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5.C.1.b.v Kpemauus

1 O6buwwue cBeaeHus

,Z[aHHafI IJlaBa KaCacTcCsa aTMOC(i)epHLIX BI)I6pOCOB OT CXKUT'AHUS YCITIOBEYCCKUX TCJI B KPEMATOPHUU U CXKUT'aHUA
KHUBOTHBIX OCTAHKOB.

Jons BBIOPOCOB OT CXXHWTaHWS OCTAaHKOB B OONIMX HAIIMOHAIBHBIX BBIOPOCASX SBISIETCS CPABHUTEIHHO
HE3HAYMUTENbHOH (TO ecTh, MeHee 1% OT HALMOHANBHBIX BBIOPOCOB JIFOOBIX 3arpsI3HAIOLIMX BelIecTB). J{oms
KpeMaTopHeB B HaIMOHAJBHBIX BBIOpPOCAX BCEX 3arps3HSIONIMX BEHIECTB CPABHUTENBHO HEBENMKa, 3a
HCKITIFOYCHHEM TsDKENbIX MeTalmioB (TM), 0ocoOeHHO PTYTH, B HEKOTOPBIX CTpaHaX. Jlois 3TOW KaTeropuw
HCTOYHHMKA B OOIIMX BBIOpocax IMOKCHMHOB U (ypaHoB cocrtaBiseT 0,2 % (Ocno-Tlapmxkckas KoMHCCHS,
skosoruyeckue crangaptsl EBporneiickoro Coobmiecta (Ocnapkom) -XenbCcHHCKCKasg komuccus — Komuccust
Mo 3alluTe MOpPCKOW cpenbl banrtuiickoro Mops (Xenkom)-MHBeHTapu3amus BbIOpocoB EBpormelickoit
skoHomuueckoit komuccun OOH (EDK OOH)). Kpome TOro, KpeMaTopuu SIBISIOTCS BO3MOXKHBIMH
MCTOYHUKAMH BBIZIETIEHHS MOJIHIUKIMYECKUX apoMaTH4ecKuX yrieBoaoponos (ITAY), Ho BeigeneHne apyrux
CTOMKHUX oprannueckux 3arpssuutenei (CO3), kak nmpaBmiio, HesnaunTenpHO (European Topic Centre on Air
Emissions (ETC/AEM)-CITEPA-RISOE 1997).

2 OnucaHue NCTOYHUKOB

2.1 OnucaHue npouecca

Cy]_L[eCTBy}OT JBa OCHOBHBIX THIIA KPEMATOPHUEB, B 3aBUCUMOCTH OT THIIA IOAAYH TOIJIMBA.

° KpEeMaTOpPHH, UCITIO0JIb3 II1e B Ka4yeCTBE TOILIMBA ra3 WM Maclo,
&

° KpEMaTOPHUH, UCIIOJB3YIOIUE B KAYECTBE TOILINBA DJICKTPHUYICCTBO.

1A 6.D

Pozxur Tonaupa
(mpupoaHEIii ra3
WJIH TOIIOYHBIN
MasyT)

Bri6pochl B

aTMochepy

[TepBuuHas Kamepa Bropuunas
Kamepa

‘YrpaBieHue ToIIA CropaHus
nuBOM (TIpUpPOA- Kpemaropus [ CTOpaHus
HBII ra3 uim To- KpeMmaTtopus
MOYHBINA Ma3yT)

Tpyn n Vnanenne nera
rpoo

Pucynok 2-1 Biiok-cxema mocjie10BaTeIbHOCTH JIeiicTBHii Mpollecca KpeManuy, ONMMCHIBAeMOi B AaHHOI
riaBe
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5.C.1.b.v Kpemauus

KpemarioHnbie neun, Kak IpaBuio, 000pyI0BaHbI IEPBUYHON W BTOPUYHOMN Kamepoit cropanus (cM. PucyHok
2-1). KpemanmoHHbIe TIe4H, KaK IPaBUIIO, IPEICTABISIIOT CO00I OAHOCTOPOHHKE YCTPONCTBA, CKUTAIOLINE
onuH Tpo0 3a pabounii UK. ['pob moMemnaeTcss BHyTpH NEPBHYHON KaMephbl KpeMaIlMOHHOH TIeUH, IIe
nozaBepraeTcs Bo3zaeicTario Temmepatypsl okoio 300-800 °C. [lepBuuHas kamepa pazorpeBaeTcs OT
IpeIbIIyIIero Tamna KpeMalyuy. BropuaHas kamepa pa3orpeBaeTcs TOIUIMBOM JI0 TEMIIEPAaTyPhI OKOJIO

850 °C. JlanHas riaBa He BKIIIOUAeT BEIOPOCH! OT NPEIBAPUTEILHOTO HarPeBaHH.

IlepBuuHas kaMepa BKIIOYAET TOPENKH, pPa3MEIICHHbIE HAa YYacTKe Ipoba, W BO3AYIIHBIC ITHKH IS
pa3MeIbUCHHST OCTAHKOB H MOAEPKaHUS COKUTAaHMA. 1'a3pl cropaHus U3 IEPBUYHOI KaMephl TOCTYNAIOT Yepe3
CepuIo TPyOOK BO BTOPHYHYIO KaMepy, Pa3JelICHHYI0 Ha OTCEKH, KOTOpas HarpeBaeTcs KaMepaMu J0KUTaHHsI
U CHa0XKaeTcs mojaveii BTOPHYHOTO BO3AyXa JJIS MOJHOTO CrOPAHUS U YMEHBIIICHUS BEIOPOCOB YTIIEPOTUCTHIX
tBepabix vactull (TH), nmeryunx opranmdeckux coeamneHuii (JIOC) m CO3. Bpems npeObiBaHHs Ta30B BO
BTOPHYHOM KaMepe OT OAHON J0 ABYX CEKYHI.

