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1 O6bwume cBeaeHUS

[aHHas rnaea kacaetcs aTMOCd)eprIX Bbl6pOCOB OT OKUTaHMA YenoBeYeckmnx Tes1 B KpeMaTtopum n OKnraHna
XKMBOTHbLIX OCTaHKOB.

Jlona BbIBPOCOB OT CKWUFaHWA OCTAaHKOB B O6LUMX HaLMOHAaNbHbIX BbIOpOCasx SABAAETCH CPaBHUTENBHO
He3HaunTeNIbHON (TO ecTb, MeHee 1% OT HaLMOHaNbHbLIX BbIOBPOCOB NHOOLIX 3arpA3HANLWMX BelwecTs). Jons
KpemaTopreB B HaLMOHaNbHbBIX BbIOPOCax BCEX 3arpA3HALLMX BeLlecTB CPaBHUTENbHO HeBeunka, 3a
NCKNtOYeHNEeM Taxenbix Metannos (TM), 0COBeHHO pTyTW, B HEKOTOpbIX CTpaHax. [lons 3Tol Kateropuu
MCTOYHMKA B 06LLMX BbIOpOCax AMOKCMHOB W ¢ypaHos coctasnseT 0,2 % (Ocno-Mapmkckasa kKoMuccus,
sKonornyeckmne ctaHaapTbl EBponerickoro CoobuectBa (Ocnapkom) -XenbCnHCKCKas kommcemsa - Komucems no
3aWmTe MOpCKOW cpeabl bantuinickoro mMopsa  (Xenkom)-MIHBeHTapu3aums BblbpocoB  EBponeinickoi
3KOHOMUYeckon komuccnm OOH (ESK OOH)). Kpome Toro, KpeMaTopmm iBASKOTCA BO3MOXHbLIMU UCTOYHUKAMMN
BblZeNIeHna MNONULMKANYECKMX apoMaTuyeckmx yrnesogopogos ([MAY), HO BblgeneHve Apyrux CTOMKUX
opraHuyeckmx 3arpasHuteneri (CO3), kak NpaBuno, HesHaunTenbHO (European Topic Centre on Air Emissions
(ETC/AEM)-CITEPA-RISOE 1997).

2 OnmncaHvie NCTOYHNKOB

2.1 OnwucaHwe npouecca

CyLLl,eCTByI-OT ABa OCHOBHbIX TUMa KpeMaTopumeBs, B 3aBNCMOCTU OT TUMa nojgayn TonanBa:

° KpemMatopun, NCnoab3yrLimre B KadecTBe ToMMBa ra3 nam Mmacno,

° KpemMaTopun, NCnoab3yroLuine B KadecTBe TON/InBa 3NeKTpnN4ecTBO.

1.A
Tonnveo gns 6.D

po3xura
(MpUpOAHbINA ras
VAW TOMOYHbIN atmocdepy

MepBsuyHas Kamepa BTopunyHas

Beibpockl B

oKuraHms Kamepa

OnepaunoHHoe
TONANBO KpemaTopus — CKUraHus
(NpnpoAHbIA ras KpemaTopus
AV TOMOYHbIN
Ma3yT)

Tpyn n YaaneHue nenna
rpo6

PucyHok 2-1 Bnok-cxema nocsieoBaTes/IbHOCTU AeiACTBUIA NpoLecca Kpemauum, onvucbiBaemMmoi B
OAaHHOW rnaee
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KpemaumroHHbIe neyn, Kak NpaBuao, 060pyAoBaHbI MePBUYHON 1 BTOPUYHOW KamMepoii cropaHms (cM. PUCYHOK
2-1). KpemMaunoHHble Me4yn, Kak MpaBuao, MpeacTaBasloT CO6OM OAHOCTOPOHHME YCTPONCTBA, CKuUratome
OAMH Trpob 3a pabounin uuka. Fpob nomellaeTcs BHYTPU MEPBUYHON KaMepbl KPeMauMOHHOW neuyu, rae
noJsepraetcs BO3JeNCTBUIO TemnepaTypbl okono 300-800 °C. [llepBu4YHas Kamepa pasorpesaeTcs oOT
npejbiAyLero sTana kpemauun. BTopnyHaa kamepa pasorpesaeTcs TOMANBOM A0 TemnepaTypbl okoso 850 °C.
JaHHas rnasa He BK/IOYaeT BbIOPOCH! OT NpejBapuTeNbHOro HarpeBaHus.

MepBMYHas Kamepa BK/IOYaeT ropesky, pasMellleHHble Ha yyacTke rpoba, M BO3AylLUHble MUKW ANS
pa3mesibYeHMs OCTaHKOB 1 MOAAEPXAHNS OKUraHUs. a3kl CropaHns U3 NepBUYHON KaMepbl MOCTYNatoT Yepes
ceputo TpybOK BO BTOPUYHYIO KaMepy, pa3fe/ieHHYIo Ha OTCeKW, KOTopas HarpeBaeTcs KamepaMu JOXNUTaHNS v
CHab>XaeTcs nmojayeri BTOPUYHOrO BO3Ayxa A1 MOMHOr0 CropaHns 1 yMeHbLUEHUS BbIOPOCOB YrAepoaMCTbIX
TBepAbIX 4actuy (TY), neTyumx opraHuyeckmx coeguHeHuii (JTOC) n CO3. Bpemsa npebbiBaHWA rasoB BO
BTOPWUHOM KaMepe OT OAHOWN A0 ABYX CEKYHA.

