKOro npouec- 3B r,T NbIr1e-ra3oo4ynCcTHOro
NPOU3BOACTBA TexHonorus mr/m3 mr/m3
ca (NpoayKT/nonynpoayKT) obopyaoBaHus (06bem
OTXOASALLMNX rasos)
9. OnekTpoxumudeckas | 9.1. SnekTponuna otpabo- HeT gaHHbIX HeT paHHbIX

nepepaboTtka oTpaboTan-

HbIX PaCTBOPOB

TaHHbIX PacTBOPOB C MNo-
ny4yeHneM KaToaHOro
ocagka, cogepxatlero
AM

9.2. lNpombiBKa, Punb-
Tpaums, cyllka ¢ nocne-
AYHOLLEN Nepenaden Ha
rmapoxXnopupoBaHne Ans
JanbHenLlero nasneye-
Hua M

9.3. YTunusauyma cbpoc-
HbIX pacTBOPOB ynapvea-
HMEM C NOMNy4YeHUEM CO-

neu
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Tabnuya 3.7 — NpUMeHsiEMbIE TEXHONOMMU U YPOBHU 3MUCCUIA Ha adhdprHaykHOM npeanpusitum Ne 6

HanmeHoBaHue sTana

HanmeHnoBaHue

NCTOYHMKA BbIOpoca

Cnocob TEXHOTIOMNECKOTO MPOLEC- MpymeHaemas 1B . Kep, Kuare, (06bem oTxoaALMX
NnpPou3BOACTBa ca (MpoayKT/MONyPOAYKT) TeXHONorns mr/m3 mr/m® | rasoB) 1 MCNOMb3yeMoro
NblNe-ra3oouMnCcTHOro
obopyaoBaHus
1. 3onoTto — 1. PactBopeHue 3onota |1. Ok3oTepmmdeckoe pac- | HCI 0,014 3 3 4,65912 MnH M3
rMMapoxnopupo- | (pactBop) — pacTBope- |TBOPEeHue 3050Ta [MpombiBHasA BalHA
BaHue HWe B CONAHOM KUCNOTE
2. OcaxpeHue 3onoTa 2. BoccraHoButensHoe Meinb 0,223 | 82,200 | 82,200 |0,465 912 mnH m3
(30N0TON NECOK) — OCa- | OCaxaeHne PykaBHbIN PUnbTp
XOeHne NMpocynbOUTOM
HaTpus
2. Cepebpo — 1. PactBopeHue megn n | 1. ABTOKNaBHoe BblLLe- SO2 0,129 6 6 21,5975 mnH m3
MepepaboTka HUKens (0beaMexeHHbIN | nadnBaHmne KUT-500
wnama, obpasy- |wnam)
roLerocs npm 2. OBxur wnama (orapok) | 2. Tepmmyeckas obpa- Meine | 3,727 114 114  [116,30544 mMnH m3
padHMpOBaHUM BoTka wnama SO2 0,058 3 3 KL T-400
yepHoBOW mean | 3. MonyyeHue cnnasa 3. MNMupomeTtannypru- NO2 1,616 6,670 6,670 |259,0128 MnH m3
cepebpsaHO-30n10TOro (ce- |4eckasn nnaeka NO 5,706 | 23,550 | 23,550 |®PWN-500-1
pebpsHO-30110TON Cnnae) Meinb | 12,449 70 70
Pb 0,275 3 3
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HavmeHoBaHue
NCTOYHMKA BbIOpoca
HavmeHoBaHue 3Tana
Cnocob MpymeHaemas Kep, Kuare, (06bem oTxoaALMX
TEXHOIOTMYECKOro npouec- 3B r,T
NnpPou3BOACTBa TeXHONorns mr/m3 mr/m® | rasoB) 1 MCNOMb3yeMoro
ca (NpoAyKT/nonynpoaykr)
MblNe-rasoouNCTHOrO
obopyaoBaHus
SO2 20,111 83 83
CO 35,981 148 148
4. dnexkTponua cepebpa |4. NeKTponUTUYECcKoe NO:2 0,784 | 77,930 | 77,930 |45,58428 mnH m3
(KpucTannuyeckoe ce- padrHMpoBaHme NO 0,894 | 80,990 | 80,990 |[lMpombiBHas BaLlHs,
pebpo) SO2 | 0,006 | 0,500 | 0,500 |kanneynosuTens
KL T-400
S 5. MnaBnenve (cnutkn n | 5. MNnaeka B anekTponeun | [binb 2,011 | 82,200 | 82,200 |4,193 208 mnH m3
rpaHynbl) PykaBHbIN PUnbTp
Tabnuya 3.8 — MNpumeHsiemble TEXHONOrMK Ha achhuHaskHOM npeanpusitim Ne 7
Cnocob HaumeHoBaHWe aTana TEXHONOIMYECKOro npolecca MNpumeHsemas
NpPoOu3BOACTBa (NpoayKT/NonNynpoayKT) TEXHONOrns
1. 3onoTto — 1. lNprem NockINOK C CbipbeM coAepXKaLlmm gparo-
«LjapCKOBOAOMY-  |LeHHble MeTanmbl U Bblgadva Cbipbs Ha MPUEMHYIO

HbINYy adpPuHax

nraeky Unn ronoBHoe onpoboBaHe CyXMM METOAO0M

2. MpoBegeHne NPUEMHON NNaBskn W/unm rofoBHOroO

onpoGoBaHus («Cyxoro» MaTtepuana) Cblpbs, coaep-

Xallero gparoLeHHble MeTansbl, B NPOM3BOACTBO
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Cnocob HaumeHoBaHWe aTana TEXHONOrMYeckoro npowecca MpumeHsiemas

npou3BoACTBa (NpoayKT/NoNynpoAYKT) TEXHOMorus
3. JluratypHas nnaska MMHeparnbHOro U BTOPUYHOro | PacnnaeneHne npuHATOro Ha adpduHax 30noTocogepatle-
30M10TOCOAEpPXKALLEroO Chipba ro cblpbs ¢ 6oratbiMm 0BOPOTHBIMU NONYNPOAYKTaMN N MEA-

HbIM JTOMOM UK nopoLukom. OTnmMBka MeTanna B rpaHynbl
WU aHoAbI.
4. QneKkTponuna ¢ pacTBOPUMbLIM aHOAOM B pacTBopax | ANeKTponma ¢ pacTBOPMMbIM aHOLOM B pacTBopax XropoBo-
XITOPOBOAOPOAHON KACTOTbI AOPOAHOWN KNCNOTbI
5. PacTBopeHME Cbipbs B «LI@PCKON BOAKE» C Nocne- |PacTBopeHnE Cbipbs B «LU@PCKOW BOAKE» C MOCNEAYIOLLEN
AyoLwen punsTpaumen Nony4eHHoOW nynbnbl dbunbTpaumen Nony4YeHHOM Nynbnbl
6. BoccTraHoBneHne 30n0Ta 13 NoNy4YeHHOro 3050To- | BocctaHoBneHWe 30n0Ta U3 Nony4eHHOro 30510TocoaepKa-
coAepallero pacrteopa cynbdUTOM HaTpus LLlero pacrteopa CynbduTom HaTpms
7. JoocaxaeHne 3onota n3 obegHeHHbIX MaTouHbIX | [loocaxaeHme 3onoTa u3 o6egHEHHbIX MaTO4YHbIX PacTBOPOB
pacTBopoB
8. NnaBka adhdnHMPOBaHHOrO KatogHoro 3onota u | MNnaeka adPUHNPOBAHHOIO KAaTOAHOro 30510Ta N 30510TOr0
30/M0TOro NopoLUKa NopoLLKa, B CTaHAAPTHbIE CAINUTKA U rpaHy bl
9. BoccraHoBneHme xnopucrtoro cepebpa c nocne-  |BocctaHoBneHne xnopuctoro cepebpa
Ayowen dpunstpaumen nynbbl
10. OumncTtka oTpaboTaHHbIX TEXHONOMMYECKMX pac-
TBOpPOB adpunHaka 3onoTa
2. Cepebpo — [Mprem NocbINOK C ChipbeM cofepKallmm gparoLeH-

SNEKTPOIInN3 ce-

pebpa

Hble MeTanmnbl N Bbla4va Cbipba Ha NMPUEMHYHO MIaBKy

1 ronosHoe OI'IpO6OBaHI/Ie CyXm MeToaom
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Cnocob

Npou3BoACTBa

HanmeHoBaHMe aTana TeXHOMOrnM4eCcKkoro npouecca

(NpoayKT/NonynpoaykT)

MpumeHaemas

TeXHONnorna

[MpoBeneHne NPMEMHON NNaBkn W/nnm rofoBHOrO
onpoboBaHna («Cyxoro» maTtepmana) Cbipbs, COaep-
Xallero gparoueHHble MeTansbl 1 Bblgaya Cblpbs
coAepaLllero gparoueHHble MeTansbl B NPON3BOA-

CTBO

NuratypHas nnaeka cepebpocoaepkallero cbipbs, 1

060POTHBIX NOMYNPOLYKTOB

JNluratypHas nnaeka cepebpocogepallero cbipbs, 1 060-

POTHbIX NMONYMNPOAYKTOB

MpUroToBNEHHWE 3NEKTPONUTa AN NPOBeLEHNS

anekTponmsa cepebpa

MpuUroToBNEHNE 3MEKTPONUTa ANS NPOBEAEHMS SNeKTponmaa

cepebpa

AnekTponus cepebpa

AnekTponus cepebpa

HopaboTka pacTBopoB anekTponuaa cepebpa

OcaxpaeHnve xnopuga cepebpa na otpaboTaHHbIX 3NEKTPONN-

TOB

BoccraHoBneHme xnopuctoro cepebpa ¢ nocneayto-

wen duneTpaunen nynbnboi

BoccraHoBneHne xnopuctoro cepebpa

OuncTka oTpaboTaHHbIX TEXHONOrMYECKNX pacTBo-

poB adhdpurHarka cepebpa

HewnTpanunsaumsa oTpaboTaHHbIX TEXHONOMMYECKNX PacTBOPOB

Mnaeka 0TX040B NPON3BOACTBA Ha KOHAMLIMOHHbIN

Lnak

OkncnnTeneHO-BOCCTAaHOBUTENBHASA NNaeka

[pobneHre 1 namenbyeHe oTXo40B NPON3BOACTBA

[pobneHre n namenbyeHe oTXo40B NPON3BOACTBA

lMnaeka apPprHNMpOBaHHOrO KpucTanna cepebpa

Mnaeka apprHMpoBaHHOro Kpuctanna cepebpa B ctaHgapT-

Hbl€ CITUTKN U TpaHyIbl
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Tabnuya 3.9 — NCTOYHMKN 1 YPOBHU 3MUCCUIA Ha adhpuHakHOoM npeanpustun Ne 7

HavmeHoBaHue aTa- Cpeanss HavmeHoBaHue
na TexHonorn4ecko- HanmeHoBaHne NcTouHuKa Bb|6poca Fop,osaﬂ ncnonb3yemoro
ro npouyecca (npo- (06BbeEM OTXOAALLUX ra3oB) Belbpoct macca, T KoRerTRa- MNbINe-ra3soouynUcTHOro
OYKT/NOnNynpoayKT) s, M obopyaoBaHus
Mpomssoacteo B | 1. MNeys JC-05 (BopToBom 0TCOC) NO2 3,410 0,16 OPUIM-144 pykaeHbin
Lieniom (0,00000211 MnH M3) Cd 2,910 0,009 bunbTp
Pb 1,3-10™ 0,044
Mbinb 0,019 6,950
SO2 0,009 2,670
TeO2 2,2:107° 2,2107°
CO 0,039 16,9
2. O6weobMeHHada BEHTUNALMA OT Neyn Mbine 0,007 0,7 PPUIM-288 pykaBHbIN
[C-05, oTcoc OT M3NOXHULBI-BaHHbI K Ne4n Pb dunbTp
AC-05 7-10°6 7-1074
(0,00000704 mrH M3)
3. Apobunka, BuBpOCUTO,MECTO NEPECHIMNKM C Mbinb 0,007 1,780 PPUIM-144 pykaeHbin
TpaHcnopTepa, CTON pasaenkm Pb 6,5-107° 0,014 dunbTp
npo6,MenbHMLa CTyrnka, CUTO, MeNbHULAa, Me-
warnka
(0,00000335 mrH M3)
4. dnekTponusa 3onoTta Clz 0,003 0,160 BaTtHbIn unbTp no pe-
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HanmeHoBaHue ata- HanmeHoBaHune
CpegHas

na TEXHOMOorn4ecko- HanmeHoBaHme ncTouHnka Boibpoca FopoBas NCNonNb3yemoro

Bbi6pochi KOHLEeHTpa-

ro npouecca (npo- (o6bem oTxoaaLmx rasos) macca, T e MbINe-ra3so04ynUCTHOrO
uma, mr/m

AYKT/NonynpoaykT) obopyaoBaHus

0,0000018 mnH m3 HCI 0,002 1,080 XUMHbIM TpeboBaHMAM,

LleHTpobexHbin 6apba-

TaXHbIX annapar
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3.5 JKONMOrMYeCKMn KOHTPOISb TEKYLMUX IMUCCUN

Onsa obecneyeHns akonorndeckon ©Ge30MacHOCTM M 3alinTbl OKPYXatoWeEn cpepbl
OCYLLECTBNSAETCS:

- BXOAHOM KOHTPOJIb NOoCTynarwLwiero Cbipba Ha Hanmnydme BpPeAHbIX U TOKCUYHbIX BE-

LLECTB;

- KOHTPOJb PaboThl CUCTEM MblNE-ra3oynaBnMBaHNS N OYNCTKN OTXOASLLNX ra3oB;

- KOHTPOJSb OYNCTKM OTPabOTaHHbIX TEXHOMNOMMYECKMX PacTBOPOB;

- KOHTPOIb pagMaymoHHon 6e30nacHOCTM NOCTyNarLWero n nepepadarbiBaeMoro Cbi-
pbs,

- CaHUTaPHO-3KONOrMYECKMIA KOHTPOMb CTOMHOW BOAbI, BO3ayxa paboden 30Hbl U OTXO-

OALLNX ra30B.

3.5.1 CocTtosiHue npobnembl ra3oBbIX BbIOPOCOB Ha npeanpuaTuax Poccumnckom

denepauum

CornacHo npefcraBneHHoM Ha pucyHke 3.1 obLien cxeme Npom3BOACTBa AparoueH-
HbIX METasnsioB Ha KaXkAoW CTaaumn npoLecca NpOVCXOANUT BbIAENEHNE rasoB W Mbifv, KOTO-
pbl€ AOMKHbI yNaBNMBaTLCA N OYMLLATLCS.

Cuncrema rasoounCTKM HepaspbiBHO CBA3aHa C PU3NKO-XMMUYECKMMN OCHOBaMU Npo-
TeKaroLWMX Ha KaKA0W CTaaum nNpoLECCOoB, T. €. 3aBUCUT OT COcTaBa Mbinerasoon dasbl. Mo-
3TOMY CUCTEMBI Fa3004NCTKN U MPUMEHsIeMoe 0BopyaOBaHNE Ha KaXKA0W CTagum pasHble.

[Ans OYNCTKM TEXHONMOTMYECKNX ra3oB adpPMHaKHOrO NPON3BOACTBA Ha MPeanpUsTAN
Ne 1, HanpuMep, NPUMEHSIETCA ABYXCTYNEHYaTas nblne-razoounctka. lepeas CTyneHb BKIO-
YaeT WeCTb 3NeKTPOUNLTPOB, YCTaHOBMEHHbIX napannensHo. [locne nepBon rasbl
HanpaeBnsATCS BO BTOPYHO CTYMEHb OYUCTKM, COCTOSILLYH U3 AECATU MEHHbIX annapaTos,
pacnonoXeHHbIX Takke napannensHo. OunileHHble rasbl BolibpackiBaroTca B aTMocdepy ve-

pe3 BEHTUNSALNOHHYHO TPyDOy BbicoTon 120 M, AMaMeTPOM yCTbs 4 M.
3.5.1.1 Ounctka oTxogAwWMX rasoB npouecca NnpoBeacHUs NPUEMHON NIaBKM.

MbinerasoBas asa, obpasyrollascs B NpoLecce NPOBELEHNS NMPUEMHON MNaBKN Ha
NHAYKUMOHHBIX MeYax, yaanseTcs Yepes CUCTEMY BbITSKHbIX ra3oxo40B Ha npenBapuUTeSb-
HYH OYMCTKY B BNTOK CTEKITOBONOKOHHbBIX BaTHbIX (OUMbTPOB BbITSXKHBIX BEHTUNALMOHHbIX Ka-
Mep MNaBunbHbIX NoMeLweHn. Mpu yxyaweHnn 3phEKTUBHOCTA OYUCTKA CTEKMOBOIIOKOH-

Hble PUnbTPbI 3ameHaT. OTpaboTaHHble PUNbLTPLI HAaNPaBNAT Ha NepepaboTKy (nnasky).
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Mbinerasoeasi gasa, Npolueillas npeaBapuTenbHYyH OYMCTKY MO CUCTEME ra3oxoaoB, Mo-
CTynaeT Ha aneKkTpounbTpP, FAe NOMHOCTLI AoounwaeTcs. Hakonmeliasica nbinb uneTpa
LOMONHUTENBHO CMbIBAETCA CO CTEHOK TPYD KOPOHUPYIOLMX 3NEKTPOLOB OPOLLAOLLMM LLie-
NOYHBIM PacTBOPOM KaycTuyeckon coabl. Ocanok Mbinn B BUAE NynbMbl UNLTPYIOT, CyLlaT U

NPOBOAAT AanbHenwee onpoboBaHWE 1 3aTapmBaHNE B MELLIKW.

3.5.1.2 Ounctka oTXoaAWMX rasoB nNpouecca royfioBHOro «Cyxoro» onpoo6oBaHus

CbIpbs

Ounctka nbineBon asbl B Npouecce NpoBeAeHUs FOfloBHOrO OnpoboBaHUA CbiPbS
NPOU3BOAUTCA Yepe3 CUCTEMY BbITSXKHBIX ra30XxO40B Ha pykaBHble PunbTpbl. OunLEeHHbIe

rasbl BEHTUNATOPOM BblibpackiBaroTCA B atmocdepy.
3.5.1.3 Ouncrtka oTxogAawmx rasoB npouecca acpdpunHaxa sonora

[na o4ncTkm oTXoaaWmMx ra3oB npouecca apunHarka 30n0Ta UCMOoNb3YHTCA:

1) YcTtaHoBka 04MCTKM KUCTbIX ra3oB oTaeneHnsa adpduHaxka sonora.

[Ma3oBasa hasa, obpasyroasaca B npoueccax apduHaka 3050Ta, COCTOUT U3 TOHKO-
ANCNEPCHbIX YacTuy, NETY4YMxX COeaMHEHUN AparoLeHHbIX MeTannoB B CMECU C napamm BO-
Abl, KACNOT u ap. MNpuHUMN AEeNCTBUSA YCTAHOBKWM OCHOBaH Ha HenTpanusauum OTXOAALMX
KMCIbIX ra3oB, OpOLLaeMbIX paCTBOPOM LLENOYM B NEHHbIX Ckpybbepax.

OcHOBHbIe onepaumm O4NCTKN BKIKOYAKOT:

- NPUrOTOBIEHME paCcTBOpa LWENOYM C 3a4aHHON KOHLUEHTpaUnen,

- MOArOTOBKY YCTAHOBKM K MYCKY (NPOBEpPKa HapYyXXHOro0 COCTOSHUA annapartoB OYUCT-
KW, HACOCOB, BEHTUMNATOPOB, ra30X040B, YPOBHS OpOLLatoLLIEro pacTBopa);

- MYCK YCTaHOBKMY;

- KOHTPOIb 3a paboTon YCTaHOBKWN B TeYeHne paboyen CMeHbl (KOHTPONb 3a paboTon
BEHTUNATOPOB, NTEPMETUYHOCTBIO LWINOEPOB 1 razoxonos, paboTon Hacoca OpPOLLEHNS, YPOB-
HeM OpoLUaroLLEero pacteopa B pacxogHoM Bake, KOHLUEeHTpaumMen eakoro Hatpa B pacTBope
nyTeEM eXXeCMEHHOro aHanmnaa otobpaHHon npobbi);

- OCTaHOBKY paboTbl annapara.

Ma3bl 3 oTaeneHnsa apmHaxa 30510Ta NOCTyNaroT B ABa LeHTpobexHbIx BapboTepa.
OpoLwaroLlmin pacTBop NOJAETCA HACOCOM Ha 3aBuXpuUTenb. [a3oKNAKOCTHaAA CMeChb, NMPOXO-
A9 Yepes3 3aBuUXpuUTenb, CO3haeT NMEeHHOE KOmbLOo, B KOTOPOM MPOMCXOAUT OYUCTKa rasos.
3a cyeT LEeHTPOOEXHbIX CUM KMAKOCTb OTOpachiBaeTCs K BHYTPEHHEW CTEHKe annaparta u
cTekaeT B pacxogHbin 6ak. OunLLeHHbIN ra3 Yepes BbIXOAHOW naTtpybok nonagaeT B kanne-

ynosuTenb, rge npomcxoautT OKOHYaTellbHOE ynaBsnmMBaHue KanensHOW Bnarun, KotTopaa cre-
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KaeT B pacxoaHbin Bak. asbl BoibpackiBatoTca B atmocdepy. OTpaboTaHHbIM OpoLLaroLLmiA
pacTBOp HaNpaBnseTCs B OTAENIEHNE OUUCTKUA TEXHOMNOrMYECKNX pacTBOPOB.

Ans koHTponsa 3a paboTon yCTaHOBKM Ha BXOAHOM M BbIXOAHOM rasoxogax obopyno-
BaHbI LUTYLlepamMn ANa 3amMepa aspoanHaAMUKN U COAEPKaHUS yNaBNMBaeMbIX KOMMNOHEHTOB.
KoHTponb 3a cogepxaHmem B OpoLLaroLLMX pacTBoOpax yraBnmBaeMbiX KOMMNOHEHTOB, €4KOro
HaTpa OCyLLEeCTBNAETCH pa3 B CMEHY.

2) OnekTpodunbTp — npegHasHadeH Ans OYUCTKM OT Mblfn ra3oB BOPTOBLIX OTCOCOB
MHAYKLUMOHHBIX NeYer NnaBuibHbIX MOMELLEHNNA U BbITSKHbIX 30HTOB.

[azoBas hasa, obpasyroadaca B NNaBUMbHbIX OTAENEHUSX, COCTOUT U3 NPOAYKTOB
HEeMnoONHOro cropaHns B BUAE TBEPAbIX YacTuL (Caxka), BO3roOHOB B BUAE TyMaHa, napos pas-
NIMYHBIX XUMNYECKNX BELLIECTB, METannoB, COAEPXKALLUMXCA B NPOAYKTaxX MnaBku, B TOM YnCne
AparoueHHbix Metannos. [binerasoBas gasa, npoweglwas npeaBapuTenbHy0 OYUCTKY B
CTEKNOBOJIOKOHHBIX BaTHbIX PunbTpax, Nnoctynaet Ha anektpodpuneTp. MNpu paboTte anek-
TpodunbTpa ras M3 rasoxofoB MOCTYNaeT Ha OYMCTKY B ckpybbep, opowaembin BOAHLIM
pacteBopomMm. N3 ckpybbepa ras noctynaer B rasoxod, CMOHTUPOBaHHLIM Mexay ABYMS Mna-
Tpybkamn asnekTpodumneTpa. YNoBNeHHble YacTuubl CMbIBAOTCA OpPOLLAKWNM LWENOYHbIM
pacTBOPOM KayCTUYECKOW COAbl U YAANATCA U3 3nekTpodunsTpa Yepes natpybok, Haxo-
AALMNCA B HWXKHEN YacTu anekTpodunetpa. OumleHHble rasel BblibpackiBaloTCa B aTMo-
chepy.

Ocapok nbinu B B1Ae Nynbhbl GUABTPYIOT, CyllaT 1 NPOBOAAT nocneayroLlee onpobo-

BaHWe 1 3atapuBaHue.
3.5.1.4 Ounctka oTxogAawmx rasoB npouecca acpcdpuHaxa cepedbpa

CornacHo cxeme addpuHaxa cepebpa, Heobxoanma npexae BCero ycraHoBKa OYnUCT-
KM OT AMoOKCmHaa 1 okcnaa asoTta, CoaepKallmxca B BblaeNnaemblX rasax.

YcTaHoBKka BKHOYaET:

- abcopbep;

- ABa Haka C opoLlarLLmmM pacTBopOM,;

- MeLanky Ans npuroToBneHUs pacTeopa;

- ABa Hacoca OpoLUeHus;

- LUaMOBbIN YNOBUTENMb.

[a3bl OT TexHONorm4yeckoro obopyaoBaHMA, NCNONbL3YEMOro Ha nepeaene addpuHaxa
cepebpa, NpoxoaaT Yepes ABa CTEKMOBONOKOHHbIX BaTHLIX PUNbTPA U OYMLLAKOTCS OT TBEp-

Ablx yactud,. MNMpn yxyaweHnn apdpekTUBHOCTU OUYUCTKU CTEKTOBOSTOKOHHBbIE (DUNLTPLI 3ame-

109



UTC 14 - 2016

HSAOT, a oTpaboTaHHbIE PUNBTPLI HAaNPaBnAT Ha NepepaboTky (NnaBkKy) B NNaBUIbHOE OT-
LeneHve.

Ma3bl cobupatrotca B COOPHBLIM rasoxoq U NocTynarT B HacagoudHbln abcopbep, opo-
LaeMbl pacTBOPOM COAbl, F4e OYMLLAr0TCH OT oKenaos asoTta. OunleHHbIe rasbl BEHTUNS-
TOpom BbIBpackiBaoTcs B atMocdepy. PactBop ¢ kOHycHOM 4dactn abcopbepa cTekaeT B
OOWH 13 pacxogHbix 6akoB. M3 Haka pacTBOp NOCTYNaeT K HACOCY Yepes LUNamMOBYHO NOBYLL-
Ky. OTpaboTaHHbIN pacTBOp W TBEPAbIE OCAAKN MO MEPE HAKOMNMEHNA NepeaaroTcs Ha Aanb-
HEeNLWyto nepepaboTKy B MOMELLEHMNS OUYMUCTKN TEXHOOMMYECKNX PAcTBOPOB M TBEPAbIX OTXO-

JI0B.

