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MpeancnoBune

Llenu 1 npuHuMnbl ctaHgapTusaumu B Poccuitickon ®eaepaumm yctaHosneHsl deaepansHbiM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-93 «O TexHU4ECKOM perynnpoBaHuny», a npasuna npuMeHeHns HauMoHarbHbIX
ctangaptoB Poccuiickon ®eaepauym — FOCT P 1.0—2004 «Ctanpaptusaums B Poccunckon Peaepavuumu.
OCHOBHbIE NOMOXEHUA»

CBepneHus o ctaHgapTte

1 PABPABOTAH ®degepanbHbiM rocyAapCTBEHHbBIM YHUTApHLIM MpeanpuaTiem «Bcepoccuitckuia
Hay4YHO-UCCNeAoBaTeNbCKUM LeHTP cTaHAapTU3auum, MHdopmaummn u cepTUdukaLmm Chipbsi, MaTepuarnos u
sewectsy (PN «BHALICMB») coBMecTHO ¢ 3akpbiTbiM akLMOHEpPHbIM 0bLecTBoM «MHHOBaLMOHHBIA 3KO-
norndeckuit oHa» («MHOKO» 3A0)

2 BHECEH TK 349 «O6palieHue ¢ oTxogamu»

3 YTBEPXIEH W BBEAEH B JEVNCTBWE lMNpukasom ®eaepansHOro areHTCTBa No TeXHUYECKOMy
perynupoBaHuio n meTponorimn ot 23 aekabps 2010 r. Ne 984-ct

4 Hactosawwii cTaHaapT paspaboTaH ¢ y4eTOM OCHOBHbIX MONoxeHuin CnpasoyHuka EC no Hannyywmm
JOCTyNHbLIM TexHonorusM «Esponeickas komucens. KomnnekcHoe npeaynpexaeHne U KOHTpOnb 3arpsisHe-
HWIA. CnpaBoYHOEe PYKOBOACTBO MO HaWMy4WMM AOCTYMHBLIM TeXHonoruam. CxuraHne TonnmBa Ha KpynHbIX
MPOMBILLINEHHBIX MPeanpuUATUAX B 3HepreTudeckux Uensix. Wionb 2006 r.» («European Commission.
Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques for Large
Combustion Plants. July 2006»)

5 BBEJEH BMNEPBbIE

UHpopmayusi 06 UBMEHEeHUsIX K HacmosiweMy cmaHOapmy nybrukyemcsi 8 exeao0Ho uzdasaemMom
UHGhopMayUuoHHOM yKazamene «HayuoHanbHble cmaHdapmely, @ mekcm U3MeHeHUU U rorpasok — & exe-
MecsYHO u30asaeMbIX UHGOPMaUUOHHBIX yKalamernsx «HauyuoHarnbHbie cmaHOapmebi». B cnyyae nepe-
cMompa (3aMeHbl) Uunu OmMeHbl Hacmosiweeo cmaHOapma coomeemcmeyrouiee ysedomneHue 6ydem
onybruKosaHo 8 exemMecsyHo uzdasaeMoM UHGOPpMayUOHHOM yKkazamere «HayuoHanbHble cmaHdapmely.
Coomeemcmsyrowas uHhopMayusi, ysedoMieHUe u meKkcmbl pa3Mewaromcesi makxe 8 UHghopMayuoHHoOU
cucmeme obuweao rMnonb308aHusi — Ha oghuyuansHom calime PedepanbHO20 a2eHMCMea o MexHU4YeCKoMy
peaynuposaHuo U Memporsoauu 8 cemu ViHmepHem

© CrangapTtuHdopm, 2011

Hactoawui ctaHaapT He MoXeT 6bITb NONHOCTbLIO UMK YaCTUYHO BOCNpousBeaeH, TUpaxuposaH U pac-
NpocTpaHeH B kavecTse oduumansHoro usgaHua 6es paspelueHus PeaeparnbHOro areHTCTBa No TeXHUYECKo-
My perynuposaHuto 1 MeTposornum
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BeBeaeHue

O6nacTb pacnpocTpaHeHns HacTosLWero ctaHaapTa, pa3paboTaHHOro ¢ y4eToM nonoxeHuin Cnpasoy-
Huka EC [1], — ckuraHue B 3HepreTU4ecKkuX Liensix TBepAoro Tonnmea (kaMmeHHbIX 1 BypbIX yrien) Ha ycTa-
HOBKaX KPYMHbIX MPOMbILUMAEHHBIX NPeAnpUsTUA.

EBponelickue cnpaBoOYHUKWA MO HAUMYyYLWMM AOCTYMHBLIM TeXHOMOruAM 6binn co3gaHbl BO UCNOMHEHNE
TpeboBaHuii OupekTuebl 96/61/EC Coeta EC 0T 24 ceHTa6psa 1996 r. «O KOMMMEKCHOM NpeaynpexaeHni n
KOHTpone 3arpsasHeHnit». Aupektuea 96/61/EC BBena B HOPMbI €BPOMNENACKOro MpaBa MoHATUE «Hauny4lme
JocTynHble TexHonoruuy (HAT) u ycTaHoBMNa npoueaypy BblAavyy paspeLleHnin Ha NpaBo XO3SWCTBEHHON
OeATeNbHOCTU C y4eTOM MOAENN TEXHOMOTMYECKOro HOpMNpPoBaHUS.

MpwnmeyaHune—B HacTosIWEe BpeMs 3Ta AUPEKTVBa 3amMeHeHa koguduumpoBaHHOW Bepcuen — [npekTu-
Bow 2008/1/EC EBponerickoro napnameHTta n Coseta EC ot 15 siHBapsi 2008 r. «O KoMNneKkCHOM NpegynpexaeHnu 1 KoH-
Tpone 3arpsi3HeHunn» [2].

Tam, rae ycTaHoBMNeHbl KONMYECTBEHHbIE YPOBHU NOTPEBNEHNNA ChIpbs U 3HEPTUN, @ TakKe COOTBETCTBY-
towme 06BbeMbl BoIGPOCOB/CEPOCOB, CBAI3aHHbIE ¢ Ucnonb3oBaHMeM HAT Ha NpOMBbILLNEHHBIX NPEANPUATUSIX,
noapasyMeBaeTcsl, YTO YCTaHOBIEHHBIN B HACTOALLEM CTaHAApTe YPOBEHb 3KOMOrMYECcKon pesyibTaTMBHOCTU
pocTwxmnM. OgHako HU YPOBHU BbIBGPOCOB/COPOCOB, HN ypOBHU NOTpebrneHust HeMb3s paccMaTpuBaTh Kak
npedenbHble nokasaTenu. B KOHKPETHBLIX CRyYasix MOXHO TEXHUYECKN AOCTUYb NyYLIMX nokasaTenen.

TexHONorMn 1 cBaA3aHHbIe C HUMK BLIBPOCEI/COPOCHI 1 (M) YPOBHW NOTPEeBNEeHNs NEPBUYHOTO ChIPbSA U
3Hepruu criegyeT paccMmaTpuBaTh Kak LMKNMYEeCKUiA npoLecc, BKrovaLwmii B cebs cnegytowne sTansil:

- naeHTUUKaLMS KNHOYEBbIX SKOMOrMYecknx npobnem aAns NPOMbILIMEHHbIX NPeaAnpUATUA, Ha KOTOPBIX
B NpoLiecce Npov3BoACTBa TEMMOBOW aHeprm obpasyoTcs BbIbpockl B atmocdepy, cbpockl B BOAyY, OCTaTKK
nocrie CxuraHus;

- 3KCnepTM3a TEXHOMOTNIA, Hanbornee NPMEMNEMBIX ANS PeLEHUs TEXHUYECKUX N KITKOYEBLIX 3KOMOru-
Yyeckux npobnem;

- nAeHTUMKaLNSA Haunyyllero ypoBHS 3KOMOTMYECcKoW pes3ynbTaTUBHOCTM Ha ocHoBe CrnpaBouvHUKa
EC[1];

- 3KCMepTM3a YCIOBMWIA, NMPU KOTOPLIX AOCTUraNUCh 3TN YPOBHWU Pe3ynbTaTUBHOCTU, TakUX Kak 3aTpaThl,
BO3ENCTBME Ha OKpYXatoLLyto cpedy, OCHOBHbIE ABWXYLUMe cunbl ang BHeaperua HAOT;

- oT6op HAOT v oueHka cBA3aHHbIX C HUMK BIBPOCOB/COPOCOB U (MNK) YPOBHEN NOTpebneHnsa nepsuy-
HOTO ChIPbsl U 3HEePrMK AN OTPAaCcAM MPOMBILWAEHHOCTH.

KntoueByto pofib B KaXAOM U3 3TUX 3TanoB U cnocoboB npeacTaBneHusa MHopMaUnM B HacTosLeM
cTaHgapTe urpanu akcnepTHbie oueHkn EBponeickoro 610po No KOMMMIEKCHOMY KOHTPOMO U NpeaoTepaLle-
HUIO 3arpssHeHnin okpyxawowen cpeabl (European Integrated Pollution Prevention and Control Bureau) n
cooTBeTCTBYOLEeN TexHu4eckon paboyen rpynnel (Technical Working Group).

Ha ocHOBe 3TUX OLIeHOK B HacTosWeM ctaHgapTte npeactasneHbl HAT v (B MakcumanbHO BO3MOXHOW
CTeneHun) ypoBHM BbIGPOCOB/COPOCOB U NOTPebneHUs Chipba 1 9Heprun, CBsAsaHHbIe ¢ ucnonb3osaHem HAT
MHOroOTPacneBoro HasHayeHusl, KOTopble BO MHOMMX Cy4Yasix oTpaxaroT Tekywlyo paboTy HEKOTOpPLIX yCTa-
HOBOK B KOHKpeTHOW oTpacnu. TaM, rae npeacrasneHbl BeIGpockl/c6pockl Unu ypoBHU NoTpebneHns, cesasaH-
Hble ¢ ucrnonb3oBaHuem HAT, nogpasymeBaeTcA, YTO MOXET ObiTb AOCTUTHYT KOHKPETHBIN YpOBEHb
3KONMOTN4ECKon pe3ynbTaTUBHOCTU. OAHAKO HU YPOBHU BEIGPOCOB/COPOCOB, HA YPOBHM NOTPebneHUs Henb3aa
paccMaTpuBaTh Kak npedenbHble nokasateny. B HekoTopbIx Crnyvasx B KOHKPETHBIX YCIOBUSIX MOXHO A4OCTUYb
NYYLIMX TEXHUHECKUX U SKOMOTUYECKUX NoKasaTenen.

BbIGpockl/copockl U ypoBHU NoTpebneHus, ceasaHHble ¢ ucnonb3oBaHnem HAT, aomkHbl 6bITb pac-
CMOTpeHbl BMecTe ¢ APYrMMU crieuuanbHbIMU YCROBUAMU (HanpuMep, ycpeaHeHue nepuoaos).

MoHATUE «ypoBeHb, CBA3AHHLIN ¢ Ucnonb3osaHneM HAT» cneayeT oTnu4aTth OT TEPMUHA «AOCTUXKU-
MbIi YPOBEHbY», TalkKe NMPUMEHSIEMOro B cnpaBodHukax EC no Hannyylmm AOCTYMNHBIM TexHonorusam. Tam,
rae ypoBeHb OnucaH Kak «40CTUXKMUMbIAY, UICNOSIb30BaHNe OTAENbHOW TEXHOMOMMN UM KOMBUHALMK TEXHONO-
riA 03Ha4aeT, UTo 3TOT YPOBEHb MOXET BbITb AOCTUTHYT NO UCTEYEHUN CYLLIECTBEHHOTO Nepuoia BpeMeHn Ha
NpPaBUITbHO 3KCMNyaTUPYEMO YCTAHOBKE C UCMOSb30BaHUEM 3TUX TEXHOSIOTUNA.

Tam, rge 3710 66O BO3MOXHO, BMecTe ¢ onucaHnem HOT npuBegeHbl 3KOHOMUYECKUE NokasaTenu.
OpHako peanbHble 3aTpaThbl Ha BHeapeHue HAT 6yayT 3aBUCETb OT KOHKPETHOWM CUTYyaLMK, HaNnpUMep TeXHWU-
YeCcKNX 0cObDEHHOCTEN KOHKPETHOW YCTAaHOBKW, BENUYNHBI HANoros U nnatexen. Hactosiwmin ctaHgapT He
pacnpocTpaHsieTcsl Ha OLEeHKY 3TUX pakTopos. MNpu 0TCYTCTBUM AaHHLIX O 3aTpaTax BbiBoAbl 06 akoHOMUYec-

v
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KoM LenecoobpasHOCTU TEXHOMOMIA AOMKHBI BbITb caenaHbl Ha OCHOBE UCCNeAoBaHUl AEUCTBYIOLWMX yCTa-
HOBOK.

HacTosiwmin ctaHgapT npegHasHaveH ans toro, Ytobbl ykaszaTe HAT, koTopble LenecoobpasHo npume-
HATb NPU oLeHKe TeKyLen paboTbl AEUCTBYIOLIEN YCTaHOBKN U MPW OLIEHKE NPOEKTUPYEeMOW YCTaHOBKM, Ha
KOTOPOW OCYLLECTBISAOT CXKUraHue TBEpAOro TONMMBA B 3HEPreTUYEeCcKUX Lensx.

CnepyerT cunTath, 4TO MOTYT BbITE pa3paboTaHbl yCTaHOBKW, KOTOpble ByAyT COOTBETCTBOBATL yKas3aH-
HeiM HOT nnu okaxytcs nyduwe ux. Takke npeanonaraeTcs, YTo Ha AEACTBYIOLINX YCTAHOBKAX MOXHO AOC-
Tnyb ypoBHa HOT unu gobutbea bonbluero ycnexa B KaXaoM KOHKPETHOM criyyae.

CnpasoyHuku EC no HOT He cogepxaT topuandeckn ob6a3aTenbHbIX HOPM, OHWU NpeaHasHaveHbl ans
Toro, 4tTobbl AaTh 06wyl UHopMauMio Ans oTpacnel NPOMbIWMAEHHOCTH, rocyaapcTs — yneHos EC un
obLecTBEHHOCTHU O BblIbpocax/cobpocax U ypoBHAX NOTPeBneHUA, 4OCTMKUMBIX NPY UCMONb30BaHUK onpeae-
NeHHbIX TexHonoruin. CooTBeTCTBYIOWME NpeaenbHbIE NokasaTenu Ana Nioboro KOHKPeTHOro cnyyan crneay-
eT onpeaensTs ¢ yyeToM Lernen Aupektussl 2008/1/EC [2] n MeCTHBIX YCITOBUA.

HacToswwmii ctanaapT AononHAeT AecTByOWME HauuoHanbHble ctaHgapTel Pocculickoin ®eaepauun
B cdhepe CxXuUraHusi TBepaoro TONMBa B 3HEPreTYECKUX LeNsax Ha KpYNHbIX MPOMBILLNEHHbIX NPpeanpusTUsIX.
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HAUMWOHANBbHBLIAW CTAHOAPT POCCUUCKOW GEAEPALUUMU

PECYPCOCBEPEXEHUE
KAMEHHBLIE U BYPbIE YITU

Havmyqume AOCTYNHbIe TeXHONOrMn CXXnuraHumus

Resources conservation. Stone and brown coals. Best available techniques of incineration

Darta BBegenna — 2012—01—01

1 O6nacTb NnpUMeHeHunsA

HacTrosimin cTaHgapT ycTaHaBnmBaeT Haunydlune gocTynHele TexHonorun (HAT) sHeproaddekTmsHoro
1 aKonornveckn 6e3onacHoOro CKUraHns kKaMeHHbIX U BypbIX Yriei Ha KpYNHbIX MTPOMBILLAEHHbLIX NPeANPUATUSAX.

HacToswunin ctaHgapT pacnpocTpaHseTcs Ha MeTOAbl COBEpLUEHCTBOBAHUA TEXHOMOIMMWA CXUraHnA
TBEPAOro TOMMMBA Ha KPYMHbIX NMPOMBILWMAEHHbIX NPeanpusaTusX 3a c4eT NPUMEHeHUsl COOTBETCTBYIOLNX
HAT, no3sonsloWmnX CHU3UTL HeraTMBHOE BIUSIHWE Ha COCTOSIHAE OKpYXalollei cpefibl Ha Tepputopun u
BONNU3N STUX NPEANPUATUNA.

HacTosawuin cTaHg4apT He pacrnpocTpaHseTcsl Ha TEXHOMOMK, CBSA3aHHble ¢ BUONorMYeckUMn, XuMuyec-
KAMU U aTOMHBIMW NPeAnpUATUSIMU.

HacToawunin ctaHaapT pekoMeHayeTCcsa UCMOoNb3oBaTb BO BCEX BUAAX AOKYMEHTaUUN U nuTepaTypsl,
oTHocALLMXcs K cdhepam obecneveHna pecypcocbepekeHust, 3HeproadpdekTMBHOCTU 1 akonorudeckon 6eso-
MacHOCTM B MpoLeccax XO03ANCTBEHHON AEATENbHOCTU MPU CKUTaHUA TBEPAOro TONNMBA Ha KPYNHBLIX Npo-
MbILNEHHBIX NPEANPUSATUSX B 3HEPreTUYECKUX Lensx.

2 HopmaTuBHbIe CCbINKN

B HacTosileM cTaHAapTe MCNONb30BaHbl HOPMAaTUBHLIE CCHISIKA Ha crieyloLme cTaHgapThl:

FOCT P NCO 9000—2008 Cuctembl MeHepKkMeHTa KadecTBa. OCHOBHbLIE MOSIOXKEHUS U CIIOBapb

FOCT P NCO 14050—2009 MeHemkMeHT okpyxatoLiein cpeabl. Cnoesapb

FOCT P 51387—99 3HeprocbepexeHue. HopmaTuBHo-MeToauyeckoe obecneyeHne. OCHOBHbIE
NONOXeHUs

FOCT 30772—2001 PecypcocbepexeHue. ObpalieHue ¢ oTxogaMu. TepMuHbl U onpeaeneHus

MpumeyaHne—pu NONb30BaHUM HACTOSILLMM CTAHAAPTOM LeNecoobpasHO NPOBEPUTL AEUCTBUE CChINOY-
HbIX CTaHAAPTOB B MH(OPMALMOHHOWN cucTeme obLiero nonb3oBaHuA — Ha oduumanbHoM cante deaepanbHOrO areHT-
CTBa NO TEXHUYECKOMY PErYNMPOBAHMIO M METPONOrMK B CETU MIHTEPHET MNn No eXerogHo nsgasaemMomy MHHOPMaLUOHHO-
My ykasaTtenio «HaunoHanbHble cTaHAapTbi», KOTOPbIM ONybrivkoBaH Mo COCTOSIHUIO Ha 1 sHBapsl TEKyLero roga, u no
COOTBETCTBYIOWNUM EKEMECSYHO M3AaBaeMbiM MHOPMAaLMOHHBLIM yKa3aTenam, onyGnukoBaHHbIM B Tekyliem rogy. Ecnu
CCbINOYHBIN CTAaHAAPT 3aMeHeH (M3MEHEH), TO NMPU MONb30BaHUN HACTOSLLMM CTaHAAPTOM cregyeT PyKoBOACTBOBaTLCS 3a-
MEHSIOWUM (M3MEHEHHbIM) cTaHgapToM. Ecnu cebinouHbii cTaHgapT OTMeHeH 6e3 3aMeHbl, TO NONoXeHne, B KOTOPOM aa-
Ha CCbINKa Ha Hero, MPUMEHSIETCS B YaCTH, HE 3aTparMBaloLen 3Ty CCbIKY.

Uspanne ocpmunansHoe
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3 TepMuHbI, onpegeneHUs N COKpaLleHUsA

3.1 B HacTtoswem cTaHgapTe npuMeHeHbl TepmuHbl no MOCT P 51387, TOCT P UCO 9000,
FOCT P NCO 14050, NOCT 30772, a Takke crneayioluue TEPMUHBI C COOTBETCTBYIOLLIMMU onpeaeneHUAMU:

3.1.1 nauny4ywas goctynHas texHonorus; HAT: TexHonoruveckuii npouecc, TeXHUYeCKUin metoa,
OCHOBaHHbIN HA COBPEMEHHbIX JOCTUXKEHUSIX HAYKN N TEXHUKWU, HanpaBNeHHbIA Ha CHUXKEeHWE HeraTuBHOro
BO3ENCTBUS XO3AUCTBEHHON JEATENbHOCTU Ha OKpYXKaloLLylo cpely U UMEIoLNA YCTaHOBAEHHbIW CPOK
NPaKTUYECKOro NPUMEHEHUs ¢ yHeTOM 3KOHOMUYECKUX, TEXHUYECKMX, SKOMOrM4eCcKuX 1 coumnarnbsHbiX (pakTo-
poB.

MpnmevyaHusn

1 HAT o3nauaeT Hanbonee aheKTMBHYIO M NEpEeJOBYI0 CTAAMIO B pa3BUTUN NPOU3BOACTBEHHON AEATEINLHOCTU
1 METOZOB 3KCrIyaTaumm o6bekToB, kKoTopasi obecneymBaeT NPaKTUYECKYIO NPUroAHOCTL OnpeaereHHbIX TEXHOTOrUiI
ANs NpeAoTBPAaLLEHUS UITK, €CNKN 3TO NPAKTUHYECKM HEBO3MOXHO, o6ecneveHmnsi oblero cokpauweHus BbiI6pocos/c6po-
coB 1 0O6pa3oBaHus OTXOAO0B. YUeT BO3ENCTBUIA HA OKPYXXalowyio cpedy Npou3BoAUTCS Ha OCHOBE NpeaenbHO AonyC-
TUMbIX BbIOpOCOB/COpPOCOB.

2 lMpw peannsauvm HAT, umelowien yCTaHOBNEHHBIN CPOK NPAKTUHECKOTO NPUMEHEHUS C YYETOM 3KOHOMUYEC-
KMX, TEXHUYECKMX, IKONIOTMYECKNX U COLManbHbIX hakTopoe, AOCTUIaeTCA HauMeHbLWWI YPOBEHb HEFAaTUBHOTO BO3AEN-
CTBUSI HA OKPYXaIOLLYIO Cpefy B pacyeTe Ha eAvHULY NMPOU3BeaeHHON npogykuum (paboTel, ycnyru).

3 «Haunyuwasi» o3HauyaeT TexHonomio, Hambornee ahekTMBHYIO ANA BbiNycka NpoayKUMN C AOCTUXEHUEM
YCTaHOBITEHHOIO YPOBHS 3aLMUThI OKpY>KaloLen cpeapbl.

4 «[locTynHasi» o3Ha4aeT TEXHOIOMMIo, KoTopas paspaboTaHa HACTONbKO, YTO OHAa MOXeT GbiTb NPUMeHeHa B
KOHKPETHOW OTpacny npoMbILLSIEHHOCTU NPY YCINOBWUM NOATBEPXAEHUS] SKOHOMUYECKOW, TEXHUHECKOWN, 3KONOrMYecKomn
M coumansbHol uenecoobpasHocTn ee BHegpenus. «JlocTynHas» npumeHuTenbHo K HOT o3sHavaeT yqeT 3aTpar Ha
BHeApeHWe TEXHONOMMN U NPENMYLLECTB ee BHEAPEHUS], a TaKkKe 03HAYaeT, UTO TEXHONOrMA MoXeT 6biTh BHEAPEHA B
3KOHOMMYECKM N TEXHUYECKM peann3yeMblX YCNOBUAX ANs KOHKPETHOW OTPacny NPOMBbIWEHHOCTY.