[Ipomecc kpemMammy HaYMHACTCS C pa3MEMICHHWS TPyHa B CICHHATBFHOM KpEeMallMOHHOM Trpoly wWiH
KpEeMaIliOHHOM KOHTEHHEepe, KOTOPHIA NOJDKEH OBITh CTOpPaeMbIM, 3aKPBITHIM U YCTOWYHMBBEIM K YTEUKE
¢usnueckux  kuakocredl.  KoHTeliHepbl  MOTyT  OBITh  KapTOHHBIMH,  JIPEBECHOBOJIOKHHCTBHIMH,
JPEBECHOBOJIOKHUCTBIMU C TKAaHEBBIM IMOKPBITUEM WIM U3 TPAJAULMOHHOIO IOJUPOBAHHOIO JiepeBa. DTOT
3aKpBITHIF KOHTEHHED € TEJIOM pa3MellaeTcss BHYTPH NMEPBUYHON KPEMAIIMOHHON KaMephl.

Bce MaTtepuanbl CKUTaloTCs U UCHAPAIOTCS, 38 UCKIFOYEHHUEM HEKOTOPBIX (PparMeHTOB KOCTEH M HEKOTOPBIX
HErOpIOYMX MAaTepuajoB, TaKUX KakK MPOTE3bl, APAaroleHHOCTH, METAJUIMYECKUE IIapHUPBI, HOTTH MU T...
CkeneTHasl peleTKa u3Melb4aeTcs 10 (pparMeHToB KOCTel U yacTHll (He Mernen), Ha3bIBaeMbIX KpeMalliOHHbIE
OCTaHKHU.

BpeM}I, HeO6XOI[I/IMOG IUIA 3aBEPIOCHUA KpEMallud, MOXKET MCHATHCA B 3aBUCUMOCTHU OT THUIIA erMaHHOHHOﬁ
e U BE€Ca U pasMepa TeEjia YCIIOBCKaA. Hpouenypa KpeManuu 3aHUMacT, B CPEIHEM, OT 1,5 Jo 5 4JacoB, C
YYE€TOM BPEMCHH OXJIQXKICHUA. Bec KpPpEMAIUOHHBIX OCTAaHKOB MOXKET COCTaBJIATH HpI/I6HI/I3I/ITeJILHO oT
YEThIPEX 10 BOCbMU (bYHTOB.

ITocne oxmaxxaeHUs KPEeMallMOHHBIE OCTAHKH YAANSIOTCS M3 KaMepbl C MOMOIIbIO CIENUANbHBIX MIETOK,
CKpeOKOB W Jpyroro o0OpymoBaHus. JJIs MOTHOTO yAajeHUs KPEMAIlMOHHBIX OCTaHKOB 3a/ICHCTBYIOTCSI BCE
cpencta. Jlaxke HeOONBIIOE KOJIMYECTBO OCTAHKOB MOXKET OCTAaBAaThCS BHYTPH KpEMAIlMOHHOW KaMmephbl W
MIPUBOMTD K CIIy4alHOMY CMEIIUBAHUIO C JPYTUMHU KPEMallMOHHBIMUA OCTaHKaMH OT MPEbIAYIINX KpeMalluii.
Bce Hecropaemble MaTepHabl OTHEISTIOTCS M YAAISIOTCS U3 ()parMEeHTOB KOCTEH C IOMOIIBIO BH3YaJbHOTO
W/WIM MaHTHTHOTO paszjiefieHusl. DTOT HecropaeMblii marepuan OyneT yTHIM3HpPOBaH B KpeMaTopuu 0e3
BO3MOYKHOCTH BOCCTaHOBJIEHHA. YacTH KOCTEH, N3BlieKaeMble U3 KaMepbl, MOTYT Pa3inyaThCs MO pa3Mepy U
(dopme, a Tarke MOTYT OBITh MEXaHHYECKA YMEHBIICHBI 10 HY)XHOTO COCTOSIHHS Ui TIOMEIICHHS B YPHY

(Kubasak, 1996).

[enen, kak mpaBmi0, 00padaTHIBAETCS MEXaHIMYECKUM CIIOCOOOM JI0 ITOTYIEHUS OMHOPOIHOHN CTPYKTYPHI H
Bua. COIMyTCTBYIOIIHE JIETYIHE BBIOPOCH BO BPEMSI 3TOTO MPOIecca He3HAUUTEIbHBL
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5.C.1.b.v Kpemauus

Tpyn u KaMepa YnaneHue
rpo6 GO nenna

Pucynok 2-2 Cxema npouecca s kareropuu ucrounnka 5.C.1.b.v Kpemauus

2.2 Metoauku

TexHOIOTUSA KpeMaIliH ONKChIBacTCA B (MPeabIIyeM) moapasaeie 2.1 HacTosIme ri1aBbl.

2.3 BbIGpochbl n cpeacTBa perynupoBaHus

K ocHOBHBIM BEIOpOCAaM KpEMAaIIMOHHBIX TIEUeH OTHOCSITCS OKCHABI a30Ta, MOHOKCH]I YTIIEPOAa, TUOKCU CEePHI,
TBEpJblC YAaCTHUIBI, PTYTh, HEMETAHOBBIE JieTyurne opranudeckue coequnenus (HMJIOC), npyrue Tsoxensle
metautel u Hekotopele CO3. MoOIHOCTH BBIOPOCOB 3aBHCHT OT KOHCTPYKIMH KPEMAIlMOHHOW MedH,
TeMIIepaTypbl CrOpaHus, BpeMs yIep>KHBAaHHA Ta3a, KOHCTPYKIUHU TPYOKH, TEMIEPATYPhl TPYOKH M HATMIHS
YCTPOMCTB PEryIUPOBAHUA.