3.5.1.5 Ouncrtka oTxoasilMx ra3oB NOMeELEHNA OUYUCTKN TEXHONMOIUMYECKUX

pacTtBopoB

YcTaHoBKa OYMCTKM ra3oB NpefHasHayveHa ans O4MCTKM OT XFOPUCTOro Bogopoaa, OkK-
CMAOB a30Ta, rasoB, NOCTYNarOLWMX OT TEXHONOMMYECKOro 0BopyA0BaHNS NOMELLEHUS OYNCT-
KM TEXHONOMMYECKMX PacTBOPOB.

YcTaHoBKa OYNCTKN COCTOMUT U3:

- CUCTEMbI OTCOCa ra3oB OT TEXHONOrMYeckoro o6opyaoBaHns;

- yeHTpobexHoro bapboTtepa;

- CUCTEMbI OPOLLEHUS,

- BbITSPKHOMO BEHTUMNATOPA W BbIXITONHOW LLAXThbI.

["a3bl OT OTCOCOB TEXHONOIMYECKOro 06opyAOBaHNA NOCTYNaroT B CUCTEMY OPOLLEHUS,
KoTopasa opowaeTtca pacteopoM 1,5 % — 10 %-HbeiM pacTBOpOM Lenoyn. Hacoc opolueHns
obecneunBaet opoweHme annaparta LUBA. BxogHon natpybok rasoB pacnonoXeH B BEPXHEN
YacTn annapara. B BepxHen yactm annapara Takke CMOHTUPOBaH 3aBUXPUTENb, HA KOTOPbIN
nojaeTcsa opoLlaroLLmMA pacTBop Yepe3 POPCYHKY. [a3oknakocTHaa CMeChb, NPOXOAS Yepes
3aBUXpUTENb, CO34aeT NEHHOE KOMbLO, B KOTOPOM MPOUCXOAUT OYUCTKA ra3oB. 3a CYET LeH-
TPOBEXHBIX CUI XKNAKOCTb OTOPACLIBAETCSH K BHYTPEHHEN CTEHKE annapara u CTEKaeT 4epes
natpybok B pacxogHbin Bak. OumLleHHble rasbl BEHTUNATOPOM BbIOpackiBaoTca B aTMocde-
Py.

TexHonornyeckne onepaumm no 06CNY>KMBaHNIO YCTaHOBKWN BKIOYAIOT:

- NOArOTOBKY YCTaHOBKWM K paboTe (MpoBepKa Hapy>KHOro COCTOAHMA annapara O4YncT-
Kn, Hacoca, Baka, rasoxonos);

- NOArOTOBKY OPOLLALLErO pacTeopa B pacxoaHOM Dake C eXXeCMEHHOW NMPOBEPKON

KOHLEHTpaLMM LenoYm meToaomM otbopa npobbl U aHann3oMm;
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- 3anycKk n obCcnyXnBaHue yCcTaHOBKM (OTkauka oTpaboTaHHOro pacTeopa npu Bbicanu-
BaHWK, 3a4NCTKa pacxogHoro Oaka oT LamMoB, NpUroToBrieHNe U 3anmBkKa CBeXXero pacrteo-
pa);

- OCTaHOBKY annapara O4MCTKM (MOCne OKOHYaHUAa TEXHOMOrMYeCcKoro npouecca).

3.5.1.6 Ounctka oTxoafAwWMX ra3oB, o6pasyroWMXcs B npouecce nepepadboTku

TBepAblX OTXO40B NPOoU3BOACTBa

MbineBas asa, obpasyrowaaca B npouecce nepepaboTkm OTXOLOB MPOM3BOACTBA,
yaanaeTca yepes CUCTEMY BbITSKHbIX ra3OxXO4OB Ha pykaBHbIM OUMLTP, rAe MOMHOCTLIO
ounwiaetca. Mpouecc O4YUCTKM 3aknioyaeTCa B CreayroweM: Noh paspsbkeHeM nblieBas
dasza nonagaeT B CEKLUMM PyKaBoOB M3 PUNbTPOBANbHOW TKaHU — MUrNonpobmMBHOMN TEMIIOH,
rae nonHOCTBH ocefaeT Ha Hel. [MbineBble 0Cagkm NO Mepe HaKOMMEHUS MepUOANYECKU
BCTPAXMBAIOT C PYKaBOB B HakonuTenbHbIM OyHkep. 1o mepe HakonneHus ByHKepoB MxX pas-
rpyXaroT, NblNb NOABEPratoT AanbHenwemy onpoboBaHMIoO 1 3aTapuBaHuIo.

PykaBHble punbTpbl NpegHasHavYeHbl N9 OYNCTKN OT MbInu:

- rasoB OOPTOBLIX OTCOCOB AYrOBOW 3NEKTPOMEYN;

- ra30B BEPXHEWN 30HbI, OTCOC OT Pa3NMBOYHON NETKN;

- BO3gyxa ApobunbHbIX KoMMnekcoB copoBoro otaenenna n OTK, pasgenku cbinyymnx
npoo.

Mpun paboTe pykaBHbIX PUNBTPOB 3anbiNeHHbIM ra3 NOCTYNaeT B Kamepy rpsa3HOro rasa
N Ha BHELUHIOK NOBEPXHOCTb TKaHW pykaBoB. @3 NpoxoauT Yyepes TkaHb, a oceBLlas Mbifb
cosgaet punbTpyrowmnin cnon. No mepe HakonneHna Nbinn Ha TkaHW Bo3pacTaeT rmapasnu-
yeckoe conpoTtueneHne dunetpa. lMNpy [OCTWKEHUN TMAPaBNANYECKOro COMNPOTUBMEHUS,
yCTaHoBneHHOro Ha npubopax KUMnA, nponcxogut cpabaTbiBaHNE CUCTEMbI pereHepaumm
TkaHW. lMbinb, NOCNe pereHepaumm pykaBoB, HakannmeaeTca B OyHkepax. [binb pasrpyxaroT
n onpoBytoT kKoHTponepbl OTK, 3aTtapuBatoT B MELLKM U HanpaBnawoT Ha cknag. 3artemM KOH-
AVLUMOHHBIE OTXOAbI HAaNPaBNATCA Ha NPeanpuaTMe, NpoBoasLlee nepepaboTKky OTXOA0B, a
HEeKOHAMLMOHHBIE OTXOA4bl MPOM3BOACTBA — Ha NNaBKy B NeYn unn B nepepaboTky Ha TEXHO-

NOrNYecknX nepegenax.
3.5.2 Copochbl

MpepnpunaTtua, nmerome nNpaBo Ha apPuHaK gparoueHHbIX METannoB, Kak npasuso,
He UMEHT BOAOBLINYCKOB N He COpackIBalOT CTOYHbIE BOAbI B Pa3fvyHble BOAHbIE OObEKTHI,
NnoA3eMHble rOPU30HTbI, NONA PuUNbTPaumm, 3emnegensyeckmne nons OpPOLLEHUS, HakonuTe-

nn. OHKW cOpacbiBatoT CTOYHblE BOAbl B LEHTPANM30BaHHYO CUCTEMY KaHanmsaumn. KoH-
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TPOnb cocTaBa CTOMYHbIX BOA nepes COpOoCOM B LIEeHTPann3oBaHHy CUCTEMY BEAETCH CaHW-
TapHOW aKonormyeckon naboparopuen NpeanpusaTyun, a Takke KOHTPOMMPYHOLWMMKN OpraHn-
3aumamMm, B TOM Yncne mn flopsogokaHanom.

CongaHokucnble pacTBOPbl MOCTYNAKT Ha OYUCTKY C LIENbI U3BMEYEHNA OCTaTOYHOro
KONM4ecTBa AparoleHHbIX METanoB.

TexHONorna O4YUCTKM U YyTUNn3aLmMm pacTBOPOB, NMOCTYNaKLWmMxX N3 otaeneHun adbdun-
Haxka 3onoTa, cepebpa, MM, oTpaboTaHHbIX PacTBOPOB ra3oOuUMCTHBIX CUCTEM BKIHOYaeT
crnegyroune onepauum:

- LleMeHTaumna AparoLeHHbIX MeTannoB U3 CONSHOKUCIbIX pacTBOPOB;

- bunbTpaums, cyllka LEMEHTHbIX 0CafKOB;

- OCaXKAEeHMe LBETHBIX METanmoB W enesa n3 pacteopa nytem HeuTpanuMsaumm Lie-
NOYbBHO;

- bunbTpaums ocagka Ha npecc-bunbTpe, CyLlKka ocajka, 3atapmBaHue;

- CNMB OYMLLEHHBIX PaCTBOPOB B FOPOACKYHO KaHanM3aumio.

B xope npouecca koHTponepbl OTK Beayt otbop npob pacTtBOpOB M3 LIEMEHTATOPOB
ANg aHanusa Ha cogep)kaHue KMcnoTol, 3onota, meau n MMl Ecnu gparoueHHble meTansnbl
OTCYTCTBYIOT, pacTBop (PUNbTPYOT, UnbTpaT HanpaBnAlT Ha HEUTPanM3aumio LLENOYHbIM
pacTBOpoM. LleMeHTHbIN 0cafok cyluaT M HanpaBnsaroT Ha NUraTypHyro nnaeky cepebpoco-
AepXalmx nonynpoayKToB.

B npouecce HenTpanusayum pacTBOPOB LUENMOYBID B HUX MOHWXKAETCH CoaepXaHue
cBOOOAHOW KWUCNOThI, BCNEACTBME yBenMYeHna pH pactBopa NpoucXoauT ocaxaeHue rma-
POKCWAOB LIBETHLIX METAnNMoB u xenesa. [locne oKoHYaHNA ocaxaeHna nynbny oTouUnbeTPO-
BbiBatOT. OTOMNBTPOBaHHLIM OCaAO0K CywlaTt, NoABeprarT WU3MEeNbYeHU0 U onpoboBaHWIo.
MonyyeHHble OCagkn HaNPaBNAT Ha Apyrve NPoduUIbHbIE NPEANPUATUS, NPEenMyLLECTBEH-
HO Ha B NMpOMeTannypruyeckne nepepensl (nnaska).

PacTtBopbl, npowealune ctagun Heutpanmsaumm n ounbTpauumn, cobmnparot B HaKonm-
TENbHYK EMKOCTb AN CrvBa B KaHannaaumo. M3 atom eMkocTn otbmparoTt npoby, B KOTOPON
onpeaensroT CoaepkaHne aparoueHHbIX MeTannoB, Mean n umHka. Ecnn aparouyeHHblie me-
Tannbl OTCYTCTBYIOT, @ cogepxaHne mMeam n umHka He npesbiwaeT MNMAOK, pactBopb! cnnsaroT.
Ecnm B pacTtBope NpuCyTCTBYIOT AparOLeHHbIE MeTansbl, pacTBOpP HanpaBnatoT Ha NOBTOP-
HYIO LeMeHTauuo, ecnn cogepxaHune megm mnm umHka npesbiwaet MNAK (megyn — 1 mr/n,
LUMHKa — 5 Mr/n COOTBETCTBEHHO), PaCTBOP HaNpaBnAT Ha TEXHUYECKME HYXAbl y4acTKa.

CnepyeT oTMETUTb, YTO Ha STOM Nepenene Takke obpasyoTca rasoBble amuccun. [a-
3oBas pasa, obpasyrowanca B npouecce 06paboTkm oTpabdoTaHHbIX PacTBOPOB, NPEACTaB-

nsaet cobon napbl CONSHOM N a30THOM KUCNOT, Xnopa, Anokcuaa cepbl U Apyrix rasos, obpa-
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3yrowmxca npu paboTte TexHonornyeckoro obopyaoBaHNA NOMELLEHUS OYNCTKN TEXHONOMN-
YeCKMX pacTBOPOB.

["a3bl OT OTCOCOB TEXHOMOrMYECKOro obopyfoBaHMS NOCTYNatOT Ha OYUCTKY B LIEHTPO-
BexHbin HapboTep.

Cnepyet 0bpaTtnTb BHUMaHWE, 4TO MHGOPMaums no cbpocam B NPON3BOACTBE Aparo-
LeHHbIX MeTanmnoB KpavHe orpaHndeHa. Tak, W3BECTHO, YTO Ha OTAENbHbIX NPEeAnPUATUAX
(Hanpumep, npeanpuatme Ne 5) TexHonornyeckme NpoLecchl MMERT 3aMKHYTbIW LMK 1 pac-
TBOPbI, 0Opa3oBaHHbIE B NPOLIECCe UX NPOBEAEHNS, B CUCTEMY KaHanmsaummn He nocTynaroT.
Ha npeanpuatun Ne 4 cOpoc CTOUHbIX BOA HE nMpeanonaraeTcs, CTOKM BbINapuBaroTca [0
BNaXHbIX CONEN.

UpesBblManHO MHTEpecHas MHGopMauma npyesegeHa B O4HOM 13 aHKET MO NPOon3BOA-
ctey Ml nmeroTcs gaHHbIE NO COCTaBy PacTBOPOB, KOHLUEHTpaUMM 1 rogoBOM Macce 3a-
rpasHaowmx Bewects. OHM ceBegeHbl B Tabnvuyy 3.10. imeHHO pacTBopbl NogobHoro cocra-
Ba MOCTYNaKT Ha OYUCTKY C LENbH0 CHWKEHUS KOHLEHTpauMM 3arpAasHSAoLWLMX BELWEeCTB A0
3Havenus MNOK. besycnoBHO, HanMUoO cBs3aHHas Co cneyndunkon TexHonorum adpduHaxa
MMl 3aBbiWeHHan KOHUEHTpaUnsa B OTpaboTaHHbIX pacTBopax Xnopua-uoHOB, MOHA aMMO-

HUS, HATPAT- U HUTPUT-NOHOB, CyIbdaT-MOHOB.

Tabnuuya 3.10 — CeeaeHus o cocTase U konmyecTse (No OTAEMbHbIM KOMNOHEHTam) cOpocoB

Hanmerosariie lopoBas CpeaHsis MakcmumanbHas
SarprsHAoLero macca cbpoca, T KOHLUEHTpauums, Mmr/n KOHUEHTpaums, Mmr/n
BeLlecTsBa

MoH ammonusa 3,89 15,533 26,9
Keneso 0,0225 0,085 0,188
Kagmun 0,0021 0,009 0,0137
Meab 0,0129 0,09 0,051
Mbiwbak 0,0015 0,006 0,0077
Huvkenb 0,005 0,002 0,0039
HedTenpoaykTbl 0,0264 0,104 0,31
Hutpat-noH 1,005 3,839 5,35
HuTpuT-MoH 0,4667 1,91 4.46
CsuHeL 0,0061 0,026 0,084
Cynbdar-noH 8,005 32,425 73,6
Xnopua-moH 36,027 149,958 341
Xpowm (111) 0,0014 0,006 0,044
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HanmeHoBaHue
lopoBas CpeaHsis MakcumanbHas
3arpasHsaoLero
macca cbpoca, T KOHLUEHTpauus, Mmr/n KOHUEHTpaums, Mr/n
BeLjecTsa
Xpom (VI) 0,0003 0,002 0,018
UnnHk 0,0073 0,028 0,076
BaBelweHHble Belye-
4,374 17,667 50,8
cTBa

UTo kacaeTcsi NpUCYTCTBUS MPOYMX 3arpsi3HSHOLLMX BELLECTB, TO UX HanM4ne, Heco-

MHEHHO, 0ByCroBnEHO COCTaBOM nepepadaTbiBaEMOro Cbipbs.

3.5.3 OTxoapbl

OTxog4bl nponsBoacTBa 0ObLIMHO NPeACTaBnatoT cOOoM:

- lnakuy nocne niaBkuv NpuemMHOro metanna, O60pOTHbIe LnakKy, 305ibl MyCopoCxKunra-

TENbHOW NeYn OT CKUraHNS cropaembIixX marepumanon, CTEKNOBATA,

- 0CaaKu HenTpanmaaumMm pacTBOPOB;

- CTpOUTENbHbIE COPa;

- 6on TUrnen, 3a4YnLLEHHBIN OT LWAKoB BUANMOro MeTanna;

- OTXOAbl aHanuTudeckon nabopatopun: 6oOW TUrNEN, XMMMUYECKOW MOCyAbl, OCTaTKW

Kanenem, NofyYeHHbIX B NpoLecce NpoBeAeHNst aHann3oB;

- BbIJIOMKW MEYHbIX arperaTtoB — oCTaTkn yTEPOBKM NeYeln;

- Mblb LMKIOHOB, ra30X040B, PYKaBHbIX U 3MEKTPOPUIILTPOB,

- bon kepammyeckoro n apdoposoro 06opyLoBaHNA, NIAUTKA Nona, QyTepPOBKN EM-

KOCTEW.

OcHoBHble onepauymm nepepaboTkn 0TXOA40B NPON3BOACTBA:

- NNaBkKa;

- p,po6neH|/|e "N naMernb4yeHume,

- NpOCEMBaHVE;
- 0T60p nNpobbi;
- 3aTapuBaHue;

- 3aBelimBaHme.

Mocrne npoBeaeHUs onepauuii nNnaeku, 4podrneHnsi, N3MernbYeHns, NpocenBaHns, 3a-

rpyskmn oTxonoB, oTbopa Npobbl, NpoBEAEHNS NOLIOTOBKM NPOoO NapTUM OTXOLOB NMPOM3BOA-

cTBa NMBO HanpaenAT Ha NpeanpuaTue, npoeoaswee nepepaboTky 0TXon0B, NMOO HEKOH-

AVLMOHHbIE OTXOAbI MPOW3BOACTBA NAYT B NepepalboTKy B Liexax Npeanpustus.
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MopobHo npeabiaywemMy pasgeny, nHpopmaums no oTxogam elle 6onee ckygHa: oHa
nmbo oTcyTcTBYET, NMOO NPUBOANTCA HaumeHoBaHWe oTxofa 6e3 ykasaHus Konudectea.
B 1o xe Bpemsa HeobxogmMmo nogyepkHyTb, 4TO Ha npeanpuatim Ne 1 mmeroTcs OTxonbl
HenTpanusaumm n U3BEeCTKOBaHUSA CTOYHbIX BOA adddUHaPKHOrO NPOW3BOACTBA, rMapoKCUabI
TsoKkenbliX metannos B konnyectee 8100 T B rog, KOTOPbLIE UCMNOMNb3YHTCA Kak CTPOUTENbHbIN
martepuan. 34eck xxe 0bpasyoTCa OTX0A4bl rMapokcuaa antoMuHUS nNpy ytunmsaumm otpabo-
TaHHbIX KaTanu3aTopoB Ha OCHOBE OKCMAa anioMUHUS, cofepXawmx nnaTtuHy, cepebpo,
nannagum (800 T), NPUMEHSIEMBIN KaK KOarymnsHT NPy OMNUCTKE CTOUHBIX BOA.

Ha npeanpuatnm Ne 2 B ka4ecTBe OTXO40B paccMaTpuBaroTCs 0TX04bl PUNbTPOTKaHU
(3arpsA3HEeHHbIN TEKCTUMb, OTXO0Abl TKaHen nascaH, TOXJ1, xnopuH) B konmyectse 0,566 T B
rod, KoTopble nayT Ha nepepaboTKy B OGKUIOBbIX U NNaBUbHbIX Nevax.

B aHkeTe npeanpuatmsa Ne 5 noguepkHyTo, 4TO NPOMMPOAYKTLI, coaepalime gparo-
LEeHHble MeTanmbl N He noanexawme gansHeunwen nepepaboTke No NPUHATBIM TEXHOMOMN-
AM, nepefaroT CTOPOHHUM OpraHmM3aumaM ANA JanbHENLEro N3BneYeHnsa gparoueHHbIX Me-

Tannos.
Pa3sgen 4. OnpegeneHve HaMnyywmnx AOCTYNHbIX TEXHONOMMH

TepMUH «Haunydwmne poctynHble TexHonormn» (HAT) onpepeneH B depepansHOM
3akoHe «0O6 oxpaHe okpyxatrowen cpeabl» Ne 7-03 ([1]).

Mop «TexHomnorven» B LENOM MOHMMAaKT COBOKYMHOCTb MeTofoB 06paboTkm, naro-
TOBIMEHWUS, N3MEHEHNSA COCTOSIHUS, CBOUCTB U (POPMbI CbIpbS, MarepuanoB U NonynpoayK-
TOB, OCYLLECTBNAEMbIX B MpoOLEeCcce NPON3BOACTBA NpoAyKUMn. 34eCb MMET B BUAY U COO-
CTBEHHO TEXHONMOMNIO, N cnOcob, C NOMOLLBIO KOTOPOro OMMCLIBAEMBIN OBBEKT CNPOEKTUPO-
BaH, MOCTPOEH, 3KCMyaTtupyeTCa U BbIBOAUTCA U3 3KCnyaTaymm. ATO HE TOMbKO TEXHOIO-
A NPOU3BOACTBA, HO U PasfNYHbIE TEXHUYECKME U HETEXHUYECKME METOAbl MOBbILLEHUS
3KONOrMYeCcKon pesynbTaTUMBHOCTM (3KONMOMMYECKUA MEHEIKMEHT, yrpaBreH4Yeckne pelue-
HUS).

Mop «AOCTYNHOW» NOHUMAKT 3KOHOMUYECKM LienecoobpasHyto N HEYHUKaNbHYH Tex-
HOMOMNI0, KOTOpasa AOCTUINa YPOBHS, NO3BONSKOLWEro obecneunTs ee BHegpeHne B TOW OT-
pacnv LUBETHOM MeTannyprium, Kotopas oTBe4vaeT 3a NPOM3BOACTBO AparoLleHHbIX MeTannos,
C YYETOM OSKOHOMUYECKON U TEXHUYECKOW OBOCHOBAHHOCTW, 3aTpaT M MPEUMYLLECTB; Npu
3TOM TEXHONOrMA fosmkHa ObITh peanuaoBaHa XoTsa Obl Ha ABYX NPeanpUATUAX OTpacnu.

Moa «Haunyuywen» NOHMMAaKOT TEXHOMOIMI, 06ecneYmBaroLLy0 OXpaHy OKpyKaroLlemn
cpedbl 1 pecypcocbepexeHuns (pecypchbl 34eCb — Chipbe, BOAA, 3HEPTMS) B MakCUMansHOW

mepe.
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Mopspok onpefeneHna TEXHONOMMN B KadeCTBE Haumnyywen SOCTYNHOW TEeXHOMormu
onpeaeneH nocraHoeneHmem [lpaesutensctBa Poccumckon Pepepaumm o1 23 gekabps
2014 r. N2 1458 «O nopsigke onpeneneHnsa TEXHONOIMM B Ka4eCcTBE Haunyudlen gOCTYNHON
TEXHONOrMN, a Takke paspaboTky, akTyanusaumm un onybnukoBaHWa WHPOPMaLMOHHO-
TEXHUYECKUX CMPaBOYHMKOB MO HaWMyuyWmMM AOCTYMNHbIM TexHonormamy ([7]), Ha ocHOBaHWUK
KOTOporo MMHNCTEPCTBO MPOMBILLNEHHOCTN 1 Toproenmn Poccuinckon ®epepauunn paspabo-
Tano «MeTtogunyeckne pekoMmeHgaumm no onpeaeneHnio TEXHOMNOMMM B Ka4eCTBE HaunyuLlemn
AOCTYMHOW TEXHONOTNNY.

CornacHo nepeuvvcrieHHbIM AOKYMEHTaM, NpU OTHECEHUM TEXHOMNOrMYEeCKMX npouec-
COB, TexHun4ecknx crnocobos n metonos, obopyaoaHmsa kK HAT Heobxogmmo pykoBOACTBO-
BaTbCs CNefyroWnMm KpUTepUaMN:

a) HaUMEHbLUWW YPOBEHb HEraTMBHOMO BO3AENCTBUA Ha OKPYXXaroLLyHO Cpeay B pacye-
TE Ha eanHULY BpeEMEHN unn ob6bemM NPOmn3BOAMMON NPoAYKLMK (ToBapa), BbINOHAEMOWN pa-
O0Tbl, OKasblBaeMoOM ycnyrn nmbo COOTBETCTBME APYIMM noKasaTensm BO3AENCTBUS Ha
OKpYXKarLLyo cpeay, NpeayCcMOTPEHHbIM MexXayHapoaHbIMM gorosopamn Poccuinckon de-
Aepauun; NpUOPUTETHBIM, OKasblBarOWMM HauMeHbLUME oTpuuaTternbHble BO3LEUCTBUA Ha
OKpYXKarLLyHO cpefy, PEKOMEHA0BaHO CYMTaTh BO3AENCTBME OT OTXOA0B, 3aTeM BbIOPOCOB B
BOAY W 3arps3HeHMe NoYBbl; BO3AENCTBME OT BbIOPOCOB B BO3AYX PEKOMEHAOBAHO paccmarT-
puBaTb Kak akTop, MMELLMA HanbonbLINN OTpULATENBHBLIN SAOdEKT;

©) skoHOMUYecKkaa SPPEKTUBHOCTbL BHEAPEHNSA U 3KCMNyaTaunn, aHanma 3KOHOMuYe-
CKOW 3(PPEKTUBHOCTI 3aKNHOYAETCA B OLEHKE 3aTpaT Ha BHEAPEHME N SKCMyaTaunto TEXHO-
NOorMM 1 BbIroAbl OT €e BHEAPEHUS METOAOM aHanuaa 3atpaTt W Bbirog, B nNpouecce OLUEeHKM
LenecoobpasHo pasgensatb 0O0bEKTbI Ha HOBLIE U 4ENCTBYHOLUME;

B) NPUMEHEHME PECYPCOo- U 3HeprocbeperaroLmx METOAOB;

) nepuog BHeAPEHUS;

4) NPOMBbILLNEHHOE BHEAPEHME TEXHONMOMMYECKNX NpoLeccoB, 060pyaoBaHNA, TEXHMU-
yeckux crnocoboB, MeToaoB Ha AByx U Honee obvekTax B Poccunckon depepaumm, okasbl-
BalOLLMX HEraTMBHOE BO3AENCTBUE HA OKPYKAIOLLYIO cpeay.