5 B oTaenbHbIX criyyasx 4acTe TEPMUHA «ZOCTYNHASA» MOXET GbITb 3aMeHeHa CNOBOM «CyLWECTBYIOLWasy», eCru
9TO onpegeneHo 3akoHogaTenbLCTBOM Poccumnckon deaepaunu.

6 «TexHonormsa» 03Ha4aeT KaK MCNOMb3yeMylo TEXHOMOIMI0, Tak U cnocob, MeToa n Npuem, KOTopbiM O6bEKT
CNPOEKTUPOBaH, NOCTPOEH, SKCMITyaTUPYETCs U BbIBOAUTCS U3 3KCMyaTaumn nepej ero nukBuaaunen ¢ ytunusaumen
06e3BpeXeHHbIX YacTen 1 yaarneHneM onacHbIX COCTaBNSIOLLUX.

7 KHOT otHOCATCH, Kak NpaBuio, ManooTXoaHble U 6e30TX0AHbIE TEXHONOIMMN.

8 Kak npaewno, HOT BHocAT B rocyaapcTBeHHbIn peectp HOT.

[FOCT P 54097—2001, nyHkT 3.1]

3.1.2 TonnuBo: lMpoayKkuusi, NpegHasHadveHHas Ansl BbipaboTkn TEMMOBON 3HEeprin B npoliecce ee
CKUTaHUs.
[FOCT P 51750, nyHkT 3.1.6]

MpumedaHue— o DUNIECKOMY COCTOSIHUIO PasnnyaioT TBEPA0E TOMNNMBO — TOPM, BUoMacey, Xuakoe Torn-
NMBO — Mas3yT, ra3o006pasHoe TONNMBO — NPUPOAHELIN ra3, a Takke ras, BbIAENsiEMbI U3 OTXOA0B NoTpebrieHns B NpoLec-
ce nx GpoxeHus.

3.1.3 B nacTosileM cTaHAapTe UCMNONb30BaHbI cneayoline CokpalleHWs:

XIMK — xnmMudeckoe notpebneHne kicnopoaa;

BFBC — cxuraHne Tonnuea B Ny3blpbKOBOM KUMSILLEM COE;

CFBC — cxuraHve Tonnuea B LIUPKYIIMPYIOLLEM KAMNSLWEM Crioe;

DBB — koTen ¢ TBepabIM LWnakoyganeHuem (C nblieyronbHon TONKOM U yaaneHnem Lwnaka us Tomnk1 B
TBEPOOM COCTOSIHUN);

dsi — BBOJ cyxoro copbeHTa (B cucTeMbl Aecynbdypusaunn AbIMOBLIX razoB TOC unu B Tonky KoTha
npwn NCNONL30BaHUU CyXOro agaMTUBHOMO MeToaa);

ESP — anekTpocTtatuyeckuin puneTp;

FF — pykaBHbIA ounbTp;

FBC — cxkuraHue B KunsiLLem crnoe;

FGD (dsi) — Aecynbdypusaumns AbIMOBBIX ra3oB C MOMOLLbIO BBoAa cyxoro copbeHTa (B CUCTEMEI
AecynbdypusaLmi AbIMoBbIX rasos TOC 1in B TOMKY KOTIA MPpW UCMOMb30BaHWN CyXoro agauTUBHOTO MeToda);

2



FOCT P 54204—2010

FGD (sds) — necynbodypusaums AbIMOBBIX ra30B € UCMOMb30BaHUEM MOKPOCYXOro pacnbiiNTeNbHOro
ckpy66epa;

FGD (wet) — Mokpas Aecynbdypusaums AbIMOBLIX ra3oB;

PC — cxuraHue yrosibHoum neinu;

PFBC — cxuraHue noa AaBneHUeM B KUNSLLEM Chnoe;

Pm — nepBuYHbIE MEPONPUATUS NO COKpaLLeHUIo BLIBPOCOB OKCUAOB a30Ta;

SCR — cenekTUBHOE KaTanuTUyeckoe BOCCTaHOBNEHUE (OKCUAOB a3oTa);

sds — nonycyxoi;

SNCR — cenekTuBHoe HekaTanuTuyeckoe BOCCTaHOBNEHUe (OKCUAOB asoTay);

WBB — KoTen ¢ Xuakum LunakoyganeHuem;

wet — MOKpbIA.

4 Haunyudwme foCTynHbIe TEXHONOMMM Ha 3Tanax CXXMraHUsl KAMeHHbIX U 6ypbIX
yrneu (TBepaoro Tonnvea)

4.1 O6wWwue nonoxeHus

AN oKXnraHus kameHHbIX 1 BypbIX yriien Ha MPoeKTUPYEeMbIX U AeNCTBYOLWNX NPEANPUATUSIX B Ka4ecTBe
HAOT moryT 6bITb NPUMEHEHbBI TEXHOMOTMMN CXUraHNA:

- YrOMbHOW NbIY;

- TOMMMBA B LUPKYNIMPYIOLLEM KUMSILLEM Croe;

- TOMNNMBAa B NY3bIPbKOBOM KUMSALLEM CIlO€;

- TONNMBa Noj AaBneHneM B KUMsLWeMm croe;

- TOMNMNBA Ha KOMOCHUKOBOW peLleTke.

CxunraHne Ha KONOCHUKOBOW pelleTke MOXeT GbiTb NPeanoYTUTENIbHBIM TOMBKO NPy NMPUMEHEHUU Ha
NPOEKTUPYEMbIX NPEeAnPUATUAX C HOMUHATbHBIM TENMOBLIM BXOAOM MeHee 100 MBT.

HAT cxuraHna TeBepgoro TonmMea BKIOYAOT cneayowme atansbl:

- NpeaBapuTenbHasa NOAroTOBKa;

- npumeHeHne HOT nosbiweHus 3t eKTUBHOCTU UCNONL30OBAHMSA TBEPAOTo TONNUBA.

4.2 MNpepBapuTenbHasa NOAroToBKa TBepAoro Tonnvea

Ha aTane npeaBapuTenbHON NOAFOTOBKM KaMeHHbIX U Bypbix yrnei B kadecTBe anemeHtoB HAOT
MCMOMb3YT NPOLEecchl CMeLUMBaHUs pasfnMyHbIX BUAOB TBEPAOro Tonnuea Ansa obecrneveHus ctabunbHbIX
YCINOBUI rOPEHNs1 1 COKpaLLleHUs1 MTMKOBLIX BEIOPOCOB B aTMocdepy. 3ameHa 0gHOro TonnMBea Apyrum, Hanpu-
Mep nepexoq ¢ 0AHOro BMAA YIS Ha Apyroi, ob6nagaroLmii NyyILIMMA 3KOMOMMHECKUMUN XapaKTepucTUKamu,
MoxeT ObiTb nNpupaBHeHa k HOT. [laHHas TexHonorusi npeABapuUTenbHON NOAroTOBKW TBEPAOro TOMMUBA
Hapsay ¢ Apyrumun, oTHocsilwmmmnes kK HOT, npeactaeneHa B Tabnuue 1.

4.3 lNpuMeHeHUe HaunyyLWux AOCTYNHbIX TeXHOMOIUMM NoBbIWeHUA 3¢hheKTUBHOCTU
MCNonb30BaHUsA TBepAOro Tonnuea

B kauectBe HOT noBbieHus achheKTUBHOCTU UCMIONL30BaHNA TBEPAOro TONMBa MOryT GbiTb UCMOSb-
30BaHbl HanpaereHUsl 3HepreTUYECKon U PeCypCcHOM ONTUMU3aLNKN Ha NpeanpUATAN, NpeacTaBneHHbIe B Tab-
nuue 2.

Mpwn NpoekTUpoBaHUN HOBLIX KOTIIOB UMW UX Moaudukauum Ha AeUCTBYIOLMX NPeanpuUsATUsIX Haunyd-
LIMMW CUMTAIOT Takue TeXHONOrMyeckue pelueHus], kotopble obecneunBaloT BbiCOKYHO 3hheKTUBHOCTbL KOT-
noB U BKMNOYawT B cebsl nepBUYHbIE MeponpusaTUS No cokpalweHulo obpas3oBaHus BLIGBPOCOB OKCUAOB
asoTa — okcuaa asota (NO) u auokcuaa asota (NO,), coBmecTHO o603Havaembix NOy. B kadecTse npume-
pPOB MOXHO yKa3aTb:

- CTyneHYaTylo noaadvy Bosayxa v TonnMea;

- UCMOJb30BaHWE COBPEMEHHbIX MarnoTOKCUYHBIX FTOPESIoK ¢ NOHWKEeHHbIM BbigeneHnem NOy;

- TpexcTyneH4aToe CKXuraHue Tonnmea (C NepBUYHON 30HOW FOPEHUS!, 30HOI BOCCTAHOBNEHUA U 30HOM
OoXuraHms).

MUcnonb3oBaHue coBpeMeHHOW aBTOMaTU3UPOBaHHONW CUCTEMEI YNpaBneHus Ans 4OCTUXKEHUS BBICOKON
pe3ynbTaTMBHOCTU paboThl KOTNA C YYYLIEHHLIMA YCMOBUSIMU CKUraHus, oGecnevmsatowmmm cokpallieHue
BbIGPOCOB, Takke paccMaTpuBaloT B kadyectse HAT.

HanpasneHus nosbilweHus 3¢peKTMBHOCTM NCNOMb30BaHWUA TBEPAOro TONSINBA 3a cYET MeponpuUATUi
Mo TEXHOMOrMYEeCKon ONTUMU3aLLUA NapaMeTpOB CXUraHUs Ha NPeanpUATMX NpeacTaBneHbl B Tabnuue 3.



Tab6bnunua 1— TexHONorMm NnpeaBapuTenbHON NOArOTOBKU TBEPAOrO TOMMMBA

mu, pasHyio 51 %—55 %

MpepnpusaTtue
. OnbIT . . .
HOT Skogormqecmm MpuroaHoe sKcnnya- BosgencTeBre Ha oKpyxaroLLyto OxunaaemMblin SKOHOMUYECKUI Mpumesarme
beper MpoektTupyemoe K MOAEepHM- Tauuu cpeny e
3auum
BameHa ToM- | Xopowwn He npaktukyetcs | 3aBucut Beicokun Hanuune wmanoro konuuectsa| Llena Ha Tonnueo moxeT| BoamoxHocTh 3a-
nvBea 3KONOrMYeckun OT Xapak- npumecelt B yrnme npvBoauT K| 6blTb BbICOKOW MEHbI TonnuMBa
«npodunby» TEPUCTUK MeHbWKM BbiGpocam npu ero MOXeT 6bITb orpa-
Tonnuea (Marno- KOHCTPYK- CXUraHum. HUYEHa aon-
CcepHucToe, LMK kotna Huakas 3onbHOCTH TOMNMBA roCpOYHbLIMY OTO-
Marno3orbHoe) BreyeT 3a cobol cokpalleHue BOpaMM MOCTaBKW
BbIGPOCORB 1 cokpalleHue obpa- WnNn 13-3a NONHON
3ylOLLEerocsi Konu4yectea TBep- 3aBUCUMMOCTU  OT
AbIX OTXOA0B, NOANEeXalmnX yTh- MECTHON WaxTbl
nv3aumm U pasmeLleHnto
Coctaenenue | MNpepotepalle- | OcywecTBUMO Ocyuwiect- | Bbicokuii CrabunbHbIv pexum paboThbl
peLenTypsl HUEe MMKOBbIX BVMO
YronbHOW Wux- | BbIGpocoB
Tl M CMeWw-
BaHue yrnev
Mokpoe CoxpalueHve OcyuwectBumo Ocyuwiect- | Boicokui Hanwuve wmanoro konudvectsa| lNMotpe6ytotca ponontHu-| O6blMHO — MOKpoe
oborauwieHne Konm4ecTBa BUMO npumecei B yrme NPUBOAUT K| TenbHble 3aTpaTthl HA ycTa-| oboraweHune
yrnem BbIMbIBAEMbIX MEHbWMM BbiGpocaM npu ero| HOBKY AnA MOKporo obora-| yrnew npoussoaaT
npumecewn CKUTAHUK LEeHNs yrnen HAa MecTe pacrno-
(3arpasHeHnn) TNOXEHUS LaXThl
Mpeasapu- Moebiwenne OcyuectBumo OcywecT- | OrpaHuyeH- | Moeblwaetcst  akonoruueckasi | MNoTpebytotcs pononHu- | B HacTosiwee Bpe-
TenbHoOe acpchexTmBHOC- BUMO HbIl  ONbIT | Pe3yNbTaTUBHOCTb TEnbHbIE 3aTpaThl HA Cy-| MA  Heuenecoob-
BbicywmneaHue | TM Ha 3 %—5 % BCneacTBme wunnkn ansa 6ypeix yrnen pa3Ho CTpoUTb
6ypbix yrnen npvMeHe- KpyrnHorabapwr-
HUS TOIbKO Hble CylMInkn ansi
HA MNUnoT- 6ypbix yrnen
HbIX  ycTa-
HOBKax
Fasndpumkauusn | MNoBblwaeTcs BosmoxHo, Ho go| Heocy- Mpumens- B cpegHecpoqHon nepcnek- | HeT ganHbix ans
yrnewn 3(hHEKTMBHOCTL | CUX NOP NPUME- | WECT- €TCsl TONBKO TMBe rasvdukauma noTeH-| HOPManbHOro pe-
YCTaHOBOK U HAETCH TONbKO Ha | BUMO HA [EeMOH- LMarnbHO MOXET CTaTk KOH- | XXuma 3Kcnnyarta-
yMeHblualTess | AEMOHCTPaUNOH- CTpaLMOH- KYPEHTHOW anbTepHaTUBOM | UMK
BbIGPOCHI, B HbIX YCTaHOBKaXx HbIX ycTa- 0obbluHOMY  CXWraHmio, B
YacTHOCTH HOBKax YacTHOCTW, MNPUHUMas BO
OKCUJIOB a3oTa BHUMaHvWe npeanonarae-
Myio 3P(EKTUBHOCTL NPO-
M3BOACTBA  3MEKTPO3HEP-
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Tabnuuya 2 — TexHONOMM NOBbIWEHUS 3PEKTUBHOCTM UCTIONB30BaHNA TBEPAOIO TOMMUBA 38 CHET MEPOMPUATUIN MO SHEPre TUHECKOW N PECYPCHON ONTHMU3ALUN Ha

npeanpusaTumn
MNpepnpusTtue
Bospencteue
o Ha OxugaemMbii S3KOHOMUYECKUI
HOT Skonorudeckui achdexT - MpuronHoe OnbIT akcnnyaTauum OKPYKBIOWLYIO odbcheKT [Mpumevanue
pyemoe K MOAepHuU- cpeny
3aumm
KomBuHupoBaHHoe MoeblweHne adydbek-| Ocy- OuyeHb Boicokum HeT gaHHbIX | 3aBUCMT  OT  MECTHOroO
npov3BOACTBO TEenno-| TMBHOCTU WCMONb30-| WECT- | orpaHude- cnpoca Ha  TennoByto
BOM W 3reKTPUYEecKon | BaHUSA TOMNMBa BUMO HO 3HEPmIo
3Hepruun
3amena nonatok Typ- | MNoBbiweHne sHepro-| Ocy- Ocyuwect- | Boicokun Het ganHbix | HeT gaHHbIX Jlonatkn naposon Typ6u-
6WHBbI 3PPEKTMBHOCTM NPO- | WeCT- | BUMO Hbl MOTyT 6bITb 3aMeHeHbI
uecca BUMO Ha TPexnonaTouyHb na-
KET BO BpeMs rnepepbiBa
npu perynsipHoMm TEXHU-
4eCKOM 0BCnyXMBaHUM
Wcnonb3osaHne mare- | [MosbiweHwe sHepro-| Ocy- Heocy- MNpaktukyetca Het panHbix | Het gaHHbIX Wcnonb3oBaHne marepu-
puanos € ynyyweHHbl- | 3QPEKTUBHOCTU NPo- | WecT- | LecT- Ha NPOeKTPYEMbIX anoB ¢ yrnyudlWeHHbIMK
MW CBOWCTBaMM Ansi| uecca BUMO BVMIMO npeanpuATUAX CBONCTBaAMM  MO3BONsET
OOCTMKEHUS]  BbICOKMX noAAepPXUBaTb AABNEHNe
napameTpoB napa napa 300 6ap n Temnepa-
Typy napa 600 °C
Ceepxkputnyeckue na- | MNoseiweHne sHepro-| Ocy- Heocy- Mpakmkyetcsi Ha Ho- | HeT ganHbIxX | HeT AaHHbIX
pameTpbl napa acpdbekTmBHOCTN NPO- | WwecT- | wecT- BbIX NpearnpuATUNX
uecca BUMO BUMO
leonHon npomexytou- | Mosbiwenne 3Hepro-| Ocy- Heocy- Mpaktukyetcs Het ganHbix | CHuXaeT 3aTpartbl Ha Npo-
HbIM Neperpes napa athdpekTBHOCTM Npo- | WwecT- | wect- B OCHOBHOM Ha HOBbIX M3BOACTBO 3JIEKTPO3HEP-
uecca BUMO BUMO npeanpusiTUsIX rmn, pelsaet npobnemsl ¢
KanneyaapHom 3po3uven
nonartok nocnegHen cry-
NeHn UMnMHApPa HWU3KOTro
AaBrneHns
Mogorpes orxogsiwmm | Moebiwenne 3Hepro-| Ocy- Heocy- MpaktukyeTcs Ha Npo- | HeT gaHHbix | HeT aaHHbIX Ha npoekrnpyembix npea-
TennoMm nogasaemon | apdekTMBHOCTU Npo-| WwecT- | LecT- EeKTUpYeMbIX Nnpeanpu- NpUSITUSIX UCMONb3YIOT A0
nuTaTenbHon BoAbl uecca BUMO BUMO ATUAX U HA HEKOTOPbIX 10 das ans noporpesa
JencTBylOlMX npea- nogaBaeMon  nuTaTenb-
NpUATUSIX HOW BOAbI 0 TeMmrepary-
pbl okono 300 °C
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Mpeanpusatue
Bospeiicteue Ha | Oxupaembiv
. OnbIT .
HOT Okonoruueckuii addext NpuroaHoe OKPY)KaIOLLI0 | 9KOHOMUYECKUI Mpumeyanue
ﬂpoeKTM- aKcnnyaTaunu
K MOaepHu- cpeny acppext
pyemoe
3auumn
CoBpeMeHHble aBTomaTtuampoBaH-| lNMoBbiwenne adpdek-| OcywecT- Ocywect- Bbicokui Cokpaliaer HeTt aaHHbIX
Hble CUCTEMbI YNpaBrneHnsi TUBHOCTH paboTbl | BUMO BUMO BbiGpoChI
KOTIOB

Wcrnonb3oeanne Tennocogepxa-| Moebiwenne addek-| Ocywect- | OcywectBumo | Bbicokuit HeT aaHHbIX HeT paHHbix | Bo3MOXHa OYeHb HU3Kasn
HUS1 OTXOASILLMX ra30B ANS LEHTPa- | TMBHOCTM  UCMONb30- | BUMO Temnepartypa oxnaxgao-
INM30BaHHOrO TENNOCHabXeHus BaHus TONNMBa wen Boabl

Tabnwuua 3— TexHonorMm NoBbIWeHWs 3PEKTUBHOCTU UCMONBb30OBaHUSI TBEPAONO TONNMBA 3a CHET MEPOMNPUSITUIA MO TEXHONOMMYECKON ONTUMM3aLMKN NApamMeTPOB
CXMraHus Ha npegnpvsTim

MpeanpusaTtue
HAOT Skonoruyeckuit 3chpekt MpurogHoe Onerr Bospeiictaue Ha O)Kmae'\f'b'“ MNpumevaxue
MpoekTu- akennyatauuu oKpyXatoLLyto cpeny 3KOHOMUYECKUI adbdhekT
K MOOepHu-
pyemoe
3auun
MapameTpbl CXUraHus, KOTopbIe cregyet oNnTMMU3NPOBaTb
MoHmkeHne wn3bbiTka | MoBbiweHne addek-| Ocy- Ocy- Bbicokuii HeT gaHHbIX HeT AaHHbIX MoxeT yBenuuuTe puUcK
BO3dyxa {(npu CXwra-| TMBHOCTM WCMOMb30-| WecT- | wecT- noepexaeHusi obopyao-
HVUM TOMnuBa ANA CHU-| BaHUSA TOMMMBa U CO- | BUMO BUMO BaHWUA W NOBbICUTb KOMNU-
xenun Boixoga NOy | kpaweHne BblIbpocoB YEeCTBO  HECropeBLUEro
N,O) NO, 1 N,O TONNUBa
MoHwmxeHne Temnepa-| MoeblweHue addek-| Ocy- Ocy- Bbicokuii. HeT gaHHbIX [ononHuteneHyo Bbl-| Temnepatypa oTxoas-
TYpbl OTXOASALWMX FA30B | TMBHOCTW WCMOMb30-| WeCT- | WecT- B0o3MOXHbI KOp- COKyld  TemnepaTypy| LWMX rasoB AomkHa ObiTb
BaHWUA TONNMMBa BMMO BUMO po3us 1 Gnoku- MOXHO wucnone3osatb | Ha 10 °C—20 °C Bblwe
poBaHne Kano- TOJBbKO MNpU I'IOJ'Iy‘-IeHVII/I TOYKN POCHI
puchepa BTOPUYHOrO Tenna

MoHuxenne cogepxa-| INoBbiweHne addek-| Ocy- Ocy- Bbicokun CokpaweHue  BblGpo-| HeT gaHHbIX BbiGpochl NOy 1 copep-
HWUs1 HECTOPEBLLEro TUBHOCTU WCNOMb30- | WecT- | LecT- coB NOy npuBoauT K XaHne  HecropesLllero
yrnepoaa B 3one BaHUs TONNMUBa BUMO BUMO BbICOKOMY COAEPXKaHuIo yrmepoga B 3one (Hego-

HECrOpeBLUEro yrnepo- XOI TOMNWBA) HyXOaroT-

Ja B 30Mne U Hepoxory ¢Sl B onTuMmnsaumm

TOonnMBa B 3one-yHoce




OkoryaHue mabnuupi 3

Mpeanpuatue
HAOT Okonoruveckuin acpcpekr Onbi Bospieiicteue Ha Oxupaembiii Npumevanue
MpoekTu- MpuroaHoe | akcnnyaraumu oKpy>atoLLyto cpealy aKoHoMU4ecKui achdpexT
K MOEepHM-
pyemoe saumm
MoHwxeHne  KoHueH- | MNoBblweHne addek-| Ocy- Ocy- Boicokui Huskue BbiGpocsl NOy [ Her paHHbIx Beibpocei NOy u CO
Tpauum CO B AbIMOBbLIX | TMBHOCTU MCNONB30- | WECT- | LWecT- BeAyT K  BblCOKOMY HYXJaloTCa B ONTUMMN3a-
rasax BaHuWs TONNUBa BUMO BUMO ypoBHio CO uvn, Ho Gonee npuopm-