Mpouecc KpemMauun HayMHaeTCa C pasMelleHUss Tpyna B CrleuvanbHOM KpeMaLMOoHHOM Tpoby wau
KpeMaLIOHHOM KOHTeliHepe, KOTOpbIA AOMKeH 6blTb CropaemMbiM, 3aKpbiTbIM U YCTOMYMBBLIM K yTeuke
dunsnyecknx  xumakocten.  KoHTeliHepbl ~ MOryT  ObiTb  KapTOHHBIMYK,  APEBECHOBONOKHUCTBIMMY,
APEeBECHOBOIOKHUCTLIMW C TKaHEBbIM MOKPbITUEM WAV U3 TPagULMOHHOIO MOJMPOBAHHOIO AepeBa. JTOT
3aKpbITbI/ KOHTEHEp C TeIOM pa3MeLLaeTcs BHYTPY NepBUYHOM KpeMaLIOHHOM Kamepbl.

Bce maTepuanbl OKMralTCcs 1 UCNaparoTes, 3a UCKIIOYEHEM HEKOTOpbIX ¢$parMeHTOB KOCTEN 1 HEKOTOPLIX
HeroproumMx MaTepuanoB, TakMX Kak MpoTesbl, AParoLeHHOCTW, MeTananyeckme LIapHUPbI, HOFTU W T.A.
CkeneTHas pelueTka namesnbyaeTcs 40 GparMeHTOB KOCTeN 1 YacTuL, (He nenes), Ha3biBaeMblX KpeMaLMOHHbIe
OCTaHKMW.

Bpems, Heobxoanmoe 415 3aBepLUeHNs KpeMaL M, MOXET MEeHSITbCA B 3aBUCMMOCTM OT TUMNa KPeMaLMOHHOM
neun 1 Beca N pa3mepa Tena yesoseka. [poLegypa Kpemaumy 3aHMaeT, B cpegHeM, oT 1,5 go 5 vacos, ¢
y4eToM BpeMeHU oxNiaxzaeHus. Bec kpeMaLMOHHbIX OCTAHKOB MOXET COCTaBASTb NPUBAN3NTENBHO OT YeTbipex
[0 BOCbMU QYHTOB.

Mocne oxnaxaeHust KpeMaunoHHble OCTaHKW YAANSAIOTCS U3 KaMepbl C MOMOLLbHO CMeunanbHbIX LEeTOK,
CKpebKkoB 1 Apyroro obopyzoBaHus. [ns NoMHOro yAaneHust KpeMauMOHHbBIX OCTaHKOB 3aJeliCTBYHOTCS BCe
cpeicTBa. [laxe HeboONbLLIOE KOAMYECTBO OCTAHKOB MOXET OCTaBaTbCsl BHYTPU KPEMALMOHHOWN Kamepbl U
NPUBOANTL K CTy4atHOMY CMELLUMBAHWIO C APYTUMU KPeMaLMOHHbBIMU OCTaHKaMUM OT NMpeablAyLLX KpeMaunii.
Bce Hecropaemble MaTepuanbl OTAENATCS U yAANsAOTCA U3 GparMeHTOB KOCTE C MOMOLLbH BU3yaNbHOro
W/VAN MaHIUTHOMO pasfjeneHunsi. ITOT HecropaemMblii MaTepuan 6yaeT yTUAM3MpoBaH B kpemaTtopun 6e3
BO3MOXHOCTWU BOCCTAHOBNEHUS. YacTu KOCTell, U3B/eKaeMble 13 KaMepbl, MOFYT Pa3nnyaTbCs Mo pasMepy u
dopmMe, a Takke MOryT 6biTb MEXaHUYECKN YMeHbLUEHbl A0 HYXHOrO COCTOSIHUS A/ MOMeLLeHNs B YpHY
(Kubasak, 1996).

Menen, kak npaBuao, obpabaTeiBaeTcss MeXaHMYeCKUM CMocoboM A0 MOAYYeHUsI OAHOPOAHOWN CTPYKTYPbl U
Braa. ConyTCTBytOLLME NIeTyuMe BbIBPOCH BO BPEMsi 3TOrO NMpoLecca He3Ha4uTe lbHbI.
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Kamepa YpaneHue

CKUraHns RiElS

PncyHok 2-2 Cxema npouecca aAns Kateropum ncroyHuka 5.C.1.b.v Kpemauus

2.2 MeToankn

TexHonorma Kpemaumm onncbiBaeTcs B (NpegblayLliemM) nogpasgene 2.1 HacTosLLen rnasbl.

2.3 Bbi6pochkl U cpeacTBa peryimpoBaHus

K 0CHOBHbIM BbIOPOCaM KpeMaLMOHHbIX Meyveri OTHOCATCA OKCUABI a30Ta, MOHOKCUA Yraepoaa, ANOKCUS cepbl,
TBEpAble 4YacTuubl, PTYyTb, HEMETaHOBble feTyune opraHuyeckmne coegunHenus (HM10OC), gpyrue Tsxenble
MeTannbl U HekoTopble CO3. MOLWHOCTb BbIOPOCOB 3aBUCUT OT KOHCTPYKLUMM KPEMAaLMOHHON meun,
TemnepaTypbl CropaHus, BpeMs YAepXMBaHUSA rasa, KOHCTPYKUMK TpybKu, TemrnepaTypbl TPYOKM 1 Hann4yms
YCTPOWCTB perynmpoBaHus.

YacTrubl, Takne Kak Mblib, Caxa, nenes 1 Apyrne Hecropaemble YacTuLpbl, MOryT 06pa30BbIBaTbLCSA OT CropaHns
KPeMaLMOHHOro KOHTeliHepa, YesioBeyeckx OCTaHKOB U APYroro COAEPXMMOro KoHTeliHepa. Yrnepoaucrole
opraHuyeckne 4acTulpl YAansrTCs BO BTOPUYHOW KaMepe CropaHusi MOCPeACTBOM NPaBUIbHOM HAaCTPOMKA 1
paboTbl KpeMaLMOHHOro 060pyA0BaHMS.

