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1 Oouwue cBeaeHus

Hacrosimast raBa oXBaThIBAE€T BBIOPOCHI OT MCHONB30BaHMSA XMMHUECKHMX BemlecTB. OHa BKIIHOYAeT B ceOst
MHOTO BUJIOB JE€STEIBHOCTH, YTO BUAHO U3 Ha3zBaHWM riaB. OHAKO MHOTUE U3 3THX BUAOB JESTEIbHOCTH
CUHTAIOTCS HECYIECTBEHHBIMH, TaK KaK BBIOPOCHI OT JAHHBIX BHJOB IEATEIBHOCTH COCTaBIIAIOT MeHee 1 %
OOIIMX HAaMOHANBHBIX BBIOPOCOB I Ka)KAOro 3arpsisHMTens. ODHAKO B HEKOTOPBIX CTpPaHaxX BHIBI
JCSITENbHOCTH, HE paccMaTpUBaeMble B HACTOSILEH I71aBe, MOTYT OBbITh CYLIECTBEHHBIMU JUIi OOLIMX
HAI[MOHAJIBHBIX BEIOPOCOB HEMETAHOBBIX JIETY4YHX opraHudeckux coeaunenuii (HMJIIOC).

B HacTosi1el TT1aBe ONUCaHbI BEIOPOCHI OT:

e 00pabOTKY MOJIMypEeTaHa U MEHOMOIUCTHPOIA;

e  OKHCJICHUA OUTyMa;

e  TIPOU3BOCTBA ILIUH,;

e  CIEIHMAIM3HPOBAHHON OPTaHWYECKON XMMHYECKON IPOMBILIIEHHOCTH;
®  V3TOTOBJICHHS KPacKU, YSPHUI U KIISSIUX BEILECTB;

e  00e3KHpHBaHUS, yAAICHH IHIIEBOTO U HEMHIIIEBOTO Macia,

L IIPOMBIIIIJICHHOT'O MPUMCHECHHS KIICAIINX BCIICCTB.

B HaCTOAIICM PyKOBOZ[CTBe HUMCIOTCA OIMIMCaHHA UCTOYHUKOB U KOB(I)(l)I/IHI/IeHTLI BLIGpOCOB ypOBHSI 2 JJIA BCEX
9THUX IIPOIICCCOB.

Hacrosimuii JTOKyMEHT COCTaBJICH C HCIIOJNB30BAaHMEM TEKCTOB Oojiee paHHMX Bepcuid PykoBoncTBa M
NOCTICAHUX [@HHBIX OKCIEPTHOM TPYMIBI 10 TEXHHUKO-dKOHOMHuYeckuM Bompocam (EGTEI, 2003) u
MeXayHapoaHOTO HWHCTUTYTa MpuKiIagHoro cuctemHoro anammsa (IIASA, 2008). lomonHutenabHas
TeXHUYeCKast HH(OPMAIHs, He BKITIOUEHHAS B HACTOSAIIYIO raBy, Haxoautcs B BIPRO (2002).

2 OnucaHne NCTOYHUKOB

2.1 OnucaHue npouecca

B HacrostieM pasgene JaeTcss KpaTKOe OMHCAHHE HEKOTOPBIX BaKHBIX IMPOLECCOB A JAaHHOW KaTETrOpHUU
uctounnkoB. OMUCaHKUs B OCHOBHOM OCHOBaHBI Ha chpaBouHbix otuetax EGTElI (EGTEI, 2003) u Gonee
paHHHX Bepcusx PykoBoacTBa. bonee mnompoOHBIC omucaHusl TpeAcTaBleHsl B JokymeHTax BREF,
OXBATBHIBAIOLIMX ITPOLECCH, ONMHCAHHBIE B HACTOSIIEH TIiaBe. DTO MOTYT OBITH JOKYMEHTHI 1O 00paboTke
MOBEPXHOCTEH OpPraHWYecKMMH pPACTBOPHUTENSIMA U NPOM3BOJICTBO  CIELHANBHBIX HEOPraHHYECKUX
XMMHUYECKHX BelllecTB. Tak Kak XUMHYECKas MPOMBIIUIEHHOCTh M JlaHHAs KaTeropusi MCTOYHHKa TECHO
CBSI3aHBI, JOIIOJIHUTEIIbHBIC TOSCHEHH TpecTaBieHsl B [1aBe 2.B Xumudeckasi NpOMBIILIEHHOCTD.

2.1.1 Oébpabomka nonuypemana u neHONOIUCMUDPONA

OO0paboTka TEHBI WUMEET JAEN0 C MPUMEHEHHEM U IOCIEAYIOIUM COpPOCOM OpraHMYecKHX COCAWHCHUH,
HarmpuMmep, BCICHHBAIOIIME BELIECTBA sl CO3MAHUS MEHOIUIACTa (MOJAMypEeTaH W IMOJHCTHPON). ITH
BCIICHHUBAIOIIMIE BEIECTBA JIOJKHBI ObITh JKHIKOCTAMH, XapaKTePU3YIOLINMHCS HU3KOW TOUKOW KuneHus. [Ipu
UCIOJIb30BAHUM BHEIIHEr0 Temya (MOJUCTHPON) HIM K3-32 TEeIioBoro 3gddexra peakuuu (MOIUypETaH),
JKUJKOCTH HUCHAPSFOTCS M MMOMOTAIT CO3/1aTh IEHY, HE y4acTBYs B peakimu. Xiopbropyriepoast (CFC)
(rakme xax F11, F12, F22) wucnone3yrorcs s oOpabOTKHM MOJHCTHPOJA; OOJbIIAs YacTh W3 HUX TEIeph
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3aMeHsIeTCsl IEHTaHOM. B BbIIeIEHHOM NMOIUCTUPOJIE UCIONB3YIOTCA APYrUe TUITbl XMMUYECKUX BelecTs. Jlist
nonuypeTaHa Taoke ucnonszyercss CFC, Ho B HacTosIee BpeMsi IPUMEHSIOTCS APYTHe THUITHI BCHEHUBAIOIINX
BemiecTB. /I momMyperaHa THIIBI BCIICHMBAIOIIMX BELIECTB 3aBHCAT OT OKOHYATEIBHOTO crocoba
UCIIOJIb30BaHUs NeHbl. ByTaH 1 eHTaH MOTYT HCIONb30BaThes B kadecTBe 3ameHuTeneid CFC, takux kak HFC
u HCFC. HekoTopsle monnypeTaHoBbIe TIEHBI MOTYT YBEJIMUMBAThCs B 00beMe 3a cueT HerocpeacTBeHHo CO,,
MOJIY4EHHOTO IIPU PEaKIUU TOINO0JIa U BOBIL.

Br1Opocsl 00pa3yroTcs OT BBIACICHUS BCICHHBAIONIMX BEINECTB, MPH OOPa30BaHWU IMEHBI WM BO BpeMs
MOCIIEYIOIIETrO AIUTEBHOTO BBIICIICHNS! B TEUCHUE HECKOJBKHX JIET U SIBISFOTCS TOJBKO HMCIAPSIOIIUMUCS.
IIponsBoacTBO chiphsi BXomuT B coctaB HopmatuBa MH3B 040500, pacmpocTpaHstomerocs Ha MaccoBOE
XHMHUYECKOE TIPOU3BOJICTBO.

Iomuyperan (PUR) u momuctupon (EPS) ucmons3yroTcsi B CTPOMTENBCTBE, IS TEIUIOM3OJSMHN M Kak
YIIAKOBOYHBIM MaTepua. XapaKTepPHBIM SBISCTCS NPEHMYIIECTBEHHOE MMEHOOOpa30BaHWE HA MeECTe, T.e. Ha
YETKO OMNpPEIETEHHBIX MPOMBIIUICHHBIX YCTAHOBKAX OCYIIECTBISIETCSA TOJNBKO IPOM3BOACTBO, 0OpasoBaHHE
neubl (EPS) m daxtnyeckoe ¢dopmoanne (PUR) Tpebyercss BBINMONHATH Ha MeCTaX, YTO NPHBOAUT K
HETIOCPEICTBEHHBIM BEIOpOCcaM Ha MecTe 0e3 3apaHee MpeIyCMOTPEHHON 3aIlIUThI OT BEIOPOCOB.

a) IToauypeman

ITonmypeTan Nmpou3BOIUTCA MOCPEACTBOM 3SK30TEPMUYECKON peakIMy H30IMaHaToB co crnupramu. Oxono
80 % o6beMa MUPOBOTO MPOM3BOCTBA COCTABISIOT meHbl (CToekepT u mp., 1993), koTopsie 0Opa3yroTCst MpU
JN00aBIEHNM BCIEHHMBAIOIINX BemIecTB. I MATKHX IOJNMYPETaHOBBIX II€H MOXKET HCIONB30BaThCS BOJA,
KOTOpas CBA3BbIBAcT M3oLMaHatThl ¢ oopazoBanneM CO,. /Iyt TBEpIBIX MOJMYPETAHOBBIX MEH UCIIOIBb3YIOTCS B
Ka4€CTBE€ BCIICHHUBAIOINX BCHICCTB OPTraHUYCCKUEC IKUAKOCTHU, KOTOPLIC HCHAPSAIOTCA IIOJ ,Z[eﬁCTBHeM
TeroBoro 3ddexra peaknun. I[IpenMyniecTBO TBEpABIX MEH 3aKIIOYAETCAd B XOPOIINX YITIOTHUTEIBHBIX H
M30JISIIIMOHHBIX cBoiicTBax. OHO TakXkKe ONpeneNsieT WX HCIONb30BaHHE B XOJOIWIBHOM OOOpYIOBaHHHM, a
TaKX€ B CTpOI/ITBJ'H;HOf/i MPOMBIIIJIICHHOCTH. T'oTOBBIE COCTaBBI MOTr'YT NPUMCHATHCA HCNOCPEACTBECHHO Ha
MPOW3BOJICTBEHHOH IUIOMAAKE, CYIIECTBEHHAs YacTh IMOJIMYPETAHOBOH IEHBI IOJTydYaeTcs M HpPHMEHSeTCS
HEMOCPEACTBEHHO Ha IIIOMIAJKaX, HAlPUMED, CTPOUTETbHBIX. YHCIO0BbIE 3HaYeHus s [ epmanuu ([puHmuC,
1991) yka3pIBalOT YTO «HEMOCPEICTBEHHOE MPOM3BOCTBO» MOUTH TAKOE XKe, KaK U 3aBOJICKOE U3TOTOBICHHUE
(ucmonszoBano 7 000 T CFC, mo cpasuenuto ¢ 9 500 T).

Jpyroii cTOpoHOM YIJIOTHAIOIIMX CBOMCTB SIBJISIETCS TO, YTO BCIEHHUBAIOLEE BEIIECTBO BXOJUT B
CTPYKTYPHBIE STYEHKH W BBIJIEISETCS TOMBKO cO BpemeHeM. [lo onenke manHbix n3 ['epmanuu (Pentr u ap.,
1993), Tompko okoa0 15-25% WCIOAB30BAHHBIX BCIIEHMBAIONIMX BEIIECTB BBIAEISIOTCS Cpasy IKe;
OCTaBIIasICsI YaCTh HAXOAUTCS B sYEHKaX MEHBI U BBIJEISASTCS B X0/1¢ BpeMeHHU. 1 CHOBa MMEIOTCS OTICHKH TSI
T'epmanuu (ITnen, 1990). O6iee konudectBo coxpanernoro F11 (70 000 T) cocTaBisieT OKOIO 5 eKEroaHbIX
o0BemoB ncniosibzoBanusi CFC B Buze TBeproi ONNypeTaHOBOW TICHBI.

