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BBenoeHue

ObnacTb pacnpocTpaHeHUs HacTosILLEero ctaHgapTa, paspaboTaHHOro ¢ y4eToM nonoXxkeHun CnpaBoy-
HUka EC [1], — cKuUraHme B 3HepreTUMeCcKMxX Lienax TBepaoro Tonnmea (KaMeHHbIX U OypbIX yriien) Ha ycTa-
HOBKaX KPYNHLIX MPOMBbILUMEHHEIX NpeanpUusaTumn.

EBponenckme cnpaBoYHMUKA MO HAUNYyYLLIUM AOCTYMHBIM TEXHOMOMMAM ObiNiA co3aaHbl BO UCMNONTHEHME
TpeboaHU OupekTnebl 96/61/EC CoeTa EC 0T 24 ceHTa0pa 1996 r. «O koMnnekcHOM npeaynpeXxageHun v
KOHTpoOnNne 3arpsisHeHn». dmupektuea 96/61/EC BBena B HOpMbl €BPOMNENCKOro NpaBa NoHATUE «HaUny4Llme
OOCTynHble TexHonornny (HOT) n yctaHoBmna npoueaypy Bblgadn paspeleHnn Ha npaBo XO3AUCTBEHHOM
O0esATeNbHOCTU C y4eTOM ModeNn TEXHONOrMYeCcKoro HoOpMUpPOBaHUS.

[TpumeyvyaHn e—B HacTosAWee BpemMs 3Ta ANPEKTUBA 3aMeHeHa KoandbunumnpoBaHHON Bepcnen — [npektun-
Bon 2008/1/EC Esponenckoro napnameHta n Coserta EC ot 15 auBaps 2008 r. «O KOMNNEKCHOM NnpeaynpexgeHnm n KOH-
Tpore 3arpsa3HeHun» [2].

Tam, rae ycTaHOBMEHbI KONTMYECTBEHHbIE YPOBHU MOTPEONEHUSNA ChIPbSl U BHEPTUN, a TaKXKe COOTBETCTBY-
oLne obbemMbl BbIDPOCOB/COPOCOB, CBA3aHHbIE C UCNoNb3oBaHWUeM HOT Ha NPOMBILLNEHHBIX NPeanPUATUSIX,
104pa3yMeBaeTCs, UTO YCTAHOBMNEHHBIN B HACTOSALLEM CTaHAApTE YPOBEHb 3KOMOrMYEeCKOoN pe3ynbTaTUBHOCTY
aoctTknum. OaHaKo HM YPOBHU BbIBPOCOB/COPOCOB, HU YPOBHU NOTPEOBNEHUA HEeNb3s paccMaTpuBaTth Kak
npeaenbHble nokasatenn. B KOHKPETHLIX criydyasiX MOXHO TEXHUYECKM A0CTUYb NyYLLIUX NoKasaTernen.

TexHonorm n cesizaHHble ¢ HUMK BbIOPOCHI/COPOCHI U (MNN) YPOBHKU NOTPEDbNEHNS NEePBUYHOTO ChIPbA U
AHEeprumn cneayeTt paccMaTpuBaThb Kak LMKNUYECKUA NMPoLece, BKIYaowWwmn B cedbqa cneayrowme atanbl:

- NAEHTUMUKaALNA KITHOYEBbIX 3KOOrMYecKuxX npodbnem Ans npoMbilLEeHHbIX NpeanpusaTuiA, Ha KOTOPbIX
B NpoLuecce Nponu3BoacTBa TENMOBOU 3Heprnn obpasyotca Belibpockl B aTMocdepy, COpochl B BOAY, OCTATKK
nocrne CXKUraHus;

- AKCNepTu3a TeXHOMOrMn, Handbonee npuemMnemMbixX Ans peleHUst TEXHUYECKUX U KIMHOYEBLIX 3KOMOrn-
YeCKUX npobnem;

- MAEHTUMPUKaUMUA Haunydlero ypoBHS 3KONMOrMYeckon pesynbTaTUBHOCTUM Ha OocCHOBe CnpaBOYHUKA
EC [1];

- 3KCcnepTunsa yCrnoBun, NPU KOTOPLIX AOCTUraNUCh 3TU YPOBHU pe3yNbTaTUBHOCTU, TAKUX KaK 3aTpaThl,
BO3QENCTBME Ha OKpYXXaloLWyio cpeay, OCHOBHbIE ABWMXYLLMe cunbl agnd BHeapeHua HAOT;

- oToop HAOT 1 oueHKa cBA3aHHbLIX C HUMKW BbIODPOCOB/COPOCOB U (MNK) YPOBHEN NOTPEONEHNS NepBUY-
HOMO CbIPbSA N 3HEPTMK ANS oTPacn NPOMbILLNEHHOCTN.

KnoveBylo pofib B KaXXOOM U3 3TUX 3TanoB U cNocobOoB npeacTaBneHnUa MHQopMaL MM B HacTosALWEM
cTaHOapTe urpanu skcnepTHble oueHKN EBponenckoro 0opo no KOMMNNEKCHOMY KOHTPOMIO U NpeaoTBpalle-
HUO 3arpasHeHnn okpyxawuwen cpedbl (European Integrated Pollution Prevention and Control Bureau) wu
COOTBETCTBYOLWEeN TexHun4yeckon paboden rpynnel (Technical Working Group).

Ha oCHOBe 3TUX OLEHOK B HacTosweM cTaHgapTte npeactasneHdHel HAT 1 (B MakcMManbHO BO3MOXXHOW
CTENEHN) YPOBHU BLIOPOCOB/COPOCOB N NOTPEDNEHNS ChlIPbS U 3HEPTUN, CBSI3AHHbIE C UCMoNb3oBaHnem HOT
MHOIOOTPAaCNEBOrc Ha3HaAYEHMS, KOTOPLIE BO MHOTUX Clyvasax oTpaXKatoT TEKYLYH paboTy HEKOTOPLIX yCTa-
HOBOK B KOHKpEeTHOW oTpacnun. Tam, rae npeactaBneHbl BbIOpoChl/COpOChl NN YPOBHM NOTPEONEHUS, CBA3aAH-
Hble ¢ ucnonb3oBaHneMm HAT, nogpasymeBaeTcd, 4TO MOXET OblTb AOCTUMHYT KOHKPETHbIN YPOBEHbL
3KONOrM4yeckon pesynbtatuBHocTU. OaHako HU YPOBHU BbIDPOCOB/COPOCOB, HU YPOBHU NOTPEDNEHNA HEMNBL3S
paccMaTpuBaTh Kak npedenbHble nokasaTtenn. B HEKOTOPLIX CriydasiXx B KOHKPETHbIX YCINOBUAX MOXHO AOCTUYb
NYYLINX TEXHUYECKUX U 3KONMOTMYEeCKUX nokasarteneu.

BbiOpockl/cOpoChl N YPOBHM NOTPebNeHUa, cBsA3aHHble ¢ Ucnonb3oBaHueMm HOT, AoMmKHbl ObITh pac-
CMOTpPEeHbI BMEeCTe ¢ ApYrMMin crneunanbHbIMUA YCNOBUAMK (HAanpumMmep, ycpeaHeHne nepruoaos).

[ToHATUE «ypOBeHb, CBA3aHHLIA C Ucnonb3oBaHneM HAT» cneayeT oTnuMyaTh OT TepMUHA «OOCTUXN-
MEIM YPOBEHb», TakkKe NMpuMeHaemMoro B cripaBodHukax EC no Hannydwmm AoCTYNHbIM TeXHOMornam. Tam,
"[1€ YPOBEHb ONUCaH KakK « AOCTUXKUMbIAY , UCNONb30BaHUE O0TAENbHOWU TEXHOMOTMN UNU KOMBUHAL M TEXHOMO-
M O3HAYaeT, YTO 3TOT YPOBEHb MOXET ObITb AOCTUTHYT MO NCTEYEHUN CYLLIECTBEHHOIO Nepmnoaa BpeMeHn Ha
1PaBUNLHO 3KCNyaTUpyeMoun YCTaHOBKE C MCNOMb30BaHUEM 3TUX TEXHOOTUN.

Tam, rge 3to ObINIO BO3MOXHO, BMecTe ¢ onucaHuem HIOT npuBegeHbl 3KOHOMUYECKUE MoKasaTerun.
OAaHako peanbHble 3aTpaTthl HA BHeapeHue HOT dyayT 3aBUCETb OT KOHKPETHOW CUTyaLumn, Hanpumep TeXHK-
YeCKUX OCODEHHOCTEN KOHKPETHOW YCTaHOBKM, BENMUYUHBI HANOrOB U nnatexen. Hactodawmn ctaHgapT He
pPAcCNPOCTPaHSAETCH Ha OLEHKY 3TUX pakTopoB. [pn OTCYTCTBMM AaHHbIX O 3aTpaTax BbiBOAblI 00 3KOHOMUYEC-

IV
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KOW LienecoobpasHOCTM TEXHOMOMMA A0MKHBI ObITh cAenaHbl Ha OCHOBE UCCNeaoBaHUN AENCTBYOWMX yCTa-
HOBOK.

HacToswmnn ctaHaapT npeaHasHadeH ans toro, 4tobbl ykasatb HOT, koTopble LenecoobpasHo npume-
HATb NMPU OLEHKe TekyLen padboThl AEUCTBYIOLWEN YCTAHOBKU UMW NPU OLIEHKE NPOEKTUPYEMON YCTAHOBKN, HA
KOTOPOW OCYLLECTBNAIT CXKUTaHUe TBepAoro Tonnnea B aHepreTudyecknx Lensax.

Cneayet cumnTaTh, YTO MOTYT ObITb pa3paboTaHbl YCTAHOBKU, KOTOPbLIE DyayT COOTBETCTBOBATL YKa3aH-
HeiM HOT nnun okaxytca nydiwle mx. Takke npeagnonaraeTcsd, YTO Ha AEeUCTBYOLWMX YCTaHOBKaX MOXHO A0C-
TUub YpoBHA HOT vnn aodbutses bonbluerc ycnexa B Ka)aoM KOHKPEeTHOM crydae.

CnpasovHukn EC no HOT He coaepxaT wopuandeckn obsizatenbHbiX HOPM, OHU nNpegHasHaYveHbl Ans
TOro, Ytobbl AaTth OOWYK MHOPMaUWUIC OANA oTpacnen NPOMbILLNIEHHOCTU, rocyaapcTB — vneHoB EC u”
0OLLIEeCTBEHHOCTU O BblIOpocax/cbpocax n ypoBHAX MNOTPebNeHnst, AOCTUKUMBIX NMPU UCNOMb30BaHUN onpeae-
NeHHbIX TexHonornn. CooTBETCTBYOLWME NpeaenbHble nokasatenu Anga nodoro KOHKPeTHOro cny4as cneay-
eT onpeaensite ¢ ydyetom Lenen Aupektuebl 2008/1/EC [2] 1 MECTHBLIX YCNOBUA.

HacTtodawmn ctaHgapT AononHAaeT AeUcTByoWne HauuoHanbHele ctaHgapTel Poccunckon eagepauni
B cpepe CKUraHua TBepaoro Tonnuea B 3HepreTUYeCKUX Lienax Ha KpYNHbIX MPOMbILLNEHHBIX NpeanpUusiTUsIX.
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

PECYPCOCBEPEXEHUE
KAMEHHDBIE U BYPbBIE YI'TIN

Haunydlwune AOCTYNHbIe TEXHOMOINMU CXXUraHUA

Resources conservation. Stone and brown coals. Best avallable technigues of incineration

[lata BBegeHnsa — 2012—01—01

1 Ob6nacTtb NpUMeHeHus

HacToawmn ctTaHgapT ycTaHaBnmBaeT Hamny4dwme aoctynHble TexHonorum (HAT) aHeproadpdpekTMBHOTO
N 3KOMOTNYeCcKn 6e30MacHOro CXXUraHUsa KaMeHHbIX M DYpPbIX yrien Ha KpynHbIX NPOMbILLNIEHHBIX NpeanpUsaTUsX.

HacTtoawmn ctaHgapT pacnpocTpaHaeTcad Ha MeTodbl COBEPLUEHCTBOBAHUA TEXHOMNOTMM CXUraHUga
TBEPAOroc TOMNMMBA Ha KPYNHbIX NPOMBIWIEHHBIX NpednpuaTuax 3a cyeT NPUMeHeHUs COOTBETCTBYHOLLMX
HOT, no3sonsawoWnNX CHU3UTL HeraTUBHOE BNUAHUE Ha COCTOSIHUME OKpyKalwllen cpedbl Ha TeppUTopUn 1
BOMN3W 3TUX NpeanpusiTUn.

HacToawmn cTaHaapT He pacrnpoCTPaHSIETCA Ha TEXHOMOMN, CBA3aHHbIE C BUONOrMYeCKUMN, XUMUYeC-
KUMW N aTOMHBIMW NpeanpUusiTUSIMN.

HacTtoawmn ctaHgapT pekoMeHayeTca UCNOoNb30oBaThk BO BCeX BMAAX AOKYMeHTauun U nutepaTypsbl,
OTHOCSILKUXCA K chepam obecneveHns pecypcocbepexeHuns, aHeproadddekTUBHOCTU U 3KOOrM4eckon beso-
MacHOCTU B npoueccax XO3dUCTBEeHHOU OAeATENbHOCTU NPU CKUraHUM TBepaoro TOMMMBa Ha KPYMHLIX NMPOo-
MBILLUMTEHHBLIX NPeanpUATUAX B SHEPreTU4ecknx Liensx.

2 HopmaTuBHbIe CCbINKN

B HacTodleM cTaHgapTe UCNOoNb30BaHbl HOpMaTUBHbBbIE CChINKX Ha cneayiowne ctaHgapThl;

[OCT P MCO 9000—2008 Cucrtembl MeHepkMeHTa kavyecTBa. OCHOBHBIE NOMOXEHUA U CNOBapb

[OCT P CO 14050—2009 MeHegkKMeHT oKpyXatolwen cpeabl. CrnoBapb

[OCT P 51387—99 OHeprocbepexeHne. HopmaTuBHo-MmeToamdeckoe obecneveHne. OCHOBHbLIE
NONOXEeHUS

[OCT 30772—2001 PecypcocbepexeHue. ObpalleHmne ¢ oTxogamun. TepMunHbl 1 onpegeneHus

[TpumedvaHwne—Ilpn NnoNb3oBaHMM HACTOSALWMM CTAHOAPTOM LENecoodpasHo NpoBEPUTb AENCTBUE CCbINMOM-
HbIX CTAHOAPTOB B MHPOPMALMOHHON CUCTEME ODLLEro nNonb3oBaHUsA — Ha ouumanbHOM cante PeaepanbHOro areHT-
CTBa MO TEXHUYECKOMY PETYNUPOBAHUIO N METPONOrUN B CETU IHTEPHET NINK NO €XErogHo N3gaBaemMomMmy NHPOPMaALNOHHO-
MYy yKasartenio «HaunmoHanbHble cTaHaapThbl», KOTOPbIW ONYBNMKOBaH NO COCTOSAHWUIO HA 1 AHBAps TEKYLWEro roga, u no
COOTBETCTBYIOLWMM EXEMECHHYHO n3gaBaemMmbiM MHOOPMAaLUNMOHHbBIM yKasartensam, onybnmkoBaHHbIM B TEKYLWEM roay. Ecnu
CCbITOYHbIN CTAHAAPT 3aMeHEH (M3MEHEH ), TO MNP NOSIb30BAHMN HACTOSIWLMM CTAaHAAPTOM CreayeT PyKOBOACTBOBATLCS 3a-
MEHSIOWMNM (M3MEHEHHLIM) CTaHAAPTOM. ECrnn ¢CbINOYHbIM CTAaHAAPT OTMEHEH 63 3aMeHbl, TO NONOXEHUE, B KOTOPOM Aa-
Ha CCbINIKa Ha HEro, NPUMEHSETCA B YaCcTU, HE 3aTparnBaroLLEen 3Ty CCbINKY.

U3paHune odbmumnanbHoe
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3 TepMuHbLI, onpeAaereHNa U COKpaLleHUs

3.1 B Hactosiwem cTtaHaapTte npuMmeHeHbl TepMmuHbl no [OCT P 51387, TOCT P NCO 9000,
[OCT P NCO 14050, TOCT 30772, a Takke cneayouwme TepPMUHLI C COOTBETCTBYIOLLMMKM onpeaeneHUsMu:

3.1.1 Hauny4dwasa goctynHada texHonorua; HAT: TexHonorndeckn npouecc, TeXHUYeCKUA MeToa,
OCHOBAHHbIN Ha COBPEMEHHBIX OCTUXKEHUSAX HAYKN U TEXHUKWN, HanpaBneHHbIN Ha CHUXXeHUe HeraTUBHOro
BO3AeNCTBUA XO3ANCTBEHHOW OeATEeNbHOCTU Ha OKpyXKalwlyio cpedy U UMeroLWnA YCTaHOBNEHHbIA CpOoK
NPaKTUYeCKOro NpPUMeHeHUs1 C y4eTOM 3KOHOMUYECKNX, TEXHUYECKUX, SKOMOTM4YeCcKMX U colnanbHbIX aKTo-
DOB.

[TpumevyaHms

1 HOT o3HavaeT Hanbonee s PEeKTUBHYIO M NEPEeaOBYIO CTAANIO B PA3BUTUN NPON3BOACTBEHHOW AEATENBHOCTH
M METOA0B 3KCNNyartaunm obbeKToB, KOTopas obecnevmnBaeT NPaAKTUYECKYIO NPUTOAHOCTb ONpPeaeneHHbIX TEXHOTOrNI
ANs npegoTBpaLlleHns Unu, ecnm 3170 NPakTUYECKU HEBO3MOXHO, obecneyeHns obLero cokpalweHmns BbIdbpocoB/cOHpo-
COB M 00pa3oBaHUSA OTX0A0B. YYET BO3AENCTBUN Ha OKPYXKAIOLWL Y0 cpeay NPOn3BOANTCH Ha OCHOBE NpeaesibHO 40nyc-
TUMBbIX BbibpocoB/cHpoCoB.

2 [pn peanmnzauvm HAT, nmeowen yCcTtaHOBNEHHbIN CPOK NPaAKTUYECKOTo NPUMEHEHNA C YH4ETOM 3KOHOMUYEC-
KUX, TEXHUYECKUX, SKONTOTMYECKUX N coumanbHbiX pakTopoB, 4OCTUTAeTCHA HAMMEHbLLMN YPOBEHb HEMATUBHOTO BO34EN-
CTBUS HA OKPYXKAIOLLYIO Cpeay B pacyeTe Ha eauHULY NPOU3BEAEHHON NPoayKuumn (paboTsl, ycnyrin).

3 «Hauny4ywas» o3HavaeT TexHonommio, Hanbonee sadpPEKTUBHYIO ANA BbINyCKa NMPOAYKUMU C AOCTUXEHUEM
YCTAHOBITEHHOIO YPOBHS 3aLWUTbI OKPYXXaloLeEn cpeabl.

4 «[locTynHasi» 03HaA4aeT TEXHONOIMNIG, KOTopas paspaboraHa HACTOMbKO, YTO OHA MOXET DbITb NPUMEHEHA B
KOHKPETHOW OTpac/iiv NpOMbILLNEHHOCTU NPU YCITOBUN NOATBEPXKOAEHNA IKOHOMNYECKOWN, TEXHNYECKOWU, 3KONMOITMYECKON
N coumanbHOW LenecoobpasHoCcTU ee BHegpeHus. «octynHas» npumennTteneHo K HIOT o3navaert yyeT 3artpar Ha
BHEAPEHME TEXHONOINU N NPENMYLLECTB €€ BHEAPEHUSA, a TAKKE 03HAYAET, UTO TEXHONMOINA MOXET ObITb BHEAPEHA B

3KOHOMUYECKN N TEXHNYECKN peanmniayemMbliX YCITOBUAX A5 KOHKPETHOW OTPac/iv NpOMbILWITEHHOCTW.

5 B otaenbHbIX cny4vasix YacTb TEPMUHA «QOCTYMNHASA» MOXET OblTb 3aMEeHEHA CINTOBOM «CYLLECTBYOWANAY», €CIN
3TO onpeaeneHo 3akoHogartenbctBomMm Poccunckon @epgepaumm.

6 «TexHonorms» O03HA4YaeT Kak UCMONb3yeMYI TEXHOMOMUIK, Tak U cnocob, MeTod N NPUeM, KOTOPbIM ODBEKT
CMPOEKTUPOBAaH, MOCTPOEH, 3KCMNIyaTUPYETCH U BbIBOAUTCH N3 3KCNyataunm nepen ero NMKBngaunen ¢ ytmnmsaumen
00e3BpEXKEHHbIX YAaCTEN U yAaNeHNEM ONACHbIX COCTaBISAOLMX.

7 KHOT oTHOCATCA, KAk NpaBuno, ManooTxogHble n 6e30TX0AHbIE TEXHOMOMMW.

8 Kak npaeuno, HIT BHOCAT B rocyaapcTeeHHbIn peectp HAT.

[FTOCT P 54097—2001, nyHKT 3.1]

3.1.2 Tonnueo: [lpoaykuua, npegHasHadveHHasi aAng BelpaboTKN TENNOBOW 3HEPTUN B NpoLecce ee
CXXUraHus.
[FTOCT P 51750, nyHkT 3.1.0]

[TpumeyaHwmne—I1oPUINIYECKOMY COCTOSHMUIO Pa3nUYatoT TBEpAOE TONNMBO — Topd), Buomaccy, Xnakoe Ton-
NTMBO — MAa3yT, ra3zoodpasHoe TONNMMBO — NPUPOAHLIA ra3, a TakXe ras, BblAeNnsemMbii N3 0TX040B NoTPebneHnst B Npouec-
ce nx BpoXXeHus.

3.1.3 B HacToswWweM cTaHgapTe UCNOoSb30BaHbI crneayolmne cokpalleHUs:

XIMK — xumun4yeckoe notpebrieHne kmcnopoaa;

BFBC — cxuranme Tonnmea B Ny3bIPpbKOBOM KMNALLEM CIOE;

CFBC — cxuraHue Tonnmea B LUPKYNUPYIOLLEM KUNALLEM CNOe;

DBB — koTen ¢ TBepabIiM WnakoyganeHnuem (C nelneyronbHOW TONKOU U yaganeHnem Lnaka us Tonkn B
TBEPAOM COCTOAHUN);

dsi — BBOA cyxoro copbeHTa (B cuctembl aecynbdypusaunm abiMoBbIX rasoB TOC UM B TOMNKY KOTNAa
MPU NCNONB30BAHUM CYXOro agaAuTUBHOINO MeToaa);

ESP — anektpoctatndecknn punbTp;

FF — pykaBHbIU OUNBTP;

FBC — cxuraHue B KMNALWEM CINOE;

FGD (dsi) — gecynbypusauma OAbIMOBLIX ra30B C MOMOLLBIO BBOAA CyxXoro copbeHTa (B CUCTEMG
aecynbgypusaum gbiMoBbIX razos TOC UK B TOMNKY KOTNA NPM UCNOJTIb30OBAHUM CYXOro agauTUBHOIrO MeToaa);
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FGD (sds) — gaecynb@ypusauna AbIMOBbIX ra3oB C UCMOMb30BaHNEM MOKPOCYXOro pacnbliMTeNnbHOro
CKpybbepa;

FGD (wet) — Mokpaga gecynbdypunsauma gbIMOBbIX rasoB;

PC — cxuraHue yronbHoOW nbliu;

PFBC — cxxuraHmne noa aaBneHnemM B KUMNALWEM Cloe;

Pm — nepBUYHbIE MEPONPUATUSA NO COKpaLLEeHWNIO BbIDPOCOB OKCUMAOOB a30Ta;

SCR — cenekTuBHOE KaTanutnyeckoe BOCCTaHOBNEHMEe (OKCUO0B asoTa),

sds — NoONycyxou;

SNCR — cenekTuBHOE HeKkaTanMTnyeckoe BOCCTaHOBIEHUE (OKCUAO0B asoTa);

WBB — koTen ¢ XXugkum wnakoyganeHuem;

wet — MOKpBIN.