MoHoKcWA yrnepoga o6pasyerca BCAEACTBUE HEMOJIHOTO CropaHust KOHTelHepa, YeloBeYeckMX OCTaHKOB,
TOM/AVBA U APYroro cogepxunmMoro. CoaepxaHne MOHOKCUAA YrNepoAa MOXET 6biTb YMEeHbLIEHO NMOCPesCTBOM
NpaBUIbHOM HaCTPOIKN 1 paboTbl KpeMaLMoHHOro 060pyA0BaHMS.

Anokcng cepbl 06pasyetcsa MpW CropaHWM OPraHWYeckoro TOM/IMBA, KOHTelHepa U ero COAEpXMMOro.
CoZepxaHue cepbl B MPUPOLHOM rase 1 YesoBeYeckrX OCTaHKax HEBENKO, HO Apyrve BUAbI TOMAMBA MOTYT
COoZepXaTb 3HAUUTEIbHOE KOIMYECTBO Cepbl.

Okcuabl  a3oTa obpasyloTcs B pesynbTaTe  peakumm a3oTa € KACIOPOAOM  Ha  BO3gyxe npu
BbICOKOTEMMEepPaTypHbIX MpoLeccax cropaHuns. Belbpockl okcMAa a3oTa 13 KpeMauMOHHbIX NeYvelil HeBenuKkn 1
He npeAcTaBAAoT 60MbLIOro MHTepeca. PerynnpoBaHvie KOAMYecTBa OKCUA0B a30Ta MOXET 6blTb AOCTUTHYTO
perynnpoBaHneM TemMmnepaTypbl 1 BbIGOPOM KOHCTPYKLUN FOpesiku.

BbI6pochl PTYTN 06pasytoTca K3 3y6HbLIX MJOM6, KOTOpble MOryT cogepxatb oT 5 Ao 10 rpamm pTyTn, B
3aBUCMMOCTM OT WX KOoAM4YecTBa W Tuna. PTyTb MOXeT ObiTb yAaneHa C MOMOLLbIO CefeHOBOM Conn B
KpemaumoHHol kamepe (Hogland W., 1994) nan ounctutenamu. HeobxoAMMO OTMETUTb, YTO B HEKOTOPbIX
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CTPaHax CTaHOBMWTCS MOMY/AAPHbLIM NCMOJb30BaHMeE MAAaCTMAaCcCOBbIX WU APYrMX TUMOB NAOM6, YTO Mo3BoAsSeT
YMEHbLUWTL BbIGPOCHI PTYTU.

HM/IOC o6pasytoTcs B pe3ynbTaTe HEMoNHOro  WAN  HedhPeKTMBHOro CropaHns  YrneBoAOPOAOB,
cofiepXaLumxcs B TonamBee, Tenie n koHTeliHepe. HMJ/IOC MoryT 6bITb YMeHbLLEeHb! MOCPeACTBOM HaAnexallero
MCMNONb30BaHVSA N PEryIMpPOBKIN KPEMALMOHHO NeYyu.

AMOKCUHBL 1N dypaHbl 06pas3yloTcs B pesyibTaTe CropaHnst ApPeBeCHON Le//IA03bl, X10PCcoepKaLlmx
nnacTMacc M M3MeHeHUs TemrepaTypHoro AvanasoHa. CoAepaHue AVOKCUHOB U GypaHOB MOXET 6biTb
YMEHbLLIEHO CHWXEHMEM WCMOMb30BaHNA  XJI0PCOAEPXALUMX MAacTMacC UM C MOMOLbI  MPaBUILHO
NoZo6paHHOro TeMMepaTypHOro pexuma W BpeMeHW npebbiBaHWs BO BTOPUYHOM KaMepe CropaHus.
MpeobpazoBaHnst AMOKCUHOB 1 GypaHOB MOXHO M36exaTb MOCPeACTBOM Bbi6Opa HaAnexallein KOHCTPYKLMK
AbIMOBBIX TPY6, yMeHbLUEHWN 0CeAaHVS MbIIN U U3MEHEHUW TEMMEPATYPHOTO NHTEpBana.

KonnyecTBo 6ONBLUMHCTBA 3arpA3HSAOLLMX BeLLecTB, 3@ WUCK/IOYEHNEM TAXeNbIX MEeTanloB, MOXeT 6biTb
CBeAEHO K MVHUMYMY MpW NpaBuibHOW paboTe KpemMauWOHHOW Meuw, COOTBETCTBYHLUEH TeMnepaTtype u
BpeMeHU npebbiBaHMS BO BTOPUYHON Kamepe cropaHusi. CogepxaHune okcrAa cepbl MOXET 6biTb YMEHbLLEHO
6narogaps NCNobL30BaHMIO TOMMBA C MabiM COAepXKaHNeM cepbl, HanprMep NPUPOAHOrO rasa.

Taxenble MeTannbl, 38 UCKIOYEHMEM PTYTW, MOTYT 6biTb YAaneHbl C NMOMOLLbIO YCTPOICTB, yNaBAnBatoLmX
YacTuupl. PTyTb MOXHO BbIBECTM C MOMOLLbIO A06aBNEHNS aKTUBMPOBAHHOIO YA B YCTAHOBKM A1 KOHTPOAS
YacTuu, T.e. pykaBHble GUNLTPBI.

Bbl6pOCbI B AaﬂbHeﬁUJEM MOryT 6bITb YMeHbLUEHbI 3a CHET MCMNONb30BaHNA Pas3/IMYHbIX TUMOB KOHTeN HEPOB,
TakKnX Kak ApeBeCHOBOJIOKHNCTbIE N APEBECHOBO/IOKHNCTbIE C TKaHEBbIM MOKPbITEM BMECTO TpaANLUMOHHOIO
noiMpoBaHHOIo gepeBa.