0) Iloucmupon

IMonucTUpooBbIe TPaHYJbI, 3allOMHEHHBIC MEHTAaHOM, coiepXar okomo 6 % menrtama mo macce. Owu
obpabarsiBaroTcs cienyronmm obpazom (CCME, 1997; EGTEI, 2005):

e HarpeBaHWE W pa3MEIINBAHWE B PACIIMPUTEIILHOM YCTpoWcTBe ¢ mapoM. l[leHTaH pAeicTByeT Kak
BCIICHUBAIOIIIEE BEIIECTBO, KOTOPOE MPH HAIPEBAHUH C TIAPOM pacIIUpseT TpaHyibl. B cocya Takke MOTyT
OBITh JTOOABIICHBI TPUMECH, TAaKUE KaK aHTHCTATHUECKHE M CMAa3bIBAlOIIME BEIIECTBA, OOJETYArOIINi
BBIEMKY U37ienuit u3 popM;
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L4 CyIIKa B IICEBAOOXKMAKCHHOM CJI0€: MOJTYYUBIIUECC NIPEABAPUTCIIPHO BCIICHCHHEBIC IT'PAHYJIbl IICPCAAIOTCA B
CyHIUTEJIb C NCEBAOOXKMKCHHBIM CJIO€M, B KOTOPOM OHH BBICYIIMBAIOTCA U COPTHUPYIOTCA 1A YAAJICHUSA
CIIMINIINUXCA TPanyIl,

L4 XpaHCHHE. BBLICYIICHHBIC IIPCABAPUTCIBHO BCIICHCHHBIC TpPaHYJIbl XPAHATCA B TKAaHCBBIX IIOJBECAX
OoypmIoro o0bEMa MM CETYATBIX MEIIKaX OT HECKOJIBKHX YacoB JI0 HECKOJbKHX JIHEH COrjiacHO
TpeGyeMoﬁ KOHEUYHOM IIJIOTHOCTH MIpOAYKTaA. Bo BpEMs OTBEPIKACHHA, BO3AYX IIONAAACT B I'PAHYJIbI U
BOCCTAaHABJIMBACT UX BHYTPCHHCC NABJIICHUC,

e  OIPECCOBKA. OTBEPXKACHHBIC MpPEIBAPUTENHLHO BCIICHEHHBIE I'PAHYJbl IOMELIAT B (GOPMY, B KOTOPYIO
nojaercss map. ['paHynbl CHOBa pPacCHIMPSIOTCS, HO OrpaHHuYuBarOTCsA (opmoi. OHM 3amoNHSIOT BCE
MPOCTPAHCTBO M OOBETUHSIOTCS, (HOPMHPYS H3ACIHS, OYePTAHHs KOTOPOTO OIPENeNIIeTCsS JIUTCHHON
hopmoi;

e  XpaHEeHHUE NPOAYKUHUH. [Ipy MPOU3BOACTBE H30JIALIMOHHBIX OJIOKOB BPEMsI XpaHEHHUS 3aBUCHUT OT KaueCcTBa
TpeOyeMOTo H30JSIMOHHOTO 0J10Ka (TUIOTHOCTH JaHHBIX OJIOKOB).

Ilpy Tpow3BOACTBE M3OJANMOHHBIX AT Onokun EPS  pexyr HaTsHyTBIMH TPOBOJIOKAMH  C
AIIEKTPOTIOIOTPEBOM B OKOHYATEIHHO TpeOyeMbIii pa3mep. B 3aBHCHMOCTH OT H3TOTOBISEMOTO MPOIYKTa
TpeOyeTcss OMUH WJIM JBa dTama MPEIBapUTCIBHOI0 BCIICHHBAHUS M OTBepkIcHUsA. OTXOABI MONUCTHPOIIA
(OTXOMBI OT MPOM3BOJCTBA MOIUCTHPOIIA [TOCIIE BOCCTAHOBJICHHS HCIIOJIb30BAHHOTO MOIMCTHPOIIA) MOTYT OBITh
nepepaboransl. Bee Boiopocst HMJIOC mostydaroTcst pH BbIACICHHH BCIIEHHBAIOLIETO BEIIeCTBa (IIEHTaHA)
U3 TpaHyJI mpu 00paboTke, oTBepikaeHnH, opmoBanuu u xpanennu (EGTEI, 2005).

2.1.2 Oxucnenue 6umyma

OxkucieHre OUTyMa WCIOJIB3YeTCsl A TMOJMMEPU3allMd W CcTabuimu3anuu OUTyMa C IENbI0 YIy4lIeHHS
COTMPOTHBJICHHUS BHIBETPUBaHUIO. OKUCIEHHBIA OUTYM HCTIOJIB3YeTCs B MPOU3BOJCTBE OUTYMHBIX KPOBEIBHBIX
MaTepHaNIOB, IIPH YCTAHOBKE COCTABHON KPOBIH M IJIsI pEMOHTA IpoTeKaromeil kposiu. OKucieHne ouryma
MOJKET BBIMOJIHATHCS Ha HedTenepepabaThIBAlONINX 3aBOJaX, yCTaHOBKax 00paboTku OMTyMa M yCTaHOBKaX
MO0 HM3TOTOBJICHUIO OWTYMHOW KpOBIU. BEIOpOCHI OT OKHMceHHS OUTyMmMa - 3TO B OCHOBHOM OpraHMYECKHE
TBEpIbIC BEIIECTBA C JOCTATOYHO BBICOKOW KOHICHTpAIeld ra3000pa3HOTO yriepola W MHOTOSICPHBIC
OpTraHUYECKHE BEIIECTBA.

Oxucnenne OWTyMa BKIIOYAaeT B ceOs OKHCICHHE paciUlaBa TOpSYero OMTyMa IYy3BIPBKOBBHIM BO3IYXOM B
npoxyBodYHOM KyOe. Bo3nyx HarHeTaeTcs depe3 OTBepCTHs pa3OphI3TUBATENS B Pe3epByap paciuiaBa ropsraero
6utyma. B pesynbraTte NpOHCXOIUT SK30TEPMUUECKAsl PEaKIUsl OKHCICHUS, KOTOPas MOBBIIACT TEMIEPATypy
pa3msrdeHus OUTyMa, a TaKkKe U3MEHSET IPyThe XapaKTePUCTHKH.

IIpomecc 3aBHCHT OT TeMIepaTypbl, TaKk Kak CKOpPOCTb OKHCJCHHS TpPU TIOBBINICHUH TEMIIEPATyphI
yBennuuBaeTcss ObICTpo. Tak Kak peakmus SK30TepMUYecKas, TeMIepaTypa MpHU MPOJOJKECHHUA OKHUCICHUS
MOBEIMaeTcs. TemrmepaTtypy HEOOXOAMMO TMOJICPKUBATH HIDKE TEMIEpaTypsl BO3TOpaHHs OWTyMa.
Temmepatypa TPy OKMCJIEHHH TOIEPKMBAETCS HA ONTUMAanbHOM ypoBHe 260 °C BIpHICKMBAaHHMEM BOJBI HA
MIOBEPXHOCTh OUTYMa. B HEKOTOPBIX CIydasx MOXKET MOTPeOOBATHCSI BCIOMOTaTEIbHOE OXJIaXKICHUE CHIPbSIL.

Heopranuueckue comu, tTakue kak xiuopu kene3a (FECl3), MOryT ucmons30BaThesi B KAYECTBE KATAIU3aToOpa
JUISL JIOCTYDKEHUS HEOOXOJMMBIX CBOWCTB W/WIIM YBEITHMYEHUS CKOPOCTH DPEaKIWH, CIEJAO0BATENLHO, TPHU
YMEHbILIEHUH BPEMEHU OKHUCIeHUsA. Bpems okucieHuss Moxer usMeHsTbes oT 30 mMuHyT go 12 wacos, B
3aBUCHUMOCTH OT HEOOXOOMMBIX XapaKTEpPUCTUK OuTyma (TemmepaTypa pasMsICueHHsi, CKOpPOCTh
POHUKHOBEHHS).
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HepemHHme KYGLI MOTyT OBITH BCPTUKAJIbHBIMU WJIHN TOPU30HTAJILHBIMU. BCpTI/IKaHI)HBIe Ky'6LI SABJIIAIOTCA
NpEeANOYTUTCIIBHBIMHU H3-3a YBCJIWYCHUSA IUJIOMIAA KOHTAKTa 6I/ITy'Ma U JOIOJHUTECIBHOM COKpAIICHUN
BPEMCHU OKHUCJICHUS, 4 TAKIKC MCHBIIINX NOTEPb 6HTyMa.

Oxucnenue GUTyMa MOXXET OBITh JINOO MEPUOJUUECKUM, TUO0 HenpepbIBHBIM. OOBIYHO KyObl Ha yCTaHOBKAaX
M3TOTOBJICHHUS KPOBEIBHBIX MAaTEPHANIOB U 0OpabaTBHIBAIONIMX YCTAHOBKAaX MOTYT paboTaTh IMEPUOIUIECKH,
TOorJa Kak HedTernepepadaThIBaOIINE YCTAHOBKA MOTYT paboTaTh B O0OWMX pEKUMax, B 3aBHCUMOCTH OT
TpeOOBaHMH K H3TOTOBIIEHHUIO MPOIYKIIHH.

B Kanazne mporieHT npon3BeeHHOr0 ONTyMa, IPOJAHHOTO [UIS HCHOIB30BAaHMS HE TI0 MPSIMOMY Ha3HAYCHUIO,
U BEPOSTHO MOATOMY OKHCICHHOTO, MeHsuicst oT 16,4 mo 24,7 % oT oOmeil 3apuKCHPOBAHHOW MPOIaXKH
outryma B mepuon ¢ 1983 nmo 1991 roma. B CIHA B 1991 roay 3adumkcupoBana nponaxka 14 % ot oOieit
npoJaxu OUTyMa He JUIS TOPOKHBIX MOKpbIThit. (MHCTHTYT OuTymMa 1992).

2.1.3 Ilpou3eoocmeo wiun
IInHBI TPOU3BOAATCS U3 OOJIBIIOTO pa3HOOOpa3us MaTeprasioB. OCHOBHBIE JTAIIbI:

e CMeIIMBaHUE,

e  BBIJICIICHHE,

e  KaJaHApPOBAaHUE,
e  co3maHue,

e OTBepacHHE (ByJIKAHM3ALIHA).