B kauecTBe UCTOYHUKOB MHPOPMaLKM O MPUMEHAEMBIX Ha NPaKTUKE TEXHOMOrMAX, OT-
Hocawmxca k HAOT, ncnonb3oBaHbl NPOEKT eBponenckoro cnpasodHnka HAT npomnssoactea
AparoueHHbIX MeTannoB, CBEAEHMWS, NOMYyYEHHbIE B pe3ynbTarte aHKETUPOBaHUA Npeanpus-
T OTpacnu, pesynbTaTbl HAy4YHO-UCCNe[oBaTenbCckMx paboT, a Takke nHdopmauuns, nony-
YeHHas B XOA4Ee KOHCYNbTauMn C NpoubHbIMU 3KCepTaMu.

Hauny4dwmre oCTynHble TEXHONOMMM U METOAbI, a Takke — B HeODXOAMMBbIX Cryda-

SIX — COOTBETCTBYHOLUME UM TEXHONOMMYECKME MoKasaTenu (3Ha4YeHUs KOHLEHTpauuu Bbl-
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BpocoB) onpeaeneHbl TEXHNYECKOW paboyuen rpynnon NPUMEHNUTENBHO K CNeayroLmM OCHOB-
HbIM MpoLecca NPon3BoACTBa AparoLeHHbIX MEeTanmoB:
1) npouecchbl NOAroTOBKM Chipbs U ero onpoboBaHme: Cyllka, CMeLleHne, npocensa-
HWe, NpMeMHasn nnaeka, npobooTdop;
2) Npouecc NaBKM CbIPbS N MOMYYEHNA NUratypHbIX CMAaBoB B MHAYKLUMOHHBIX nevax
UCT;
3) anekTponuTnyeckoe paHNMpOBaHME C NOMyYEeHNEM KaTO4HOro Metanna:
a) anNeKkTponu3 ¢ pacTBOPUMbIMU aHOZ4aMU C MONYHEHMEM KPUCTaNINYECKOro me-
Tanna;
0) nepepaboTka NoBOYHbBIX NPOAYKTOB M CbiPbSA C HU3KUM COAEPXKaAHMEM AparoLeH-
HbIX METannos;
B) NNaBKa KpUCTanNNM4eckoro 3onorta w/unm cepebpa C NonyyYeHMem CrmTkoB WY
rpaHyn B MHAYKUMOHHBLIX U BakyyMHbIX (MII) nevax;
4) rmapomeTannypruyeckme TEXHONOUM:
a) pacTBOpPEHME CbIpbA N NONYNPOAYKTOB,
©) aBTOKNaBHOE BhillenavmBaHue;
B) oCaxAeHne TPyAHOPaCTBOPUMbIX COEAMHEHUA — MPUMEHUTENBHO K TEXHOMNOrMm
npomussoacTtea MIT;
r uemeHTauus,
4) copbuUnoHHasa oumcTka pacTBopOB,

€) 3KCTPaKUMOHHasa O4YNCTKa (M3BeYEeHme).
Paspen 5. Haunyuwue ooCTynHbIe TeXHONOMUMU

B cootBeTcTBUN ¢ PepepanbHbiM 3akoHOM OT 21 mona 2014 r. Ne 219-d3 «O BHece-
HUK n3meHeHnn B PegepanbHbin 3akoH « OO oxpaHe oKpyKaroLen cpeabl» N OTAENbHbIE 3a-
KOHogaTenbHble akTbl Poccmnckon depepaumny ([5]) HAT — sTO TEXHONOrMSA NPOM3BOACTBA
NpoAyKUMK (TOBapOB), BbINONHEHUA paboT, OKasaHua ycnyr, onpeaensemMas Ha OCHOBE CO-
BPEMEHHbIX AOCTWKEHUM HAYKN U TEXHUKU U HAUMy4Lero CoOMeTaHns KpuTepues AOCTUPKEHNSA
Lenen OxpaHbl OKpy>KaroLen cpeabl NPy YCroBUM HanmMumsa TEXHUYECKOW BO3MOXHOCTU €€
npumMmeHeHns. MNpu atom k HOT MoryT BbITb OTHECEHBI Kak TEXHONOrMYeCckMe npouecesl, 0b6o-
pyAoBaHne, TEXHUYECKME Cnocobbl, Tak U apyrme MeToAbl 3alMTbl OKpYKaroLen cpeabl.

[MepeyeHs MeTOAOB, NepedncrneHHbIX HKe B onucaHnax HAT, He ansgeTca npegnu-
CbIBaOLLMM U ncHepnbiBaowmmMm. MoryT npuMeHATLCA U MHble MeTOAbI, obecnevnBaroLme

MO MEHbLUEN MEPE TaKON XKE YPOBEHb OXpaHbl OKPY>KaroLLEW Cpeabl.
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YpoBHM BbIOPOCOB B artMocdepHbld  BO34yX, MpWBeAeHbl ANsS  cTanaapT-

HbIX/HOPMarbHbIX yCnoBuMK: cyxoun ras npu temnepartype 0 °C n gasneHum 101,3 kla.
5.1 CucrtemMbl IKONTOrMuecKkoro MeHemxkmeHrta (COM)

HAT 1

PaspaboTtka, BHeapeHue, nogaepxaHme B pabodem COCTOAHUN U MOCTOSAHHOE BbINOS-
HeHune onpefeneHHbIX TpeboBaHUM CUCTEMBI SKONOrMYeCcKoro meHegxmeHTa (COM), koTopas
BKIHOYAET NEPEUNCIIEHHBIE HWDKE 3NEMEHTBI.

AhdekTnBHOE ynpaBneHne NpupoLoOXpPaHHON AEATENbHOCTBIO Ha NPeanpuaTMm sB-
NseTcsa OgHUM M3 Hambonee 3HauYMMbIX MHCTPYMEHTOB ANS MUHUMM3ALMU HEraTUBHOIO BO3-
AENCTBUA Ha OKPYKatOLLYHO Cpeay, Hapsay C TEXHONOMMYECKUMU U TEXHNHECKUMU MEPaMN.

HOT npepycmartpmBaeT BHegpeHne 3MEMEKTUBHON CUCTEMbI 3KOMOrMYECKOro Me-
HepkMmeHTa (COM) Ha npeanpuATUAX, OCYLLECTBRAOWMX NPOU3BOACTBO AparoueHHbIX Me-
Tannos.

OpraHunsaymsa cnuctemMbl OXpaHbl OKPYXaroLen cpeabl Ha NpeanpusaTumM B HacTosLee
BPEMSA YETKO He pernameHTupoBaHa, obssatenbHble HopMaTuBHblE TpeboBaHNA B 3aKOHO-
AaTensCTBe OTCYTCTBYHOT.

B 3akoHopartenbctBe Poccuinckon depepaumm n B MEXAYHAPOAHBIX LOKYMEHTax
UMEIKOTCA PEeKoMeHaauMm no opraHnsaummnm SP@EKTUBHBIX CUCTEM YMpaBrieHNA OXPaHoWn
OKpyXKarLlen cpegbl Ha NpeanpuaTuax — CUCTEM 3KOMOormyeckoro meHepxkmeHta (COM)
nmMbo CUCTEM SKONOTMYECKOro 1 coumansHoro meHegxmeHTa (COCM), B COOTBETCTBUM C:

- ctaHgaptamum 1ISO 14001:2015 n FTOCT P UCO 14001—2016'2) ([27]);

- cxemon EMAS (Eco Management and Audit Scheme) ([28));

- CTaHgaptamm gearenbHoct MOK (B wacTHocTn, cTaHgapTt aeatensHoctn 1 «OueH-
Ka 1 yrnpaeBneHne 3KONOrmyYeCkuMm n coumarnbsHbIMN pyUuckamm 1 Bosgenctanammy) ([29]-[31]).

YKasaHHble AOKYMEHTbI YCTaHaBNMBAKOT NepeveHb 3NeMEHTOB 3PdEKTUBHON CUCTe-
Mbl 3KOMNOrMYEeCKOro MeHeLXXMeHTa Unnm nocneaoBaTenbHOCTb AENCTBUN NPeanpUsaTUsa no
opraHusaummn sp@EKTUBHOrO ynpaBneHUs SKOMOMMYECKUMN N coumanbHbIMM BONpocamMu, a
Takke No opraHusauun B3aMMoAencTBna ¢ OOLLECTBEHHOCTBIO U APYIMMW 3aMHTEpeCcoBaH-

HbIMWX CTOPOHaMW.

2 B 1998 rogy PoccTaHgapTom Obin onyGnukoBaH MaeHTUYHbIN SO 14001 TEKCT Ha pycCKoM
A3blke B kadectBe HayuoHanbHoro crtangapta [OCT P MCO 14001—98. NTOCT nepecmoTpeH B
2015 rogy, aktyaneHbin gokymeHT — TOCT P MCO 14001—2016 ([27]).
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CornacHo gaHHOMy noaxoay, adpdeKkTMBHaa cucTema 3KONOrMYeCcKoro MeHepKMeHTa
UMEET crneayroLne B3aMMoCBA3aHHbIE CTPYKTYPHbIE 3NEMEHTHI:

- yTBEPXKAEHHAA 3KONornyeckas nonnmTuka;

- YTBEPXKAEHHbIE LIeNn 1 3a4a4m N0 OXpaHe OKpyKaroLLen cpebl;

- Npoueaypbl AEHTUMOMKALMM N OLIEHKN SKOSNOTMYECKMX aCrneKToB;

- NepcoHarn, OTBETCTBEHHbIN 3a NoaAep)KaHne CUCTEMbI SKONOMMYECKOrO MEHEXKMEH-
Ta (oby4ueHne);

- ynpaeneHve onepaumsamu,

- BOKyMEHTaUMoHHOoe obecneyeHne CUCTEMbI 3KONOrMYECKOro MEHEMKMEHTA;

- OLeHKa pe3ynbTaToB AEATENbHOCTU (MOHUTOPUHL, W3MEPEHUE, aHanmn3 U OLEHKa,
BHYTPEHHU ayanT, aHanmn3 co CTOPOHbI PyKOBOACTBA);

- cucTeMa y4vyeta MHEHUW 3anHTEPECOBaHHbIX CTOPOH (0O EeCTBEHHOCTb, rocyaap-
CTBEHHbIE HaA30pPHbIE OpraHbl, MHBECTOPbI, MOCTaBLUMKW, NOAPAAUMKUA U T. 4.);

- KOPPEKTUPYHOLLME N Npeaynpexaarowme 4encTBuS.

OCHOBHbBIM MPUHUMMNOM OLEHKM 3PPEKTUBHOCTN DYHKLMOHNPOBAHNA CUCTEMbI ABMS-
eTca obecneveHne PakTUYECKOro HenpPepbIBHOMO yny4lleHns (pesynbTaTtMBHOCTU) NPUPOLO-
OXpPaHHOW AEATENbHOCTU U CHWKEHWA HEratMBHOIO BO3AEWCTBUA Ha OKPYXKatoLLyHo Cpeay,
HauMHas ¢ Hambonee 3Ha4YMMbIX SKOMOrMYECKNX acnekToB.

Cuncrema 3KONOrM4eckoro MeHepKMeHTa MOXeT ObITb MHTErpMpoBaHa B CUCTEMY Me-
HepkMmeHTa kadectBa (CMK), ¢ cosgaHmem unn 6e3 MHTErpupoBaHHOW CUCTEMbI MEHEemX-
meHTa (MCM).

OpraHnsayms CUCTEMbl 3KOMNOrMYECKOro MEHEeMKMEHTa B COOTBETCTBUWN C BbllLEyKa-
3aHHbIMK gokyMeHTamn pobposonbHa. pu 3Tom BHegpeHne COM, opraHMsoBaHHbIX MO
AaHHOMY NPUHLMNY, 3apekomeHaoBano ceba B kavyecTBe apdekTnBHOM cnctemsl B Poccnn n
B MMPOBOM coobLecTse.

B cnyyae HeobxogmMmocTn npepnpusatne mMoxet ceptuduumposate COM, obpatme-
LLMCb B CePTUPUKALMOHHBIN opraH. CepTudunkaums CUCTEMbI 3KONOrMYEeCKOro MeHeQXKMeHTa
AaeT NpeanpuaTmio psaa NPenMyLLECTB Ha PbiHKE, a MHoraa v aBnseTcs npsamMbiM TpeboBaHn-
emM noTpebuTtenen n/mnm NOCTaBLMKOB, MHBECTOPOB U KPEAUTOPOB.

3artpatbl Ha BHeapeHne COM, kak NpaBuno, HAXOAATCH B paMKax TEKyLLMX pacxonoB
npegnpusatma. MNpu atom HOT MOXET MMETb 3HAUUTESNBbHBIA 3KONOro-3KOHOMUYECKUN 3d0-

dexT.
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5.2 MNoBbliweHne 3HeproahPeKkTMBHOCTU U COKpalleHue

pecypconoTpebneHus

HAT 2

AdhekTBHOE NCMOMb30BaHME SHEPTUN NYTEM NMPUMEHEHWST KOMOWHALMN CreayoLmx

METO/0B:

MeTtoa/o6opynoBaHue

MPUMEHUMOCTb

Cucrema aHepreTndeckoro meHempkmeHTa (CIOHM)

PereHepaTuBHbIEe N pekynepaTUBHbIE FOPENKM

OBwenpumeHm

Ncnonb3oBaHne mn3bbITOYHOrO Tenna (Hanpumep, na-
pa, ropsden BOAbI U ropsadvero Bosgyxa), obpasyto-

LLIerocs Npu peanuaaumm OCHOBHbIX NPOLLECCOB

MpyMeHUM NS nupomMeTan-

NYPruyeckmx npoLeccos

PereHepaTuBHbIe JOXUratoLme yCTponcTea

Mpumennm, korpa Tpebyetcs
O4MCTKa BbIBPOCOB OT roproYMX

3arpssHAOLLMX BELLECTB

MpenBapuTenbHbIA Pasorpes LWMXTbl, NO4aBaAEMOro B
Kamepy CropaHusi Bo3gyxa Wnu TOMnmBa C MNOMOLLbIO

ropsiuMx raso., 0Opa3syOLLMXCS NPU Nnaske

MNpumeHM npu  oBxure wnu

Py-
Abl/KOHLEHTpaTa 1 Ans 4pyrnx

nnaeke  CynbuaHON

MMPOMETAaNNYPrmyecknx  npo-

LieccoB

MoBbileHMEe TemnepaTypbl BbilenadMBatonx pac-
TBOPOB C WUCMOSfb30BaHWEM Mapa WnuM ropsiyen Boabl

3a cueT M3bbIToYHOro Tenna

MpyMeHUM ANS antoMUHUS UK
rMAPOMETannyprryecknx npo-

LieccoB

MNpeaBapuTenbHbIM PasorpeB NOA4ABAEMOro B Kamepy
CropaHMa BO3fyxa C MOMOLLbI ropsyMX rasoB U3 nu-

TEeWHbIX Xenobos

MNMpuMeHMM TONbKO ANS AMPO-

MeTannypriu4yeckmx npoLeccos

Mopaya Ha ropenku Bo3pyxa, oboralleHHOro Kucno-
POLOM, UMM YMCTOro KMcrnopoaa AN YMEHbLUEHNS NO-
TpebnenHmsa 3Heprum 3a CYET aBTOMEHHOW MNaBkKn U

MOSIHOrO CropaHus yrnepogucToro Mmarepuana

MpyMeHUM ANa NeYen, B KOTO-
PbIX MCMONb3YETCH CbIPbE, CO-

Aepxallee cepy Unm yrnepog

HuakoTemnepatypHasi Cylluka KOHLEHTPaTOB W BRax-

HOro Cbipbs Nepes NnaBkon

OBwenpumeHm
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MeTtoa/o6opynoBaHue

MPUMEHUMOCTb

10

Ncnonb3oBaHMe XMMWUYECKOW 3HEPTUN OKUCK YrNepo-
Aa, obpasyloencs B 3NEKTPUYECKOM MNeun, nocne
OUMCTKM OTXOASALMX ra3oB OT MbIN B Ka4ecTBe TOM-
nvBa B APYrMX MPOU3BOACTBEHHbIX Mpoueccax, Ans
Npon3BOACTBa napa/ropsayven BOAbI NN 3NEKTPOSHEP-

rmn

MpumMeHM npu  copepaHnm
CO > 10 % ot obuwero obvema
oTxogdawmx rasos. Ha npume-
HAMOCTb TakKe BRMSeT Hanu-
4Yme NOCTOAHHOrO NOTOKa OTXO-

OALLMX ra3oB

11

PeumpKynsaums 3arpsasHeHHbIX OTXOASLUMX ra3oB Yepes
KMCNOPOLHO-TOMSIMBHYIO FOPEnKy AN UCMOoNb30BaHMs

3Heprm obLLEro OpraHMYeckoro yrnepoaa

12

Tennomsonaums oBbekToB, YHKUMOHUPYHOLMX MNpn
BbICOKMX Temnepartypax, Hanpumep, TpybonpoBoaos

napa v ropsi4en Bogbl

OBwenpumeHm

13

Ncnonb3oBaHue BbICOKOSIEKTUBHBIX SMEKTpoaBUra-
Tenen, o6opyaoBaHHbIX YacTOTHLIMKN NpeobpasoBare-
NaMK, ANA TakMx YCTPOWCTB Kak, Hanpumep, BeHTUNS-

TOpbI

14

Cucremsl KOHTPOIA, KOTOPbIE aBTOMaTU4YECKN aKTUBU-
pPYyrOT BKITHOYEHWME MECTHbIX OTCOCOB MbIM UM OTXO-

AALLMX ra3oB TOJIbKO NMpun BO3HNKHOBEHNN Bbl6pOCOB

OBwenpumeHm

5.3 KOHTpPONb TEXHOMOrMYeCKUX NpoLeccoB U MOHUTOPUHT SMUCCUN

HAT 3

MOHUTOPUHI BEIBPOCOB B aTMOCHEPHbLIA BO3AYX — 3TO PErynsipHbIA MOHUTOPWUHT Bbl-

BpOCoB, NPOBOAMMbIA MO HOPMATUBHBLIM LOKYMEHTaM, onpegeneHHbIM B YCTaHOBNEHHOM MO-

panke, npueeaeHHbIM HKE nokasartenam n C yCTaHOBJ'IeHHOI;I 4acTOTOMN.

Ne lMokasartenb MuHMManbHaa Yactota MOHUTOpUHra® Cesasb c HOT
1 |MNbinb PerynapHo HOT 16
2 |Metannel, ecnn Tpe- |lepmnoguyeckn (No kpanHen mepe ognH |HAT 16

ByeTcs? pas B roj)

SO2 PerynsapHo HAOT 19

NOx (NO2) PerynapHo HAT 17,18
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Ne lMokasartenb MuHMManbHaa Yactota MOHUTOpUHra® Cesasb c HOT
5 |NHs Mepuoamnyeckn (No kpanHen mepe, ogmH |HAOT 21
pa3 B rog)

6 |Bce rasoobpasHbie Mepunogunyeckun (No kpanHen mepe, ogmnH |HOT 20

xnopuabl (HCI) pas3 B rog)
7 |Cl2 Mepuoamnyeckn (No kpanHen mepe, ogmnH |HOT 20
pas3 B rog)

) 3amepbl OCYLLECTBMAOTCA MEPUOANYECKN COrMacHo rpaduky NpPOU3BOACTBEHHOMO KOHTPONMS
Ha OCHOBaHWUM HOPM, YCTaHOBIEHHbLIX B HOPMAaTUBHbIX JOKYMEHTaX.
2 MOHUTOPVHI METanmoB NPOBOAAT B 3aBUCMMOCTU OT COCTaBa MCMOMb3yeMOro UCXO4HOrO Chi-

pbS.

HAOT 4

MOHUTOPUHI COPOCOB CTOYHbLIX BOL B BOAHblE 0OLEKTbI — 3TO PErynsipHbIA MOHUTO-
PUHI BbIOPOCOB, NPOBOAMMBIN MO HOPMAaTUBHLIM AOKYMEHTaM, OnpefeneHHbIM B YCTaHOB-

NeHHOM nopgaake, npmBejeHHbIM HWXKE nokasaTtendam 1 C yCTaHOBJ'IeHHOI;I YacTOTOMW.

=
10

MokasaTenb MuHUManbeHas Yactota MOHUTOpuHra®

Cepebpo (AQ) Mo kpanHen mepe pas B Mmecsl,

Mbiwbak (As)
Kagmum (Cd)
Megab (Cu)
Hukenb (Ni)
CeuHey (Pb)
UnHk (Zn)
PTyTe (Ho)

" YacToTa MOHUTOPUHIa MOXET ObITb U3MEHEHA, ECMN Pe3ynbTaTbl AOCTATOYHO CTabUMbHbI.

Q| N O O K W N =

Ecnn npeanpusitne He nmeeT COOCTBEHHOMO BOAOBbLINYCKa U He cbpackiBaeT CTOYHbIE
BOAbl B pasnnyHble BOAHblE OOLEKTLI, NMOA3EMHbIE TOPU3OHTbI, NONs dUnNbTPaumK, 3emrie-
AENbYeCKME MNOSsi OPOLLEHWNS, HAKOMWUTENN, TO COOTBETCTBYIOLLMIA MOHUTOPWHI HE MPOBOASIT.

Mpw cOpoce CTOYHbIX BOA B LIEHTPanNn30BaHHYO CUCTEMY KaHanmMaauum KOHTPOsb CO-
CTaBa CTOYHbIX BOA nepen cOpocOM B LIEHTPanM3oBaHHY CUCTEMY BELETCS CaHWTapHOW

3KONornyeckon nabopartopmen NPeaANPUATUN, a TaKkKe KOHTPONNPYHOLLMMIM OpraHmn3aunsamMm.
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5.4 HeopraHnsoBaHHbl€ 3MUCCUUN

5.4.1 MNpepoTBpalieHne HeopraHU3oBaHHbLIX 3IMUCCUN
HAOTS5

YnaBnuBaHne amMnccuin B atMocdepHbiv BO34YX N BOAHbIE OOBEKTbI NO BO3MOXHOCTH
MakCUMansHO 6nM3KO K UCTOYHMKY C MOCNEAYIOLWEN X OUYNCTKON.
HOT npepgHasHaueHa ans npenoTBpaleHns UNn, rae 3to HeuenecoobpasHo, Cokpa-

LLIeHMA HeopraHM3oBaHHbIX 3MUCCUN B BO3[YX U BOAHbIE OObEKTbI.
HAT 6

PaspaboTka n peanusayna B KayeCTBe COCTaBHOM 4acTM CUCTEMbl 3KONOMMYECKOro
MeHemkmeHTa (em. HOT 1) nnaHa meponpustii No HeopraHn3oBaHHbIM BbiIbpocam, npeay-
cMaTpUBAIOLLETO, KPOME MPOYEro:

a) NHBeHTapusauuo Hanbonee xapakTepHbIX NCTOYHMKOB HEOPraHM30BaHHbIX BbIOPO-
COB;

©) onpepeneHne n peanusaguio COOTBETCTBYHOLLMX MEPOMPUATUA U METOAOB MO
NpeaoTBPaLLEHNIO N COKPALLEHNIO HEOPraHN30BaHHbIX BbIOPOCOB B TEYEHNE OnpeaeneHHoro
nepvoga BpeEMEHN.