TETHBIMU 3arPASHAOLLN-
MM BewecTeamn ABNs-
torca NOy

Ouuctka n oTBeAeHue AbIMOBbLIX ra3oB

OteBegeHue pbimoBbIX [ [MoBTOpHOE Harpesa-| Ocy- Ocy- Bbicokun He HyxHO AabimoBon | [lononHuTtenbHbie 3a- | YcnoeBus oTBeAeHUs gbl-
ra3oB 4epes rpagupH | HMe ObIMOBLIX rasoB| wec- wecr- Tpy6hI TpaTbl Ha CTpoUTeNb-| MOBbLIX ra3oB Yepes rpa-
nocrne YCTaHOBOK MO | TBUMO | BMMO CTBO M obcnyxkuBaHve | AMPHU  AOMXKHbl  GbITb
Aecynbdypunaaumm AbIMOBOM  Tpybbl He| OUEeHeHbl B WHAVBUAY-
He siBnsieTcs Heobxo- Tpebytotcsi anbHOM nopsgke  (Ha-
OUMbIM npumep, AOCTYNHOCTb
rpagupHu, MecTo ee pas-
MELWEHNsl, NpPUMEHsIe-
Mble  KOHCTPYKLUMOHHbIE
maTepuansil)
MpumeHeHne TexHono- Ocy- Ocy- Bbicokui Bugumbii wnend Hag
rMn «KMOKpoW» TpyObi ec- wect- AbiMoBOW Tpybon
TBUMO | BMMO
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4.4 MNepcneKkTUBHbIE TEXHONIOTUU CKUraHus 6ypbIxX yrnen

TexHonorus npeaBapuUTENbHONA CYLIKM BypbIX Yriien, Kak oXuwaaeTcsi, NpUBeAeT K TeopeTudeckomy
NoBbIWEHUIO 3HeproadheKTUBHOCTN NPeaAnpUaTUi NpudnusutensHo Ha 4 %—5 %. Llenb gaHHOW TexXHONo-
MM — cyluKa BNaxHbIX 6ypbIX yrieit, KoTopble NOCTyNaoT ¢ MecT A06bIYM OTKPLITEIM CMOCO60M, C MOMOLLIbIO
HU3koTemnepaTtypHoro Harpesa (120 °C—150 °C) BMecTo UCnonb3oBaHus ropsiiero oTpaboTasLuero rasa ¢
Temnepatypon 1000 °C. Kpome Toro, Lenbio TEXHOOMMN SIBASIETCA BO3BPAT SHEPrun, noTpavyeHHon An
06e3B0XMBaHUsA BypbIX yriei, nocpeACTBOM KOHAeHcauuu napa. 3agaya cocTouT B TOM, UYTOBbl aHeprus,
TpebyemMas Ans ucnapexHusl Bnaru, cogepxallencs B 6yphbix yrnsx, Bo3spallanack B npoLlecc Ans KoHaeHca-
uuKn napa. 3aecb HaUMyyLWMMK JOCTYNHLIMU SBSIOTCA ABa pasnUYHbIX TEXHOMOMMYeckux npouecca:

- NepBbIA NMPOLECC — MeXaHUKo-TepMuieckoe 0be3BoXnBaHUE — HaxoOUTCHA B HacTosillee Bpemsi B
cTaguu paspaboTku. JKcnepuMeHTanbHEIA 3aBoA, Ha KOTOPOM UCMOSL3YIOT 3TOT NpoLecc, NpousBoauT 12 T/4
cyxux 6ypbIX yrriei ¢ BnarocogepxxaHneM, pasHbiM npubnusutensHo 22 %. Bypble yrnuv HarpeBatoT noa Aas-
nexuem 60 6ap n npu Temnepatype 200 °C ans otaeneHus Bnaru. B koHue npouecca obpaboTaHHbie bypble
yrAn NOBTOPHO HarpeBsaloT;

- BTOPOW npoLecc, npeiHa3HadYeHHbIA AN cyliku Bypbix yrnen, cendyac Haxoautes B bonee nosgHen
cTagun paspaboTku. CyluKy BypbiX yrnen ocyLlecTBNSAIOT B annaparax KAMSLWEero crnosi ¢ BHyTPpeHHeR yTu-
nusaumen Tenna oTxoaswux rasos. Map, paccenBaeMblil OT CyLUANKWU, OTAENSIOT OT coAepXaluxcsl B HEM
yacTuL, Bypbix yrnen ¢ NOMOLLBIO 3MEKTPOCTAaTUYECKOTO ocaauTens. 3aTem ero CHoBa CXXUMaloT € NMOMOLLbIO
KoMnpeccopa, KoTophlil paboTaeT B OTKPbITOM MpoLiecce ¢ TeNoBbIM HACOCOM, MOCe Yero nap KoHAeHCUpy-
eTce B TpybyaTOM 3MeeBMKe, UCNOSb3YeMOM ANlsl HarpeBaHUsl NOBEpPXHOCTEN B cyluunke. KoHaeHcaumMoHHas
TennoTa TakuM o6pasom nepegaeTca B KUNALWMIA CIOK Ans cyLuku 6ypbix yriei. Yactb obecnbinieHHoro napa
UCMONb3YyIOT ANA pasxwkeHus 6ypbiX yriein 1 nogaroT B annapaTt ¢ MOMOLbI0 BEHTUNATOpa. JKCNepuMeH-
TalnbHbIN 3aBoA, paboTaoLwwmii No 3Ton TexHosorum, npoussogut 90 T/4 cyxux BypbIX yrien ¢ cogepXxaHnem
Bnarm 12 %.

5 Oxupaemas 3cpPeKTUBHOCTb NPUMEHEHUSI HaNNMyYLWnX AOCTYMHbIX
TexXHonornm

5.1 O6wue nonoxeHus

PauuoHansHoe Mcnonb3oBaHne NpupoaHbIX pecypcoB U addekTnBHoe noTpebneHue sHeprum — asa
OCHOBHbIX TpebosaHua AupekTuebl EC 2008/1/EC [2]. B aToM cMbicne 3¢deKTUBHOCTb, C KOTOPOW MOXeT
6bITb NpoM3BeaeHa 3Heprus, ABMNAeTCA BaXHbIM MHAUKATOPOM Beibpocos CO,, BO3AENCTBYIOLLMX Ha KNUMa-
Tuyeckme usmereHns. OauH ns cnocobos cokpalleHuns Belbpocos CO, Ha eauHMLY NPOV3BEAEHHON SHEp-
M — onNTUMU3aLMSA NPOLECCOoB BbIpaboTKM SHEPTrh 1 ee NCNOoNb30BaHNs.

Mpumenerne HOT, kak NpaBmno, CoNpoBOXAAETCS MOBLILEHNEM 3HEPTrO- U TEMNOBON 3¢pdEKTUBHOCTMH,
a Takke CHUKEHWEM YPOBHS BO3AENCTBUS Ha OKPYXKaIoLLYHO cpealy 1 SKOHOMUEN PecypCoB.

5.2 JHeproaddrekTMBHOCTL

OHeproaeKTUBHOCTb, COOTBETCTBYOLWAA YCNOBUAM NpuMmeHeHnss HOT npu skcnnyaTaumMn AencTey-
OLWUX NPEANPUATUIA N0 KOMOUHUPOBAHHOMY NPOW3BOACTBY TEMNfOBOWN W 3MEKTPUYECKOW SHepruuM, MoxeT
coctaBnsTe 45 %—55 %, 4To aKkBMBaNeHTHO yaenbHoMy pacxody Tenna 1,1—1,3 B 3aBCMMOCTHY OT crieuun-
dukv npeanpuaTua. Mpn cpaBHeHWM 3TUX Nokasatenei ¢ 3HeproaddeKTUBHOCTLIO HOBbIX NPeanpUsTUN,
paboTaloLmnX Ha CKUraHUM KaMeHHBIX U BypbIX yriiei, yCTaHOBMEHO, YTO TOSbKO KOHAEHCALIMOHHbIE 3MeKTPo-
cTaHuun ¢ adbeKTUBHOCTLI0 42 % — 47 % 1 yaenbHbIM pacxogom Tenna 2,3 o6ecnevnBatoT 3KOHOMUIO TOM-
nuea u cokpallieHue Bbibpocos CO,.

CneayeT y4uTeIBaTL, YTO YKasaHHble YPOBHN 3HEProaddeKTUBHOCTM He MOryT 6biTb AOCTUTHYTHI NPK
BCEX 3KCMNyaTaUMOHHbIX pexxumax npumeHeHus HOT. Oxunaaemas aHeproapdekTUBHOCTb, 3aknagbiBaeMmast
npy NPOEKTUPOBaHWN NPeanpusATAs, oTnndaeTca oT rakTudeckon aHeproadpdekTMBHOCTU U MOXeT BbiTb
HWKe Ha BeCb Nepunof akcnnyartaunm n3-3a M3MeHeHUn BeNUMUYNH 3arpyskn, kayecTsa TONnmMBea 1 no psay apy-
MUX COMYTCTBYOLMX NMPUYMH. DHeproaddeKTUBHOCTL Takke 3aBUCUT OT CUCTEMbl OXNaXXAeHUS SMeKTpocTaH-
Lnu, ee reorpadpu4eckoro MeCTonoIoKeHUA 1 NoTpebneHnss SHeprmn B CUCTEME razcouUCTKN.

[nsa anekTpocTaHunin aHeproaceKTMBHOCTL ONpeaensitoT Kak yaenbHbIA pacxod Tenna (nogsoaumas
3Heprusa Tonnuea/selipabaTeiBaemMasn aHeprus Ha BbIXo4e 13 3NeKTPocTaHUuM) 1 Kak atEeKTUBHOCTbL 3Mek-
TpocTaHuuMK, onpegenseMyto Kak obpaTHyo BeNUYUHY YAenbHOro pacxoda Tenna, T. €. kKak OTHoWeHne npo-
N3BeJeHHOoN 3Heprumn K NoABoAMMON 3HEPrMn. SHEPTUI0 TOMNMMBA U3MEPSIIOT KaK NokasaTerb HU3LWe TensoThl
cropaHus Tonnunaa.
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MpumeHsas cBepxkpUTUYECKUE NapameTpbl Napa, TakMe Kak ABONHON NPOMEXYTOYHbIA Harpes napa v
camble COBPeMeHHbIe BbICOKOTEMNepaTypHble MaTepuarbl, 415 NOBbIWEHUA 3HeproaddexTUBHOCTU CTPOAT
3MEKTPOCTaHLMN, Ha KOTOPbIX CXUraloT KaMeHHbIe U Bypble yrnu ¢ yaenbHeIM pacxogom Tenna 2,08 (48 %) uc
UCMoNb30BaHWEM HEMOCPEACTBEHHOIO BOASHOMO OXSTaXaAeHUsl.

JloporosusHa BbICOKO3(hEKTUBHBIX 3MEKTPOCTaHLMI AenaeT UX HEKOHKYPEHTOCTOCOBHBEIMU C 3KOHO-
MUWYECKOWN TOUKM 3pEeHUs.

YBenuueHue napaMmeTpoB napa (CBEpXKpUTUYECKUIA nap) — Apyroe cpeAcTBo MoBbilLeHna addekTus-
HOCTU, ecnu KOMOGUHUPOBaHHOE NPOU3BOACTBO TEMNIIOBOMN U AMEKTPUYECKON SHEPrUN NO KAKUM-NUGO NPUYK-
HaM HEBO3MOXHO.

Camoit BbICOKOWA 3HeproadpekTMBHOCTU OOCTUraloT NMpU YpesBblYalHO BBLICOKMX MapameTpax napa,
NCnonb3yeMbIX Ha yCTaHOBKax, paboTalowwux B pexxume 6a30BON Harpysku.

YcTtaHoBKkW, paboTaiolme B pexxnume NUKOBLIX Harpy3oK ¢ YacTbIMU LUKITaMWU NycKa, KOHCTPYUPYIOT C
6onee HU3KMMKU NapameTpamu nNapa, 4To NPUBOAUT k Bonee HU3KOWM aHeproaddekTUBHOCTN.

5.3 TennoBas 3 ¢peKTUBHOCTb

XapakTtep noBbILLeHUs1 Tennoeon achpeKTUBHOCTU 3aBUCUT OT BuAa NPOU3BOACTBA, PEXUMOB Harpysku,
cUCTEM oxJlaXaeHusl, UCNomb3yeMblX BUAOB TOMNNBA, XapakTepa Bbl6pocoB.

KombuHupoBaHHOE NPOU3BOACTBO TEMSIOBOW W 3NEKTPUYECKON 3HEpruM paccMaTpyBaloT B KayecTBe
camoro adpeKTUBHOro BapuaHTa cokpalleHns obuero konnyecTsa BoibpocoB CO,, UTo crieayeT npuHuMaTh
BO BHUMaHWe NpuU CTPOUTENbLCTBE BHOBb CMPOEKTUPOBAHHOW 3NeKTPOCTaHUMK, ecnv BeipabaTbiBaeMoe eto
1 noTpebnsieMoe KONMUMYEeCTBO 3HEPrnn AOCTaTOMHO BLICOKO, UTOObLI adh(heKTUBHO OKYNUTL 3aTpaTbl Ha CTPO-
nTenbcTBo 6onee 4OPOroro NPeanpUATUA NO KOMOBMHUPOBAHHOMY NPON3BOACTBY TEMNIOBOM U 3/1EKTPUYECKON
3Heprum BmecTo 6onee NpocTbiX NPeAnpPUATUIA Mo NPOU3BOACTBY TOMLKO TENSIOBOMA UMW TONLKO 3feKTpuyec-
KOW 3HEepruu.

C coBpeMEeHHOIN TOYKN 3PEHUA Haunydlwmne AOCTYNHble BapuaHTbl — 3TO NPUMEHEHUE TEXHOMOTUA U
3KCNyaTauMOHHBIX MEPOMNPUATUI NO NOBLILWEHWIO TenoBol 3¢ eKTUBHOCTU U COKpaLleHNo 0bpasoBaHua
NapHUKOBLIX ra3oB, B YacTHOCTU BbIGPocoB CO, NPU CKUraHWW Ha PasANYHBLIX NPEANPUATUAX KAMEHHBIX U
6ypbIX yrien ansi nony4YeHUs aHepruu.

BTopuyHble MeponpusaTAA no ynasnuMBaHuio 1 pasmelleHuio CO, Takke MOryT cTaTb AOCTYNHLIMUA B
6yaylieM, HO B HacTosiLLee BpeMs MX HEe pekoMeHayeTcs paccMaTpuBaTh B kadectse HAT.

MpeanpuaTvsa No KOMBUHUPOBAHHOMY NPOU3BOACTBY TEMNIIOBOW U ANEKTPUYECKOA 3HEeprun — Haunbo-
nee TEXHNYECKN U BKOHOMUYECKN IhDEKTUBHBIE CUCTEMbI UCMIONb30BAHUS TOMNMUBA U 3HEpProcHabXXeHusA.
KomMBuH1poBaHHOE NPoM3BOACTBO TENOBOWN 1 3/IEKTPUYECKOW 3HEPTUK paccMaTpuBaloT Kak cambliA NyyLunii
BapuaHT npumeHeHus HOT B uensx cokpaieHus konuuectsa CO,, BbIGpolLEHHOro B atMmocdepy, Ha
eauHNLYy NPon3BedeHHON 3Heprun.

Ecnn B MeCTHbIX YCMOBUSIX CNPOC Ha TEMNIOBYHD 3HEPTUI0 AOCTAaTOYHO BbLICOK ASI1 OKYNaeMoCTU CTpo-
ntenbcTa 6o51ee 4OPOroro NpeanpUATUA No KOMOMHUPOBAHHOMY NPOU3BOACTBY TEMNSIOBOM U 3/1EKTPUYECKON
3Heprun ¢ y4eToM 3KOHOMUYECKON LienecoobpasHoCTU, BMECTO MPOCTOM TEMOBON SMeKTpoCTaHLun unm
3HEeproycTaHoBKM LienecoobpasHo MPOEeKTUPOBaTb CTPOUTENBCTBO MpeanpusiTus ans KOMOGUHUPOBAHHOMO
NMpoun3BOACTBA TEMNSIOBON U 3MEKTPUYECKON SHEPTUN.

MockornbKy Cnpoc Ha Tensno BapbupyeTcs B TeYeHue roga, npeanpusatus no KoMGUHMpoBaHHOMY NMpon3-
BOACTBY TEMMNOBOW U 3MEKTPUYECKON 3HEpPrn 4oMKHBI rTbKo npucnocabnueaTtbes K nepexoay Ha BblpaboTky
3MNEeKTPO3IHEPTNN U3 NONYYEHHOW TEMMOBOW 3HEPrUn. DTU NpeanpuUsiTUS Takke OOMKHbLI 0b6naaaTb BbICOKON
3 peKTUBHOCTLIO NPU SKCMyaTaLMmn ¢ HeMosIHOM Harpy3kon. B 3TOM KOHTeKCTe cneayeT opueHTUPOBaTLCA U
Ha NpeanpuUATUNA, aKCnyaTupylowmne KoHAeHcaUnoHHble TYpOUHbl ¢ OTBOAOM napa, y4uTbiBasi, 4To acdek-
TUBHOCTb MPEeAnpUATUN, SKCNyaTUPYIOLWMX KOHAEHCaLMOHHbIE TYPOUHBI C OTBOAOM Napa, cpeaHss B pagy
MpeanpuUsATA No KOMBUHNPOBaHHOMY MPOU3BOACTBY TEMMOBOW W 3NEKTPUHECKON SHEePrun U KOHAEHCALMOH-
HbIX 2MEeKTPOCTaHLNA.

Ona gencTByoWMX NpeanpuaTuii, paboTaloLnx Ha KaMeHHbIX U BYpbIX YrisX, NPUMEeHUMbI MHOTUE TeX-
HOMOrumM NOBLILLEHNA Tennoson acddekTUBHOCTU. MNMpn MoaepHU3aUMK 3NEKTPOCTAHLUU C 3aMEHON OCHOBHO-
ro obopyaoBaHuNs (KapAnHanbHOW PEKOHCTPYKLMU € YCTAHOBKOW HOBBLIX KOTOB) MOFYT BbiTb AOCTUIHYTHI
CyLLleCTBEHHbIE MOMOXUTENbHbIE Pe3ynbTaThbl.

B uenom gns nosbieHns Tennoson apeKTUBHOCTA LenecoobpasHo:

- YMeHbLUaTb MOTEpK Tenna, BO3HUKaoLWwme B pesynbTaTe 06pa3oBaHNsA HECTOPEBLUMX ra30oB U 3f1IeMeH-
TOB B TBEpAbIX 0TX04aXx U ocTaTkax, 06pasyroLmuxcs Npu CXuraHum TBEPAOro ToNnMBa;

- MakcumarbHO NoBbILLATL AaBIEHUe 1 TeMnepaTypy napa, a Takke NPUMEHATbL MOBTOPHOE Neperpesa-
HWe napa gns nosblweHust KMg;
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- MaKCUManbHO NoHWXKaTb AaBneHue NapoBoi TypOUHBI NyTeM CHUXKEHNsI TEMMepaTypbl OXNaxaatoLen
BOAbI (OXNaxgeHue npecHon Bogon);

- MMHUMK3MPOBaTbL MOTEPW Tenna Ans Bcex 6e3 UCKTIoYEHUS ObIMOBbIX ra30B (MCMonb3oBaHWe ocTa-
TOYHOrO Tenna Unu nogava ero B TennoueHTpanm);

- MUHAMU3NPOBATL MOTEPU TEMMa Yepes LWNaKuy;

- MUIHAMU3NPOBATL MOTEPU TEMMa ¢ NOMOLLbI N30NSALVOHHBIX MaTepMaros;

- COKpaTUTb BHYTPEeHHee noTpebrieHne aHeprun nocpeacTBOM MNpoBeAeHUsl COOTBETCTBYOLNX Mepo-
NpUATAIA (Hanpumep, oKUCNUTeNbHoe padUHUPOBaHNE NCNapuTenbHONW KOMOHHbI, UCMONb3oBaHWe Hacoca
nuTaTenbHOM Boak! ¢ Belcokum KIMA);

- NCMOMb30BaTh MPeaBapuTenbHLIA HAarpeB NapoM NUTaTenbHON Boabl ANs KOTNa;

- ONTUMU3NPOBATL reoMeTpUYeckne napamMeTpbl IonaTok TYpOUHbI.

TexHn4eckme MeponpuATAS, onncaHHble B HAaCcTosALWEeM pasgerne, MoryT ObiTb NPUHATHI BO BHUMaHWE Kak
HekoTopble BapuaHTbl HOT nosbileHUst TENNOBON 3¢hPEKTUBHOCTN ASACTBYIOLWNX NPeanpUATUNA.

PekomeHaaLMmn OTHOCUTENbHO NPUMeHeHUst KoMOUHUpoBaHHbIX HOT Ha AeACTBYOWNX U NPOEKTUpYye-
MbIX NPeanpuaTUAX A5 NOBbILEHNS TennoBon adeKkTUBHOCTY NpeacTasneHsl B Tabnuue 4.

Tab6nwuuya 4 —lNnaHupyembie ypoBHU TENNoeov 3deKTBHOCTU, CBsi3aHHble ¢ NnpumeHennem HOT Ha npeanpusty-
£X, UICMOIb3YIOLLMX B KAYECTBE TBEPAOro TONMMBa KaMeHHble 1 Bypble yrnu

MnaHvpyemble YpoBHU TEMNoBoN 3PEKTUBHOCTU (HETTO), Y%
Teepaoe Tonnueo HOT
ANA NPOSKTUPYEMBIX A AeNCTBYIOLLMX NPeanpUSTUA
npeanpuaTui AmA i yiow peanp
KameHHbIi 1 Gypbii | KoMBMHMpOBaHHOE Npoun3Boa-
yronb CTBO TEMMOBOW U 3MNeKTpuyec-
KOV 3Heprmm 75—90 75—90
KameHHbIV yronb PC (DBB n WBB) 43—47 Hocturaemoe noBbILWEHUE TEMNOBOW 3ch-
(HEKTUBHOCTM 3aBUCUT OT cneundukm
FBC bonee 41 npeanpusiTUsl, HO B KA4YECTBE OPUEHTUPA
MOXHO paccMaTpMBaTh yPOBEHb, PaBHbIN
PFBC bonee 42 36 %—40 %, UK AOMONHUTENIbHOE MO-
. BbilWwenue Gonee yem Ha 3 % nNpu UCnonb-
Bypbiit yronb PC (DBB) 42—45 soBaHunm HOT ans gedcTeylowmx npea-
npusaTUA
FBC Bonee 40
PFBC Bonee 42

6 Oxugaemoe CHMXEHWe HEraTUBHOro BO3AEMCTBUA Ha OKpyXaloLlylo cpeay
B pe3ynbTaTe NPMMEHEeHUs1 HaunyyWnX AOCTYNHbLIX TEXHONOrui
Ha NPeanpPUATUSAX, CKXUraloWmnX KameHHble 1 Gypble yrnu

6.1 CHMXKeHue BLIGPOCOB NbiNU

MakpoyacTuubl (Mbinb), BoiGpackiBaeMble BO BpeMsl CropaHua TBEpAOro TOMNMBAa, NOYTU NOMHOCTbLIO
06pa3yroTes U3 ero MuHeparnsHon ppakumu. na obecnbinMBaHUs OTXOAALWMNX ra3oB, 0bpasyloLIMXcs Ha Npo-
eKTUpyeMbIX U AeNCTBYIOLNX NPeaAnpUATUNAX, B kayectse HAT pekoMeHAyeTCA UCMONbL30BaThL 3neKTpocTaTu-
Yyeckune 1nu pykasHble unbTpbl. Micnonb3oBaHne pykaBHOro unbTpa o6bIMHO NO3BONAET AOCTUYbL YPOBHEN
BbIGPOCOB MeHee 5 MI/HM3. LIMKNoHbI 1 MexaHu4Yeckne KOMMeKTopbl M30MMPOBAHHO He paccMaTpuUBaloT B
kauvectse HOT, HO NX MOXHO UCMONbL30BATbL Ha 3Tane nNpeaBapUTenNbHON OYUCTKA OTXOOALLUX Fa30B.