YacTuupl, Takde Kak IbUIb, Caxxa, MEMel W JPyrHe HECropacMbIC YacTHUIIB, MOTYT OOpa30BBIBATHCA OT
CrOpaHUsl KPEMAalMOHHOIO KOHTEHHEpa, YeIOBEYECKUX OCTaHKOB M APYroro COIEPKUMOIO KOHTEHHepa.
VYrnepoauctele OpPraHMYECKHME 4YacTHULBl YIANAIOTCA BO BTOPUYHOM Kamepe CropaHus IOCPEICTBOM
MPaBUIIEHON HACTPOUKHU B PaOOTHI KPEMAIMOHHOTO 000y I0BAHHUS.

MoHokcug, yriepoga oOpasyeTcss BCICSICTBUE HEMOIHOTO CrOpaHUs KOHTEHHEpa, 4elOBEYEeCKHX OCTaHKOB,
TOIUIMBA U Ipyroro coaepskumoro. CoaepkaHne MOHOKCHIA YTIIEpOoa MOKET OBITh YMEHBIICHO TOCPEICTBOM
MPaBWIEHON HACTPOUKHU U PabOTHI KPEMALIMOHHOTO 000pyI0BaHHUS.

I[I/IOKCI/IZ[ CCPhI 06pa3yeTC${ Ipu CropaHnu OPraHU4YeCKOro TOILUIMBA, KOHTefIHepa n €ro CoacpXKumoro.
COI[ep)KaHI/IC CCPLI B IIPUPOAHOM I'a3€ U YCIOBCYECKNX OCTAaHKAX HEBCIMWKO, HO APYTHUEC BHUAbl TOIJIMBA MOT'YT
COACPKATH BHAYUTECIILHOC KOJIMYECTBO CCPBI.

Oxcuapl  a30Ta 00pa3yloTcs B pe3yjbTare peaklMd a3oTa C KUCJIOpOJOM Ha BO3AyXe IIpH
BBICOKOTEMITEPATYPHBIX TpOIIeccax cropanus. BEIOpOCH OKcHaa a30Ta M3 KPEMaIlMOHHBIX MeUei HEBEIUKH H
HE TPEICTABIIOT OONBIIOTO HHTEepeca. PerynupoBanue KOIHMYecTBAa OKCHIOB a30Ta MOXKET OBITh JOCTUTHYTO
peryHpOBaHUEM TEMIIEPATyPhl K BEIOOPOM KOHCTPYKIIHH TOPEIIKH.

PykoBoacTBO no mHBeHTapu3sauum Bbi6pocos EMEIN/EAOC 2013 5



5.C.1.b.v Kpemauus

BriOpocsl pryTH 00pa3yroTcss U3 3yOHBIX ILIOMO, KOTOpBIE MOTYT conepxartb OoT 5 mo 10 rpamm pryTH, B
3aBHCUMOCTH OT WX KOJMYECTBA M THUMA. PTyTh MOXKeT OBITh yAajeHa C TOMOUIbIO CEeJIEHOBOM COJM B
kpemanuonnoii kamepe (Hogland W., 1994) wiu ouncturensmu. Heo6X0AUMO OTMETHTH, YTO B HEKOTOPBIX
CTpaHax CTAaHOBUTCS HMOMYISIPHBIM HCHOIB30BaHKE TIACTMACCOBBIX MM APYTUX THUIIOB IUIOMO, YTO TTO3BOJISET
YMEHBIIUTH BEIOPOCHI PTYTH.

HMJIOC o6pa3ytorcst B pe3yiabTaTe HEHNOJIHOrO WM He3()(EeKTUBHOTO CropaHusl YIJIeBOLOPOOB,
cojepxamuxcs B TomiuBe, Tene U KoHTeiHepe. HMJIOC Moryr OBITh yMEHBIICHBI IIOCPEICTBOM
HaJUIeXAIIETO UCIOIb30BAHUS U PETyIMPOBKU KPEMALMOHHON TEUH.

JuokcuHbl W ¢ypaHsl 00pa3zyloTCs B pe3yibTaTe CropaHMs IPEBECHOM MEIUTIONO3bI, XJIOPCOMEpKAIINX
IUTACTMAacC M M3MEHEHUs TeMIlepaTypHOro auamazoHa. CopepkaHre IMOKCHHOB M (ypaHOB MOXKET OBITH
YMEHBIIEHO CHW)KEHHEM HCIIOJIb30BAaHUS XJIOPCOAEPXKALIMX IUIaCTMAacC M € MOMOIIBI0 MPaBUIBHO
MoIOOPaHHOrO TEMIIEPaTypHOTO peXHMa W BpEeMEHHM MpeObIBaHHs BO BTOPUYHOM KaMepe CropaHusl.
IIpeobpazoBanust AMOKCHHOB U (hypaHOB MOKHO M30€KaTh MOCPENCTBOM BHIOOpa HA/AJEKAIIEH KOHCTPYKLIUU
IBIMOBBIX TPYO, YMEHBIIIEHUH OCEIAHUS MBUIH U H3MEHEHUH TEMIIEPaTypHOTO HHTEPBaIA.

KomnuectBo OOMBIIMHCTBA 3arpsA3HAIOIINX BCINECTB, 3a HCKIHOYCHUEM TKEIIBIX MCTAUIOB, MOXKCET OBITH
CB€CHO K MHUHHMYMY IpU HpaBHj’ILHOﬁ pa60Te erMaL[HOHHOfI cyu, COOTBeTCTByIOH.[eﬁ TEMIIEPATYypE U
BPEMCHU Hpe6LIBaHI/I${ BO BTOpH‘IHOﬁ KaMepe CropaHus. ConepmaHHe OKCHUIa CEpbl MOKET OBITh YMEHBLIICHO
6narozlap;1 HCIOJIb30BAHUIO TOIJIMBA C MAJIBIM COACPKAaHUEM CEPBI, HAITPUMEDP IMPUPOJHOIO rasa.