HOT npepgHasHaueHa ans npenoTBpaleHns UNn, rae 3to HeuenecoobpasHo, Cokpa-

LLIEHNSI HEOPraHW30BaHHbIX BbIOPOCOB MbIN.
HAT 7

YMeHbLLUEHNE HEOPraHM30BaHHbIX 3MUCCUIA, 0DPa3YHOLLIMXCS MPU XPaHEHUN CbIPbS, Ny-

TEeM NPUMEHEHM KOMBUHaLMN CreayoLWMX METOA0B:

Ne MeTtoa/ob6opyaoBaHune MpyMeHUMOoCTb

1 |Wcnonb3oBaHne 3akpbITbiXx NOMeLLeHu unn | MpumMeHsieTca Ans MbinswmMx MaTtepua-

eMKoCTen/OyHKkepoB nos

2 |CoopyxeHne yKpblTUA Hag nnowaakamu | MpumeHsieTca ans BCcex BUAOB MaTepu-

XpaHeHunA anos
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Ne MeToa/o6opyaoBaHue MpMeHnMocCTb
3 |['epmeTnyHasg ynakoska [MpumeHseTca ansg XpaHeHUa MbINAwmx
MaTepuanoB, a TakKke BTOPUYHOrO Cbl-
pbs, CoaepXallero pactBOpuMMbIE B BO-
A& OpraHnyeckne coegmHeHns
4 | CoopyXeHure YKpbITUA Hag nporeTamm MpumeHseTca npwu rpaHynvpoBa-
HuM/arnomepaunm marepuana
5 |PasbpsbisrnBaHne BOAbI He npumeHsaeTcs ana npoueccos, B KO-
TOPbIX UCMOMb3YHOTCH Cyxne matepuarnsbl
U - pyabl/KOHUEHTpaThl, coaepxalyne
AOCTaTOYHOE KONMNYECTBO €CTECTBEHHOM
Bnary, 4tobbl NpegoTBpaTtUThL Mbineod-
pasoBaHue. [pumeHeHne Takke orpa-
HAYEHO B pPerMoHax C HEXBaTKOW BOAbI
UM C OYEHb HU3KUMMU 3UMHUMKN TemMne-
patypamu
6 |PasmelleHne ycTpOUCTB ANs ynasnuBanHus | [pyumeHseTcs B MecTax cknagnmpoBaHus
NbINM/ra3oB B TOYKaX 3arpy3ku 1 Neperpyskm | nbingwmx Mmatepmnanos
7 |Wcnonb3oBaHue cepTuduumpoBaHHbIX cocy-| ObwenpumeHum
AOB Moj AaBneHnem Ans XpaHeHus rasoob-
pasHOro xropa Wi CMecewn, KoTopble COo-
Aepxart xrnop
8 |Ncnonb3oBaHne gnsa COOPYXKEHUSA EMKOCTEMN
CTPOMTENBHBIX MarepuanoB, YCTOMYMBBLIX K
3arpyxaemblM marepuanam
9 |lNprMeHEHNE HafEeXHbIX CUCTEM OOHapyxe-
HUA yTeYeK U UHAMKaALUMW YPOBHS 3arnosHe-
HUA EeMKOCTEW C nojadvYen curHanos Ans
npeaoTBpaLLeHns Nx NepenonHeHns
10 [ XpaHeHMe arpeccuBHbIX MaTepuanoB B eM-

KOCTSAX C ABOWHBbIMW CTEHKaMU UM B €MKO-
CTSIX, pPa3MeLLEHHbIX BHYTPU YCTONYMBOrO K
BO34ENCTBMIO arpeccmnBHbIX cpep obeanosa-

HUSA ABOVNHOW BMECTUMOCTU
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Ne MeTtoa/o6opyaoBaHune MpMeHnMocCTb

11 |[[poekTnpoBaHne nnowanok ANS XpaHeHus
Takmm obBpasom, 4Tobbl nobble yTeukn M3
€MKOCTEMN N CUCTEM [OCTaBKN yAEPXKNBaNmChb
BHYyTpY obBanoBaHns, cnocobHOro BMECTUTL
0OBEM XMAOKOCTW, paBHbIA, MO KPaHEN Me-
pe, obbemy HambonbLUEW E€MKOCTW, pa3mMe-
LWeHHoM BHyTpM obeanosanusa. [nowapka
ANs XpaHeHus pormkHa ObiTb obBanoBaHa un
UMETb NOKPbLITUE, HE NOABEPXKEHHOE BO3LEN-
CTBUIO XPaHALLErocs arpeCccuBHOrO marepu-

ana

12 |C6op n obpaboTtka smmccum, obpasyromxea | OBLenpUMEHM NpU XPaHEHUN rasoB.
NpW XpaHeHM, C MOMOLLBKO CUCTEM, NpeaHa- | Mpu XpaHeHUn XUAKOCTEN nobble yTey-
3Ha4YeHHbIX Ana obpalleHnsa ¢ XUMNUYECKUMM | KU AOIKHbI cobupateca n obpabatbi-
BELLECTBaMMN, KOTOPbIE MOANEXAT XPaHEHUIO. | BaTbCS

Boga, mcnonb3oBaHHas Ans CmbiBa Mbiu,
Takke formkHa cobmnpaTtbCs 1 oumaTbes ne-

pen cbpocom

13 |PerynapHas ybopka n, npu HeobxoanmocTtu, | OBLienpumernm

yBaXHeHNe NnoLwankm XxpaHeHns

14 | XpaHeHMe wmarepwanoB Tam, rge 3TO BO3-

MOXHO, B OAHOW Ky4e BMEeCTO HECKOJIbKNX

HAOT 8

YMeHbLUEHME HEOPraHM3oBaHHbIX SMUCCUMK, obpasyrowmxca npu nepepaboTke wn

TPaHCMOPTMPOBKE ChIpbs, MyTEM NPUMEHEHUS KOMOMHALMM CReaYHoLLMX METOLOB:

MeTtoa/obopyaoBaHune MpUMEHNMOCTb

1 |CoopyXeHne 3aKkpbITbIX KOHBEWepoB MM nHeBMatum-| ObLwenpmmeHnm
YECKMX CUCTEM ANA TPaHCMOPTUPOBKM U nepepaboTkm

mMartepunanos
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MeTtoa/obopyaoBaHune

MpUMEHNMOCTb

YcraHoBka ycTponcTts 4na cbopa nbinn B NyHKTax Ao-
CTaBKW, BEHTUNSALMOHHBIX OTBEPCTUAX, MHEBMAaTUYeE-
CKUX TPaHCMOPTHbLIX CUCTEMAX U TOYKax Neperpyskm Ha
KOHBeWepax nepegayn, N Ux noakoYeHNe K cucteme

dhuneTpaumnn

MpumeHseTca npu MCNONb3o-

BaHWW NbINALLKMX MarepmnanoB

Ncnonb3osanne ans obpalleHnsi ¢ namMenbyYeHHbIMU
UNM  BOAOPACTBOPMMbIMW MaTepuanamm 3akpbITbiX

MEeLLKOB nnu 6oyek

Ncnonb3oBaHne cneumanbHbIX KOHTEWHEpPOB ansa ob-

paboTKM YNOXEHHbIX Ha NOAA0HAxX MaTepuarnos

Pas0bpbl3rnBaHne BoAbl ANS yBNaXHEHUST Matepuanos

B MecTax nx obpaboTkm

Ncnonb3oBaHne MakcMMarbHO KOPOTKUX MapLlpyToB

TPaHCMOPTUPOBKMN

YMEHbLLEHME BbICOTbI NageHns ¢ KOHBGVIeprIX JIEeHT,

MeXaHU4YeCKMX nonat nnm 3axsaToB

OBwenpumeHum

PerynmpoBka CKOPOCTU OTKPbITbIX IEHTOYHbLIX KOHBEW-

epo. (<3,5 m/c)

MpuMmeHseTCa npyM MCNONb30-
BaHMM OTKPbITbIX JTIEHTOUYHbIX

KOHBENEPOB

[MpoBeneHne NnaHoBbIX kKamnaHuy no ybopke gopor

PaspeneHne HecoBMeCTUMbIX MaTepuanoB (Hanpu-

Mep, OKUCNUTENEN 1 OpraHNYecKknx MaTepuanos)

11

MuHUMM3aUMa mMaTepuarbHbIX MOTOKOB MeXay npo-

Lieccamu

ObwenpumeHm
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MpenynpexaeHne unn cokpalleHne HeopraHM3oBaHHbIX BbIOPOCOB MyTeM ONTMMU3a-

UMM napameTpoB 3PHEKTUBHOCTA YNaBiMBaHNSA U OYUCTKN OTXOASILLMX ra3oB npu NpuMeHe-

HUM KOMOMHaLMK CrieayroLmx METOL0B:

Ne MeToa/o6opyaoBaHune MpyMmeHUMocCTb

1 [Wcnonb3oBaHne 3akpbITbIX MNEYEN, OCHALEHHbIX cu-|llpmeHeHne  MoxXeT  ObITb
cTeMamu MbiNeynaeBnmMBaHNs, UM OCHALLEHME NeYen|OorpaHnyYeHo  CoobpakeHnaMU
N OPYyroro TexHonormyeckoro obopyaoBaHUA BbITSX-|Oe3onacHoOCTM (Hanpumep, Tu-
HbIMW CUCTEMaMM NOM/KOHCTPYKLMEN neuw,

2 |OcHaweHne neyem 1N KOHBEPTOPOB BTOPUYHBIMWU CU-|HaNMYMEM Yrpo3bl B3pbiBa)
cTeMamMu OTBEAEHUSA rasoB B TOYKax 3arpys3km U Bbl-
rPy3Kn

3 |CBop nbinn M ncnapeHnn B MecTax neperpysku nbi-| ObwenpumeHmm
NAWMX Marepuanos (Hanpumep, B TOYKax 3arpysku m
BbIFPY3KWN NEYEN, HA NMUTENHBIX NOTKaX)

4 | OnTMMM3ayna KOHCTPYKUMN N TEXHOMOrMM aKcnnyarta-|[Ana cywecTByroWmMx 3aBOAO0B
UMM BBITSXKHBIX YCTPOMUCTB WM rasoxoAoB C LENbH [NMPUMEHEHME  MoxeT  ObiTb
ynaBnMBaHWs rasoB, BO3HUKAOLWMX MpU  3arpyske | orpaHuyeHo MMErLMMCa Npo-
LWNXTbl U OTXOAAWMX OT pasorpeToro MeTanna; Bblga-|CTPaHCTBOM U CIIOXMBLUENCA
4Ya 1 nepemMeLLeHne pacnnaBoB CynbOULOB UK LUna- | NIaHUPOBKOM pasmeLleHns
KOB MO 3aKpbITbIM Xenobam 00LEKTOB B LieXax

5 | CoopyxeHne yKpbITUM neven/peakTopoB, Hanpmumep, ¢
MOMOLLBH0 KECCOHOB, AN yNaBnMBaHus BelIOpOCoB Npu
3arpy304HbIX onepaunsax 1 Bolgade pacnnaBsos

6 |Wcnomb3oBaHne cuctem, nossonawowux nopaeath|llpyumeHseTca Tonbko ANna no-

Cblpbe HEBONBLUMMM NOPLUSIMUM

Ny3aKkpbITbIX NeYen
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5.4.2 MNpepoTBpaweHne HeoOpPraHM3oBaHHbIX BbIOPOCOB NpU NPOU3BOACTBE

AparoueHHbIX MeTansnos
HAT 10

CokpalyeHre HeopraHnsoBaHHbIX BbIOPOCOB B atmocdepy OT npoueayp npeasapw-
TenbHOM 06paboTkK Chipbs (ApobneHne, NpocenBaHne, CMELLMBaAHWE), COAEPXKALLEro aparo-

LeHHble MeTannbl, nyTem npmMmeHeHna 0gHOro n3 cneayrwmnx MetooB U nx KOM6I/IHaLI|I/II/IZ

Ne MeTtoa/o6opynoBaHue MpyMmeHUMocCTb

1 | 3akpbITble 30HbI NpeaBapuTensHOM 06paboTkn 1 cn- | NPUMEHMMO TONBKO ANS Nbl-

CTeMbI TPaHCMOPTUPOBKM NAWLMX MaTepuanos

2 | Opranusaumsa cuctemsl NbineynaBnnBaHna Ha ydactke | [IpuMeHnMOo TONbKo ANS Nbl-
npegBapuTensHoOn o0bpaboTkM Chipbs U NpY NPOBEAE- | NALMX MaTepManos

HUM NOrPY304YHO-Pa3rPy30YHbIX paboT

3 | OnekTpobnoknposka, obecneunaroias HeBo3MoX- | Ana nobeix matepranos

HOCTb akcnnyatauum obopyaosaHusa 6€3 CMCTEMBI

nblneynasnmMBaHNA

HAT 11

CokpalleHre HeopraHnaoBaHHbIX BbIOPOCOB B atMocdepy Mpu OCYLLECTBRAEHUM M-
pOMEeTannypruiecknx onepauui (nonydveHve cnnasa [Jope v gpyrve) nytem npuMeHeHus

crneayoLwmx MeToA0B:

Ne MeTtoa/o6opyaoBaHune

3aKpbITble MOMELLEHNS U/NIN 30HbI NNaBUIBbHBLIX NeYen

MNpoBeaeHWe NpoLEeCccoB Nog BakyyMOM

OpraHmsaLu/m ANS NNaBUNbHbIX NEYEN CUCTEMBI nbineynaBsinBaHNA

Al W N =

OnekTpobnokmpoBka, obecnednBaroias HEBO3MOXHOCTb SKCnnyataumum obopyposa-

HUs 6e3 cncTembl nbineynaBsinBaHUA
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HAT 12
CokpalleHre HeopraHM3oBaHHbIX BbIOPOCOB B aTMOCcdepy Mpu OCYyLLEeCTBNEHNN NPo-

LLeCCOB BblLeNaYnBaHns 1 SMeKTponmMa3a 30M0Ta NyTemM NpUMEHEHUsT O4HOMO N3 CrieayroLmX

MeToA0B NN NX KOM6I/IHaLI|I/II/IZ

Ne MeTtoa/o6opynoBaHue MpyMmeHUMocCTb

1 |3akpbITble pesepByapbl/annapartbl U KU3onupoBaHHble | [na BCexX ykasaHHbIX npouec-

TpybonpoBoAbl ANA TPAHCNOPTUPOBKN PacTBOPOB coB
2 |BbITSXHbIE CUCTEMBI ANS 3NEKTPONN3epoB MpuMeHMO anga anekTponusa
3onoTa
3 |BogHas 3aBeca’ MNpuMeHnMo Ans  npow3Boj-

CTBa 30J510Ta

) BoaHaa «cTeHa» (3aBeca), koTopas MOXET MUCMONb3oBaTbCa ANs NPeAOoTBpalleHns Bblaene-
HWS razoobpasHOro xmnopa npu BbienavymBaHnuM aHOAHbIX LUNAMOB CONAHON KUCNOTOW UNu Apyrumm

peareHTamu.

HAT 13

CokpalleHre HeopraHM3oBaHHbIX BbIOPOCOB OT peanunsaumn rmapoMeTanyprmyeckmx

MpOLEeCccoB NyTeM NPUMEHEHUS CreayroLLMX METOLOB:

Ne MeTtoa/o6opyaoBaHune

1 |Mepbl N0 YMEHbLLUEHWNIO YPOBHS BbIDPOCOB, TakMX Kak NPUMEHEHNE 3aKPbITbIX EMKOCTEN
N pesepByapoB, annapaToB 1 H6akoB C perynstopaMmm ypoBHS, M30NNPOBaHHbIX TpyO,
3aKPbITbIX APEHAKHBIX CUCTEM, MMaHMPOBaHWE NporpamMm obcnyxmeaHus obopynosa-

HW1A

2 |PeakumoHHble cocynbl U pe3epByapbl, NOAKMHOYEHHbIE K 0DLLEN CUCTeMe BO3AYyXOBO-
AOB ANS YTURAM3aUMM OTXOASLLMX ra3oB (pe3epBHas cuctema aBToMaTUYeCKM MNOAKI0-

YyaeTcs B CryYae oTkasa OCHOBHOMN)
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HAT 14

CokpalleHre HeopraHM3oBaHHbIX BbIOPOCOB B aTMocdepy OT CKUraHus, npokanusa-

HUSI U CYLUKM NyTEM MPUMEHEHNS CreaYHoLLMX METOLOB:

Ne MeToa/o6opyaoBaHue

1 |lNMopcoeanHeHne BCex MNPOKanoYHbIX M MYCOPOCKUraTenbHbIX MNeYeun, CyLUSbHbIX
LWKadoB K OOLLEN BbITSXKHON CUCTEME

2 |lpuMeHeHMe CUCTEMBbI SNEKTPOHHOrO KOHTPONA, obecneumBarollen B Criydae OTKIO-

YEHWS SMEKTPOIHEPIUN 3anyCK PE3EPBHOMO reHepaTopa, KOTopbIn obecneunBaeT vepes
aBTOMAaTU3NPOBAHHYIO CUCTEMY YMNpaBneHuss SKCcrnnyataumio obopyaoBaHus, 3anyck u
3aBeplieHne paboTbl, yaaneHme otpaboTaHHOW KNCNOThLI, Nogady CBEXEW KUCNOThbI B

ckpybbepbl

HAT 15

CokpalleHne HeopraHn3oBaHHbIX BbIOPOCOB B aTMOCKepy npwu nnaBke roTOBOW Npo-

AYKLAN MyTEM NPUMEHEHUS CNeAYHOLMX METOLOB:

Ne MeTtoa/o6opyaoBaHune
1 [U3onupoBaHHbie neyn, paboTtarowme nog Bakyymom
2 | OdhdeKTMBHbIE BbITSXKHbBIE M BEHTUNALMOHHBIE CUCTEMbI
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5.5 BbI6pocbl B aTMOC(hepHbIN BO3AYX OT CTaUMOHapPHbIX

MCTOYHUKOB

5.5.1 BbIGpocCbI Nbinn

HAOT 16

CHwxeHne BbIOPOCOB MbINM M MeTanna B aTMOCMEepHbIM BO34yX Ha BCeEX y4yacTkax,

roe BO3MOXHO UX 0DpasoBaHMe, B TOM 4ucne ApoOneHue, npoceuBaHue, CMELLMBaHME,

nraeka, ckuraHne, obxur, cylika n nepepaboTka, nyTeM NPUMEHEHNS OLHOIO U3 CReAYHoLLMX

METO/0B:

Ne

MeTtoa/o6opyaoBaHue

MPUMEHUMOCTb

1

PykaBHbI pUnbTp

HenpumeHuwm

Ansd ra3oBblX

BbIOPOCOB C BLICOKMM COAEpP-

XaHnem ceneHa

MokpbI ckpy66ep OBwenpumeHm
MokpbI anekTpouneTp OBwenpumeHm
4 |UwknoH OBwenpumeHm
TexHonornyeckmne nokasarenu ans HAT 16:
TexHOonorn4ecknm EavHnuya OuanasoH/
Mpouecc
nokKasarenb namepeHuna 3HaveHune
Meinb Mr/Hm3 MepepaboTka wnama 2-120
Mbinb Mr/HM® AdpurHak 2-10

MoHruTopuHr nposogAT cornacHo HAT 3.

131




UTC 14 - 2016

5.5.2 Bbibpocbkl NOx

HAT 17

CHuxenne BbibpocoB NOx B aTMOCEpHbIM BO34YX B rMAPOMETaNNypruyeckmx npo-

Lieccax, BKNto4Yasi pacTBOpeHue/BbilenaymBaHne asoTHOW

O0AHOro 13 cneayrwmx MmetTogoBs U Nx KOM6I/IHaLI|I/II/IZ

KUCINOTOW, MyTeEM MNPUMEHEHUS]

Ne MeTtoa/o6opyaoBaHune

1 |LWenoyHon ckpyBbep ¢ kayCTU4eckom cogom

2 | Ckpy©bep c okucnmtenem (KMcnopogd, Nepokcus, aMMOHUA U T. N.) WKW BOCCTaHOBUTE-

nem (MoyuesuHa u ap.)"

1 YacTo npuMeHsieTca B COYETAHNUM C LLIENOYHBLIM CKpy66epom

C KayCTUYEeCKOWN COA0N.

TexHonornyeckmne nokasarenu ansa HAT 17:

TexHOonorn4yeckMin nokasaTenb EaonHuya nsmepeHna

[nanasoH/3Ha4veHne

NOx Mr/HMS

70-1200

MoHruTopuHr nposogAaT cornacHo HAT 3.

HAOT 18

MpegoTtepalleHre Bbiopocos NOx OT NMpOMETanypruiecknx npoLeccoB (NonyyYeHme

nuraTypHbIX CnnaBoe, cnnaea Jope) nyTemM NpUMEHEHMS O4HOMO U3 CReayoLmnx MeTOA0B.

MeTtoa/obopyaoBaHue

MpUMEHNMOCTb

1 | KncnopogHo-TonmmMBHbIE ropenku

OBwenpumeHm

2 |lNoBTOpHOE NPOXOXKAEHUE OTXOAALUMX ra3oB Yepes ro-

PENKN ANS CHUKEHWS TemnepaTypbl NnaMmeHn

MprMeHseTCs ANs KUcnopop-

HO-TOMJMMBHBIX TOPESIOK
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5.5.3 BbI6pockl SO2
HOT 19

CHwxeHne BbibpocoB SO2 B aTMOCKEpHbIN BO3AYyX B NpoLeccax NoAroTOBKN CbipbS,
BbIBPOCOB OT NMPOLLECCOB NOMyYeHns cnnaea [lope, BkoYas NpoLecchl CKuraHus, obxura u
CYLLKM, a TakKke rMapoMeTanyprmyeckmx npoLeccoB NyTeM NPUMEHEHNST OAHOMO U3 Crneay-

RWUX MeTogoB U NX KOM6I/IHaLI|I/II/IZ

Ne MeTtoa/o6opyaoBaHue MpyMmeHUMocCTb
1 |PykaBHbIN unbTp OBwenpumeHm
2 |Mokpbin ckpybbep MpumeHeHne mokporo ckpybbepa nmMMUTUMPYETCS B

cneayrowmx cnyyasx:

- O4eHb BbICOKas CKOPOCTb MOAayn rasa, u3-3a 4ero
obpasyeTca OonbLIOe KOMUMYECTBO OTXOAOB, B TOM
yncne BOAHbIX OTXOM0B;

-B 3acCylMBbIX MECTHOCTSX, Korga Heobxoammo
fonbLLOe KONMMYECTBO BOAbI ANA nepepaboTkm OTXO-

[OB, 1 CBSI3aHHblE C 3TMM haKTopbl

3 |MokpbI anekTpouneTp OBwenpumeHm

TexHonornyeckmne nokasarenu ans HAT 19:

TexHOonorn4ecknm EavHnuya OuanasoH/
Mpouecc
nokasarernb n3mepeHus 3Ha4eHne
SO2 Mr/HM3 MNepepaboTka wnama 50-1500
SO2 Mr/HM3 AdpurHaxk 50-100

MoHruTopuHr nposogAT cornacHo HAT 3.
5.5.4 Bbi6pocbl HCI n Cl2
HAT 20

CHmxkeHmne BbibpocoB B atMocdepHbi Bo3ayx HCI n Clz, obpasyrowmxeca B pesynbra-
TE€ NPOTEKaHUs rMAPOMETanyprmyecknx npoLeccoB, B TOM YUCIE M MPOLIECCOB CKUraHus,

ob&xura n CyLKn, NyTEM UCMONb30BaHMS LLENOYHOro ckpybbepa.
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TexHonornyeckmne nokasarenu ans HAT 20:

TexHonorn4yecKknn nokasarenb EanHuya nsamepeHuna [nanasoH/3HaveHne"
HCI Mr/HM® <5-10
Cl Mr/HM3 0,525

) B cpegHem unu B cpegHem 3a nepuog otoopa npood.

MoHruTopuHr nposogAT cornacHo HAT 3.
5.5.5 BbiGpocbl NH3
HAT 21

CHuxeHne BbIBpocoB B atmocdepHbin Bo3ayx NHs, obpasyowmxcs oT peanvsaumm
rMLPOMETanypruyeckmx NpoLeccoB, B KOTOPbLIX MCMOMb3YHOT aMMUak Unn ero xmnopuva, ny-
TEM MUCNOMb30BaHNA MOKPOro ckpybbepa ¢ CepHON KUCNOTON.

TexHonornyeckmne nokasarenu ans HAT 21:

TexHOonorn4yeckMin nokasaTenb EaonHuya nsmepeHna [JuanasoH/3HaveHune

NHs Mr/HMS 1-5

MoHruTopuHr nposogAT cornacHo HAT 3.
5.5.6 Ptytb
HAOT 22

CokpalleHre BbIOPOCOB PTYTM OT MUPOMETANNYPrMyeckMx MpPOLIECCOB, B KOTOPbIX
NPUMEHSIETCH CbIpbe, CoaepXKallee pTyTb, NyTEM NPUMEHEHNST KOMOMHALMK CRneayowmx Me-

TOJO0B:

Ne MeTtoa/obopyaoBaHune

1 |cnonb3oBaHWe Chlpba C HU3KUM COAepXKaHneM PTyTU

2 |WUcnonb3oBaHne aacopbeHToB (Hanpumep, akTUBMPOBAHHOIO yrns, CeneHa) B codveTa-

HUK C punbTPaLmMen Nbinn

HAOT 22.1 npegnonaraetcs Takke COTPYAHUYECTBO C NOCTaBLUMKaAMM Cbipbs C LenbH

yAaneHus pTyTu 13 CbipbEBbIX MaTepnaros.
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MpenoBpalyeHe obpas3oBaHns CTOYHbIX BOA MyTeM MPUMEHEHUS O4HOMO U3 Cregyto-

KX MeTo40B U NX KOM6I/IHaLI|I/II/IZ

Ne MeToa/o6opyaoBaHune MpyMmeHUMocCTb

1 |NamepeHne obbemoB ucnonedyemon n cbpacbiBae-|ObwenpumeHnm ana  npea-
MO BOAbI NPUATUIN, UMEoLLnX COpOoChI

2 |BosBpaT B TEXHONOMMYECKUA NPOLIECC BOAbI, UCMOMb-
30BaHHOW ANS MNPOMbIBKM (B TOM 4MCrE MNPOMbIBKU
aHOA OB W KaTtofoB), U pasnnMTon BOAb!

3 |MNoBTOpPHOE Mcnonb3oBaHMe cnabdblx KMUCNOT U3 CTO-|[lpMMeHseTcs B 3aBUCMMOCTU
KOB, OOpasyroLMXCHA B MOKPbIX 3NEKTPOCTaTUYECKUX |OT COAEPXKAHUSA B CTOYHbIX BO-
duneTpax n MOKpbIX Ckpybbepax Aax MeTannoB n TBepAbIX Be-

4 |T1oBTOPHOE MCMOMb30BaHME CTOYHbIX BOA OT rpaHyns-|WecTs  Ha  NpeanpuaTtusx,
LuKn wnaka nmeroLmx copocsl

5 |Wcnonb3oBaHne NOBEPXHOCTHBIX CTOKOB ObwenpumeHum  ana  npea-

NPUATUN, UMEoLnX COpOoChI
6 |[MoBTOpPHOE NCNONB30BaHME BOAbI, Npoxoasilen Yepes |[MpumeHsaeTca B 3aBUCUMOCTU

OYNCTHbIE COOPYKEHUS

OT CoAEPKaHNA COomnen

HAT 24

MpenoTBpalleHne 3arpasHEHNst He3arpsi3HEHHbIX BO M COKpalleHne cOpocoB 3arpsas-

HARLKMX BeLWEeCTB B BOAHbIE obbekTbl nyTemMm otaeneHna HesarpAa3HeHHbIX CTOKOB OT JPYyrnx

CTOYHbIX BOZ, KOTOPbIE TPEDYHOT OUUCTKMN.

OTtnenenHve He3arpAaA3HeHHbIX NMBHEBbLIX CTOKOB MOXET ObITb HEMNPMMEHMO Ha CyLle-

CTBYIOLLMX yCTaHOBKaX.
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HAT 25

CokpalleHre cOpocoB 3arpsAsHSAOLMX BELLECTB CO CTOYHBIMU BOAAMWN NMYTEM OYMUCTKM

CTOYHbIX BOZ, 0OpasyroLLMXCst NMPY NPOM3BOACTBE LBETHbLIX W AparoleHHbIX MEeTanmoB C Le-

NbHO yaaneHma meTtannos, nyrem npnmMmeHeHna cneayrowmnx MmeTtojoB:

Ne

MeTtoa/o6opynoBaHue

MPUMEHUMOCTb

1

XUMUNYECKOE OCaXaeHNE

OBwenpumeHm

duneTpayms

dunbTpaums Yepes akTUBMPOBaHHbIN Yrosb

3HaYeHna KOHUEHTpaLM 3arpsa3HALLMX BELECTB B NpAMbIX cOpocax npu npomsBoa-

CTBe JparoueHHbIX meTanfioB B NpMHMMarLie BOaHbIE 0ObeKTbI:

Mokasaterns CpeaHuin ypoBEHb KOHLEHTPAL WA 3arpsisHAOLLNX
BeLjecTB Ans ganHon HOT, mr/n?
Cepebpo (Ag) <06
Mbiwbsak (As) <01
Kagmun (Cd) <05
Mepb (Cu) <03
PTyTb (Hg) <005
Hwkenb (Ni) <05
CsuHey (Pb) <05
LnHK (Zn) <04

" CpefHecyToYHOE 3HaYeHme.