UTO KacaeTcs CKWUraHUs OCTaHKOB >MBOTHbIX, W36aBfeHMEe OT OTCTaHKOB >XMBOTHBLIX C MOMOLLbO
MaTeHTOBAHHbLIX WHCUHEPATOPOB WM MeCT ANs C6poca OTXOZOB, CMOCO6CTBYET 3HAUUTENBHO MeHbLUEMY
3arpsisHeHUto.

3 MeToabl

3.1 Bbi6op meToaa

PyicyHoK 3-1 oTo6paxaeT MeToAMnKy Bbi6opa METOAOB A/t OLIeHKW BbIBPOCOB OT kpemauuu. MNogobHoe aepeso
peLLeHni NPUYMEHSIETC TaKxXe A9 OnpeAeneH BbIBPOCOB OT CKMWUraHWA OCTAHKOB XMBOTHbLIX. OCHOBHas
NAes 3aKH0YAETCS B CIeAYHOLLEM:

e MpW HaAN4YUKN NOAPOGHON NHbOPMaLMK, CiesyeT ee 1CMOob30BaTb;

e eCIV KaTeropusi UCTOYHWUKA ABASETCH KIYEBOW, NMPUMEHSETCS METOZ YPOBHSA 2 WA yYLllnid, Npu 3TOM
HeobXoAMMO cobpaTb MoAPOb6HbIE UCXOAHbIE AaHHble. B Takmx ciydasx fepeBO pelueHWid HanpasaseT
nosb30BaTeNs K MeTody YPOBHsi 2, Tak Kak npearonaraercs, YTo fierye noayvmTb Heobxoanmble AaHHble Ans
JAHHOro NoAxoAa, YeM CobupaThk AaHHble Ha ypoBHE 06bekTa, He0bXoAMMbIE A/ OLIEHKM MO YPOBHIO 3;
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. aJ'IbTepHaTVIBHbII7I BapuWaHT MNpuMeHeHna MeToAa ypOBHﬂ 3 C wncnosb3oBaHnem I'IOApO6HOI'O
MoZennpoBaHUA rnpolecca B ABHOM ¢opMe He BK/IK0YeH B AaHHOE AepeBo DELUGHMVI. OpHako petanbHoe
MoZennpoBaHue Bcerga BbINOIHAETCA Ha 06BEeKTHOM YPOBHE, a pe3ynbTaTbl Takoro MoAenmpoBaHWA
MOXHO yBNAETb KakK 06BbEeKTHble AaHHblIE Ha AepeBe peUJEHIAVI.

JaHHas rnaBa npegnaraeT MoAxoZ YPOBHA 1 ANs OUEHKM BbIGPOCOB OT kpemupoBaHus. KoadduumeHTsl
BbI6POCOB YPOBHS 2 NpeACTaBAeHbl ANs OKUFaHUA OCTaHKOB XXNBOTHbIX.

Hauano

Wcnonb3osatb
TONbKO AaHHble
no o6bekTy

YposHsi 3

Wwetotea nu
[laHHble No
obbekTy?

OxBsaveHo nu Bce
NpoM3BOACTBO

Mcnonb3osath
[laHHble
no o6bekTy
YpoBHs 3
1 9KCTPanonsumio

Mpeayc- Vcrionb3osaTk AaHHbIE N0
MOTPEHO 11 ga CyLLLECTBNAEMOW AeATENbHOCTU
pasneneHue K03achULIMEHTLI BEIGPOCOB
TEXHONOMMIL YpoBHSI 2 B 3aBUCUMOCTH
OT TeXHonorMm

Het

Pasfenutb faHHble No
OCYLLIECTBIIEMON AeATENbHOCTU
1 k03phnLMeHTbI BLIGPOCOB
N0 TEXHOMNOTUAM

OcHoBHolA
WNCTOMHUK?

MpumennTs
ko3ppuLmneHTbI
BbIGpOCOB
YposHsi 1
N0 YMON4aH1io

PucyHok 3-1 [lepeBo peLueHniA ans KaTteropyum uctouHmka 5.C.1.b.v Kpemauns

3.2 Topaxopa YpoBHA 1 No ymon4yaHuio

3.2.1 Anzopumm

Bosnee npocTasi MeTOAMKA OCHOBLIBAETCA HA MCMOMb30BAHUM O4HOrO KO3dduLMeHTa BoIBPOCOB A8 KaxXAoro
BUAA 3arpssHsAOLLEro BellecTBa B COYETAHUU CO CTAaTMUCTMKOW MO OCyLLeCTBAseMol aeatensHocTn. O6Las
dopmMyna MoxeT 6bITb 3aMncaHa B CiefytoLlemM BUAE:

E3a2pﬂ3numa?b = AR}’IPOLL’)‘KO()CW!SO X EF308pﬂ3Hum€/7b (1)

JaHHasi  dopmyna umcnonb3yeT CTATUCTMKY MO  OCYLLECTBASIEMOW KpPeMauWOHHOW  AesiTeNbHOCTM U
ko3 PnuMeHTbl BLIBPOCOB YPOBHS 1, NpeAcTaBneHHble B C1eAyoLLeM pasgene.