2.1.4 Xumuueckasn RPOMBLULIIEHHOCHb CREUUAIDHDBLX OP2AHUUYECKUX eeuiecme

OTa NPOMBIIUICHHOCTE OUYCHb PA3HOPOAHAS. YCTAHOBKH HPOM3BOAAT OONBIION AMANa3oH HpPOIYKIUH, C
UCIIOJIb30BAHUEM OOJIBIIOTO KOJMYECTBA IMPOHM3BOACTBEHHBIX IMPOIIECCOB M MOTYT COJCpKaTh B cebe u
HCIIONIF30BAaTh HECKOJBKO COTEH HMCXOMHBIX BEIISCTB FUIM MPOMEKYTOUHBIX HPOTYKTOB. IIporecchl 0OBIYHO
UAYT KaMITaHUSIMH, a TaK)Ke Ha MHOTOLICJIEBBIX YCTaHOBKaX. [T OMHOTO aKTUBHOTO MHTPEIHEHTa TpeOyeTcs
HECKOIIbKO 3TarnoB TpaHcopmanuu. [Iporeccel 00b19HO coctosT U3 oT 1 1o 40 stamoB TpaHchopMmanuu B
3aBHCHUMOCTHU OT MOJICKYJ. TeXHOJIOTHIECKUE ITAIBl OXBATLIBAIOT BECh AWATIA30H THITOBEIX MPOIIECCOB, TAKUX
KaK PeakIiH, AIKCTPAKIHUS KUIKOCTH JKUIKOCTBIO, pa3lelieHue KuAKas (asza/ )kuakas ¢a3a Win pa3ieicHue
Kujakas/Teepaas ¢daza WM pa3eneHue ras/TBepaas ¢asza, JUCTWUIANUS, KpUCTaIM3alus, CYIIKa,
NOTJIOIICHNE Ta3a, W T.JI. [IPOM3BOICTBO MPOUCXOAUT HEMPEPHIBHBIM MPOIECCOM (MM MEPUOAUUECKHM).
OO6opynoBaHue dYamie BCEro MHOTO(QYHKIHMOHATBHO. B mporeccax 4YacTo HCHONB3YIOTCS PAaCTBOPHTEIH.
Jroboe mpopearupoBaBIiiee ChIPhe MOXKET OBITH THOO BOCCTAHOBIIEHO, JT100 TIepepadoTaHo, 100 BBIACIACTCS
B OKPY’KaIOIIYIO Cpey TOocie CooTBeTCTBYoMIel 06padortku (HMSO, 1993; EGTEI, 2003).

W3-3a MHOT00OpPa3us MCIOJIB30BAHHBIX MPOLIECCOB, HEJB3sI BHIMOJIHUTE pocToe onmcanue mporuecca (HMSO,
1993). BMecTo 3TOr0 KpaTko MpENCTaBICHbI OCHOBHBIC XapaKTEPHCTHKH CYIIECTBYIONIMX YCTAHOBOK IS
nony4yenust apmarieBruueckoi npoaykuuu (Cunaukar, 1998; TIpombinuiennsie dkcrepTsl, 1998; Amnemana
1998).

2.1.5 H32omoenenue KpacKu, 4epHul u Kjieauiux eeuiecme

Cblpbe, HCIOJIB3YEMOC B XOJ€ HU3TOTOBJICHUA TIPOAYKIHWHU, BKIIOYACT TBEPABLIC BCHICCTBA, CBA3YIOUINEC
BCIICCTBA, paCTBOPUTECIIN U BCC BUbI I[O6aBOK.

e  TBep.ple BelleCTBa JAIOT IOKPBITUIO LIBET, HEMPO3PAYHOCTh U IIPOYHOCTh
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e Cas3ylolMe BellecTBa SBISIOTCS KOMIIOHEHTaMH, KOTOPBIE CO3al0T OJHOPOJHBIN COCTaB, YAECPKUBAIOT
TBEp/ble BEIIEeCTBA B BUJE IUIEHKU U 3aCTaBIISIOT UX MPUINNATh K MOBEPXHOCTH, KOTOpask IOJIKHA ObITh
OKpalleHa. BOoJIBIIMHCTBO CBA3YIOLIMX BEIIECTB COCTOAT M3 CMOJ M BBICBHIXAIOLIMX Macel, KOTOphIe
OTBEYAIOT 3a 3aIlUTHBIC M MEXAHUYECKHE CBONCTBA IUICHKH (TO uMeeT OoJjbliiee 3HAYCHUE YIS
JICKOPATHUBHBIX JIAKOKPACOYHBIX MATEPUAIIOB).

e  Jlng perylupoBKH BSI3KOCTH TpeOYyIOTCS pacTBOPUTEIN. MaTepHaibl, KOTOpble MOTI'YT UCIIOJIb30BATHCS B
Ka4yecTBE pPACTBOPHUTENICH, BKIIOYAlOT B cebs amupaTHdecKue YIJIEBOAOPOIAbI M apOMaTHYecKHe
YIJICBOAOPOBI, CHHPTHl, KETOHBI, CJIOXKHBIE JQUPB], APUPBI AIKOKCHKHUCIOTHI JTHIEHA U
IPONUICHTIIUKOMb.

e JloGaBkamu SBISETCS CHIpbE, KOTOpPOE MH00aBIseTcss B HEOONBIIMX KOJNUYECTBAX M B MallbIX
korneHTpanuax (0,2-10 %). OHH BBITOIHAIOT CHEHHATBHYIO (YHKIHIO HIH HPUAAIOT ONMpeaeIeHHOe
CBOWCTBO TOKpBITHIO. [IpuMecH BKJIIOYAIOT B CeOs  BBICYIIMBAIOIIEE BEIIECTBO, 3aryCTUTEIH,
POTHBOBCIICHUBATEIH, AUCIICPTUPYIOIISE BEIIECTBO H KATAINU3aTOP.

OyHKIMS KakKIOH KPacKd OAWHAKOBAs, HE3aBUCHMO OT TOTO HM3TOTOBJIEHA JIM OHA Ha alKUIHOM WM Ha
JaTeKCHOU OCHOBe (Ha OCHOBE comoyuMepa OyTaaueHa i CTuposa). Beibop HCHonb3yeMoit Kpacku 3aBUCHT OT
OKpaInInBaeMoi IMOBEPXHOCTH M HEOOXOINMBIX XapaKTePHCTHK.

IIpoucxomsr ToibKO (pu3nMUeckne NpoLecchl, TaKue KakK B3BEHIMBAaHHE, CMELIMBaHUE, UITU(OBKA,
MOJKpaIIMBaHue, pa30aBlIeHHEe U YMAKOBKA, XUMUYECKUE PEAKLUU HE MPOUCXOAAT. DTH MPOLECCH UIAYT B
OoNpIINX pe3epByapax A CMEIIUBAHUS IPH IPUMEPHO KOMHATHON TeMIIeparype.

Bbi6pocel HMJ1OC

UcxogHoe N3roTtoBrneHue

cbipbe NPOAYKTOB MpoaykTbl

Pucynok 2-1  TexHoJoruuyeckasi cxema Kareropuu ucroununka 2.D.3.0 Xumuueckue Beuecrsa

2.2 MeTtoouku

MeToauKu OnrucaHbl B noapasacic 2.1 HaCTOSILEH IJIaBbl.

2.3 Bblbpochl

2.3.1 Oépabomka noruypemana u neHONOJIUCMUPOIA

BI)IGpOCI)I MMPOUCXOIAT HU3-3a UCHTAPCHUA BCIICHUBAIOIUX BCHIECTB U COCTOSAT M3 CFC wmu ankaHoB (HeHTaH,
6yTaH), COOTBETCTBEHHO. Bce ncnosyib30BaHHbIE BCIIEHUBAIOIIINE BCHICCTBA, B KOHCYHOM HMTOI'C, BBIACIAIOTCA B
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aTMOC(i)epy, €M HE MNPpEeAYyCMOTPEHbBI HEKOTOPBIC BHUAbI MOIIOMIAIOIINX YCTpOﬁCTB. OI[HaKO mnmponecce
BBIJACIJICHUA BCCX BCIICHUBAIOIINX BCIICCTB U3 AYCCK HOHHprTaHOBOﬁ TICHBI MOXKCT 3aHATH I'OJBI.

B 3aBHCHMOCTH OT BCIICHHMBAIOIIETO BEIIECTBA, BhIOpocamu sBistorcss F11, F12, F22, 6yran u menraH. B
HACTOSIIEe BPeMsl BBIOPOCHI COCTOAT JIABHBIM 00pa30M M3 IMEHTaHa, TaK OH HAHOOJIee YacTO HCIOIb3YeTCs KaK
BCIICHMBAIOIIIEE BEIIECTBO, TaK KaK IT0 3aKOHY 3alpEIIeHO HCIIOAb30BaHHe (HTOPCOMCPIKAIINX MapHUKOBBIX
rasos.

2.3.2 Okxucnenue 6umyma

KyObI okucnenns Outyma SBISIOTCS UCTOYHUKAMU TBEPIBIX YIIIEBOIOPOJIOB, Ta3000pa3HbIX YIIEBOAOPOIOB U
OKHcH yriiepoaa. BBIOpPOCE Ta3000pa3HBIX YTICBOAOPOJIOB HEOOJNBIINE BCICACTBHE IPEIABAPUTEIHLHOTO
yIaJeHUs JIETyYuX YIIIeBOAOPOAOB B AUCTHIIISILIMOHHBIX YCTAHOBKAX.

Tun ceipoii HeTH M CBO¥cTBa OMTyMa MOTYT OKa3aTh BJIMSHHE Ha BBIOpochl. Hampumep, YmpapieHue mo
oxpane okpyxaromieit cpenst CIHA (USEPA, 1980) npenmosaraer, 4T0 HeperyIHpyeMbie BBIOPOCHI BBILIE IS
OuTyma, MOJNydeHHOTO W3 Oojee Jeryued cwipod HedTH 3amamHoro wim Cpeanero Bocrtoka, dem w3
CPeIHEKOHTHHEHTAILHOH He(TH. TeXHOIOrnIecKne napaMeTpsl, BIUSIONINE Ha BEIOPOCH, BKIIOYAIOT B ce0s
TEMIIEpaTypy OKHCJICHHUS, pacxo]| BO3AyXa, MOJENIb/KOH(UTypaluuio Kyba M THI HEOOXOIUMOIO IPOIYKTa
(HampuMep, HACHIIIAIOIIEE BEIECTBO UM OUTYMHOE MOKPBITHE).

2.3.3 Ilpouseoocmeo wiun

HMUJIOC BoiaensroTcst Ha pa3TUIHBIX TEXHOIOTUIECKUX dTaMax.
2.3.4 Xumuueckasn BPOMBIUIEHHOCMb CREUUATIbHBIX OP2AHUYECKUX 6eujecme

2.3.4.1 3navammii Homep HMJIOC-MecT BbljiejieHUs] BBIOPOCOB

KoHTypH! BEIycKa ra3000pa3HBIX MPOAYKTOB CIOXKHEBL. J{JIsI OJHOTO M TOTO ke 00OPYHOBAHUS CYIIECTBYET
HECKOJIPKO TOYEK BBIIIYCKa, KOTOPbIE 3aBUCAT OT BBINOJHSIEMBbIX onepanuil. bosibinoe Koau4ecTBO TOUEK
BBIIYCKa BO3HUKAET BCIIEJCTBHE:

e OrpaHn4eHU MO Ka4eCTBY, HEOOXOIMMBIX B JAHHOM CEKTOpa BO HM30CKaHHE PHUCKA MEPEKPECTHOTO
3arpsI3HEHMS;

e  OrpannveHui Mo 6€30MACHOCTH, HAIIPUMED, BO N30EKaHNE KOHTAKTA C HECOBMECTHMBIMHU Ta3aMH.