HAT 26

MpenoTtepalleHe obpa3oBaHMsi CTOYHbIX BOL MyTEM NMPUMEHEHUS OLHOrO U3 Cneay-

ROLWKUX MeTogoB U1 nx KOM6I/IHaLI|I/II/IZ

Ne MeToa

1 | YTunmsaums otpaboTaBLumX XXNAKOCTen na ckpybbepoB n Apyrux peareHtos, obpasy-
FOLLIMXCS Ha rmapoMeTanyprmyeckmx CTagmsax BollLenadmBaHna unn gpyrux onepaum-
ax apdpuHaxa

2 | YTunmsaums pacTtBOpOB NPOLIECCOB BbiLLeNnaydmBaHns, SKCTpakumm N ocaxxaeHns
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5.7 3awuTa NoYBbI U TPYHTOBbIX BOA

HAT 27

MpefoTepalleHne 3arpsi3HEHUst NOYBbI U MPYHTOBLIX BOA MYTEM MPUMEHEHUS Cnepy-

WX METOA0B:

Ne MeTtoa/obopyaoBaHune

Mcnonb3oBaHne repmMeTn3npoBaHHOW A PEHaKHOWN CUCTEMBI

Ncnonb3oBaHne 4BOMHOIrO OrpaxaeHms Uin yrnopHOM CTeHbI

Mcnonb3oBaHne KMCNOTOCTOMKOrO HenpoMoKaemMoro nona

Al W] N —

ABTOMaTUYECKNIA KOHTPOMb YPOBHS B peaKkLMOHHbIX annaparax

5.8 OTxopabl

HAT 28

CokpalleHre KonnyecTea OTX040B, OTNPaBfAeMbIX HA 3aXOPOHEHNE.
HOT peanusyoT Ha mecte, 4ToObl 0BnerdynTb NPoLEeCC NOBTOPHOIO MUCMOMb30BaHNSA
OTXOAO0B UMW, ECNN 3TO HEBO3MOXHO, 06eCneunTb yTUNM3aumo OTXo40B C NOMOLLbIO O4HOro

N3 CreayroLmMX METOAO0B UM X KOMBUHaLMN:

Ne MeTtoa/o6opyaoBaHune

1 |W3BneyeHmne MeTanmnoB 13 LUNAKOB, MbINeBbIX CbI/IJ'IprOB, CUCTEM BRayKHoro obecnbl-

nmBaHnNA

2 |MsBnevyeHne ceneHa M3 CUCTEM MOKPOro o6ecnbInMBaHns, CoaepXallumx CeneH, nepe-

Lweawmnn B rasoByto gasy

3 |MN3BneyeHne cepebpa M3 oTpaboTaHHbIX 3NEKTPOSIMTOB M PacTBOPOB MPOMbIBKA LUMa-

MOB

4 |WN3BneyeHne mMeTannoB N3 NPOAYKTOB OUYNCTKU SMEKTPONUTOR (Hanpumep, cepebpsaHbIn

LleMeHTaT, 0CafoK OCHOBHOro kapboHaTa Meau 1 T. n.)

5 |U3BneyeHme 3onoTa, 3onota, cepedbpa n MIMI n3 anekTponuTos, WaMmoB 1 pacTBOPOB

nocne BbilLlenavmnBaHmn4a

6 |3BnevyeHne MeTannoB U3 OCTaTKOB aHO40B

HAOT no wymy n 3anaxy OTCYTCTBYHOT, TaK Kak LWyM W 3anax 4n1s oTpacnum, nponssoaa-

LLlen aparoueHHble MeTansbl, He ABASOTCS MPUOPUTETHBLIMM.
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Pa3gen 6. 9kOHOMMYECKME acneKkTbl peanu3auum Hauny4wmnx

AOCTYMHbIX TEeXHONornm

6.1 ®aKkTopbl, BNuAOwWMe Ha AaHHble MO 3aTpaTtam

B HacToswem pasgene pacCMOTPEHbl BOMPOCHI, KacaromMecs OLEHKM 3aTpaTr npo-
MbILLTEHHBIX MPEANPUSATUN NO NPOU3BOACTBY APAroUeHHbIX MeTanmnoB — aduHaKHbIX 3a-
BOAOB Ha peanu3aunto oThenNbHbIX NPUPOAOOXPaHHBIX MEPOMPUATUN, B TOM YMCIE Ha npu-
obpeTeHne, MOHTaX, Hanagky u akcnnyarayuio obopynoBaHus, kKoTopoe obecnedynBaeT co-
KpaLleHne 3MNCCUN 3arpasHSFOLLMX BELLECTB B OKPYKatOLLYHO cpeay.

MpuBoAMMbIE faHHbIE MONYYEHbI N3 PasNMYHBIX UCTOYHUKOB: OT MPeanpuUsTUA, Mo-
CTaBLUMKOB TEXHOMOTMA U OBOPYyAOBaHUS, KOHCYNbTaHTOB. MIcnonb3oBaHbl OTKPbIThIE AaH-
Hble, MOYeprHyTble M3 cetTu WIHTEpHET, KoprnopaTuMBHbIX LOKMaAOB WM OTYETOB, Hay4HO-
TexHn4eckon nutepaTtypsbl 1 ap. OgHako sTa MHpopMauna He SBNSeTCs yHUMBEepCanbHOW n
He MOXET ObITb MCNONb30BaHa AN 4O0CTOBEPHOW OLEHKN HEODXOAMMbIX ByayLINX BNOXEHNN
KaXKLOro KOHKPETHOro NpeanpusaTis B TEXHONOMMM 1 obopyaoBaHue, KOTOPbIE NO3BOMAT CO-
KpaTuTb BbIOPOCHI 3arpsasHAOLWMX BELLECTB B OKpyxXawwyro cpegy. OHa oTpaxaeT nulb
NpUMepHbIN MaclTab HeobxoaMMbIX 3aTpaTt ANs peanusaumMy NPUPOAOOXPaHHbBIX MEPOMNpPU-
ATUN.

3avacTyo Mmeromeca aaHHble He No3BonarT AnddepeHympoBaTe 3aTtpartbl No OT-
AENBbHBIM MX KOMMOHEHTaM, T. €. pasgenutb oBLy0 CyMMYy Ha 3aTpatbl, OTHOCSALIMECH K
NPUPOL0OXPaHHLIM MEPONPUATUAM, U Ha 3aTpartbl, cBsA3aHHble C obLen mMoaepHuU3aumen
NpOM3BOACTBa U MyCcKO-HanagouHbiMn pabotamun. Takum obpasoMm, oueHKa (aKkTMYeCKOro
obbema pecypcoB, HanpaeneHHbLIX HA OXPaHy OKPYXAarLLEN CPeabl, KpanHe 3aTpyaHUTENb-
Ha, MOCKONbKY MPUPOAOOXPaHHbIE MEPOMPUATUSA, KaK MpPaBuio, COMNPSPKEHbI C MPOU3BOA-
CTBEHHbIM MpoLeccoM. EANHCTBEHHBIMN «YMCTLIMUY» 3aTpaTaMn ABMSKOTCA 3aTpaTtbl U Tex-
HOMOIMK, KOTOPbIE HE UMEKOT MHbIX LENEN, KPOME Kak YMEHbLUEHWE WM MpepoTBpalleHme

3MMUCCUI 3arpsA3HSAIOLLMX BELLECTB B OKPYKaIOLLYIO Cpeay.
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OpHako camo no cebe Hannune Bonee getanbHOWM MHOPMaUMN HeE ABMSETCA O4HO-
3Ha4YHOW rapaHTMen NPUMEHMMOCTU UMEILLIMXCS CBEAEHUN ANSA OueHKn Tpebyembix npea-
NPUATUAM BNOXEHUA B TEXHONOMMAN N 060pyA0BaHME NPUPOAOOXPAHHOro 3Ha4YeHms. NloMmmo
MacwTtaba npegnpuatna n ocobeHHOCTEN TEXHONOMMYECKOro npouecca npou3BoacTea apa-
FOUEHHbIX MeTanmnoB, CyLLeCTBEHHOE BIMAHWE Ha NOTEeHUMarnbHble pacxofbl OKasbIiBaKOT W
apyrne gakTopsbl:

- NOrNCTUKA W Pa3BUTOCTb TPAHCNOPTHOM MHPPaCTPYKTYpPbl, OKasbiBaroLLmMe Henocpea-
CTBEHHOE BO34,ENCTBME Ha NOCTaBKy MaTepuanos 1 NpoayKLnu;

- NIPSMblE ONEPaLMOHHBIE U3AEPXKKKN, CBA3AHHbIE, HanpuMmep, C OCOBEHHOCTAMU TPy-
A OBOro 3aKOHOAATENbCTBA U MECTHOIO pbiHKa TpyAa, KNMMaTtu4yeckMMm yCnoBuaMn, yaaneH-
HOCTBIO OTAENbHbLIX LIEXOB M Y4acTKOB, HaANMYMEM N CTOUMOCTLIO SHEPTUU U MHAPACTPYKTY-
pbl, cCneynansHeIMM TpebOBaHNAMM NO OXPaHe OKpyXKaroLwen cpeabl;

- pacxopbl, CBA3aHHbIE CO CObITOM U AOCTYNOM Ha PbIHOK, Ha MacTad KoToporo Bnn-
feT TakKe pasBUTOCTb TPAHCNOPTHOM MHAPPACTPYKTYpPbI, KNMMaTUYeCKMe YCNoBUA, CTPYKTypa
PbIHKa W OrpaHn4eHns, obyCcnoBneHHbIE BbIXOAOM Ha HOBbIE PbIHKU,

- IpYHUMNManbHO BaXKHa ANA NPOW3BOACTBA AparoueHHbIX MeTannoB KOHBIOHKTYpa
PbIHKa: CTOMMOCTb CbIPbS M WUCMNOMb3yEMbIX B NMPOU3BOLACTBE MaTtepuarnos, LieHa KOHEYHOW
NpoAYKUMN N ee anHamuka, obbem crnpoca n BO3MOXHOCTU ANA pacLUMPEHNS NpoM3BOACTBa;

- MHAMBMAYanbHble 0COBEHHOCTN KOHKPETHOrO MHBECTULMOHHOIO NpoeKkTa: rpaduk n
NPOTSHKEHHOCTb MHBECTULMW BO BPEMEHMW, YCINOBUS MOCTaBKN N pasnnyHblie CPOKU 3KCMya-
Taumm obopyaoBaHnd, AOCTYNHOCTb 3HEPreTUYECKOM U MHOW MHPPaCTPYKTYpPbl, NPOLEHTHaNA
cTaBka 1 JOCTYNMHOCTb KPEAUTHBIX PECYPCOB, KOpNopaTmuBHasa CTpyKTypa.

YKkasaHHble akTopbl CBUAETENBCTBYIOT O TOM, YTO MOSIHbIE N OCTOBEPHbIE SKOHOMMU-
YecKkne pacyeTbl BO3MOXHbI TOMBKO C Y4ETOM MECTHbIX YCNOBUA N KIKOYEBbLIX NapameTpos,
BNNAOLLMX HA (PMHAHCOBbIE NOKasaTeny NpeanpuaTui.

B HacToswee Bpema B Poccunckon degepaumm HEManoBaXKHyO POnb B OLEHKE A0-
CTOBEPHOCTWN CBeAeHUM O 3aTpatax apUHaKHbLIX NPEANPUATUA OKasbiBaeT BbICOKas BONa-
TUNBHOCTb BarnoTHbLIX U PUHAHCOBBIX PbIHKOB. [M0STOMY Heobxoauma KOppeKTMpOoBKa AaH-
HbIX, OO rogoBaga NPOLUEHTHasa CTaBKa, pacxofbl HA CCyAHbIE BbiNMaThl, YPOBEHb NMHPMALMN
N BantOTHbIE KYPCbl B TEKYLLIMA MOMEHT BPEMEHN MOTYT ObITb HECOMOCTaBUMbI C YCIOBUAMM,
B KOTOPbIX paHee NpeanpusaTUS OCYLLECTBNSANN COOTBETCTBYIOLLME BIOXKEHUS.

Heobxoanmo npuvHMMaTh BO BHUMaHUE U TOT ¢akT, YTO 3aTtpartbl HA MOAEPHU3ALMIO
npeanpuaTus, ¢ OAHOW CTOPOHbLI, MOTYT COAEPXaTb 3HaYNTENbHbLIW BanoTHLIV BKNag, CBS-
3aHHbIM C NPUOBPETEHNEM, MOHTEXOM, Hanagkouh M 3adacTyro JKCnnyataumen npupoao-

OXPaHHOro 1 MHOro 00opPYAOBaHUS (M TEXHOMOIMMI), KOTOPLIA BBULY CYLLECTBEHHOrO M3MEHEe-
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HWUSI Kypca BantoT B pyOneBoM SKBMBaneHTe 3HauMTensHoO yeenuunsaetcs. C apyron cTopo-
Hbl, pyOneBble 3aTpaTbl Ha CTPOUTENLCTBO, NpUobpeTeHne paboT 1 ycnyr Ha MECTHOM PblH-
ke, afdMUHUCTPaTUBHbIE pacxoibl NoABepXeHbl NHPNSUMK. Bce 3TO BaXXHO yynTbiBaTh Npu
oueHke ByayLmMX 3aTpaT Ha MOAEPHU3ALUMIO NPEANPUATUS N ero 3KOMOrMYECKYH pesyrbTa-
TMBHOCTb. Henb3s He cunTaTbCsl C TeM, YTO CTPOUTENLCTBO OTAESNbHbIX 0OLEKTOB 3aTarmea-
eTCs Ha roAbl C MOMEHTa BblAENEeHNs CPeacTB, UHPNSUMA BNMSET Ha 3apaboTHyto nnarty,
pPacTyT agMUHUCTPaTUBHbIE pacxoibl U CTOUMOCTb MaTepuarnos, cnefoBaTesibHO, 00beM 3a-
TpaT yBENNYMBAETCH NO CPABHEHWUIO C NEPBOHAYANBHO YTBEPXKAEHHbBIM.

MoabIToXMBas BbllLeckasaHHOe, BaXKHO MNOAYEPKHYTb, YTO (pakTUYecKMe pacxopbl Ha
BHEAPEHWE NPMPOAOOXPaHHBbIX MEPOMPUATUA U TEXHOMNOMA B NPOM3BOACTBO AparoleHHbIX
MEeTannoB 3aBMUCUT OT OOLLEN SKOHOMWUYECKOW CUTYaLMKN, HANoroBoro pexmuma, 4oCTynHOCTH
(PMHAHCOBbLIX PEeCypCcoB, HanNM4nUs NbroT N CyOCUaNA, KOHKPETHOrO NPEeAnpUaTUS N KOHKPET-

Horo obopyaoBaHus.
6.2 MHBecTUUMOHHbIe 3aTpaTbl adphMHaXHbIX 3aBOAOB

Pecypchbl, KOTOpblE NPeanpPUSTUE MOXET HanpaBWTb HA MOLEPHM3ALMIO MPON3BOLCTBA
N peanunsaymo NPUPOLOOXPaHHbIX MEPOMPUATUIA, 3aBUCAT B NMEPBYIO O4Yepenb OT KOHBHOHK-
TYpbl pblHKa AparoueHHbIX MeTannoB. Ha 3TOM pbiHKE OTAENbHbIE NPEANPUATUS HE UMEIOT
BO3MOXHOCTW BINUATL Ha LIEHY KOHEYHOW NMPOAYKLMM, YTOOLI XOTS Bbl YaCTUYHO KOMMEHCUPO-
BaTb 3aTpaTtbl HA BHeAPEeHNE 3PGEKTMBHBIX TEXHOMOMMA N peanm3aumnio NpMPOA0OXPaHHbBIX
meponpuatnin. OHM He MOTYT TakKe NepPenoXuUTb YacTb CBOMX M3LAEPXKEK Ha NOCTaBLUMKOB
CbIpbS 3@ CYET CHXKEHMSA UMW LiEH Ha Cbipbe. LleHbl Ha AparoueHHble MeTanmbl perynmpyroT-
Cs KOTUpoBkamm Ha JIoHBOHCKOM Bupxe meTannoB (MCKNOYEHWEe — nannaguin, NOCKOmbKY
Poccunckas ®epepaums ABNSeTCA OCHOBHBbIM NPOU3BOAUTENEM Nannagns B MUpe 1 MOXET
BNMATb HA KOHBIOHKTYPY pblHKa). OTCoAa MOXHO 3aKMNioYMTb, YTO 3aTpartbl NPeanpuaTUin Mo-
ryT 6bITb KOMMNEHCMPOBaHbI NPaKTUYECKN €AUHCTBEHHBIM CNOCOOOM — 3a CYET yBENUYEHMUS
o6LEeMOB NpoON3BOACTBA.

3artpatbl Ha SKONOrMYeCcKne MepOnpPUATUA PasnNMYHOro poga Hen3beXXHO NPUBOAAT K
YBEINNYEHWIO 3KCMIyaTauUMOHHBIX PacXOAO0B, HO, Kak MpaBuilo, He JatoT Takoro MoBbILIEHUS
3P PEKTUBHOCTM NMPON3BOACTBEHHOIO MPOLIECCa, KOTOPOE MOXET ObITb MOMYyYeHO B pe3ynb-
Tare BHEAPEHUS MepP, HanpaBEHHbIX Ha KOPEHHYH MOAEPHU3ALMIO MPOU3BOACTBEHHOMO
npouecca. BmecTte ¢ TeM Takon NOAXOL CBA3aH CO 3HAYUTENbHBIMU KanuTanbHbIMU BIOXe-
HUSIMW, OCTAHOBKOW MPON3BOACTBA 1 MPOYMMM HETATUBHBIMU DakTopamu.

CoBCTBEHHBLIM SKOHOMWUYECKUA NOTEHLUMAnN NPUPOA0OXPaHHbLIX MEPONPUATUA HE3HAYN-

TeneH. Croga MOXHO OTHECTU W BHeJgpeHne ManooTxoaHbIX TGXHOJ'IOFI/IIZ, 1M Npon3BoACTBO
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noBoYHOW MPOAYKLMM, N MOMNE3HOE MCMNOMb30BaHNE OTXOA0B, 06pasyrLUMXCA B OCHOBHOM
npounssogcTee. K ToMy e npon3BoaCcTBO NOBOYHBIX MPOAYKTOB HE UMEET YCTOMUMBOrO Cnpo-
ca, noTeHuwan BbIXOA4a Ha BHELUHME PbIHKM MpakTudeckn BecnepcrnekTMBeH C 3KOHOMUYeE-
CKOW TOYKM 3peHuns. 3aTparhl )Ke Ha Takoe Npou3BOACTBO HEM3DEXHbI, MOCKOMBKY CyLLECTBY-
eT HeobxoauMocTb noaaepxaHma obopynoBaHna B pabodyem COCTOSIHUMKM, Bbl4eneHus
CPEACTB Ha Marepuarbl 1 3HEPTUIO.

Takum 06pa3oM, C TOYKM 3peHus BO3MELLEHMA 3aTpaTr Hambonee uenecoobpasHbl
KOMMJIEKCHbIE MEepbI, MPeayCMaTpmBaoLLME SKOMOMMYECKY0 MOLEPHM3ALMIO NPON3BOACTBA C
nepeHacTpoONKON NPOM3BOACTBEHHOINO npouecca B LENOM, ONTUMMU3aAUMEN OTAENbHbIX €ro

3BEHLEBR W pacluMpeHnemM o6 bLEMOB NPOU3BOACTBA.
6.3 [laHHble 0 3aTpaTax Ha NPUPOAOOXpPaHHbIe MepoNnpUATUA

Hwke npnBogAaTCca AaHHbIE O NPUPOAOOXPaHHBIX MEPONMPUATUAX, NPOBOANUMBIX MPea-
NPUATUSMN — NPOM3BOAUTENAMM AparOLeHHbIX MEeTanmnoB 1 3artparax Ha Hux. Cnegyet oro-
BOPUTBLCS, YTO MO OOMbLUMHCTBY 3aBOAOB, KOTOPbIM paspelleH ahduHaK aparolUeHHbIX Me-
Tannos, kakas-nmbo nHpopmauma o NPUPOAOOXPAHHBLIX MEPONPUATUSX OTCyTCTBYET. Heko-
TOpble NPeanpuATUa oduULManeHO MOAYEPKMBAKOT BaXKHOCTb W COUManbHYyH OTBETCTBEH-
HOCTb CBOWMX KONMNEKTUBOB 38 COXPaHEHNE OKpPYXaroLen cpeabl U CTPEeMMEHNE MakCUMarbHO
CHU3UTb HeraTtMBHOE BO3fencTsme Ha npupogy. CosfgaHbl atTectaumoHHble naboparopuu,
OCHOBHbIM HarnpaBneHneM AEeATENbHOCTU KOTOPbIX ABMASETCHA KOHTPOMb COAEPKaHUs Bpea-
HbIX BELLECTB B rasoBbIX BbiOpocax B atMocdepy, B BO3Ayxe N NoYBe 30HbI BNNAHNA Npea-
npuatna. Konnyecteo BbIOPOCOB 3arpsa3HAOLLMX BELLECTB CTPOro onpeaeneHo HopMartmea-
MU NpeaenbHO-A0NYCTUMbIX BbIBPOCOB M KOHTponupyeTca PocnoTpebHan3opoM n ero tep-
puTopmanbHbIMK yrpaBneHUsIMm.

HeatensHoCTb addPUHaKHbBIX NPeanpusaTMin no cbopy, MCNONbL30oBaHUKD, 00e3BpeXNn-
BaHMWIO, TPAHCMOPTUPOBKE, pasMeLLEHMIO ONacHbIX OTXOA0B NuueHanposaHa. Mo mepe obpa-
30BaHNA OTXOAbl NepefaroTCs CTOPOHHMM OpraHn3aumam, KOTopble, B CBOK oYepeb, UMEoT
NLEH3MM Ha YyTUNM3aLMI0, MCNONB30BaHNE U 3aXOPOHEHME OTXOA0B B 3aBUCUMOCTM OT UX
BMaa.

3aMKHYTbIN TEXHOMOrMYECKUN LWKIT, COBPEMEHHAA CUCTEMA OYUCTKM rasoB, OXBaTbl-
BaroLLas BCe TEXHONOrMYecKne npoLeccChl, CUCTEMaTUYECKMA KOHTPOMb cobniogeHns napa-
METPOB npouecca adpduHaka — BOT TpW MaBHbIX dakTopa, kKoTopble obecneunBaroT
HaOEeXHYH0 3aLnTy NPUPOAbI.

Ha npeanpmatnax OencTByeT CUCTeMa 3KOMOMMYECKOr0 MeHeKMEHTa B COOTBET-

cteuu ¢ ISO 14000
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B 3A0 «KbIWTbIMCKMA MEAEINEKTPONUTHLIA 3aBOA» PELUEHbI CEAYHOLME 3KOMormye-
ckme npobnemsi:

- BBEAEHA B CTPOW HacocHas CtaHuus 0O0pPOTHOW BOALI U FPagupPEH, YTO NO3BONUIIO
OpraHn3oBaTb 3aMKHYTbI LIMKN BOAOCHAGXEeHNa NpeanpuaTus;

- yCTaHOBMNEHbI HOBble (PuUnbTp-Npecchl (Nponssoactea Wtanum) ana o4icTku npo-
MbILLSIEHHBLIX CTOKOB, TMBHEBbLIX CTOKOB;

- Ha BbITSKHbIX BEHTUNALUMAX MeAennaBubHOro U 3NeKTPONM3HOro LIEXOB nocTasne-
Hbl UMNYNbCHBIE PyKaBHbIE (PUNBTPbLI, ranbBaHNYECKNE BONOKHUCTbIE PUNBTPLI, CKPyDOepb!,
kanneynosutenu (npounssogcrtea Poccum v duHnangnum), 4yto obecneumBaeT AOMYyCTUMbIN
YPOBEHb KOHLEHTPpaLMM MNbifnn, aspo30rien Megmn, HAKENS, cBMHUA, cepebpa, CEPHON KMCNOTbI
B BbIOpOCax B aTMOCHEPHbIN BO3AYX;

- KOTEMbHbIE UCMOMb3YHT NPUPOAHbLIA ra3 BMECTO MasyTa, 3a CYeT Yero CHU3UNOCh
coAepaHue B BbIbpocax yrapHOro 3aBa, OKCMAO0B asoTa, Amokcuaa cepsbil;

- CMOHTMPOBaHbI KaMepbl LOXWUra rasoB C LENb CHWKEHUS COAEPKaHUS B rasoBblX
BbIOpOCax okcuaa yrnepoga v yrnesoaopoios.

K coxxaneHnto, KOHKpeTHbIE Nokasartenu 3aTpaT Ha CTOMb BaXKHble NPUPOLOOXPaHHLIE
MEPOMNPUATUA Ha AaHHOM 3aBOAE OTCYTCTBYHOT.

NmetoTca oduymnaneHblie gaHHble No rpynne KoMnaHun « HopunbCKMA HUKENb»: B Lie-
nom obuwme pacxoabl 1 MHBECTULMN Ha OXpaHy OKpyxarowen cpeabl B 2014 rogy coctasunm
19,4 mnpa pyb., uto Ha 6,8 % Gonblue, Yem B 2013 rogy. M3 HUX TekyLume 3aTpaThbl Ha oxpa-
Hy OKpyXarowlen cpenbl coctasmnu 13,9 mnpa pyb., B TOM 4nicne Tekywme 3aTtpaTbl 3ano-
napHoro dunnana — 12,9 mnpg py6., Konbckon ropHo-meTannyprnieckon KomnaHum —
0,8 mnpa py6. BaxHenwen npobnemon 3anonapHoro dounmana Obifio M OCTaeTcs BbICOKOE
coAepxaHne B atMOCEepHOM BO34yXE AMOKCMAA CEPbI.