4 Havnydwwme AOCTYMNHbIe TEXHONONMMU Ha 3Tanax CXXUraHus KaMeHHbIX U OypbIX
yrneu (Teepgoro Tonnvea)

4.1 O6WMe nonoxeHus

[ns1 cxXuraHnst KaMeHHbIX U OYpbIX Yren Ha NPoeKTUPYEMBIX U AENCTBYIOLLKUX NPeanpUaTUSIX B KAYECTBE
HOT MoryT OblTb NPUMEHEHbI TEXHOMNOMMN CXXUraHUA:

- YFONbHOW MNbINN;

- TONNMKMBA B LUPKYNUPYOLWEM KMNALWEM Chnoe;

- TONNKXBA B Ny3bIPbKOBOM KUNSALLEM CINOE;

- TONNMBa Noa AaBneHnemM B KUNSLWEM CNoe;

- TONNIMBA Ha KOJMOCHUKOBOW peLleTKe.

CXXUraHme Ha KOJIOCHUKOBOW pelleTKe MOXKET OblTb NpeanoYTUTENbHLIM TOMBKC NpU NPUMEHEHUN Ha
NPOEKTUPYEMbBIX NPeaAnpPUATUAX C HOMUHaNbHLIM TennoBbiM BXoaomM MmeHee 100 MBT.

HOT cxuraHna Teepaoro TonnmMea BKNKQYaloT creayiolme atansbl:

- NpeaBapuUTenbHas NOAroTOBKA;

- npuMmeHeHne HOT noBbilWeHNUA 3PP EKTUBHOCTU MCNONb3OBAHUA TBEPAOro TOMNMKMBA.

4.2 lNpepBaputenbHada NoAroToBKa TBepAoro Tonnmea

Ha sTane npeaBapuUTEnbHOW NOArOTOBKMA KaMeHHBLIX U OypbIX yrnenm B kadectBe anemeHtoB HAOT
MCMONb3YHOT NPoLUecChl CMEeLLMBAHNA pasfUYHbIX BUOOB TBEPAOro Tonnmea ang obecnevyeHunst ctabunbHbIX
YCINOBUN rOPEHUNA U CoKpalleHWUs1 MMKOBLIX BLIOPOCOB B aTMOocepy. 3aMmeHa ogHOoro Tonnmea Apyrum, Hanpu-
Mep nepexoa ¢ 0AHOro Buaa yrnsi Ha gpyron, odbnagarwLmia ny4wmnumMmm 3KoNMOrMYeCKMMIN XapaKkTepucTukamu,
MOXeT ObITb npupaBHeHa K HOT. JaHHaa TexHonorna npeaBapuUTernibHOW NOAroTOBKM TBEPAOro TOMMBa
Hapsay ¢ Apyrumun, oTHocsawmmmnces Kk HOT, npeactasneHa B Tabnuue 1.

4.3 lNpnMeHeHUe HauNy4WnX AOCTYNHbIX TEXHONOIMU NoBbiWeHUA 3 PeKTUBHOCTHU
MCcnonib30BaHUA TBepaoro TonnuBa

B kadvectBe HOT noBblilWeHNS 3P PEKTUBHOCTU UCNONb3OBAHNUS TBEPAOrO TONMMBA MOTYT ObITb MCNOJSb-
30BaHbl HANPaBNeHUs1 SHepPreTU4EeCKon N pecypcHOU oNTUMU3aL M Ha NpeanpusaTun, npeactaBneHHble B Tab-
niue 2.

[1pn NPOEKTUPOBAHUN HOBBLIX KOTNOB UMK UX MOoAUPUKALMKA Ha OSUCTBYIOLWKX NpeanpUaTUaxX Hanmyu-
LMW CHATAKOT Takne TEXHOMOTNYECKNe peLlleHunst, KoTopble obecneyvynBatoT BbICOKYHO 3EKTUBHOCTL KOT-
OB 1 BKNoYaloT B cebsl NepBUYHbLIE MEPONPUATUS MO CoKpalwleHUo obpaszoBaHUA BbLIDPOCOB OKCUAOB
azoTa — okcuga asota (NO) n gnokenga asota (NO,), coBmecTHO obosHadaemMbix NOy. B kavyecTBe npume-
POB MOXHO yKasaTb:

- CTYNeH4aTyio nogadvy Bo3gyxa U TONNMBa;

- ICNONb30BaHWEe COBPEMEHHbIX MaNOTOKCUYHbIX ropesiok ¢ NoOHWKEeHHbIM BblaeneHnem NOy;

- TpexcTyneH4yaToe CcKuraHue Tonnumea (C NepBUYHOM 30HOW ropeHnda, 30HOM BOCCTAaHOBNEHUSA U 30OHOU
OOXUraHung).

Mcnonb3oBaHWe COBpeMeHHOM aBTOMaTU3UPOBaHHOW CUCTEeMbl ynpaBrieHUsa ana AoCTMXKEHNUA BbICOKON
pe3ynbTaTUBHOCTU paboThl KOTNA C YNYYLIEHHBIMUA YCIMOBUAMU CXKUraHUA, obecnevmBatoliMMn coKkpalleHne
BbIOPOCOB, TaKXKe paccMaTpuBatoT B Kadectee HAT.

HanpaBneHus noBbileHNA 3pPEeKTUBHOCTU MCMONb30OBaHUA TBEPAOro TON/MBa 3a cHeT MepPOonpUATUA
Mo TEXHOMOMMYECKOW ONTUMU3aL KA NapaMeTpoB CKUraHUA Ha NpeanpusaTumM npegcrasneHsl B Tadbnuue 3.
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Tadbnwnya 1 — TexHonormm NnpeaBapuTenbHOW NOAroOTOBKM TBEPAOIo TONNMBA

My, paBHyto 51 %—55 %

[lpeanpuatne
. OnbIT - y .
JKONTOrMYECKNU Bosaencrtene Ha OKPYXaroLLyHo Oxuaaembin 3KOHOMUYECKUU
HOT shchexT MpurogHoe akecnnya- . [TpumevaHune
peny apehext
[IpoekTupyemoe K MOOEpPHU- Tauuu
3auunun
3ameHa Ton-| Xopolwun He npaktukyeTcs | 3aBuCuUT Bblcokun Hannune wmanoro konudectBa| LleHa Ha TonmnmuBO MOXeET | BO3MOXHOCTb 3a-
nmBea 3KOIOrM4eCcKmnm OT Xapak- NPUMECEN B yIrne nNpuBOAUT K| ObiTb BbICOKOW MEHb| TOMNNMMBAa
«NPOPUNbH» TEPUCTUK MEeHbLUMM Bblbpocam npu ero MOXET ObITb orpa-
Tonnmea (Mano- KOHCTPYK- CXUraHun. HU4YEeHA 0onn-
CEPHUCTOE, UMM KOTIa Hu3kass 30MbHOCTL  TOMIUBA rOCPOYHbIMU O0rO0-
Mano30nbHOE) BneyeT 3a cobon cokpauwleHume BOpaMy NOCTAaBKU
BbIOPOCOB U coKpalleHne obpa- M1 N3-3a NOJIHOW
3YIOLLErocs KOINnn4ecTBa TBep- 3aBUCUMOCTN  OT
AblX OTXOA0B, NoANneXalmx yTu- MECTHOM LLAaXThbl
nm3aumm 1 pasmeLeHnio
Coctasnenne | llpegorepawe- | OCywecTBUMO Ocyuwect- | Bblicoknn CtabunbHbIn pexmnm padoThbl
peuenTypbl HWE MUKOBbIX BUMO
YIONbHOW WNX- | BbIOPOCOB
Tbl U CMEeLUU-
BaHWE yriew
Mokpoe CokpauieHue OCywecTBUMO OcyuwecTt- | BblcOkmun Hanunumne wmanoro konundectBa| [loTpebytotes aononHn-| ObbIMHO  MOKpoe
oboraweHme KOnn4yecTBa BUMO NPUMECEN B YyINe NPMBOAUT K| TENbHblE 3aTpaTbl HA ycTa-| oboraweHue
Yrew BbIMbIBAEMbIX MEHbLUMM BbIDpOCaM nNPU ero| HOBKY AN MOKporo obora-| yrrnen nponssogsT
NPpUMeCcen CHUTAHUN LLLEHNSA YrIeu HA MecTe pacno-
(3arpaA3HeHnn) NOXEHNSA LWaXThbl
[1peaBapu- [ToBbIWEHNE OcCyLweCTBUMO Ocywect- | OrpaHudeH- | [MoBblwaetca  akonorndeckasi | [NoTpedbyoTes OONONHu- | B HacToAalee Bpe-
TernbHOE 3P PEKTUBHOC- BUMO HbIM  OMbIT | Pe3ynbTaTUBHOCTb TENMbHbIE 3aTpaTbl Ha Cy-| MS  Heuenecoob-
BbiCylunBaHve | TM Ha 3 %—5 % BCrNeaCcTBUE LLINITKN ansi OypbiX yrneu Pa3HO CTPOUTH
bypbIX yrnen NpUMeHe- KpynHorabapur-
HUS TONbKO Hbl€ CYLLWUITKU ONS
Ha MUNOT- BypbIX yrnew
HbIX  YyCTa-
HOBKaXx
[[asandoukaumsa | [NloBblaeTcs Bo3amoxHO, HO go | Heocy- [TpnmeHs- B cpeaHecpoyHOM nepcnek-| Het pgaHHbIX anst
YINewn 3PPEKTUBHOCTL | CUX MOP NPUME- | LLLECT- €TCH TOIbKO TUBE rasndukauus MMOTEH-| HOPMAaNbHOIO pe-
YyCTaHOBOK U HAETCH TONbKO HA | BUMO HA [AEMOH- LManbHO MOXET CTaTb KOH-| XWMa 3Kcniyarta-
yMeHbLlalTea | AEMOHCTpaLWOH- CTPaLUNOH- KYPEHTHOW anbTePHaATUBOW | LNW
BbIOPOCHI, B HbIX YCTAHOBKaXx HbIX  YyCTa- ODObIMHOMY  CXWUraHui, B
YaCTHOCTW HOBKaXx YaCTHOCTW, MNPUHUMasl BO
OKCMAOB a3oTa BHUMaHWNE rnpeanoriarae-
MYIO 3(PPEKTUBHOCTL MPO-
N3BOACTBA  SINEKTPO3IHEP-
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Tabnwua 2— TexHonormm NnoBbILWEHUA 3PPHEKTUBHOCTU NCMONBb30BAHUA TBEPAOIo TOMNMMUBA 3a CHET MEPONPUATUN MO SHEPrETUHECKOW N PECYPCHON ONTUMU3ALUN HA

npeanpusaTumn
[Tpeanpusatne
Bo3zneucrteue
HOT JKonornvecknin apdekr MpuroaHoe OnbIT 3kcnnyaTtauuu o Ha OXMAaEMBINt SKOHOMUHECKN [TpumevaHue
MpoekTy- KPY>KaIoLL YO ahpeKkT
oyemoe K MOOEPHU- cpeny
3auUnmn
KombuHnpoBaHHoE [ToBbiweHne agpgek-| Ocy- OveHb Bbicokun HeT gaHHbIX | 3aBUCUT OT  MECTHOro
NPOU3BOACTBO TENNO-| TUBHOCTU WMCMOMNb30-| WECT- | orpaHunye- crnpoca Ha  TENNOBYIO
BOM N SNEKTPUHYECKOWN | BAHUSA TOMIMBA BMUMO HO SHEPIUIO
SHEpPIrmun
3ameHa nonartok Typ-| [loBbllweHne sHepro-| Ocy- Ocyuwecrt- | Bbicokun HeT gaHHbIX | HeT gaHHbIX Nonatkn napoBon TypoOu-
BUHbI 3PPEKTUBHOCTU NPO- | WECT- | BUMO Hbl MOTYT ObITb 3aMEHEHbI
Luecca BMMO Ha TPEXNonaTtovyHbIK na-
KET BO BpPeMS NepepbiBa
npu pPerynsipHoM TeXHU-
YECKOM 0BCNyXMBaHUK
Micnonb3oBaHne marte- | [loBbiweHne 3Hepro-| Ocy- Heocy- [lpakTnkyeTcs HeT gaHHbIX | HeT gaHHbIX Micnonb3oBaHne martepwu-
pyanoB C yrnydweHHbl- | 3PPEKTUBHOCTN NPO- | WECT- | WeCT- Ha NPOEKTUPYEMBbIX arnoB ¢ yny4vWweHHbIMW
MW CBOUCTBaAMW A5s| Lecca BMMO BUMO npeanpusaTUsX CBOWUCTBaAMM  MO3BONSET
OOCTUXEHNS BbICOKUX noaaepXMBaTb AaBIiEHUE
napamMeTpoB napa napa 300 bap n Temnepa-
Typy napa 600 °C
Ceepxkputndeckme na- | [oebiweHne aHepro-| Ocy- Heocy- [lpaktnkyetcsa Ha HO-| HeT gaHHbIX | HEeT gaHHbIX
paMeTpbl napa 3PPEKTUBHOCTU NPO- | WECT- | LWECT- BbIX NpeanpusiTuaX
uecca BMUMO BUMO
[BonHON npomexyToy- | [loBbiweHne 3Hepro-| Ocy- Heocy- [1pakTnkyeTcs HeT gaHHbIX | CHMXaeT 3aTtpaThbl HA NPo-
HbIX NepPerpes napa 3PDPEKTUBHOCTU NPO- | WECT- | LECT- B OCHOBHOM Ha HOBbIX N3BOACTBO 3J1EKTPOIHEP-
Luecca BMMO BUMO npeanpusaTUsX MKy, pewaeTt npobnemsbl ¢
KanneygapHon 3po3ven
nonartok nocnegHen Ccry-
NeHn UUNMUHAPa HU3KOro
NaBNeHns
[Togorpee otxoasdwwmm | [loBbiweHne 3Hepro-| Ocy- Heocy- [lpakTukyetca Ha npo-| Het gaHHbiX | HeT gaHHbIX Ha npoektnpyembix npea-
TENNOM noagaBaemon | 3OPEKTUBHOCTU MPO-| WECT- | LLECT- EKTUpPyeMbIX Npeanpu- NPUATUAX UCMONb3YIOT 40
nuTaTernbHOW BOAbI uecca BUMO BUMO ATUAX N HA HEKOTOPbIX 10 dhaz ansa noporpesa
OEVUCTBYIOWMX TMpea- nogaBaemMon nutaTersb-
NPUATUAX HOM BOAbl 40 Temrnepary-
pbl okono 300 °C
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OkoH4yaHue mabnuubi 2
[lpennpuatue
Bozneucteme Ha | OxXuagaemMbiu
. OnbIT .
HOT IKONOTMHECKUN O EKT NOUrOaHOE OKPY>XKatoLyo | 9KOHOMUYECKUI [IpumevaHue
MpoekTy- pyuron] aKCNyaTauuu
K MOOEPHMU- cpeny shpekT
DYeMoe
3aumnm
CoBpeMeHHble aBToOMaTuU3npoBaH-| [loBbilweHne agdek-| OcyuecT- OcyLecT- BblicoKnn Cokpawaer HeT AaHHbIX
Hbl€ CUCTEMBbI yrNpaBlieHUs TUBHOCTU paboTbl | BUMO BUMO BbIOPOCHI
KOTIOB
Mcnonb3oBaHne Tennocogepxa-| [oeoiweHne agpgek-| OcyLecT- OcywectBuMO | BbiCcOkun HeT gaHHbIX HeT gaHHbIX | BO3MOXHa OYeHb HU3Kas
HUS OTXOOSALWMX ra3oB ANs UeHTPpa- | TMBHOCTU  UCNONb30- | BUMO TemMnepartypa oxnaxaaro-
NMM30BAHHOIO TEennocHabXeHus BaHUS TONIMBA len BoAbl

Tadbnwnya 3— TexHonornm noBbiwWeHns 3dhHEKTUBHOCTU UCNONb30BaHUA TBEPAOro TONNMBA 3a CHET MEPONPUATUN NO TEXHONOMMYECKON ONTUMM3aLMN NapameTpoB

CHKUTIaAHWA Ha NnpearnpuAaTnn

[lpeagnpustune
. OnbIT Bo3nencrteue Ha Oxnpgaembin
HOT JKONMOrnM4ecknmn ekt MpurogHoe - S [TpumevaHune
MpoeKTy- P akecnnyarauuu OKpy>XaloLLYyIo cpeny SKOHOMUYECKUN 3dhekT
K MOOEPHU-
pyemoe
3auUnu
[TapameTpbl CXXUraHus, KoTopble criegyeTt onTUMU3NpPoOBaTh
[MToHmxeHne wnabbiTka| MNoBblweHne addek-| Ocy- Ocy- Bbicokun HeT gaHHbIX HeT gaHHbIX MoXeT yBEenn4utTb PUCK
Bo3ayxa (npw coxura-| TMBHOCTU WCNOMNb30-| WEeCT- | LWeCT- nospexageHus obopyao-
HUM TONNKMBa ANSA CHU-| BaHUS TOMNMUBA U CO-| BUMO BUMO BaHUA U NOBLICUTb KOJW-
¥eHns Bbixoga NOy n| kpalieHne BblbDpOoCoB 4YeCTBO  HECropeBLlEero
N,O) NO, 1 N,O TONNMBA
[ToHmxeHne Ttemnepa-| [NloBblwweHne agpdek-| Ocy- Ocy- Bbicokum. HeT aaHHbIX [HononuutenevHyo Bbl-| Temnepartypa 0OTXoas-
TYPbl OTXOOAWMNX ra30B | TMUBHOCTU WCMONb30- | WeCT- | WecCT- BO3MOXHbI KOp- COKYIO  TemnepaTtypy| WuX razoB gormkHa bbiTb
BaHWS TOMMUBA BUMO BUMO DO3NA N DIOKKU- MOXHO wucnonb3oBatb| HA 10 °C—20 °C Bblwe
POBaHMe Karo- TONBKO MNMPU MONYYEHNN | TOYKN POCHI
pugepa BTOPUYHOIO Tenna

[ToHmxeHne cogepxa-| lNoBblweHne agpdek-| Ocy- Ocy- Bbicoknn CokpaweHne BblOpo-| HeT AaHHbIX Beibpockl NO,, n coaep-
HUS HECTOPEBLLErO TUBHOCTU WMCIMONb30-| WECT- | WECT- coB NO, npuBoauT K XaHne - HeCropeBLUero
yrnepoga B 30/€e BaHWUA TOMIMBA BUMO BUMO BbICOKOMY COAEPXaHUIO yrnepoga B 3o0re (Heao-

HECTOPEBLUEro Yrrepo- XXOr TOMNUBA) HYXAAloT-

0a B 3051€ N HegoXory CH B ONTUMM3aLNN

TONSIMBaA B 3051€-yHOCE




OkoHYyaHue mabnuusi 3

[lpennpuatue
y OnbIT Bosoeucteue Ha OXxXugaembin
HL JKOSOTMYLCKUN 3P PekT MpuroaHoe - S lpumMmevaHune
MpoeKTu- akennyaTtaymu OKPY>KaloLLYIO cpeny SKOHOMUYECKUU 3P DEKT
K MOOEPHU-
pyemoe
3aLum
[ToHmKeHne  KoHueH- | [loBbiweHne addek-| Ocy- Ocy- Bblicokni Huskne Bbibpochbl NOy | Het aaHHbIX Bbibpocel NOy, un CO
Tpaunm CO B AbIMOBbLIX | TUBHOCTWU WCMOMNb30- | LECT- LiecT- BEOAYyT K  BbICOKOMY HY>KQalTCA B ONTUMKU3A-
rasax BaHWA TonnmeBa BUMO BUMO ypoBH0 CO LMK, HO bonee NpuUopm-
TETHbIMW 3arpA3HAOLLN-
MW BewecTBaMun ABNSA-
toTcs NOy

Ouncrtka m oTBeadeHne AbIMOBbIX IA30B

OTtBeaeHne abiMmoBbIX | [loBTOpHOE HarpeBa-| Ocy- Ocy- Bbicokun He HyxHO AgbivmoBown | HononHutenbHble 3a-| YCNoBus OTBEAEHUSA Obl-
ra3oB vepes rpagupHn | HUe AbIMOBbLIX ra30B | LWEC- LLEeCT- TPyObl TpaTbl Ha CTPOUTElNb-| MOBbLIX A30B 4Yepes rpa-
nocne ycrtaHoBOK MO | TBUMO | BUMO CTBO N OOCnyXmBaHWe | AUPHU  OOMKHbI  BbITb
aecynbypusaummn ObIMOBON TPyObl He | OUEHEHbl B WHAUBWUAY-
HE SBNAETCSH HEODXO- TpebytoTcH anbHOM nopsiake (Ha-
ANMbIM npumep,  AOCTYMHOCTb
rpagupHU, MECTO ee pas-
MELEeHUsl,  MPUMEHSE-
Mbl€ KOHCTPYKUWOHHbIE
MmaTepuansbl)
[TomeHeHne TeXHONOo- Ocy- Ocy- Bbicokun Bunanmbin wnend Hang
MN « MOKpou» TPyObl LEC- LLECT- ObIMOBOWN TPybon
TBUMO | BUMO
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4.4 lMNepcneKkTUBHbIE TEXHOMOINMU CXXUraHUA 6ypbIX yrien

TexHonorna npeaBapuTenbHOW CYLIKUW OYypbIX YrNen, Kak oXuaaeTcd, NPUBEOET K TeopeTUYEeCKoOMY
TOBbILLEHUNIO 3HEProddPEeKTUBHOCTU NpeanpuaTui npndnmanTtenbHo Ha 4 %—5 %. Llenb gaHHOW TEXHONO-
MM — CYLLKA BNaXXHbIX OYpbIX yrnewn, KoTopblie NOCTynatT ¢ MecT A0DbIYM OTKPLITEIM CNOCOOOM, C MOMOLLIbIO
HU3KkoTemMnepaTypHoro Harpesa (120 °C—150 °C) BMeCcTO UCNONb30BaHUSA ropsivyero oTpaboTaBLUero rasa ¢
TemnepaTtypon 1000 °C. Kpome TOro, Uenblo TeXHONOrnn SABNAETCA BO3BpPAaT 3Hepruy, notpavyeHHoOU AOnd
00e3BOXMBAHNSA DYpLIX yrnen, nocpeacTBOM KoHAeHcaun napa. 3agadya COCTOUT B TOM, UTOOLI 3Heprus,
Tpebyemas ansa ncnapeHust Bnarn, cogepxawenca B Oypbix yrisix, Bo3spalianachk B npouecc ANs KoHaeHca-
LMK Napa. 34ecb HaMNy4vWwmnMM AOCTYMHBIMA ABNAIOTCA ABa pa3fMYHbIX TEXHOMOMMYeCcKUX npolecca:

- MepPBbLIA NPOLECC — MeXaHUKO-TepMMUYecKoe 0De3BOXUBaAHUE — HaXOOAUTCH B HaCTosILLEe BPeMs B
cTaanmn paspaboTkn. SKCNepuMeHTanbHbIN 3aBOd, HA KOTOPOM UCNOMNbL3YIOT 3TOT npouecc, nponssoamt 12 T/u
CYXUX DYPLIX YrNen ¢ BnarocogepXxaHmem, pasHbiM npubnusnutensHo 22 %. bypble yrnu HarpesarT noa AaB-
neHnem 60 6ap n npn temnepatype 200 °C anst otaenenuns Bnarn. B koHue npouecca obpaboTaHHbIe Dypbie
VI MOBTOPHO HarpeBaltoT,;

- BTOPOW npoLecc, npegHasHavyeHHbIN ANsl CYLKM BypbIX yrnen, cemvyac Haxoantca B bonee nosgHen
cTaaun paspaboTkn. CylKy BypbIX yrinen oCcyLlecTBNAKT B annapaTtax KUNSLWero cnosi ¢ BHYTPEHHEN YyTU-
nmsauuen tTenna oTxogdwux rasos. [lap, paccemBaeMbi OT CYLUUNKU, OTAENAT OT coaepXallnxXca B Hem
YyacTuL, OypbIX Yrnen ¢ NOMOLLbIO 3NeKTpOoCTaTUYECKOro ocaauTens. 3aTeM ero CHoBa CKUMaKoT C MOMOLLbIO
Komnpeccopa, KoTopbl paboTaeT B OTKPLITOM NMpoLecce ¢ TeNMOBbIM HACOCOM, NOCNe Yero nap KoOHAEHCUPY-
eTcH B Tpyb4aTOM 3MEEBUKE, UCTMONbL3YEMOM ANS HarpeBaHUs NOBEpPXHOCTEN B cylumnke. KoHaeHcalMoHHas
TennoTa Takum obpasom nepenaeTcs B KUNALLMKA CNOW AN CyLWKN BypbiX yrnen. Hactb obecnbineHHOro napa
NCMONb3YIOT ANA pasXWwKeHus OypbIX yrnen n nogatoT B annapaT ¢ NoMOLLbO BEHTUNATOPA. QKCNepUMeH-
TanbHbLIX 3aBoA, paboTatoLlmia No 3TON TexHonornn, nponssoaut 90 T1/4 cyxmx BypbiX yrnen ¢ cogepxaHmem
Brnarn 12 %.