YcranoBku ¢ romoBbiM motpednennem pactBopurens or 900 mo 1500 T moryr cosmaate ot 10 mo 50
BEIOpocoB HMJIOC B atmocdepy.

Bonpiioe KOMMYECTBO TOYEK BHITyCKa OOOPYZOBAaHO KOHACHCAIMOHHBIMH CelapaTopaMu Ui 3axBaTa
HMJIOC. Mns 3axBaTta KOPPO3HMOHHBIX WJIM TOKCHYHBIX T'a30B HEKOTOpbIE BEHTUJISLIMOHHBIE OTBEPCTHS
BBITIOJIHSIOT HA KOJIOHHAX IOTJIOIICHHUS 3arpsi3HEHUN OKpy:karomiei cpeapl. Korja npruMeHsIoTcsl BTOpUYHbBIE
METOJIUKH YCTPaHEHHWS 3arpsi3HEHHH OKpYXarolled cpenbl, HEoOXOIUMO COCAMHSATh BEHTWISLIMOHHBIC
OTBEPCTHS.

2.3.4.2 N3menuusocTh BbIOpocoB HMJIOC ¢ TeuenneM BpeMeHHU

Konnenrpammmun HMJIOC y pa3HBIX TOYEK BBHITyCKa MOTYT OTIHYATHCS. CYIIECTBYIOT BHIOPOCHI C BBICOKAM
pacxomoM OTpabOTaHHOTO Ta3a W HHU3KHUMH KOHIICHTPALUSMH; K JaHHOM TpyIie OTHOCUTCS oOrmas
BEHTWIIIUS 3aBofa. Jlpyrume BBIOPOCHL, TakhMe Kak BEHTWIALHOHHBIE OTBEPCTHS IPOU3BOJCTBEHHOTO
000pyIOBaHUs, XapaKTePU3yIOTCS OYE€Hb HH3KHM pacXojoM OTpaboTaHHOro rasa (OKOJO Hvm%f4) u
koHneHTpamusmMu HMJIOC, koTopbie MOTYT OBITh BRICOKHMU.
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Breiopocst HMJIOC oveHh M3MEHYMBBL. BBICOKAs H3MEHYMBOCTH B MOMEHT BPEMEHH, KOTJA MPOHCXOIUT
BEIOPOC M HETIOCTOSIHHBIE BHIOPOCHI.

JlanHas cuTyanms TpPHBOAWT K OoJjiee CYIIECTBEHHBIM 3aTpaTaM Ha 0OpabOTKy BEIOPOCOB: YCTPOWMCTBO
ra300YUCTKUA JIOJDKHO OBITh B COCTOSHHM OYMCTHTh ITHKOBOE KOJHMYECTBO BBIOpocoB. OmpenencHre
napaMeTpoB 00OpYIOBaHUS ISl YCTPaHEHHs 3arpsi3HEHHH OKPYKarolled cpelibl TODKHO ObITh OCHOBAHO Ha
MIMKOBBIX BbIOpOcax (HEOOXOJMMO YYUTHIBATH YacCTOTy MUKOB). [103TOMY 3/1eCh BIIOKEHHS BBILIE, YeM JUIs
OOBIYHBIX BBIOPOCOB.

2.3.4.3 BoJabloe KOJIHYECTBO HCMOJIb30BAHHBIX PACTBOPHUTeJIEi

B naHHOH [esTenbHOCTH, AaXKe XOTS MATh PacTBOpUTENei (MeTaHoJ, TOJYOJI, aleTOH, 3TaHOJ, MUXJIOPHUJL
MeTaHa) coCTaBistoT okono 70 % moTpeGiieHHsT HOBBIX PACTBOPUTENEH, HCMOIB3YIOTCS MPUOIH3UTETBHO
okoimo 40 pasauuHbIX pactBopHTenedi. Hampumep, Bo ®panmumm (Amtemanm, 1998), morpebienue
XJIOPUPOBaHHBIX pacTBopuTeneil coctaBiser okono 20 % or oOmero morpedieHus pacTBOpHTENed. DTO
0O0JIBIIIOE KOJMUYECTBO PACTBOPUTENCH, HAIWYME XJIOPHPOBAHHBIX PACTBOPHUTENEH W OrpaHUYCHHS 10
0e30MacHOCTH U KAdecTBY 3aTPYAHSACT HCIOJIb30BAHWE BTOPHYHBIX METOMUK YCTPAHCHHUS 3arps3HEHUI
OKpy»XKarollleld cpemsl W 1enaer ero Ooiee moporum (oOpadorka HCl mpu cxuranumy, orpaHHueHHON
BO3MOYKHOCTH COOPKH U ITepepabOTKH PacTBOPHUTEIEH).

2.3.5 MH3zomoenenue KPAcCOK, UepHUJl U Kjieauiux eeuiecme
[Totepu mo BEIOpOCaM MOTYT BO3HHKATH HAa HECKOJBKHUX dTarax B mpouecce. OCHOBHBIE HCTOYHHUKHU BEIOPOCOB:

e HeopranusoBaHHbIE IOTEPU Ha JTAIE U3TOTOBIICHUS,
e Jlorepu npu 3alI0JHEHUU U OUUCTKE,
e [lorepu oT mpuMIaHUA HPOAYKTa K COCyaM U 000pyI0BaHUIO,

e HeopranusoBaHHbIEe IOTEPU NIPU CMEUIMBAHUU IIPENIAPATOB U XPAHEHUU PACTBOPUTEIS

2.3.6 Obesrmncupueanue, yoanenue nUUe6020 U HENUUICE020 MAC/IA

HMUJIOC BoiaensroTcst Ha pa3HBIX MPOU3BOICTBEHHBIX dTaNax.

2.3.7 Ilpomviunennoe npumenenue Kieaujux eeuiecmae

HMUJIOC BoiaensroTcst Ha pa3HBIX MPOU3BOICTBEHHBIX dTaNax.

2.4 CpepacTtBa perynupoBaHus

B pamkax EC-27, BbIOpockl pacTBOopHTened 3HauuTenbHO cHH3WIMCH ¢ 1990-x romos, mociie BBeAEHHS
HupextuBbl 1o BeiOpocam pacteoputeneid 1999/13/EC. Onnako naHHas AUPEKTHUBA HE PACHIPOCTPAHSICTCS Ha
BBIOPOCHI OT O0Opa0OTKM TONHYpPETAaHOBOW TEHBI W  MCHOIOJMCTHPONA, OKUCICHHA OuTymMa W
(hapmarieBTHUECKHX MPOAYKTOB. Bo MHOTHX CTpaHax, OHaKO, CYIIECTBYIOT CBOM IIPaBHiIa U HOPMBI, KOTOPbIE
erie OOJIBIIE CHIDKAIOT BEIOPOCKH! OT MCTOYHHMKA 3TOM KaTCTOPHH.

Onucanus CpeJCTB PEryJIUPOBAaHUS HWXKE JIaHBl HA OCHOBAHWU TIOJIOKEHHUS JIeN Mepe]] BCTYIUICHUEM B CHITY
JMpEeKTHBEI U MOATOMY MOTYT OBITh ycrapeBmumu. Bae EC-27 BBIOpOCEI MOTYT UMETh 0ojice BBICOKHE
YPOBHHU.
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24.1 QOépabomka noauypemanogoit neHvl U NEHONOAUCHUPOIA
Bosmoxxnoctr camkeHus Beiopocos HMJIOC:

e 3amena CFC nenranom u OytaHoMm cHikaeT BeIOpockl CFC 3a cuer yBenuueHns BEIOpPOCOB alikaHoB (yke
c/ieTIaHoO B OOJIBIIIMHCTBE CITy4YacR)

L4 Pel"an/IpOBaHI/Ie [cxuranue IICHTaHa, HC3aBUCHUMO OoT TOro, HUMCIOTCA  JIU OIIPEACIICHHBIC
NOPOU3BOACTBCHHBIC MOLYJIH,

e  CHIDKEHHE JOITOCPOUHBIX BEIOPOCOB 3a CUET PETYIUPYEMOTO PaspyIICHHs HCIIOIb30BAHHOTO MaTepHaia
B BHUJIE MEHBI (HAIIPUMeEP, U30JSIIUSA PEPPHIKEPATOPOB);

L4 3aMeHa IeHomIacTa Kak YIIaKOBOYHOI'O MaT€pHaa.

):[pyraﬂ MCTOANKA CHIKCHUA 3aKIII0OYaCTCA B HAIIPpABJICHUU OTpa6OTaHHBIX Ta30B B KOTCII. O,HHaKO CTOUMOCTH
):[aHHOfI MCETOJUKU HE paCCUUTHIBAJIACH.

Jns cHuwKeHus BBIOPOCOB MOTYT HCIOJIB30BATHCA JONOJHHUTEIbHBIE METOIWKH. B OTHENbHBIX CTpaHax
UCIIONIB3YETCSl 3aXOpOHEHHe. METONUKH OKHCICHUS SBISIOTCS Hamboiee YacTO WCHONb3YeMBIMH, HO
0TpabOTaBIIHE Ta3kl, COACPIKAIINE ITEHTaH, TAKKE MOTYT pa3pyIIaThcs B KOTIIE.

Iasee mpeacTaBiieHbl JaHHbBIE 10 CHIDKEHUIO BEIOPOCOB s mosmuctupoia (EGTEI, 2005):

¢ B HacTosiIee BpeMsi HIMEIOTCSI FPAHYJIbI EHOMOJIMCTHPOIA TOABKO ¢ 4 % menTaHa. OfHAKO BCE THIIbI
OPOAYKI[MKA HE MOTYT OBITh Mpou3BeleHbI U3 AanHHOro 4 % momuctupona. He MOTryT OBITh HOTYYCHBI
IPOIYKTBl HU3KOIl IUIOTHOCTH, KOTOpbIC wamie Beero mpomssomsres (< 20—25 xr/m®) . Hampumep, Bo
@paHIUU 3TO OrpaHHUCHHE CHIDKACT HcIojib3oBaHue 4 % mneHomonuctuposna g0 25 % obmero
MPOU3BOJICTBA EHOIOIUCTUPOIIA.

o TlepepadoTka oTx010B nojucTuposa (OTXOIbI OT MPOM3BOICTBA, BO3HUKINUE HA IUIOIMIAIKE, 4 TAKKE
OTXO[bl TMOJHCTHPOJIA OT BOCCTAHOBICHHMS 3a TpeJeiaMH IUIOLIAJKK) HCIONb3yeTcss Bce wamie. [lpu
(opMOBaHMH MOSABIISIIOTCS OTXOJBI BCIIEHEHHOTro monucTupona. B Hupepnanmax, Hampumep, oOuiui
o0beM  MepepabOTAHHOrO  MOJUCTUPOJA HA MPOU3BOJCTBCHHBIX  MOIMHOCTAX  (OTXOABI  MOTYT
nepepabaTEIBaThCS B XOJIE APYroro Buaa aesteabHocTh) coctapimsier 5 % (Infomil, 2002). Mcmons3oBanue
nepepabOTaHHOTO TOJUCTHPOJIA OTPAHWYEHO B IEsIX O0ECIEUCHHUs] KauecTBa. B JaHHOM JIOKYMEHTE
yYUTBIBaeTCs ypoBeHb 15 %.