3atpatbl Ha BbINOMIHEHNE NPUPOAOOXPaHHBIX MEPONMPUATUIN B LIENOM NO rpynne yee-
nmumnuck Ha 42,1 % wn coctasunu 5,4 mnpg pyd., B ToM yucne y 3anonapHoro dunvana —
4,3 mnpa py6., y Konbckon ropHo-meTannyprideckon komnadmm — 0,9 mnpg pyo6.

OxpaHa okpyxarolen cpegbl — 0anH 13 rnaeHblx npmnoputetoB OAO «KpacHosapcknm
3aB0j LBeTHbIX MeTannoBy umeHn B. H. ['ynuaoBa» Ha Bcex cTagmax npon3BoaCTBa.

OAO «KpacuseTmeT» ogHMM M3 NEPBbIX METaNNypruyecknx npegnpuatnin Poccun-
ckon depepauynm BHELPUNO U CEPTUPULMPOBANO CUCTEMY 3KOMOrMYECKOro MEHEeKMEHTa,
COOTBETCTBYHLLYIO MEXAYHAPOAHbIM TpeboBaHnaM 1 TpeboBaHMAM POCCUNCKOro 3akoHoaa-
TEenbCTBa NO OXpaHe OKpyXarollen cpelbl. Bce TexHonornyeckme npoueccsl nNpeanpuaTua

paspaboTaHbl C y4ETOM MUHMMANBLHO AONYCTMMOrO yulepba ansa OKpyXaroLen cpeabl.
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Beibpockl BpeaHbIX BelecTs B aTMocdepy 0bpasyroTcs n3 Nnpon3BOACTBEHHbLIX ra3os,
KOTOpble NOABEPraTCa OYNCTKE C MPUMEHEHNEM TEXHUYECKMX CPEACTB, a TakkKe C UCMOJfb-
30BaHWEM MpuHLUMNa B3aMMHOW HEWUTPanu3aumm HEKOTOPbLIX BPEeAHbIX UHIPEeANEHTOB BbIOPO-
coB. [Jns 3awmtbl atTMOCHEpPHOro Bo3gyxa OT 3arpA3HeHnsa CTauMOHapPHBIMU UCTOYHMKaMMU
adppuHakHOro npousBoacTBa paboTaeT y4yacTOK MbiNeynaBNMBaHUA W raso04vUCTKU.
Ha yyactke peanusyeTca MHOroCTyneHYaTtbil aBTOMaTU3NPOBaHHBINM MPOLECC OYMCTKM Ha
3nekTpodunbTpax 1 NeHHbIX annapartax. Beibpockl B aTMocepy OT UCTOYHUKOB KOHTPONN-
PYHOTCA aBTOMaTUYECKON CUCTEMOW KOHTPONSA (rasoaHanutmyeckmin komnnekc TE-1 M) kax-
Aable 6 muH. Mo cBoen onepaTMBHOCTM K NOMHOTE BblAaBaeMon MHOPMaUMM cMcTeMa aBTo-
Martnyeckoro koHTpona «KpacuseTmeTta» ABNAeTca ogHOM M3 nyyvwunx B Poccun. MoruTo-
PUHI OCYLLECTBNAETCA 3KONMOrMYeCKUMM crnyxbamm nNpeanpusatua M TEXHONOMMYECKMM Mnep-
COHaromMm, KOTOpbIA BBOAUT KOPPEKTUPOBKM B TEXHOMOIMYECKMe nNpoLeccs! 4na onTumMm3aauymm
rasoBbIX BbIOpocoB B atMocdepy. [ToMMMO 3TOro, NOCTOAHHO YMEHbLLIAETCA KONNMYECTBO UC-
NONb3YyEMbIX TEPPUTOPUIA ANS CHPKEHUS BNNAHNA AEATENBHOCTM Ha NoyBbl. KekoxpaHunuwe
B HacTosillee BpPEMSA He UCMOMb3yeTca ANA 3aXOPOHEHUS MPOU3BOACTBEHHbIX OTXOAOB.
Mnowanb HapyLeHHbIX 3eMenb ymeHblumnack Ha 39 % 3a c4eT npoBefeHHbIX paboT no pe-
KynbTMBaLun.

B 2015 rogy B «KpacuseTmeTe» obpasosarnocs 10 247 M3 oTxoA0B, 6OMbLLYHO YacTb
KOTOPbIX COCTaBMAOT NPOMbILUSIEHHbIE OTXOAbI (TMNCOCOAEPXKALLME KEKUN U TUAPOKCUL anto-
MUHUS), oTHocawwmecs K IV knaccy onacHocTU. OHWM YyTURM3MPYIOTCA KOMMAHMEN «IKope-
CypcC». 3a cyeT peuHXUHUPUHra TexHonornm (3ameHa peareHtoB) ¢ 2017 roga nnaHupyeTcs
coKpalleHne konmuyectBa obpasyrowmxca rmncocogepxawmx kekos B 10 pas. B 2015 roagy
«KpacupeTMeT» nony4mn NUMUEH3NIo Ha OCYLLIECTBNEHWNE AeATENBHOCTM No cOopy, TpaHcnop-
TMpoBaHuto, obpaboTtke, yTunmMsaumy, oOe3BPEXNBAHUIO, pPa3MELLEHMIO OTX04oB |-
IV knaccoB ~ onacHoCTMW. B Tabnuue 6.1 npueBefeHbl  3aTpaTbl Ha 3KOSIOTUKO

OAO «KpacugeTtmeT».

Tabnuya 6.1 — 3arpatbl Ha akonoruo OAO «KpacuyseTmeT»

2013 rop, 2014 rop, 2015 rop

Tekylpne 3atpaTbl Ha COLEPKaHNE OYMCTHBIX CO-
yH P AP 465 516 601
OPYXEHUN, MITH. pyO.

NHBECTMLUMM B 3KOMOTMYECKYHD  MporpamMmmy,
; Y Porp Y 42 141 81
MIH. py0.

143



UTC 14 - 2016

OcobeHHo nogpobHas nHpopmauma 0 NPUPOLOOXPAHHBIX MEPOMNPUATUSX U AeATENb-
HOCTM no  ynyyleHuto 3KONOrMYeCKOm obcTaHOBKM  paHa NpeanpuaTneEM

AO «Ypananektpomegb». metomecs gaHHble cBeaeHbl B Tabnumuy 6.2.

Tabnuya 6.2 — [JaHHble N0 NPUPOL0OXPaHHbBIX MEPOMPUSTUAX, MPOBOANMBIX B

AO «Ypananektpomeab» B 2010-2015 roaax

Cymma
CpeacTs, Bbl-

AendemMblX Ha 3KcnnyaTa-

npupoao- LMOHHbIE
loa OCHOBHbIE NPUPOLOOXPAHHbIE MEPONPUATUS
OXpaHHble pacxogpbl,
meponpus- | MnH. py6.™
TNA,
MIH. py6.
1 2 3 4
YTBepxaeHbl nocraHosneHnem [naBHOro caHuTapHo-
ro spada Poccuinckon depepaunm rpaHnubl OKOH4Ya-
TENbHON CaHWUTapHO-3aWMTHOWM 30HblI Aana  Bepx-
HEeMbILMWHCKOW NPOMNMIIOLLAAKN.
Mpopgomkanuce paboTbl NO  OpraHM3aumMm O4YUCTKU
NMBHEBBIX CTOKOB. [MpoBeaeHbl NPOeKTHbIE paboTbl NO
y3rny nepexsata NPOMIIMBHEBLIX CTOKOB CEBEPHOrO
KONneKkTopa Ha ocHoBHOM nnowaake (r. B. Meiwma).
2010 50 747,5

Ha dounmane NMCLUM (n. Bepx-HensuHcknin) nywieHa B
aKcnnyataumio ycTaHoBKa ANS OYUCTKUA FIMBHEBBLIX Y
APEHaXHbIX BOA,.

AOna noppepxaHus addekTUBHOCTM paboThl Nbine-
rasooumcTtHoro obopyaoBaHUs  MeTannyprim4eckoro
uexa punmana MMMV Ha ypoBHe NPOEKTHbIX NoKasaTe-
nen npmnobpeTteHo n 3ameHeHo 20 TbiC. PUNbLTPOBanb-

HbIX PYKaBOB.

3 QkcnnyaTaunoHHble 3aTpaTbl Ha OXpaHy OKpyXKatolleh cpeabl (pacxogbl Ha cogepxaHue

Mbine-raso- U BOAOOYNCTHBIX COOPYKEHUN, CUCTEM OOOPOTHOrO BOAOCHAOKEHUSA 1 T. M.).
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4

2011

30

890,0

MpoBepeHbl paboTbl MO MoAepHM3aUMn  nbline-
ra3ouMCTHOrO obopynoBaHus XVIMUKO-
MEeTannypruieckoro uexa (ckpybbepa BeHtypn).

Mpopomkanocb MNPOEKTUPOBAHME CUCTEMbI OYUCTKM
NMBHEBbLIX N NPOAYBOYHbIX BOA. MpmnobpeTeHo Hacoc-
Hoe ofopypoBaHMe ANSA CTaHUMW nepexBaTta CTOKOB
CEBEPHOro JIMBHEBOrO KONIEKTOpPa OCHOBHOW MPOM-

nnowaakm

2012

126,7

899,4

HavaTo cTponTensCTBO y4acTka No OYUCTKE NIMBHEBLIX
N MNPOAYBOYHbIX BOA, NpunobpeteHo obopyaoBaHune
AN yyacTka, OCYLLECTBANCA MOHTax 1 06Bs3ka 06o-
py4OBaHUS.

Ha dounuane MMM Havata paspaboTka npoekTta cu-
cTeMbl cbopa N OYNCTKM NPOMIAMBHEBBIX CTOKOB NPOM-
nnowaakn. BeINONHEHbI MHXEHEPHbIE U3bICKaHNA.
MpogorkeHbl paboTbl MO nogaepxaHnio 3hdPeKTmB-
HOCTM paboTbl NbINE-rasoouNCTHOrO obopyaoBaHUS
MeTannyprudeckoro uexa dunmana lMNrM Ha yposHe
NPOEKTHbIX Nokasateneun (NpnobpeTteHs! HoBblE (Unb-
TpoBarnbHbIX pykaBa, NPOBEAEeHbl UCMNbITAHUSA HOBbIX
TkaHen, npuobpeTeH M yctaHoBneH npubop Henpe-
PbIBHOIO AENCTBUA ANA KOHTPOMNS YPOBHS 3anblleHHO-

CTW U UCNPaBHOCTN PYKaBOB)
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2

4

2013

380

983,2

3aBepLueHbl paboTbl N0 OpraHM3auUmMm OYUCTKU NNBHE-
BbIX M MPOAYBOYHbLIX BOA OCHOBHOM MMOLWAAKW, YTO
NO3BONMNO NpeKkpaTUTb COPOC HEOUMLLEHHBIX CTOKOB B
03. Kntoun n npaktnyeckn nepentn Ha ©GecCTouHyH
cucteMy Bogononb3oBaHnsa. OObekT caaH B aKCnnya-
Taumto. NpoBeaeHbl NycKo-HanagouvHble paboTbl.

Ha dounmane TMNMM paspabotaH npoekt cbopa wu
OYUCTKN NIMBHEBbLIX CTOKOB, @ TakkKe MNPOEKT PEKOH-
CTPYKUMM NpyAa-OTCTOMHMKA CTaHUun HenTpanusa-
L.

MpoBoasaTcs paboTbl N0 nogaepaHno 3PPEKTUBHO-
cTn paboTbl BOAOOYUCTHOM YCTaHOBKM Ha dunmane
MCLM, npoBepeHa 3ameHa OUNbTPyOLWMX MaTepua-
nos..

MocTosHHO npurobpeTatoTca HOBbIX (PUNBTPOBANbHBLIX
PyKaBOB ANS ra3oouncTHOro obopyaoBaHna Megenna-
BUNBHOMO LieXa OCHOBHOW MPOMMNOLWAAKM U meTan-

nyprmdeckoro uexa punuana MNrim

2014

211

1064

Hayato CTpOMTENLCTBO  OMNbITHO-NMPOMbILLIEHHOIO
yyactka no o0e3BpeXuBaHUIO TEXHOreHHOro MeCTO-
poxaeHnsa «Knposrpagckme nMpUTHbIE Orapkny.
MpoBeaeHa pPeKOHCTPYKUMSA NblNe-ra3ooyuncTHoro 06o-
pyooBaHua otaeneHns apobneHns oboratntensHOW
dhabpurkm n yqactka nogrotoku Npod Coipbs.
MprnobpeTeHbl HOBblE (UNBTPOBAnbHLIE pyKaBa Ans
rasoouncTHoro obopyaoBaHns OCHOBHOW MOLLaAKM W
dhunmnanos.

B TeueHne roga npoesegeHa bonbwan paborta no ose-
NEHEHNIO N OBYCTPONCTBY TEPPUTOPUN, NPUNEratoLLEN
K OCHOBHOW MpOMNSoWaake npeanpusaTus, OTKPbIT
Mapk YI'MK.
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1 2 3 4

[MpoBepeHa mogepHM3auma anekTpodpunsTpa B OTAE-
NEHUM MbiNeynaeBnMBaHNA W ra3004YUCTKN  XUMUKO-
METannypru4eckoro Lexa.

3aBepLueHo CTPOUTENBCTBO OMbITHO-MPOMbILLNIEHHOMO
yyactka no 00e3BpeXuBaHUIO TEXHOrEeHHOro MeCTO-
2015 139 1199 poxaeHnsa «Knposrpagckme nMpUTHbIE Orapkmny.
MpoBeneHbl noaroToBuUTENbHbIE PabOTbl MO PEKOH-
CTPYKUMM MbINe-rasoouncTHoro obopyaoBaHnsa yyacT-
ka nogrotoBku Npob ceipea OTK dunmnana MMM.
MoctoaHHO npoBoauTcsa pabota no noagepXKaHuko
BbICOKOW 3(PPEKTUBHOCTM  CYLLECTBYHOLUMX Mbine-

ra3o04ymnMCTHLIX U BOAOOYNCTHBLIX COOpy)KGHI/II;I

Ha npoTtspkeHnn Bcex neT Benack paboTta no pas3paboTke M COrnacoBaHMIO B KOHTPO-
NNPYROLLMX OpraHax Bcen HEOBX0AMMON HOPMaTUBHOW NMPUPOACOXPAHHON AOKYMEHTaLMN.

Ha oboratutensHon cdhabpuke cdounman MMM exerogHo ¢ Uenbi CHWKEHNS TEXHOrEH-
HOW Harpysku Ha OKpyXaroLlyto cpefy nepepabartbiBaroTCs COTHU TbICAY TOHH MeTannyprm-
YeCKMX LunakoB cOBCTBEHHOrO NPON3BOACTBA.

MpoBOANTCA SKONMOrMYECKUA MOHUTOPUHI OOBEKTOB OKPYXKarLWEN cpeabl B panoHax
pasMeLLEeHNs NPOMMIIoWaaoK npeanpusaTus. NMoctosHHO npuobpeTtanock Ana nadopatopum
ynpaeneHns OXpaHbl OKpyKatoLen cpeabl HoBoe 060pya0BaHNE C LIENbH0 COBEPLLEHCTBOBA-
HUS1 3KOAHANUTMYECKOrO KOHTPONS.

ExxerogHo paboTHMKM NpeanpusaTus NPOXOAAT 3Konornyeckoe obydeHme, 4To cnocob-
CTBYET MOBbLILLEHNIO KyNbTYPbl MPON3BOACTBA U CHWKEHMIO KONMYECTBA 3aMeYaHnii npu npo-

BEAEHMM NPOBEPOK.

Pasgen 7. NMepcnekTUBHbIE TEXHONIOTUMU

7.1 MNMepcnekTUBHbIE TEXHONOMMU NPOU3BOACTBA 30J10Ta U cepebpa

OCHOBHbIM METOAOM U3BNEYeHUs 30n0Ta U cepebpa 13 pya U KOHLUEHTpPaToB pasnmy-
HOro cocTaBa Moka OCTaeTCsa UMaHMAHOE BbilLenadMBaHne B LLENOYHOM cpepe. Bmecte ¢
TEM HE npekpaLlaroTca paboTbl MO CO3AaHNI TEXHOMOMMINA, HE NCMOMNb3YOLMX 3TOT YPE3BbI-
YaMHO TOKCWYHBIM pacTBopuTenb. Cepbe3Horo pacCMOTPEHUS C TOYKN 3PEHUSA BO3MOXHOCTU

NPUMEHEHNA 3acny>XMBakT UCCNeaoBaHUA, HanpaBneHHbleE Ha MCNOoNib30OBaHME TakuUX pea-
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FeHTOB, Kak Tuokapbamug, Tmocynbdarbl, ranoreHsl (xnop, 6pom, nog) B LLENOYHbIX pacTBo-
pax, HEKOTOpPble OpraHn4Yeckme coeguHeHus (Hanpumep, rymatbl 1 aMMHOKUCIOTHI) ([32]).

Hanbonee nepcnekTMBHbIM BapuaHTOM M3 MEPEYUCIIEHHBIX ABNAETCA TEXHOMOorns,
OCHOBaHHasa Ha TnokapbamMnaHoM (TMOMOYEBMHHOM) BbILLENaYMBaHNN Matepuanos, Cogep-
Xalmx 30n0T0 1 cepebpo, B KMCNon cpefe. IcxopHoe Chipbe NOABEPraroT BbilLenavymBaHunio
TnokapBbaMmmnaom B KUCNOM (Kak NpaBunio, CEPHOKMUCIIOM) pacTBOpe B NPUCYTCTBUM OKUCTIUTE-
nsa (4Yawe Bcero xnopuga unm cynedara xeneasa (l11)). 3atem 13 nony4yeHHoro pacreopa mns-
BNEKarT AparoueHHble MeTannbl B BUAE CMELUaHHbIX ThUokapbamMuaHbIX M TUoLMaHaTHbIX
KOMMIIEKCOB CMECLIO 3KCTpareHToB: Tpu-H-OyTundocdara n gudeHuntmokapbammaa B ke-
pocuHe. PeakcTpakumio 3onota u cepebpa ns opraHmyeckon asbl BegyT pacTBopamMm BOC-
cTaHoBuTenen (popmansgerna, conu rmapasnHa, wasenesas KMcnoTta, teTparnapodoparsi
nnp.). Cnegyet NogYepKkHyTb, YTO BBEAEHME B PacTBOP Ha CTafuM SKCTpakumm TmoumaHar-
NoHOB obecneynBaeT NOMHOTY U3BNEYEHNS AparoLUeHHbIX METanNoB B OpraHMyeckyro gasy.
ObpasoBaBLUascs Nocre peskcTpakuum BogHasa gasa, cogepxawan Tmokapbamma, MoxeT
ObITb HanpaeneHa B 060POT Ha CTagMIo BbilenadmBaHus Unm npoMbIBKU Keka BbllLenadmsa-
HUS.

LLinpokoe npoOMbILLNIEHHOE MPUMEHEHNe TuokapBamMuiHbIX pacTBOPOB B3aMeH Luna-
HUAHbLIX caepxmnBaetcs, 6esycnoBHO, Oonee BbICOKOW CTOMMOCTBIO AaHHOrO peareHTta rno
CPaBHEHWIO C LIMaHMAOM HaTpuS.

TuokapbamugHbIiM  BbilLleNnadvBaHMEM MOXHO BOCMOMb30BaTbCA Mpu nepepaboTke
CBUHLOBO-LIMHKOBBIX KEKOB, Npu4eM 3(PdEKTUBHOCTL NpoLecca NOBbICUTCA MPU 3NEKTPOBbI-
wenaymsaHun. 3o0noTo- Wunu cepebpocogepallmn ocafoK BbIAENAETCA Ha KaToe, a Ha

aHoAe NPOUCXOAUT BblaeneHne razoobpasHoro KUCrnopoaa.

7.2 MNMepcnekTUBHbIE TEXHONOrMU NPOU3BOACTBa MeTannoB

NNaTMHOBOW rpynnbl

CyuwectBytowaa B Poccun TexHonorna adpduHaka metannoB NnaTtMHOBOW rpynnbl
BasnpyeTca NpemmyLLeCTBEHHO Ha OCaauUTENbHbIX MEeToAax N npuemax. Takaa TexXHOnorus
Hens3bexXHO conpoBoXAaeTcsa 0bpasoBaHMEM MPOMEXYTOUHbBIX MPOAYKTOB M MaTOYHbIX pac-
TBOPOB, YTO AenaeT ee MHOroonepaumoHHON 1 NPUBOANT K YMEHbBLUEHUHO CKBO3HOIO N3Bne-
YeHMa AparoLeHHbIX MeTanmnos.

OKCTPaKUMOHHbIE MeTOAbl, BHEAPEHHbIE Ha OTAENbHbIX NpeanpuaTnax Poccuimckomn
depepaymmn, Takke obnagaroT pAooOM HELOCTaTKOB, K KOTOPbIM CrneayeT OTHECTU npexae

BCEro Hen3bexHbIE NOTEPU SKCTPAreHTOB W pacTBOPUTENEN, BCNEACTBME UX YaCTUYHOW pac-
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TBOPUMOCTW B BOAE U UCNAPEHNS; HEBLICOKME KO3PPDULMEHTLI pacnpefeneHns; MeaneHHyo
KMHETUKY.

MepeyncneHHble HepocTaTkm MOryT ObiTb NPEOAONEeHbl NMPW YCNOBUM 3aKpenneHus
peareHTa, B3aUMOAEWCTBYIOLLEro C  WU3BMEKaeMbIM  LEeHHbIM  KOMMOHEHTOM,  Ha
He pacTBOPMMOW B BOAE MaTpULE C PasBUTON NOBEPXHOCTLIO.

C y4eTOM HEeOoCnopuMbIX NPEenMyLLEeCTB CopOuMM NO CPaBHEHUIO C SKCTpakumen ee
HeobXxo4MMO OpraHn3oBaTb B COPOLMOHHOM KONMOHOYHOM BapuaHTe. OHa facT BO3MOXHOCTb
OCyLLECTBUTL pasgenerHne 6nmskmx no ceoncream MM n ux otaeneHme ot ConyTCTBYHOLLNX
LBETHbLIX METanmoB, Xenesa, CBMHLA, TUTaHa, cepebpa.

ObLee ymcno NpPon3BoANMbIX COPOEHTOB N3MEPSETCH AeCATKaMUN ThbICAY, NPUYEM Mno-
CTOSIHHO MOSABNATCA HOBble COPOEHTbI N OQHOBPEMEHHO Pa3BMBAOTCA Hay4dHblE UCCReno-
BaHWS MO UX CUHTE3Y N NPUMEHEHUIO ANA PELLEHUNS TeX UMK UHbIX 3aaay.

Hanbonee nporpeccnBHOW B HacTosLLEe BpeMS NPEeACTaBNAeTCA «TEXHOMNOrMsa Morne-
KynspHoro pacnosHaeanunsay (TMP) (B 3apybexHon nutepatype 0603Ha4aeTcs TEPMUHOM
MRR — method of molecular recognition) ([33]).

TexHonorMa MonekynapHoOro pacnosHaBaHna Hanbornee nepcnekTuBHa ANa CenekTmB-
Horo naenedeHns MMM 13 cnoXxHbIX MO COCTaBy TexHONornyeckux pacreopoe. TMP obecne-
UYNT TaKyH BbICOKYHO apbdekTUBHOCTL pasgeneHna MM, kak HM ogHa M3 U3BECTHbLIX TEXHOMO-
TN (PUCyHOK 7.1).

MpumeHernne TMP ansa seigenenns u pasgenexHmna MM nossonuT:

- 3HAUMTENBHO COKPaTUTL BPeMs npoLecca 3a cHeT ObICTPOW KUHETUKN pa3feneHns n
B LIMKMNE HaCbIWEHWS, U B LMKNE SMOMPOBaHNUS;

- COKpaTuUTb 0OBbEM NCMNOMNBb30BaHHLIX PEareHToB;

- OCyLLEeCTBNATL paboTy B HEMNPEPLIBHOM PEXUME,

- CYLLECTBEHHO YBENMMYNTb KO3MPMDUUMEHTbI pasgeneHns Mexay oTheNbHbIMU MeTarn-
namu nnatnHoBou rpynnel n mexay MM n npumecammn HebnaropoAHbIX METaNNMOB.,

- CbaKTI/I‘-IeCKI/I B OQHY CTaanio NoNy4YnTb BbICOKOYMCTbLIN MeTan.
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PucyHok 7.1 — TexHonoruyeckasl cxema pasgeneHnsa nnatuHoBbIX MeTanmnos

METOLOM «MOMEKYMNAPHOrO pacrno3HaBaHUa»

MeToa, nnn TexHonornsa, MONEKynapHOro pacno3HaBaHNa — 3TO OA4Ha U3 BETBEW Cy-
NPamMoneKynapHON XMMWKW, KOTOPYHO OMNPeAenstoT KaK «XUMUIO, U3Y4aroLLyto CTPYKTYpY W
dyHKUMKM accoumaumin aByx unm bonee XMMUYECKUX YacTul, YAEPKMBAEMbIX BMECTE MEX-
MonekynapHeiMu cunammny (XK. -M. Jler). [Ina obpasoBaHnsa KOMNNEKCOB AOCTAaTOUHO CpaBHU-
TenbHO cnabbix HeBaneHTHbIX B3aUMOAEWCTBMMA TuNa BOLOPOAHLIX CBA3EW WM BaH-4ep-
BaanbCoOBbIX CWN. Hayano cynpamMonekynspHoMm xumum Oblno nonoxeHo pabotamm
Y. MepepceHa No CMHTE3Y reTEPOLUMKITUYECKUX COEAUNHEHMIN Kracca NpoCTbIX 3hupoB (Kpa-
yH-3punpoB). Bcnep 3a kpayH-apupamm Obinn nonyyveHbl TPEXMEPHbIE aMUHO3PUpbl —
KpynTaHabl. [lanee cvHTE3npoBanu yxxe CoOefuMHEHUS HOBOMO MOKONeHna — cdpepaHibl, ka-
BUTaHAbI, Kpueparibl, TopaHAbl, KOTOpble 00pasyloT C M3BMeKaeMbiMU MOHaMM BeCbMa
MPOYHbIE KOMMEKCHI.