KoaddumumeHTbl BIGPOCOB YPOBHSA 1 npegnonaratoT yCpeAHEHHY VAN TUMOBYH TEXHONOTUIO U peanmsauunto
YCTPaHEeHMA 3arpsa3HeHnss OKpYyXaroLle cpefbl B CcTpaHe. B ciydasnx, korga cnegyeT yunTbiBaTb KOHKPETHble
CpescTBa YCTPaHEHWA 3arpsA3HeHN’ OKpyXXatoLlen cpepl, MeTos YpoBHS 1 He NprMeHseTcs, a NCNob3YTCH
noaxoabl YpoBHA 2 nin 3.
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3.2.2 KospguyueHmesl 8616pocoe N0 yMONYAHUIO

B Tabnuue 3.1 eactaBneHbl KO3IQPUUMEHTBI BbIOPOCOB MO YMOJUAHMIO AN PA3NUHBIX 3arpsa3HSHOLLNX
BeLecTB M3 TPY6 KPemaLMOHHON neun npu KpemMauum OZHOro Tena W KoHTeriHepa. 3TU Ko3bdULMEeHTbI
BbIOPOCOB  WCMNOMBL3YIOT  MMelolMecs faHHble 1 MHGOPMaUMio, YYUTbIBAOT — pesynbTaTbl  OLLeHKW
Ko3$pPMLMEHTOB BbLIOPOCOB, BK/OUEHHbIX B 60/ee paHHMe Bepcun PykoBoAcTBa. bonbluas 4acTb
nHoopmMaumm o KoappuLMeHTax BbIOPOCOB ANA AAHHOM KaTeropum WCTOYHMKA B3STa M3 6asbl AaHHbIX
AreHTCTBO MO OXpaHe okpyxatollen cpeabl CLUA, koTopas HasbiBaeTcs WebFIRE. MiHpopmaums o NOx, CO,
HMJTOC n SO« B3aTa 13 6onee paHHen Bepcn PykoBOACTBa AreHTCTBO MO OXpaHe okpyXatoLler cpeabl CLLA
(US EPA, 1996) n CANA (1993). laHHble no MXB 1 IN'XB Takxe 6b1v yYTeHbl MPU OLEHKe.

MpY HAMYUN MHPOPMALMN N3 HECKOTbKUX UCTOYHUKOB A1S1 HEKOTOPLIX 3arpA3HSOLLMX BELLECTB BO3HMKAET
6o/bllas pasHULA MeXay WUCTOYHMKaMKM, 0cobeHHo ana MXAA/D foCTynmHO MHOFO WUCTOYHMKOB U MHOFO
PasNYHbIX 3HAYeHWI. DTa pasHMLA MOXET OTHOCMTbCA Ha CYeT PasIMUYHOro TOMANBA, XapakTepUCTUK
KOHCTPYKLMM, NN HeZOCTAaTOUHBIX NCCAef0BaHNA, MPOBOAMMbIX A/ NOAYYeHWs KO3OPULIMEHTOB BEIGPOCOB.

KoaddumumeHTbl BbIOPOCOB MNpeacTaBneHbl C y4eToM Tena Maccor 55-70 kr, okono 65Kr B cpegHem, U
Heperyampyemoro kpemupoBaHus. KoapduumeHTel BbibpocoB US EPA, B3ATble U3 6onee paHHel Bepcuu
PyKOBOACTBa, YYUTLIBAtOT KaPTOHHbLIA KOHTEiHep BECOM 2 KI U AepeBAHHbIA KOHTelHep BecoM 1 Kr, TO Xe
camoe ncnonb3yetca 1 B WebFIRE US EPA. Koa¢durumeHTsl Boibpocos CANA nonyyeHsl ycpeAHeHneM JaHHbIX
NCAbITaHWN B OTYeTe AN KOHTeiHepOB M3 KapTOHa, C TKaHeBbIM MOKPbITMEM 1 MOANPOBAHHOIO JepeBa.

BbI6pOCHI, CBSI3aHHbIE CO OKMraHWeMm TOMAMBA BO BPeMs Kpemauuu, Takke YYMTbIBATCS B KOIPPULMEHTaxX
BbIOBPOCOB. B KauecTBe TOMIMBHOWM cocTaBastowen ana ko3odnumneHToB BbIGBPOCOB KPEMUPOBAHNSA MO AaHHbIM
US EPA n CANA npuHMMaeTcs NpupoAaHbli ras. KoadduumeHTsl BbibpocoB WebFire (1992) ocHoBaHbl Ha
NCMbITaHUAX B KPEeMaTOPUK, B KOTOPOM MCMO/b30BasCst MPonaH.

KoaddumuymeHTam BbIGPOCOB OT KpeMaLmy CBONCTBEHA KpaliHe BblCOKasi HeomnpeAeneHHOCTb, KOTopas MoXeT
ObITb Bbi3BaHa:

®  CUNBHOW M3MEHYNBOCTLIO pabounx TemMnepaTyp;

e BpemeHeM npebbiBaHUS BO BTOPUYHOW KaMepe CropaHus;

e  LCMONb3yeMbIM TOMAMBOM (TONOYHbIA Ma3yT B LLBeuunn, NpupoaHbIn ra3 B CeBepHOn AMepuike).

Bonblune HeomnpeAeneHHOCTM W PasANYMA  MOFYT Takxke ObiTb Bbl3BaHbl Pa3HbIM TUMOM TOMJIMBA,

XapaKTepuCTUKaMN KOHCTPYKLMN UAM HeAOCTaTOUHBIMU MUCCef0BaHUAMY, MPOBOAVMMBLIMU AN MONyYeHUs
ko3¢ PnumeHToB BbIOpoCcoB. OCOBEHHO CUIbHbIE N3MEHEHWS MOXHO Habno4aTb Ha NpuMepe BbIBPOCOB PTYTU.
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Ta6nunua 3-1 KoapdpunumeHTbl BbIGPOCcOB YpoBHA 1 ana kateropym uctouyHuka 5.C.1.b.v Kpemauwms,
KpeMaLus YenoBeyeckmx ten