B xadecTBe BTOpUYHON MephI il 00pabOTKH BHIOPOCOB MpeadKCIanaepa MOTYT UCTIOIB30BAThCS aICOPOLIUs
AKTHBHPOBAaHHBIM YIJIEM MM CXuranue. B cucteme cOopa rasa JMAOMKHBI OBITh IPEAYCMOTPEHBI
TIpEI3KCIaHIEp U MCEBIO0KUKEHHBIN CIIOH.

2.4.2 Okucnenue oumyma
CpencTBa peryIMpoBaHus Npoliecca BKIFYAOT B ce0s ClieaAyroliee:

e  BEpPTUKAIBHEIC, a HE TOPU3OHTAILHBIC KYOBI;

e OUTYM, BBIACTSIONINN MEHBIIIE BHIOPOCOB,;

e OoJiee BBICOKAs TEMIIEpaTypa BOCIUNIAMEHEHUS OUTYyMa;

e bBornee HU3KKE TeMIepaTypbl OKUCICHNS OUTyMa.

TepMokamepsl JTOKHTAaHHS BMECTE C 3aKPHITHIMH CHCTEMaMH 3axBaTa HWCIONB3YIOTCS UISl PETYIHMPOBAHHMS
BBIOPOCOB CXKHTaHHsSI OT KyOOB OKHCICHHUS OUTyma. XOTS KAaTaIUTHYCCKHE KaMephl JOXKUTAHHS MOTPEOIISIOT

MCHBUIC AOTIOJHUTECIBHOI'O0 TOIUIMBA, OHW HEC MOI'YT HCIIOJIB30BAaTLCA, TaK KaK KaTaJIu3aTop MOABECPracTCs
6I)ICTp0My 3arpsA3HEHUIO U 3a0MBaHHIO H3-32 COCTaBJIAIIOIIMX ABIMOBBIX I'a30B IIpoLIECCa.
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2.4.3 Ilpou3zeoocmeo wiun
Omnepatopsl MOTYT co0JTI0AaTh TpeboBarus JupekTUBBI OAHUM K3 crieayonmx crocobos (EGTEI, 2003):

e  BBINOJIHEHHEM TPEOOBaHMI MO MPEICIbHBIM 3HAUCHUSAM HAMPABJICHHBIX U HEOPTaHU30BAHHBIX BHIOPOCOB
(Bapmanr 1);

e BBCICHHEM CXEMbI CHIDKEHHS I8 OOCCIICUCHHUSI COOTBETCTBHS OOLIEMY TPEICIbHOMY 3HAUYCHHUIO
BBIOPOCOB (B YACTHOCTH, ITyTEM 3aMEHBI TIPOAYKTOB C OOBIYHO BHICOKHM COJIEpIKAHHEM PacTBOpHUTENEH Ha
TPOYKTHI C HU3KKUM COJIEpIKaHUEM PACTBOPHUTEIIS MITH TIPOIYKTHI 6e3 pactBoputens) (Bapuanr |1).

JlupekTrBa TMpUMEHSIETCS K YCTaHOBKaM C ToTpeOieHueM pactBopurens Oosnee 15T B roxa. [lpeaenbHble
3HAYEHUsI BEIOPOCOB VIS CITy4YaeB MpUMeHeHHs JJupeKTUBEI npencTasieHsl B Tabmume 2.1.

Ta6auma 2-1  IIpegenbHbie 3HaYeHHSA BHIOPOCOB MPH H3rOTOBJIEHHU KPACKHU, YePHUJI H KJIEAIIUX BellecTB
(EGTEI, 2003)

Bapmuanr | Bapuant 11
IHoporosoe IIpeneabHoe 3Havyenne | HeopranmszoBaHHbie Oo0uue BHIOPOCHI
norpeodJieHue BbIOpOcoB JIOC B BbIOPOCHI % 0T BBOJIMMOIO
pacTBopuTens 0CTAaTOYHBIX ra3ax % OT BBOIHMOIO KOJIHYeCTBA
[T/ron] [m C/HM] KOJIHYeCTBA pacTBopuTes
pacTBOpHTEJISI
> 15 20 25 25

IlepBuuHbIe Mepbl OBUIM HA3HAYCHBI JJISI OMPEICICHUS PEaTbHBIX CPEAHUX KOI(PGHUIUEHTOB BHIOPOCOB IS
Bcero EBporeiickoro cexTopa MpoOM3BOACTBA MIMH (OT BEJIOCHIICTHBIX J0 IPY30BbIX). ITH MEPHI OMUCAHBI MIPH
nomoru BLIC (2003). OcuoBHast curyaiust oTpaxkaer mnosnoxkerue aen B Eeporme B 1990 romy. Beibpocst
pactBopuTens orieHensl BeamarHoi 10 10 kr JIOC/T mpomykra (BLIC, 2003).

IIponeHT KIIeAIUX BEIIECTB, MOKPHITUH, YSPHHUI M OUYMIIAIOINIMX BEIICCTB HA OCHOBE PACTBOPUTEIIS HEJIB3SI
cHmkaTh MeHee 25 % (o1ieHKa) B 1eJIIX 0€30MacHOCTH.

Bropuuanas mepa — mis nanpHelero cHmkeHns BeiopocoB HMJIOC cyriecTByeT TEIIOBOE OKHCICHHUE.

2.4.4 Xumuueckasn RPOMBLULIIEHHOCHb CREUUAIDHDBLX OP2AHUUECKUX eeuiecme

B upextuse EC yuuThIBaeTCS TOIBKO NMPOU3BOJACTBO (hapMaIleBTHUECKUX MPOAYKTOB. Ilopororoe 3HadueHue
notpebneHnss pacTBoputens coctaBiieT 50 T/rox. OmepaTopsl MOTYT coOMoAaTh TpeGoBaHUS JIMpPEKTHUBEI
oIHUM u3 creayronmx crocobos (EGTEI, 2005):

e BapwanT 1: coOmoeHneM npeaeabHbIX 3HaueHni BeIopocoB HMJIOC B 0cTaTOYHBIX Ta3axX U MPENeNbHBIX
3HAYCHUI HEOPTraHW30BAHHBIX BEIOPOCOB;

e  BapHaHT 2. COOMIOACHUEM OOLINX MPeIeNIbHBIX 3HAUCHUH BEIOPOCOB.

[IpenenpHbIe 3HAUEHNS BEIOPOCOB MpeaCcTaBIeHb! B Tabmure 2-2.
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Tadauna 2-2  IIpeaeibHble 3HaUeHHs BbIOPOCOB NPU U3TOTOBJICHHUH KPACKH, YEPHUJI M KJIesIUX BellecTB
(EGTEI, 2005)
Bapmuanr | Bapmuanr 11
IIpenenbHbie IIpenenbubie IlpeneabHbie
3HaYeHHs BHIOPOCOB 3HAYeHHUs 3HAYEHHHA
HMJIOC B HEOPraHu30BaHHBIX HeOPraHMu30BaHHBIX
OCTATOYHBIX I'a3ax BeIOpocoB HMJIOC | Br16pocoB HMJIOC %
[Mr C/Hm?] % OT BBOIHMOTIO OT BBOIHMOTO
KOJINYecTBA KOJIN4YecTBa
pacTBopuTes pacTBopuTes
Hogsle ycTanoBKkH 20 5 5
CymectBytomue 20 15 15
YCTaHOBKH

JIns CHIDKEHHS [OTEPh PACTBOPUTEIS M BLIOPOCOB B arMOC(epy MMEETCs OOJNBINOE KOJIUYECTBO IMEPEIOBBIX
METOJMK M YCOBEPIICHCTBOBAHHBIX IIPOLIECCOB, KOTOPHIE OBUIM BHEAPEHBI HAa YCTAHOBKAX HECKOJILKO JIET
Hazaj. Llenpro 3THX Mep SBJISETCA KOHTPOIb cojepxkanue BoiopocoB HMJTOC. Takue Mephbl BKIIOYAOT B ce0s
(Cunpmukar, 1998; TIpombinuieHHsle skcmeptsl, 1998; Ammemannm, 1998; USEPA, 1994a; EGTEI, 2005),
Harpumep, (IpeICTaBIECHHBIN CITHCOK HE ABIIACTCS HCUCPIIBIBAIOIINM):

e paloTy B KOHIEHTPUPOBAHHBIX CPENaAX IS CHIKCHHUS [TOTPEOICHHS PACTBOPUTEIS,

e  YBEJIMYEHHOE HCIIOJIb30BaHUE HU3KOJIETYYUX U JIETKO KOHACHCUPYIOIINXCS paCTBOPUTEIIEH;

®  U3MCHCHHE KOHKPETHBIX pabounx YCIOBHHN ISl AUCTHULIIHY (HAPUMED, TUCTAILISINS TPH OOBITHOM
JIABJICHUH BMECTO BaKyyMHOU TUCTUILISIINH);

e peanm3anusi BBICOKOW KyIbTyphl Tpou3BoicTBa, moBbimeHHB KIIJ[ koHmeHcaropa (yBenmudeHHAs
Iomanab MMOBEPXHOCTU OOMEHHHUKA U YBCIINYCHHBIC MOIITHOCTHU OXJ'IaX(JIeHI/ISI);

e U3MEHEHHE TEXHOJOIMH: BaKyyMHBIH HAacoCc C CyXUM YIUIOTHEHHEM BMECTO BaKyyMHOIO Hacoca ¢
THJIPABINYECKUM TIOPIIHEM; 3aKpbIThie (DUIBTPHI TOJ JABICHHWEM WJIM BaKyyMHBbIC (WIBTPBI, Halle
TepMETUYHBIC (PIIBTPEI, YEM OTKPHITHIC; BAKyyMHBIE CYIIMIIKH, 00€CIICUNBAIOIINE JIyUITyI0 KOHICHCAIHIO
pacTBOpUTEINS, U T. JI.

B cootserctBun ¢ ngandbiMa Cunaukata (1998) u Ipomsbiinienasix skcreproB (1998), ykasaHHBIC BbIiie

Mepbl 00eCTIeYNBAIOT CYIIECTBEHHOE CHIbKeHUE BeiOpocoB HMJIIOC.

IIpumeyanue
Bricokas KynsTypa npousBojcTa BkiarodaeT B cedst (USEPA, 1991; Amnemana, 1998; EGTEI, 2005):

L4 boiree 3(1)(1)6KTI/IBHOG pEryjiupoBaHue NEpUOANYHOCTH IIOAA4YH, CMCIIMBAHUSA, TCMIICPATYPbI, @ TAKXE

IpYyTHX TMapaMeTpoB peakuuu (peryaupoBaHHE HaBJI€HUS Ui CHIDKEHUS MOTpeOjieHHs a3oTa u

COOTBETCTBYIOIIUX HOTEPh OT PEAKTOPOB, U T.J1.);
e  ONTUMM3ALHMA TAPAMETPOB MPOLIECCOB;
e 3 PeKTHBHOE IPOU3BOICTBO U IPaPUK 0OCITYKHBAHUS
®  YCOBEPIICHCTBOBAHHBIC METOAUKA 00paOOTKM W XpaHEHHs MaTepuaa,;
e JIpyroe.