[MprHMMasa BO BHUMaHWe HeoBX0aMMOCTb CO34aHNSA BbICOKO3KOHOMMUYHOW TEXHOMONM,
30eCb cnepyeT caenatb BbIBOA, YTO MCMONb30BaHWE AOPOrOCTOALMX MaKpPOLMKIMYECKNX
coeauHeHMn ansa pewennsa npobnemsl pasgeneHnsa 6nmskmux no csoncteam MM Heueneco-
obpasHo. PasBuTme TEXHONMOMMN MONEKYNSPHOro pacno3HaBaHUs NOMAET MO NyTU KOHCTPYMU-
POBaHMS peareHTOB, MakCUMarnbHO «HACTPOEHHbIX» Ha 3af4aHHbIM MOH UM MOMEKyny 3a
CYET TOHKOrO COYEeTaHUs 3HEPreTMYecKUX M MPOCTPAaHCTBEHHbLIX (PakTopoB. JTO MO3BONUT

YAOBNETBOPUTE TPeboBaHUS BPEMEHN MO CENEKTUBHOCTM WU 3PEEKTUBHOCTU BblAeneHus
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AparoueHHbIX METanmnoB U3 TEXHONOMMYECKUX PacTBOPOB U MUHUMM3ALNN OTXOAO0B U BbIOPO-
COB OKpY>KaroLLyto cpesy.

Heobxognmo obpatnte BHUMaHME Ha TO, YTO B Ka4eCTBe 3MeHTOB B npouecce TMP
NCNONb3YHOTCS LLUMPOKO pacnpoCTpaHeHHbIe AELLEBbIE peareHTbl (CoNnaHas KMcnoTa, Xnopug
aMMOHUS, TmapaTt aMmmmuaka, xnopma Hatpua uT. n.), obecneumatrowme eoigeneHmne MMM B
BUAE TPYyAHOPACTBOPUMbIX COSEN, NOSyYeHne 13 KOTOPbIX CaMUX MeTannoB AeTanbHO N3y-
YEHO M TPYAHOCTEN He BbidbiBaeT. CneayeTt Takke OTMETUTb, YTO TEXHOMNOMMS NPUMEHSETCS

N ANsi OYUCTKM OT MeAU LMaHUAHbIX pacTBOPOB, CogepXallmX 30510To U cepebpo.
3aKnyuTenbHbIe MNONIOXXEeHUA U pPeKomMmeHagauunun

B uensax paspabotkm Hactosuwero cnpasodyHuka HAT npukaszom PoccraHgapTta ot
4 mapta 2016 r. Ne 228 Gbina copmmnpoBaHa TexHmnyeckasa pabdoudas rpynna Ne 14 «[Mpoms-
BOACTBO AparoLeHHbIX METANMNOBY.

B npouecce pabotbl Hag HacTosawmm cnpasodHnkom HAOT coctae TPl 14 6bin aktya-
nmampoBaH (npuka3 PocctaHgapTa oT 18 uona 2016 r. Ne 1053). B okoH4aTenbHbIn cocTaB
TEXHWYECKOW Tpynnbl, COrnacHo AaHHOMY Mpuvkasy, BOWMM 57 npeacraBuTeEnen npeanpus-

TUIN, HayYHbIX N HEKOMMEPYECKMX OpraHn3aunin, depepanbHbiX OpraHoB WUCMOSHUTENbHON

BnacTu.
Ne
damMunug, nmg, oTYECTBO OpraHusauyus
n/n
1 |ABpaamoBa EneHa ApcnaHoBHa OA «YpananektpoMeab»
BakaHoBa WpuHa [a3nmoBHa MAO «I'MK «HopunnbCku HUKENb»
3 |bapabowknH BaneHtnH EBreHbeBuy AO «EkatepuHbyprckmnn 3asog no obpaboTtke
LBETHbIX MeTannoB»
4 |BbauyHoB KoHcTaHTMH AnekceeBuy MAO «I'MK ,HopunbCknn HnuKenb"»
5 |benoB AHgpen Onerosuy ®OKY «[lMpobupHasa nanata Poccum»
6 |BbynbirvH AHatonui Hukonaesuy 3A0 «Pycckaa megHasa koMmnaHms»
7 |BbytoBckun Pycnan Onerosuy ®I'bY «BHUWU Skonormna»
8 |bbicTpoBa EneHa AHaTonbesHa AO «[lNprokckmin 3aBOA LBETHBIX METANMOBY
9 |BentoxunHey ['anvHa AHaTonbeBHa MAO «I'MK ,HopunbCKknn HnMKenb"»
10 |Beprusosa TaTtbsaHa ButanbesHa 000 «UHcTuTyT ,InnpoHuKens”»
11 |FenbmaH NeHHagnn Edprmosny AO «[Npunokcknin 3aBOA LBETHBIX METANMOBY
12 |oHyap Hatanuna BanepbesHa 3A0 «Pycckas megHas KoMmnaHms»
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13 |Fopaees Anekcen MiBaHoBUY 3A0 «Pycckaa megHasa KoMmnaHms»

14 |'puwaes Cepren VisaHoBu4 MwnnpomTopr Poccum

15 | Jaruyenko dayapa Bukroposuy MAO «I'MK ,HopunbCknn HuKenb"»

16 | Qybposckunn Bagnm JlsBOBUY AO «Konbckas TMK»

17 |Epmakos AnekcaHgp Bnagnmmposuy AO «YPANMNMHTEX»

18 |Epmunos BukTop Unbuy 3A0 «Kapabawmegb»

19 |EpueBa Jlto6oBb HukonaesHa 000 «UHcTuTyT ,InpoHukens”»

20 | XapexuH AHapen Anekcanaposuy MAO «lMontoc»

21 | XKutenko Jltogmuna lNeTpoBHa "oxpaH Poccun

22 |3aBapuH AnekcaHap CtaHncnasoBuY 3A0 «Kapabawmegb»

23 |3anyesa EneHa NBaHoBHa ®OKY «[lMpobupHasa nanata Poccum»

24 |3uHranesa Hapexna BayecnaBoBHa 3A0 «Hosropoacku metannypruieckmi 3a-
BOOA»

25 |Urawosa Hagexaa BukTopoBHa AO «[Npunokcknin 3aBOA LBETHBIX METANMOBY

26 | UkpsHHukos BaneHtnH Onerosuy MwnnpomTopr Poccum

27 |NnoxuH Uropb BukToposumy MAO «I'MK ,HopunbCknn HnKenb"»

28 |Knuce Bnagmmmnp AnsbeptoBuy 3A0 «Kapabawmegb»

29 |Kosanesa Onbra BacvnbesBHa AO «Hoeocnbupckmn acbbmHakHbIN 3aBog»

30 |KoxxaHoB AnekcaHgp JleoHngosuy MAO «I'MK ,HopunbCknn HnKenb"»

31 |Koponb KOpuin Anekcangposuy 3A0 «Pycckaa megHas KoMmnaHms»

32 |Kybawos Cepren Hukonaesuy MAO «I'MK ,HopunbCknn HnKenb"»

33 |Kysac EsreHnn Anekcangposuy 000 «E3 OUM-MHXXNHUPWUHT »

34 |NNactoukmHa MapuHa AHgpeeBHa. 000 «UHcTuTyT ,InnpoHukens”»

35 |Makapos Opuin AnekcaHaposuy 3A0 «Pycckas megHas koMmnaHms»

36 |Makapos AnekcaHgp AnekcaHgposuy 3A0 «3KAT»

37 |Manbiwes lNasen Bacuneesny AO «lllenkoBckun 3aBog BTOPUYHLIX Aparo-
LiEHHbIX METaNNoB»

38 |Munakos Buktop AnekcaHaposuy AO «HNWN ATmocdepa»

39 |Mypanees Agunb PuHaTtoBu4 AO «[lNprokckmin 3aBOA LBETHBIX METANMOBY

40 | OByapeHko EBreHnn Bacvnbesuy AO «BHUNXT»

41 |MeTtpeHko KOpuin AnekcaHapoBuy AO «Konbckas TMK»

42 |MuncapeB Anekcen AnekcaHapoBuy MAO «lMontoc»
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43 |Nonuos Muxann EBreHbeBmy AO «YPANMMHTEX»

44 |PymaHues [leHuc Bnagnmmposuy 000 «UHcTuTyT M'MNPOHMKENB»

45 | CemeHoB KOpun AnekceeBuny MAO «I'MK ,HopunbCknn HuKenb"»

46 | CnaunH EBrennmn N'eHHagbeBuY AO «[Npurokckmin 3aBOA LBETHBIX METANMOBY

47 |CnpopeHko Anekcanap HOpbeBuy 3A0 «KblWTbIMCKIMIA MEeAE3NEKTPONUTHBIN
3aBog»

48 | CkpbinHnkoB Bnagummp AnekcaHgpoud | PoctexHansop

49 | Ctykay Muxamn AnekcaHaposuy AQO «Hosocnbupckunn appuHaxKHbIN 3aBO4»

50 | TumodpeeB KoHcTaHTuH JleoHnaoBuY AQO «Ypananektpomenb»

51 | TypkmH Bnagumup Bnagmumuposuy 00O «Hetmyc»

52 | XaH Cepren Anekceesuy MwunnpomTtopr Poccum

53 | XmeneB Hukonawn bopucosuy OAOQ «KpacuseTtmeT»

54 |lWabannH AHTOH BanepbeBuy 3A0 «KbIWTbIMCKMIA MEeAE3NEKTPONUTHBIN
3aBog»

55 |Wopwukos KOpun CemeHoBUY MAO «I'MK ,Hopunbckunin HUKenb»

56 |Wynbrvn OmuTtpu PomaHoBuy 000 «E3 OUM-MHXXNHUPWUHT »

57 [KOawnH AnekcaHgp bopucosuy 3A0 «HoBsropoackmi metannyprmiecknin 3a-
BOO»

Takke Hag cnpaBoYHMKOM paboTan npogeccop MOCKOBCKOroO TEXHOOMMYECKOrO YHU-
Bepcuteta (MUTXT), UHCTUTYT TOHKMX XUMUYECKMX TEXHOMNOMMIA, HE BXOAAWMN B cocTas TPl
14 — bycnaesa TatbaHa MakcnmoBHa.

[Ana onpepenennsa ycnoBnn HOPMUPOBAHUSA OTEYECTBEHHbBIX NPeanpuaTMi Heobxoam-
Ma OLeHKa AOCTUrHYTbIX OTPacnblo NokasaTenen pecypco- U SHepros@EKTUBHOCTU U 3KO-
normnyeckon pesynetatmBHocTU. B yensax cbopa nHdpopmaumm o NpuMeHseMbIX Ha NPOMbILL-
NEHHbIX MPEeanpUATUAX TEXHONMOMMYECKNX npoueccax, obopyaoBaHun, 06 WUCTOYHUKaxX 3a-
FPA3HEHUSA OKPYXXatoLLEen cpefbl, TEXHONOMMYECKNX, TEXHNYECKNX U OPraHn3aumoHHbIX Mepo-
NPUATUAX, HanpaBreHHbIX Ha CHWKEHWE 3arpasHeHUs OKpyKarolen cpefbl U NoBbILEHUE
3HEpProadPPEKTUBHOCTN N pPeCypcochepexeHnsi, NOAroTOBNEHa «AHKETA ANA NPEeanpUaTUN,
cogepxawasa gpopmbl ans cbopa faHHbIX, HEOOX0AUMBIX ANsA pa3paboTkm npoekTa oTpacne-
BOro cnpasoydHunka HOT», koTopasa 6bina HanpasneHa B agpeca BCex NpeanpusaTyii no npo-
N3BOACTBY AparoueHHbIX MeTannoB. B kadectBe OCHOBbI ANA POPMUPOBAHNA aHKETbI UC-

nonb3oBaHa yHUpuLMpoBaHHasa aHkeTa, yteepxaeHHas bropo HAT.
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B cBs3n ¢ Tem, 4yTo 0OMEH MHGOPMaLMEN OCYLLECTBNANCH B YPE3BbIYANHO CXKaTble
CpOKW, MO paAy nokasarenen npu HanucaHum cnpasodHnka HAT 6binv ncnonb3oBaHbl Takke
3apybexHble maTepuarnsl — €BPONeENCKNA cnpasodHnk HAT ana npegnpustii UBETHOM Me-
Tannyprum, cratmcTuyeckme cOOpHUKKU, pesynbTaTbl Hay4YHO-UCCNEeAoBaTeNnbCKUX N guccep-
TauUMOHHbIX PaboT, MHbIE UCTOYHUKK, a Takke MHOopMaLUmMs, NonyYeHHas B XO4E KOHCyMbTa-
LMK C 3KCnepTammn B 0bnacT Npons3BoACTBa AparoLeHHbIX MeTanos.

HecmoTpsa Ha BonbLuoe KONMYECTBO NOMYYEHHOM MHOPMaUNN 1 3aMedaHnin, cneayeT
OTMETUTb HEKOTOPbIE NPOBNEMBI:

- UMEEeTCH HefoCTaToK MHGOPMaLUMM OTHOCUTENBbHO 4acTOTbl U3MEPEHUW B Crydae
NepnoaNYECKNX N3MEPEHNN;

- 32 HeBONbLUMM UCKITKOYEHNEM MMEETCHA HEeLOCTaTOK AOCTOBEPHON MH(OpMaunn oT-
HOCUTENBHO CUCTEMbI KOHTPOMA N CNOCOBOB N3MepeHns BbIOPOCOB.

PaboTta Hapg kaxabiM 13 pasgenoB Hactosawero cnpaeoyvHnka HOT npoxoauna B He-
CKOMbKO 3Tanos.:

1) PaspaboTka nepeon pegakumm OKyMeHTa.

2) PaccmoTpeHne nepeon pegakummn gokymeHTa dneHamm TPIC 14,

3) JopaboTka OTBETCTBEHHLIM MUCMOMHUTENEM MEPBOU pefakumm LOKYMEHTa B COOT-
BETCTBMM C NOCTYNMBLUMMMK OT 4dneHoB TPl 14 3ameudaHuamu/npegnoxernamn. Odopmne-
HWe OKOHYaTEeNbHOM peaakumm OKYMeHTa.

4) 'onocoBaHWe AOKYMEHTA B OKOHYaTENbHOW peaakumm B pamkax TPIM 14,

5) MybnnyHon obecyxaeHne, akcnepTnabl, B ToM Yncne B TK 113 «HOT».

B ny6nunuHom obcyxaeHnm npoekta HacToswero cnpaeodHmnka HAT (12.08.2016-12.09.2016)
npyHUManu yyactue cnegyrowme opraHnsagmn:

- AO «EkaTtepuHbyprckumn 3aBog no 06paboTke LUBETHLIX METANOBY;

- MAO «I'MK «Hopunbckmnn Hukenb» (OO0 «UHCTUTYT Mvnponukene», AO «Konbckas

"MKy, 3anonapHein punman MNAO «I'MK «Hopunbckun Hukenb)

Bcero B xoae nybnuyHoro obcyxxaeHns 6eino nonyyeHo 6onee 63 3amevaHus, KOM-
MEHTapPUEB N MPEANOXKEHNNA, KOTOPblE Obinn paccMOTpeHbl Ha 3aceganHun TP 14. o kax-
AOMY M3 HUX BbIHECEHO peLleHme O NPUHATUN NN 060CHOBAHHOM OTKIOHEHMM.

6) [lopaboTka OTBETCTBEHHbLIM WUCMOMHUTENEM OKOHYaTENBLHOM pPefakumn rno pesynb-
Taram nybnnyHoro obCy>KAeHUS 1 PasnuyHbIX SKCNepTUa.

7) YTBepxaerue cnpasodHuka HOT PocctaHgapTom.

Bce pasgenel cnpasoyHuka HOT cornacoBaHbl YneHamun TPl 14 B cooTBeTCTBUM C
yCTaHOBMNeHHOW npoueaypoun. MNMpoTokonbl ronocoBaHna UMEKTCA B AeNne HacTosWero cnpa-

BouHuka HAT n xpaHartca B bropo HAT.
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HanbHenwasa paboTa K nocneayrowemMy n3gaHuio 4OSMKHa NPOAOIPKaTLCH B Crieayto-
LLMX HanpaBneHnsXx:

- cbop (HakonneHue) AaHHbIX, YTOObl OLEHUTb COCTOSHWE OnpefeNieHHbIX TeXHUYe-
CKMX peLleHN Ha 3aBOACKOM YpoBHe, 0cOBeHHO noTeHumansHsle HAT;

- cbop AaHHbIX MO CTOMMOCTU (MHBECTULMMK, 3KCMNyaTaunoHHble pacxohbl), OTHOCS-
LLIMXCS KO BCEM TEXHUYECKUM PELLEHNAM, yUnTbiBaeMbIM Npu onpegenennn HAT;

- cOop AaHHbIX NO CTOMMOCTU N 3PPEKTUBHOCTUN BCEX TEXHNYECKNX PELLEHNI, CHKa-
FOLLWX BbIOPOCHI.

OObLee 3aknoyeHne, KOTOpoe MOXHO caenaTtb B peaynbTaTe NoAroTOBKM HACTOSALLEro
cnpaBoydHmka HOT, cocTomT B TOM, 4TO BeAyLMe OTe4ECTBEHHbIE KOMMNAHUN aKTUBHO 3aHu-
MaroTCHa BHEAPEHMEM COBPEMEHHbBIX TEXHOMOMMYECKNUX NpoLeccoB U obopyaoBaHus, paspa-
BaTbIBalOT NporpaMmmbl NOBbILLEHNSA SHEPro3dMEKTUBHOCTU N 3KONOrMYECKON pesynbTaTus-
HOCTW NPOW3BOACTBA AparoLeHHbIXx meTannoB. OgHako Luenu, 3agadn 1 oxnaaemble pesynb-
TaTbl Nepexoja K TEXHOMOrM4YeCcKoMy HOpMUpPOBaHWKO Ha ocHose HIT pykosoauTenwn npen-
NPUATMA NOHUMAKT U OUEHMBAIOT No-pasHoMy. OXuaaHus NPOMBILLNEHHUKOB CBS3aHbl C
YMEHbLUEHNEM a4MWUHUCTPATUBHOM Harpysku U yrnpoLeHWeM CUCTEMbI roCyfapCTBEHHOro
perynmpoBaHnsa B cdepe OXpaHbl OKpPYXatolen cpeabl, OnaceHns — C HeonpeaeneHHbIM
NOPSAAKOM NMPaBONPUMEHEHUS N BEPOATHOCTLIO YCTAHOBIEHNA HEAOCTMXKUMBIX TEXHONOMNYe-
CKWUX HOPMAaTMBOB.

[MoaToMy BaXKHbIM LLAroM Bnepes Ha nyTu AOCTWKEHUSA KOMMNIIEKCHOrO npeaoTBpaLle-
HUSA N KOHTPONA 3arpA3HEHUS OKpYXatoLen cpeabl B MPOMBILLNEHHOCTM AOIPKEH CTaTb NO3u-
TUBHbLI OBMEH MHPOPMaLMEN.

Ons npoaBwkeHna naen nepexoga k HOT Heobxoanmo opraHnsoBatb MacLTabHyHO
NH(POPMaLMOHHO-NPOCBETUTENBCKYH KaMMaHUo U CUCTEMY NOArOTOBKM (NOBbILLEHNA KBa-
nmdmkaymm, AONONMHUTENBHOro npodeccnoHaneHoro obpasoBaHus) kagpoB. O6cyxaeHue
CYTW NepemMeH Npu3BaHo NOAroTOBUTL K HAM NPeanpUATUS U PpasbACHUTE OCHOBHbLIE MOTUBDI

1N CTUMYIbI 3KOJTOrNYECKON MoaepHmu3aumn OTEYECTBEHHOW 3KOHOMUKN.
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MpunoxeHue A

(obs13aTenbHoOe)

Cdrepa pacnpocTpaHeHUa HacTosiwero cnpasoyHuka HAT

HanmeHnoBaHne Bupa

oKng* HanmeHnosaHme npogykumn no OKMNA OKB34 **
aeatenbHocTn no OKB3
24 MeTannbl OCHOBHbIE Pasgen D. O6pabaTbiBa- 24
roLLMe NpOM3BOACTBA.
Moagpasgen DJ. MeTan-
nypruyeckoe npon3Bos-
CTBO W NPOU3BOACTBO ro-
TOBbIX METaNSINYECKMX
nagenuvn. Metannypruuve-
CKOe NPOn3BOACTBO
24.4 MeTannbel OCHOBHbIE gparoleHHble | [pomn3BoaCTBO LUBETHbLIX 24.4
N LUBEeTHbIE NPOoYMe; TONNMVBO S4ep- | MeTannos
Hoe nepepaboTaHHoe
24.41 MeTanne! gparoueHHble lMpon3BoacTBo gparoueH- 24.41
HbIX MeTannoB
24411 Cepebpo HeobpaboTaHHOe UM no-
nyobpaboTaHHoE, Unn B BUAE No- —
poLLKa
24.41.2 | 3onoTo HeobpaboTaHHOE nnn no-
nyobpaboTtaHHoe, nnn B BUAE No- —
poLLKa
24.41.3 |lnatuHa u MeTannbl NNaTtMHOBOW

rpynnsl HeobpaboTaHHbIE UM NOo-
nyobpaboTaHHble, Unn B BUAE MNO-

poLLKa

* OK 034-2014 (KMEC 2008) Obwepoccumnckmin knaccudmkaTop Nnpoaykumm no suaam 3KOHOMuU-

YECKOW AEeATENBHOCTU.

** OK 029-2014 (KOEC PEQO. 2) Obwepoccunckui knaccudumkatop BMA0B 3KOHOMUYECKOWN [es-

TeNbHOCTU.
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MNepeyeHb MapKepHbIX BelecTB

Ne Ans atmoccepHoro Bosgyxa Ans BoaHbIX 06bekTos"
1 [Mbinb Cepebpo (AQ)

2 |Metannbl, ecnun Tpebyetca? Mbiwbsk (As)

3 | Amokengbl cepbl (SO2) Kagmum (Cd)

4 | Okengbl asota (NOx) (NO2) Megb (Cu)

5 |Ammunak (NH3) PTtytb (HQ)

6 |lMasoobpasHble xnopuabl (HCI) Hukenb (Ni)

7 | Xnop (Cl2) CeuHey (Pb)

8 |— LUunHk (Zn)

) Ecnu npegnpustue He MMeeT coBCTBEHHOro BOAOBLINYCKa U He cOpacbiBaeT CTOYHbIE BOAbI B

pasnuyHble BoAHble OOBLEKTbI, MOA3EMHbIE TOPU3OHTLI, NONA PUNbTPaUMK, 3eMneaenbyYecke nons

OpOLLEHMS.

2 MOHI/ITOpI/IHF MeTannoBs NPoBOAAT B 3aBUCUMOCTU OT COoCTaBa MCNONb3yeMoro MCxogHoro Cbl-

pbS.

157




UTC 14 - 2016

MpunoxeHue B

(obs13aTenbHoOe)

MepeyveHb HAT

HaunmeHosanne HOT

MpumeyaHue

PaspaboTka, BHeApeHne, nogaepxaHme B pabouem COCTOSAHUM U
NMOCTOSIHHOE BbINOMHEHNE OnpeaeneHHbIX TpeboBaHNA CUCTEMBI

3Konornyeckoro meHempkmeHta (COM)

AP eKTUBHOE MCNONB3OBAHNE SHEPTUN

MOHWUTOPMHTI BLIOPOCOB B aTMOCHEPHbIN BO34YX

MOHUTOPUHI COPOCOB CTOYHBIX BOA, B BOAHbIE OOBLEKTHI

o A WD

YnaBnvBaHne sMmnccu B aTMOCEEPHBIN BO3AYX U BOAHbIE OOBEKTHI
MO BO3MOXHOCTU MakCUMarsibHO 6IM3KO K MCTOUHMKY C MOCNEAYHo-

LLEN UX OYNCTKOW

PaspaboTtka n peanmsaumm B Ka4eCTBE COCTaBHOM 4YaCTN CUCTEMbI
3KONOMMYECKOrO0 MEHEMKMEHTA NiaHa MEPONPUATUA NO HEOPraHu-

30BaHHbLIM BbIBpocam

YMeHbLUEHNE HEOPraHN30BaHHbIX AMUCCUIA, 0OPa3YHOLLIMXCS Npu

XpaHeHUW CbIpbs

YMeHbLUEHME HEOPraHN30BaHHbIX 3MUCCUIA, 0BpasyroLmxcs npu ob-

paboTKe 1 TPaHCMOPTMPOBKE ChbIPbs

MpenynpexaeHue nnm cokpalleHme HeopraHn3oBaHHbIX BbIOPOCOB
nyTeM onTMMU3aLMM NapameTpoB 3P PEKTUBHOCTY ynaBimMBaHns 1

O4YNCTKMN OTXO4AWMX ra3oB

10

CokpalleHne HeopraHM3oBaHHbIX BbIDPOCOB B aTMOCepy OT Npo-
ueayp npeasaputenbHon obpaboTkm ceipbsa (gpobneHne, npoceun-

BaHWe, CMeLuMBaHmne)

11

CokpalleHne HeopraHM3oBaHHbIX BbIOPOCOB B aTMOCepy npu OCy-

LLIeCTBINEHUN MMPOMETANNYPruyeckmx onepauui (nonyyeHne cnnasa

Aope v apyrvie)

12

CokpalleHne HeopraHM3oBaHHbIX BbIOPOCOB B aTMOCepy npu OCy-

LLIeCTBINEHNM MPOLLECCOB BbiLLeNnavynBaHns U anekTponmaa 3onoTa
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HaunmeHosanne HOT

MpumeyaHue

13

CokpalleHre HeopraHn3oBaHHbIX BbIDPOCOB OT peanusauum rnapo-

MeTanyprnyeckmx npoLeccos

14

CokpalyeHne HeopraHM3oBaHHbIX BbIOPOCOB B aTMOCKEpy OT CKU-

raHn4, npokanmBaHma N CyLLKA

15

CokpalleHne HeopraHM3oBaHHbIX BbIOPOCOB B aTMocdepy npu

MaBke roToBOM NPOAYKLMM

16

CHwxeHme BbIBPOCOB MNbiNM U MeTanna B aTMocepHbIN BO34yX Ha
BCEX y4acTKax, rae BO3MOXHO Mx obpasoBaHue, B TOM 4nicne, apob-
neHve, NpocemBaHne, CMELLMBaHNe, Nnaeka, CKuraHne, ooxur, cyLu-

Ka n nepepaboTtka

17

CHwuxeHrune BbibpocoB NOx B aTMOCepHbIV BO3AYX B rugpomMeTan-
NyPruyeckmx npoLeccax, BkoYas pacTBOpeHME/BbILLENaYMBaHNE

a30THOW KUCNOTOMN

18

MNpepoTBpaLleHme Beidpocos NOx 0T nupomeTannyprmyecknx npo-

LieccoB

19

CHwuxeHune BbibpocoB SO2 B aTMOCepHbIN BO34YX B nNpoLeccax
MOArOTOBKM CbIpbsi, BbIOPOCOB OT NPOLIECCOB NONy4YeHNs cnnaea
[lope, BkntoYasi NPOLEecChl CKUraHus, obxura un CyLIKK, a Takke rni-

pOMeTannyprmyeckmx npoLeccos

20

CHwmxkeHme Bbibpocor B atmocdepHbin Bo3gyx HCI n Clz, obpasyto-
LLMXCA B pe3ynbTaTe NpoTeKaHns rmapoMeTannyprmyeckmx npouec-
COB, B TOM YMCIIE N MPOLIECCOB CXUraHus, obXura n CyLLKn, nyTem

NCNONb30BaHNSA LLIENOYHOro ckpybbepa

21

CHwuxeHune Bbibpocos B Bo3ayx NHs, obpasyrowmeca ot peanusauymm
rmapoMeTanyprmieckmx NpoLEeCcCoB, B KOTOPbIX UCMOMNb3YOT aMMU-
aKk Unm ero xnopug, nyTem NCNonbL30BaHNA MOKPOro ckpybbepa ¢

CEPHOWN KMCNOTON

22

CokpalleHus BbIOPOCOB pTYTH OT NMPOMETAaNNYpPrMyecknx npoLec-

COB, B KOTOPbIX MPUMEHSIETCS CbIpbe, CoaepXKallee pTyTb

22
(1)

COTpyAHMYECTBO C NOCTaBLUMKaMMW CbiPbS C LIENbIO YAaneHUst pTyTu

M3 CbIpbEBbIX MaTepmraros.