Tspxenple METaIDIB, 32 UCKIIOYEHHEM PTYTH, MOTYT OBITH YIAJIEHBI C MMOMOIIBIO YCTPOMCTB, YIaBINBAIOIINX
9acTUIBL. PTyTh MOKHO BBIBECTH C IIOMOIIBIO TOOABICHHS aKTHBUPOBAHHOTO YTJISl B YCTAHOBKH TSI KOHTPOJILS
4acTull, T.€. pyKaBHbIe (DUIIBTPHIL.

BrIOpoch! B HajibHEHIIEM MOTYT OBITh YMEHBIIICHBI 32 CUET MCIIONIB30BAHUS PA3IMIHBIX THUIIOB KOHTCHHEPOB,
TaKUX Kak JPEBECHOBOJIOKHHUCTHIC U JPEBECHOBOJIOKHUCTBIE C TKAHEBBIM MOKPHITHEM BMECTO TPAIUIIMOHHOTO
MOJIMPOBAHHOTO JIepeBa.

Uro KacaeTcsi CXKWUTaHUS OCTaHKOB KHBOTHBIX, H30aBJIEHHE OT OTCTAaHKOB J>KUBOTHBIX C TOMOIIBIO
MATEeHTOBAaHHBIX WHCHHEPATOPOB HWIIM MecT i cOpoca OTXOIO0B, CHOCOOCTBYET 3HAYMUTENHHO MEHBIIEMY
3arpsI3HEHHIO.

3 MeToabl

3.1 Bbibop meToaa

Pucynoxk 3-1 oToOpaxkaeT METOJIMKY BEIOOPA METOJIOB JUIS OLICHKH BEIOPOCOB OT KpeMaruu. [1ogo0Hoe nepeBo
peH_IeHI/Iﬁ HpI/IMeHHeTCH TAaKXE IJIA OHpeJIeHeHI/II/I BI:I6pOCOB OT CXKHUIraHUAad OCTAHKOB >XHWBOTHBIX. OCHOBHaH
UJIesl 3aKJII0YAETCS B CIICAYIONIEM:

®  [IpU HAJHYUH NOAPOOHOH MH(POpMAIHH, CIEIYeT €€ UCTIOIb30BATh,

®  €C/IM KaTeropusi UCTOYHMKA SBILIETCS KIIOUEBOM, MPUMEHSAETCS METOA YPOBHS 2 WIM JIy4lIMid, IIPU 3TOM
HEeo0XoaMMO coOpaTh NOAPOOHBIE MCXOIHBIE JaHHBIE. B Takmx cilydasx AepeBO peIeHHH HarpapiseT
TIOJIK30BATeNsl K METOy YPOBHS 2, Tak Kak INpeAroyiaraeTcsi, 4To jerde IoidyduTh HeoOXOUMBIe TaHHbBIe
JUIsL TAaHHOTO TI0/IX0/1a, YeM COOMpaTh TaHHbIE Ha YPOBHE 00BEKTa, HEOOXOIUMBIE [UIS OLIEHKH 10 Y POBHIO
3;
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5.C.1.b.v Kpemauus

® ajnbTEpHATHBHBI BapHaHT MPUMEHEHUS MeToJa YPOBHA 3 ¢ KCIOJB30BaHHEM MOAPOOHOTO
MOJICJIMPOBAHUS Tpoliecca B SBHOM (opMe He BKIIIOUEH B JaHHOE JiepeBo pelneHuid. OHAKO IeTaibHOoe
MOJICJIMPOBAHNE BCETJa BBITIOJHIETCS Ha OOBEKTHOM YpPOBHE, a pe3ysbTaThl TaKOr0 MOJIEIUPOBAHUS
MOJKHO YBHJIETh KaK OOBhCKTHBIC JAHHBIC HA JICPEBE PEIICHHUM.

JanHas r7aBa mpemiaraeT MOAXOX YPOBHA 1 IUIS OIEHKH BBHIOPOCOB OT KpemupoBanus. KoaddurmeHnTs
BBIOPOCOB YPOBHSI 2 MPEACTABIICHBI [UTsl CKUTAHHSI OCTAHKOB JKUBOTHBIX.

Wmetotcs nu
[aHHble No
obbekTy?

Mpeayc-
MOTPEHO N
pasaenexve
JexHonorui

Het

OCHObIHO
WUCTOYHUK?

Havano

Wcnonb3osatb
TOMbKO A@HHbIE
no obbekTy

YpoBHs 3

OxBaueHo nm Bce
NpOU3BOACTBO

Wcnonb3osaTth
TONbKO laHHble
no o6bekTy
YpoBHs 3
1 3KCTpanonsiLyio

Mcnonb3osaThb faHHble No
OCyLLeCTBNAEMO JesTeNbHOCTHI
YpOoBHSi 2, XxapakTepHble Ans

TexHonorum n koadduuneHTon
BbIGPOCOB

MpumeHnTL
KO3 DULIMEHTbI
BbIGpOCOB
YpoBHs 1
N0 YMOMYaH1Io

Pucynok 3-1 [lepeBo pemenuii st kareropuu ucrounuka 5.C.1.b.v Kpemauus

Pa3gennTb faHHbIe no
OCYLLECTBNAEMO [esATeNbHOCTH
1 k03(hMLMEHTLI BbIGPOCOB
N0 TEXHONOrnAM

3.2 Moaxopn YpoBHA 1 No ymon4yaHuio

3.2.1 Ancopumm

Bonee npocrtast MeToaMKa OCHOBBIBAETCS HA MCTIOIB30BAHUHU OJJHOTO K03 puiineHTa BEIOPOCOB IS KaXKI0TO

BH/JIa 3arpsI3HSIONICTO BEIIECTBA B COYETAHUH CO CTATHCTUKOM MO OCYIIECTBIseMOl esitensHocTH. O0Imas

(hopmyna MOKeT OBITh 3aMKcaHa B CIEIYIONIEM BUIE:

E = AR

3aepsisHumensb npou360()cm60

x EF

3azpsisHumens

1)

I[aHHaS[ Q)opMyna HUCIOJIB3YET CTATUCTHUKY 110 OCYH_ICCTBJ'ISICMOI\/'I erMaHI/IOHHOI\/'I JACATCIIBHOCTH U

KO3 PHUIMEHTHI BBIOPOCOB YPOBHS 1, MpeICTaBICHHBIC B CIICAYIONIEM pasjere.