5 Oxnpaemasa 3¢ppeKTMBHOCTb NPUMEHEeHNA Hanny4vlWwmnx AOCTYMNHbIX
TeXHONONrMn

5.1 O6Wwme nonoxeHus

PauuoHanbHoe UCnonb3oBaHWe NPUPOAHLIX pecypcoB N 3P ekTUBHOE NoTpedbneHne aHeprnm — aBa
OCHOBHbIX TpeboBaHua Oupektuebl EC 2008/1/EC [2]. B aToM cmbicne a3 eKTUBHOCTb, C KOTOPOW MOXKET
ObITb Npou3BeaAeHa 3Heprug, ABnaeTca BaXxHbIM UHAUKaTopoM BblbpocoB CO,, BO3AEUCTBYOLLMX HA KITMMa-
Thnyeckne nsmeHeHua. OaQuH M3 cnocoboB cokpalleHusa BelbpocoB CO, Ha eauHULY NPOU3BEJEHHOUN 3HEpP-
MM — ONTUMU3aLNSA NMPOoLECCOB BbipaboTKN SHEPTNMN N ee UCTONb30BaHUS.

[TpumeHeHne HOT, Kak npaBuno, ConpoBoXaaeTCd NOBbILLEHNEM 3HEPro- U TENNOBOU 3PP EKTUBHOCTN,
a TakKe CHUXKEeHUEM yPOBHA BO3OESUCTBUA Ha OKPpyKaloLyo cpeay U 3KOHOMUEN PeCypCoB.

5.2 OHeproadpeKTUBHOCTDb

OHeprosdeKTUBHOCTbL, COOTBETCTBYIOWAadA yCcrnoBUaM npumMmeHeHuna HOT npu skcnnyaTtayuum OenciBy-
IOLLKMX NpeanpusTUA no KOMOUHUPOBAHHOMY MPOWU3BOACTBY TEMMOBOU N 3MTEKTPUYECKON IHEPTUNA, MOXET
coCTaBNATb 45 %—55 %, YTO 3KBMBaANeHTHO yaenbHOMY pacxoay Tenna 1,1—1,3 B 3aBUCUMOCTU OT CrneLn-
dukn npeanpuatTusa. lNpn cpaBHEeHUM 3TUX NOKa3aTenen ¢ SHePro3PEeKTUBHOCTBIC HOBLIX NPeanpusaTun,
paboTalolnX Ha CKUTaHUN KaMEHHbIX 1 DYPBLIX yrien, YCTaHOBIMEHO, YTO TOMNbKO KOHAEHCALUMOHHBIE 3NEKTPOo-
cTaHunn ¢ apdpeKTnBHOCTLIO 42 % — 47 % WU yaenbHBIM pacxoaomM Tenna 2,3 obecneymBaoT 3KOHOMUKO TOM-
nuea n cokpaueHune Bblbpocos CO,.

CneayeT y4UTbIBaTb, UTO YKaszaHHble YPOBHU 3HeproddPeKTUBHOCTN HE MOTYT ObiTb AOCTUTHYTHI MPWY
BCeX aKkcnnyaTaunoHHbIX pexxumax npumeHeHuna HAOT. Oxungaemada sHeprosdpeKTUBHOCTL, 3aKknaabiBaemMmas
1PU MPOEKTUPOBAHUN NPeanpuaTUda, oTnnYaeTcs oT pakTudeckon aHeproddPeKTUBHOCTU N MOXET ObITb
HXKe Ha Becb Nepuod akcnnyatauum n3-3a UsMeHeHU BeNnYnH 3arpyskun, kavyecTtsa TonnMea 1 no pagy apy-
X CONYTCTBYIOLWUX NPUYNH. DHEProadPekTUBHOCTL TakKe 3aBUCUT OT CUCTEMbBI OXNaXXaeHUA 3MeKTpoCcTaH-
11N, ee reorpadpnueckorc MecTononoXXeHnsa n noTpedbneHnsa sHeprum B CUCTEME ra3zoounNCTKMA.

[na anekTpocTaHUMX 3HeproadPekTUBHOCTL OnpedenarnT Kak yaenbHbIM pacxod Tenna (noasogumas
aHeprus Tonnmea/BblipabaTbiBaeMast 3HEPrUA Ha BbIXOAE U3 SNEeKTPOCTaHUUN) U Kak 3PEKTUBHOCTL 3J1EK-
TPOCTaAHLUMK, onpeaensemMyto Kak obpaTHyo BeNMYnMHy yAenbHOro pacxoda Tenna, T. €. Kak OTHOLWEeHUe Npo-
n3BeJeHHOW SHEepPrum K NnogBoANMON 3HEPTUN. DHEPTUI0 TOMMMBA U3MEPAIOT KaK NokasaTesb HU3LWeW TeNoThl
cropaHus Tonnunea.
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[TIpUMeHAAa CBepXKPUTUYECKNE NnapaMeTpbl Napa, Takne Kak ABOUHOU NMPOMEXYTOYHbIN Harpes napa u
camMble COBpeMeHHble BbICOKOTEMMepaTypHble MaTepuansl, 415 NoBbiWeHUA 3HeproaPeKTUBHOCTU CTPOAT
BMEeKTPOCTaHUNUN, HA KOTOPLIX CXKUraloT KaMeHHbIe 1 bypble Y ¢ yaenbHblM pacxoaom tenna 2,08 (48 %) uc
MCMONb30BaHWEM HenocpeaCTBEHHOIO BOAAHOIO oXnaXaeHus.

[oporoBusHa BbICOKOSIEKTUBHLIX 3MTEKTPOCTAHLMA AenaeT UX HEKOHKYPEHTOCNOCOOHBIMN C S3KOHO-
MUAYECKOU TOUKN 3pEHNS.

YBenunyeHne napamMmeTpoB napa (CBEpPXKpUTUYECKUU nap) — gpyroe cpeacTBO NOBbIWEHNA 3 PEKTUB-
HOCTW, eCnNn KOMOUHUPOBAHHOE NMPOU3BOACTBO TEMNMIOBOWN U 3MTEKTPUYECKON SHEPTUN MO KAKUM-NTUOC NpU4n-
HaM HEBO3MOXHO.

CaMoOWn BLICOKOW 3HeproadppekTMBHOCTU OOCTUraloT NpuU Ypes3BblHaMHO BLICOKUX MapamMeTpax napa,
NCMONMb3yeMbIX Ha YCTaHOBKaX, paboTaloWunx B pexxume 6a30BON HArpys3Ku.

YCTaHOBKU, paboTaolmne B pexXnme NUKOBBLIX HArpy3oK ¢ YacTbiMU LIMKNaMKU MycKa, KOHCTPYUPYHOT C
bonee HU3KUMKU NapamMeTpamMun napa, YTo NpuBoauT K dbonee HU3KON aHeproadPEeKTUBHOCTH.

5.3 TennoBaAa 3(hpPeKTUBHOCTb

XapakTep NoBblWEHUA TennoBon apdhekTUBHOCTU 3aBUCUT OT BUAa NPON3BOACTRA, PEXUMOB Harpy3Kku,
CUCTEM OXNaXXJeHWNs, UCMOSb3yeMbIX BUAOB TOMNMBA, Xapakrepa BbIOPOCOB.

KOMOWHUPOBaAHHOE NMPOU3BOACTBO TEMMOBOMN U 3NEKTPUYECKOWU 3HEPTUN pacCMaTpPUBAIOT B Ka4ecTBe
camoro apeKTUBHOro BapnaHTa cokpalleHua oblero konndectea BbiopocoB CO,, UTo cneayeTt NpuHUMaTh
BO BHMMaHWE Mpu CTPOUTENBLCTBE BHOBb CMPOEKTUPOBAHHOW 3MEKTPOCTaHLUN, ecni BbipabaTbiBaeMoe €lo
N NoTpebnaemMoe KONUYeCcTBO 3HEPrMn AOCTATOYHO BbICOKO, UTOOLI 3dEKTUBHO OKYMUTL 3aTpaTthbl HA CTPO-
NTeNbLCTBO Bonee AopPOororo NPeanpUATUS nNo KOMOUMHUPOBAHHOMY NPOU3BOACTBY TEMNMOBOW U 3NEKTPUYECKON
dHEpPrnn BMecTo bonee NpocThIX NPpeanpUusaTUA No NPOU3BOACTBY TOMNBKO TEMNMOBOW UMK TONLKO 3NeKTpUYiec-
KOW 3HEpPruu.

C COBPEMEHHOW TOYKN 3pEeHUsI Haunydlne AOCTYNHbIE BapUaHTbl — 3TO NPUMEHEHUE TEXHOMOTNN W
aKcnnyaTauUoHHBIX MEPOTNPUATUIA NO MOBLILLEHUIO TENNOBON 3P EKTUBHOCTM N COKpaLleHNo obpa3oBaHus
NapHUKOBBIX rasos, B YacTHOCTWN BbIbpocoB CO, Npu CKUraHUM Ha pasnUyHbIX NPeanpUATUSAX KaMeHHbIX W
OypbIX yrneun ans rnonyvyeHnUs sHepruu.

BTopunuHble Meponpuatna no ynasnueaHuio U pasmewleHnto CO, Takke MOryT ctatb AOCTYMNHbIMU B
OyayLLeM, HO B HacTosLLee BpeMs X HE pekOMeHayeTcs paccMaTpuBaTh B kKadyectee HAOT.

[peanpunatmusa no KOMOUHUPOBaAHHOMY MPOU3IBOACTBY TEMNNOBOU U 3MEKTPUYECKOU 3HEPriMn — Hanbo-
nee TexXHU4Yeckn N 3KoHOMUYeCKU 3PP EKTUBHBIE CUCTEMBI UCMOMNb3OBAHUA TOMMUBA U SHEProcHabXXeHUs.
KoOMOUHNpoBaHHOE NPOU3BOACTBO TEMMNOBOWN N 3MIEKTPUYECKON SHEPTUM pacCMaTPUBALIOT Kak camMblid Ny4vLLniA
BapuaHT npumMeHeHna HOT B uenax cokpaiwleHna konudectsa CO,, BblOpolleHHOro B atmocdepy, Ha
eaUHNLY NPponU3BEeaEHHOU SHEPInN.

Ecnu B MeCTHbIX YCNOBUAX CMPOC Ha TEMMoBYH 3HEPruo AOCTaTOYHO BbLICOK A1 OKYMaeMOCTU CTPO-
MTenbcTea bonee gopororo NnpeanpuUaTna No KOMOUHMPOBAHHOMY NMPOU3BOACTBY TEMIOBOW U 3NEKTPUYECKON
3HEeprum ¢ y4eToM 3KOHOMUYECKON LenecoodbpasHOCTN, BMECTO MPOCTON TEMNMOBON 3NEKTPOCTaHLUN UMK
3HEeproycTaHoBKN LenecoobpasHo NpOeKTUpoBaTb CTPOUTENbCTBO NMpeanpuaTva A KOMOWMHMPOBAHHOIO
MPOU3BOACTBA TEMNOBOW U 3MIEKTPUYECKOW 3HEPTUN.

[TOCKObKY CNPOC Ha TENMO BapbUPyeTCH B TeYeHUe roaa, npeanpusaTnst no KOMOUHNPOBAHHOMY NPOU3-
BOACTBY TEMIOBON U 3NEKTPUYECKON SHEPTUMN AOTKHbBI TMOKO npucnocabnmBaThCs K nepexoay Ha BblpaboTKy
BNEKTPOIHEPTUN U3 MONYHEHHOW TEMMOBOW SHEPTMU. DTN NPEeanpUATUA Takke AO0IMKHbI 0bNnagaTh BbICOKOW
3P PEKTUBHOCTLIO NPU 3KCcNyaTaum ¢ HeNMOJMHOW Harpy3kon. B 3TomM KOHTeKCTe crnegyeT OpUeHTUPOBAaTLCA U
Ha NPeanpuaTUd, 3KcnnyaTupyowme KoHaeHcaUuoHHble TYpOKUHBI ¢ OTBOAOM napa, yduTbiBasl, UTo adhdek-
TUBHOCTb NMPeanpuaTniA, 3KCNIyaTUpyroWmMx KoHaeHcauMoHHbIe TYPOUHBI ¢ OTBOAOM Napa, cpeaHsist B paay
npeanpusTUin No KOMOUHUPOBAHHOMY NPOM3BOACTBY TEMMOBON U 3NEKTPUYECKON SHEPTUM N KOHOEHCALIUOH-
HbIX 3NeKTPOCTAaHLIUN.

[na gencteyroWwnX npeanpusaTui, paboTaroWwmnx Ha KaMeHHbIX U OYpPbIX YrisiX, TPUMEHUMbl MHOTUE TeX-
HOJOTMW NMOBLILLEHUA TennoBonN 3PeKTUBHOCTU. [pn MmogepHU3aUnMn 3NeKTpoCcTaHLMM C 3aMeHOM OCHOBHO-
ro obopyaoBaHna (KapauHanbHOW PEeKOHCTPYKUMU C YCTAaHOBKOW HOBbLIX KOTNOB) MOTYT OblTb OOCTUMHYTHI
CyLLeCTBEHHbIe NONOXUTENbHbIe pe3ynbTaThl.

B uenom ans noBbIlWWEHNA TENNOBON 3P PEKTUBHOCTU LlenecoobpasHo:

- YMEHbLUATb NOTEPU TElJld, BOSHUKAOLLAE B PE3YJ1bTATE 06pa3OBaHI/IFl HECIOPEBLWNX TA30B N 3T1IEMEH-
TOB B TBEPAbIX OTXO0AdX N OCTATKAX, 06pa3y+0u_u/|x0ﬂ NpA CXXUIFaHWA TBEPAOTIO TOMJINBA,

- MakCcMManbHO NoBbIWATL AaBNeHne 1 TeMnepaTypy napa, a Takke NpUMeHATb NOBTOPHOE NneperpeBa-
HMWe napa ans nosbieHuns KIA;
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- MaKCUManbHO NOHWXaTb AaBNeHne NapoBOU TYPOMHBI NYTEM CHKEHUA TeMMNepaTypbl oxXNaxaaroLlen
BOAbI (OXNaXxageHne npecHoU BOAOU);

- MUHUMW3NPOBATDE MNMOTEPW Tellla ANAd BCEX be3 UCKNYeHNa AbIMOBbLIX Fa3oB (I/ICI'IOJ'II:SOBaHI/Ie OCTa-
TOHHOIO T1ellJla UJ1in Nnogada €ro B TeI'IJ'IOLI,eHT[C'JE!J'II/I):I

- MUHUMU3UPOBATbL NOTEPW Tenna vYepes LUaku;
- MUHUMU3UPOBAaTbL NOTEPW TeMnna ¢ NOMOLLbH U30NALMOHHBIX MaTepUanoB;

- COKpaTUTb BHYTpeHHee noTpebneHne sHeprim nocpeacTBOM NMpoBeAEHNA COOTBETCTBYHOLLMX Mepo-
1PUATUA (HanpumMmep, OKUCNUTeNbHoe padpuHMpoBaHUe UcnapuTernibHOW KOMOHHBLI, MCNONb30oBaHMe Hacoca
nTaTenbHoOM Bodbl C BeICOKUM KI1L);

- UCMONb30BaTb NpeaBapuUTenbHbIA HAarpeB NapomM nNUTaTenbHON BOAbl ANA KOTNA;
- ONMTUMN3NPOBATbL reOMeTPUYEecKne napameTpbl 1onaTok TYPOUHLI.

TexHun4yeckne MeponpusiTUs, OnMcaHHbIe B HACTOSALLEM pa3gene, MoryT ObiTb MPUHATEI BO BHUMaHME KakK
HekoTopble BapMaHTel HOT noBbiWeHUA TennoBoOU 3 PEKTUBHOCTU AEUCTBYIOLMX NpeanpuaTui.

PekomeHaaLnn OTHOCUTENLHO NMPUMEHEHNS KOMOUHUPOBAHHbIX HOT Ha AenCTBYIOWNX U NPOEKTUPYe-
MbIX NPpeanpuAaTUSaX A9 NOBbILWEeHNA TennoBon 3deKTUBHOCTM NpeacTaBrieHbl B Tabnuue 4.

Tabnwua 4 —TlnaHnpyemole ypoBHU TENNOBON 3PPEKTUBHOCTH, CBA3AHHLIE C npumeHennem HOT Ha npeanpuatm-
AX, NCNONb3YIOLWMX B KAYECTBE TBEPAOro TOMNNMBA KAMEHHbLIE 1 Dypble yInn

[TnaHupyemble ypoBHU TENNOBOU 3P PEeKTUBHOCTU (HETTO), Y%
TBepnoe Tonnmeo HOT
AT TIPOSKTUPYSMBIX nA AeUCTBYIOLWKUX NpeanpuaTun
npeanpuAaATUn AT A VIO peanp
KameHHbIn 1 Bypbin | KOMBMHMPOBAHHOE MPOU3BOA-
Yrosb CTBO TEMNNOBOW U 3MEKTPUYEC-
KOW SHEPINA 75—090 75—90
KameHHbIN yronb °C (DBB v WBB) 43—47 [locTuraemoe noBbilWEeHWE TENNOBON 3-
PEKTUBHOCTU 3aBUCUT OT Cneundukmn
FBC Bonee 41 npeanpusiTusl, HO B Ka4YeCcTBe OPUEHTUPA
MOXHO paccMaTpuBaTh YPOBEHb, PAaBHbIW
°FBC bonee 42 36 %—40 %, nnn AononNHUTENbHOE NO-
. 3 BblleHne bonee vyem Ha 3 % npu NCnonb-
bypbivt yrons C (DBB) 42—45 soBaHun HOT Ana aencTBylOWMX npeq-
NPUATUN
FBC bonee 40
PFBC bonee 42

6 OXupaemoe CHMXeHUe HeraTUBHOro BO3AEeUCTBUA Ha OKpYXKaloLyo cpeny
B pe3ynbTaTte NPUMEHEHUs Hanny4wmnx AOCTYMNHbIX TEXHONOrMn
Ha NPeanpPUATUAX, CKUTaoLWNX KaMeHHbIe U Oypble yrnu

6.1 CHuXeHue BLIOPOCOB NbiNK

Makpo4yacTtuubl (Nbinb), BblOpacbiBaeMble BO BPEMS CropaHust TBEpAOro TONMBa, NoYTM NONTHOCTLIO
obpasyoTcsa U3 ero MMHepanbHon ppakuun. Ana obecnbiNnMBaHUA OTXOOSLWMX ra3oB, 00pasyoLLUXCS Ha NPo-
ekTUpyeMbIX N AeUCTBYIOLWMX NpeanpuaTuax, B kadectse HOT pekomeHayeTca UCNONb30BaTh 31EKTpOCTaTU-
Yyeckue nnun pykasHble punbTpbl. cnonb3oBaHne pykaBHOro ounbTpa 0OBIYHO MO3BONSAET AOCTUYb YPOBHEN
BLIBPOCOB MeHee 5 Mr/HMS. LIMKNOHBbI 1 MexaHN4eckue KOMMeKTopbl U30NMPOBAHHO HE paccMaTpuBaloT B
kadecTBe HOT, HO MX MOXXHO MCNONBL30OBATL Ha 3Tane npeaBapuUTeibHOU OYUCTKU OTXOOALLUX ra3oB.

PekomeHaauun no npumeHeHuto HOT obecnbiNnMBaHUS OTXOASLLMX ra30oB Ha KPYMHbIX TENMOBLIX 3MeK-
TpocTaHumsx (TIC), cxKuratoLlmx KameHHble 1 bypble yrnun, npeactasnedsl B Tabnuue 5. Ana TOC, MOLWHOCTL
koTopbiX NpeBbllaeT 100 MBT - 4, a ocobeHHo Ana TOC, MoLWHOCTL KoTopbiX NpeBbilwaeT 300 MBT - 4, ypOBHM

BbIDPOCOB MbIMIN HWXKE, NOTOMY UTO MeToAbl Aecynbdypusaunum AbIMOBLIX ra3oB OAHOBPEMEHHO CHMXKAOT
BbIOPOCHI MaKpo4vacTuL,
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Tabnwuua 5 —Pekomengaunm no npumeHennto HOT ansa obecnbinmBanns yxoasiwmx ra3oB Ha KPynHelX TOC, cxurato-
LLIMX KAMEHHbIE N Bypble yrnu

YpoOBeHb BbIGPOCOB MbINH,
Mr/Hm [poun3Boa-
MOLWWHOCTD, HOT noctuxeHus CTBEHHbIU
MBT . u - _ ! _ 5TOFO YPOBHS KOHTPOb [TpUMEHUMOCTD [TpumevaHue
POEKTU [dencrtBy
PyEeMbIE lome (MOHWUTOPWHT)
npearnpuAaTnd | npeanpuAaTnA
50—100 5—20 5—30 ESP nnm FF [ToCcTOSH- [TpoekTnpyemble | CoKpalweHue ypOBHS, CBS-
HbIW N OENCTBYIOWME | 3aHHOIO C UCMONb30BAHNEM
npeanpusTus ESP, paccmaTtpuBaloT Kak
99.5 % wnu BblIWE.
100—300 5—20 5—25 ESP vnn FF B | [locTosiH- [lpoexkTpyemble | CokpalieHne ypOBHS, CBSI-
KOMOVMHaUUW C| Hbl N OEUCTBYIOWME | 3aHHOrO C UCMONb30BAHUEM
FGD (wet, sds NpeANnpPpUATUA PYKaBHbIX (PUNbTPOB, pac-
unu  dsi) Aans cMmatpuBaroT Kak 99,95 %
°C ESP  wnu NI BbllLE
FF ana CFBC
bonee 300 5—10 5—20 ESP wnm FF B | locTosib- [lpoekTnpyemble | CoKkpalweHue ypoOBHS, CBS-
KOMOMHaAUMM C| HbIW N OEWNCTBYIOWME | 3@HHOIO C UCMONb30BaAHUEM
FGD (wet) ans npeanpusTus ESP, paccmaTtpuBaloT Kak
PC ESP wvnm 99 5 % wvnu BbIWE.
FF ans CEBC CokpauwieHne ypoBHS, CBS-
3aHHOr0 C UCTMONMb30BaHUEM
PYKaABHbIX (PUNBTPOB, pac-
cMmaTtpuBaT Kak 99,95 %
NUIN BbILLE
[TpunmedaHune— [ns 04eHb BbICOKMX KOHUEHTPALUWW MbINTIU B HEOUULLEHHOM rase, KoTopble BO3MOXHbI MPW
NCMONb30BaHUN HU3KOKANOPUWHLIX BYpbIX yrien, NCnonb3yemMbiX B KAYECTBE TOMNMNMBA, pacCcMaTpuBallT B Ka4eCcTBe
HOT nokasartenb cokpaweHusi, paBHbin 99,95 % ansa anekrtpocratndvecknx punbtpoB unm 99,99 % ans pykaBHbIX
dnNbTPOB, a HE YPOBHU BbIDPOCOB MbINK, YNIOMSHYTBIE B 3TOW Tabnuue.