PekomeHgauun no npumeHennto HAT obecnbinMBaHns OTXOAALMX ra30B Ha KPYNHLIX TeMNSIOBLIX 3riek-
TpocTaHumsx (TAC), cxuratowmx kameHHble 1 Bypble yriu, npeactasneHsl B Tabnuue 5. na TOC, MOLHOCTL
KoTopbix npesbiwaeT 100 MBT - 4, a ocobeHHo ana TOC, MOLHOCTL KOTOpbIX NpeBbiwaeT 300 MBT - 4, ypoBHU
BbIGPOCOB MbIfIM HWXKE, NOTOMY YTO MeToAbl Aecynbcypusauum AbIMOBBLIX FA30B OAHOBPEMEHHO CHWDKAIOT
BbIGPOCHI MakpovacTul,.
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Tab6nwnuya 5— PekomeHgaumm no npumeHenunto HAT anst o6ecnbinneanns yxogswmx ra3os Ha KpynHeix TOC, cxurato-
LLMX KAMEHHbIE 1 Bypble yrnu

YpoBeHb BbIGPOCOB Nbinu,
mr/Hm3 Mpownssoa-
MoLLHOCTb, HOT pocTuxeHust |  CTBEHHbIN n
PYMEHUMOCTb MpumevaHne
MBT -y MpoexTu- OeiictBy- 3TOro YPOBHSA KOHTPOIb
pyembie foLme (MOHUTOPWHT)
npeanpuaTus | NpeanpusaTus
50—100 5—20 5—30 ESP wnun FF MocTosiH- Mpoektupyemble | CokpaweHne ypoBHsI, CBS-
HbIV M [encTByloWMe | 3aHHOTO C UCMONb30BaHNEM
npeanpusTus ESP, paccmaTpuBaioT kak
99,5 % vnu Bbiwe.
100—300 5—20 5—25 ESP wnn FF B| MocrosiH- MpoekTupyemble | CokpalleHne ypoBHS, CBS-

KOMEMHaUUM C| HbI W [edCTBYIOWME | 3aHHOrO C UCHOMNb30BaHNEM

FGD (wet, sds npeanpuaTnA PYKaBHbIX PUNLTPOB, pac-

wnn dsi) ans cmaTtpuBatoT kak 99,95 %

PC ESP umm Unw Bbile

FF ansa CFBC

Bonee 300 5—10 5—20 ESP wnu FF B| MNocrosiH- Mpoektupyembie | CokpaweHvne ypoBHsi, CBsi-

KOMOUHaUUM C| HbIN M AenCTBYIOWME | 3aHHOTO C UCNONb3OBaHNEM

FGD (wet) ans npeanpuaTua ESP, paccmatpmBaloT Kak

PC ESP wnu 99,5 % wnu Bblwe.

FF ans CFBC CokpalweHve ypoBHsi, CBsi-
3aHHOTO C UCNONb30BaHMEM
pyKaBHbIX OUNBLTPOB, pac-
cmartpusalot kak 99,95 %
nnu Bobllwe

MpumeyaHune—/na o4eHb BbICOKMX KOHLEHTPaLWIA NbIM B HEOUNLWEHHOM rase, KOTOpble BO3MOXHbI MK
MCMONb30BaHWN HU3KOKaANOPUMHBIX BypbiX yrnemn, Ucnonb3yeMbiX B Ka4ecTBe TONMMBA, pacCMaTpuBaloT B KayecTBe
HAOT nokasartenb cokpaweHus, paeHbii 99,95 % ans anektpocrtatnyeckux cunbtpoB unm 99,99 % Ansi pykaeHbIX
UNBTPOB, @ He YPOBHM BbIOPOCOB MbINK, YNOMSAHYTbIE B 3TOW Tabnuue.

Mpun CHYXEHUN YPOBHEN MbINN YYNTLIBAOT HEOBXOANUMOCTb COKpaLLeHUs1 TOHKUX MakpodyacTul, (aTMoc-
dbepHble 3arpsisHATENN ¢ AMaMeTpoM YacTuL, 2,5 MKM nnn MeHee; atMocdepHble 3arpsi3HATENU ¢ AMaMeTpoM
yacTu, 10 MKM Unn meHee) 1 MUHUMN3aL N0 BeIBpOCOB TsKENbIX MeTanmnoB (B 4acTHOCTH, BeIbpockl HY, cBsi-
3aHHble C MakpoYacTULaMn), MOCKOMbKY OHU UMEIoT TeHAEHLMIO HakanMBaTbLCs NpeanodTuTensHo Ha 6onee
TOHKMX MaKpovacTumLax Mbisn.

OueHkn ypoBHeli BbIOPOCOB, CBSI3aHHbBIX C NpuMeHeHnem HO T, ocHOBaHbI Ha exeaHeBHOM ycpeaHeH-
HOM rnokasaTene, cTaHaapTHbIX yCnoBusiX 1 yposHe O,, paBHOM 6 %. 1119 neproaos NMUKOBLIX HAarpysoK, nycka
1 OCTaHOBa, a TaKkKe B crlydae aKcnnyaTaunoHHbIX Npobrem CUCTEM ra3ooumncTki LienecoobpasHo paccmar-
prnBaTb KpaTKOCPOUHbIe NpeferibHble nokasaTenu.

6.2 CHMXeHUe BbIGPOCOB TAXENbIX METaNMoB

BeIBpochl TSXKenbIX MeTannoB BO3HUKAOT B pesyfbTaTe UX HanuMuusl B eCTeCTBEHHbIX KOMMOHEHTaX
nckonaemoro Tornnuea. bonbLWMHCTBO paccMmaTpusaeMbixX Tskenbix metannos (As, Cd, Cr, Cu, Hg, Ni, Pb, Se,
V, Zn) 06bIYHO NPUCYTCTBYIOT B BAe COeAMHEH WA (Hanpumep, oKeuabl, Xropuabl) ¢ MakpodacTtulamu. Moato-
My B kadyecTBe HOT cokpalleHUs BbIGPOCOB TSXEbIX METaNNoB 06blMHO NPUMEHSOT BbICOKO3(hEeKTUBHbIE
yCTpoWicTBa A5 0becnbiNMBaHus, HanpUMep Takue, Kak aM1eKTPocTaTU4eckne Un pykaeHble unbTpb.

Tonbko pTYTb 1 CereH YacTUYHO NPUCYTCTBYIOT B NapoBoi dase. PTyTu CBONCTBEHHO BbiCOKOE AaBrie-
HWe napa nNpu TUNUYHBIX SKCMyaTaUnMoHHBIX TeMnepaTypax, U ee cbop COBMECTHO C MakpovacTuLamm 3asu-
cut oT Buaa dunbtpa. B cnyvyae ucnonb3oBaHWA SMEKTPOCTATUHECKUX WM PYKaBHbIX (bUNbTPOB B
koMbuHauMM ¢ TexHonorusiMu Aecyrbgypusaunm ObIMOBbLIX ra30oB, TaKMMU Kak MOKPLIA MblreynoBUTeNb
(c ucnonbsoaHnemM ussectHaka CaCO3), MOKPOCYXOWN pacnbiUTeNbHLIA CKpy66ep 1nu BBoL Cyxoro copbeH-
Ta (B cuctemax fecynbypusaunm AbiMoBbIX razos TAC unn B TOMKy KOTNa Npy UCMONb30BaHUN Cyxoro agau-
TUBHOTO MeTofa), CpedHUI ypoBeHb yaaneHwua pTyTu coctasnseT 75 % (50 % — npu ncnonbsosaHUK
anektpocratudeckoro cdunstpa u 50 % — npu aecynsdypusauumn ALIMoBbIX razos), @ 90 % mMoryT 6biTb A0C-
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TUTHYTBI MPWY AONOMHAUTENBEHOM UCMOMNb30BaHUN YCTPONCTB AN CeNeKTUBHOW kaTanutuieckon obpaboTku
XBOCTOBbIX ra30B.

MuHepaneHoe cogepXaHune TonnMea BkovaeT B ceba pasnunyHble BeLlecTsa, 3aBucsLle oT ero npo-
nexoxaeHus. Takne Buabl TBEPAOro TOMNUBA, Kak KaMeHHbIe U Bypble Y, UMerT onpeaeneHHyo KOHLEH-
Tpauuio paccesiHHbIX 3MEMEHTOB (MPUCYTCTBYIOLIMX B O4eHb MarblX KOnu4ecTBax), BkNoYasa Tsbkenble
meTannel. MoBegeHWe TsHKenbIX MeTarnnoB B NpoLecce CKUraHUa ornpeaenseTcs CnoXHbIMU U3NKO-XUMK-
YyeckuMu npoLleccamMu. BONbLUIMHCTBO TSXKENbIX MeTansoB B NpoLecce CKUraHua Tsepdoro Tonnavea ncnapsi-
eTCs U 3aTeM KOHAEeHCUpPYEeTCsi Ha MOBEPXHOCTN MakpoyacTuy (T. e. fneTy4el 3onbl). BonbwMHCTBO MeTannos
MUMeIoT TakkKe JOCTaTOMHO HU3KME daBreHWs napa npu aKcniyaTauMoHHbIX TeMnepaTypax, COOTBETCTBYIO-
LLMX TUMNYHBIM YCTPOMCTBaM KOHTPOMSA 3arpsAsHeHUs BO3AyXa, YTo AenaeT BO3MOXHbIM MX KOHAEHCaUMIO Ha
MakpoyacTuuax.

HAT cokpalueHus BbIBPOCOB TSXENbIX METAIOB U3 OTXOASLLMX ra3oB, 06pasyoLmxcs Ha npeanpusTu-
AIX, rAe CKUraloT KaMeHHble 1 Bypble Yrnu, AoMKHa NpegycMaTpuBaTh UCMONb3oBaHWe BblCOKOAMEEKTUBHBIX
anekTpocTaTUYecKUX pUNbTPOB (YPOBEHb COKpalleHWs BblbpocoB — Gonee 99,5 %) unM  pyKaBHbIX
dunbTPOB (YpoBeHb cokpalleHus Belbpocos — 6ornee 99,95 %).

PTyTb nMeeT BbICOKOE AaBrieHue napa B yCTPONCTBAX KOHTPOSIS U PEryfMPOBKN NPU TUMMYHBIX 3KCMya-
TaUWOHHBIX TemnepaTtypax, U ee cbop B YCTPOMCTBAX KOHTPOMS U PEryriMpoBky 3aBUCUT OT cTeneHn cbopa
Makpo4dacTuL,.

Ha KpynHbIX MPOMBILLNEHHBIX MPEANPUATUSX, r4e B 3HepreTUYeckux Lensax okuraioT Teepaoe Tonaueo,
HOT cokpatleHns BeiGpocoB SO, 1 CHUKEHMS YPOBHEN BLIBPOCOB PTYTN NpeanonaraloT Agecynbdypusauuio
AbIMOBbIX Fa30B C UCMOMb30BaHNEM MOKPOCYXOro pacnblinTensHoro ckpybbepa u npumeHeHue ckpy6b6epa
MOKPOW OYMCTKN C UCMOMb30BaHUEM N3BECTU/U3BECTHSKA.

Ona cokpalleHus 1 orpaHnyeHus BeIOPOCOB PTYTU cnedyeT NPUMEHATb KaMeHHble Yriu XOopoLuero
Ka4ecTBa, MMetoLle CpaBHUTENbLHO HU3KOoe CoaepKaHue pTyTu.

Cawmble achdpekTUBHbIE pe3yfbTaThl 0 OYUCTKE OTXOAALMX ra3oB OT PTYTU NOAYYatoT NPU UCNONb30Ba-
HAW PYyKaBHBIX W anekTpocTaTnyecknx unbTpos. Bbicokaa Npou3BOAUTENbHOCTb 3MNEKTPOCTaTUHeCKUX
dunbTpoB obecneunsaeT apdeKTMBHOE yaaneHue pTyTh U3 CKUraeMblX BUTYMUHO3HBIX KaMEHHBIX Yrien
npu Temnepatypax meHee 130 °C. Kpome Toro, HekoTopble KOMBUHaLMN CUCTEM ra3004MUCTKA MOTYT [0 U3BECT-
HOW cTeneHu yaansiTe OKUCIIEHHYIO N YaCTUYHO CBSAI3aHHYIO PTYTb. [INsl pykaBHbIX U 3M1EKTPOCTaTUYECKMX
unbTPOB, KOTOPbLIE KOMBUHUPYIOT C TexHonorusaMu aecynbcypusauun (B ckpybbepax MOKpO OYUCTKU C
MOMOLLIbIO M3BECTHSIKA, MOKPOCYXUX pacnblimTenbHbIX ckpybbepax) unm npu BBoge cyxoro copbeHTa (B cuc-
Temax gecynbcypusaumm abiMoBbIX rasos TOC) B TONKy KoTna npyu UCMNOMNb30BaHUA CyXOro aaauTUBHOMO
MeToaa, MoryT ObITb Nony4YeHbl cpeaHue HopmaTuebl yaaneHust ptytu ao 75 % (50 % — B anekTpocTatudec-
Knx cpunbTpax u 50 % — npu gecynedypusauun) unu go 90 % npyu 4ONONHUTENBHOM CENEKTUBHOM KaTanu-
TUYECKOM BOCCTaHOBIEHWU XBOCTOBbIX rasos.

YpoBeHb ynaBnMBaHus pTyTU NPU CKUraHUn CybBUTYMUHO3HBIX N BypbIX Yriiei 3HauMTeNbHO HUXKe 1
konebnetcs B npegenax ot 30 % Ao 70 %. Bonee HWU3Kue ypOBHU ynaBnMBaHUs PTYTU Ha NpPeanpuUsITUsIX,
NCNONb3YIOLWUX CYGOUTYMUHO3HBIE UNK Bypble Yrun, 0BBbACHAIOT HU3KUM codepXXaHWeM yrrepoaa B 305e u
6onee BLICOKUM coaepXkaHnem ra3oobpasHoin pTyTH B AbIMOBLIX razax, obpasyloLmxcsl NpyM cropaHum aTux
TONNUB.

B kavectBe HOT MoXHO paccMaTpuBaTb Nepuoandecknini NpoN3BOACTBEHHBIA KOHTPOMb (MOHUTOPUHT),
KOTOpbIA pekoMeHAyeTCsl NPOBOANUTL C YacTOTON OT €XEerogHoro Ao 04HOIo pasa B TpU rofa B 3aBUCUMOCTUN OT
BMAa ucnonbayemoro yrnsi. O6Lme BbIGpoCk! pTyTU CNeayeT KOHTPONUPOBATL He TOMbKO Ha NPUCYTCTBUE PTY-
T, HO U Ha ee HanuMuue Ha TBepAblX YacTuuax.

6.3 CHwkeHue BbIGpOCOB Auokcuaa cepbl

Bui6pockl anokcnaa cephl (SO,) obpasyloTcs B pesynbTaTe NPUCYTCTBUSA cepbl B TBEpAOM Tonnuse,
noaToMy ANs NpeanpuaTUiA CXUraHue TBepAoro TOMMMBa C HU3KUM codepXXaHneM cepbl (ManocepHUCTOro
TONNMBa) paccMaTpuBaloT Kak npumeHeHue HAOT. OgHako UCNonb3oBaHWE ManoCepHUCTOro TOMMMBA Ha
KpynHeIX TOC, MOLHOCTL KOTOpbIX NpesbilaeTt 100 MBT - v, kak npaBuno, paccMaTpuBaroT TONBbKO Kak Aonofi-
HUTeNbHOe MeponpuAaTMe Ans cokpalleHus Bbibpocos SO, B KOMBUHaLMK C APYTUMUA MEPONPUATUAMM.

Hapsay ¢ ncnonb3oBaHMeM ManocepHUCTOro TONMUBA K TEXHOMOMMAM, pacCMaTPUBAEMbIM B KauecTBe
HAT, MoryT 6biTb NpuuUcieHbl rasHbBIM 0bpasoM cnegytowme: gecynbgypusaums ¢ NOMOLbI MOKPOro
ckpyb6epa (nokasaTtenb cokpaweHa — 92 %—98 %) n MOKpOCYXoro pacnbiniMTensHoro ckpybbepa (nokasa-
Tenb cokpaleHua — 85 %—92 %), Aons KOTopbIX Ha pbiHke cocTasnsAeT 6onee 90 %.
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Tabnwuua 6 —HOT npeaoTBpalLeHns U KOHTPOIS BbIOPOCOB MbINU U TSXKENbIX METAINNoB, OCaXAEHHbIX Ha NbIN

Mpepnpusatus
OneiT Boszpevicteue
HAOT Skonornyeckuit achdekt o MpurogHsie aKennya- OprmH::omym SKOHOMUHECKUIA 3hheEKT Mpumevarue
poeKTU- K MOAGPHU- Taumu cpeny
pyemble
3auuun
SnekTpo- CokpaleHue BbibpocoB nbinn. | Ocy- Ocy- Boicokmii | Het 3artparhbl cocTaBnAaloT | Onekrpoctatndeckun  unbTp — nNyd-
craTuyec- YpaneHuve TsXenbix MeTannos | Wect- | WecT- 13—60 eBpO Ha Kaxgbivi| Wee 3KOHOMUYECKoe peleHne, 0cobeH-
K punbTp | 1 Hg — pesynbTat nonoxu- | BUMO BUMO KBT. HO ANSA KPYNHbIX Npeanpuatun. PTyTs,
TeNnbHbIA, HO UMeeTCsl He3Ha- OTOT Nokasarens He BKNIO- [ CBA3aHHAsA € NbINbIO, HAXOAUTCS HA TBEP-
yYATENbHbIM  NOOOYHBIN  3h- yaeTr B cebs kanuTanbHble | AblX YacTuuax, NO3TOMYy OHa XOpOLWO
ekt 3arpatel Ha 06paboTky co-| ynaBnuBaeTtcs 3NEeKTpoCTaTUYECKUM
6paHHON 30Mbl U CUCTEMBI | HUNBTPOM.
TPaHCNOPTUPOBaHWS, KOTO- | B criyuae GUTYMUHO3HbLIX U BypbIX yrien
pble ABNAITCA 3HaunTenb- | yaanenne Hg menee addektmBHO n3-3a
HbIMWU NPW UCMOSIb30BAHUM | BLICOKOM LLENOYHOCTU 30JS1bl U HU3KOIO
6ypbIx yrnen ypoeHsi HCI B AbIMOBbLIX rasax
PykaBHbIii CokpalweHue BbiGpocoB ToH-| Ocy- Ocy- Boicokuit | Odbdek- 3atpatbl Ha akcnnyaTaumio | Ha npeanpusitusix, rge ocyllecTBrnsiioT
duneTp KOAMCMEPCHON Nbinu (3arpsi3- | wecr- | wecT- TUBHOCTb M TeXHUYecKoe 06CNyXMBa- | CXUraHne KaMeHHOro YIJsl, pyKaBHble
HAOWME BelwecTBa AWaMeT-| BUMO BUMO npeanpusi- | HMe Bblle, YeM NpU UC-| PUNbLTPLI B OCHOBHOM UCTONbL3YIOT B CY-
pom yacTuy 2,5 MK 1 3arpsasHsi- TMIA  ByaeT | nonb3oBaHWK 3NEKTPOCTa- | XUX U NONYCYXUX TEXHOMOMMSAX HUCXOAS-
owpe BelecTBa ANamMeTpoM CHUXaTBCA | TU4eckoro uneTpa Lero NoToka Ansa cokpaueHns Bbibpocos
vyactuy 10 MmK). Ha 0,1 % S0,.
YpaneHve TsxXenblX MeTannos PTyTb, CBSI3aHHasi ¢ NbiNblo, HAXoQUTCA
n Hg — nonoxurtenbHbIl dak- Ha TBepAblX YacTuuax, no3ToMy oHa Xo-
TOP, HO VMEEeTCA He3Ha4u- pOLIO YNaBnvBaeTCsl pPyKaBHbIM  u-
TenbHbIV NOBGOYHBIN 3thdekT neTpom. B cnyyae 6UTyMUHO3HBIX U By-
pbix yrnen yaanedvwe Hg menee addek-
TUBHO M3-3a BbICOKOW LLLENTOYHOCTU 307bl
1 Hu3koro ypoBHsi HCI B gbIMOBbIX rasax
LnkroHbl CokpaueHune Bbibpocos nbinu | Ocy- Ocy- Bbicoknii | O4veHb Huskue kanutanbHble 3a-| TakXe Kak anekTpocTatnyeckue M TKaHe-
wecr- | wect- orpaHuyeH- | Tparbl Bble unbTPLI, ANS NpeaBapuTenbHOro
BMMO BVMO HO€ YMeHb- ob6ecnblnuBaHmA MOTyT ObiTb MCMOMNB30-
LeHWe TOH- BaHbl MEXaHW4eCK/e LUMKMOHBbI
KUX YacTuy
Ho6Gaeky ak- | CokpauweHune BbibpocoB Hg Ocy- Ocy- Orpanu- Hobaeku aktmBupoBaHHoro | [Jo6aBkn akTMBMPOBaHHOIO yImsi B Ae-
TUBUPOBaH- wecr- | wect- yeH yrns B gecynbypusaTtopbl | Cynbdypn3aTopbl NoKa WMPOKO HE npu-
HOro yrnsi B BMMO BHUMO CBfI3aHbl C HU3KUMM Kanu-| MeHsIloT M3-3a YBEeNUYeHUsi coaepKaHus
aecynbdy- TanbHbIMM WU SKCMyatauu- | pTyTU B rvnce
pusaTtopsl OHHbIMK 3aTpaTamu
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TexHonoruu cyxoli aecynedypusaLmm AbIMOBbIX ra3oB MyTeM BBoAA CyXoro copbeHTta B TOMKY KoTna
Mpy UCMONbL30BaHUN CYXOro aaaUTUBHOIO MeToda UCNOMb3YIOT raBHbEIM 06pasom Ha KpynHbix TOC, Tenno-
Bas MOLHOCTb KOTOPbIX HKe 300 MBT - u.

Mokpeble ckpy66epbl gatoT Takoe NpenMyLLECTBO, Kak cokpalleHne BbiGpocos HCI, HF, nbinu 1 Tsaxensix
MeTannos, HO U3-3a BICOKON CTOMMOCTU MoKpble ckpybbepbl He paccMaTpuBaloT B kauecTee HAOT ans npea-
NPUATUNA MOLLHOCTbLIO MeHee 100 MBT - u.

PasrpannyeHne HOT moxeT 6bITb caenaHo Ans KpynHbIX NpeanpusTUA NO CXUTaHUIo YronbHOMN Nbliv 1
MO CXKUraHWio TBEPAOro TOMAMBA B KUMSILLEM COe, MOTOMY YTO UCMONb3YHOT pasnnYHble TeXHUYecKe BapuaH-
Tbl ecynbgpypusaLmn.

Kpome 1Cronb3oBaHWA ManoCepHUCTOro yrns Ha NpeanpusaTUsX Mo CKUraHWo YrofbHOW Mblv pac-
cMmaTpuBaloT B Kayectse HAT crnegyrowme TeXHOMOMMU: MOKPOCYXMe pachnbiinTesnbHble ckpybbepkl; ans
npeanpuaTniA ¢ NpousBoaUTeNbHOCTLIO Hke 250 MBT -4 — Takke BBOA Cyxoro copbeHTa (B CUCTEMBI
Aecynbdypusaumm AbIMoBbIX razoB TOC nnu B TOMKyY KOTa NpU UCNOMNb30BAHUN CYXOro aaAuTUBHOMO METo-
Aa) (1. e. BBOA cyxoro copbeHTa ¢ HenocpeACTBEHHO MPUMBIKAIOLLMM PYKaBHBIM (PUIbTPOM). TN TEXHONOMK
3aHUMaloT Ha pelHke 6onee 90 % MeToaoB Aecynbdypusaumm AbIMOBbIX ra3oB. COOTBETCTBYIOLMA YpOBEHD
Aecynbgypnsaunm ana MoKpblx ckpybbepos cocTasnseT oT 85 % Ao 98 %, 4ns MOKPOCYXMX pacnblnTeb-
HbIX ckpy66epoB — oT 80 % A0 92 % u ansa BBoAa cyxoro copbeHTa (B cucTeMbl Aecynbdypusaum AbIMOBbIX
rasos TOC unu B TONKY KOTMa Npu MCnonb3oBaHUM cyxoro agautusHoro metoga) — o1 70 % 40 90 %. OgHako
3TO YCMoBME He sABNsieTCs HeobxoAuMbIM Ansi nNpoBedeHus Aecynbdypusaunn Ha npeanpusaTusx, ecrnm
BbIGpock! SO, HMKe YpOoBHEN BbIGPOCOB, 06YCNOBNEHHbIX MpuMeHeHnem HAT.