Bcnencreue Pa3sHbIX chyauHﬁ Ha BCE€X YCTAHOBKAaxX YHUKAJIbHBIC MCETOJAblI YCTPAHCHHUA 3arpA3HCHUA

OKpYXXaloIeH cpeasl HeNlb3s MPUMEHATh OOBYHBIM 00pazoM. CrenoBaTenbHO, BTOPUYHBIE METOJBI
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yCTpaHEeHHs 3arpsA3HEHUI OKpyXKalolled cpeapl, NPUMEHSIOIIMEcs Ha YCTaHOBKaxX JMJIS H3TOTOJIBEHUS
(hapmarieBTUUECKUX TPOAYKTOB, HE 3allaHbl OTIENbHO; TaK KaK BO3MOXXHOCTb HCIIOJIb30BAHUS KaXKIOH
METOAUKN CHIDKCHHUSI OIPENeNuTh TPyAHO, BropuuHas Mepa 01 mpenmonaraeT MCHONb30BaHHE HECKOIBKHUX
METOJIOB: TEPMHUYECKOE OKUCIIEHHE, KOHICHCAIlHsI, a[ICOPOIHs aKTHBUPOBAHHBIM yriiém, nororieHue (EGTEI,

2005).
BriBOI

B cootBercTBHM ¢ nHopManuei, moaydenHoi ot Cunaukata (1998), ITpomsbiinieHHbIX KcnepToB (1998) u
Annemany (1998), paccMaTpuBarOTCs TP CHTYALHH:

e  YCTaHOBKH, BhIIeIstomue 6onee 15 % oT BBOJMMOro KOJHYECTBA PACTBOPUTEIIS: YUUTHIBACTCS CPEIHEE
3HaueHre 30 %. DTO COOTBETCTBYET OCHOBHOMY CiIydaro (KOTJa HE HCIOJB3YIOTCS HU CIICIUAlIbHbIC
NEPBUYHBIC CPEACTBA PETYTUPOBAHUS, HU BTOPHUYHBIE MEPHI);

®  YCTaHOBKH, BeIJEIsONMEe OT 5 110 15 % OT BBOAMMOTO KOJIMYECTBA PACTBOPUTENIS: YUUTHIBACTCS CpEIHEES
3HayeHue 8 %;

e  YCTAHOBKH, BbLAEsIONME MeHee 5 % OT BBOJMMOIO KOJIMYECTBA PACTBOPUTEINS. YUHTHIBACTCS CPEIHEE
3nayenue 3,5 % .

245 H32omoenenue Kpacok, 4epHuil U K1esauux 6euiecme
OrniepaTopsl MOTYT COOTBETCTBOBATH TPEOOBAaHUAM JIHPEKTUBHI OHUM U3 CIEAYIONIHX CIIOCOOOB:

e coOnroJeHreM TIPEACIbHBIX 3HAUCHUIT HEOPraHM30BAaHHBIX U HATIPABICHHBIX BRIOpOCcOB (pemieHue I);

e  COOJIIOJICHHEM OOIIErO MPeIeIbHOTO 3HaUeH s BRIOpOcoB (pemienwe |l).

JupexTuBa NpHUMEHsSETCSl K ycTaHOBKaM ¢ motrpebieHueM pactBoputenst 6omnee 100 T/ron. IlpenenbHble
3HAYCHUS BEIOPOCOB JUISL CIOCOOOB MPUMEHEeHHUs JJUpeKTUBHI peacTaBieHsl B Tabmuie 2-3.

Taoauna 2-3 IIpenenbHble 3Ha4YeHUs! BLIOPOCOB 1Jisl M3TOTOBJIEHHS KPACOK, YePHUJI U KJIeSIIUX BellecTB
(EGTEI, 2003)
Pemennue | Pemenue |1
IToporosoe IIpenenbHbie Heoprannzannonunie Oo0mue BHIOPOCHI
norpeodJieHue 3HAYeHUs BHIOPOCOB BbIOPOCHI % OT BBOIHMOIO
pacrBopureds [t/roa] | JIOC B ocTaTO4YHBIX % 0T BBOIMMOIO KOJIMYecTBa
razax KOJIMYeCTBA pacTBopuTeIs
[mr C/Hm®] pacreopurens’
100-1 000 150 5 5
>1 000 150 3 3

Cornacuo US EPA (1992), o6miuii cpenauii ko3 duimeHt BeIOPOCOB ist JaHHOTO paszena coctasiser 3,4 %
OT BBOJUMOTO KOJHYECTBA PACTBOPHUTENS. YUYHUTHIBAIOTCS TOJIBKO IIEPBUYHBIE MEPHI, OCHOBAaHHBIC Ha
[IEPEIOBOM OIIBITE, TaK KaK BHIOPOCHI JOCTAaTOYHO HU3KHE. D10 ciemyromue Mepel (USEPA, 1992; EGTEI,

2003):

e  YTWIM3aLUS apOB PaCTBOPUTEIIS IPU PACIIPENEIIEHUH ChIPBS,

1

( ) BBogumoe konmuecTBo PACTBOPUTECIISA. KOJIUYCCTBO OPraHUYCCKUX paCTBOpHTeHeﬁ, HCIIOJIb30BAHHBIX B Ka4YCCTBC

BBOJIMMBIX B IIPOLIECC B TEYCHHUE BPEMEHH, 32 KOTOPOE PACCUUTHIBACTCS BECOBAask KOMICHCAlUs (IPHOOPETEHHBII pACTBOPUTEIIb)
+ KOJIMYECTBO BOCCTAHOBJICHHBIX U IIOBTOPHO HUCIIOJIB30BaHHBIX OPraHUYECKUX PAaCTBOPUTENEH B Ka4ECTBE BBOAUMBIX B IIPOLIECC
(mepepaboTaHHbIE PACTBOPUTENN YIUTHIBAIOTCS KXKIBIH Pa3, KOraa OHH HCIOJIB3YIOTCS B YCTAHOBKAX).
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e  pasrpy3ka 004YeK BHJIOYHBIMH ITOIHEMHUKAMU BO M30€KaHIE yTEUKH,

e  0XBaT MOOWJIBHBIX PEaKTOPOB;

®  HCIONB30BaHUE 0OJ€e CHIBHBIX PACTBOPHUTEINEH IS CHIDKCHUS HEOPTaHU30BAHHBIX BEIOPOCOB;
e  ICIIOJIB30BAaHUE OUMIIAIOLIUX BEIIECTB C MEHBIINM COJEPXKAaHUEM PacTBOPUTENEH;

e  CIIOJIb30BAaHUE aBTOMATUYECKUX OUYMILIAIOIINX BELIECTB;

e 1epepaboTKa OYHUILAIOUINX PACTBOPOB;
e Jipyroe.

BTOprYHBIME MEpaMHU MOT'YT OBITH TMOO CXKUTAHUE, TMO0 KOHAEHCALMS JUIS IIEPEPA0OTKU HEMCIIOIb30BAHHBIX
pacTBOpUTENEH. YCIOBHS HE SABISIOTCS ONTUMAIBHBIME IS COKUTAHUS | GONBLIOE YHCIO BEHTUISAIUOHHBIX
OTBEPCTHH, KOTOpbIE HEOOXOMUMO 00pabaThiBaTh, BEAET K BBICOKOM CKOPOCTH TMOTOKA € HHU3KUMH
xonuenrpanusamu JIOC. Kpome TOro, pacTBOpHUTENH SBISIOTCS CHIPHEM, KOTOPOE MOXKET OBITH IIOBTOPHO
ucnosb3oBano B mpouecce (EGTEI, 2003).

3 MeToAabl

3.1 BbIObop MeTOAa

Ha Pucynke 3-2 mnpeacraBieHa MeToJuKa BbIOOpa croco0a OLEHKH BBIOPOCOB OT HCIOJIB30BAaHUS
XUMUYECKUX BemecTB. OCHOBHAS UIES 3aKII0YACTCS B CIEAYIOMEM:

e  eciIu UMeeTcs MOoAPOoOHas MH(pOPMAIHS, CIICAYET €€ HUCIIOIb30BaTh;

e  eciM KaTeropys UCTOYHMKA ABIAETCS OCHOBHOW KaTeropueid, HeoOXOIUMO NMPUMEHSTh METOA YPOBHS 2
WIN JIyqnie coOpaTh MOAPOOHBIE BXOJHBIE IaHHBIE. B Takwx ciydasx, IepeBO pEIICHHI HampaBiseT
MOJIB30BATENs] K METOAY YPOBHS 2, TaK KaK OH CUHTAETCs 60Jiee MPOCTHIM IS MOTY4EHHsI HEOOXOIUMBIX
BXOJHBIX JAHHBIX 10 JaHHOMY MOAXOAY, 4eM cOOp JaHHBIX OOBEKTHOTO YPOBHS, HEOOXOIMMBIX JUIS
OLIEHKU Y POBHS 3;

e AnpTepHaTHBa NPUMEHEHUIO METO/1a YPOBHS 3 C HCHOJIB30BaHUEM JETaIbHOTO MOAEIUPOBAHMS ITPpOLECcCa
BKJIIOUEHA B JIaHHOE JIEPEBO pelleHuil HesBHO. OIHAKO JieTaJbHOE MOJICIMPOBAHNE BCET/Ia BBIMOIHACTCS
Ha OOBEKTHOM YpOBHE, IPU STOM pPE3YIbTAaThl JaHHOTO MOJCIHPOBAHUS IPEICTABICHH Ha JEpeBe
pelleHuit Kak O0OBEKTHBIC JaHHBIE.
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Havano

OxBaveHo
nn Bce
notpebnexune

,El,a Wcnonb3osatb
TONbKO AaHHble
no o6bekTy
YpoBHsa 3

Wmetotca nu
[aHHble no
06bekTy?

Wcnonb3osaTb
flaHHble Mo 06BbeKTy
YpoBHs 3 1
3KCTPanonAUM

Mpenyc .D. Wcnonb3oBaTth AaHHbIE MO OCYLLECT
MOTPEHO N pa3 a BMNSEMOW AeATENbLHOCTY YPOBHSA 2,
feneHve TexHo XapaKTepHble st TEXHONOoTMM 1
nornn? koadduureHToB BbIGDOCOB

Paa,qenmb AaHHble No
OCYLLEeCTBNAEMOW AeSTENbHOCTU U
KO3 PULIMEHTBI BEIGPOCOB MO
TexHonornam

OCHOBHOMN
VNCTOYHUK?