[Mpn CHWKEHUN YPOBHEN MbINU YYUTBIBAOT HEOOX0AMMOCTb COKpalLleHUA TOHKMX Makpo4vacTul, (aTMOC-
depHble 3arpAasHUTENn ¢ AMaMeTpoM YacTul, 2,5 MKM Unn MeHee; atMmocdepHble 3arpasHUTeny ¢ gunamMmeTpom
yactuy, 10 MKM Unn MeHee) n MMHUMN3auuio BeIDPOCOB TAXeNbIX MeTanoB (B YacTHOCTK, Bbibpockl HY, cBs-
3aHHbIE C MakpodacTuL,amun), NMOCKOSIbKY OHWN UMERT TeHAEHLMIO HakannBaTbCH NpeanodYTUTENbHO Ha Bbonee
TOHKMX MaKpo4acTuLax nbiiu.

OueHKM ypoBHeN BbIDPOCOB, CBA3aHHbLIX ¢ NnpuMeHeHnemMm HOT, ocHOBaHbI HA eXXeAHEeBHOM yCpeaHeH-
HOM MoKa3saTene, cTaHgapTHbIX YCNoBUAX N ypoBHe O, paBHOM 6 Y%. [1na nepnoaoB NUKOBLIX HArpy3oK, NycKa
N OCTAHOBA, a TakKXe B cliydae sKcnnyaTauuoHHbIX Npobnem cucTemM rasoovynucTkM LienecoobpasHo paccmar-
pUBaTb KpaTKOCPOYHbLIE NnpedenbHble nokasaTenu.

6.2 CHMXeHUe BbIOPOCOB TAXENbIX MeTannoB

BeIOpoChl TSDKENbIX METANNOB BO3HUKAKT B pe3ynbTaTe UX HaNM4uUA B €CTECTBEHHBLIX KOMMOHEHTax
MCKoNnaemoro Tonnmea. bonbWMHCTBO paccMmaTpuBaemMblX TsSKenbiX Metannos (As, Cd, Cr, Cu, Hg, NI, Pb, Se,
V, Zn) 0ObIYHO NPUCYTCTBYIOT B BUAE COeAUHEHNN (HAanpuUMep, oKcuabl, Xnopuasl) ¢ MmakpodacTtiuamiu. INoato-
MYy B KavyecTBe HOT cokpalleHUsa BbIOPOCOB TSXKENbIX MeTaNNoB 0ObIMHO NPUMEHSIOT BbICOKO3( (PeKTUBHbIE
YCTPOWUCTBA ANsl 0DecnbIiNMMBaHUA, HANPUMEP TaKUe, KaK 3M1eKTpocTaTuiueckme Unm pykaeHble ounbTpbl.

TONbKO PTYTb U ceNneH 4YacTUYHO NPUCYTCTBYIOT B NapoBon pase. PTyTM CBOUCTBEHHO BbLICOKOE AaBlie-
HUE napa npu TUNUYHBIX 3KCMyaTauUoHHBIX TeMnepaTypax, 1 ee cbop COBMECTHO C Makpo4vacTUL,aMUn 3aBU-
CUT OT Buaga punbTpa. B cnydyae MCNONb3OBaHUA 3MeKTPpOoCTaTUYECKUX MNU PYKaBHLIX (PUNLTPOB B
KOMOMHaUMN C TEXHOMOrMaAMM aecynbdypmsanumn ObIMOBLIX a3oB, TaKUMWU KakK MOKPLIA MblNeynoBUTeNb
(c ncnonbsosaHnemM nssectHAka CaCO45), MOKPOCYXOW pacnblIUTENbHbIN CKpydbep 1N BBOA CyXOro copbeH-
Ta (B cucTemMax gecynbdypusaumm abiMmoBbiX razoB T3C UK B TOMKY KOT1a NpY MCNOJTIb30BaHUU CyXOro agam-
TUBHOTC MeToAda), cpedHUA ypoBeHb yaaneHusa pTyTu coctaBndaeT 75 % (50 % — npu ncnonb3oBaHUK
anekTpocTtatndeckoro unetpa n 50 % — npu gecynbgypusaunm asiMoBbiX raszos), a 90 % mMoryT ObiTb A0C-
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TUTHYTbI NPWU AONONHUTENBHOM MUCMOMNbL30BAHUM YCTPOWUCTB ANSl CENEKTUBHOWU KaTanuUTUieckon obpaboTKu
XBOCTOBbIX ra30B.

MuHepanbHOe cogepXxaHue TonnMea BKNoYaeT B ceds pasnuyHble BelleCcTBa, 3aBUCALLIME OT ero npo-
nexoxkaeHusa. Takne Buabl TBEPOOro TOMMKMBA, Kak KAMeHHbIe 1 Dypble Y, UMeoT onpeaeneHHy KOHLEH-
TpaUUo paccesiHHbIX 3NeMeHTOB (MPUCYTCTBYIOWMX B OYeHb ManblX KONMYecTBax), BKMoYas TsKenble
MeTannbl. ['NoBeaeHUe TAXenblX MeTanioB B NpoLecce CXUraHna onpeaenaeTca CrnoXHbIMU (PU3NKO-XUMUA-
YyecKnmMmn npoueccamin. bonbLWMHCTBO TAXKENbIX METANIOB B NPOLecce CXUraHns TBepaoro Tonnuea ucnapsa-
eTCcsa 1 3aTeM KOHOEHCUPYETCA Ha NOBEPXHOCTU MakpodacTul, (T. e. neTyden 3onbl). bonbWUMHCTBO MeTannoB
MMEIOT TakKe OOCTaTOYHO HU3KMe AaBreHUs napa npu skeniyatauuoHHBIX TeMmnepaTtypax, COOTBETCTBYIO-
LLIMX TUMNYHBIM YCTROWUCTBaM KOHTPONA 3arpAasHeHnsa Bo3ayxa, Yto genaeT BOSMOXXHbIM UX KOHOAeHcaUUio Ha
MaKpo4acTuLax.

HOT cokpalleHnst BbIDPOCOB TSXKENbIX METANMNOB U3 OTXOASLW X ra3oB, obpasyloLmXes Ha NpeanpusTu-
AX, FAe CKUraroT KaMeHHble 1 Dypble YK, ACIKHA NpeaycMaTpuBaTh MCNOMNb30BaHUE BbICOKOIMIEKTUBHBIX
anekTpocTaTndecknx UNbTPOB (YPOBEHb coKpalwleHusa BbibpocoB — bonee 99,5 %) uUnn  pykaBHbIX
pUNbTPOB (YPOBEHb COKpalleHUa BeIbDpocoB — bonee 99,95 %).

PTyTb MeeT BbiICOKOE JaBneHne napa B YCTPOWUCTBAX KOHTPOMNSA N PerynnmpoBKA NpU TUMNYHBIX 3KCya-
TaLMOHHLIX TemrnepaTtypax, 1 ee cOop B YCTPOWUCTBAX KOHTPOMSA N perynupoBKM 3aBUCUT OT cTeneHu cbopa
MaKpo4acTuL.

Ha KpynHbIX NPOMbILLIEHHbLIX NPEANPUATUNAX, FOe B SHEPreTUHECKNX Lensax cxuratoT TBepaoe TONM1BO,
HOT cokpaleHuns Buibpocos SO, 1 CHUXEHUA YPOBHEN BLIBPOCOB PTYTU NpeAnonaraoT Aecynsdypusaunto
ObIMOBbLIX ra3oB C UCMOMb30BaHMEM MOKPOCYXOro pacnblinTernbHoro ckpybbepa n npumeHeHune ckpybbepa
MOKPOWN OYUCTKN C UCTONIb30BaHUEM U3BECTU/M3BECTHSAKA.

[na cokpalleHns n orpaHu4eHnsa BbIOPOCOB PTYTWU cnegyeT NMPUMEHATb KaMeHHbIe YITIN XOPOoLUero
Ka4yecTBa, UMetoLMe CpaBHUTENbHO HU3Koe coaepXaHue pTyTu.

Camble adppekTUBHBLIE pe3ynbTaThl MO OYUCTKE OTXOASALLMX ra30B OT PTYTM NONy4atoT NPU UCTMOMNb30OBa-
HAW PpYKaBHbLIX WU 3anekTpocTaTuyecknx punbTpoB. Bbicokasa Mpou3BOAUTENBLHOCTb 3MEKTPOCTATUYECKMX
punbTpoB obecnevnBaeT apPeKTUBHOE yaaneHne pTyTrh M3 CKUraembiX ODUTYMUHO3HBIX KAMEHHbIX yrineu
1py Temnepartypax meHee 130 °C. Kpome Toro, HekoTopble KOMOUHaLUUN CUCTEM ra3004YUCTKA MOTYT 0 U3BECT-
HOW cTeneHun yaansiTb OKUCNEHHYO U YaCTUYHO CBSI3AHHYIO PTYTh. ANA pyKaBHLIX UMW 3NEeKTpoCcTaTUYECKUX
PUNbTPOB, KOTOPbLIE KOMDOUHUPYIOT C TEXHONOrMAMKU aecynbdypusaunn (B cKkpydbbdbepax MOKPOU OYUCTKU C
MOMOLLIbIO N3BECTHSIKA, MOKPOCYXMX pacnbIMUTENbHBLIX CKpybbepax) unu npmn BBoAe cyXoro copbeHTa (B cUC-
TeMax gecynbgypusaymm abIMOBbLIX razoB TOC) B TOMKY KOTNa Npu UCNONbL30OBAHUN CYXOro aaauTUBHOTO
MeToda, MOryT ObITb NONyYeHbl cpeaHue HopMaTUBLl yaaneHus ptytn oo 75 % (50 % — B anekTpocTaTnyec-
KX punetpax n 50 % — npu aecynbdgpypusaunm) unu ao 90 % npu AONONHUATENLHOM CenekTUBHOM KaTarlll-
TUYECKOM BOCCTaHOBIIEHUN XBOCTOBLIX ra30B.

YpOBEHb YNaBMMBaAHUA PTYTU NPU CKUTAHUN CYOOUTYMUHO3HBIX UMK BYPBLIX Yrien 3HaYUTENbHO HUXKE U
konebnetca B npegenax ot 30 % ao 70 %. bonee HU3KME YPOBHU YyNaBNMBaHUSA PTYTU Ha NpeanpUsaTUsix,
NCMONb3YIOLWNX CYODUTYMUHO3HBIE UM Dypble YU, OOBSACHAIT HU3KMM COoAepXaHneM yrnepoaa B 305e U
bonee BLICOKUM cofepXaHUeM razoobpasHon pTyTHU B AbIMOBLIX rasax, obpa3syrowmnxcsa npyu cropaHnm aTux
TOMSINB.

B kavectBe HO T MOXHO paccMmaTpuBaTth nepuoandeckn NponusBoACTBEHHbIN KOHTPONb (MOHUTOPWHT),
KOTOPbIA pekoMeHAyeTCcda NPOBOANUTL C YaCcTOTOM OT eXeroaHoro Ao ogHoro pasaB Tpuroga B 3aBUCUMOCTU OT
BMAa ncnonbiayemoro yrisi. Obume BelOpochl pTYTU cneayeT KOHTPONMUMPOBaTh HE TOMbKO Ha NPUCYTCTBUE PTY-
TW, HO N Ha ee Hann4yMe Ha TBepadblX YacTuLax.

6.3 CHuxeHUue BbIOpOCOB AnoKcUuaa cepbl

Bbibpockl anokcnaa cepbl (SO,) obpasytoTca B pesynbTaTe NPUCYTCTBUA cepbl B TBEpAOM ToMuBe,
NOo3TOMY ONSA NPeanpUATUN CKUraHne TBepaoro TOMNMBa ¢ HU3KUM codepXaHuem cepbl (ManocepHUCTOro
TONNMBA) paccMaTpuBaroT Kak npumeHeHne HAOT. OgHako MCnonb3oBaHME ManoCcepHUCTOro TOMMBa Ha
KPpYMHBIX TOC, MOWHOCTL KoTopkIX NpeBkilaeT 100 MBT - 4, kak npaBuno, paccMaTpUBaroT TOJIbKO Kak AOMOI-
HUTENbHOE MeponpuaTue Ansa cokpalleHus BolbpocoB SO, B KOMBUHaLNK ¢ APYTMUA MePOTNPUATUAMMU.

Hapagy ¢ ucnonb3oBaHMemM MarnocepHUCTOro TonnmMBa K TeXHOMOIMAM, paccMaTpUBaeMbiM B KAYeCcTBe
HOT, Moryt ObiTb NpUYMCNeHbl rMaBHBIM 0bpasoM cneaywowune: aecynbdypusaunad ¢ NOMOLLI MOKPOro
CKpybbepa (nokaszaTtenb cokpaleHnss — 92 %—98 %) n MOKpOCYXOro pacnblfIMTENBHOIC CKpybbepa (nokasa-
Tenb cokpaweHnsa — 85 %—92 %), Aona KoTopblX Ha pblHKe cocTaBnseT bonee 90 %.
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Tabnwuwya 6 —HOT npegoTBpalleHns N KOHTPONA BbIOPOCOB MbINU U TSXENbIX METannoB, OCaXAEHHbIX Ha MbINMA

[Tpeanpuatusa
OnLIT Bospeuncteue
HOT JKONorndeckmmn ekt 7 aKkennya- e JKOHOMUYECKUMN 3chdekT [TpumedaHue
MpoekT- PUroaHbIE rauMm OKPYXKAaLLYIO
DYEMbIE K MOOEPHU- cpeny
3aLuun
IMNEKTPO- CokpauieHue BbIDpocoB nbinn. | Ocy- Ocy- Bbicokun | Het 3artparsl COCTaBMAT | INEKTpocTaTUYECKUN  DUNBTP — NyM-
CcTaTUYeC- YaaneHne TSXernblX MeTannoB | WecCT- LLECT- 13—60 eBpO Ha KaxAbln | WWee 3KOHOMUYECKOE pelueHune, 0coben-
Kun oumnbTp | 1 HgQ — peaynbtat nonoxum- | BUMO BUMO KBT. HO OnNsA KPYMnHbIX npegnpuatun. PTyTb,
TernbHbIN, HO UMEETCH HE3Ha- ITOT MoKasaTenb He BKIMO- | CBA3aHHAasA C MblNblo, HAXOAUTCH Ha TBEP-
YUTENbHbLIN  NOBOYHLIN  3P- yaeT B cebs KanuTanbHble | AbIX YacTuuax, No3TOMy OHa XOpOLOo
PEKT 3aTpaTtbl Ha 0bpaboTKy CO-| ynaBnMBAETCS SMEKTPOCTATUYECKUM
BpaHHOW 30nMnbl U CUCTEMBI | DUNBTPOM.
TPaHCMOPTUPOBAHUS, KOTO- | B cnyyae BUTYMMHO3HBLIX 1 BypbIX yrnen
pble ABMNAKTCH 3Ha4YnTeNnb- | yoganenHne Hg meHee adodeKTUBHO M3-3a
HbIMWU NPU UCMONMb30BAHUM | BBICOKOW LWENMOYHOCTU 305bl U HU3KOIo
BypbIX yrnen ypoBHA HCI B AbIMOBbIX razax
PYKaBHbIV CokpaweHue BbIbpocoB TOH-| Ocy- Ocy- Bbicokun | Sddek- 3aTtpaTtbkl Ha 3Kcnnyatauuo | Ha npegnpuaTtnsx, roe OCyLecTBIAT
DOUNbTP KOOAWCNEPCHON MblNn (3arpsis- | WeCcT- | WecCT- TUBHOCTDb N TEXHUYECKOE ODCNYXUBA- | CKUTAHUE KAMEHHOIo VYIrnsl, PyKaBHbIE
HAKOLWWE BelWecTBa AuameT-| BUMO BUMO npeanpus- | HWe Bble, YeM NPU NUC- | PUNbTPbI B OCHOBHOM UCMONb3YIOT B CY-
POM YacTul 2,5 MK 1 3arpsi3Hs- ™M  ByaeT | NONb30BaHUU 3NEKTPOCTA- | XUX U MONYCYXMUX TEXHOMNOIMAX HUCXOOSN-
lOWMe BelWecTBa ANaMETPOM CHMXAaTbCH | TUYECKOro punbTpa LLLEro NOToKa Ans CoKpalleHUs BbIBpOCOB
yactuy 10 MK). Ha 0,1 % SO,.
YpaneHune TsXenblX MeTansnoB PTyTb, CBA3aHHaA C MNblNblo, HAXOAUTCH
n Hg — NonoXuTenbHbIN Pak- Ha TBEPAbIX YacTnyax, noaToMmy oHa Xo-
TOP, HO WMEETCH He3Ha4u- POWWO YMNaBMUBAETCHA PYKaABHbIM PU-
TeNbHbIN MNOBOYHBLIN 3P EKT NbTpoMm. B cny4vae BUTYMUHO3HLIX 1 By-
pbiX yrnen yganeHne Hg meHee addek-
TUBHO N3-3a BbICOKOWU LLEMOYHOCTU 300bl
N HN3Koro ypoBHA HCI B AbIMOBbLIX razax
LInknoHbl CokpauweHune BblbpocoB nbinm | Ocy- Ocy- Bbicokun | O4veHb Hunakne kanmtanbHble 3a-| TakKe Kak 3nekTpocTatu4vecKkne U TKaHe-
LecT- | LEeCT- OrpaHuYeH- | TpaThl Bble (PUNbTPLI, ANA NpeaBapuTernbHOro
BUMO BUMO HOE YMEHb- obecnbinMMBaHUA MOryT ObiTb MCNOMb30-
LLEHWNE TOH- BaHbl MEXaHUYECKNE LUUKITOHbLI
KX YacTuL,
[obaekn ak- | CokpauweHune BbibpocoB Hg Ocy- Ocy- OrpaHun- [HobaBkn aktnemnpoBaHHoro | [lobaBkn akTMBMPOBAHHOIO YINA B Ae-
TUBUPOBAH- LecT- | LEeCT- YyeH yrnsa B gecynbdypusatopbl | cynbdypusaTtopbl Nnoka WHUPOKO HE Mpu-
HOro yrnsi B BUMO BUMO CBAA3aHbl C HU3KMMM Kanu-| MEHSIOT U3-3a yBENUYEeHUsA CoaepXaHus
Oecynboy- TanbHbIMKM W 3KCNnyartauum-| pPTyTU B runce
pU3aTop.bl OHHbIMU 3aTpaTamu
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TexHonorMm cyxoun gecynbgpypusaLmm abiMOBbIX ra3soB NMyTeM BBoOAa CyXOro copbeHTa B TOMKY KOTNa
MNP UCMOMb30BAHUMN CYXOro agauTUBHONO MeToda UCNOoNb3YIoT rMaBHbIM 0bpa3omM Ha KpynHbiX TAC, Tenno-
Basl MOLLHOCTb KOoTOpbIX HWKe 300 MBT - u.

Mokpble ckpybbephbl gatoT Takoe NPenMyLLECTBO, Kak coKkpalleHune Beibpocos HCI, HF, nbinn n TaxkensixX
METAansoB, HO 1U3-3a BbICOKON CTOMMOCTU MOKpPLIE CKpybbepbl He paccMmaTpuBatoT B KadectBe HOT anga npea-
NPUATUA MOLLHOCTLIO MeHee 100 MBT - v.

PasrpaHuiyeHune HOT MoXeT ObITb cAenaHo AN KpYNHbIX NPeanpusaTn Mo CXUraHUo YronbHOW NbINA U
Mo CXKUraHUIo TBEPAOro TONMKMBA B KUNSILLEM Coe, MOTOMY UTO UCNONb3YOT pa3fiMiHble TeXHUYeckne BapmaH-
Tbl Aecynbdypusayun.

Kpome Mcnonb3oBaHUA ManOCepPHUCTOro yrnsa Ha npeanpusTusX No CKUraHUlo YronbHOM Mbinn pac-
cMaTtpuBaloT B Kadectse HAOT cneayolwme TEXHOMOTMUA: MOKPOCYXUE pacnbiMUTENbHbIE CKpybbepbl; ans
npeanpuUaTiA ¢ nNpounsBoanuTenbHoCcTbio HMKe 250 MBT- -4 — Takke BBOA cyxoro copbeHTa (B CUCTEMBI
aecynbgypusaunm gbiMoBbIX razoB TOC UMK B TONKY KOTMa NPX MCNONb30OBAHUMN CYXOroc aganTUBHOIO MeTO-
na) (T. e. BBOO Cyxoro copbeHTa ¢ HernocpeACTBEHHO NPUMBIKAOLLUM pYKaBHbIM OUNbTPOM). OTU TEXHOMOTNU
3aHUMaloT Ha pbiHKe bonee 90 % MeToaoB AecynbdypusaLm AbiIMoOBbIX ra3zoB. COOTBETCTBYHOLWNN YPOBEHb
aecynbdypusaunm ansa MokpbiX ckpybbepor coctaBnsaeT oT 85 % Ao 98 %, Ana MOKpOCyXux pacnbiATe Nb-
HbIX CKpyDbepoB — oT 80 % Ao 92 % 1 ana BBoaa cyxoro copbeHTta (B cUCTeMbI Aecynbdypursaunm AbIMOBbIX
ra30B TOC MK B TONKY KOTNa Npu UCNoNb30BaHUKM cyxoro agautmsHoro metoga) — o1 70 % o 90 %. OagHako
3TO YCNOBUE He dABMAeTCs HeobxoaumMbiM AN npoBeaeHus gecynbdypusaumm Ha npeanpusaTuax, ecrnu
Bblbpockbl SO, HUXe YpOBHEN BbIOPOCOB, 00yCcnoBeHHbIX npuMmeHeHuem HAT.

Mokpbi ckpybbep aaeT BbICOKUMN YpOoBeHb coKpalleHus BblbpocoB and HF n HCI (98 %—99 %). Ans
0DoUX 3arpAsHAIOLWNX BEWEeCTB NPpYU UCNOMNb30OBAHMM MOKPBLIX CKpybbepoB ypoOBeHb CBSA3bIBAHUA BbIOPOCOB
cocTasnsier 1—5 mr/HmS. O6opyaosaHe Ans gecynsdypusaumnmn, ocHalLleHHoe BpaLlaoWMMNCs Tennoob-
MEHHUKaAMMN C NEPEKPECTHLIM MOTOKOM rasoBbIX TEMNMoHocuTenen, obecnevnBaeTt 6onee BbICOKNE YPOBHM
BbIOpocoB. Ana HF adpdpeKkTUBHOCTL NonHoro yaaneHua Huxe, 4yem ana SO, n HCI.