KoaddpuumeHTbl BbIGPOCOB N0 yMONYaHUIO YpOBHA 1
Koz, Ha3saHue
Kateropusa ncrounnka HO p-C.Lb.v Kpemauna
Tonauso HET JAHHbIX
He npumeHsertca XL, NHs
He oueHeHO vy
3arpasHurenn 3HauyeHue EanHMUbI 95% poBsepuT. HTEpPBan CcblnKku
HuKHWit BepxHuit
NOx 0.825 Kr/Tpyn 0.0825 8.25 Santarsiero et al. (2005)
cO 0.140 Kr/Tpyn 0.0140 1.40 Santarsiero et al. (2005)
HM/10C 0.013 Kr/Tpyn 0.0013 0.13 ICANA (1993)
SO2 0.113 Kr/Tpyn 0.0113 1.13 Santarsiero et al. (2005)
OKBY 38.56 r/Tpyn 3.856 385.6 WebFIRE, 1992
7410 34.70 r/Tpyn 3.470 347.0 WebFIRE, 1992
T42,5 34.70 r/Tpyn 3.470 347.0 WebFIRE, 1992
Pb 30.03 Mr/Tpyn 3.003 300.3 \WebFIRE, 1992
cd 5.03 mr/Tpyn 0.503 50.3 WebFIRE, 1992
Hg 1.49 r/Tpyn 0.149 14.9 WebFIRE, 1992
As 13.61 mr/Tpyn 1.361 136.1 \WebFIRE, 1992
Cr 13.56 mr/Tpyn 1.356 135.6 \WebFIRE, 1992
Cu 12.43 Mr/Tpyn 1.243 124.3 \WebFIRE, 1992
Ni 17.33 mr/Tpyn 1.733 173.3 WebFIRE, 1992
ISe 19.78 mr/Tpyn 1.978 197.8 WebFIRE, 1992
Zn 160.12 mr/Tpyn 16.012 1601.2 WebFIRE, 1992
rnxe6 0.41 mr/Tpyn 0.041 4.1 Toda, 2006
nxpn/o 0.027 IMKr/Tpyn 0.0027 0.27 WebFIRE, 1992
BeHso(a)nupeH 1320  [MKr/Teyn 1.320 132.0  [WebFIRE, 1992
Berzo(b)gpnyoparmer 7.21 (1e/mpyn 0.721 721 |WebFIRE, 1992
berso(k)pnyoparmer 6.44 ake/mpyn 0.644 64.4  |WebFIRE, 1992
WHdero(1,2,3-cd)nupet 6.99 kz/mpyn 0.699 69.9  |WebFIRE, 1992
rxe 0.15 mr/Tpyn 0.015 1.5 Toda, 2006

MpumMeyaHune: KoaddunumeHTbl BbIOpocoB 13 Santarsiero et al. (2005) paccumTbIBalOTCA U3 CpeAHero 3HayYeHus
N3MEPEHHbIX AMANAa30HOB KOHLIEHTPALWIA, CPeAHEr0 3HAUEH WS pacxosa 4bIMOBOro rasa (2000-3500 H m3 B yac)
1 BpeMeHu KkpeMauum (2 v).

3.2.3 /JaHHble no ocywecmensaemoii desmensHocmu

Tpebyemas CTaTUCTMKA BK/IHOYAET KOMYECTBO MPOBOAMMBIX KpeMaLuii B rog. JaHHas MHGopMaums AOCTynHa
B HAUMOHaNbHbIX 6HOPO  CTAaTUCTMKK, accouMaumsax KpemaTopueB WAM  MOXET 6biTb  MojyyeHa
HEernoCpeACTBEHHO OT OMepaTOPOB KPEMATOPUS.

3.3 TMopxop YpoBHS 2, 6a3UpYIOLLNIACA Ha TEXHOOMMNAX

MHdopmaumm o Kpemauuu 4YenoBeyeckuMx Tea CM. B Tabnuue KO3PULMEHTOB BbIGPOCOB YpPOBHA 1.
HekoTopble ko3¢ dULMeHTbI BEIGPOCOB AN OKUTAHWUS XUBOTHbIX MpUBeAeHbl B Tabanue 3-2 1 Tabanue 3-3.
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Ta6nunua 3-2KoappuLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum mMctoyHuka 5.C.1.b.v Kpemauus,
COKuraHue osel,

KoadpduumeHTtbl BbI6POCOB YPOBHA 2

Koz, HassaHue
Kateropua ncrounuka HO 5.C.1.b.v Kpemaumsa
Tonnuso HET OAHHbIX
MH3B (echn npumeHUmo) 90902 |C)+<V|raH|4e Tpynos

[TexHonorum/MeTtoanku (CskuraHue oBeL, € MICNONb30BaHMEM BO3AYLLIHOTO MHCUHEpaTOpa
PernoHanbHble ycnosus
[TexHonoruu CHUXeHUs|
3arpasHeHnt
He npumeHsetca rXur
He oueHeHO NOyx, CO, HMNOC, SOz, NHs, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, zZn, MXOO/®, BeH3o(a)nupeH,
Benzo(b)bnyopaHTteH, benso(k)dnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, TXB, MXB
3arpasHurenn 3HauyeHue EanHMUbI 95% poBsepuT. HTEpPBan CcblnKku
HuKHWi1 BepxHuit
OKBY 2,18 1,7 2,8 ISKM (2005)
Kr/Mr oTxoa08
IT410 1,53 0,153 15,3 Lemieux (2004)
kr/Mr oTxo408
IT42,5 1,31 0,131 13,1 Lemieux (2004)

Kr/Mr oTxoa08

Ta6nuua 3-3KoappuumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropmm mctoyHuka 5.C.1.b.v Kpemauus,
COKUraHmne Kopos

KoadpdpuumeHTtbl BbI6POCOB YPOBHA 2

Kog, HasBaHue
Karteropus ucrousmka HO 5.C.1.b.v Kpemavumsa
Tonauso HET JAHHbIX
MH3B (echn npumeHumo) 90902 |C)KI/II'aHVIe Tpynos