MokpblIii ckpy66ep AaeT BbICOKUIA YpoBeHb cokpalleHus Bbibpocos anst HF u HCI (98 %—99 %). Ans
060UX 3arpAsHALMX BELLECTB NP NCMNOMb30BaHNM MOKPLIX CKpYGGEpPOB YpoBeHb CBA3bIBAHUS BEIGPOCOB
coctaenseT 1—5 mr/HM3. OBopyaosaHne Ans AecynbdypusaLmm, ocHalleHHoe BpaLlaloLLMMACS Tennoob-
MEHHWKaMWN C MepeKpecTHbIM NMOTOKOM rasoBbIX TenroHocuTenen, obecneynsaeT 6onee BbICOKWE YPOBHU
BbIGpocoB. Ana HF addekTneHocTb nonHoro yaanexus Hike, Yem ans SO, n HCI.

[pyroe npeumyLLecTBo MOKporo ckpybbepa — ero Bkiiag B cokpalleHue BbIOpOCOB Mbifv U TSHKENbIX
meTannos (Bkiovasa pTyTh). CyllecTByOWME 3aBOAbI, NPUMEHSIIOWNE CUCTEMY MOKPOW Aecynbdypusauuu,
MOTyT yMeHbLIMTL BbiGpockl SO, NOCpeACTBOM ONTUMU3ALIMN CTPYKTYPLI NOTOKa B a6CopBLMOHHON Kamepe.
Mpouecc MOKPON OYUCTKU OLLYTUMO AOPOr ANA MarnbiX NpeanpusaTUi, NOSTOMY ero He paccmaTtpusaloT B
kavectse HAT Ana npeanpuaTuin MowHocTbio MeHee 100 MBT-4. OgHako B oTnnumMe OT APYrUx cUCTeMm
Aecynbdypusaunm Mokpble ckpyb6epbl NPON3BOANAT MMNC, KOTOPLIN MOXET ObiTb BTOPUYHBIM KOMMEPYECKUM
NpoAyKTOM, UCMOMb3YeMbIM B CTPOUTENLCTBE UIN LIEMEHTHOW NPOMBILLNEHHOCTHU.

Ckpy66epbl, UCNONb3YtoLMe MOPCKYIO BOAY, pacCMaTpUBaloT B KadyecTBe anemeHTa npumerHenua HAT,
TakK Kak OHW OTMMYaKTCA BLICOKON HAAEXHOCTLIO U XapakTepusyroTcsl CPaBHUTENbHO NPOCTLIM NPOLEeccoM
akcnnyaTtauuu, He Tpebytowmm o6paboTku WnamMa 1 He NPUBOAALLMM K 06pa3oBaHU0 NOBGOYHBLIX NPOAYKTOB.
OpHako MecTHbIe YCNoBuUA, CBA3aHHLIE C UCMONb30BaHWEM MOPCKOW BoAbl (Hanpumep, NPUIMBHOE TeYeHue),
OOMKHbI ObITh TWATENbHO UCCNeaoBaHbl 4 NpeaoTBpaLLeHUA NoBbIX HeraTMBHLIX 3KOMOrMYECKUX Bo3aen-
CTBUA.

HeraTuBHblE BO3AEACTBUS MOTYT Talcke CTaTh pe3ynbTaToM CHUKeHUS YpoBHS pH B HenocpeACTBEHHOMN
6nNN30CTN OT BNEKTPOCTaHLUMK, a Takke U3-3a MNOCTYNNEeHUA OCTaOWNXCA MEeTaroB (TsKenbiX MeTansos, B
YaCTHOCTU PTYTWN) N NeTy4en 30Mbl. ITO 0COBEHHO OTHOCUTCSI K NPeANPUATUSIM, PacnonoXeHHbIM B Aellb-
Tax pek.

Opyrvue TexHonorun gecynbdypusauun, Takme Kak KOMOUHUPOBaHHbLIE TEXHOSOMMN AN COKPaLLeHNs
BbIGpocos NOy 1 SO,, Hanpumep NpuMeHeHWe akTuBMpoBaHHOTC Yrns u npouecca DESONOX (npouecc
Degussa SOy — NOy), paccmaTpusaioT B kauecTse HOT B cnyvae, ecnuM MecTHble YCNOBUA MO3BONAOT
NCNONb30BaTb 3TU TEXHOMOMMU U KanuTarioBNoXeHUs onpaBabIBaloTCA.

OdbcbekT ecTecTBEHHON AecynbdypUsaLnn B COOTBETCTBUM C UCNONb3OBaHUEM MarioCepHUCTBIX BypbIX
yrne ¢ HU3KUM coaep>kaHeM Cepbl U BLICOKON LLIEIOYHOM 30MbHOCTLIO TaKkke nossonaeT yaanate SO, Ha
ypoBHe A0 90 %, HO NPUBOAUT (U3-3a HU3KOTO KAYecTBa TOMMMBa) K 60NbLIMM BEIGPOCaM NbIN U BLICOKOMY
06pa3oBaHnIo OCTATOYHbIX BELLECTB.

TemnepaTtypa ropeHus Npu CKUraHUA B KUMSILLEM crioe GnaronpusiTHa AnA pearupoBaHusa cepbl C
COeIMHEeHUAMMU KanbLMsA UNU MarHus, Ao6GaBneHHbIMU B KUNALLMIA cnoit. MpoayKTbl peakuun, Takue Kak runc u
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HenpopearnpoBaBLUWUI V3BECTHSK, YAANSOT YacTUYHO 13 KUMSILLEro crnosi BMecTe ¢ AOHHOW 30101, YacTud-
HO — C NOMOLLBIO 3NEKTPOCTAaTUYECKOro ocaguTensa Unm pykasHoro ounbTpa BMecCTe C NeTy4ven 30M10M.

Buicokue cooTHolweHns Ca/S HeobxoamMmbl ANs 3HAYNTENBHOrO COKPaLLEHUS YPOBHS CEpbl MPU CxXura-
HUX B KUMALWEM crioe B Gonbluein Mepe, YeM Mpu MOKPOW O4MCTKe UMK B ckpyBBepe ¢ pasbpbiarvBatoLiMm
yctpoiicteoM. OAHaKo gaxe Npu oYeHb BLICOKOM COOTHoLWeHUM Cal/S cxuraHme B KAMSILLEM CIoe He MOXEeT
OOCTUTHYTb TaKuX >Ke BbICOKUX YPOBHEN cokpalleHMs BIBPOCOoB, Kak NPy MOKPOIN QUNCTKE.

Bornee BbIcOKMe cTeneHN gecynbdypusaLn AOCTUXAMBI MPU CXUraHn TOMMMBA B KOTNAX C LIMPKYn-
PYOLUM KUAALLMM cnioeM. Tpu KUraHum KaMeHHbIX 1 6ypbIX Yrien B KoTnax ¢ LUPKYNUPYOLWUM KAMALWUM
crnoem Bo3mMoxHa apeKkTMBHOCTb yaaneHus, pasHasa 80 % — 95 %, npu cpegHem cooTHowweHumn Ca/S (T. e.
2—4). Ecnn B ToNnuBe yBenuunsaeTca cogepkaHue cepbl, To Ca/S HEMHOro CHKaloT ANns onpeaeneHHoro
yaaneHus cepbl (Hanpumep, 90 %-Hoe yaaneHue). OgHako dakTudecknini yaenbHbI MaccoBbBIN pacxon
N3BECTHsIKa oKasblBaeTca Hornblue, YTO NPMBOAUT K 06pa3oBaHUI0 OCTaTKOB.

CoBpeMeHHas TEXHOMNOMMsl CXKUraHUsA BbICOKOCEPHUCTOro Tonnuea (4 %—6 % S) B umpkynupytowem
KUMsiLLem croe AoMmkHa 00beauHATL:

a) ynasnuBaHWe cepbl U3BECTHAKOM B Neyu;

6) ynaBnuBaHWe cepbl Ha XONOAHOM KOHLE TernoobMeHHMKa,

Koraa yuTeHbl Bce acnekThl, yaBnuBaHne cepbl Npu CKUraHUM TONMMBa B LUPKYNUMPYOLWEM KANSLWeM
croe ¢ BNpbICKOM N3BECTHSIKA B KUMSALLMIA CMON MOXHO paccMaTtpuBaTh B kayecTBe HAT Ans ManocepHUCToro
1 ymepeHHo cepHucToro Tonnuea (meHee 1 % — 3 % S).

Mpwn CXUraHUM TOMNMBA B NMy3bIPLKOBOM KUMSILLEM Crioe COoTBeTCTBYIoWasn adhekTMBHOCTb yaaneHus
HaxoauTCs B MHTepBane oT 55 % A0 65 %, YTo 3aBUCUT OT kKavyecTBa KaMeHHbIX Un BypbIX Yrien, a Takke oT
KayecTBa M 06beMa noTpebneHns n3BecTHsIKa. M3-3a HU3KOW cTeneHu aecynsdypusanum npu cxXuraHum Ton-
NVBa B Ny3bIPbKOBOM KuMsLWeM croe B kavecTse HOT HeJonycTUMO paccMmaTpuBaTh BBeAEHWE U3BECTHAKA
nnu gonomuTa. MpUMEHUTENbHO K KOTNaMm Ansi CKUraHs TONNMBA B MY3blPLKOBOM KUMSLLEM CINOE, TAe CXura-
tOT TOSIbKO KAMEHHbIE YN, TEXHOMOTMN O4YUCTKN YXOASALLNX ra3os, yxe onucaHHble kak HOT cxuraHus yronb-
HOW Nbinu, Tawke asnstotes HAT ¢ cCOOTBETCTBYIOLWMMUN YPOBHAMU BbIGPOCOB.

PekoMmeHaauun no npumeHeHuo HOT Aecynbdypusaunm oTXOAALMX rasoB U CBASAHHLIX C HAMU
BbIGPOCOB NpeacTasneHsl B Tabnuue 7. YpoBHU BbiBpocoB, ceAsaHHble ¢ HAT, ocHoBaHbI Ha eXeaHeBHOM
ycpeaHeHHOM MokasaTene, CTaHOAapTHBIX YCAoBUAX U ypoBHe O,, paBHOM 6 %, U NpeACTaBnAlT TUMNYHYIO
cutyauuto. Ins neprodos NUKOBLIX HArpysoK, Mycka n ocTaHoBa, a Takke ANA Nepuoaos aKCNNyaTauoHHbIX
npo6rnem cUCTeM razoouMCTKN AOSDKHBI BbITh PACCMOTPEHLI KPaTKOCPOUHblE NpedenbHble NokasaTenu.

TexHonoruv ana npeaoTspalleHns U KOHTPONA Bbibpocos SO, NpeacTasneHsl B Tabnuue 8.

Tab6nuua 7 — Pekomengauumn no npumerennio HAT npegotepaweqns n perynuposaHus sbibpocos SO, Ha npeanpu-
ATUSX, FAe CKUraloT KameHHble U Gypble yrnm

Yposetb BbIGpocos SO,

cooTsetcTBytowmr HAT, Mpowua-
mr/um® HOT poctxeHns BoA-
MouwHocTts, | TexHonorus 33/1HHBIX YPOBHEN T— CTBEHHbIN
MBT -y CKUraHWs . BbI6pocos SO KOHTpONb
Mpoeku- Dencrsy- 2 (MOHWTO-
pyembie owme o)

npeanpusiTUs | NpeanpuATUA

50—100 | KonocHukoeas ManocepHuctoe Tton-| MNpoektupyembie u aen- | MoctosH-
peweTtka 200—400 | 200—400 | nueo wnu FGD (sds) cTByIOWME NPEANpPUATUA HbI

PC 200—400 | 200—400 | ManocepHuctoe Ton-| MpoekTupyemble u gew- | MNoctosH-
nueo FGD (sds, dsi) CTBYIOWME NMPEANPUATUS HbIN

CFBC u PFBC| 150—400 | 150—400 | ManocepHuctoe Ton-| Mpoektupyembie n aen- | MoctosH-
NNBO. CTBylOWME NpeanpusaTrA HbIN
BeeaeHue n3BecTHsKa

BFBC 150—400 150—400 | Manocepuuctoe Ton-| Mpoektupyemble u pgewn-| MoctosH-
nmeo CTBylOWME NpeanpusaTus HbIN
FGD (dsi)
FGD (sds)
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YpogeHb Bbibpocos SO,
cootBeTcTBYloWwmMA HAT, Mpowus-
mrium® BOfI-
MowHocTs, | TexHonorus HAOT poctukeHns sanaHHbIX n CTBEHHBIN
MBT -y oKuraHms ypoBHeit BbiGpocos SO, PUMEHUMOCTE KOHTPONb
MpoekTu- Oeictey- (moHuTO-
pyembie owume PWHI)
npeanpuaTUS | NPeanpusiTus
100—300 PC 100—200 100—250 | ManocepHucToe Tonnueo. | MNpoekTvpyemble u Aaeii- | [MocTosH-
FGD (wet, sds). CTByIOLME NPeanpuaTuA HbIN
FGD (dsi, He Bbiwe
200 MBT - u).
Ckpy66epbl ¢ Ucnonb3oBa-
HUEeM Mopckon Bogbl. Kom-
OUHMPOBaHHbIE TEXHOIO-
'y cokpalleHus BblGpo-
coe NOy 1 SO,
CFBCwu ManocepHucroe Tonnmeo. | MNMpoektupyembie u aen- | MNoctosH-
PFBC 100—200 100—250 | BeegeHue U3BeCTHSKA CTBYIOLWME NpeanpusaTusi HbIW
BFBC 100—200 100—250 | ManocepHuctoe Tonnumeo. | MNpoektupyemele u aen- | [NocTosH-
FGD (wet, sds) CTBYIOLWME NpeanpusATusi HbIN
Bonee PC 20—150 20—200 | ManocepHucTtoe Tonnueo. | Mpoektupyemble u gen- | Moctosx-
300 FGD (wet). CTBYIOILME NPEANPUATUA HbIN
FGD (sds).
Ckpy66epbl ¢ cnonb3oea-
HWeM mMopckomn Bogbl. Kom-
BUHUpPOBaHHLIE TEXHOMO-
MK cokpalweHusi BblGpo-
coB NOy n SO,
CFBCwu ManocepHucroe Tonnueo. | Mpoektupyemble n aeii- | Moctosu-
PFBC 100—200 100—200 | BeegeHne n3BecCTHsIKa CTByIOWME NPeanpusaTUA HbIl
BFBC 20—150 20—200 ManocepHucToe Tonmueo. | MpoekTupyemble n Aen- | MNoctosH-
FGD (wet) CTByIOWME NPeanpusATUA HbIN

16




Ll

Tab6nwuuya 8— TexHonomu npesoTBpalLeHns u KoHTpons Bbibpocos SO,

wMx NpeanpusitTum nocpen-
CTBOM UCMNONb30BaHWUs Ae-
cynbpypusatopos obecne-
unBaeT nobouHylo BeIroaQy B
BUZIe KOHTPONSI TOHKOW NbiNn
u Hg

HbIX BOA U TshKe-
NbIX MeTannoB M
ocTalolencsa  30-
Nbl Ansi MOPCKON
cpeabl

Mpegnpustus
OnbIT N Oxupaembin
. Bospencreune Ha .
HAT Skonorndeckuin achekt Mpurogxbie | kennya- | arolLylo cpen 3KOHOMUYECKUI Mpumeyanue
MpoexkTu- K MOmEpHN- |  TaLMM PyXatoly! Y achchexT
pyemble
3auuu
[MepBrvHbIE MEPONPUATUS
Mcnonb3oBaHue CoxpauieHne Boibpocos SO, | Ocyuwiecteumo | Ocy- Boicokuii | Bo3amoxHo noBbl-| 3aBucnt o7 | Bo3mOXHO mMoBbileHue BblGpocoB
MariocepHUCTOro B MCTOYHVKE 06pa3oBaHus wecT- weHve BbIGpOCOB| TONNMBa nbiu n NOy
Tonnmea BUMO N n NOy
Koten, obopygo-| Cokpauwenue BoiGpocos SO, | OcyuiectBumo | OveHb Bbicokun | Beicokme BbIOpo-| Cneunduka
BaHHbIi Tomko €| uNOy orpaHum- cbl N,O npeanpuaATus
KUNAwmnm cnoem YeH
Bropu4Hble meponpusTusi
Mokpeii ckpy66ep, | CokpalueHne BblbGpocoB | OcyuwecTBu- Ocy- Boicokun | B cBsisuc tem, uto | Cneundmka | M3-3a BbICOKMX 3aTpaTt Ha TEXHOMO-
B koTopom ucrone-| SO,, HF, HCI, nbinu, Hg u| mo, Ho npume-| wecT- MCMONb3YIOT W3- | NPeanpusaTus | MU € UCNOMNb3OBAHWEM  MOKPbIX
3yeTcs n3BecTb/ns-| Se. HAIOT peako Ha | BUMO BECTb, BbIOPOCHI ckpy66epoe ata TexHonorms — 60-
BECTHSK, C Mpou3-| PekoHCTpyKuma [EencTBylo- | npeanpusitu- As, Cd, Pb n Zn fiee S9KOHOMUYHOE peleHne Ans
BOACTBOM runca WUX MPeanpuATUA nocpep-| sX, MOLWHOCTb MOryT OblTb He- KPYNHbIX NPEANPUSITUNA.
CTBOM MUCMOMb30BaHWUsI [e-| KOTOPbIX HUXe MHOTO BbIlWE. CyuuecTBylowme Mokpble ckpybbephl
cynbpypusatopoe obecne-| 100 MBT -4 MoBblweHne BbI- MoryT O6blTb YCOBEPLWEHCTBOBAHbI
umBaeT nobGouHylo BhIroay B 6pocoe CO,. nocpeacTBOM ONTUMM3AUUKN CTPYK-
BUAE KOHTPONS TOHKOW Nbinuv CO6pocbl  CTOYHbLIX Typbl noToka B abcopbepe.
mHg BOA azo06pasHble coeguHeHus Hg2+ B
AbIMOBLIX rasax, cnaboycronymBbie
no OTHoweHuio K Gonee cunbHbIM
rpynnam, o6bIMHO «3axBaTbIBAOTCA»
Ha MOKpbIX ckpyb6epax ana gecyns-
dypusaummn abIMOBLIX Fa30B
Ckpy66epbl, B ko-| CokpalueHue Bbi6pocos | Ocywecteumo | Ocy- Boicokuit | TenaeHums k cHu-| Cneumndmka | WMcnonb3oBaHne MOKpLIX Ckpy6Ge-
Topbix ucnonbayiot | SO,, HF, HCI, neinn n Hg. wecr- XeHuto ypoBHsl pH | npeanpusitua | poB (C NPUMEHEHMEM MOPCKON BOAbI)
MOPCKYI0 BOoAy PekoHCTpyKUMs  AenCTBYIO- BUMO B Bblbpocax cTou- OuUeHb 3aBUCUT OT MECTHbIX YCMOBUWN,

NMOTOMY YTO 3arpsi3HsIOLME BEWEeCT-
Ba NOCTYNAIOT B MOPCKYIO cpeay.
MasoobpasHble coeanHenns Hg?* B
AbIMOBLIX rasax, cnaboycronymBbie
no OTHOWeEHWI0 K Bonee cUNbHBLIM
rpynnam, o6bluHO «3axeaTbiBalOTCA»
Ha MOKpbIX ckpyb6epax ana gecyns-
ypu3aumm gbIMOBbIX Fra3oB
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MNpeanpusatus
OnbIT . OxuagaemMbIi
HAOT Jkonorudeckui achext akcnnya- Boaneictaue Ha SKOHOMUYECKUA Mpumevanune
MpoekTu- Ipurontbie Tauun | CKPYarwolyio cpeny achekr
pyeMble K MOOepHU-
3aumm
Apyrve Tunbl | Cokpalwermne seibpocos SO, Ocywecteumo, | 3aBucut OueHb | 3aBucut ot TexHo-| Her aaHHbix | CokpalweHne BoiGpOCOB Apyrvx 3a-
MOKPbIX HO Ha MPOEKTU-| OT  KOH-| OrpaHu- | norum IPS3HAIOWMX BELWECTB 3aBUCUT OT
ckpyb6epos pyembiXx Mpea-| KpeTHOoro yeH cneymnanbHbIX TEXHONOMI
npusTUAX MNpu- | Npegnpw-
MEHSIIOT peaKko | ATUA
Mokpocyxoi | CokpauwieHve Beibpocos SO, HF, | Ocywiecteumo | Ocy- Boicokun | Ocrtatku, koTopble | Cneunduka lasoobpasmbie coeanHennst Hg? * B
pacnbinm- HCI, nbinn n Hg. uiecT- HeoOxoAuMO 3a- | nMpeanpusTUsi | AbIMOBLIX rasax, cnaboycTonumBble
TeIbHbIN PekoHCTpyKUMA  OercTBYOLWMX BMMO XOpPOHSITb Ha Mo- no oTHowWweHuio K Gonee CUNbHbIM
Ckpy66ep npeanpuaTuii NOCpPeacTBOM UC- TNIUFOHaX. rpynnam, o6bIMHO «3axXBaTbIBAOTCS»
nonbL3cBaHusl aecynbdypusaro- CHumxeHune obLuen Ha MOKpbIX ckpy66epax gnsa aecynb-
poB ob6ecne4nBaeT NOBOYHYO Bbl- ahHeKTBHOCTH dypu3saumm AbIMOBbIX ra3oB, B YacT-
rogy B BuAde KOHTPONA TOHKON HOCTM Ha PyKaBHbIX punbTpax
nbinv n Hg
Beog Cokpauierve Bbibpocos SO, HF, | Ocywiecteumo | Ocy- Boicokun | Ocrartku, kotopble | HeT aaHHbIX
copbeHTa HCI, nbinn iect- Heobxoaumo  3a-
BVMMO XOpPOHATb Ha Mo-
TNIUroHax
Opyrve Cokpawenne BoibpocoB SO, n| Ocyuectsumo, | 3asucut OueHb CokpalueHne BbIGpPOCOB ApPYrvxX 3a-
TEXHONMOrMM | NPU UCMNONb30BaHUM KOMOWMHWUPO- | HO Ha MPOEKTWU-| OT  KOH-| orpaHu- IPSI3HAIOWMX BELECTB 3aBUCUT OT
BaHHbIX TEXHONOIMIN — TaKXKe Bbl- | pyeMblX Mped- | KPeTHOro YeH creumanbHbIX TEXHOIOMM
6pocos NOy npuATMAX Npu- | Npeanpu-
MEHSIIOT peaKko | sATus
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6.4 CHmkeHue BbIGpocoB/c6pocoB pTyTU

Ana cHwkeHus BbIGPOCOB/cGpocOoB PTYTM HeoGxogumo obecneuvBaTb BbINOMHEHWe TpeGoBaHUiA
OupexTunebl 2008/105/EC [3], cornacHo KOTOPOW Npu 0TCYTCTBUM NpeaenbHbIX NokasaTtenei ansa EC, rocyaap-
ctBa — yreHbl EC gonxHbl ycTaHOBUTL cTaHAapThl AN BbIBpocoB/COPOCOB pTYTN CaMOCTOSATENbHO B COOT-
BeTcTBUM ¢ [lupekTnson 76/464/ESC [4]. Takue cTtaHAapTbl AOIDKHBLI NPpUHUMaTL BO BHUMaHue HAOT u He
[OMXKHBI BbITb MeHee CTPOrMMK, YeM CorocTaBUMbIE NpeaesibHbIe NokasaTenu, npueeaeHHble B AupekTu-
Be 2008/105/EC [3]. Kpome Toro, oHM AOMKHbI YCTAHOBUTL NpoLieaypbl NPOBeAEHUs MOHUTOPUHIA COCTOAHUSA
oKpyXaroLlen cpeabl.