Ldpyroe npenmyLLLECTBO MOKPOro ckpybbepa — ero Bknag B cokpalleHne BbIOPOCOB NbiNU U TAXENbIX
MeTanmnoB (BkNo4aa pTtyTh). CywecTByolWmMe 3aBoabl, NPUMEHSAOLWNE CUCTEMY MOKPOW aecynbdypusanmm,
MOTYT YMEHbLUUTL Bblopockl SO, nocpeCTBOM ONTUMN3ALIMU CTPYKTYPbI MOTOKa B abcopbLMOHHON Kamepe.
[lpoLecc MOKPOU OYUCTKU OLLYTUMO AOPOr ANnd mManbiX npeanpuatun, NosSTOMYy ero He paccMaTpuBaloT B
kadecTBe HOT ana npeanpuatum mowHocTelo MeHee 100 MBT-4. OgHako B OoTnnMdMe OT APYrux CUCTeM
aecynbdypusaunm Mmokpble cKpydbdepbl NpoU3BOAAT FMNC, KOTOPLIN MOXET ObiTb BTOPUYHBIM KOMMEPYECKUM
NPOAYKTOM, UCTOMb3yeMbIM B CTRPOUTENLCTBE UMK LUEMEHTHOW NMPOMbILLNEHHOCTN.

Ckpy66epbl, MICNONb3yOLWMe MOPCKYO BOAY, paccMaTpMBaloT B KayecTBe anemeHTa npumenenna HAT,
TaK Kak OHW OTNIMYaOTCA BbICOKON HaAEeXHOCTbIO U XapaKTepusyrTcsa CpaBHUTENIbHO NPOCTBIM NMPOLECCOM
3KcnnyaTayun, He TpebyroLmnm obpaboTkn Wwnama 1 He NpUBOAALLIMM K 0Opa3oBaHnUio NOOOYHbIX MPOAYKTOB.
OAQHaKko MeCTHbIe YCNOBUS, CBA3aHHbIE C UCMOMNb30BaHMEM MOPCKOW BOAbI (HAanpumep, NpUnmuBHoe TeveHune),
NOMKHBbI ObITh TIWATENbHO UCCNeaoBaHbl AN NpeJoTBpaLleHUs NobbIX HeraTUBHBLIX 3KOMOrMYECKUX BO3AeN-
CTBUIA.

HeratuBHble BO3OEeNCTBUA MOTYT TakKe cTaTbh pe3ynbTaToOM CHUXKeHUA YPOoBHA pH B HenocpeaCTBEeHHOU
ONN3OCTU OT SNEKTPOCTAHLUM, a TakKe 1U3-3a NOCTYNNEHUS OCTAOWKMXCA MeTannoB (TsKenbiX MeTansos, B
YACTHOCTU PTYTU) N NeTy4ven 30Nbl. ITO OCODEHHO OTHOCUTCA K NPeanpUATUAM, pacnonoXeHHbIM B Aenb-
Tax pek.

LOpyrne texHonorun gecynbdypmsaunn, Takme Kak KoOMOUHUPOBAHHbLIE TEXHOMOMMN AN COKpalleHUs
BbibpocoB NOy u SO,, Hanpumep npuMmeHeHue akTuBmpoBaHHoro yrna u npouecca DESONOX (npouecc
Degussa SOy — NOy), paccmatpusatoT B kadectse HAT B cnyvyae, ecnn MecTHble YCNOBUA MO3BONAIOT
MCNONb30BaTb 3TU TEXHOMNOTMU NN KanUTarnoBMNOXeHU onpaBabiBatoTCA.

O deKT ecTeCcTBEHHOM AecynbdypusaLmm B COOTBETCTBUM C UCMNONb3OBAHUEM MaNTOCEPHUCTBIX BYpPbIX
yrnen ¢ HU3KUM cogepkaHnem cepbl N BbICOKOU LLENOYHON 30MNbHOCTLIO Takke no3sonsaeT yaandate SO, Ha
ypoBHe A0 90 %, HO NpUBOAUT (M3-3a HMU3KOTO KavyecTBa TONMMBA) K 60nNbLUMM BbIOpOCaM MbINA N BbICOKOMY
0bpasoBaHUO OCTATOYHbLIX BELLECTB.

TemnepaTypa ropeHuss nNpyu CxKuUraHnuM B Kunawem cnoe bnaronpuaTHa AOnNs pearnpoBaHUa cepbl C
coegUHEeHNAMN KanbLUua Unm mardnsa, godasneHHbIMN B KUNALWMA cnoit. MpoayKTel peakuun, Takme Kak rrnc u

14



[OCT P 54204—2010

HernpopearmpoBaBLUMN U3BECTHAK, yOaNAoT YaCcTUYHO M3 KUNSALLEro crnos BMecTe ¢ AOHHOWU 301101, YacTunu-
HO — C MOMOLLBIC 3NEeKTPoCTaTUYECKOro ocaauTens Unu pykaBsHoro ounbTpa BMecTe ¢ neTy4vyen 30M0MU.

Bricokme cooTHoWweHUA Cal/S Heobxoanumbl ANg 3HAYNTENBHOINO COKpaLlleHNs YPOBHSA Ccepbl NPU CXXUra-
HAW B KUMALWLEM cnoe B DONbLUEN Mepe, YEM MPU MOKPON OYUCTKE UMN B CKpybbepe ¢ pasdbpbi3arnBatolim
ycTponucteoM. OQHaKo aa)ke npu oveHb BbICOKOM COOTHOLWEeHUN Cal/S cxuraHne B KUNSALEM CNOE HE MOXKET
OOCTUTHYTb TaKMX XKe BbICOKMX YPOBHEN COKpaLLEeHUS BbIDPOCOB, Kak Npyu MOKPOW OYUCTKE.

bonee BLICOKME cTeneHn gecynbdypusaunmm goCTUXKUMbI NPU CXXUraHUX TONNMBA B KOTNAaX C LMPKYIN-
PYHOLWUM KANALWMM crnoeM. [pu CKuraHum KameHHbIX 1 BypbIX yrnen B KoTNax ¢ LUMPKYNUPYHOLWUAM KAMSLLIAM
CloeM BO3MOXHa apdeKkTUBHOCTL yaaneHus, pasHaa 80 % — 95 %, npu cpeaHem cooTHoweHUn Ca/S (T. e.
2—4). Ecnun B Tonnmee yBennumBaeTca coaepXaHue cepbl, To Ca/S HEMHOIro cHMXKarT ANg onpeaeneHHoro
vaoaneHusa cepbl (Hanpumep, 90 %-Hoe yaaneHue). OaHako dpakTuyeckun yaenbHbIA MacCOBLIA pacxo
M3BECTHSIKa OKa3sblBaeTcs bonbLle, YTO NPUBOANUT K 0bpa3oBaHMIO OCTATKOB.

CoBpeMeHHasa TeXHONIoMMAa CKUraHnsa BblCOKOCepHUCTOro Tonnunea (4 %—6 % S) B LUpKyIupyowem
KANSLWeM cnoe AoMmkKHa obbeaUHATD:

a) ynaBnMBaHWe cepbl U3BECTHAKOM B MeyYu;

0) ynaBnmMBaHWe Cepbl HA XONOAHOM KOHLIE TeNnNMoobMeHHUKa.

Korga ydTeHbl Bce acnekThl, ynaBnMBaHWe cepbl NPU CXXUraHu TONNMBa B LMPKYITUPYIOLLEM KUNALLIEM
CInoe ¢ BNPbICKOM N3BECTHSAKA B KAMSALLWN CIOU MOXHO paccMaTpuBaTh B kKavecTee HOA T anga MmanocepHUCTOro
N yMepeHHO cepHucToro tonnuea (MeHee 1 % — 3 % S).

[1pu cxxuraHnm TonnMea B NMy3blPpbKOBOM KUNALLEM Croe COOTBeTCTBYoWaa 3appeKTUBHOCTb yaaneHUs
HaxoguTca B UHTepBane ot 95 % a0 65 %, YTo 3aBUCUT OT Ka4eCcTBa KaMeHHbIX UM BypbIX YrNeun, a Takke oT
KadvecTBa N obbema noTpedbneHnst N3BecTHsAKa. M3-3a HMU3KOW cTeneHn aecynbdypusannm npm CXUraHum Ton-
NMBa B Ny3bIPbKOBOM KuUNdALlemM cnoe B Kadyectse HOT HegonycTumMo paccmaTpuBaTh BBeAeHNEe N3BECTHAKA
nnun gonomuta. NpUMeHUTENbHO K KOTnam ANs CKUraHus ToNnmMBea B NMy3blPbKOBOM KUNALLIEM COe, rae CXKura-
10T TOJTbKO KaMeHHbIe YT, TEXHOIOMMU OYUCTKU YXOOALWKMX ra3oB, yVKe onncaHHble Kak HOT cxxuraHmna yronbs-
HOW Mnblnun, Takke sasnsaTca HOT ¢ cooTBETCTBYHOLWMAMN YPOBHAMU BbIOPOCOB.

PekomeHaauum no npumMmeHeHuio HAOT gecynbgpypusaunm oTxoaswnx rascB M CBA3AHHbLIX C HUMW
BbIOPOCOB npeactaBrieHbl B Tabnuue 7. YpoBHU BbIOPOCOB, cBsizaHHble ¢ HO T, oCHOBaHbI HA eXXeaHEeBHOM
ycpeaAHeHHOM nokasartene, cTaHAapTHbIX YCroBuaxX 1 yposHe O,, paBHOM 6 %, 1 NpeacTaBnatoT TUMNYHYIO
cutyauuio. Ana neprnoaoB NMKOBLIX HArpysok, nycka n oCTaHoBa, a TakKe And nepruogoB 3KennyaTtauMoHHBbIX
npobnem cUcTemM ra3oovUCTKU AOIMKHBI ObITb pACCMOTPEHbl KpaTKOCPOYHbIE npeaenbHblie nokasaTtenu.

TexHonornu Ana npeaoTepalleHnsa U KoHTponda BblibpocoB SO, NpeacTaBnieHsbl B Tabnuue 8.

Tabnwuuya 7 — PekomeHgauuu no npumeHenunto HOT npeaotepalleHna n perynupoBaHuns BbilbpocoB SO, Ha npeanpu-
ATUSIX, TAE CHUTAIT KAMEHHbIE N Bypble yrnu

YpoBeHb Bbibpocos SO,

cooTteercTeytowmin HAT, [pous-
" . Mr/HM HOT goctuxenus SOH- y
OWHOCTD, exXHONOINMHA v CTBEHHbIN
MLIET “ CHNTaAHUA SaAaHHbIX ypoBHEN anMEHMMOCTb KOHTPOSb
|poeKTU- Hencrtey- BbIOPOCOB SO, (MOHUTO-

pyemble toLme DVHT)

npeanpuaTua | npeanpusaTus

50—100 | KonocHukoBas ManocepHuctoe T1on-| [lpoektupyemble n geu-| [MoCTOAH-

pelweTka 200—400 | 200—400 | nmBo vnun FGD (sds) CTBYOLWME NPpeanpuaTus HbIV

PC 200—400 200—400 | ManocepHuctoe Ton-| [lpoektupyembie n agewn-| [1oCTOSAH-
nmeo FGD (sds, dsi) CTBYIOLLME NpegnpusaTus HbIW

CFBC n PFBC | 150—400 150—400 | ManocepHuctoe T1on-| [lpoektupyembie u paewn-| [NoCcTosH-
NNBO. CTBYIOLLUME NpegnpusaTus HbIW
BBeageHne n3aBecTHSKA

BFBC 150—400 150—400 | ManocepHuctoe T1on-| [lpoektnupyembie n aewn-| NocTosH-
NMNBO CTBYIOLLME NPeanpusaTus HbIW
FGD (dsi)
FGD (sds)
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YpoeeHb Bblbpocos SO,

cootBeTtcTBYOWmMn HAOT, [pouns-
Mr/HMS BO/I-
MowHocTe, | TexHonorus HOT pocTtuxeHnn 3agaHHbIX - CTBEHHbIN
MBT - 4 COKUTAHUS ypoBHewu Bbibpocos SO, PAMEHIAMOCTE KOHTPONb
[1poeKkTu- denctey- (MOHUTO-
pyemble o ue PDUHT)
npeanpuaTusa | NpeanpuaTus
100—300 PC 100—200 100—250 | ManocepHucTtoe tonnmeo. | [lpoektnpyemblie n gewn-| [NoctosH-
FGD (wet, sds). CTBYIOLLME NpeanpusaTus HbIW
FGD (dsi, He Bbllwe
200 MBT - v).
Ckpyb6epbl C NCNonNbL30Ba-
HWEM MOPCKON BOAbI. KOM-
BUHUPOBAHHBLIE TEXHOMO-
(MU COKpaLLeHUS BbIDPO-
coB NOy n 50,
CFBC wm ManocepHucrtoe tonnueo. | [lpoektupyemble n agen- | [octosH-
PFBC 100—200 100—250 BBeaeHne N3BECTHSKA CTBYOLME NpeanpudaTus HbIW
BFBC 100—200 100—250 | ManocepHuctoe Tonnueo. | [poektpyemole v aeun-| [oCcTosAH-
FGD (wet, sds) CTBYIOLLME NpeanpusaTus HbIW
bonee PC 20—150 20—200 ManocepHucrtoe tonnueo. | [lpoektupyemble n aen-| ['Noctoss-
300 FGD (wet). CTBYIOLLME NpeanpusaTus HbIW
FGD (sds).
Ckpyb6epbl € NCNoNbL30Ba-
HUEM MOPCKOU BOAbl. KOM-
BUHUPOBAHHBIE TEXHOMNO-
MU COKpaLLEHUs1 BbIOPO-
coB NO, n SO,
CFBC n ManocepHucroe Tonnueo. | [lpoektnpyemole n gew- | [1ocTosH-
PFBC 100—200 100—200 | BBegeHwne naBecTHsKa CTBYIOLLME NpeanpuaTus HbIW
BFBC 20—150 20—200 ManocepHucrtoe tonnueo. | llpoektupyemble n aen-| [NoctosH-
FGD (wet) CTBYIOLLME NpeanpuaTus HbIW
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Tabnwuuya 8— TexHonormm npeaoTBpalleHns n KOHTpons Bbiobpocos SO,

[TpeanpuaTus
OnbIT y Oxnpgaembiu
y Boanencrteue Ha y
HOT JKONMOrnveckumn ekt MpuroaHsle | KCMIya- SKOHOMUYECKUN [TpumevaHune
[poekTu- Taymu ORPYyRAIOLLyIo cpery ahpekT
DVEMbIC K MOOEPHU-
3aumnu
[lepBUYHbIE MEPONPUATUSA
Vlcnonb3oBaHUe CokpatuleHue BoibpocoB SO, | OcyuwecteBumo | Ocy- Bbicoknn | BoamoXHO noBbl-| 3aBUCUT OT| BO3MOXHO nMOBbIWLEHWE BbIOPOCOB
MaroCepHUCTOro B UCTOYHMKE 0Dpa3oBaHUA LLLEeCT- LEHNE BbIDPOCOB | TONIIMBA nbin n NOy
TOMNNMBA BUMO nbm n NO,
Koten, ob6opyao-| CokpaueHue BbibpocoB SO, | OcywectBumo | O4veHb Boicokun | Beicokne BbIbpo-| Cneunduka
BaHHbIM TOMkou c| nNO, OrpaHm- cbl N,O npeanpusTns
KUMALWMM CITOEM YyeH
BTtopuyHble meponpusaTns
Mokpbin ckpybbep, | CokpauwieHue BbIOpocoB | OcylecTBU- Ocy- Boicoknn | B cBA3n ¢ tem, uto | Cneunduka 13-3a BbICOKMX 3aTpaT HA TEXHONO-
B koTOpOM mucnone-| S0O,, HF, HCI, nenn, Hg n| mo, HO npume- | WwecT- NCNOSb3YIOT  U3-| NMPegnpusaTUsa | TMn € UCNONb30BAHUEM  MOKPbIX
3yeTCH N3BECTb/N3-| Se. HAKOT PeaKo Ha | BUMO BECTb, BbIDPOCHI CKpyObepoB 3Ta TEXHONOrMs — Bo-
BECTHSK, C MPoun3-| PeKOHCTPyKUMsa OENCTBYIO-| NMpeanpusaTin- As, Cd, Pb n Zn nee J3KOHOMWYHOE pelleHne Ans
BOCTBOM TUMNCa HUX nNpeanpuatum nocpen-| X, MOLHOCTb MOTYT OblTb He- KPYMNHbLIX NMPeanpusTum.
CTBOM WCMNONb30OBaAHUA [Oe-| KOTOPbIX HUXE MHOIO BbILLE. CyLlecTBYOLWME MOKPbIE CKpyb6epb!
cynepypusatopos obecne-| 100 MBT - 4 [loBbILWLEHNE BbI- MOryT OblTb YCOBEPLIEHCTBOBAHb!
ynBaeT NobOYHYIO BbIroay B bpocos CO,, nocpeacTBOM ONTUMU3ALUN CTPYK-
BUAE KOHTPOMNSA TOHKOW MblNw CHpocbl CTOYHbIX TYPbl NOTOKa B abcopbepe.
n Hg BOA [a3oobpasHble coeguHennss Hg?t B
ObIMOBbIX rasax, crnaboycronumBble
No OTHOWEHU K 6onee CUunbHbIM
rpynnam, obbIYHO «3aXBaTbIBAKOTCS»
Ha MOKPbIX CKpybbepax ans aecynb-
dypusaymn abIMOBbIX ra3oB
Ckpybbepbl, B KO- | CokpaleHune BbIbpocoB | OcywectBumo | Ocy- Boicokmn | TeHgeHuust K cHu- | Cneundomka | icnonb3oBaHME MOKPbIX CKpybbe-
TopbIX ncnoneaytoT | SO,, HF, HCI, neinn n Hg. LLLECT- XXEHUI0 ypoBHA pH | npeanpusatus | poB (C NPUMEHEHNEM MOPCKON BOAbI )
MOPCKYI0 BOAY PEKOHCTPYKUMS  OEUCTBYIO- BUMO B BbIOpoCcax CTOu- OYeHb 3aBUCUT OT MECTHbIX YCITOBUM,

HUX MpeanpusaTun nocpea-
CTBOM WMCMNOMNb30BaHUSA [e-
cynepypusatopoB obecne-
ynBaeT NobOYHYIO BbIroay B
BUAE KOHTPOMNSA TOHKOW NbINK
n Hg

HbIX BOO U TSXKe-
NbIX METannoB W
ocTarwwencs 30-
nbl Anst MOPCKOW
cpeasbl

NOTOMY YTO 3arpsA3HAIOLWMNE BELLECT-
Ba NOCTYNalT B MOPCKYIO cpeay.
[a3oobpasHble coeguHennst Hg?t B
ObIMOBbIX rasax, cnaboycTtonumBble
NO OTHOWEHNI K Bonee CUINbHbIM
rpynnam, oObIYHO «3aXBaTbIBAIOTCS»
Ha MOKPbIX CKpybbepax ans aecynb-
dbypmnsaumm AbIMOBbIX Fra30B
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[Tpeanpuatusa
OnbIT y Oxxnaaembin
y Bosnencteue Ha y
HOT JKOSTOTMHECKUUN 3P PekT aKkennya- SKOHOMUYECKUN [TpumevaHune
MpoekTy- [puroaHeie ot | OKPYKAIOLLYIO cpesy scheheKT
K MOOEPHU- H
pyemble
3auunu
Opyrne tunbl | CokpalweHne BbibpocoB SO, OcywecTtBuUMO, | 3aBUCUT OuveHb | 3aBUCUTOT TEXHO-| HeT paHHbIX | CoKpaweHune BbIDPOCOB ApYyrmx 3a-
MOKPbIX HO Ha MNPOEKTU-| OT KOH-| OrpaHu- | Norum PA3HAIOLWNX BELWECTB 3aBUCUT OT
CKpybbepoB PYEMbIX nNpea-| KPEeTHOro YyeH crieymarnbHbIX TEXHOOMMIA
NPUATUAX MPU-| Npeanpu-
MEHSIOT peaKo | ATUS
Mokpocyxon | CokpalleHue BbibpocoB SO,, HF, | OcywectBumo | Ocy- Bbicokun | OcTtaTtku, Kotopble | Cnieundmka [a3oo6pasHble coeamHenuns Hg? * B
pacnbIIn- HCI, neinn n Hg. LLECT- HEOBXoAMMO  3a-| NpeanpusaTus | AbIMOBBLIX rasax, cnaboycrtomnumBble
TEIbHbIWN PEKOHCTPYKUMA  OEUCTBYIOLLMX BUMO XOPOHATL Ha No- NO OTHOLWEHUIO K bonee CunbHbIM
CKpyObep npeanpusaTMn NocpeacTBoOM WUC- NMUroHax. rpynnam, oObIYHO «3aXBaTbIBAOTCS
NoNb30BaHUA Aecynbdypnsaro- CHMXeHune obLien Ha MOKPbIX CKpybbepax ans aecynb-
poB obecnevnBaeT NoboOYHYIO Bbl- sthhekTMBHOCTHU dypusaumm abIMOBbIX ra3oB, B 4YacT-
rogy B BuAE KOHTPONA TOHKOW HOCTWU Ha pPyKaBHbIX dhunbTpax
Nbinm n Hg
Beoa CokpaleHne BbiopocoB SO, HF, | OcywecteBumo | Ocy- Bbicokun | OctaTtku, KoTopble | HeT AaHHbIX
copbeHTa HCI, nbinu LLECT- HeobxoaAMmo  3a-
BUMO XOPOHATL Ha NoO-
NUroHax
Hpyrme CokpalweHne BblbpocoB SO, u| OcywectBumo, | 3aBUCUT O4yeHb CokpauleHne BbIDPOCOB ApYyrmx 3a-
TEXHOMNOrMN | MPUN NCNONb3OBAHUN KOMOWHMPO-| HO HA NPOEKTU-| OT  KOH-| OrpaHu- PA3HAIOWNX BELWECTB 3aBUCUT OT
BaHHbIX TEXHONMOIMN — TaKXe Bbl- | PyeMbIX nNpea-| KPEeTHOro YyeH crieymarnbHbIX TEXHOOMMIA
bpocoB NO, NPUATUSAX NPU-| Npeanpu-
MEHSIOT peaKo | ATUS
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6.4 CHuXeHue BbIOPOCOB/COPOCOB PTYTU

Ons cHwKeHns BbIBPOCOB/COPOCOB PTYTU Heobxoammo obecrnevmBaTb BbINOMHEHUWE TpeboBaHUNA
Oupektuebl 2008/105/EC [3], cornacHo KOTOPOW NpU OTCYTCTBUKU NpeaenbHbIX nokasaTtenen ansa EC, rocyaap-
cTBa — uneHbl EC O0OMKHbI YCTAHOBUTL CTaHaapThl ANs1 BbIOPOCOB/COPOCOB PTYTM CAMOCTOSITENBHO B COOT-
BeTCTBUK ¢ [upektuBon 76/464/ESC [4]. Takme cTaHaapTbl AOIBKHBLI NpUHUMATL BO BHMMaHWe HOT mn He
OOIDKHBI ObITb MeHee CTPOorMMu, Yem COnocTaBUMbIE NpedenbHbIe NoKasaTenun, NnpuseaeHHble B AnpekTu-
Be 2008/105/EC [3]. Kpome TOro, OHM A0MKHBLI YCTAaHOBUTL NpoLeaypbl NpoBeaeHUA MOHUTOPUHIA COCTOAHNS
OKpyXatoLlen cpebl.

[na npeanpnatun mowHocTbio MeHee 100 MBT -4 B kavectBe HOT paccmaTtpuBalroT UCNONb3oBaHUe
ManoCePHUCTLIX KAMEHHBLIX yrnen nnn Beoa copbeHTa.

6.5 CHMXeHUue BLIOPOCOB OKCUAOB a3oTa

OCHOBHbLIMU OKCMAAMW a30Ta, BblOpackiBAaeMbIMU BO BPEMS CUMAHUSA TONNUBA, SABNSAOTCA MOHOOKCUA
asota (NO) n guokeung asota (NO,), coBmecTHO obosHa4vaemble Kak NOy, n okcua anasota (N,O).