MpumennTb
k03 PULMEHTbI
BbIGpOoCcoB YpoBHS 1
N0 YMOM4aHuio

Pucynok 3-1 JlepeBo pemenuii 1isi kareropuu ucrounnka 3. C XumMuyeckue Bemecrsa
3.2 [opxopa no ymonyaHuio YpoBHA 1

3.2.1 Ancopumm

B moxxone YpoBHS 1 /)i BBIOPOCOB OT XMMHYECKHX BEIECTB MCIIONB3YeTCs 00IIee ypaBHCHHE:

E = AR x EF )

3aepA3HUmensb npou380()cm80 3aepA3HUmenb

I[aHHOC YpaBHCHHUC TMPUMCHACTCA Ha HAOWOHAJIbHOM YPOBHE C HCIOJIb30BAHUEM TOJ0BOIO O6H.ICFO
MMPOM3BOACTBA WJIM MIPUMCHCHHA XUMUYCCKHUX BCIICCTB.

KOS(I)(i)I/II_II/ICHTBI BBI6pOCOB ypOBHS[ npeamnojararoT yCpCAHCHHYHO WM CTAHAAPTHYHO TCEXHOJIOTUIO H
pcann3anuro YCTpaHeHI/Iﬁ 3al"p$I3HeHI/1ﬁ OKPY)Ka}OH_ICf/i Cp€apl B CTpaHEC H O6T)CZ[I/IH${IOT Pa3HbIC
BCIIOMOT'aTCJIbHBIC IMTPOLECCHI 1JIs1 HCTOYHUKA B JTaHHOM KaTeropuu.

B ciIydae, Korga CiIeayCeT y4YuTbhbiBaTb 0CcO0bIE BO3MOXKHOCTH 60pL6BI C 3arpsA3HCHUSAMHA, MCTOQ ypOBHﬂ 1 me
MMPUMCHSCTCA, a UCITIOJIb3YIOTCS MCTOIbI ypOBHS[ 2u3.

3.2.2 Koygpguuuenmut ev16pocos no ymonuanuio

B Taoaume 3-1 npencraBiensl ko3(duiueHT BHIOPOCOB MO ymosdaHuio s BeiOpoco HMJIOC ot
xuMuueckux BemiectB. OHM BbIBeleHbl U3 Monenu CHHEPriM M B3aUMOJCHCTBHS TApPHUKOBBIX Ta30B U
3arpsisaenus Bo3ayxa IIASA (GAINS), ¢ yuetom Beeii mesitensHoctd GAINS, sirsitoriieiicss 4acThio JaHHOM
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KaTeropuu HUCTOYHMKA. He BKIIOUEHa TOJBKO CIICIHabHAs OpPraHWYecKas XUMHS, TaK KakK BBEIOPOCHI OT
JJaHHOM KaTeropuu UCTOYHMKA BBIPAXKEHBI HA €MHUILY MacChl paCTBOPHUTES, @ HE IPOU3BEICHHOTO IPOIYKTA.

[arnee mpezacraBieH cpefHuil Kod(QduIMeHT BHIOPOCOB MO BCeil NEATEIBHOCTH M €ro CleAyeT HPHMEHSTh,
cobmrosiast 0cTOpoXXHOCTh. LIIMpoKkuM anama3zoHoM 00JacTH HEONpEeAeTeHHOCTH YYUTHIBAETCS MHOT00Opasme
MPOLIECCOB, BKIIOUCHHBIX B JAHHYIO KATErOPHI0 HUCTOYHHUKA. ECIN MMEIOTCS JaHHbIE MO OCYILECTBIISEMOM
JeATeNIbHOCTH, XapaKTepHble sl TPOAYKTa, HEOOXOIMMO HCIIONb30BaTh ASTU JaHHBIE M MPUMEHSIThH
K03 HHUIHEHTHI BEIOPOCOB, XapaKTEePHbIE /IS MPOAYKTa (CM. Y POBEHB 2).

Crpasounast ua(popmanus B otHomenun moaenud GAINS nocrynna Ha caiire IIASA! http://gains.iiasa.ac.at/

Taéauua 3-1  Ko3dduuuents: BoiopocoB YpoBHs 1 aas kateropuu ucrounuka 2.D.3.9 Ucnoab3oBanue
XMMHYECKHX BellecTB

KoaddpuumeHTblI BEIGPOCOB N0 yMO4aH1i YpoBHs 1

Koa HassaHune
2.D.3g XuMMHYeckne nNpoaykThbl, M3rotToBneHne n obpaboTka

Kateropus ucrounuka HO

TonnusBo HET OAHHbIX

He npumenseTtcsa

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpAsHuTenb 3HayeHune EAvHuub! 95% AoBepUT. MHTepBan Ccbinku

HwxHnin BepxHun
HMNOC 10 r/kr npogykTa 0.1 60 IIASA (2008)

3.2.3 /Jlannsie no ocyuiecmensnemoil 0esamenbHoCmu

CooTBeTCTByIOIIAas CTATUCTHKA IO OCYIIECTBISIEMON AedTenbHOCTH aisi YpoBHS 1 - 3To oOmas macca
MpOM3BEACHHOrO npoaykTa. Ha YpoBHe 1 Macca BceX XMMHUECKHX BEIIECTB MOXKET OBITH CIIO’KCHA BMECTE U
3aTeM YMHOXKEHa Ha KO3(QHUIMEHT BBIOPOCOB JUIS TOIYYCHHsS O0ObeMa OOIIMX HAI[MOHAIBHBIX BBIOPOCOB
HMJIOC. Tak kak 3TO OYeHb HPOCTOH MOAXOJ, KO3(HUIMEHT clemyeT MPUMEHSITh C OCTOPOXKHOCTHIO,
JIOBepUTENIbHAs 00J1aCTh JJOJDKHA COCTAaBIATH 95%.

PaccmarpuBaeMbie IPOIYKTHI IS TOTYYCHUS OLleHKH YPoBHS | (B CKOOKax JaHO COKpAICHHE, HCIIOIb3YeMOe

B GAINS):

®  MPOAYKTHI, HCONB3ytomme pactsopurend (PIS)
e ob6paborka momuctupona (PLSTYR_PR)

e ob6paborka momusuHmwIXIOpHIa (PVC_PR)

e obpaboTka cuaTetryeckoro kayayka (SYNTH_RUB).

3.3 TexHonornyeckun noaxon YpoBHs 2

3.3.1 Ancopumm

Homxon YpomHs 2 aHajormueH momxoxy YpoBHs 1. Jlns mpuMmeHeHUs moaxoja YPOBHSA 2 HEOOXOIMMO
pa3ieNuTh JAaHHBIC 10 OCYIISCTBISEMOM NEATETBHOCTH M KOA(MHUIMEHTH BHIOPOCA 1O pa3HBIM BEIIECTBAM,
WCIIOJIb3YEMBIM B JIaHHOW KOHKPETHOHM CTpaHe M TpEJCTaBiIeHHbIE COOTBETCTByrommMH kojgamu MH3B B
HACTOSIICH TJIaBe, a TAaKXKE BO3MOXKHO IPYIMM CIICIMANbHBIM XMMHYECKHM BemlecTBaM. B maHHOH TiaBe
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BBIJIEJIEH PSI XUMHUYECKUX BEIIECTB, KaK MOKA3aHO B OMMCAHWM mpoliecca (moapaszaen 2.1 HacTosiel riaBbl)
u Tabnuax xapakTepHBIX TEXHOJIOTHIA YPOBHS 2.

I[JISI OLCHKH BI)16pOCOB OT XUMHUYCCKUX BCIICCTB UCIOJIB3YCTCA CJ'IeIIYIOHII/Iﬁ IIOAXO.

CrnemyeT pa3ienuTh HCIONB30BAaHHE XUMHUYCCKHX BEIIECTB B JAHHOW CTpPaHE IS MOJCIUPOBAHUS Pa3HBIX
THIIOB MPOLECCOB, MPOUCXO/SIINX MPHU UCIIOIb30BAHUN XUMUYECKOTO BEIIECTBA, B MPOLIECCE HHBEHTAPH3AIHN
BBEIOPOCOB:

o OIIPCACIICHUE HMCIIOJIb30BAHUA KaXXI0I'o0 BEIECTBA (BMCCTC Ha3bIBAIOTCA «TCXHOJIOTHHU» B (bopMynax
z[anee) OTACIIBHO, a TAKKC

L4 MIPUMEHCHUEC KOS(i)(l)I/IIII/IeHTOB BI)I6pOCOB, XapaKTCPHBIX IJIs1 TCXHOJIOTMH MOJYYCHU KaXXI0r0 BEIICCTBA.

3aepsAsHumenb - z AthCI’lO.'leDEaHMC‘, mexHoocus X EFmexuo.'zoeu}z, 3aepA3Humenb (2)
MexHoa0cUU
rue.
AR\ crionssosanme, texsonoris = HCIIOIB30BaHUE 0COOOT0 XUMHUYECKOTO BEILIECTBA,
EF rexuonorus, sarpasuurens = KO3 (HUIMEHT BBIOPOCOB I JAHHONH TEXHOJNOTHH W JaHHOTO
3arpsA3HUATEISL.

B oTcyTcTBHE HENOCPEACTBEHHBIX AAHHBIX 110 OCYLIECTBIAEMON AE€ATENbHOCTH, IONAlaHUE PA3HBIX BELECTB B
KaTeropvi0 HCTOYHUKA «XWMHUYECKHE BEUIECTBa» MOXHO OICHHTh Ha OCHOBE IAaHHBIX IO MOIIHOCTH,
KOJINYECTBa PaOOTHUKOB FJIM APYTHUX ITAPaMETPOB, KOTOPHIE OTPaKAIOT OTHOCUTEIBHYIO BEIMUNHY KaXKIOH
TEXHOJIOTHU.

CrpaHa, B KOTOPOW HCIOJB3YETCS TOJIBKO OJHA TEXHOJOTHUS, SBISIETCS OCOOBIM ClIydaeM YKa3aHHBIX BBIIIC
moaX010B. B TakoMm ciydae momamanue aaHHoi TexHomornu coctasiasier 100 % u anroput™ dopmyisr (2)
CBOJIUTCS JIO:

=AR x EF

3aepA3HUmMeb npomeodcmeo MEXHON02UA, 3ACPAZHUMEIb (3)

3.3.2 Koyghpuyuenmut ev16pocos, xapaxmepnuie 011 onpedesieHHOl mexnoa02uu

B nmannoMm pasmene comepKuTCS YPOBEHb 2 AN MPOLECCOB XUMHUYECKHX BEIIECTB, BXOIIIINX B AHHYIO
KaTEerOpHI0 HCTOYHWKA. boybmas 4acTh KO3(P(UIMEHTOB BLIOPOCOB OEpyT M3 CIPABOYHBIX JIOKYMEHTOB
EGTEI (EGTEI, 2003; EGTEI, 2005). KoahduunueHtsl BHIOPOCOB Ui AESITEILHOCTH, HE YKa3aHHOH B
nokymentax EGTEI, mpuanmatot u3 6osnee pannux m3nanuii PykoBoactsa u nokymenta BREF mo O6paboTke
MOBEPXHOCTH C UCTIOJIB30BaHHEM opranudeckux pactBopureneii (Esponeiickas Komuccnst, 2007).