Ona npeanpuatuin MowHocTbio MeHee 100 MBT -4 B kauecTBe HA T paccMmaTpuBaloT UCNoNb3oBaHNe
ManocepHUCTBIX KaMeHHbIX Yrien unn Beoa copbeHTa.

6.5 CHwkeHUe BbIGPOCOB OKCUA0B a3oTa

OcHOBHbBIMK OKCUAAMKN a30Ta, BbIbpacbiBaeMbIMU BO BPEMS CKUTaHUsi TOMMNMBA, ABASIOTCA MOHOOKCUA
asota (NO) n anokemna asota (NO,), coBmecTHO o6osHavaemble Kak NOy, n okena anasota (N,O).

Ha npeanpuatuax, rae CKUralT YrofbHyo Mbiflb, cokpalleHue BbibpocoB NOy ocyllecTBAAOT ¢
MOMOLLBIO NEPBUYHBLIX U BTOPUYHLIX MeponpuaThiA, Hanpumep Takux, kak SCR NOy, paccmartpusaemoe B
kavectse HAT, ecnu ypoBeHb CHWXeHUs BLIBPOCOB Npuy ero NpuMeHeHun BapbupyeTcs B npegenax oT 80 %
Ao 95 %. UcnonbaosaHne ob6opyaosaHus ana SCR NOy unu obopyaosanua ans SNCR NOy umeeT Takon
HeAoCTaToK, Kak BOSMOXHbLIN BbIBPOC HenpopearnpoBaBLUero aMMuaka («npockok» ammuaka). Ana manbix
npeanpuATWiA, paGoTalowmx Ha TBepaoM Tonnmee ctabunbHoro kadyectsa, TexHornornto SNCR NOy Takke
paccmatpusatoT kak HOT cokpalueHus Beibpocos NOy.

Ha npeanpuatuax, rae oxuratoT 6ypbli yronb, B kavectse HOT npumeHsiioT KoMBUHaLUMIO pasfndHbIX
MepPBUYHBIX MEPONPUATUNA, K KOTOPLIM OTHOCSAT UCMOMb30BaHNE COBPEMEHHBIX MariloTOKCUYHBIX FOpenok (rope-
nok ¢ H3K1M BbixodoM NOy) B coueTaHum ¢ ApYrMMU NepBUHHBIMA MEPONPUSATUAMU, HanpUMep TakuMK, Kak:

- PeLMpKyNALMS TONOYHBIX rasos;

- CTyNeHYyaToe CXuraHvwe nnu cxuraHue co cTyrneH4aTon nogaden Bosgyxa (MyTem co3gaHus nepsuy-
HOW 30HbI C HEAOCTaTKOM KNCMOpoAa ¥ 30HbI AOXUraHUs ¢ U3BbITKOM BO3AyXa; B 3aBUCMMOCTU OT TOMSIMBA U
KOHCTpYKLMK KoTna o6pasoBaHne NOy cHuxaetcs Ao 10 % — 40 %);

- JoXuraHue.

Mcnonb3oBaHue nepBUYHbLIX MEPOMPUATUIA MOXKET CTaTb NPUYMHOW HEMOMHOTO CropaHua, NPMBOAALLErO
K Bonee BLICOKOMY YPOBHIO MEXaHUYECKOro Heoxora (MOBLILLEHWIO BECOBOI JONM ropioyeii Macchl TOMMUBa,
ocTatoLLeincs B LWNake 1 3one-yHoce) U HebonbLIOMY KONnMYecTBY BbIGPOCOB OKCUAOB yriepoaa.

B koTnax, 060pyaoBaHHbIX TOMKOW C KANALWMM crioem, B kadectee HOT paccmaTtpuBatoT cokpallieHue
BbIGpocoB NOy, focTuraemoe NocpeacTBOM BO3AyXopacnpeAeneHns Uin peLypKynsiLnm TONOYHBIX ra3os.
VmetoTcs HeaHaumTeNbHbIe pasnuyuna B Bui6pocax NOy npu cxuraHnm TONMUBa B My3bipbKOBOM KUMSLLEM
crioe 1 Npu CXXMraHnm TONNNBa B LMPKYMPYOLWEM KANSLLEM Coe.

B uenom anga npeanpuATWi, Ha KOTOPLIX CKUraloT KameHHble 1 Bypble yrnu, cokpauieHue NOy npu
MCNOMb30BaHNN KOMBUHAL UK NEPBUYHBIX U (M) BTOPUYHBLIX MEpPONpUATUIA paccMaTpuearoT kak HOT. Naex-
Tucpukaumio HOT NponssBoaaT B COOTBETCTBUM C TEXHOMOMMEN, NCMONb3YeMON B KOTNe, T. €. CO CKUraHnem
YroNbHOM MbINA UK CKUraHUeM B KUMSALLEM CIoe C UCMOMb30oBaHNeM B KavyecTBe TOMMMBa KaMeHHbIX Uin
OypbIX yrien.

Mpu cxUraHun yronbHoM Nbinn cokpatleHne Bei6pocos NOy € MOMOLLbIO NePBUYHLIX MEPOMPUATUIA B
KOMBUHaLUN CO BTOPUYHBIMU MEPOMPUATUAMU, Takumu kak SCR NOy, paccmaTpusatoT kak HAT. OdpcpekTns-
HOCTb cokpalleHus BeiIGpocoB NOy ¢ nomolsio obopyaosaHusa ansa SCR NOy HaxoguTca B npedenax ot
80 % 1o 95 %.

B HacTosllLee BpeMsl AOCTYMHbI pasfnMyHbie NPoLecchl A4ns pereHepauumn oTpaboTaBLINX KaTannaaTo-
POB, YTO 3HAYNTENBbHO YBENNYMBAET XXN3HEHHBI LMK KaTanMsaTtopa U COOTBETCTBEHHO CHUXKAeT 3KennyaTta-
LMOoHHBIe pacxodbl Ha npumeHeHne SCR NOy. BkoHoMu4eckas LenecoobpasHocTb npuMmeHeHnss SCR NOy B
AENCTBYIOLUX KOTNax CBA3aHa Npexae BCero ¢ NpoAoPKUTENbHOCTLIO CYLLECTBOBAHUS NPeANpUsTUS, YTO He
obszaTenbHO onpeaenseTcs CPOKOM Crybbl KoTna.

Ucnonbaoearne SCR NOy cBsi3aHO ¢ TakuM HebnaronpuaTHeIM dakTopoM, Kak «MpOCKOK» amMuaka.
UTto KacaeTca KOHUEHTpauuM ammuaka npu ucnonbsosaHum SCR NOy, To ypoBeHb Huxe 5 Mr/HMS pac-
cmaTpusatoT kak HOT. OToT ypoBeHk Takke npegoTepallaeT npobnemel, CBsi3aHHbIe ¢ nocneayoLen yTunmaa-
LMel neTyyen 301bl U 06pa3oBaHUEM HeraTUBHLIX 3anNaxoB Ha NpUneraLnMx TEPPUTOPUSIX.

KomBuHupoBsaHHEle TexHonorun Ans cokpaweHns NOy u SO,, Takne Kak npuMeHeHe akTBMpoBaH-
Horo yrns 1 npouecca DESONOX (npouecc Degussa SOy — NOy), aBnsoTea Yactoio HOT, HO UX npevnmy-
WecTBa, HegocTaTku 1 NPUMEHUMOCTb AOMKHBI BbITb NPOBEPEHbl Ha MECTHOM YPOBHE.

TexHonoruto SCR NOy paccmaTpusatoT Kak YacTe HAT cokpalleHus Boi6pocos NOy, HO 13-3a 0THOCK-
TenbHO HU3KUX BbIGpocos NOy Ha NpeanpuATUsAX, rae oxuratoT Bypble Yrin, No CpaBHEHNIO ¢ NpeanpUATAS-
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MK, rae cxuraloT kameHHble yrnm, SCR NOy He paccmatpusatoT kak HAT cxuranus 6ypbix yrnei 8 obuiem
cMbIcre.

UTto kacaeTcsl UCNONb30BaHUA COBPEMEHHBIX MaflOTOKCUYHBIX FOPeniok (ropenok ¢ HU3KUM BbIXOAOM
NOy) B AenCTBYIOLMX KOTNAX, TO ObISIO BLIABAEHO, YTO NeYn yCTapeBLIUX KOHCTPYKLUIA 06biMHO Manoraba-
pUTHblE (CKOHCTPYMPOBAHHbIE OS1 BLICOKOMHTEHCUBHOIO CXUraHus). B cBA3M ¢ aTuMm TemnepaTypa neuun
MOXeT BbITb CHUXXEeHa TOMbLKO B U3BECTHBIX Npeaenax. Kpome Toro, rnybuHa neun moxeT 6bITb npucnocobne-
Ha TOMbKO AnA HeMHoro 6onee ANMHHOTO NMAaMEHU, HEeXenn Toro, Ha KoTopoe neYb Gbina NepeoHavYanbHO
CKOHCTpyUpoBaHa. [1ns MoparnbHO yCTapeBLINX NeYe NPUMEeHEHNe COBPEMEHHBLIX BUXPEBLIX TEXHONOUIA, Y
KOTOpPBIX NNaMsa He HaMHOro AfIMHHee, YeM B OPUrMHanbHbIX ropenkax, pacuexHusaoT kak HOT.

BbicoTa B MOpanbHO ycTapeBLnx nevax o6biMHO He3HauMTeNbHaa U MOXET NPenAaTCTBOBATb YCTaHOBKe
Kamepbl Ans ABYXCTYNEHYaToro CuraHua tonnuea. flaxe ecnu yCTaHOBUTL KaMepy Ana ABYXCTYNeH4yaToro
CKUraHusi TONSMBA, BpeMs HaxoXaeHns razoobpasHbix NPOAYKTOB CropaHnus B BEPXHEN YacTy NeYn, BO3MOX-
Ho, ByaeT He AoCTaTO4HO AOMTUM ANA UX NOMHOro cropaHusa. B koTnax 6onee No3gHMX rogoB NOCTPOMKN, KOT-
na crano ussectHo o opmmposaHum NOy, neun obbiuHO Bbinn kpynHorabapuTHeiMK, 6narogapsa yemy
Aocturanoch cHkeHne ypoBHa NOy. INydwine pesynbtaThl NOMYYEHbl, KOrAa CKUraHue ¢ UCNoMnb3oBaHNEM
MarioTOKCUYHbIX roperiok NpeaycMaTpuBanoch yke Npyu NpoeKTUpoBaHUM KoTna.

[na He6onbLUMX NPeanpUsTAA C HU3KOW BapnabenbHOCTBLIO 3arpy3kn U ¢ NOCTOAHHBIM Ka4eCTBOM TOM-
NMBa B Ka4eCTBE AOMONTHUTESILHOrO MeponpuATUSA ANA cokpalleHns Buiopocos NOy MOXHO paccmaTtpusaTh
TexHonornio SNCR NOy.

Mcnonb3oBaHue NepBUYHbIX MEPONPUATUIA AN KAMEHHbIX UK BypbIX Yrien uMeeT TEHAEHUMIO BblI3bl-
BaTb HEMOJIHOe CropaHue, YTo NPUBOAUT K BbICOKOMY YPOBHIO MEeXaHW4ecKoro Hepoxora (BeCOBOW A0ONMU
ropoyeil Maccbl TOMMUBA, OCTalLWEeNCs B LWake U 3oMe-yHoce) U HeGonblioMy Konudectsy BbiIGpocoB
MOHOKCUAa yriepoaa. Xopollo npopaboTaHHbIA NPOEKT U perynupoBaHue cxuraHusa obbiMHO NO3BONAIOT
nsbexaTb ykasaHHbIX HeraTUBHBIX BO3aencTaui. Konu4vecTso BECOBOW A0OMMU roptoveit Macchl Toniuea, ocTa-
tOLLENACS B LUNAKe U 3051e-YHOCe, U3MEHSIETCS B 3aBUCUMOCTU OT TOMSIMBA U 06bIMHO BbiBaeT HECKONBKO Bhilue,
yeM 6e3 UCMOoNb3OBaHUA NEPBUYHBIX MeponpuaTuiA. [Ans 6GonblUMHCTBA BapuaHTOB yTUNM3aUMK feTy4vein
30/1bl 0OYCTOBMEeHHbIA NpuMerHeHneM HOT yposeHb BECOBOM AONM ropHoYe Macchl TOMNMBA, OCTaloLencs B
Lunake n sone-yHoce, HUxe 5 %. YpoBHU BECOBOI AONM roproYe Maccel TONMMBA, OCTAOWENCA B LWake u
30ne-yHoce, Huxe 5 % MoryT BbITb 4OCTUMHYTEI C HEKOTOPBIMU YIIIsSIMU TONBKO 3a c4eT 6onee BLICOKUX YPOBHEN
BbI6pocoB NOy. MepBuYHbIE MeponpuATUA No cokpallieHuio Bbibpocos NOy Takke okasblBaloT BO3AENCTBUE Ha
obLyto aHeproadekTMBHOCTL Npolecca. Ecnu cropaHue octaeTcst HEMOMHbIM, TO 3HEProadeKTUBHOCTbL
Hke. HopmManbHoe noBsblleHWe KONUUecTBa HeCropesllero yrrnepoaa us-sa Huskoro cropadus NOy umeet
HeraTuBHoe BosdencTeue npubnuautensHo 0,1 % — 0,3 % Ha eguHuLy acdekTMBHOCTA.

Mpu cxUraHnM kameHHbIX U BypbiX yrien B KUNsLWEeM crioe CXKUraHue co CcTyrneHyaToi nogayei Bo3ayxa
paccmaTpuBatoT kak HOT. B 3Tom cnyyae cxuraHMe HaunmHaoT Npu CTEXMOMETPUYECKUX YCIIOBUSIX NMPONn-
30M B NYy3bIPbKOBOM KMMSILLEM Cl0e TOMKM KOTNa C KUMSILLMM CIIOEM UM B Ny3bIPLKOBOM Kunsiem croe 6onee
HU3KOM YacTu LupkynupyoLero cnos. OcTanbHasa YacTb Bo3ayxa Anisl ropeHus gobasnsaeTca nosxe nocre-
MeHHo, YTOBbI B KOHLIe AOCTUYb HEOBXOANMbBIX CTEXMOMETPUYECKUX YCIOBUA U 3aKOHYWUTL ropeHue. B umpky-
NvpytoLweM K1nsiLem croe Matepuarn LUPKYIMPYIOLLEro KUMSILLEero Criosl rapaHTUpyeT Takoe pacnpegeneHue
TemnepaTyp, KoTopoe 06bIYHO NoAaepKMBaeT TemnepaTtypy neuu Huke 900 °C, 4yto B 60nbLUIOK cTeneHun npe-
naTcTeyeT chopMuposarnto NOy. C Apyroi CTOpoHbI, HU3KME TeMnepaTypbl CTUMYNnUpyioT obpasosaHue N,O
1 yBENUYMBAIOT KONMMYECTBO HecropesLlero yriepoga. MNoatoMy cxuraHue B KANSLLEM crioe SIBNAeTCA anb-
TepHaTUBHBLIM NPOLECCOM NoaaepKaHUa paBHOBECUSI MEXAY YacTUYHO MPOTUBOPEYUBLIMU TpeGoBaHUAMN
o6pasosaHuna NOy, N,O, perynuposaHua o6bemos obpasosaHus SO, 1 Hecropesiunx yrinesoaopoos (CO).
B koTnax, o6opyaoBaHHLIX TOMKOM C KUMSALWMM CrioeM, BenunuuHa ypoBHeli Bbibpocos N,O, pasHas
30—150 Mr/HM3, 3aBUCUT OT MCNONb3YEMOro TBEPAOro TONNMBA (KaMeHHBIE Ui Bypbie yriu).

Mpu cxxuraHnm TonnmMBa B Ny3bIPLKOBOM KAMSILLLEM CII0€ CropaHue NUPOSIM3HbIX Fra3oB MOXET cTaTb Npu-
YnHo NoBbIeHWst TemnepaTypsbl Boile 1200 °C, yto cTumynupyeT popmuposaHme NOy.

Kak npaswuno, dopmnposaHne NOy B NMpaBuiibHO CKOHCTPYUPOBAHHOM KUMSILLEM Crioe MoxeT 6biTb
coxpaHeHo Hke ypoBHs obpasosaHus NOy, 4OCTUraemMoro ¢ NoMoLLbIO MarioTOKCUYHBIX ropenok (ropenok ¢
HW3KUM BbIxodom NOy).

PekomeHaalLmm oTHoCUTeNbHO NpumeHeHus HAOT npeaoTepalleHus v perynuposarus biopocos NOy 1
CBSI3aHHbIX C HUMW BbIBPOCOB ApYr1X BeLLeCTB NpeacTasfieHbl B Tabnuue 9. YpoBHU BEIOBPOCOB, CBSA3AHHbIE C
npuMmeHeHveM HO T, ocHoBaHbI Ha exxeAHEeBHOM ycpeAHEeHHOM rnokasaTere, CTaHAapTHBIX YCIOBUAX U YPOBHE
O,, paBHoM 6 %, 4To NpeacTasnseT coboh TUNUHHYIO NPaKTUYECKYlo cuTyaumio. [ins nepMoaos NUKOBBIX
Harpysok, nycka U ocTaHoBa, a Takke Ans npobnem, cBazaHHbIX C aKCMyaTaumMein CUCTEM ra3oouUCTKK, Lene-
coobpasHo paccMaTpuBaTh KpaTkoCpOUHble nNpeaenbHble nokasaTenu.

PekomeHgauuu no npumeHernio HAT npeaotepaweHna n koHTpona Bulbpocos NOy 1 N,O npeacras-
neHsl B Tabnuue 10.
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Tab6bnwuuya 9— PekomeHgaumm no npumenennio HOT npeaoTepaluermns n perynupoeanus Bbi6pocos NOy 1 CBA3aHHbIX C HUMM BLIGPOCOB APYTMX BEWECTB NPK CKuUra-

HUM KaMeHHbIX U BypbIX yrnew

YposHu BeiGpocos NO, ans

COOTBeTCTB/erIéLI,I/IX HAOT, Mpouasoa-
Mr/HM CTBEHHbIN
MoLlHocTs, TexHonorua Teepnoe
BapuvanTtel HOT gocTuXeHus 3Toro ypoBHSA Bo3MOXHOCTb MPUMEHEHNSA | KOHTPOIb
MBT-y CXUraHusa TONSUBO
MpoekTy- [JeiicTay- (MoHu-
pyemble foLLme TOPHHr)
npeanpusaTus | NpeanpusaTus
50—100 | KonocHukoBasi| 200—300 | 200—300 | KameHHble u | Pmu (unn) SNCR Mpoektupyembie n aen- | MNocrtosH-
pelweTka Bypble yrnm CTBYIOWME NpeanpusiTusi HbIV
PC 90—300 90—300 KameHHble | KomBuHaumsa Pm (Takux kak cTyneHvatasi nogada so3ay- | MNpoektupyemble n gew- | MoctosiH-
yrmm Xa W TONMnuBa, ManoTokcuuHsle ropenkn u T. a.), SNCR| creyiowme npegnpusitus HbIWA
unu SCR B kauecTBe AOMNONMHUTENbHLIX MEPONPUATUN
BFBC, CFBC KameHHble n | KomBrHauusi Pm (Takux kak cTyneHuaTas nogayda sos3gy- | MNMpoektpyemele u aeit- | MoctosH-
n PFBC 200—300 | 200—300 | Bypble yrnn | xa v TONNMBea) CTByIOLLME NpeanpusATUs HbIN
100—300 PC 200—450 | 200—450 | Bypble yrnn | KomBuHauus Pm (Takux kak cTyneH4yaTas nogada Bo3gy- | Mpoektupyemble u gen- | MoctosH-
Xa u Tonnuea) CTBYIOLME NPeanpusTUs HbIV
PC 90—200 90—200 KameHHble | KomBuHaumsi Pm (Takmx kak cTyneHqaras nogada so3ay- | Npoektvpyemble u paen- | MoctosH-
yrmm Xa 1 TONNUBa, MArOTOKCUYHbIE TOPENKU, TPEXCTYNEHYa- | CTBYIOWME NPEanpUaTUA HbIW
TO€E CKuraHve Tonnuea u T. 4.) B kom6uHauum ¢ SCR nnn
KOMOVHUPOBaHHbIE TEXHONOMMU
PC 100—200 100—200 | Bypble yrnu | KombuHaums Pm (Takmx kak cTyneHdvartas nogaqa so3ay- | lNpoektupyembie n gew- | MNoctosn-
Xa 1 TOMNUBa, MaroTOKCUYHbIE FOPENKN, TPEXCTYNEHYa- | CTBYIOWME NPEANnpUATUA HbIN
TOE CXXUraHue TonnMBa u T. 4.)
BFBC, CFBC KameHHble n | KombrHauusi Pm (Takux kak cTyneHqatasn nogada sosgy- | lNpoektupyembie u aen- | Mocrosk-
v PFBC 100—200 100—200 | Bypble yrmu | xa u Tonnuea), ecnm Heobxoammo, Bmecte ¢ SNCR CTBYIOWME NpeanpusiTusi HbIWA
Boree PC 90—150 90—200 KamenHble | KombuHaums Pm (Takmx kak cTyneHvaTas nogava Bo3ay- | Npoektupyembie n pgen- | MNoctosn-
300 yrnm Xa W TONNUBa, MarioTOKCUYHbIE FOpenkn, TpexcTyneHya- | CTBYIoWMeE Npeanpusitust HbIA
TOE CKuraHve Tornnuea u T. 4.) B kom6uHauum ¢ SCR nnn
KOMOVHUPOBaHHbIE TEXHONOMMU
PC 50—200 50—200 Bypble yrnn | KombuHauusi Pm (Takmx kak cTyneH4yaTtan nogada eo3gy- | Mpoektupyemble n aen- | Mocrosu-
Xa 1 TOMNUBa, MartoTOKCUYHbIE FOPENKW, TPEXCTYNEHYa- | CTBYIOWME NpeanpusaTns HbIN
TOE CXXUraHue TonnuMBa u T. 4.)
BFBC, CFBC KameHHble 1 Mpoektupyembie n aen- | MNocrosH-
u PFBC 50—150 50—200 Bypble yrnm CTBYIOWME NpeanpusiTusi HbIV
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N Ta6nwuuya 10 — PekomeHgauum no npumenenmio HOT npeaoTspawienns u koHTpons Boibpocos NOy n N,O

Mpeanpusatus
. OnbIT Bospgencreue Ha Oxupaembii
HAT Skonoruiecki akcnnya- OKpY>KatoLLyto 3KOHOMUYECKNIA MNpumevanune
apbext Mpoek- | MpuroaHbie Y py*aiotuy P
™- K MO pHU- Tauumn cpeny adpekr
pyemble 3auum
MepBuyHbLIE MeponpuATUS
Hu3skue naboiTkm Bo3ayxa (npu cxura- | CokpalueHune Ocy- OcyuwecT- | Bbicokuii | Huskui n3bbitok | Cneundmka | Puck koppoaum TpyGbl U CTEHOK
HUM TOMMMBA ANst CHkeHWs Bbixopa | BbiGpocos NOy [ wect- | BUMO BO34yXa BEAET K | NpeanpuaTus
NO,) n N,O, nosbiwe-| BUMO NOBbILUEHUIO
Hue adphexTue- YpOBHA BbIGpPO-
HOCTU coB COuHC
CryneHyaTas nogava Bo3gyxa B Tomn- Ocy- OcyuwecT- | Boicokun | TeHgeHuma Cneunduka
Ky Ansi COOTBETCTBYIOLWEN opraHuaa- wecT- | BUMO K NOBbIWEHNIO npeanpuaTusi
UMM npouecca CXKuraHvs [OByxCTy- BUMO coaepaHus
neH4yaToe CuraHue Tonnuea, cxura- HECropeBLwWwero
HUEe TOMnuMBa C nepepacnpenenexHv- yrnepoaa B
€M MoToKa Bo3gyxa no Apycam, koraa 3one Tonnuea
ropenku HxHero psiga pabotalT ¢
HEeJOCTaTKOM BO34yXa, a T[Openku
BEepPXHEero psiga — ¢ n3bbITKOM BO3y-
Xa, W OTKIIOYEHHbIe (Hencnonb3aye-
Mble) roperkuy Tomnku koTnaj
Peunpkynsaumst oTxogawmx rasos Ocy- OcyuwecT- | Boicokun Cneundmka | [ns gencTeylowmx npeanpusitui BO3-
LecT- | BUMO NPeanpuaTHusl | MOXXHOCTb NPUMEHEHNA 3aBUCUT OT cne-
BUMO undhmkn NnpegnpusaTUN
ManoTokecnyHble ropenku (ropenku ¢ | CokpalleHve Ocy- OcyuwecT- | Boicokun | TengeHums Ona pevcTteyloWMX NPeanpUATUN 3aBU-
HU3knM Bbixogom NO, ) Bblbpocos NOy | wecT- | BuMO K MOBbILUEHUIO CUT OT cneundukn NpeanpuaTus.
BUMO coaepxaHua YacTto Bkniouaetr B cebA cTyneHqatyio
HECropeBlWero nogady BO3Zyxa B TOMKy AN COOTBET-
yrnepoga B CTBYIOLLE OpraHM3aumm npoLecca Cxu-
3one Tonnuea raHusi
TpexcTyneHuaToe cxuranve Tornnuea | CokpalieHve Ocy- OcyiecT- | Boicokun Cneuudmka | [ns gelcTBYOWMX NpeanpusATUA NpUMe-
(C NepBUYHON 30HOW FOPeHnst, 30HON | BbIbpocos NOy | wecT- | BUMO npeanpuaATUa | HUMOCTL 3aBUCUT OT crneumdukn npea-
BOCCTaHOBMNEHWUS W 30HOW [OOXWUra- BUMO npusaTUSI.