Ha npeanpuaTtuax, rae CxXuraroT YrofbHYto Nblb, cokpalleHue BblibpocoB NOy ocyllecTBNAOT C
MOMOLLbIO NEPBUYHBIX N BTOPUYHLIX MeponpuaTtnin, Hanpumep Takux, kak SCR NOy, paccmatpuBaemoe B
kadecTBe HOT, ecnn ypoBeHb CHMXEHNA BbIODPOCOB NP ero npuMeHeHnn Bapbupyetca B npeaenax ot 80 %
o 95 %. NcnonbsosaHne obopynosaHua ana SCR NOy nnu obopyaosaHna ana SNCR NOy nmeeT Takou
HeJOoCTaTOK, Kak BO3MOXHbLIA BbIOPOC HenpopearmpoBaBLUEro aMmmMmmaka («NpocKok» aMmmmaka). Ana manbix
npeaAnpuaTUIA, paboTaloWwmx Ha TBepaoM Tonnmnee ctabunbHoro kavectsa, TexHonornto SNCR NOy Takxke
paccMmaTpusatoT Kak HO T cokpalleHna BbiopocoB NOy.

Ha npeanpuatusix, rae coxuraroT bypbin yronb, B kKadectBe HOT npuMeHstoT KOMOUHALMIO pasnYHbIX
NepPBUYHBLIX MEPONPUATUN, K KOTOPLIM OTHOCAT UCMOMNb30BaHNE COBPEMEHHbIX MaNOTOKCUYHLIX ropernokK (rope-
NTOK € HU3KNM BbIxoaoM NOy) B codeTaHnn ¢ ApyruMu NepBUYHBIMA MEPOTNPUATUAMN, HaNPUMep TakuMU, Kak:

- PEeUUPKYNALUA TOMOYHBbIX ra3os;

- CTYNeH4yaToe CKUraHue Unm cxuraHue co CcTyneHdyaTon nogaden sosgyxa (NyTeM cosgaHud nepBud-
HOW 30HbI C HEAOCTaTKOM KUCNOpoaa N 30Hbl AOXKUTaHWUA ¢ N3DObITKOM BO3A4yXa, B 3aBUCUMOCTU OT TONNMBA U
KOHCTpYKUuUK koTna obpasosaHne NOy cHukaetca Ao 10 % — 40 %);

- AOXUraHme.

lcnonb3oBaHWe NepPBUYHBIX MepONpUATUN MOXKET cTaTb NPUYMHOW HEMOHOIC CropaHuns, NpUBoAALLEro
K ©onee BbICOKOMY YPOBHIO MEeXaHNYeCKOro Heagoxora (NoBbILLWeHNo BECOBOW AONU roptovein Macchl TONNUBA,
OCTaloLWENCS B LLUNAKe KU 30Nne-yHoce) U HeEDONbLLIOMY KONMYECTBY BbIDPOCOB OKCUAOB yrnepoaa.

B koTnax, obopyaoBaHHbLIX TOMNKOW C KUNALWMM crnoeMm, B KadecTBe HOT paccmaTtpuBaloT coKpalleHme
BbibpocoB NOy, gocTUraemoe nocpecTBOM Bo3gyxopacrnpeieneHnsa Unn peLupKynaumnmn TonoYHbIX rasos.
MMetoTca HesHauyuTenbHble pasnuyna B Bblopocax NOy npu cxuraHum Tonnmea B My3blPbKOBOM KMMSLLIEM
CIoe 1 NPU CXXUraHU Tonnnea B LAPKYNUPYIOLLEM KUMALLEM CNoe.

B uenom ana npeanpuaTA, Ha KOTOPbIX CXUratloT KameHHble U bypble yrin, cokpalleHne NOy npu
NCMONb30BaHMN KOMOUHAL WU NEPBUYHBIX U (UMW) BTOPUYHBIX MeponpuUaTnin paccmatpuBatoT kak HOT. UaeH-
Tugpmnkaumo HOT nponsBogAaAT B COOTBETCTBUM C TEXHOMOTUEN, UCMONb3YEMOU B KOTNE, T. €. CO CXUraHUeMm
YrONMbHOW NbIN UMW CKUTaHNEM B KUMSALLEM Croe ¢ UCNONb30BaHUEM B KadyecTBe TOMNMBA KaMeHHbIX UK
OypbIX yrien.

[1pn cXuraHnm yronbHou Nbinin cokpatleHmne BblopocoB NOy ¢ MOMOLLbIO NEPBUYHBIX MEPONPUATUA B
KOMOUHaLMK CO BTOPUYHBIMU MeponpuaTuamu, Takmmm kak SCR NOy, paccmaTtpusatot kak HAT. 3 dekTrB-
HOCTb cokpalleHnsa BbliopocoB NOy ¢ nomoLbto obopyaosaHua ana SCR NOy HaxoguTtca B npegenax ot
80 % o 95 %.

B HacToslwee BpeMsa OOCTYMNHbI pasfiMyHbIe NMpoLecchl AN pereHepaumn oTpaboTaBLUMX KaTannsaTo-
POB, YTO 3HAYNUTENBbHO YBENMUUMBAELT XKU3HEHHBLIU LMK KaTannusaTopa U COOTBETCTBEHHO CHMXKAaeT aKkcnyaTa-
LIMoHHbIe pacxoabl Ha npumeHeHne SCR NOy.. SkoHomMu4eckas LenecoobpasHocTb NpnmMeHeHna SCR NOy B
OEUCTBYIOLKMX KOTNAaxX cBA3aHa npexae BCcero ¢ npoaoKUTEeNbHOCTLIO CYLLIECTBOBAHNA NPeanpusaTUd, 4To He
obs13aTenbHO onpeaensaeTcsl CPOKOM CNyXXObl KOTNA.

McnonbsosaHne SCR NOy cBA3aHO ¢ TakuMm HebnarornpuaTHbIM 0akToOpoM, Kak «MPOCKOK» aMMUaKa.
Y710 KacaeTca KoHUeHTpaunn ammuaka npu ucnonbszoBaHn SCR NOy, TO ypoBeHb HUXe 5 Mr/HM3 pac-
cMmaTtpuBatoT Kak HOT. 3TOT ypoOBeHb TakKe npeaoTepallaeT npobnemsl, CBA3aHHbIE C nocneayoLlen ytunmaa-
Lnen nety4yen 3o5bl 1 0bpasoBaHMEM HEraTUBHLIX 3anaxoB Ha npunerarLmnx TEPPUTOPUSIX.

KomMbunHnpoBaHHble TexHonorun ana cokpatleHua NOy n SO,, Takue kak npuMeHeHue akTUBUPOBaH-
Horo yrna u npouecca DESONOX (npouecc Degussa SOy — NOy), asnatotca Yacteto HAT, HO nx npenmy-
LLlecTBa, Hea4oCTaTKMN U MPUMEHUMOCTb AOIMKHLI ObITb NPOBEPEHLI HA MECTHOM YPOBHE.

TexHonornto SCR NOy paccmaTtpuatoT kKak YacTb HOT cokpalleHna BbibpocoB NOy, HO 13-3a OTHOCK-
TenbHO HU3KUX BbIbpocoB NOy Ha NpeanpuaTuax, rae cxuraroT bypble Yriu, No CpaBHEHUIO ¢ NPeanpUATUA-

19



[OCT P 54204—2010

MW, rae cxkuratoT kameHHble yrnv, SCR NOy He paccmaTpuBatoT kak HO T cxuraHma dypbix yrneu B obLiem
CMBbICIE.

UTo KacaeTcsi UICNONb30BaHUA COBPEMEHHbIX MaNOTOKCUYHBIX ropenoK (ropenok ¢ HU3KUM BbIXOOAOM
NOy) B 4eMUCTBYIOLLMX KOTNAax, TO ObIIIO BbIABMAEHO, YTO NeYn ycTapeBLUUX KOHCTPYKLMA 0ObIYMHO Masnoraba-
PUTHbIE (CKOHCTPYUPOBAHHLIE ANl BbICOKOUHTEHCUBHOMO CXUraHusl). B CBA3WM C¢ 3TUM TemnepaTypa neuyu
MOXET ObITb CHUXKEHA TONLKO B U3BECTHLIX Npeaenax. Kpome Toro, rmybuHa nevm moxeT 6biTb npucnocodbne-
Ha TONMbKO ANA HEMHOro boree ANMMHHOIO NMaMeHn, HeXenn Toro, Ha KoTopoe nedvb bbina nepBoHavanbHO
CKOHCTpyupoBaHa. [Ang mopanbHO ycTapeBLlInX neven npuMeHeHne COBPEMEHHLIX BUXPEBBLIX TEXHOMNOMUN, Y
KOTOPLIX N1amMsl He HaMHOro ANMMMHHee, YeM B OpUrMHanbHbIX ropenkax, pacueHmsarT kak HOT.

BricoTa B MOpanbHO ycTapeBLUMX rneYax 0bblYHO He3HaUYUTENTbHAS U MOXET NMPEnATCTBOBATb YCTaHOBKE
KamMepbl NS ABYXCTYNEHYATOro CXXuraHus tonnuea. [laxke ecnu yCTaHOBUTb KaMepy ANsl ABYXCTYNeH4YaToro
CXKUTaHUA TOMNNBA, BPpeMsl HaxXoXXAeHUA ra3zoodpasHbIX NPOayKTOB CropaHusi B BEPXHEN YacTu NeYvn, BO3MOX-
HO, OydeT He A0CTaTOUHO AONTMM ANS UX NMONHOro cropaHus. B kotnax dbonee no3gHuUX roqoB NocTPOWKA, KOT-
Aa ctano u3sectHo o popmupoBaHun NOy, neyn obblMHO ObLINKN KpynHOrabapuUTHbIMW, bnarogapa vemy
gocturanocb cHkeHne ypoBHA NOy. Jlyullne pesynbTaTthl NONyYeHbl, Koraa curaHme ¢ Ncnosib3oBaHNEM
ManOTOKCUYHBLIX FOperoK npeaycMaTpmBanoch yXKe Npuy npoekTUupoBaHUU KoTNa.

Ona HebonblUMX NpeAnpPUATUA C HU3KOU BapuabenbHOCTbIO 3arpyskmn 1 ¢ NOCTOAHHLIM Ka4€CTBOM TOT-
NMBa B KadecTBe AOMNONMHNTENTbHOro MeponpuaTna ana cokpalleHns BblbpocoB NOy MOXHO paccMmaTpumBaTh
TexHonorno SNCR NOy.

Mcnonb3oBaHWe NepBUYHBLIX MEPONPUATUA OANS KAMEHHBLIX UMK BYpbIX Yrien MMeeT TeHAEHLNIO Bbi3bl-
BaTb HENONHOE cropaHue, UTo NMPUBOAUT K BbICOKOMY YPOBHIO MeXaHUYecKoro Hedo)ora (BeCoBOW O0NU
roptovein mMacchl TOMMUBA, OCTalLWENCH B LUNake W 30ne-yHoce) U HebOoMbloMy KOMUYeCcTBY BbIOPOCOB
MOHOKCKHAA yrrnepoaa. Xopowo npopaboTaHHbIN NMPOeKT N perynupoBaHue CKUraHusa obbIMHO MO3BONSIOT
n3bexaTb YKasaHHbIX HEraTUBHbLIX BO3AENCTBMN. KONMYeCTBO BECOBOM AONN roptoven Mmacchl TOMNMBA, OCcTa-
IOLLIENCA B LLINAKEe U 30M1e-YHOCE, UBMEHSAETCH B 3aBUCUMOCTU OT TOMNMIMBA U OObIMHO DbIBAET HECKOSBKO BhILLE,
yemM 0e3 MCNOoNb3oBaHUA NEPBUYHBLIX MeponpuaTuA. Ona OONbLUMHCTBA BapUaHTOB yTUNM3ALUN NeTyven
30Nkl 0OYCNoBNEeHHbIN npumeHeHem HOT ypoBeHb BECOBOW A0 roptoven Macchl TOMNMMBA, OCTaloWENnca B
LLNake U 3one-yHoce, HMKe S %. YPOBHM BeCOBOW O0MNKM roprovyen Macchl TONMMBA, OCTalOLWENCH B LUNAKe U
3one-yHoce, HWXKe 5 % MOoryT ObiTb AOCTUMHYThI C HEKOTOPLIMW YIMAMU TOMNLKO 3a cHEeT BoNee BbICOKNX YPOBHEW
BbIOpocoB NOy. [lepBuYHbBIEe MeponpuaTUA Mo cokpalleHnto BeldpocoB NOy Takke oKkasbliBaloT BO3AENCTBUE Ha
oOLLY0 3HeproadPekTUBHOCTL npouecca. Ecnu cropaHue ocTaeTcsd HEeMnomnHbIM, TO 3HepProadpeKTUBHOCTL
HWKe. HopmanbHoe NoBbilLeHWe KonMyecTBa Hecropesllero yrnepoda Ms-3a Huskoro cropaHus NOy umeeT
HeraTusHoe Bosgenctaue npnonusntensHo 0,1 % — 0,3 % Ha eguHnLy 3P EeKTUBHOCTMN.

[Tpn CXKUraHUM KaMeHHBIX 1 BYpPbIX YrNen B KUNSILLEM Cloe CXXUraHne co CTyneH4YaTon nogaven Bos3ayxa
paccmaTpuBaroT kak HOAT. B aToM cnyyae ckuraHme HavyMHaOT NPU CTEXUOMETPUYECKNX YCIOBUAX MUPONU-
30M B NY3bIPbKOBOM KUNSILLEM COE TOMKU KOTMAa C KAMALWMM CNoemM UMK B NY3bIPbKOBOM KUNsILLEM croe bonee
HU3KOM YacTu Uupkynupytowero cnosi. OctanbHas YacTb Bo3ayxa Anst ropeHmns gobaBndaeTcs nos3xe nocre-
MNEHHO, YTODOLI B KOHLE AOCTUYb HEODXOAUMBIX CTEXMOMETPUYECKUX YCIIOBUN N 3aKOHYUTL ropeHune. B LupKy-
NUpyoLeM KMnsawem crnoe maTtepuan UMPKYyNMpyolero KUNAawero cros rapaHTupyeT Takoe pacnpegeneHue
Temneparyp, KoTopoe 0bbIvYHO nogaepkmeaeT Temnepatypy nevn Huke 900 °C, 4To B OONbLIOW CTENEHU Npe-
naTcTBYeT popmupoBaHutio NOy. C apyron CTOpOHbI, HU3KME TeMnepaTypbl CTUMYNUPYOT obpasoBaHne N,O
N yBENMMYMBALIOT KONMMYECTBO HecropesLllero yrnepoaa. l'ostomy cxxuraHme B KANALWEM croe sIBNsieTcqa alb-
TEePHaATUBHLIM NPOLECCOM NoAAepKaHUA paBHOBECUA MeXAy YaCTUYHO NPOTUBOPEYMBLIMUN TPEOOBAHUSIMA
obpasoBaHua NOy, N,O, perynuposaHnsa obbemoB obpasoBaHna SO, U HecropesLUUX yrnesogoponos (CO).
B koTnax, obopyaoBaHHbIX TOMKOW C KUAMALWMM crioeMm, BenuvduMHa ypoBHeu BblbpocoB N,O, paBHas
30—150 Mr/HM3, 3aBUCUT OT NCMOMb3YEMOro TBEPAOrO TOMMMBA (KaMeHHbIe Unu Bypbie yrin).

[TpU CXXUraHm TonNnMBea B NY3bIPbKOBOM KUMALLLEM Cloe cropaHue NUpOoNU3HbIX ra3soB MOXET cTaTb NpU-
4YnHoW nosblieHna TemnepaTypsbl Boilwe 1200 °C, 4yto ctumynupyeT gpopmupoBaHmne NOy.

Kak npasuno, opmunpoaHne NOy B NpaBUNbHO CKOHCTPYMPOBAHHOM KUMALLEM CITOe MOXET ObIThb
COXpaHeHo HUXe ypoBHA obpasoBaHua NOy, 40CTUraemMoro ¢ NoOMOLLIbIO ManoTOKCUYHBIX rOpenoK (roperiok C
HU3KUM BbIXxogom NOy).

PekomMeHaaLum oTHocuTeNnbHO NpuMeHeHusa HOT npeaoTepalleHusa v perynnposaHusa Bbilbpocos NOy 1
CBSI3aHHbIX C HUMW BEIDPOCOB ApYrixX BELECTB npeacTaBfieHbl B Tadbnuue 9. YpoBHU BbIDPOCOB, CBSI3AHHbIE C
npumeHeHnem HO T, ocHOBaHLI Ha eXkegHEBHOM ycpeAHeHHOM nokasaTtene, cTaHAap T THBIX YCITOBUSIX U YPOBHE
O,, paBHOM 6 %, 4YTO NMpeacTaBnNAeT COOON TUMUYHYIO NPaKTUYEecKyto cuTyauuo. Ona nepnoaoB NMUKOBbIX
Harpysok, nycka 1 oCTaHoBa, a Takke Anst npobnem, CBA3aHHbIX C 3KcnnyaTaumnen CUCTEM rasoounUCTKN, Liene-
co0bpas3Ho paccMmaTpuBaTh KpaTKOCPOUHbIE NMpeaeribHble NoKasaTenu.

PekomeHaaunn no npumeHeHuto HOT npeaoTBpalleHua u koHTpona BelopocoB NOy U N,O npepcras-
neHbl B Tabnuue 10.
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T abnwuuya 9 — PekomeHgaumm no npumenenutio HAOT npepotepallennst n perynmposanns BbiopocoB NOy 1 CBA3AHHbIX C HUMW BbIBPOCOB APYInX BELLECTB NPU CXXUra-

LC

HUN KAMEHHBIX N BYpbIX yInen
YpoeHu Bblbpocos NO, ans
COOTBETCTByPOIéLI,MX HOT, Mpounasof-
Mr/HM CTBEHHbIN
MOLLHOCTB, TexHonorus TeBeppoe
Bapuantel HOT goctmxkeHua 31oro ypoBHSA BO3MOXHOCTbL MPUMEHEHUA | KOHTPOSb
MBT - v CXUTaHUSA TOMSIUBO
[lpoekTu- Oencrtey- (MOHU-
pyeMble HoLLMe TOPUHT)
npeanpusaTus | npeanpusaTus
50—100 | KonocHukoBas | 200—300 | 200—300 | KameHHble u | Pm u (nnn) SNCR [lpoekTnpyemble n gen- | [oCcTosH-
peLleTKa bypble yrnu CTBYHOLWME NPpeanpuaTus HbIW
PC 00—300 90—300 KameHHble | KombuHaums Pm (Takmx Kak ctyneHvartas nogada sosay- | [Npoektupyemble n aen- | [NocTtosiH-
VI Xa 1 TONnnuBea, ManoTokcuydHble ropenku u 1. A.), SNCR| creyowme npegnpusitns HbIl
nnn SCR B KavecTBe AONONHUTENBHBLIX MEPONPUATUN
BFBC, CFBC KameHHble n | KombuHaums Pm (Takmx Kak ctyneHvartas nogada sosay- | [poektnpyemble n aen- | [NocTosiH-
n PFBC 200—300 | 200—300 | bypble yrnu | Xa v Tonnuea) CTBYHOLWME NpeanpusaTus HbIW
100—300 PC 200—450 | 200—450 | bypble yrnn | KombuHaumsa Pm (Takmx Kak ctyneHvaras nogada so3ay- | [poektnpyemble n gen- | [NocTosH-
Xa n Tonnuea) CTBYHOLWME NPeanpuaTus HbIW
PC 90—200 90—200 KameHHble | KombuHaums Pm (Takmx kak ctyneHvaras nogada sosay- | [Npoektnpyemble n gen- | [NocTtosH-
YN Xa v TOMNMBa, MarloTOKCUYHbIE TOPESiKU, TPEXCTYNEHYA- | CTBYIOLWME NpeanpusaTns HbIW
TOE CXXUraHme Tonnmea un T. 4a.) B kKombmHaumm ¢ SCR nnu
KOMOWHWUPOBaHHbIE TEXHOITOMNN
PC 100—200 100—200 | bypble yrnn | KombuHaumsa Pm (Takux Kak ctyneHvartas nogada so3ay- | poektnpyemble n geun- | [NocTosiH-
Xa v TOMNMBa, MarloTOKCUYHbIE FOPEsikKU, TPEXCTYNEHYa- | CTBYKOLWME NpeanpusaTuns HbIW
TOE CXUraHme Tonnmea n T. Aa.)
BFBC, CFBC KameHHble n | KombuHaums Pm (Takmx Kak ctyneHvaras nogada sosay- | [poektnpyemble n aen- | [NocTosiH-
n PFBC 100—200 100—200 | bypble yrnn | Xa v Tonnuea), ecnu Heobxoanmo, Bmecte ¢ SNCR CTByHOWME NpegnpusaTus HbIW
bonee PC 90—150 90—200 KameHHble | KombuHaums Pm (Takmx kak ctyneH4aras nogada sosay- | [Npoektnpyemble n aen- | [NocTosH-
300 yrnv Xa n TONNMUBa, MarnoTOKCUYHbIE TOPENIKN, TPEXCTYNEHYA- | CTBYIOWME NPEeanpuAaATUs HbIW
TOE CXuUraHue Tonnmea u T. 4a.) B kKombumHaumm ¢ SCR nnu
KOMOWHUPOBAHHbLIE TEXHOMNOMNN
PC 50—200 50—200 Bypbie yrnn | KombuHaumsa Pm (Takux Kak cTyneHyvaTtas nogada sosay- | [poektmpyemble n gen- | [Noctosik-
Xa v TOMNMBAa, MarioTOKCUYHbIE TOPESIKU, TPEXCTYNEHYA- | CTBYIOLWME NPeanpusaTus HbIW
TOE CXUraHme Tonnmea n T. Aa.)
BFBC, CFBC KameHHble U [lpoekTnpyemble n geun- | [10CTOSAH-
n PFBC 50—150 50—200 bypble yrnm CTBYHOLLME NpeanpuATus HbIW
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Tabnwuua 10— PekomeHgaumm no npumeHenntio HOT npegoTtepalerHns n koHTpons BeibpocoB NOy n N,O

HUA)

[TpeanpuaTus
y OnbIT Bo3geuncreue Ha OXnagaembin
HOT JKonorndeckum M akcnnya- OKPY>KatoLL VIO SKOHOMUYECKNU [TpumevaHune
sppekT poek- | [lpurogHble
™™- K MOEPHM- Taunm cpeay apheKT
pyemMble 3aunmn
[lepBUYHbIE MEPOMPUATUS
Hunakne na3bbiTkm Bo3gyxa (npu cxura- | CokpalweHne Ocy- OcyuwecT- | Boicokun | Huakum n3beitok | Cneunduka PUCK KOPPO3umn TPyDObl N CTEHOK
HUK TONNMBa Ansl CHUXeHus Bbixoda | BblIopocoB NOy | WecT- | BUMO BO34yXa BedeT K | npeanpusiTus
NOy) n N,O, noBblwe- | BUMO NOBbILLUEHNIO
HUe adpPEeKTUB- YPOBHS BbIBPO-
HOCTW coB CO un HC
CTyneH4aras nogada Bosgyxa B TOIr- Ocy- OcyuwecT- | Boicokun | TeHgeHUUA Cneundomka
Ky ONs COOTBETCTBYIOWEN OpraHusa- IWEeCT- | BUMO K MOBbILLEHUIO npeanpusaTusA
UMM Mpouecca CXUraHmsl [OBYXCTY- BUMO coaepxaHus
NeH4vYaToe CXUuraHne TonnmBa, CXura- HEeCropeBLLero
HUEe TOMMnMuBa C nepepacnpeeneHu- yrnepoga B
eM MNoToKa BO34yXa rno sipycam, Kkorga 30e Tonnmea
ropenkn HWXHero psiga pabotator C
HEJOCTaTKOM BO34yxa, a ropesriku
BEPXHEro psiaa — ¢ n3bbITKOM BO3Y-
Xa, U OTKMOYEHHbIE (HENCMONb3ye-
Mbl€) FOPErKu TOMNKM KOTNaj
Peunpkynaums oTxogauwmx ra3os Ocy- OcyuwiecT- | Boicokun Cneundmka | Ona gencreyrlowmx npeanpusatmn BO3-
IWEeCT- | BUMO npeanpusTusa | MOXHOCTb NMPUMEHEHUS 3aBUCUT OT Chne-
BUMO LK npegnpusiTuA
ManoTokcudHblie ropenkn (ropenku ¢ | CokpauweHune Ocy- OcyuwiecT- | Beicoknn | TeHaeHUNA Ona gencTeyrowmx npeanpuaTnn 3aBuU-
HU3KMM Bbixogom NO, ) BblOpocoB NOy, | wecTt- | BUMO K MOBbIWEHNIO CUT OT crneundukn npeanpusaTus.
BUMO coaepXxaHus UacTto BKknovaeT B cebs cTynenvartyo
HECropeBLLEro nogady BO3ayxa B TOMKY ANs COOTBET-
yrnepoga B CTBYIOLLEN OpraHn3auumn npoLecca Cxu-
3one Tonnmea raHus
TpexctyneH4yartoe cxuradme tonnuea | CokpaweHue Ocy- OcyuwiecT- | Boicokun Cneundmka | Onsa gencreyowmx npegnpusatnim npyume-
(C nepBUYHON 30HOW ropexusi, 3oHou | BbibpocoB NO,, | WwecT- | BUMO npeanpusiTusa | HUMOCTb 3aBUCUT OT Crneundukn npea-
BOCCTAHOBINEHUSA W 30HOW [OOXWUra- BUMO NPUATUS.