[TexHonornn/MeTtoanku (C>KuraHme KopoB C MCNOAb30BaHWMEM BO3AYLLIHOMO MHCUHEpaTOpa
PernoHanbHble ycnosusa
ITexHonorum CHUXKeHUS|
3BarpasHeHnn
He npumeHsetca rXur
He oueHeHO NOyx, CO, HMNOC, SOz, NHs, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, MXJO/®, beH3o(a)nupeH,
Benso(b)dnyopaHTteH, benso(k)bayopaHteH, MHaeHo(1,2,3-cd)nupen, MXB, MXBs
3arpAsHuTeNb 3HayeHune EanHuLb! 95% po0BEepUT. UHTEPBanN Ccbiikun
HuXHUit BepxHuit
IOKBM 0,897 Kr/Mr oTxoa08 0,67 1,2 ISKM (2005)
T410 0,628 0,0628 6,28 Lemieux (2004)
kr/Mr oTxoz08
IT42,5 0,538 0,0538 5,38 Lemieux (2004)

Kr/Mr oTxoa08

3.4 MopgenupoBaHmne BbI6pOCOB YPOBHS 3 U UCMOJIb30BaHME 06BbEKTHbIX AAaHHbIX

MeTop, ypOBHﬂ 3 MOXeT 6blTb npeacrtaeneH C pas/iYHbIMMU CTEMNEHAMU TOYHOCTW, B 3aBUCMOCTU OT

nMeroLLerics nHdopmaumm. YTouHeHre Ko3ddLNEHTOB BbIGPOCOB YPOBHSA 1 MOXET 6biTb OCYLLECTB/IEHO Ha

OCHOBaAHMWN AAHHbLIX MO I/IHAI/IBI/IAyafIbHOVI AedATeNbHOCTN (KONMYecTBo KPEMNPOBAHHbLIX Ten), |/|H¢op|v|au,|/||/| no

TONAMBY (KONNYECTBO U TUM), YCTPONCTBAM KOHTPOAS, KOHCTPYKLMM KPEMALIMOHHON Neyn 1 TUMnaM oKmMraemblx

KOHTeHepoB. [JaHHble Mo nUcciesyemMbliM BbI6pocaM MOryT 6biTb MCMOAB30BaHbl U paccunTaHbl ANs APYriX,

CXOXKMX MO KOHCTPYKUMK KpemMaTopues, Ha OCHOBaHUN AaHHbLIX MO obbeKkTam.

JaHHbIli MeTog yunTbiBaeT cbop nHbopMaumm B Nopsiike BO3pacTaHNs 4eTaan3npoBaHHOCTA B COOTBETCTBUM

CO CNEeAOLLIM CMICKOM

e JlaHbIHE MO OCYLLECTBASAEMON AeATENbHOCTU A/ KaX0ro KpeMaTopusi/KpemMaLMioHHOM neun,

e JlaHHble MO KOHCTPYKLMM (paboyasi TeMnepaTypa, YCTPONCTBA KOHTPONS U T.4.) KPeMaLMOHHON neyn uam
KpeMauMOHHbIX Neyeid,

L] TN N KONNYeCTBO MCMNONIb30BAHHOIO TOMJIMBA, a Takxe npmnMmecun (TaKenble meTannbl),
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e KO/IMYECTBO U TUMbI CKUraeMbIX KOHTEAHEPOB,

e nHPopmaums No Npobam BbIGPOCOB.

PekomeHAyeTCs NCNOb30BaTh KO3PPULMEHTEI BbIOPOCOB YPOBHA 1 C y4eTOM AaHHbIX MO OCyLLeCTBASAEMON
feATeNbHOCTM KpeMaLMoHHOM neyn. laHHble Mo NpobamM BbIOPOCOB 3aMeHST UCMOoAb30BaHMe Ko3pPurLMeHToB
BbI6POCOB. PekoMeHayeTcs MCnoib30BaTe WHPOPMALMIO C YCTPOWCTB KOHTPOAs (Tvm, 3¢pdeKTUBHOCTb

yAaNneHVs OTXOZAO0B) COBMECTHO C JaHHbIMK MO Npobam BbIGPOCOB UAN KO3GPMLMEHTAMUN BbIGPOCOB A5
yBe/IMyeHNsi kKa4yecTBa OLeHKN BbIBPOCOB.

4 KauecTBO AaHHBbIX

4.1 TMonHoTa

HeobxoanMo NposiBUTL OCTOPOXHOCTb MPW BKAHOYEHWM BbIOPOCOB OT CKMraTeneit OTXOAO0B Kak B AaHHYHO
KaTeropuro WCTOYHMKA, Tak W B cooTBeTcTBylowlyto rnasy 1.A OxuraHve. PekOMeHAyeTcs MpoBepuThb,
AeNCTBUTENIbHO I OHU NPUHAANeXaT K AaHHOI KaTeropuu.

4.2 MpepoTBpalleHMe ABOMHOrO yyeTa C APYrMMU CEKTOPaMK

HeobxoAnMo MposiBUTbL OCTOPOXHOCTb, YTOObI M36exaTb ABOMHOrO yyeTa BbIOPOCOB OT CKUFaHUA OTXOAOB.
PekomeHAyeTCs MpoOBepUTb, YTO BbIGPOCHI, He BK/OUEHHblEe B JaHHYI KaTeropumto UCTOYHKKA (MOTOMY YTO
Tenno OT OKUraHWs pereHepupyeTcs U OTXOAb! BMOCAACTBAN NCMONBb3YIOTCS B KayecTBe TOMMBA), OTPaXeHb!
B COOTBeTCTBYytOLeN rnase 1.A CkuraHue.