HYS)

MpocTpaHCTBEHHbIE OrpaHUYeHust aena-
10T TPEXCTYNeHYaToe CXUraHue Tonnuea
MEHEee NPUMEHUMbIM /1115l PEKOHCTPYKLMU
OENCTBYIOIUMX NPEeanpusaTUr, Yem ans

MCNOSIb30BaHUSA
npeanpusaTUsiX

Ha  MPOEKTUPYEMbIX
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OkonyarHue mabnuyei 10

MpennpusaTtus
o OnbIT BosnelictBue Ha | Oxupgaembin
SKonormyeckuit .
HAOT MpuroaHble aKennya- OKPYXKaIOLLYIO | S3KOHOMUYECKNiA Mpumevanue
agpdpext MpoexTu-
K MOZEPHM- Tauum cpeny adbekt
pyembie
3aumm
MeponpusTus no cokpaweHunio Beibpocor NoO ans koTnoe, 060pya0BaHHbIX TOMKOW € KUMALLMM CHOem
Huskme una3bbiTkm Bo3gyxa| Cokpaluenue Bol- | OcywecT- Ocywect- | Bbicokui Bbonee Bbico-| Cneunduka
(npw oxuranum Tonnuea ansa | 6pocos NOy BUMO BUMO Kne BbIOpoOChl| Npegnpus-
cHxeHus Beixoga NOy) CcoO ™S
MoebiweHne TemnepaTypbl | Cokpaluenne Bel- | OcywecT- OcywecTt- | Okcnepu- | lMoBbllweHHble | HeT gaHHbIX | Puck kopposun
KUMNsiLWero crnos 6pocos NOy BUMO BUMO MeHTanbHasi | BbIOpochI
craausi NO, 1 SO,
Wcnonb3oeanme katanusa- | CokpaleHue Bbl- | Ocyluect- Ocyuwect- | Okcnepu- HeT gaHHbIX
Topoe, Hanpumep MgO wnmn| 6pocos NOy BUMO BUMO MeHTanbHasi
CaO craausi
MoebiweHnne TemnepaTypbl | Cokpallenne Bel- | OcywecT- Ocywecrt- HeT gaHHbIX
OTXOASALLMX ra3oB 6pocos N,O BUMO BUMO
BropuyHbie meponpusTusi
SNCR NOy CokpalueHnue Bbl- | OcyuwecT- Ocywect- | Bbicokuin | «[pockok» Cneuudpuka | O4eHb manbii TemnepaTypHbIi UHTEp-
6pocoB NOy, | BumMO BUMO aMmuaka npeanpwvsi- Ban U HyBCTBUTENBHOCTL K U3BMEHEHUAM
XOTS1 YPOBEHb CO- ™A Harpy3ku. Mo 3TUM NpuYMHaM BO3MOX-
KpalLeHUs1 HUXe, HOCTb NPUMEHEHNUS1 OYeHb OfPaHUYeHa
YeMm B cryyae uc- npy CKUraHUM NOPOLWKOOBPa3HOro Ton-
nonb3oBaHus nuBa, a TaKkKe OrpaHu{MBaeTCa Npu
SCR CKUraHUM TONNMBA B LIMPKYNUPYIOWEM
KMNSLWeEM cnoe
SCR NOy Cokpaluenue Bel- | OcywecT- Ocywect- | Bbicokuii «[MpocKkok» Cneunduka | [Jo HACTOAWEro BPpEMEHU TEXHOMOIMIO
6pocos NOy BUMO BUMO aMMuaka npeanpus- SCR NOy NpuMeHsIioT TOMNBKO Ha NpeA-
™HA NPUATUAX, rae COKUraloT KaMeHHbIe yImn
CenekTuBHOE aBTOKaTanuTh- HoBble TeXHONOMM MO COKPALEHUIO
yeckoe BoccTaHosreHne NO, BbIGpocoB NOy yxe npoaemoHCTpupo-
BaHbl B NONIHOM maciluTabe
KomBuHupoBaHHble  TexHo- | CokpalieHwue Bbi- | OCyLLecTBu- Ocywecrt- OueHb 3aBucuT oT HeT gaHHbiX | KOMOWHMpOBaHHbIE TEXHONOrMKU 3aHWU-
noruu 6pocos NOy 1| MO, HO HaNpo-| BUMO, HO| OFpaHWYeH | KOHKPETHOro MaloT TOMBbKO Marylo AoMio pbiHKa No
S0, eKTMpYeMbIX | NMPUMEHs- npouecca cpaeHenuio ¢ TexHonormsimm SCR NOy
NPeanpusaTU- | 10T peaKo
fIX MPUMEHs-
10T peaKko
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Cuctemy 06paboTku yxoasimx ra3os, 06pasyoLLMXCs PU CKUraHUM UCKONAeMOoro TONMMBa, 0OAHOBpe-
MeHHO ynasnuseatoulyto cepy n NOy, Tsbkenble MeTannbl, BKoYas ptyTb, npumeHsatoT B CLUA [1] (cMm. Takke
npunoxexue A).

6.6 CHuxkeHue BbIGpocOB chTopuaa BogopoaAa U Xnopuaa Bogopoaa

[na npeanpuATUIA, rae CKUraloT kaMeHHble U Bypble yrnu, Mokpble ckpy66epbl (0cobeHHo ans npeanpu-
ATUI MoLHOCTLIO 6onee 100 MBT - 4) M MOKpOCYXUe pacnbinuTenbHble ckpy66epbl paccmaTpuBatoT Kak npu-
meHeHne HOT cokpauweHua suibpocos SO,. T TeXHONOrMM Taikoke AaT BLICOKWA YPOBEHb COKpalleHUs
BbIbpocoB ans dptopuaa sogopoaa (HF) u xnopuaa sogopoga (HCI) (Ha 98 %—99 %). Mpw ucnonb3oBaHum
MOKpPbIX CKpy66epoB UM MOKPOCYXUX pacnbinUTeNbHBIX CKpy66epoB coOTBETCTBYHOWMIA NpumeHsemoit HOAT
ypoBeHb BbIGpocos HCI coctasnseT 1—10 mr/um3, a ana HF — 1—5 mr/um3. Ecnn aecynbdypusauuo He
MPUMEHSIIOT, HanpuUmMep, ecnn cyxylo 3BecTb Ao6aBnsaloT B koTen, 060pyaoBaHHbIA TOMKON € KUNALWMM Crlo-
eM, ypoBHU Bblbpoco. kak HCI, Tak u HF moryT 6bITb HAMHOTO BhILLE.

Mpu nameperun yposHen HF unn HCI B abimoBol Tpybe npobnema MoxeT 6biTb CBAA3aHa C BHYTPEHHU-
MW NMOTEepsiMK OT YTeYeK BO BpaLlaoLeMcs TeNnoobMeHHNKe C MOTOKOM OTXOAALMX ra30BbIX TensIoHoCcUTe-
nei. B aTom cnyyae HeouuLeHHble razoobpasHble NPoAyKThl FOPeHUs NoayT HeNocpeACTBEHHO B AbIMOBYIO
Tpy6y, He yMmeHbluaa coaepxanua SO,, HF u HCI. MoaTomy coBpeMeHHyo KOHCTPYKLMIO TennoobmeHHuKa (¢
NMOTOKOM OTXOOSILLMX ra30BbIX TENIOHOCUTENEN) paccMaTpyBaloT Kak YacTb ocHawenua HOT. OgHako us-3a
3KcnyaTauMoHHbBIX M 9KOHOMUYECKUX MPUYUH LienecoobpasHoCTb 3aMeHbl MOXHO paccMaTpuBaTh B TOM Chy-
Yyae, ecnu TennoobMeHHUK AoMKeH BbITb Tak U nHave 3ameHeH. CoBpeMeHHbI TennoobMeHHUK (C NoTo-
KOM OTXOAsLMX Tras3oBblX TennoHocuTenen) MoxeT ObiTb KomMOUHauuen TennoBOro 3KCTpakTopa
(MynbTUTPYOHLIA TENMOBOW 3KCTPAKTOP) C MPOMEXYTOUHLIM NaponeperpesateneMm UM UCnonb3oBaHUEM
Tpyb C BbICOKOM TemnepaTypoi. B aTom cnyyae nyylumin BapuaHT — yaaneHne netyvux rasos Yepes rpagup-
HIO, €CIN 3TO TEXHUYECKM BO3MOXHO. B Takom criyyae He TpebyioTcsl NpoMeXyTOYHbIN NaponeperpesaTess U
TennoobMeHHUK (C NOTOKOM OTXOASLLUX ra30BbIX TENNIOHOCUTENENR).

[pyroi BapuaHT — NCMONb30BaHUE BbICOKOKAYECTBEHHOMO KanneynosuTens u NpoxoxaeHue neTy4mx
OTXOASILLMX ra3oB Yepes KUCMOoTOYNOPHYH AbIMOBYIO TPyDy. B 3ToM cny4vae HeT HeoBxoanuMocTu B naponeper-
peBaHun 1 TenoobMeHHMKe (C NOTOKOM OTXOASLLMX ra3oBbIX TENMoHOCUTENeNn).

MockonbKky BBeAeHWE N3BECTHSIKA NPU CKUraHUM TONMBA B LMPKYNMPYIOWEM KANALWLEM CNoe pacueHu-
BaloT kak npumeHeHue HAT cokpalueHus BeiGpocos SO, BMECTO MoKporo ckpyb6epa npu CXMraHnm yrosnsHom
nbinu, yposeHs HCI, cooTBeTCTBYIOWMIA HAOT, oLueHuBaloT B UHTepane oT 15 Ao 30 mr/Hm3.

6.7 CHuxeHue BbIGPOCOB aMMUaka

Hepoctatku TexHonoruit SNCR NOy 1 SCR NOy sakniouatotest B Beibpocax HenpopearnpoBasilero
ammmnaka (NH3) B Bo3ayX («Mpockok» ammuaka). KoHueHTpauus amMmuaka, cBsisaHHasi ¢ UCMonb3oBaHnem
HAT, nonxHa BbITb MeHee 5 Mr/HMS Bo nabexaHne nNpobnem, CBA3aHHbLIX ¢ YTUMM3aLMeN 301bl, U, BO3MOXHO,
NOSIBNEHNS HeraTUBHOro 3anaxa Ha Gnusnexawmx Tepputopusax. «lMpockok» ammmuaka 4yacTto aBnsieTcs
numnuTUpYoLWLM hakTopom npu ucnonbsoBaHni TexHonorun SNCR NOy. YTobbl nsbexatb «npockoka»
ammunaka rnpu UCNonb3OBaHUM 3TOW TEXHOMOTNW, HWKHUIA Croi KaTanusaTopa MOXeT OblTb pasMelleH B
obnacTu akoHoMal3epa 4N nogorpesa NTaTenbHON Bodbl KoTna. MockonbKy 3TOT KaTanM3aTop yMeHbLUaeT
«MPOCKOK» ammMuaka, Takke ymeHbLLIaeTcs cooTBeTcTByoLee konudectso NOy.

6.8 CHuxeHue BbIGpOCOB MOHOOKCUAA yrnepoaa

BeiGpockl MoHookcuaa yrnepoga (CO) Bcerga NosiBNsAOTCA B KAYeCcTBE MPOMEXYTOYHOrO NpoaykTa
npouecca cxuranva. HOT MuHMMusaumm BeibpocoB CO gomkHbl o6ecneunsaTs NonHoe cropaHue TBepaoro
TOMNMBA, YTO AOCTUKMMO MPU XOPOLLENA KOHCTPYKLUM NeYn, TPUMEHEHUN COBPEMEHHBIX TEXHOSOMNIA 1 MEeTo-
OOB ynpaBneHWs NPou3BOACTBEHHbIM NPOLIECCOM, a Takke Npu Hagnexailem o6CnyXMBaHWM CUCTEMBI
CKUraHust Tonnmea.

7 CHuXeHue ypoBHSAl c6pocoB U npumeHeHne HOT o6paboTkm CTOUHbIX BOA

KpynHble NpeanpusTusi, Ha KOTOPBIX CXUraloT pasfnyHele BUAbI TOMMMBA, He TONbKO BbibpackiBaloT B
aTMocdepy 3arpasHsiioLLMe BELLeCTBa, HO U ABNSAKOTCS CyLLEeCTBEHHBIM UCTOYHNKOM COPOCOB B peku, o3epa n
MOPCKYyH cpefly, MOYBY 1 Hegpa.

Iio6ble NMBHEBbLIE BoAbl, 06pasyoLmnecs Ha NoBEpPXHOCTAX CKNaAoB ANA XpaHeHNs TONnAuBa, cogepxat
YyacTu1Lbl TOMMMBA, NO3TOMY OHU AOMKHbLI BbITb cOBpaHbl N Hagnexawum obpasom obpaboTaHbl Nepes nUx
cbpocomM B BOAOEMBI.
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MpumeHenne HAT gecynbgyprzalm ¢ TOMOLLBIC MOKPBIX CKpybbepoB OTHOCAT K cchepe NpUMeHeHust
TEXHOMOTMIA OHUCTKM CTOYHbIX BOA. B Liexax npy o4McTke CTOYHBIX BOA UCNOMb3YIOT pasnnvHble TEXHOMOrMn
XUMUHECKON 06paboTKM CTOUHBIX BOA B LEMsIX yAaNeHUs U3 HAX TSHKEbIX MeTaroB U COKpaLLeHNsl Konn4ecTea
TBEpAbIX OCTaTKOB Nepen cOpacbiBaHWEM OYULLEHHBIX BOA B BOAOEMbI. B Liexax npu o4MCTKe CTOYHbIX BOA
OCYLLEeCTBNAOT perynmposaHue yposHsi pH, ocaxaeHune Tsxkenblx MeTannos U yganeHue TBepAbIX OCTaTKOB.

MpuK CKUraHMN KameHHbIX 1 BypbIX yrien o6pasyoTcsa pasnuyHble MOTOKM CTOYHBIX BoA. YToBbI cokpa-
TWUTb COPOCHI CTOYHLIX BOA 1 NPedOTBPaTUTb 3arpsasHeHe BOAHbBIX 1 MHBIX OO BEKTOB, BCe MeponpuaTus, Npu-
BeJeHHble B Tabnuvue 11, MOXXHO paccMaTpuBaTb Kak npumeHeHne HAOT.

Tabonwuua 11— lMpumeHeHne HOT 06paboTku CTOUHBIX BOA

BosmoxHocTe npumenenua HOT

6oTka u «BHYTpPEHHEE» MOBTOPHOE WUC-
nonb3oBaHne

BOf,

HOT Bkonornyeckuin addekr Ha NpoeKTUpY- )
Ha OenCTBYIOWNX
€eMbIX
npeanpuaTuax
npeanpusaTUax
Mokpas aecynbdypusaumsi AbIMOBbIX Fa30B
O6paboTka CTOYHBIX BO4 MeToAamu | YaaneHve HTOPUAOB, TSBKENbIX HAOT HAOT
hrnoKynaAUMKM, ceaumeHTaumm, hunbTpa-| MeTannoB, TBepAblX  vacTu
UMK, noHHoro obMmeHa v HenTpanusauum | (nbinm), cokpaueHune XIMK
CokpalLeHne ammmnaka nocpeactBom oT- | CokpalleHne cogepxaHusi aMmu- — HAOT Tonbko B TOM cny-
FOHKW BO34YXOM, OCaxgeHuemM unm buo-| aka yae, ecnv cogepxaHuve
XMMUYECKUM PasnoxeHnem aMMnaka B CTOYHbIX BO-
Aax BbICOKOE, NOTOMY UTO
SCR/SNCR wucnonb3oBa-
NOCb Bbile NO NOTOKY,
yem gecynbdypusaums
Jkennyaraums No 3aMKHYTOMY LIMKIY YMeHbleHne konudectea c6po- HAT HAT
LIEHHbIX CTOYHBIX BOA,
CMellvBaHWe CTOYHbIX BOZA C yronbHow | MNpegoTepaleHHbii cbpoc cTou- HAOT HAOT
3onom HbIX BOA,
MpoMbIBKa CTOUHBIX TPYD M TPaHCNOPTUPOBaHKE LLaKoB
B3amMKHyTasi UMPKYNsSUUs BOAbl C UCNOTNb- | YMEHbLUEHHbIW CBPOC  CTOYHBIX HAOT HAOT
30BaHWeEM DUNbTpPaLUKM UNn ceamMmeHTa- | Bog
umm
Perenepaumsa ounbTpoB rnybokoro 06ecconueanns n OUnbTPOB KOHAEHCATOOUNCTKM
Hertpannsauusa n ceanmeHTaumsi YMeHbLUEHHBIN COPOC CTOYHBLIX BOA HOT HOT
OtcranBaHue
HenTtpanuaauus — HAOT Tonbko co WenoYHbIMu
onepauusimm
MpombiBKa KOTNOB, BO3AYLLHbBIX KarnopudepoB U OTCTONHUKOB
HelTpanuaaums n 3amMKHYTbIN LMK 9KC- | YMEHbLIEHHBbIH COPOC  CTOYHBIX HAOT HOT
nnyaTauMm wnu 3aMelleHue Ha cyxue | Bog
METOAbI OYUCTKM
[MoBEepXHOCTHLIM CTOK
CegumMeHTauust nnu xumMmdeckasi oopa-| YMeHbleHHbI COPOC  CTOYHbIX HAOT HOT
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XpaHeHne KaMeHHbIX 1 BYpbIX Yriei Ha YKPbITHIX MOBEPXHOCTAX C ApeHaxoM 1 c6opoM ApeHaXHbIX Bog
paccMmaTpuBareT kak npumeHeHne HAOT. JTio6oii NOBEPXHOCTHLIA CTOK C MOBEPXHOCTM CKNaACKUX Niowanok,
KOTOpPbIA CMbIBaeT YacTuLbl TOMNMBa, AoMmKeH BbiTb cobpaH 1 cbpaboTaH nNepes cOpocom B KaHanusaumo
nnn Ha penbed mectHocTU. CBpockl, cooTBeTCcTBYOWME HOT, B OUNLLIEHHEIX CTOYHBLIX BoAaX AOMKHbI coaep-
XaTtb meHee 30 mr/n.

Manble konuuecTsa BoAbl, 3arpsi3HEHHON HedbTenpoayKTaMu, He A0KHBI OTBOAUTLCS € 3NeKTpocTaH-
uuin. Kak npasurio, Ans npegoTBpaLleHnst noboro akonormyeckoro Bpea A4ocTatoqyHo YCTaHOBNEHNA OTCTOM-
HWKOB ANsi oTAeneHus1 HepTenpoayKTOB.

MpumeHeHne HAT mokpoi Aecynbdypusaumm AbIMOBLIX Fa30B CBSA3AHO C O4YMCTKOW CTOYHBIX BoA. YcTa-
HOBKa OYMCTKM CTOYHbIX BOZ BKIMOYAET B ceBS pasnunyHblie Buabl XMMU4eckoi obpaboTki ANa yaaneHns Taxe-
NbIX METaNMoB U COKPALLEeHUs1 KoNMYecTBa TBepAbiX OCTaTKoB nepen c6poCOM OUMLLIEHHBIX CTOYHBIX BOA B
BogoeMbl. OCHOBHblE (DYHKLMW YCTAHOBKM OYUCTKN CTOYHBIX BOA!

- perynupoBaHue pH;

- ocaaeHue TSXKerbIX MeTarnrnos;

- yaaneHue TBepAoro ocrarka u3 CTOUHbIX BOA.

C nomoLLbio COBpPEMEHHbIX TEXHOMOMIA KOHTPONUPYIOT U PerynupytoT criegylolmne napameTphbl (He Bce
3TW napameTpbl cnegyeT NPOBepSATb MOCTOSIHHO): pH, NpoBOAMMOCTbL, TeMnepaTtypy, Hanudue TBepaoro
COAeP>XXUMOro, cCoaepXaHne Xropa, KOHLeHTpaLumn TaXenbix MeTannos (Takux, kak As, Cd, Cr, Cu, Hg, Ni, Pb,
V, Zn), koHueHTpaumio ptopa n XMK.

CTou4HbIe BoAbl, obpabaTbiBaeMble hunbTpaumein n HeTpanusaLmen nocne MoKpon aecynbgypusa-
Unn, HyxadaloTca B ganbHeliwen o6paboTke. KauectBo cTouHbIX Bog nocrne o06paboTku Ux Ha ycTaHoBKax
OYMCTKM CTOYHBIX BOA MEHSIETCA B 3aBUCMMOCTU OT KauecTBa TOMSIMBA, UCMOSb3yEeMOro npoLiecca Aecynbdy-
pusauum u cnocoba cbpoca CTOUHbIX BOA. YpOBHU COPOCOB, CBsi3aHHbIE C Ucnonb3oBaHuem HAT Ha ycTaHoB-
KaxX OYUCTKM CTOYHBIX BOA, CBeAdeHbl B Tabnmuy 12.