Koaddurments! BeIOpocoB YpoBHS 1 npennonaraoT yCpeAHEHHYO WK TUIIOBYIO TEXHOJOTHIO M PEaTH3aIHIO
yCTpaHEHHMS 3arps3HEHHs OKpY)KaloLlel cpelsl B CTpaHe. B ciydasx, Korna cieayeT y9uThIBaTh KOHKPETHBIC
Cpe/ICTBa YCTPAHEHMSI 3arpsI3HEHUN OKpYXKaIolIel cpenbl, MeToJ] YPOBHs | HE MPUMEHSETCS, a UCTIONb3YIOTCS

MoAX0bI YPOBHS 2 WiH 3.
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3.2.2 Koighgpuyuenmui 6v16pocos no ymonuanuro

Tabmuua 3-1  Koabdurmentst BoiopocoB Yposus 1 amst kareropun ucroununka 5.C.1.b.v Kpemarus,
KpeManus 4elI0BeYeCKUX Tell 0ToOpaxkaeT Ko (UIMEHTH! BEHIOPOCOB O YMOIYAHHUIO JUIS Pa3IIMYHbIX
3arpsI3HAIOIINX BEIIECTB U3 TPYO KPEeMallMOHHOH ITe4H IIPY KpeMaluH OJJHOTO Tela ¥ KOHTeHHepa. DTH

KO3 UIMEHTHI BLIOPOCOB UCTIOIB3YIOT UMEIOIIHNECS TaHHBIC M HH()OPMAITHIO, YIUTHIBAIOT PE3YIIbTATHI
OLICHKH K03((HUIIMEeHTOB BEIOPOCOB, BKIIOUSHHBIX B Oosiee paHHHe Bepcun PykoBojcTBa. bonbimas gacTs
uHpopMarmu o ko3(hPHUIHEeHTaX BEIOPOCOB IS JAHHOM KaTeropiH HCTOYHHKA B3SATa U3 0a3bl JaHHBIX
ATeHTCTBO 10 oxpaHe okpyxaromieit cpeasl CIIA, koropas naseiBaetcs WebFIRE. Uudopmanus o NO,, CO,
HMUJIOC u SO B3siTa n3 6osee paHHel Bepcun PykoBoscTBa ATEHTCTBO 110 OXpaHe OKPYKaroIeH cpeibl
CIIIA (US EPA, 1996) u CANA (1993). lannusie nio I1Xb u ['’Xb Takke ObUTH y4TEHBI IIPH OIICHKE.

[pu Hanuyuy UHGOPMAIMH U3 HECKOJIBKUX UCTOYHHUKOB JIJISI HEKOTOPBIX 3arps3HIONINX BEHIECTB BO3HUKAET
OoJbIas pa3HUIA MEXIY HCTOYHHKaMU, ocobeHHO i [TX]/]JI/® mocTymHO MHOTO MCTOYHHKOB W MHOTO
pa3iMyHBIX 3HAYeHWH. DTa pa3HULA MOXKET OTHOCUTHCA Ha CUeT Pa3IMYHOIO TOIUIMBA, XapPaKTEPUCTHK
KOHCTPYKIIMH, WM HEJOCTATOYHBIX UCCICIOBAHHUMN, TPOBOAMMBIX JUIS TIOTyYSHUS KOA((HUIIEHTOB BEIOPOCOB.

KoadduiuenTsl BHIOPOCOB MpEACTABICHBI ¢ y4eToM Tena maccoir 55-70 kr, okoio 65 kr B cpeanem, u
HeperyaupyeMoro kpemuponanusa. Koadduuuentsr BeiopocoB US EPA, B3saThie u3 0ojee paHHEH Bepcuu
PykoBonCcTBa, yIMTBIBAIOT KAPTOHHBIM KOHTEIIHEp BeCOM 2 KI' U AEPEBSHHBIN KOHTEHHep BecoM | Kr, TO xke
camoe ucnonsdyercss 1 B WebFIRE US EPA. Koaddurmentsr BeiopocoB CANA monydeHsl ycpeaHeHHEM
JAaHHBIX MCIIBITAHUN B OTYETE A KOHTEMHEpPOB M3 KapTOHA, C TKAHEBBIM IMOKPBHITUEM U IMOJUPOBAHHOIO
JiepeBa.

BrIOpOCHI, CBA3aHHBIC CO CKUTAHMEM TOILIMBA BO BPEMs KPEMAIlUH, TAKIKE YYUTHIBAIOTCS B KO (UIMEHTAX
BBIOPOCOB. B kauecTBe TOIUTMBHOM cOCTaBIItONICH I K0 UIIMEHTOB BEIOPOCOB KPEMHPOBAHHS IO TaHHBIM
US EPA u CANA npunuMaercs mpupoaabii ra3. Koaddumumentsr BetopocoB WebFire (1992) ocHoBaHbl Ha
UCIIBITAHUSIX B KPEMATOPUH, B KOTOPOM HCIIOIb30BAJICS MPOIIaH.

Koaddurmentam BEIOPOCOB OT KpeMaluy CBOMCTBEHA KpalHE BBHICOKAsl HEONPEAEICHHOCTh, KOTOPas MOXET
OBITH BHI3BAHA!