[IpocTpaHCTBEHHbIE OrpaHnYeHnst aena-
10T TPEXCTYNEHYAaTOE CXUraHne TOoMnuBa
MEeHee NPUMEHNMbIM A5 PEKOHCTPYKLUN
OEVUCTBYIOWMX Npegnpuatun, 4Yem Aans
NCMNONMb30BaHUS Ha  MNPOEKTUPYEMbBIX
npeanpusaTUAX
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OkonyaHue mabnuusi 10

| PeanpuAaTmnA
y OnbIT BozneuctBue Ha | Okngaemsbin
JKONOrM4ecKkmnm -
ROT MpurogHbie 3KCnnya- OKPYXXKAILLYHO | SKOHOMUYECKUN [TpumeyaHme
appekT |pOeKTU-
K MOOEPHMU- Taumm cpeny agpcpexT
pPyeMbIe
3aunu
MeponpuaTtnsa no cokpaweHuto BoibpocoB N,O ans Kotnos, 0060pya0BaHHbLIX TOMKOW C KUMNALWMM CITOEM
Huskne wun3bbiTkm Bo3ayxa| CokpaweHue Bbl- | OcyLlecT- OcyuwecT- | Bblcoknu bonee Bblco-| Cneundumka
(Mpu cxuradum Tonnuea anst| 6pocoB NO., BUMO BUMO Kne BbIOpoOChI| npegnpusi-
cHUxxeHwus Bbixoga NOy ) CO ™S
[ToBbiweHne Temnepartypbl | CokpaweHue Bbl- | OcyulecT- OcyuwecT- |  JKcrnepu- [loBbllWeHHbIE | HeT AaHHbIX | PUCK KOppOo3nn
KUMALWLEro crnos bpocos NOy, BUMO BUMO MEHTanbHas | BblbpocChl
cTagus NOy n SO,
Mcnonb3oBaHne katanmisa- | CokpauwleHue Bbl- | OcyuwlecT- OcywecT- | JKcnepu- HeT aaHHbIX
TopoB, Hanpumep MgO wunu| bpocoB NOy, BUMO BUMO MEHTAarnbHas
CaO ctaaus
[loBbiweHne Temnepartypbl | CokpauweHne Bbl- | OcyulecT- OcyulecT- HeT aaHHbIX
OTXOAOSALWMNX ra30B bpocoB NZO BUMO BUMO
BTopuyiHble MeponpusTus
SNCR NO, CokpauwieHne Bbl- | OcyulecT- OcyuwecT- | Bblcoknn «[ 1pOCKOK» Crneundmka | O4veHb Manbin TEMNEPaTYpPHbIN NHTEP-
6pocor NOy, | BUMO BUMO aMMumaka npeanpus- Ball N HYYBCTBUTENBHOCTb K U3BMEHEHUAM
XOTH YPOBEHb CO- TNA Harpy3ku. 1o atTum npuynHam BO3MOX-
KpalleHUs HuXxe, HOCTb MPUMEHEHNSA OYeHb OrpPaHU4YeHa
4yeMm B Criy4vae nc- NPY CKUIraHnn NopPoOLLKOODPAa3HOro Tor-
NONb30BaHUA NnMBa, a TakkKe OorpaHuYMBaeTCs MNpu
SCR CXXUraHuM TONNMUBA B UUPKYNUPYOLWEM
KUMALWEM crnoe
SCR NOy CokpauweHune Bbl- | OcyulecT- OcyuwecT- | Bblcokuu «[ 1pOCKOK» Cneynadpouka | o HacTosIWEero BpeMeEHU TEXHOIMOINIo
bpocoB NO,, BUMO BUMO aMmMnaka npeanpus- SCR NOy, npumMeHstoT TONbKO Ha npes-
TNA NPUATUAX, T4 CXUTalT KAMEHHbIE YITN
CenekTMBHOE aBTOKaATalnmTKU- HoBble TEXHONMOMMMU MO COKPAaLLEHUIO
4eckoe BoccTaHoBneHne NO, BblOpocoB NOy, yxe NpoaemMOoHCTPUpPO-
BaHbl B NONHOM MacwTabe
KombrnHupoBaHHble  TexHO- | CokpalweHue Bbl- | OCyLeCTBU- OcyuwiecT- OuveHb 3aBUCUT OT Het gaaHHbiX | KOMOMHMPOBaAHHbIE TEXHOMNOIMMU 3aHWU-
Nnornm opocoB NO,, u| MO, HOHanNpo-| BUMO, HO| OrpaHU4YeH | KOHKPETHOro MaloT TONMBbKO Marnyw OONK pbiHKa Mo
SO, EeKTUPYEMbIX NPUMEHS- npouecca cpaBHeHuto ¢ TexHonornsiMm SCR NOy,
npeanpusiTn- | 10T pegko

AX MPUMEHSI-

10T peako
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Cucrtemy obpaboTKkM yxoasLmX rasos, 0bpasyroWmMxXcs Npu CKUraHMM UCKonaemoro Tonnuea, ogHoBpe-
MeHHO ynasnueatoLyto cepy U NOy, Taxenble metannbl, BKNtovasa pTyTb, NpuMmeHsaoT B CLUA [1] (cm. Takke
npunoXxeHue A).

6.6 CHUXeHue BLIOpOCOB hTOpUAa BOoAOpOAa U XNopuaa Boagopoaa

[Ons npeanpuaTtuin, rae CxXurarT KaMeHHbIE N Dypble YN, MoKpble cKpybbepbl (0CODEeHHO ANs Nnpeanpu-
ATUN MOoLWIHOCTLIC bonee 100 MBT - 1) N MOKpOCyXxue pacnblnUTeNlbHble CKpybbepbl paccMaTpUBAKOT Kak Npu-
MeHeHne HOT cokpalleHua BbibpocoB SO,. 3TN TEXHOMOMMN Takke AaloT BbICOKAA YPOBEHb COKpalleHUA
BbIOpOCOB And ptopuaa soacpoaa (HF) n xnopunaa sogopoaa (HCI) (Ha 98 %—99 %). INpn ncnonbzoBaHmnm
MOKPbIX CKpybOEepoB UMM MOKPOCYXUX pachblNMUTENbHLIX CKpybOepoB COOTBETCTBYOLWUNA NpuMmeHsemon HOT
yposeHb BbibpocoB HCI coctasnsgetr 1—10 mr/um3, a ana HF — 1—5 mr/um3. Ecnu aecynbdypusaunio He
MPUMEHSIOT, HANpUMep, ecrin Cyxyto U3BeCTb A0DaBNAOT B KOTEN, 000pyA0OBaHHLIA TONKOW C KUMSALLIMM CNO-
eM, ypoBHU BeIOpocoB kak HCI, Tak n HF MoryT ObiTb HAMHOTO BhILLE.

[Mpn namepernn yposHen HF nnn HCI B AbiMoBON Tpybe npobnema MoxXeT BbITb CBSI3aHa C BHYTPEHHU-
MW NOTEPAMM OT yTeYek BO BpaLllatollemMmcs TeNNooOMeHHMKe ¢ NOTOKOM OTXOASWUX ra30BbIX TENNOHOCUTE-
nen. B aToM cnyvyae HeounlleHHbIe razoobpasHblie NPOoAYKThI FTOPeHUs NonayT HeNOCPEeACTBEHHO B AbIMOBYHO
TPYyby, He ymMeHbLada cogepxaHua SO,, HF n HCI. MNoaTomMy coBpeMeHHY0 KOHCTPYKLNIO TennoobMeHHuKa (¢
MOTOKOM OTXOAALWMX ra3oBbIX TENNOHOCUTENEN) paccMaTpMBaloT Kak YacTb ocHaweHna HAT. OagHako ns-3a
akcnnyaTtayMoHHbIX U SKOHOMUYECKUX MPUYKH Llenecoobpas3HOCTb 3aMeHbl MOXKHO paccMaTpuBaTh B TOM CIy-
yae, ecnu TennoobMeHHUK A0MKeH bbITb Tak UMK MHave 3ameHeH. CoBpeMeEHHbIN TennoobMeHHUK (C NMoTo-
KOM OTXOOSLMUX Tra30BbIX TennoHOCUTENEU) MOXeT OblTb KOMOWMHALMEW TEennoBOro 3KCTpakTopa
(MYNbTUTPYOHBIAN TEMNNOBOW 3KCTPAKTOP) C NPOMEXYTOUYHLIM naponeperpeBaTtenemMm UnM UCronb3oBaHMEM
TPyO C BEICOKOW TeMnepaTtypon. B aToM cnydae nyvwnin BapruaHT — yaaneHue netyumnx rasoB vYepes rpagmp-
HHO, eCNiA 3TO TEXHUYECKN BOSMOXHO. B TakoM criyvyae He TpebyroTcs NPOMEXYTOUYHbIM NaponeperpeBaTenb U
TenNOOOMEHHUK (C NOTOKOM OTXOASLLMX ra30BbIX TENNOHOCUTENEN).

[pyroin BapuaHT — UCMNONb30BaHNE BbICOKOKAYECTBEHHOrO KanneynoBuTensa U NpoxoxaeHne neTyvymnx
OTXOOSLLNX ra3oB Yepes KNCMOTOYMOPHYIO AbIMOBYO Tpyby. B 3ToM cny4ae HeT HeobXoa4MMOCTN B Naponeper-
peBaHUN KU TeNT00BMEHHKUKE (C MOTOKOM OTXOASALMX ra3oBbIX TEMNJIOHOCUTENEN).

[TOCKONbKY BBEAEHWE U3BECTHSAKA NMPU CKUraHUX TONMMBA B LIUPKYTUPYIOLLEM KUNSALWLEM CNoe pacLeHn-
BaloT Kak NnpumMmeHeHne HAOT cokpalueHusa BeiopocoB SO, BMECTO MOKPOIro CKpybbepa npu ckuraHum yronbHou
neinun, ypoeeHb HCI, cootBeTcTByYowmn HOT, oueHuBatoT B MHTepBane ot 15 ao 30 MI/HMS.

6.7 CHUXeHue BbIOpOCOB aMMUaKka

Hepoctatku TexHonornn SNCR NOy, n SCR NOy sakntovatotca B Bbibpocax HenpopearnpoBaslUero
ammunaka (NH;) B BO3ayxX («MPOCKOK» aMMuaka). KoHLeHTpaLna amMmuaka, cBAa3aHHasa C UCMoJib30BaHNEM
HOT, gonxHa 6bITb MeHee 5 Mr/HM3 Bo nsbexaHune npobremM, cBA3aHHbIX C yTUIM3aLmein 30bl, U, BO3MOXHO,
NOSABMIEHNA HEraTUBHOIMO 3anaxa Ha bnusnexawux Tepputopusix. «1pocKoK» aMMuaka 4acTo SABNSIeTCH
NIMMUTUPYIOLWUM dpakTopoM npu ucnonb3oBaHun TexHonorum SNCR NOy. YTobbl M3bexaTb «npockokar
aMMunaka npu MCnonb3oBaHUMMN 3TON TEXHOMOrMA, HWKHUWA CMOW KaTanmsaTtopa MOoXeT OblTb pasMelleH B
obnacTtun skoHoMansepa Anga nogorpesa nutatensHoW Boabl KOTNa. [NMoCcKoNbKy 3TOT KaTanusaTtop yMeHbLUaeT
«MPOCKOK» aMMMaKa, Takke yMeHblUaeTca cooTBeTcTBYoWee konmdecTBo NOy.

6.8 CHMXeHuMe BbLIOPOCOB MOHOOKCUAA yrnepoaa

Beibpocbl MoHooKcnaa yrnepoga (CO) Bcerga nNosIBNAIOTCA B Ka4ecTBe NMPOMEXYTOYHOro NpoayKTa
npouecca cxuraHua. HOT muHummsaunm BeibpocoB CO aomkHbl obecnevnBaTh NOMHOE cropaHue TBepaoro
TONMBA, YTO AOCTMXKUMO NMPU XOPpOoLUEeN KOHCTPYKLUWUA neYy, NpUMeHeHUN COBPEMEHHBLIX TEXHOOTMN N MeTO-
OOB ynpaBneHus Npou3BOACTBEHHBLIM MPOLIECCOM, a TakXe MNpu Haanexawem obCny>XMBaHUMA CUCTEMbI
CKUraHUA TONNMBA.

7 CHuXeHMe ypoBHSA cOpocoB u npumeHeHune HOT o6paboTKm CTOUYHbLIX BOA

KpynHble npeanpusaTusl, Ha KOTOPbLIX CKUTatoT pasnnuyHble BUAbl TOMNMUBA, HE TOMbKO BbIOpachIBaAOT B
aTMocepy 3arpsisHsoLLMe BELWECTBA, HO U SIBASIIOTCH CYLLECTBEHHBIM MCTOUYHUKOM COPOCOB B PEKU, 03epa U
MOPCKYIO cpeay, NMoYBy 1 Heapa.

[Ttobble NUBHEBLIE BOALI, 0BpasyoLMecst Ha MOBEPXHOCTAX CKNAaAoB ANl XpaHEHUs TOMMNBA, cogepKaT
YacTuLbl TOMMMBA, NOSTOMY OHU ACJPKHBI ObITb cobpaHbl 1 Hagnexawum obpasom obpaboTaHbl nepen Ux
cOpOCoOM B BOJOEMBI.
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[MpumeHeHne HAOT aecynbgyprsaunm ¢ NOMOLLLH MOKPEIX CKpyODepoB OTHOCAT K cdpepe NpUMeHEeHNS
TEXHONOINMM OUYNUCTKU CTOYHBLIX BoA. B Lexax npu o4nCcTKe CTOYHBLIX BOA UCMOMb3YIOT pasfiMdHble TeXHOIOMN
XUMUYEeCKoN 0bpaboTKN CTOUYHBIX BOA, B LENAX yAaneHUs U3 HUX TSKelbIX MeTannoB U CoKpalleHUs KonM4ecTBa
TBEpAbIX OCTATKOB Nepe copacbiBaHNEM OYULLEHHBIX BO4 B BogoemMbl. B Lexax npu o4ncTke CTOYHbIX BOA
OCYLLEeCTBNAOT perynmpoBaHune ypoBHA pH, ocaxkaeHue TAXKeNbIX MeTannoB U yganeHue TBepablX OCTATKOB.

[1pn CXXUraHrMm KameHHbIX 1 BypbIX yrinen obpasyroTcs pasnnuyHble NOTOKN CTOUHBIX BoA. YUTODbLI COKpa-
TUTb COPOCHI CTOYHBLIX BOA U NMPeaoTBpaTUTb 3arpsisHeHne BOAHbBIX M MHbIX OO BEKTOB, BCE MEPONPUATUSA, NMPKU-
BedeHHble B Tabnuue 11, MOXHO paccMmaTtpuBaTth Kak npumeHeHmne HOT.

Tabnwuwya 11— TlNpumenenne HOT obpaboTkn CTOYHBIX BOA,

BoamMoXXHOCTE npumMmeHeHuna HOT

HAOT IKOJNOTUHECKUU SPPEKT Ha NPOEKTUPY-

Ha OSUCTBYIOLLUX

eMbIX
npeanpuATUAX
NpeanpuATUAX
Mokpas gecynbdypusayma gbIMOBbIX ra3oB
ObpaboTka CTOYHbIX BOA MeToaamun | YpganeHuwe MTopuaos, TSXKeNnblX HOT HOT
dhNoKkynaummn, ceanMmeHTaummn, punbTpa- | MeTannoBs, TBEPAbIX  4vacTtuuy,
LMWK, NOHHOTO 0BbMeHa n HenTpanuaauum | (Nbinun), cokpauweHmne XK
CokpalleHne ammMmmaka nocpeactsom oT- | CokpalweHne cogepXaHns ammm- — HOT Tonbko B TOM Chy-
[OHKM BO3yXOM, OcaXgeHnem nnm buo-| aka yae, ecnu coaepXaHue
XUMUYECKUM PA3NOXKEHNEM aMMMAaKa B CTOYHbIX BO-
OAaX BbICOKOE, MOTOMY YTO
SCR/SNCR vncnonb3oBa-
NOCb BbIWE MO MOTOKY,
yem gecynbdypunsauyms
Jkcnnyartaums no 3aMmKHyTOMY LMKy YMeHblEHNE Konu4vecTBa cbpo- HOT HOT
LUEHHBIX CTOYHbIX BOA,
CMelmBaHne CToYHbIX BO4 € yronbHoW | [NpegoTBpalleHHb COPOC CTOM- HOT HOT
30J10U HbIX BOA

[TpOMBbIBKa CTOYHbBIX TPYD M TPAHCMOPTUPOBAHME LLUNAKOB

3aMKHYTas LMPKyNsaumsa oAbl C UCNOSb- | YMEHbLUEHHBIM  COPOC  CTOYHbIX HOT HOT
30BaHWEM UNbTpaUun UnNu ceaumeHTa- | Boq
LN

PereHepaumns duneTpos rnybokoro obecconmBaHusa n PUNbTPOB KOHAEHCATOOYNCTKN

HeunTtpanusauns n ceammeHTauus YMEHbLLUEHHbIN COPOC CTOUHbIX BOL, HOT HOT
OTcranBaHue
Heuntpanunsaums — HOT TONbKO CO WENOYHbIMW
onepaynsimm

[IpomMbIBKa KOTNOB, BO34YLLHLIX KAanopngepoB N OTCTONHUNKOB

Hentpanmnaaumsa n 3aMmKHYTbIW LUMKIT 3KC- | YMEHbLUEHHBIN COPOC CTOYHBLIX HOT HOT
naoyartauMm wunn 3amelleHne Ha Cyxue | BOA
METOAbl OYNCTKU

[ToBEpPXHOCTHBLIN CTOK

CeagMeHTauus unum xmmMmdeckas obpa-| YMeHbllEeHHbIn COpoC CTOYHbIX HOT HOT
boTKa N «BHYTpeHHee» MOBTOPHOE UC-| BOA
NoNb30BaHNE
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XpaHeHne KaMeHHbIX 1 BYpbIX YrIen Ha YKPbITbIX MOBEPXHOCTAX C APEHaXKoM 1 COOPOM ApeHa)XHbIX BOA
paccMmaTpuBatoT Kak npumeHeHune HOT. JTioboh NOBEpXHOCTHBIN CTOK € MOBEPXHOCTU CKIMagCKUX NMoLLaaok,
KOTOPbIA CMbIBaeT YacTuULbl TONNMBA, ACMKEH ObITb cobpaH n obpaboTtaH nepen cOpoOCcCoOM B KaHanusavuuto
Mnn Ha penbed mectHocTn. Copockl, cooTBeTCcTBYOWME HOT, B OUMLLEHHBIX CTOUHBIX BOJaX A0MKHbI COAep-
XaTb MmeHee 30 mr/n.

Manble KonnMyecTsa BOAbl, 3arpsi3HeHHOU HedpTenpoaykTamMy, He O0/MKHblI OTBOAUTLCH C 3MeKTPOCTaH-
1. Kak npaBuno, Ang npeaoTBpalleHns Noboro akonorMyeckoro Bpeaa AocTtaTouvHO YCTaHOBMNEHNS OTCTON-
HUKOB A4 oTAeNneHna HedpTenpoayKTOB.

[TpumeHeHne HOT mokpon gecynbdoypusayin AbIMOBbIX ra30B CBA3AHO C QUUCTKOM CTOUYHLIX BOA. YCTa-
HOBKa OYUCTKW CTOUYHbIX BO BKNOYAET B ce0s1 pa3nnyHble BUAbI XMMUYeCKON 0bpaboTKk ANd yaaneHUs TsKe-
NbIX METANMOB N COKpaLLEeHUs KONMYecTBa TBeEpAblX OCTATKOB nepen cOpoCOM OUMLLIEHHBIX CTOYHBIX BOA B
BoAOEMbI. OCHOBHbIE (PYHKLMN YCTAHOBKU OYUCTKN CTOUYHBLIX BOA!

- perynupoBaHune pH;

- oca)geHue TaXKenbiX MeTannoB;

- yaaneHune TeBepaoro ocrtaTtka U3 CTOYHbIX BOA.

C NOMOLLLIO COBPEMEHHbIX TEXHOMOTMU KOHTPOMUPYIOT U perynmpyroT cneaytolime napameTphl (He Bce
9TV NapamMeTpbl crneayeT NPOBepdATb NOCTOSAHHO). pH, NPOBOAMMOCTL, TeMnepaTtypy, Hanuune TBepaoro
COAepPXXUMOTO, cogepXaHne Xnopa, KoHUeHTpauun TaXenblX MeTannoB (Takux, kak As, Cd, Cr, Cu, Hg, Ni, Pb,
V, Zn), koHUeHTpauuto otopa n XIK.

CTouYHble BOALI, obpabaTeiBaeMble UnNbTpaumMen n HenTpanusaunen rnocne Mokpon aecynbgypursa-
LK, HYXXOaTCA B AanbHenllen obpaboTke. KayecTBO CTOUHBIX BOA nocne obpaboTkn MX Ha yCTaHOBKaX
OUYMNCTKM CTOYHLIX BOO MEHAETCS B 3aBUCUMOCTU OT Ka4yecTBa TONNMBAa, MCNONb3yeMOoro npouecca aecynbdy-
pusaunm n cnocoba copoca CTOYHLIX BOA. YPOBHU COPOCOB, CBA3aHHbIE C Ucnofb3oBaHnem HAT Ha ycTaHOB-
Kax OMUCTKU CTOYHLIX BOA, cBeAeHbl B Tabnuuy 12.