Ta6nwuuya 12 — YpoHn c6pocoB, CBA3aHHbIE ¢ NprmeHennem HAT (Mokpoii Aecynbdypr3aumm) Ha YCTaHOBKE O4UC-
TKM CTOYHbIX BOZA (yCpegHeHHasi npoba 3a 24 )

C6pochbl U3 yCTaHOBKU ouwlcnm CTOYHbIX BO, 06pa3yoLLmMxcsa npu YposHu, Mr/n
MOKPOW Aecynbdypusaumm

TBepable npyMecK 5—30
XnK Menee 150
CoeguHeHus asoTa Menee 50
Cynbdartsl 1000—2000
Cynbdputsl 0,5—20
Cynbdugel Menee 0,2
dropuabl 1—30
Cd Menee 0,05
Cr Menee 0,5
Cu Menee 0,5
Hg 0,01—0,02
Ni Menee 0,5
Pb Menee 0,1
Zn MeHee 1

Pekomengaummn no npumeHeHnto HOT npenoTBpalleHns U KOHTPONS 3arpsasHeHns Bog NpuBeaeHbl B
Tabnuue 13.
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Tabnwnuya 13 — PekomeHgaumm no npumerHenntio HOT npegoTBpalleHust u KOHTPONs 3arpsiaHeHust Bog,

MpennpusTua
o OnbIT . Oxupaembin
SKoNorn4ecKkun BosgencTaue Ha oKpyXatoLLyto o
HOT Mouro aKennya- 3KOHOMUYECKUIA MpumevaHue
achdpext MpoexTy- purogHble cpeny
K MogepHu- Tauuu ahpekt
pyemble
3aumm
Mokpeble ckpyb6ephl
O6paboTka cTo4HbIX Boa| Ypanenvne doto- | Ocywecteu- | OcywecTteu- |Boicoknii | Jo6Gasnenne otctos k| Crneumdmka | [loGaBnenwe oTCTOs K YITIHO,
NoKKynsiunen, ceguMeHTa- | pyuaoB,  TsXe- | MO MO yrno, KoTopbii Byget ne-| npeanpustusi | koTopbii OyaeT nepepacnpe-
LMen n HenTpanusaumemn NbIX MeTannos, pepacnpeperieH K 3one, u JeneH K 3one, u rvnca wms
XK v vactmy rmnca m3 ckpy6bepa wnu ckpy66epa unu noBTOpHOE nC-
NOBTOPHOE  WCMOINB30OBa- nonb30BaHVe B Ka4yecTBe 3a-
HUe B Ka4ecTBe 3anonHu- MonHUTensi B ropHogo6biBato-
Tens B ropHoaobbIBatowen Wen NPOMBINEHHOCTU oOUue-
NPOMbILWIEHHOCTH HMBanNW OT CNy4as K cny4ai
CokpalleHne ammuaka no-| CHwmxenvne MpumMeHUMO TONBKO B TOM | Bbicokuii Creundmka
CpeacTBOM OTIOHKM MNapoM | COAEpPKaHWsA crnyyae, ecnu cogepxaHue npegnpuATUs
cogepKalmx aMMuak CTou-| aMmmmuaka aMMnaka B CTOYHbIX BOAAX
HbIX BOJ, OCa&XXOEHWEM MUNU SIBNSIETCS BbLICOKUM B pe-
BUONMOMMHECKUM Pa3NOXKEHU- 3ynbTate  WUCMONb30OBaHUSA
em SCR/SNCR
OkcnnyaTtauus ¢ 3amkHyTeIM | CokpalleHne OcyuwecTten- | OcywecTteu- | Boicokmin Cneuundmka
LMKITIOM cbpocoB CTOuY-| MO MO npeanpusaTus
HbIX BOA
CmelumBaHne ctouHbix Bog ¢ | MpegoTepawe- | Ocywecteu- | OcywecTBy- | Boicokui | CTabunuavposaHHbli mMa- | Crneunduka
YroneHON 30101 Hue cbpoca MO MO Tepyan MOXeT OblTb uC-| NpeanpusTUsi
CTOYHbIX BOZ Nnonb30BaH B Ka4ecTBe 3a-
NOMHUTENA B  OTKPbITbIX
lwaxrax
CMbIB 0CaKOB CTPYeN XUAKOCTM U TPaHCNOPTUPOBaHNE
3amkHyTas umpkynsuust | CokpalieHne Ocyuwecten- | OcywecTteu- | Boicokmin Creundmka
BOAbLI nocpeacTBom wunbT-| cbpoca MO MO npeanpusaTus
paumu n cegumeHTaumm CTOYHbIX BOZ
PereHepauusi purnbTpoB rnyGokoro obecconmeaHus n MUNbLTPOB KOHAEHCaTOOUYNCTKU
Heltpanusaums u ceammen- | CokpalleHve Ocywecteun- | OcywecTsu- | Boicokuin | OTcTol, KOTOpPbIN Heobxo-| Crneunduka
Tauus cbpoca MO MO avmo o6Ge3BoXMBaTL, AOMN- | NpeanpusaTUsA
CTOYHbIX BOZ XeH OblTb pa3velleH Haa-
nexatwmm obpasom
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Okonyarnue mabnuus! 13

Mpepnpusitus
. OnbIT . Oxunpaembin
3konornyeckui BosgencTene Ha okpy<aroLLyto -
HAT akennya- 3KOHOMUYECKUI Mpumevanue
achdpext MpurogHeie cpeny
MpoekTu- Tauum ekt
K MOOEpPHU-
pyemMble
3aumm
Hewntpannsauwms
Helitpannsaums Tonbko B cnydae wenoyHo- | Beicokun Cneundmka
ro pexvma paboTsbl npegnpuaTns
[MpoMbIBKa KOTNOB, BO3AYXONOAOrpeBaTenem, 30N10yoBMTENEN 1 OTCTONMHUKOB
Hentpanusauusa n akcnnya-| CokpaweHve OcyuwecTteu- | OcywecTteu- | Beicokun Cneundmka
TaumMsi B 3aMKHYTOM Lukne | cbpoca MO MO npegnpuaTns
WU MeToAbl CYXOM OUMCTKU | CTOYHBIX BOZ,
CTeKaHne NMBHEBbLIX CTOKOB
CegumeHTtaumst mnm xumu- | CokpalieHue OcywecTtsu- | OcywecTteu- | Beicokun Cneundmka
yeckasi obpaboTka 1 nepuo-| cbpoca MO MO npeanpusaTus
ONYecKoe TMOBTOPHOE WC-| CTOYHbIX BOZ,
nonb3oBaHne
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8 CxuraHue TBepAoOro TonnuMBa COBMeCTHO C OTXOh4amMun

Ha kpynHbIX NpeanpuaTusx, rae ocyLecTBASIOT CKUraHne pasfnuyHbiX BUACB TOMMMBA, CKOHCTPYUPO-
BaHHbIX U 3KCMIyaTUpyeMbIX Ha OcHoBe npuMeHeHust HOT, npumMeHsoT 3 ekTUBHbIe TEXHOMOMMU 1 NPOBO-
AAT MeponpuATUs Mo YAaneHuio BbIGPOCOB MbiNu (YacTUYHO BKItoYas Tsxenele metannst), SO,, NOy, HCI,
HF 1 gpyrux 3arpsisHsOLWMX BELLECTB, a Takke peannsyoT MeToAbl, NMo3BoMAoLWMe NpegoTBpaTUTb 3arpsasHe-
HWe noys 1 BoAd. B Lenom aTn TexHonorum moryT bbiTb paccmMoTpeHbl kak HOT, npyu npUMeHeHUn KOTopbIX
COBMECTHO CKUralT 0TXOAbl U BTOPUYHOE TOMNMNBO.

Bonbluee nocTynneHne 3arpsAsHAKLLNX BELLECTB B TONOYHOE YCTPOWCTBO MOXeT ObITh cbanaHcuposa-
HO B M3BECTHbIX nNpederiax nocpeacTtBoM agantaun CACTEMbl OHUCTKM OTXOOAWLNX ra3oB Ui NocpeacTBOM
orpaHn4YeHuna npoueHTa BTOPUYHOIO TOMJiMBa, KOTOPOEe MOXeT ObITb UCMOSL30BaHO and COBMEeCTHOIo CXu-
raHus.

Yto KacaeTtca BO3,EleI7ICTBI/IF| COBMECTHOIo CXUraHng Ha Ka4yecTBO OCTAaTO4YHbIX (bpaKLI,I/IIZ, OCHOBHasdA nNpo-
6nema HOT — coxpaHeHue (NnoaaepkaHue) kayecTsa runca, 3osbl, WANakoB U APYrMxX OCTaTKOB U NOBOYHBIX
NPOAYKTOB Ha TOM XXe YpOBHe, KOTOprIZ OTMeYaeTCd B 3TUX oCTaTKax B Cllyvae Hencnonb3oBaHUA BTOPUYHOIO
TONMMBA B LLEeNSX peunpkynsaunm. Ecnm coBMecTHoe CXXuraHme NpuBOLUT K 3HAYUTENbHOMY YBENUYEHUIO 06b-
eMOB NoBOYHbIX NPOAYKTOB UMM OCTaTOUHbIX hpakLuiA, KOTOpble pasMellaroT Ha NOAUroHax, K AoNoHUTeNb-
HOMy 3arpsis3HeHuWlo meTannamu (Hanpumep, Cd, Cr, Pb) unu guokcuHamu, A0MKHBI 6bITb NPeanpPUHATHI
AONOoJIHATENbHBIE Mepbl ANnA npegoTBpalleHna 3TUxX ABMIEHUNA.

9 JlukBupgaumsa oTxonos, o6pa3ymu.|.uxcs1 nocrne cxuraHusa Teepaoro Tonnuvea

Bornbluoe BHUMaHWe yaensoT NMMKBMAALLMM OTX0A0B, 00pa3syolmxca nocne CKuraHns TBepAaoro Tonmm-
Ba, U NOGOYHBLIX NPOAYKTOB BMECTO pasMelleHus UX Ha nonuroHax. MoaToMy NuksMaauMsl OTXOA0B MyTeMm
yAaneHust U3 HUX OMacHbIX YacTel UMM YyTUNU3auMs MHEPTHBIX YacTeil NyTemM MOBTOPHOro MCMosb3oBa-
HUS — HaWMy4YLWWiA OOCTYMHBIN MPUOPUTETHLIN BapuaHT. B Tabnuue 14 npeacrasneHo 60nblloe KONMMYECTBO
PasfMYHbIX BapUaHTOB yTUIM3aLMW OCTATKOB, 06pasyoWmMXCa NOCNe CKUraHUs KameHHbIX 1 6ypbIx yrnein, u
NMoBOYHBIX MPOAYKTOB.

Tabnwuua 14 — Mpumepsl yTUNM3aLMM OCTATKOB, 06Pa3YIOLWMXCsI MOCIE CXUFAHUA KaMEHHbIX 1 6ypbIX yrnen, u no6oy-
HbIX NPOAYKTOB

3ona LLnak
MponykTbl
OcTaTkn/noGouHbIe NpoayKThI npouecca | 'vunc
Bypble | KamenHble | Bypbie | KamenHble cop6uum
yrnm yrnu yrnu yrnu
HoGaBku k 6eToHHbIM cmecsaMm (6e3 yueTta «Flual») X X
Ilerkvie 3anonHuTenu gnsi GETOHHbIX cMecei X X X X
Auenctbili 6ETOH, NOPUCTLIN LEMEHTOOETOH X X X
BeToH BbICOKOrO kadecTBa € MOBbIWEHHOW ygoboyknagbiBae-| X X
MOCTbIO
MpomnasoacTeo «Flual» X
[obaeka B cMeCb B LLeMEHTHOW NPOMBbILLIEHHOCTH X X
KOMMOHEHT CbipbEBOV CMECH B LIEeMEHTHON MPOMbILLIEHHOCTH X X
HoGaBka Kk LeMeHTy Ans 3aMeAIeHNsA CXBaTbIBAHUSA LeMeHTa X X
V30nsunoHHbIe orpaxaeHus X X X
CTpouTenbHbIN rMnc X
Cbipbe 4ns kepaMnHecKon NPOMbILLNEHHOCTH X X X X X
HopoxHoe v naHgwahTHOe CTPOUTENBCTBO X X X X
CTponTenbCTBO NNOTUH C NpumeHeHnem TexHonormm RCC (Ge- X X X X
TOH, YNIOTHEHHBbIV KaTKOM)
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OkonyaHue mabnuysi 14

3ona LLnak
MpoaykTbl
Ocratkun/noboyHbIe NPOAYKTHI npouecca | l'unc
Bypbie | KamenHble | Bypbie | KameHHbie cop6umm
yrnm yrnu yran yrnu
Hanonuutens ans achanbToGeTOHHbLIX MOKPbLITUN, CBA3YIOWMX X X
CINOEB ¥ AONOMHUTENbHbBIX CIIOEB OCHOBaHVIS JOPOXHOW 0aeXabl
Crabunusatopbl NO4Bbl, HEOTBETCTBEHHbIE CTPOUTENbHbIE Ma-| X X X X X
Tepuans! Ans 3emnsHbIX paboT U JOPOXKHOTO CTPOUTENLCTBA
3arnyweHue wyma X X X
MonuroHHble TexHonorMu, obpalleHne ¢ oTxXoaamm X X X X
MonuroHsl X X X X X X
MmmoBunmaaumsa onacHeix cybcTaHumi X X
MaTepuan gns o6ycTpocTBa NONUIOHOB (BLICTUIIKM NOAOB) X X X
[MOBEPXHOCTHLIV OUNBTP ANA YNNOTHEHUS] MONUIOHA X X
KoHauuMoHMpoBaHne 0CaakoB CTOYHbLIX BOA, X
Chblpbe ansi GUONoOrniYeckon OUNCTKM CTOYHBIX BOA X X
CrabunuanpoBaHHas 305101 LeMeHTHas CMecCb X X X
O6paTHas 3acbinka gpeHaxHbIX TpaHWwen X X X
Opyrve metoabl yTunusaumm X X X X
Mcnonb3oBaHue B ropHoA00bIBatOLWLEN NMPOMBIWIEHHOCTH X X X X
[Mpon3BoacTBO LEONUTOB X X
Mpown3eoacTBo anbda- u beta-nonyrngpaTos X
HanonHutenu B 6yma)HoW NpoMbILLIEHHOCTH X X
[Mpon3BOACTBO aHIMAPUTOB X
Mpouecc Mionnepa—Kione X X X X X X
Tepmuyeckas ytunusauusi X X
Jecynbdypusaumsa oTXoaawWwmx rasos X
MpumeyaHune— «x» 0bo3Ha4YaeT BO3MOXHOCTb YTUNM3aLMK.

CyLUecTBYIOT AeCATKU pasfnNYHbIX BOSMOXHOCTEN yTUNU3aLmMn pasnuiHelx No6o4HbIx npoaykTos. Kax-
OBl BApUaHT yTUNU3aLmMmM JOSMKeH oTBeYaTh onpeAeneHHbIM KpUTepusam kavecTsa 3onbl. Kputepum kavecTsa
0BbIYHO CBA3LIBAIOT CO CTPYKTYPHBIMM CBOMCTBAMU 30M1bl U COAEpPXXaHNEM B Hell NoObIX BpeAHbIX BELLECTB,
TaKUX KaK HeCropesLUNi yrofb, TsHKeNble MeTanmbl U UX COeAUHEHUs N T. A.

BblcokoyrnepogucTble 305bl W LWWNAKKW MOTYT CHOBa MocTynatb Ha nepepaboTky, T. €. nogaBaTbCcs B
KoTen ansa yTunusauum sHeprn, cogepxalleincs B yrnepoae. Huskoyrnepoauctele 30Mbl U LLNaKA UMEOT psif,
orpaHUYeHun.

KoHeuHbI NpodyKT MOKpoW Aecynbdypusaumm — runc, SBnsiioLUACS KOMMEPYECKUM NpoayKTOM ANst
NpOMbILNeHHOCTU. OH MOXeT 6bITb NMpoAaH U UCNOMbL30BaH B KayecTBe BTOPUYHOrO MaTepuana BMecTo
ecTecTBeHHoro runca. Ocagku nocne agecynbgypusaunm MoryT 6biTb CBSI3aHbl B MTOGOYHOM NpogyKTe npouec-
ca Aecynbdpypusauum (runce) B gonycTumbix npegenax. Ocaakm moryT 6biTb NOBTOPHO BBeAEHLI B NeYb, €CNU
NpUMEHAIOT TexHonornn gecynsgypusaumm n SCR NOy. Ha npakTtuke 6onbluyto YacTb runca, npousseeH-
Horo Ha TOC, cnonb3ayoT B MPOMBILLIIEHHOCTM NPU NPOUM3BOACTBE NMINCcCOKapTOHa, WTYKaTypky U np. Ynctota
rurica orpaHu4eHa Konm4ecTBOM U3BECTHSKA, KOTOPOE MOXET NofaBaTbCA B NpoLuece.

KoHeuHEbI MpoayKT NoNycyxmnx npoLeccoB AecyNbdypusaLm UCNOMb3YIOT B PasfNyHbIX CTPOUTENbHbIX
LieNIAX BMECTO eCTECTBEHHbLIX MOe3HbIX UCKoMaeMblX, a Takke B JOPOXKHOM CTPOUTENLCTBE, 3eMMAHbIX pabo-
Tax npv KOMMOCTUPOBAHUU U CKNaANPOBaHUN OTXOAOB, AN 3aMnoNHEHNUA WaXTHLIX KONoAueB, NPU CTPoUTENb-
cTBe gamb B BOAOYNOPHBIX KOHCTPYKLMSIX.
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MpunoxeHune A
(cnpaBo4Hoe)

EanHoBpemeHHoe ynpaBneHue Bbiopocamu SOy, NOx n ptytu B CLLA

Cucremy o6paboTku OTXOASLLUX ra30B, 06pasyoLLMXCsl MPU CKUTaHWM UCKOMNaemoro TOnnuea, O4HOBPEMEHHO
ynasnueawowyio SOy n NOy, Tsaxernble MeTansbl, BKNovas pTyTb, npumensioT B CLUA [4].

Cucrema ynpasneHusi Belbpocamu, 00pasyrowmmMmncs Npy CXUraHim Tonnuea, ¢ 6onee BbICOKMMU HOpMaMK yrae-
nBaHWs 6ONbLIEro KONMYeCTBa 3arpsi3HAILLUX BELLECTB ¢ 06pa3oBaHMEM KOMMEpPUYECKUX NoBGOUHbIX MPOAYKTOB Nnpes-
cTaBnseT coboi NPOLECC OKUCIEHNs rasoBol dhasbl ANA eAMHOBPEMEHHOTOo ynasnmeanms 0o 99 % NOy n SOy, a Takxe
OCHOBHbIX NapoB 1 Tsxenbix meTannos (100 % ptytu). CTteneHb ynasnmeanus Boiwe 99 % ana SOy u Bbiwe 98 % ans
NOy 6blna npogeMoHCTpMpoBaHa Ha NabopaTopHOM YPOBHE B LUMPOKOM AMana3oHe TeMnepaTtyp oTXoAswmx rasos. Mo
AaHHbIM NPOU3BOAUTENEN, U3AEPKKN Ha CTPOUTENBCTBO NOMHOMACLLITAOHON anekTpocTaHumMM MmowHocTbio 500 MBT Ha
30 %—50 % Huxe kanuTanbHbIX 3aTpaT U COCTaBNAT 1/6 3KCNNyaTauMOHHBLIX 3aTpaT Mo CPaBHEHWIO C TEXHONOTMEN
«n3BecTHAK/SCR NOy». OcHOBHOE NPUMEHEHNE TEXHOMOMMN — CKUIaHe WCKOMagmMoro TOMMMWBA, Takoro Kak yrosnb u
NPUPOAHLIN ras, Ansi BbipaboTku 3NeKTpoaHeprun. Takke NPUMEHSIIOT B METarnnyprum, yCTaHOBKax CKUraHusi MyHULW-
narnbHbIX OTXOA0B, MPOMBbILUSIEHHBIX KOTNax.

K npeumyuiectBam cUcTeMbl OTHOCSITCS:

- BbicoKkas (80 99 %) cTeneHb eanHOBPeMEHHOro ynasnmeannsa SOy n NOy;

- yNnaBnvBaHue TsKernblX MeTansos;

- nony4eHne NoBGOYHBIX KOMMEPHECKUX NMPOAYKTOB, FOAHbIX K NPOAAXKe Ha PbIHKE;

- OTKa3 OT UCMONb30BaHUS N3BECTHAKA/M3BECTH;

- otcyTeTBMe Beibpocos COo;

- OTKa3 OT UCMONb30BaHUA KaTanm3aTopoB, NPMBOASLLMX K 06pa30BaHMIC OMacHbIX OTXOA0B;

- BO3MOXHOCTb NepepaboTku peareHToB;

- UCMNONb30BaHWE MPOBEPEHHBIX TEXHOMNOIUIA, CBA3AHHbLIX C NOBOYHLIMU NPOAYKTAMU;

BO3MOXHOCTb UCMOSb30BaHUSI TEXHOMOMUM MPY PEKOHCTPYKLMKU BONBLUNHCTBA NPeanpusiTum;
- Bonee HU3KUE KanUTarnbHbIE U 3KCMITyaTaUMOHHbIE 3aTPaTbl MO CPABHEHUIO C TPAAULMOHHBIMU TEXHOMOTUSIMMU.
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Bubnuorpadua

CnpaBo4yHuk EC no Hamnyywmm 4oCTynHbIM TexHonoruam « EBponerickas kommceus. KomnnekcHoe npegynpexaeHve
M KOHTPOIb 3arpsiaHeHnii. CnpaBoYHoe pyKOBOACTBO MO HAUIY4YLWMM JOCTYMNHLIM TeXHonormsam. CxuraHue Tonnuea
Ha KPYMHbIX NMPOMBbIWITEHHBIX NPEAnpUATHSX B 3HepreTudeckux uensax. Mione 2006 r.» («European Commission.
Integrated Pollution Prevention and Control. Reference Document on Best Available Techniques for Large Combustion

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

Ovpexktnea 2008/105/EC

Ovpexktuea 76/464/EQC

HOupexktnea EBponelickoro napnamenta n Coeeta EC o1 15 anBapst 2008 r. «O komnnek-
CHOM  KOHTpPOMle W  MNpeAoTBpalleHMn  3arpsi3HEeHUl  OKpyXalowen  cpegbl»
(Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008
concerning integrated pollution prevention and control)

HOupektuea EBponelickoro napnamenTta n Coeeta EC o1 16 gekabps 2008 r. «O craH-
JapTax KauecTBa oKpyatoLwwen cpedbl B 06nacTtv BOAHOW NONUTUKM», U3BMEHSIIOLLLAS Y BNOC-
negctemmn  3amensitowas  OupektmBbl  82/176/EQC, 83/513/EQC, 84/156/EOQC,
84/491/E3C, 86/280/E3C v namensiowas dupektney 2000/60/EC EBponenckoro napna-
meHTaun Coseta EC (Directive 2008/105/EC of the European Parliament and of the Council
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,
84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive 2000/60/EC of the
European Parliament and of the Council)

OupektneaCoseta EQC o1 4 mast 1976 r. «O 3arpsisHeHun BogHon cpeabl CoobuwiecTBa
HeKkoTopbiIMKM cOpacbiBaemMbiMM B BOAHYIO cpefy onacHeiMu BewecTtBamuy (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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