4.3 T[lpoBepKa AOCTOBEPHOCTU

4.3.1 Koa¢ppuyueHmesl 8b16pocoe no HauAy4ywWumM 00CMyNH6IM MEeXHOM02UAM

CneyynanbHble AOKYMEHTbI C ONMCaHNEM Haunyyllen AOCTYNHOM TeXHONOTMM MO KPeMUPOBAHUIO OTCYTCTBYIOT.
OfHako, B KayecTBe CMNpPaBOYHOrO MaTepumana MOXeT WCMOoNb30BaThCcA AokymeHT IPPC no Hawaydlein
[LOCTYIMHOW TeXHONIOTUM OKUraHusa oTxogoB (European Commission, 2006).

4.4 PaspaboTka corsacyemMbiX BpeMeHHbIX pAAOB U nepecyeTt

Kakasi-To cneynduka oTcyTcTByeT.
4.5 OueHKa HeonpepaenieHHOCTUN

4.5.1 HeonpedeneHHOCM®b 8 K03 PuyueHmax evi6pocoe

KoaddumumeHTsl BbIOPOCOB 06/1aZat0T BbICOKOW CTEMEHbH HeomnpeaeNieHHOCTM U3-3a OrpaHU4YeHHOCTU
HaANuMa JaHHbIX MO NpobaM. HeonpegeneHHOCTU TakXe MOryT 6biTb Bbl3BaHbl CUABHOW M3MEHYMBOCTBIO
pabounx Temnepatyp (650-870°C), BpeMeHeM yAepXaHuUs BO BTOPUYHOM Kamepe CropaHus v TUMOM
MCnosib3yemMoro TonamnBea.

BbI6pOCHI PTYTU HEMOCPEACTBEHHO CBSI3aHbl C KOJMYECTBOM U TUMAaMU 3y6HbIX MIOM6, APUCYTCTBYOLNX B
oKkvraemom Tene. MeTannmyeckass apMaTtypa W Kpenex KOHTelHepoB MOryT MOBAUSATbL Ha BbIOPOCHI THXENbIX
MeTasnoB.
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4.5.2 HeonpedesneHHocmu e daHHbIX N0 ocywjecmensemoli desmensHocmu

Kakasi-To cneumduka oTcyTcTByeT.

4.6 O6ecne4vyeHVe/KOHTPONb KayecTBa MHBeHTapm3auum OK/KK

Kakasi-To cneumduka oTcyTcTBYeT.

4.7 KoopanHaTHas npmBA3Ka

Kpematopun pacrionaratoTcs, rnaBHbIM 06pa3oM, B KPYMHbIX Fopogax; Mo3TOMy BbI6GPOCHI MOryT 6bITb
paccymTaHbl C UCMOJIb30BaHMe CTaTUCTUKK MO HaCeeHNIo.

4.8 OTYETHOCTb N AOKYMeHTauusa

Kakasi-To cneumduka oTcyTcTBYeT.

5 Moccapun

erMaLl,I/IOHHaFl neyb OCxuratenbHoe yCTpOI7ICTBO B KpemaTtopuny, B KOTOPOM MPOUNCXOANT COKUraHune Ten;
TaK>Xe B KOHTEKCTe JaHHOIro AOKYMEHTa - BTOPMYHaa KaMepa OKUraHua.

KpemaTtopuii O6beKT C KpeMaLMOHHON Meybto (nedamm).

erMaLl,I/IOHHaFl Kamepa I'IepBaﬂ Kamepa erMaLlI/IOHHOIZ neyu, B KOTOpOI‘/‘I NPONCXOAUT OKUraHne Tena.

Taxenble meTan bl MbILbSAK, KaAMVIVI, XpPOM, MeAb, PTYTb, HUKEeNb, CBNHEL, CeNeH, UMHK.

cos3 CToliKMe opraHmyeckme 3arps3HUTENK, KOTOpble BKIKOYAOT B Ce6S AMOKCUHBI Y
dypaHbl, MAY (6eH3o(a)nmpeH, 6eH3o(k)daoopaHTeH, nHaeHAO(123-cd)nrpeH), MXb
(Ne 126, 169, 77, 118, 105, 123, 114, 156, 157, 167, 189), rekcaxnopbeHson.

BTopunyHas kamepa BTopnuHas kamepa, Kak MpaBWao, COCTOUT M3 Kamepbl AOXMWraHWs, B KOTOPYHO
NPOBOAATCA BbIX/IOMNHbIE Ta3n M3 KPeMaLVOHHOW Kamepbl ANA pPerynnpoBaHus
3anaxa, T4 n J10C.

Tokcuyeckui (T nam M-T3) Cuctema NPUOPUTETHOCTU OCHOBHbLIX TOKCUMYHBIX W30MeposB,
SKBUBAaNeHT OCHOBAaHHasa Ha TOKCUMYHOCTK M3oMepa 2,3,7,8-TeTpaxopoAnbeH30-p-AN0KCUHA, AN
pacyeTa Bbl6POCOB AMOKCMHA W  ¢ypaHa B nepecyeTe Ha w3omep 2,3,7,8-
TeTpaxnopoAN6eH30-pP-ANOKCUHA.
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7 HaBepgeHue cnpaBoOK

Bce Bonpockl No AaHHOV rnase cnejyeT Hanpas/ifTb COOTBETCTBYIOLLIEMY PYKOBOAUTENHO (PYKOBOAUTENSAM)
3KCNEePTHOM rpynmnbl MO OKWUraHW 1 MPOMbILNEHHOCTY, paboTatollein B pamkax Lenesol rpynnbl no
WHBEHTapm3auum 1 nNporHosy BbibpocoB. O TOM, Kak CBf3aTbCA € conpeacegatenamu LIFTMMB Bbl MoxeTe
y3HaTb Ha opuumansHoM carite LFUMB B MHTepHeTe (www.tfeip-secretariat.org/).
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