®  CHJIBHOH M3MEHYMBOCTBIO pabOvnX TEMIIepaTyp;

e BpeMeHeM NpeObIBaHMs BO BTOPUYHOI KaMepe CropaHus;

®  HCMOJB3yeMbIM TOILTMBOM (TOMO4HBIH Ma3yT B [IIBeriu, mpupoansiii ra3 B CeBepHO#t AMepuke).
Bonpiine HeONMpemeNeHHOCTH M Pa3iIW4MsA MOTYT Taioke OBITH BBI3BaHBI pPa3HBIM THIIOM TOIUIMBA,

XapaKTePUCTHKAMH KOHCTPYKIMU WM HEIOCTATOYHBIMH HCCIICAOBAHHSIMH, MPOBOJMMBIMH [UISl TONYYCHHUS
k03¢ urreHToB BEIOPOCOB. OCOOCHHO CHITFHBIC M3MEHEHHU MOYKHO HAa00AaTh HA IPUMEPE BHIOPOCOB PTYTH.
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Ta6uua 3-1 Koadguuuents: Boi6pocos Yposusi 1 s kareropun ucrounuka 5.C.1.b.v Kpemamus,
KpeManus YeJ10Be4YecKHX TeJl

KoaddpuumeHTbl BbIGPOCOB N0 yMmONYaHUIO YpoBHA 1
Koz, HasBaHwne
Karteropusa ucrousmka HO p-C.Lb.v Kpemauna
[Tonauso HET JAHHbIX
He npumeHsetca FXL, NH3
He oueHeHO Hy
3arpAsHuTenn 3HayeHune EanHULbI 95% poBepuT. UHTEpBan CcbinKku
HWKHUI BepxHuii
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
742,5 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
IAs 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
X6 0.41 Mr/Tpyn 0.041 4.1 Toda, 2006
nxan/o 0.027 mKr/Tpyn 0.0027 0.27 \WebFIRE, 1992
Benso(a)nupen 1320  [MKr/Teyn 1.320 132.0  |WebFIRE, 1992
Berso(b)payoparmen 7.21 (1e/mpyn 0.721 721 |WebFIRE, 1992
Berzo(k)payoparmen 6.44 ke/mpyn 0.644 64.4 WebFIRE, 1992
MHoero(1,2,3-cd)nupen 6.99 ake/mpyn 0.699 69.9  |WebFIRE, 1992
rx6 0.15 Mr/Tpyn 0.015 1.5 Toda, 2006

Koaddurmentsr Be1opocos u3 Santarsiero et al. (2005) pacCUUTHIBAIOTCS M3 CPEAHETO 3HAYECHUS H3MEPEHHBIX
JINara30HOB KOHIICHTPAIMH, CPEHETO 3HAYSHUS pacxoja aeiMoBoro ra3a (2000-3500 H M B 4ac) ¥ BpEMEHU
kpemarmu (2 4).

3.2.3 /Jlaunsie no ocyuiecmensnemoil 0esamenbHoCmu

Tpebyemast cTaTUCTHKA BKIIIOUAET KOJHUYECTBO MPOBOJMMBIX Kpemanuii B roa. JlaHHas nHdopManus 10CTyIHA
B HAIMOHAJIBHBIX OIOPO CTAaTHCTHKH, AacCOLMAIMAX KPEMaTOpUEB MJIM MOXET OBITh IOJydeHa
HEIOCPEICTBEHHO OT OIIEPATOPOB KPEMATOPH.

3.3 TexHonorun4yeckum noaxon YpoBHA 2

Hudopmarin o KpeMaryy 9eI0BEYECKUX Tl CM. B TabiuIe Ko HUIHNEHTOB BEIOPOCOB YPOBHS 1.
HekoTopsie k03 HUITHEHTHI BHIOPOCOB JIJISl CKUTaHUS )KHBOTHBIX IPUBE/CHBI B TabmuIle 3-2 u Tadmuie 3-3.
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Ta6muua 3-2 Koappuuuenrsl BoI6pocoB YpoBHst 2 1is kateropun uctounuka 5.C.1.b.v Kpemamus,

C/KMTaHHe oBell

KoaddpuumeHTbl BbIGPOCOB YpOoBHA 2

Koa, Ha3saHue
Karteropusa ucrousmka HO 5.C.1.b.v Kpemauus
Tonauso HET JAHHbIX
MH3B (echn npumeHumo) 90902 C>KuraHue Tpynos
[TexHonorun/MeTtoaukm C>xuraHme oseLl, € MICNO/b30BaHNMEM BO3YLIHOTO MHCUHepaTopa

PernoHanbHble ycnosus

[TeXHONOrnmn CHUXKEeHUA

Kr/mr oTxo4,08

3arpasHeHnn

He npumeHsetcs rXur

He oueHeHo INO,, CO, HMJTOC, SO,, NH3, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, NX04/®, beH3o(a)nupeH,

BeHso(b)dnyopaHTeH, benso(k)bnyopaHteH, MHaeHo(1,2,3-cd)nupen, MXB, MXB
3arpasHuTenn 3HauyeHue EamMHMUbI 95% p0BEepUT. UHTEpPBan CcblnKu
HukHUii BepxHuit

OKBY 2,18 1,7 2,8 ISKM (2005)
Kr/Mr oTx0f,08

IT410 1,53 0,153 15,3 Lemieux (2004)
Kr/mr oTxo4,08

42,5 1,31 0,131 13,1 Lemieux (2004)

Taoauua 3-3 Kodpuumenrnol BoI6pocoB YpoBHs 2 1is kKateropuu ucroynuka 5.C.1.b.v Kpemanus,

C)KUTaHHEe KOpPpOB

KoadpdpuumeHTtbl BbI6pOCOB YPOBHA 2

Kog, HassaHwne
Karteropusa ucrousmka HO 5.C.1.b.v Kpemavumsa
Tonnuso HET OAHHbIX
WH3B (echn npumeHnmo) 90902 CkuraHme Tpynos
[TexHonorun/MeTtoankm CXuraHme KopoB € MCNO/1b30BaHMEM BO3AYLIHOIO MHCMHepaTopa