Tabnwuua 12 — YpoBHu cbpocoB, cBsidaHHble ¢ npumeHeHnem HOT (mokpon gecynedypusaumm) Ha yCTaHOBKE O4YUC-
TKN CTOYHbIX BOA (ycpeaHeHHasa npoba 3a 24 )

COpochl U3 YCTAHOBKK oqvlcmm CTOMHbIX BOA, 0Dpasylolmnxca npu Y poBHM, M/
MOKPOW aecynbdypusaymu

TBepable NpUMeCcH 5—30
XIK Menee 150
CoeanHeHuns asoTa MeHee 50
Cynbgarsb| 1000—2000
CynbuThbl 0,5—20
Cynbduasbl MeHee 0,2
dTopuabl 1—30
Cd MeHnee 0,05
Cr Menee 0,5
Cu MeHee 0,5
Hg 0,01—0,02
NI Menee 0,5
Pb Menee 0,1
Zn MeHee 1

PekomeHaauum no npumeHeHuto HOT npegotBpalleHna M KOHTPONA 3arpsisHeHusa Boa npueeaeHsl B
Tabnuue 13.
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abnunuya 13 — PekomeHaaumm no npumeHexHuto HA

npeaoTBPaLLEHNs U KOHTPOIA 3arpsi3HeHUs BOA,

[TpeonpuaTus
. OnbIT . Oxnpgaembin
IKOSTOTMYECKUN Bosaencrene Ha OKPYXaroLLyHO .
HOT MoOUroAHLE JKCnnya- SKOHOMUYECKUU [lpumevaHne
SpcpekT [poekTu- PATOA Tayuu cpeay achpekT
K MOOEPHU-
pyemMble
3auunmn
Mokpblie ckpybbepbl
ObpaboTka cToYHbIX BOA| YpaaneHue doto-| Ocywecteun- | Ocywecteu- | Boicokun | [lobasnenne otctos k| Cneundumka HobaBneHne OTCTOS K YITHO,
ONOKKyNnaAunen, ceauMeHTa-| puaoB, TsXe- | MO MO VIO, KOTOPbIK ByaeT ne-| npeanpusatua | KoTopei ByaeT nepepacnpe-
UMEN N HEUTPAanU3aunen NblX MeTannos, pepacnpegeneH K 3one, u oerneH K 3one, v rvnca wus
XK n vactny rmnca m3 ckpybbepa wnu CKpybbepa nnm noBTOPHOE NUC-
NOBTOPHOE  WUCMNOINb30BAa- NONMb30BaHME B Ka4vecCTBE 3a-
HUEe B Ka4yecTBe 3arnoJHU- noNHUTENS B ropHoaobbiBato-
Tens B ropHogobbIBaloWen e MNPOMBILLNMEHHOCTU OLe-
NPOMBbILLITEHHOCTU HUBanNM OT Cry4as K criyvato
CokpaweHne ammmaka no-| CHuXKeHune [TopMeHMMO TONbKO B TOM | BbICOKMIA Cneundunka
CpeaCTBOM OTIOHKM MapoM | coaepXaHus criydae, ecnu copepxaHwe npeanpusTus
coaepXawunx aMmmumak CTod-| aMmMmaka aMMMaka B CTOYHbLIX BOAAX
HblIX BOJ, OCaXXAEeHWEM WIN ABNAETCH BbLICOKUM B pPe-
BUONOMMYECKUM PA3NOXKEHMU- 3ynbTate  UCMNosSib30BaHWUSA
eMm SCR/SNCR
JKcnnyartaums ¢ 3aMmkHyTbiM | CokpaleHue OcyuwecTteu- | Ocywecteu- | Belcoknu Cneundunka
LUKITOM cOpocoB CTOY-| MO MO npeanpusTus
HbIX BO/,
CmelwmBaHune cTouHbIX Bog ¢ | [NpeporBpawe- | Ocywecteu- | OcywectBu- | Beicokun | CtabununanpoBaHHein ma-| Cneundumka
YIrOJSIbHOWN 30510M HMe cbpoca MO MO Tepuan MoXetT ObiTb MC-| nNpeanpusiTus
CTOYHbIX BOA NONb30BAaH B KAYECTBE 3a-
NONMHUTENS B OTKPbITbIX
LaxTax
CMbIB OCagKoOB CTPYEN XUOKOCTU N TPAHCNOPTUPOBAHNE
3aMKHyTas unpkynsaumsa | CokpalweHune OcyuwecTteu- | OcyuwecTeu- | Boicokumn Cneundumka
BOAblI nmocpeacreom punbT-| cbpoca MO MO npeanpusTus

paunum n cegnMmeHTauum

CTOYHbIX BOA

Perenepauns ounetpoB rnybokoro obecconmBaHns n GunbTpPoOB KOHAEHCATOOHYNCTKA

HenTtpanunsaums n ceanmen-
Tauus

CokpauleHue
cbpoca
CTOYHbIX BOA

OcyuwecTteu- | OcyLwecTBu-
MO MO

BbICOKNA

OTCTOWN, KOTOPbIN HEOBXO-
anmo ob6e3BoXXmBaTb, AOr-
XeH bbITb pasmelleH Haa-
nexawmm obpasom

Cneundunka
npeanpusaTus

v0C¥S d 100
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OkoH4yaHue mabnuubi 13

[Tpeanpuatna
y OnbIT y OxXnagaembiu
IKOSTOTMYECKUN Bosaencrene Ha OKPYXaroLLyHO .
HOT JKCnnya- SKOHOMUYECKUU [lpumevaHne
ahdpekT [lpuroaHble cpeny
[1poekTu- Tauuu shdexT
K MOOEPHU-
pyemMble
3aLum
Hentpanunsaums
HenTtpanunsaums Tonbko B criyvae weno4Ho- | Boicokumn Cneundunka
ro pexuma pabortbl npeanpusaTUs

[IpoMbIBKa KOTMOB, BO34yXonogorpeBarenen, 30noynoBuTenen n OTCTOMHUKOB

Hentpannsauua v akcnnya-| CokpaweHune OcyuwecTteu- | Ocywecteu- | Belcoknu Cneundunka
Taumsi B 3aMKHYTOM UMKne | cbpoca MO MO npeanpusaTus
NN MEeTOAbl CyXON OYUCTKU | CTOYHbIX BOA

CTekaHne NMBHEBbLIX CTOKOB
CegnmeHTaumsas unm Xumun-| CokKpauwleHue OcywecTteu- | OcywecTBu- | Beicoknu Cneundunka
yeckass obpaboTka n nepno-| cbpoca MO MO npeanpuaTust

andveckoe TOBTOPHOE WNC-
MNoJ1ib30BaHWE

CTOYHbIX BOA

v0CvS d 100
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8 CxuraHve TBepaoro TonriMmBa COBMeCTHO C OTXO4aMW

Ha KpynHbIX NnpeanpuaTusax, rae oCcyLlecTBNSAT CKUraHme pasnuyHbiX BUOOB TOMMMBA, CKOHCTPYUPO-
BaHHbIX U 3KCNNyaTUpyeMbIX Ha ocHoBe npumeHeHnda HAOT, npuMeHAT 3o PeKTUBHLIE TEXHOMOTUU U NPOBO-
OAT MepornpuATAA No yaaneHuUo BbIOPOCOB NbIK (YacTUYHO BKAOYaa Tskenble MeTannbl), SO,, NOy, HCI,
HF 1 gpyrux sarpasHaoLWnX BELWECTB, a Takke peannsyoT MeTodbl, No3BoNdaioL e NpeaoTBpaTUTb 3arpasHe-
HMAe NoYB 1 BoA. B Lenom 3T TEXHOMOMNMM MOryT ObITb paccMoTpeHbl kKak HAT, npu npuMeHeHUn KoTopbIX
COBMECTHO CXKUraroT OTXoAbl M1 BTOPUYHOE TOMNMUBO.

bonbllee nocTynneHme 3arpsaAsHsaoL X BELWECTB B TONOYHOE YCTPOUCTBO MOXET ObITb cOanaHcupoBa-
HO B M3BECTHLIX Npeaenax nocpeacTBOM agantaum cUCTeMbl OHUCTKA OTXOASLLNX ra3oB UMW NocpeJCTBOM
orpaHn4yeHnsa npoueHTa BTOPUYHOIC TOMMMBA, KOTOPOEe MOXEeT OblTb UCMONb30BaHO AN COBMECTHOIo CXU-
raHug.

UTO KacaeTcd BO3AENCTBAA COBMECTHOIO CKUraHns Ha Ka4ecTBO OCTaTOUHbIX (ppaKkLn, OCHOBHAasA Npo-
onema HOT — coxpaHeHue (noggepxaHue) kavyecTBa rnca, 30M.bl, LWNAakoB 1 ApYrnX OCTaTKOB U NODOYHBIX
NPOAYKTOB HA TOM XXe YPOBHe, KOTOPLIM OTMeYvaeTcs B 3TUX ocTaTkax B clydYae HeUCnonb3oBaHUA BTOPUYHOMo
TOMMNMMUBA B Lenax peunpkynsaunn. ECnm coBMecTHOE CXuUraHnue NpruBoaunT K 3SHaYUTENbHOMY YBENUYEHNIO 00 b-
eMOB NOOOYHbLIX MPOAYKTOB UMW OCTaTOYHbIX opakLUn, KOTOPbIE pasMeLlatoT Ha NONMUroHax, K AONONMHUTENb-
HOMY 3arpsisHeHUto Metannamu (Hanpumep, Cd, Cr, Pb) unn guokcuHamm, OOMMKHbI ObITb NpeanpUuHATHI
OONONMHUTENbHBIE Mepbl AN NpedoTBPaLLEHNSA 3TUX ABNEHUN.

9 JlukBMaaumsa oTxoaoB, 0Opa3yOLWUXCA NOCNe CXXUraHusa TBepaoro TonnmBa

bonblioe BHUMaHMe yaensoT NUMKBMAALKUN OTX0A0B, 00pa3yIoLMXCA NOCMNe CXUraHus TBepaoro Tonmu-
Ba, N NODOYHLIX NMPOAYKTOB BMECTO pas3MelleHUa nx Ha nonuroHax. Nostomy nukBMagaLuUs OTXOO0B NyTEM
yaoaneHna U3 HUX OMnacHbLIX 4YacTen UnnM yTunusauma MHepTHBIX YacTten nytemM MNOBTOPHOro MCNonb3oBa-
HUA — HaUNydLWniA AOCTYMNHBIA NMPUOPUTETHLIN BapuaHT. B Tabnuue 14 npeactaBneHo 60nbLIOe KONMUYECTBO
Pa3NUYHBIX BAPUAHTOB YTUNMM3ALUMN OCTATKOB, 0Opa3yloLWLMXCs NOCNe CKUraHns KaMeHHbIX 1 OYpbIX Yrineu, U
MoBOYHBLIX NPOAYKTOB.

Tabnwuua 14 — lNpumepsbl yTUNU3aunum 0CTaATKOB, 0BPpasyoWNXCH MNOCNe CHUTAHUA KAMEHHbIX N BypbIX yrnen, n noboy-
HbIX NPOAYKTOB

3ona LLInak
[lpoayKThl
OcTtaTtkn/nobovHbIe NPOAYKTHI npouecca | ['unc
bypble | KameHHble | Bypble | KameHHbIe copbLMM
al% YINu Yial% yrnu
Hob6aekn kK beToHHbIM cmecsim (6e3 yueTa «Flual») X X
Jlerkme sanonHuTenu ans 6eTOHHbIX CMEeCen X X X X
AvyencTtbin 6ETOH, NOPUCTbIN LEMEHTODETOH X X X
BeToH BbICOKOrO Ka4vecrBa C MNOBbILWLWEHHOW yA0DOYKNaabiBae- X X
MOCTbIO
[1pounzeoacteo «Flual» X
[NobaBka B cMmecb B LEeMEHTHOW NPOMBbILLNEHHOCTH X X
KOMMOHEHT CbIPpbEBOU CMECU B LEMEHTHOW MPOMBbILLNEHHOCTU X X
HobaBka kK uemMeHTy Ans 3aMmeaneHnsi CXBaTblIBAHNUA LEMEHTA X X
130nsUNOHHBIE Orpa)XKaeHus X X X
CTpouTenbHbIN TUNC X
Cblpbe AN KepamMny4eCcKon NPOMbILLNEHHOCTHA X X X X X
[HopoxHoe n naHawaTHOE CTPOUTENBLCTBO X X X X
CTpoUTenbCTBO NMNOTUH € NPpUMEHeHnem TexHonormm RCC (6e- X X X X
TOH, YNITOTHEHHBIN KATKOM)
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Okon4yaHue mabnuubi 14

3ona LLinak
[IpoayKThl
OcTaTtkM/noboYHbIE NPOAYKTHI npouecca | ['vnc
bypbie | KameHHble | Bypbie | KameHHbIe copBLY
Yal% YInu VI Nu Yrnu
Hanonuutens anst achanbTOBETOHHbLIX MOKPLITUWA, CBA3YIOWMX X X
CIOEB N AOMOJTHUTENbHbLIX CIMOEB OCHOBAHUSA JOPOXHOW oaexabl
CtabununasaTtopbl No4Bbl, HEOTBETCTBEHHbIE CTPOUTENbHbLIE Ma- X X X X X
Tepuansl Ans 3eMnsHbIX paboT n JOPOXKHOIo CTPOUTENBLCTBA
3arnyweHue wyma X X X
[TonuroHHblie TexHonormu, obpauwleHne ¢ oTxogamu X X X X
[Tonuronsl X X X X X X
Mmmobununsaums onacHbelx cybcTaHumn X X
MaTtepuan ans obycTponcTBa NONUroHOB (BbICTUNKM NOA0B) X X X
[TOBEPXHOCTHBIN PUNBTP ANA YINTOTHEHNA NOJIMTOHA X X
KoHanunoHnpoBaHWe 0caaKoB CTOYHbIX BOA X
Cbipbe Anst BUONOrM4ecKkon OHUCTKU CTOYHbIX BOA, X X
CtabunmnanpoBaHHas 30101 LEMEHTHAsA CMEChH X X X
ObpaTHas 3acbinka APeHaXXHbIX TPaHLLEeN X X X
Hpymme metoabl ytunmsaumm X X X X
icnonb3oBaHme B ropHoA400bIBaOLWLEN NPOMBbILLNEHHOCTU X X X X
[lpon3BOACTBO LEONUTOB X X
[TponaBoacTBO anbda- n beta-nonyrnapaTos X
HanonHutenu B 6ymaxXHoM npoMbILLITEHHOCTH X X
[Tpon3BOACTBO AHMMOPUTOB X
[Mpouecc Mionnepa—KioHe X X X X X X
Tepmuyeckas ytunmsauus X X
Hecynbdypusaumsa oTxoasawmx ra3os X
[TpnmeyaHune—«xX» 0603Ha4YaeT BO3MOXHOCTb YTUITU3aLUW.

CYLLUeCTBYIOT AECATKN pas3fINYHbIX BO3MOXHOCTEN YTUNMIALMN PA3NUYHBIX NODOYHBIX NPOAYKTOB. Kax-
Obl BapUaHT yTUNMsauum AoJpkKeH oTBeYaTth onpegeneHHbIM KpUTepusam kavectea 301bl. Kputepum kadyectsa
OObIYHO CBSA3LIBAOT CO CTPYKTYPHBLIMU CBOUCTBAMMW 30Mbl U coaepXaHuemM B Hell NioObIX BpedHbIX BeLeCTB,
TaknX KakK HeCcropeBLUUA Yyronb, TaXenble MeTannbl U X coeguHeHna 1 1. 4.

BbicokoyrnepoancTtele 30Mbl U WMakn MOTyT CHOBa MOCTYNaTb Ha nepepaboTKky, T. €. nodaBaTbCH B
KOTen anga ytunmsaunm aHeprun, cogepallencda B yrnepoge. HuskoyrnepoaucTele 300kl U Waku UMeroT paa
orpaHU4YeHunN.

KOHeuYHbIM NpoaYKT MOKPOWU Aecynbdypusaumm — runc, AsnaolmMnca KoMmmMmepyecknm npoaykrom ang
npomMbiWNeHHOCTU. OH MOXeT ObITb NpodaH U UCMONb30BaH B Ka4vecTBe BTOPUYHOrO MaTepuana BMecTO
ecTecTBeHHoro runca. Ocagku nocne aecynodgypmsaymm MmoryT ObITb CBSI3aHbl B TODOYHOM NMPOaYyKTE NpoLec-
ca gecynbgypusaunn (runce) B AonyCcTuMbIX npeaenax. Ocagkm MmoryT ObITb NOBTOPHO BBEAEHbI B NeYb, ECNA
TpuMeHAT TexHonorn aecynbdgypunsauum n SCR NOy. Ha npaktnke 6onbLUuyto YacTb runca, npousBeaeH-
Horo Ha TOC, UCNonb3yT B NPOMBILLNEHHOCTM NMPU NMPOU3BOACTBE TMNCOKAPTOHA, WTYKaTypKkn U np. HYuctoTa
"Unca orpaHnyeHa KonnMyecTBOM U3BECTHAKA, KOTOPOEe MOXET nogaBaTbCs B NpoLlecc.

KOHeYHbIN NPOAYKT NOMYCYXMX NpoLeccoB gecynbdypursaniim MCNoNb3yoT B pasIMYHBIX CTPOUTENbHBIX
LleIAX BMECTO eCTeCTBEHHbIX NOMe3HbLIX UCKONAaeMblX, a TakKe B A0POXKHOM CTPOUTENLCTBE, 3EMMSIHBIX pabo-
Tax npmu KOMMOCTUPOBaHUU N CKNagnMpoBaHUM OTXOA0B, ANA 3anofHeHUA WaxXTHbIX Konoaues, NPy CTPOUTEMNb-
CTBEe A4aMb B BOAOYMOPHBLIX KOHCTPYKLUAX.
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[MpunoxeHwne A
(cnpaBo4HOe€)

EanHoBpeMeHHoOe ynpaBneHue Bblopocamu SOy, NOx u ptytu B CLLUA

Cuctemy 0bpaboTKn OTXOAAWMX ra3oB, 06pasyloWmMXcs NPU CKUNaHMM UCKONAeMOro TOMnnmMBa, OQHOBPEMEHHO
ynaBnusatollyto SOy 1 NOy, Tskenbole metannsbl, BKtovas ptyTb, npumeHsiioT B CLUA [4].

Cucrtema ynpasneHunsi Bbibpocamun, 0dpasyowmmMmncs npu CXuraHnm Tonnmea, ¢ 6onee BbICOKMMN HOPMaMN yNaB-
NMBaHNUS BONbLUENro KONUYECTBA 3arpsaA3HsSOWMX BEWECTB ¢ 0O6pa3oBaHUEM KOMMEPYECKUX NOBOYHLIX NPOAYKTOB Npea-
cTaBnsieT cobou NPOLECC OKUCNEHUS Fa30BOW (hasbl ANst eANHOBpeMeHHOro ynaesnueanns 4o 99 % NOy n SOy, a Takxe
OCHOBHbIX NapoB u Tskenblx metannos (100 % pTytu). CTtenexHb ynaenueaHus Boiwe 99 % ana SOy v Bbiwe 98 % Ans
NOy Obina npoaeMoHCTprpoBaHa Ha NabopaTopHOM YPOBHE B LLMPOKOM AnanasoHe TeMnepaTyp oTxodsawmx rasos. 1o
OAHHBIM MPOU3BOAUTENEN, U3OEPKKN HA CTPOUTENBCTBO NOMHOMACLWITABHOW aneKTpocTaHumm mowHocTbio 500 MBT Ha
30 %—50 % HMXe KanuTanbHbIX 3aTpaT U cocTtaBnAwT 1/6 akcnnyataynoHHbIX 3aTtpaT rno CPaBHEHUID C TEXHOMNOIVMEN
«n3BeCTHAK/SCR NOy». OCHOBHOE NpUMEHEeHNe TEXHONOIMM1U — CXUTaHUe UCKONaemoro TOMMKUBa, Takoro Kak yrorb U

NPUPOAHbIN ras, Ans BbIpabOTKM 3NEKTPOSHEPIUK. TakKke NPUMEHSIOT B MeTannyprum, yCTaHOBKaX CXUraHUsS MyHULN-
nanbHbIX OTXO0A0B, NPOMBbILLNMEHHbIX KOTNax.

K npeunmywiectsam CUCTEMbl OTHOCHATCS:

- Bblcokas (a0 99 %) cteneHb eagnHoBpeMeHHOro ynasnmBaHns SOy U NOy;

- ynaBlMBaHUE THXeIblIX MEeTarsoB,;

- nonyveHne NOBOYHbIX KOMMEPYECKUX NPOAYKTOB, NOAHbIX K NPOAAXe Ha PbIHKE;
- OTKa3s OT UCNOJIb30BaHNA N3BECTHAKA/N3BECTH,;

- oTcyTCTBME BblibpocoB CO-;

- OTKa3 OT UCMONb30BaHUSA KaTanm3aTopoB, NPUBOASALLNX K 0O6pa3oBaHUI0 ONacHbIX OTXOA0B;
- BO3MOHOCTb NepepaboTKu peareHToB;

- NCIMNOJb30BaHUE TNPOBEPEHHDbIX TEXHONOMMIN, CBA3AHHbLIX C NOBOYHbIMMU NMNPOAYKTaMW,
- BOSMOXHOCTb NCINOJIb30BaAHNA TEXHOJTOTUU T1PWN PEKOHCTPYKUWNHU BonblIMHCTBA I’IpE,EI,I’IpHFITHﬁ;
- bonee HN3KMe KanuTtalbHbIe U JKCriyataunoHHble 3aTpaTtbl MO CPpaBHEHUK) C TPaaAUWUNOHHBIMW TEXHOITOTUAMMW.
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budnuorpadua

CnpasovHnk EC no Hanny4wmnm gocTynHbIM TEXHONONMAM « EBponenckas kommceunsi. KomnnekcHoe npeaynpexageHue
N KOHTPOmNb 3arpsisaHeHnn. CnpaBo4yHOE PyKOBOACTBO NO HAUNYYLWNM OOCTYMHbIM TEXHOMNMOrMsamMm. CxxuraHme tonnmea
Ha KPYMHbIX MPOMbIWEHHbBIX NpeanpuaTuax B aHepretnyvecknx uensax. Awne 2006 r.» («European Commission.
Integrated Pollution Prevention and Control. Reference Documenton Best Available Techniques for Large Combustion

Plants. July 2006»)
Hupektuea 2008/1/EC

Hupektnea 2008/105/EC

HupektuBa 76/464/ESC

HnpektnBa EBponenckoro napnameHrta n Coseta EC o1 15 auBaps 2008 r. «O KomMmnnek-
CHOM  KOHTpONne W npegoTBpalleHMn  3arpsAa3HEeHnn  OKpyXarwewnm  cpegbi»

(Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008
concerning integrated pollution prevention and control)

NupektnBa EBponenckoro napnamenta n Coseta EC ot 16 gekabpsa 2008 r. «O cTan-
AapTax KavecTBa OKpyXalowWwen cpebl B 0bnactm BOAHON NONMUTUKK» , U3MEHSIIOLLLANA N BNOC-
neactBun  3ameHswowas  HupektuBbl  82/176/ESQC, 83/513/EQC, 84/156/E3C,
34/491/E3C, 86/280/EQC n namenswowan Qupektney 2000/60/EC EBponenckoro napna-
meHTa n Coseta EC (Directive 2008/105/EC of the European Parliament and of the Councll
of 16 December 2008 on environmental quality standards in the field of water policy,
amending and subsequently repealing Council Directives 82/176/EEC, 83/513/EEC,
34/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive 2000/60/EC of the
European Parliament and of the Council)

NupektnBaCoBeta ESC o1 4 mana 1976 r. «O 3arpssHeHnn sogHon cpedbl CoobulectBa
HEKOTOPbIMM cOpacbiBaeMbiMM B BOAHYKD cpeay onacHbeiMm Bewectsamu» (Council
Directive 74/464/EEC of 4 May 1976 on pollution caused by certain dangerous substances
discharged into the aquatic environment of the Community)
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