23

MpepoTtepalleHe 06pa3oBaHMs CTOYHbIX BOA
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Ne

HaunmeHosanne HOT

MpumeyaHue

24

MpefoTepalleHne 3arpsisHEHN He3arpsisHEHHbIX BOA U COKpalLLe-
HMe cOPOCOB 3arpsA3HAOLLMX BELLECTB B BOAHbIE 0ObEKTbI MyTEM
OTLENEHNS He3arpsi3HEHHbIX CTOKOB OT APYIMX CTOYHbIX BOA, KOTO-

pble TPEOYIOT OUNCTKN

25

CokpalleHne cOpoCcoB 3arpA3HAOLLMX BELLECTB CO CTOYHbIMU BOAa-
MU NyTEM OYMNCTKM CTOYHBIX BOA, 0BpasyoLmxcst Npy NPpon3BOACTBE
LiBETHbIX METANMOB, B TOM YMCNE CO CTaAuUN NPOMbIBKM B BENbLI-

neyax, C LUenbto yaaneHus Metannios 1 cyrbdaTos

26

MpepoTepalleHe 06pa3oBaHns CTOYHbIX BOA

27

MpefoTepalleHne 3arpsi3HEHNS NOYBbLI U FPYHTOBbLIX BOZ

28

CokpalleHre KonmyecTBa OTXOA0B, OTMNPaBNsieMbIX Ha 3aX0POHEHNE
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MepeyeHb TeXHONOrMYECKUX NoKa3aTenen

TexHonornyecku nokasarenb EAMHMLla e .U.Vlal'la30H/
MepeHus 3HaveHne?

Bbibpochkl nbinn (HeopraHnyeckasa nMbiflb C COAEpP- Mr/Hm3
xaHuem SiO2 % no 20 %, kog 3B 2909):
- B pesynbTaTte npoTekaHnsa npoueccoB addunHaka 2-10
- B pesynbTare npoTekaHust NpoLeccoB nepepaboT- 2-120
KW LLNamoB
Beibpocel okcmpo asota (NOx) (kog 3B 0301, Mr/HM3 70-1200
0304)
Beibpocel anokenaa cepbl (SO2) (kog 3B 0330): Mr/Hm3
- B pesynbTarte npoTekaHnsa npoueccoB addunHaka 50-100
- B pesynbTare npoTekaHus NpoLeccoB nepepaboT- 50-1500
KW LLNamoB
Bei6pocel HCI (kog 3B 0316) Mr/HM3 <5-10
Beibpocel Cl2 (kog 3B 0349) Mr/HM3 0,5-2
Bibpockl NH3 (kog 3B 0303) Mr/HMS 1-3

D YpoBHM BLIGPOCOB B aTMOCKEpPHbLIN BO34yX, MPUBEAEHbI ANS

ycrnosui: cyxon ras npu temneparype 0 °C n gasnenmm 101,3 kla.

CTaHAapTHbIX/HOPManbHbIX
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MpunoxeHue [

(obs13aTenbHoOe)

AHepro3adpPeKTUBHOCTbL

0.1 KpaTtkaa xapakTepucTukKa oTpacnum ¢ TOYKU 3peHud

pecypco- u aHepronoTpebneHus

YHUKanNbHOCTb AparoLeHHbIX METanmoB, MX HEOCNOPMMbIE NPEMMYLLECTBA NO CpaBHe-
HAO C APYrMMU MeTannamu 1 matepuanamuv, HEBO3MOXHOCTb 3amMeHbl Bonee pelueBbiMn
MEeTannaMmn n maTtepuanamu, HakoHel, BbICOKas CTOMMOCTb 3050T1a, cepebpa n Ml noseo-
NAKT yTBEPXKAATb, YTO MPOU3BOACTBO AparOuUEHHbIX METannoB He ABNAETCA pecypco- u
3HEProEMKMM NPOLIECCOM.

B nponsBoacTBe AparoueHHbIX MeTannoB WUCNOMb3YHTCH TakMe BuAbl TOMNMBA, Kak
NPUPOAHBIN ras, AM3enbHoe TOMNMBO, MasyT, KOKC 1 Ap.

CpenHunn yaenbHbIn pacxog, anektposHeprim 3a 2015 rog coctasnset 0,064 kBT-u/T.

CoipbeBag 6a3a ans npomsBoACcTBa 30110Ta U cepebpa npeacraBneHa colpbeM, A00bI-
TbiIM U3 HEAP, NUraTypHbIMU CnnaBamy, CaMOPOAHbIM 30/10TOM, MPOMEXYTOUYHBIMU NPOAYK-
Tamn oboraTuTenbHO-MeTannyprmyeckoro nNpomn3BOACTBa (LWNambl, KaToAHbIE OCagKku, LWH-
KOBbl€ LIEMEeHTaThbl); BTOPUYHBIM CbIpbeM — FIOM U OTXOAbl, NOMyYeHHbIe B pe3ynbTare uc-
NONb30BaHWA AparoLeHHOro mMeTanna npu npou3BOACTBE M3 HEro roToBOW MPOAYKUMMK, B
TEXHMKE M ObITy (KOBEMUPHBIA NOM, NOM PagnO3NEKTPOHHOM annapaTypsbl), cobupaemble
(coaBaemble) Ana nocneayrowen nepepaboTkm n YacTuiHO nepepabotaHHbie. Ana MIMT cbi-
ppbeBas 0asa npeacTaBneHa NNatMHOBBLIMU KOHUEHTpatamu, NOMyYeHHbIMW W3 MEeAHO-
Hukenesbix WwnamoBs (1K), npMpoaHbIM KOHLEHTPATOM, Tak Ha3bIBAEMOW «CbIPONY MIATUHON,
BTOPUYHBIM CbipbeM (0TpaboTaHHble aBTOMODUIbHbIE KaTanmsaTopbl, 3NEKTPOHHbIA NTIOM, Ka-
TanMsatopHble CETKWN, OTXOAbl CTEKONBbHOW MPOMBILLNEHHOCTU, WU3AENUS 3NEKTPOTEXHUNYE-
CKOW MPOMBILLMIEHHOCTM, OTXOAbl XMMUYECKOW MPOMBbILLNEHHOCTM). Hapsaay ¢ aTum Mcnonbs-
3YIOTCA XMMWYECKME peareHTbl ANS OCYLWECTBNEHNA NPoLEecCoB NNaBku, pacTBOPEHUS, Bbl-
LenaymBaHns, SNeKTPONUTUYECKOro paddUHNPOBAHNS, BOCCTAHOBIIEHUSA, OCaXAEHWUS, SKC-
Tpakumn, BCroMoraTenbHble Martepmans! U MUHepanbHble gobaskm (CM. pasgen 2).

MpropuTETHBIMK 3aga4amMmn OTpacnn ABNSETCH BHEAPEHNE TEXHONOrMnM, obecneymsa-
FOLUMX COKpalleHWe yucna CTagumi npoun3BOACTBEHHOrO MnpoLuecca, COKpalleHue BpemMeHU
npouecca, 3ameHa 3HEepProeMKOro anekTponusa Ha sHeprocbeperarome npoueccs! (Hanpu-
MEep, BOCCTAHOBMNEHNE U OCaXKAEHME), CoKpalleHne obbema XMMUYECKUX peareHToB, ynyd-
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LeHne 3KONOorm4yeckoro CoCToaHmnA 3a c4HeT BoBIe4vYeHnAa B O60pOT BTOPU4YHbIX CbIPpbEBbLIX pe-

CYpCOB, UCMNOMb30BaHNE 3KONOrMYECKN YNCTOro obopynoBaHnsa n TexHonornn (cm. 1.3).

0.2 OCHOBHbIE TEXHOJIOrM4YecKkue npouecchbl, CBA3aHHbIE C

ncnonb3oBaHnem aHepruumn

CoBpeMeHHbIM 3aBOA NO MPOW3BOACTBY AparoueHHbIX MeTannoB nepepabaTbiBaeT
150 no 250 Kr Cbipbs B CyTKW.

OCHOBHble XapaKTEepPUCTUKN UCMNONb3YEMOro TOMNMBA, TEXHOMOrMYeckmne npoLecchbl,
CBSAi3aHHbIE C €ro UCMonb30BaHMEM, UCMONb30BaHNE OTXOA0B B KA4eCTBE Cbipbs NPUBELEHDI

B pasgenax 2 n 3.
.3 YpoBHU noTpebneHus

YcTaHoBnEeHbI crneayowme ypoBHM noTpebneHns:

- YAENbHbIA PacXof, CbIPbEBLIX MarepuanoB Ha NPOU3BOACTBO 1 Kr AparoueHHbIX Me-
Tannos — 0,97 T (cM. pasgen 3);

- yaenbHbIN pacxog Tonnmea — 10 kr/kr (cM. pasgen 3);

- YAEnbHbIN pacxog aHeprm — 0,064 B1/kr (cMm. pasgen 3).

0.4 Hannyuwime AOCTYNHbIE TEXHONOIUU, HanpaBleHHble Ha
NoBbIWeHne 3HeproaeKTMBHOCTU U ONTUMU3ALMIO U COKpaLLeHune

pecypconoTpebneHus

HAT 2. 3ddekTMBHOE WCNOMNBb30BaHNE SHEPrUn MNyTeM MPUMEHEHUS KOoMOMHaumm

crneayrLwmx MeToA0B:

Ne MeTtoa/o6opyaoBaHue MpyMmeHUMocCTb

1 |Cuctema sHepreTudeckoro MeHempxkmeHta (CIOHM) OBwenpumeHum

2 |PereHepatnBHble Unn pekynepaTtmBHbIE FOPENKn

3 |Ncnonb3oBaHne m3bbiTouHOro Ttenna (Hanpumep, na-|lMNpumeHnm ans nupometan-
pa, ropsyen BoAbl UNN ropsyero Bosgyxa), obpasyto-| nypruyeckmx npoLeccos

LLIerocs Npu peanuaaumm OCHOBHbIX MPOLLECCOB

4 |PereHepartmBHbIE LOXUraKOLLME YCTPOUCTBA Mpumennm, korpa Tpebyetcs

O4YMCTKa BbIOPOCOB OT rOPHYMX

3arpssHAOLLMX BELLECTB
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MeTtoa/o6opynoBaHue

MPUMEHUMOCTb

MpenBapuTenbHbIA Pasorpes LWMXTbl, NO4aBaAEMOro B
Kamepy CropaHusi Bo3gyxa Wnu TOMNmBa C MNOMOLLbIO

ropsiuMx raso., 0OpasyOLLMXCS NPU Nnaske

MpumeHM npu  oBxure wnu

Py-
Abl/KOHLEHTpaTa 1 Ans 4pyrnx

nnaeke  CynbuaHON

MMPOMETAaNNYPrMyeckmx  npo-

LieccoB

MoBbilLeHMEe TemnepaTypbl BbienadmBatonx pac-
TBOPOB C WCMOSb30BaHWEM Mapa WnM ropsiyen Boabl

3a cueT MU3bbIToYHOro Tenna

MpUMeHUM 4NS antoMUHUS UK
rMAPOMETannyprryecknx npo-

LieccoB

MNpeaBapuTenbHbIM PasorpeB NOAABAEMOro B Kamepy
CropaHvsa BO3fyxa C MOMOLLbI ropsyMX rasoB U3 nu-

TEeWHbIX Xenobos

MpUMeHMM TONbKO ANS AMPO-

MeTannypruyeckmx npoLeccos

Mopaya Ha ropenku Bo3pyxa, oboraljeHHOro KUcno-
POLOM, UMM YMCTOro KMcrnopoaa AN YMEHbLUEHNS MO-
TpebnenHmsa 3Heprun 3a CYET aBTOMEHHOW MNaBKN WUNn

MOJIHOrO CropaHus yrnepogucToro marepmana

MpyMeHUM ANa NeYen, B KOTO-
PbIX MCMONb3YETCH CbIPbE, CO-

Aepxallee cepy Unm yrnepog,

HuakoTemnepatypHasi Cyllika KOHLEHTPaTOB W BRax-

HOro CbIpbs NeEPes NnaBKkoOn

OBwenpumeHm

10

Ncnonb3oBaHMe XMMWUYECKOW 3HEPTMN OKUCK YrNepo-
Aa, obpasyrolenca B 3MNEKTPUYECKON UM AOMEHHON
neyu, Nocne OYNCTKN OTXOAALLMX ra3oB OT MbInv B Ka-
4yecTBe TOMMMBa B APYrMX MNPOM3BOACTBEHHBLIX MPO-
Leccax, Ans NpovsBoACTBa napa/ropsden Boabl Unn

3NEKTPO3HEPTM

MpumeHuMm npu  copepxaHnm
CO > 10 % ot obuwero obvema
oTxogdawmx rasax. Ha npume-
HAMOCTb TakKe BRMSEeT Hanu-
4Yme NOCTOAHHOro NOTOKa OTXO-

OALLKX ra3oB

11

PeumpKynsaums 3arpsasHeHHbIX OTXOASLLUMX ra3oB Yepes
KMCNOPOAHO-TOMMNMBHYIO FOPEnKy AN UCMONb30BaHMs

3Heprm obLLEro OpraHMYeckoro yrnepoaa

12

Tennomsonaums oBbekToB, YHKUMOHUPYHOLNX MNpn
BbICOKMX Temnepartypax, Hanpumep, TpybonpoBoaos

napa v ropsiien Bogbl

OBwenpumeHm
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MeTtoa/o6opynoBaHue

MPUMEHUMOCTb

13

Ncnonb3oBaHne Tenna, obpasyrollerocss npyu npous-
BOACTBE CEPHOM KUCNOTbl U3 AMOKCMAA cepbl, AN
NpeLBapuTENbLHOrO Harpeea rasa, UCMosnb3yemMoro Ha
3aBOfe CEepHOM KUCNOTbl, MNn Ans BblpaboTkn napa

n/vnn ropsiuen Boabl

MpumeHum pns 3aBogoB MO
NpPoOn3BOACTBY LBETHbIX Me-
TannoB, BKHOYAOWMX MNPOU3-
BOACTBO CEPHOWN KUCMOTbI UK

»kumakoro SO2

14

Ncnonb3oBaHue BbICOKOSIEKTUBHBIX SMEKTpoaBUra-
Tenen, o6opyaoBaHHbIX YacTOTHLIMKU NpeobpasoBare-
NaMK, ANA TakMX YCTPOWCTB Kak, Hanpumep, BeHTUNS-

TOpbI.

15

Cucremsl KOHTPOIA, KOTOPbIE aBTOMaTU4YECKN aKTUBU-
PYHOT BKIHOYEHWME MECTHbIX OTCOCOB MbIM UM OTXO-

AALLMX ra3oB TOJIbKO NMpun BO3HMKHOBEHNA Bbl6pOCOB

OBwenpumeHum

BbIMNONIHEHME ONpedeneHHbIx TpeboBaHMA CUCTEMBI

HOT 2a. PaspaboTtka, BHegpeHue, nogaepxaHmne B paboyemMm COCTOAHUN N NOCTOSAHHOE

(COHM).

SHEpPpreTn4eckoro MeHegxXmeHTa

0.5 dkoHOMMUYecKue acnekTbl peanusauun HAT, HanpaBneHHble

Ha NOBbIllWEeHUe 3Heproacp¢eKTMBHOCTU U ONTUMU3ALIMIO U

COKpalleHue pecypconoTpebneHus

3aTtpatbl Ha SNEeKTPOSHEPIUIO N 3HEPreTUYECKME PECYPChbl HE UrpatoT 3HAYUTENbHYHO

POSib B pacxofax 3aBOfA0B MO NPOU3BOACTBY AparoLeHHbIX METaNoB.

MpuHUMNManbHO BakHa ANS NPOM3BOACTBA ApParoLeHHbIX METasnfoB KOHbBIOHKTYpa

PbIHKA: CTOMMOCTb CbIpbSi U WUCMOSMb3yEMbIX B MPOWM3BOACTBE MaTepUaroB, LieHa KOHEeYHOWN

NPOAYKUMM N ee AnHamuKa, 0ObeM cnpoca 1 BO3MOXHOCTU AN1s1 pacLUMPEeHNst MPOU3BOLACTBa

(c™m. pasgen 6).

OcHOBHOWM BKNag B NOBbILLEHWME SHEProadPEKTUBHOCTN BHOCUT BHEAPEHWE Nepcrek-

TUBHbIX TGXHOJ'IOFI/II?I, o6ecneq|/|Ba+ou.|,V|x onTMMun3aumio CoOoTHoOLWLEHNA Konn4yecTtBa npoum3Be-

ACHHbIX AparoueHHbIX MeTannoB N SHEPreTUYEeCKMX 3aTpar.
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[.6 NepcnekTUBHbIE TEXHONONMU, HanpaBrieHHbIe Ha
noBbiWeHue 3HeproapPeKTUBHOCTU U ONTUMU3ALUIO U COKpaLLeHue

pecypconoTpebneHus

K nepcneKkTMBHBIM TEXHOMOMMAM, HanpabBreHHbIM Ha MOBbILEHWE 3HEpProaddekTne-
HOCTM 1 ONTUMM3ALMIO N COKpPaLLEHMNE pecypconoTpedbneHmns, OTHOCATCS:

- TEXHOMOMNN, NMO3BONAIOLLME UCKITIOYNTE CTaaMM SNEKTPONnM3a — ANS NPOu3BOACTBA
3onoTta n cepebpa.

- TEXHONOMMA «MONEKYNAPHOro pacno3HasaHna» — ans npoussogcrtasa M.
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MpunoxeHue E

(cnpaBoyHOe)

TexHonornyeckoe o6opygosaHue

E.1 OcHOBHOe o6opyaoBaHue

TexHonornyeckoe o0OOpyAOBaHME WM OCHOBHbIE 3Tamnbl MNPOW3BOACTBA AparoueHHbIX

MeTannoB nNpuBeaeHbI B Ta6J'II/ILI,e HWXe.

TexHonornyeckun HavnmeHoBaHue TexHunuyeckue
atan obopynoBaHus XapaKkTepUCTNKN
1 2 3
Mpvemka Cblipbs, NpUem- NHaykumoHHas neus' | 3arpyska — go 200 kr.
Has nnaeka MowHocTe — 320 kBT.

HanpspkeHne — 380 B.
Cwuna Toka — 38004100 A

NHaykumMoHHaa neyb 3arpyska — no 30 kr.

MowHocTe — 85 KBT.
Hanps»kenne — 380 B

NHaykumMoHHaa neyb 3arpyska — go 300 kr.
MowHocTe — 125 KBT.
HanpspkeHne — 380 B.
Cuna toka — 1100 A

NHaykumMoHHaa neyb 3arpyska — no 30 kr.

MowHocTe — 100 kBT.
Hanps»kenne — 380 B

NHaykumMoHHaa neyb 3arpyska — a0 5 kr.
MowHocTe — 320 kBT.
HanpspkeHne — 380 B.
Cuna Toka — 3800-4100 A

'Y MpymMeHAeTCa U ANA NUraTypHOW NNaBKu, U AN NNaBKU rOTOBOW MPOAYKLWN.
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1

2

3

AnekTpoayroBas nevb

3arpyaka no o6vemy — 0 0,5 m3.
MowHocTe — 400 kBT.
HanpspkeHne — 380 B.

Cuna toka — 1100 A

Bankosas gpobunka

MowHocTe — 7,5 KBT.
Hanps»kenne — 380 B

ApobunbHo-
N3MENbUYNTENBHBIA KOM-

nnekc

MowHocTe — 15 KBT.

Hanps»kenne — 380 B

LlekoBas apobunka

MowHocTe — 7,5 KBT.
Hanps»kenne — 380 B

'mapomeTannyprmyeckme

onepaumu

PeakTop ¢ mewankon

O6bem — ot 50 go 1000 n

HyT4y-punetp

O6bem — ot 50 po 500 n

BakyymHbIn Hacoc

MpoussoanTensHoCcTb — 12 M3y

dunbTp-Npecc

[MpounsBoanTENBHOCTL NO PUnbTPa-

Ty — He MeHee 0,1 M3/y

Typuno

(BaKkyyMHbIW COOPHUK)

O6bem — ot 50 po 500 n

HuTtpuTt-peakTop

O6bem — 0,8 M3

LlemeHTarop

O6bem — oT 1,5-2,0 M2

OneKkTponus 3onoTta u ce-

pebpa

OneKTponuaHas BaHHa

O6vem — 0,04 m3 (gna 3onoTa),

0,5 m® (ans cepebpa)

BeinpamuTtens

Hanpspkenne — 90 B.
Cwuna toka — 400 A

lMony4eHwe rotoBom Npo-

AYKLAN

Pas3nnBoyYHbI cTaHOK

YKapoCTOMKOCTb — HE HMXKE
1500 °C

M'mapaenmyecknin npecc

MowHocTe — 40 T

BbipyGHom npecc
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E.2 BcnomoratenoHoe o6opyaoBaHue

HasHaueHune HanmeHoBaHue TexHuyeckume
obopyaoBaHus obopynoBaHus XapaKTEPUCTUKN
1 2 3

Cywka, npokanueaHue

TUrNen

OneKTpryeckoe ropHo

Temnepatypa — 500 °C

HarpeB orHeynopHbIx
KpbILLEeK A4NA paBHOMEpP-
HOW KpucTannmsaumm

CINUTKOB 3010TAa

CenutoBagd neyb

Temnepatypa — 1200 °C

Moavem u nepemelleHme

rpy3os

AnekTpoTtensdep

pysonogbemMHOCTE — 1 T

Cywka npoaykTos

CywunbeHbIn WwWkad

Temnepatypa — 500 °C

BaBelumBaHne npoaykros

KpaHoBble BecChl

pysonogbemMHOCTE — 1 T

lMepeBo3ka nonynpoayk-

TOB

TpexkonecHaa Tenexka

pysonogbemMHoOCTE — 0,5 T

E.3 MNasooTunctHoe obopyaoBaHue

HasHaueHune HanmeHoBaHue TexHuyeckume
obopyaosaHus obopynoBaHus XapaKTEPUCTUKN
1 2 3

OpobunbHbIN KOMMANEKC

30HTBLI Neven

PykaBHble punbTpbl

CkopocTtb notoka — 10 000—
13 000 M3/y

CkopocTb notoka — 26 000 m3/y

AnekTponus, pacteope-

HUe, LeMeHTauus

'mapomeTannyprmyeckme
onepauuw, BKMYasa pac-
TBOPEHMNE B a30THOW KNC-

noTte

AdduHax MM

BaTtHble punbTpbl

CkopocTb notoka — 14 000 m3/u.
Pasmepbl — 600 x 1200

CkopocTb notoka — 40 000 m3/u.
Pasmepbl — 1400 x 1800

CkopocTtb notoka — 1500—
1600 M3/u.
Pasmepbl — 500 x 700
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1

3

AHanuTtnyeckasa nabopa-
Topus. MNMpobupHoe oTae-

neHne

AHanutnyeckasa nabopa-
Topusa. CnekTpanbHoe oT-

JenexHve

LLinamoBoe oTaeneHve

JluTenHbin kopnyc. 30HTbI

neyewn

JlutenHbin kopnyc. Paanu-

BOYHbIM CTAHOK

CkopocTb notoka — 7000 m3/u.
Pasmepbl — 1000 x 1400

CkopocTb notoka — 3600 m3/u.
Pasmepbl — 600 x 1200

CkopocTb noTtoka — 12 000 m3/u.
Pasmepbl — 2200 x 1400

CkopocTb notoka — 11 000 m3/u.
Pasmepbl — 1000 x 1400

1. CkopocTb notoka — 8700 m3/u.
Pasmepbl — 1000 x 900

2. CkopocTb notoka — 4700 m3/u.
Pasmepbl — 900 x 800
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