PernoHanbHble ycnosua

[TeXHONOrnn CHNXKeHUA

3BarpaAsHeHnn
He npumenserca rXur
He oueHeHO INO,, CO, HMJ1OC, SO,, NH3, BC, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, NXO0/®, beHso(a)nupeH,
BeHso(b)dnyopaHTeH, benso(k)bayopaHteH, UHaeHo(1,2,3-cd)nupen, MXB, MXBs
3arpAsHuTeNb 3HauyeHue EanHuLb! 95% p0BEepPUT. UHTEPBanN Ccbinkun
HukHUit BepxHuit
IOKBM 0,897 Kr/mr oTxo4,08 0,67 1,2 ISKM (2005)
IT410 0,628 0,0628 6,28 Lemieux (2004)
Kr/mr oTxo408
IT42,5 0,538 0,0538 5,38 Lemieux (2004)

Kr/Mr oTx0f,08

3.4 MoagenupoBaHue BbIOPOCOB YPOBHSA 3 1 UCNONb30BaHUe
00BEKTHbIX AAHHbIX

MCTOH ypOBHH 3 MoOXeT ObITh MpCACTaBJICH C Pa3JIMYHBIMH CTCICHAMU TOYHOCTHU, B 3aBHCUMOCTHU OT

umMeronielicss nHpopMamy. YTouHeHNnE K03 (UIIMEHTOB BEIOPOCOB YPOBHS 1 MOXKET OBITH OCYIECTBICHO Ha

OCHOBAHHWM JAHHBIX I10 I/IH,I[I/IBI/I,Z[ya.]'II)HOI‘/JI ACATCIIBHOCTHU (KO.]'II/I'-ICCTBO KpPpEMHUPOBAHHBIX Te.]'[), I/IH(bOpMaI_[I/II/I Io

TOILIUBY (KOJ'II/I‘ICCTBO " TI/IH), YCTpOﬁCTBaM KOHTPOJIA, KOHCTPYKIIMHU erMaHI/IOHHOI\/'I ey M THUIIAM
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CKUTaeMbIX KOHTEeiHepoB. /laHHBIE TIO HCCiIeyeMbIM BHIOpOCaM MOTYT OBITh MCIIOJB30BaHbl U PACCUUTAHBI
IUTSL IPYTUX, CXOXKHX IO KOHCTPYKIIMY KPeMaTOpHeB, HA OCHOBAHUH JAHHBIX 110 OOBEKTaM.

Janneiii MmeTon yuuTeiBaeT cOop HHPOPMAIMU B MOPSIIKE BO3PACTAHHS IETATH3UPOBAHHOCTH B COOTBETCTBUU
CO CJIEIOIIMM CIUCKOM:!

o JAHBIHC I10 OcyIHeCTBHﬂeMOﬁ JACATCIIBHOCTHU IJIA KaXXI0I'0 KpCMaTOpI/ISI/ erMaHHOHHOﬁ ne4u,

e  JIaHHBIC 10 KOHCTPYKIMH (pabouasi TeMIieparypa, yCTpOHCTBa KOHTPOJIS U T.J.) KPEMallMOHHOM ITeYH WITH
KpEeMalMOHHBIX TIeUeH,

L4 THUII 1 KOJIMYECTBO UCITIOJIB30BAHHOT'O TOIJIMBA, a TAKXKE IIPUMECHU (TH)KGJH:IG MCTEUIJILI),
L4 KOJIMYCCTBO M THUIIBI CXKHT'a€MBIX KOHTCﬁHCpOB,

e wuH(popMaIus o mpobdam BEIOPOCOB.

PexkomenyeTcst MCIOIB30BaTh KOAPPHUIIMEHTHI BHIOPOCOB YPOBHS 1 ¢ y4eTOM JaHHBIX IO OCYIIECTBIISIEMOM
JIeATEIILHOCTH KPEeMallMOHHOM 1meur. JlaHHbIe 10 TpobaM BEIOPOCOB 3aMEHST HCIIONb30BaHKE KO (UITUCHTOB
BBIOPOCOB. PekoMeHIyeTcss HCIONb30BaTh WH(POPMAIMIO C YCTPOHCTB KOHTpONA (THM, 3(GQPEKTUBHOCTH
yIaJeHHUsS OTXOJIOB) COBMECTHO C JIaHHBIMHU 10 TpoOaM BEIOPOCOB WK Ko3(dHIMEeHTaMH BBHIOPOCOB ISt
VBEIHUCHHS Ka4eCTBA OLICHKH BEIOPOCOB.

4 KayecTBO AAHHbIX

4.1 MNMonHoTa

Heo0xommmo MposBHTE OCTOPOIKHOCTH TPH BKIIOUYSHHH BEIOPOCOB OT CXKUTATENCH OTXOJOB Kak B JaHHYIO
KaTerOpHI0 HMCTOYHMKA, TaK M B COOTBETCTByIOIIyl0 rimaBy 1.A Cxkwuranme. PekomMeHmyeTcss TpOBEPHTS,
JIEHCTBUTENBHO JTU OHU MPUHAIEKAT K JAHHOH KaTerOpHH.

4.2 TMpepoTBpalleHne ABOMHOINO yyeta ¢ APYyrMMn ceKTopamm

Heo0x011M0 NIPOSIBUTH OCTOPOKHOCTD, YTOOBI M30ekaTh JBOMHOTO y4eTa BLIOPOCOB OT CIKUTAHUS OTXOOB.
PexomenmyeTcss poBepHTh, YTO BEIOPOCH], HE BKJIIOUCHHBIC B JAHHYIO KATETOPHIO MCTOYHHKA (IIOTOMY UTO
TCIUIO OT CIXKUTaHUA PErCHEPUPYETCA M OTXOAbl BIOCICACTBUM HCIOJB3YHOTCSA B Kad€CTBE TOHJII/IBa),
OTpaXX€HBI B COOTBETCTBYIOMIEH rnaBe 1.A Cxxuranue.

4.3 lNpoBepKka 4OCTOBEPHOCTU

4.3.1 Korgpguuuenmut 6616p0ocos no Hauayuumium umMerOUUMCA MEXHON0UAM

CrienmasnbHbIe JOKYMEHTHI C OMMCAHUEM HAWITY4IIel HMEIOLIEHCS TEXHOJIOTUH 10 KPEMUPOBAHUIO
oTcyTcTBYIOT. OTHAKO, B KAYECTBE CIIPABOYHOTO MaTepHalia MOJKET UCIIONB30BaThes mokyMeHT IPPC no
HaAWIy4IIed HMEIOIIeNcs TEXHOIOrnu cxxuranus otxonos (European Commission, 2006).

4.4 Pa3paboTka cornacyemMbiX BPpeMeHHbIX PAAOB U nepecyeTt

Kakas-to crienuduka OTCyTCTBYET.

4.5 OueHKa HeonpeaeneHHOCTU

4.5.1 Heonpeodenennocms 6 KoIhhuyuenmax 6v10pocos

KOB(b(i)I/ILII/ICHTBI BI)I6pOCOB 06naz[a}0T BBICOKOM CTENEHbIO HEOMPEACICHHOCTU H3-3a OIpaHHYCHHOCTU
HaJIM4usd OAaHHBIX II0 npo6aM. HCOHpCI[e.]'IeHHOCTI/I TAKXXE MOTYT OBITh BBI3BaHbI CHJILHON H3MEHUYHMBOCTHIO
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pabounx Ttemmeparyp (650-870 °C), BpemeHeM yjaep>aHHs BO BTOPHYHOW KaMmepe CropaHust U THIIOM
UCIIOJIb3YEeMOr0 TOILINBA.

BEIOpOCH! pTYTH HEOCPEACTBEHHO CBSA3aHBI C KOJMYESCTBOM M THIIAMH 3yOHBIX IUIOMO, MPHCYTCTBYIOMINX B
CXKHTaeMoM Tejle. MeTalinueckas apMarypa U Kpenex KOHTEHHEpPOB MOTYT MOBIHUATh Ha BHIOPOCHI TSKEIBIX
METAaJJIOB.

4.5.2 Heonpeoenennocmu ¢ OAHHBIX NO OCYULECHBIACMOUL OeAMeTbHOCIU

Kakas-to cnenn¢uka oTCyTCTBYeT.

4.6 ObecneyeHUe/KOHTpOsb KayecTBa MHBeHTapu3saumm OK/KK

Kakas-to crienuuka OTCyTCTBYET.

4.7 KoopauHaTHasa npuBsi3Ka

Kpemaropun pacrmonararorcs, TIaBHBEIM 00pa3oM, B KPYHHBIX TOPOIAaX; ITOITOMY BEIOPOCHI MOTYT OBITH
paccUMTaHbI C UCTIOIB30BAHNE CTATUCTUKH 110 HACEIICHUIO.

4.8 OTYeTHOCTb M AOKYMeHTauus

Kakas-to cienuuka oTCyTCTBYET.

5 Imoccapum

erMa]_II/IOHHaﬂ Ic4yb CoxuraTelIbHOE YCTpoﬁCTBO B KpEMATOpHH, B KOTOPOM IPOUCXOAUT CIKUTI'aHUC
TCJI; TAK)KC B KOHTCKCTC JAaHHOT'O JOKYMCHTA - BTOPUYHAA KaMCpa CKUT'AHUA.

Kpemaropuii OOBEKT ¢ KpeMallMOHHON Neublo (TIeYaMu).

Kpemanmonnas xkamepa | [lepas kamepa KpeMaIlliOHHON T€4YH, B KOTOPOH MPOUCXOIUT CXKUTaHKE TeTa.

Tspxennie MeTaIbI MpblibsK, KagMUN, XpOM, MEllb, PTYTh, HUKEIb, CBUHELL, CEJICH, IIUHK.

CO3 Croiikre OpraHUYECKUE 3arPSI3HUTENN, KOTOPBIE BKIFOYAIOT B ce0sl TUOKCHHBI U
¢dypansr, [TAY (6enso(a)nupen, 6enzo(K)droopanren, nnaerno(123-
cd)nupen), [IXB (Ne 126, 169, 77, 118, 105, 123, 114, 156, 157, 167, 189),
TeKCaxIOpOeH30.

Bropuunas xamepa Bropuunas kamepa, Kak IMPaBmiIO, COCTOUT U3 KaMephl JJOXKUTAHUs, B KOTOPYIO
MIPOBOJIATCS BEIXJIOMHEIC Ta3d U3 KPEMAIIMOHHOW KaMephl IS PeTryIUpOBaHUS
3amaxa, T u JIOC.

Toxcuueckuit (T3 wu M-TD) CucreMa NPHOPUTETHOCTH OCHOBHBIX TOKCHYHBIX H30MEPOB,
3KBUBAJICHT OCHOBaHHAs Ha TOKCHIHOCTH n3omepa 2,3,7,8-TerpaxioponndeHso-p-
JMOKCHHA, IS pacdeTa BEIOPOCOB TUOKCHHA U (pypaHa B IIepecueTe Ha H30Mep
2,3,7,8-terpaxmopoaudeH30-P-THOKCHHA.
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7 HaBegeHue cnpaBoOK

Bce Bonpock! 110 1aHHOM TJ1aBe cielyeT HalpaBisTh COOTBETCTBYIOIEMY PYKOBOJIUTENIO (PYKOBOAUTEISAM)
9KCIIEPTHOW TPYIIIBI IO TPAHCIIOPTY, paboTaromieii B pamkax L{eneBoii rpymibl 1o HHBEHTapU3alluu |
MPOTHO3Y BEIOpOCOB. O TOM, Kak cBsizaThes ¢ conpencenarensmu LITUIB BbI MoxkeTe y3HATH Ha
odurmansaoM caitre III'MIB B Unrtepuere (Www.tfeip-secretariat.org/).
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