3.3.2.1 Oopa6orka momddupa

B Tabnuue nanee mpeacTaBieHb! KO3((GHUIHUEHTH BEIOPOCOB M0 yMordaHuio mist BeiopocoB HMJIOC mpu
obpaboTke mommdupa. KoadduuueHt BEIOPOCOB - 3TO cpeaHUN KOAPPHUINCHT, MOTYyICHHBIH 110 JaHHBIM
USEPA B oTHomeHun BeIOpocoB mpu obpabotke monmmdpupa (USEPA, 2007). Boree Tounast uH(poOpMAIus
npexncrasieHa B USEPA.
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Tabauua 3-2  Ko3dduumneHTsI BHIOPOCOB YpoBHS 2 1JIsl KaTeropuu ucTouyHukoB 2.D.3.9 Xumuyeckne
BellecTBa, 00padorka noaudgupa

KoaddpuumeHTbl BEIOpOCOB YpOBHA 2
Kon [ Hassanue
Kateropus ncroynuka HO 2.D.3.g | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka
Tonnueo HET OAHHbIX
WH3B (ecnu npumeHnMo) 060301 | ObpaboTka nonuacupa
TexHonoruu/MeToguku
PeruoHanbHble ycrnoBusi
TexHONOrMM CHYXeHUs
3arpsa3HeHun
He npumeHsieTcs
He oueHeHO NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP
3arpsizHuTenb 3HauyeHue EanHnubl 95% poBepuT. MHTEpBan CcbInku
HwxHnin BepxHun
HMJTOC 50 r/kr 1cnonb3yemoro 10 100 US EPA (2007)
MOHOMepa

3.3.2.2 O0padoTKa MOJINYyPETAHOBOI MEeHbI

BriOpocsl  momnmcTHposa paBHBl  KOJNHYECTBY HCIOJNB30BAHHOTO BCIICHHUBAIOIIETO BEIIECTBA, KOTOPOE
cocrasisietT mpuMepHo 12 % ot 00bemMa MaTepurana At 00pabOTKH MOJNYPeTaHOBOH TeHbI. [{upphl momydeHsI
st xaopdropeomgopomos (CFC), ucmoap3yeMbIX B Ka4eCTBE BCIIEHUBAIOIIETO BelecTBa. JlaHHBIE 110 TEHTaHY,
UCIIOJIb3yEMOMY B KAueCTBE 3aMEHHTEINs, OTCYTCTBYIOT. PEKOMEHIyeTCs WCIOJIb30BaTh TaKOW IKe
K03(HUIFeHT BBHIOPOCOB, HO CO CHIDKEHHOW oreHkoi kadectBa (E, cm. O6mee pykoBoactBo, I'maBa 5,
HeomnpeaeneHHOCTH U 0OBSICHEHHH OIICHKH Ka4eCTBa).

Tadoanua 3-3  KoddpduuuenTsl BLIOpocoB YpoBHs 2 1J1s1 KaTeropuu ucrouynukos 2.D.3.g Xumunueckue
BelllecTBa, 00padoTKA MOJIMYPETAHOBOI MeHbI

KoadhdumumeHTbl BLIGPOCOB YPOBHA 2

Kon [ Haseanue

Kateropumsi ucroysmka HO 2.D.3.g | Xumunueckve npoaykThl, MsroToenexne n obpaboTka

Tonnuso HET JAHHbIX

WH3B (ecnu npumeHnmo) 060303 | OBpaboTka non1ypeTaHoBO NeHbI

TexHonorun/MeToamnkmn

PeruoHanbHble ycrnoBusi

TexHONorMm cHuxXeHus

3arpsa3HeHun

He npumeHsieTcs

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpsizHUTenb 3HauyeHue EAavHuubl 95% [oBepUT. MHTEepBan CcbInku

Hwkuuii |  BepxHuii
HMIOC 120 r/kr o6pab. neHbl 40 | 400 Rentz (1993)

3.3.2.3 Oo6padoTKa MOJHCTHPOIA

BreiOpocsl monmmddupa paBHBI KOJMYECTBY HCIIONBE30BAHHOTO BCIICHHBAMOMIETO BemectBa. Jlius Tak
Ha3biBaeMoro ostanonHoro ciydas (EGTEI, 2005) npeamonaraercs, urto wucrnoms3yercss 100 u3 6 %
BCIICHUBACMOT'0 TPaHYJIUPOBAHHOIO IIEHTaHA, W HE NPEANPHHUMACTCS HHUKAKUX BTOPHUYHBIX MeEp IS
camwkenus: Beiopoco HMJIOC. Koaddumuentsr BoiOpoca B Tabmune ganee paBHbl 6 % or oO6paboTaHHOTO
HOJIMCTUPOIIA.
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PeBy.]'II)TaTI/IBHOCTI) CHWDKCHUS IIPU UCITOJIB30BAHUU MEP MJISI CHUXKCHUA BI)I6pOCOB YKa3aHa B moApa3acic 3.3.3

HACTOSIIEH IIaBbI.

Taoauna 3-4

BelllecTBa, 00padoTKa MEeHOMOIUCTHPOJIA

Ko3ddunnenTsl BEIOPOCOB YpoBHS 2 1 KaTeropuu ucTouyHukoB 2.D.3.9 Xumuyeckne

KoadduumeHTbl BEIOpOCOB YpOBHA 2

Kon [ Hassanue

Kateropus ncroynuka HO 2.D.3.g | Xumnyeckme NpoayKTbl, U3roToBneHme n obpaboTka
Tonnueo HET OAHHbIX
WH3B (ecnu npumeHnMo) 060304 | O6paboTka neHononucTMpona

TexHonoruu/MeToguku

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHns

3arpsa3HeHun

He npumeHsieTcs

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpAsHuTenb 3HayeHune EAavHuub! 95% AoBepUT. MHTepBan Ccbinku

Huxnun | BepxHun
HMJTIOC 60 r/kr nonucTmpona 30 | 100 EGTEI (2005)

3.3.2.4 O0padoTKa KaydyKa

Koadduimentsl BbIOpOCOB, mpeacTaBieHHble B Tabmuue nanee, NPUMEHSIOTCA, B LENOM, K 00paboTke
Kaydyka. JlJIs mpou3BOJICTBA IIIWH YKa3aH OTIENbHbIA K03 PHIIEeHT BEHIOPOCOB.

Taoauna 3-5

BelllecTBa, 00padoTKa KayyyKka, KpoMe MPOM3BOCTBA LIMH

KoadhdmumeHTbl BLIGPOCOB YPOBHA 2

Kon | HassaHue

Kateropus ncroysmka HO 2.D.39 | Xumuueckune npoaykTbl, M3roToBreHne 1 06paboTka
Tonnueo HET OAHHBIX
WH3B (ecnu npumeHnmo) 060305 | O6pabotka Kkaydyka

TexHonorun/MeToaunku

O6paboTka kayyyka, KpoMe NPoM3BOACTBA LUMH

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHUs

3arpsa3HeHun

He npumeHsetcsa

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpsizHUTenb 3HaueHue EavHuubI 95% [oBepUT. MHTepBan CcbInku

HuxHuin BepxHun
HMNOC 8 r/Kr Npou3B. kay4yka 5 | 21 IIASA (2008)

B Ta6m/1ue Aajiee MpCACTaBJIICHBI JOTAJIOHHBIC KOB(I)(l)I/II_II/IeHTBI BLIGpOCOB OT TIIPOM3BOACTBA
OOJIBIIMHCTBE CJIyda€B HCIOJIB3YIOTCA KpPAaCKU € MCHBIIMM KOJMYCCTBOM PACTBOPUTCIIA H/WIH MEPLI 110

YCTpaHEHHUIO

3arpsI3HEHU  OKPYXKaroIiei

CpEanl. PeSyﬂLTaTI/IBHOCTL

Ko3ddunmnenTs1 BbIOPOCOB YpoBHS 2 1Is KaTeropuu ucTouyHukoB 2.D.3.9 Xumuueckne

mymH. B

CHIDKEHHUSI ITOKazaTenei npu

HCIIOJIb30BAHUN OAHHBIX PA3JIMYHBIX THUIIOB KpPAaCKW WM AOMNOJHHUTCIBHBIX MCP MO YCTPAaHCHHIO SarpﬂSHeHI/Iﬁ

OKPY’KaIoIIEeH cpelbl MpeIcTaBlieHa B mojapasaeie 3.3.3 HacTOosIIeH TJ1aBbl.
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Taoauna 3-6

Ko3dduuneHTsl BEIOPOCOB YpoBHS 2 1JIf KaTeropuu ucTouyHukoB 2.D.3.9 Xumuyeckne

BeleCTBAa, U3roTOBJICHHE INUH

KoaddmumneHTbl BbIOpocoB YpoBHA 2

Kon | Hassanve

Kateropus ncroynuka HO 2.D.39 | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka
Tonnueo HET OAHHbIX
WH3B (ecnu npumeHnMo) 060314 | Opyroe

TexHonoruu/MeToguku

M3roToBneHme WuH

PernoHanbHble ycnoBus

TexHONOrMM CHYXeHUs
3arpsA3HeHun

Marotoenexnve 100% BynkaHWU3MPOBaHHOIO Kaydyka, UCMOfb3oBaHue aareavsa Ha ocHoBe 100%
pacTBoOpuUTenNs, NOKPbITUIA, YePHUI 1 OYULLAIOLLMX CPeACTB C MaccoBOW Aoreii pactBoputens 90%
HeT BTOpUYHbIX Mep

He npumeHsieTcsa

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP
3arpsasHuTenb 3HauyeHune EavnHuubl 95% poBepuUT. MHTEepBan Ccbinku
HuxHuin |  BepxHuit
HMIOC 10 r/Kr LWWH 6 | 14 EGTEI (2003)

3.3.2.5 Xumuueckasn IPOMBIIIJICHHOCTD CIICHIHAJIBHBIX OPraHu4YeCKHUX BEIIECCTB

B TaGmuue

Aajee  MNpeACTaBJICHBI

STallOHHbIE  KO03(pPULIMEHTHI  BBHIOPOCOB I

MPOM3BOICTBA

(hapMarieBTUUECKON NPOAYKLUHM B ClIydae NPUMEHEHUS CTAaHAAPTHBIX Mep. Pe3ynbTaTHMBHOCTh CHIDKEHHS
MoKasateneil Ui pacueTa COOTBETCTBYIOIUX KO3((HUIMEHTOB BEIOPOCOB IPHU MCIOIb30BAHUU YITYUIIEHHBIX
Mep I0 YCTPaHEHHIO 3arpsi3HEHNH OKpYKaloILeH cpe/ibl MpeAcTaBiIeHa B noapaszeine 3.3.3 HacTosen I1aBbl.
Tadoanua 3-7  KoddpduuuenTsl BbIOpocoB YpoBHS 2 1J1s1 KaTeropuu ucrounnkos 2.D.3.9 Xumunueckue
BelllecTBa, NPOU3BOACTBO hapManeBTHYECKHX NTPenapaToB

KoadhdmumeHTbl BLIGPOCOB YPOBHA 2

Kon | Hassanve

Kateropusi ucroysmka HO 2.D.39 | Xumnueckne npoaykTbl, narotosneHue u o6paboTka
Tonnuso HET OJAHHbIX
WH3B (ecnu npumeHnmo) 060306 | MponssoacTo hapmaLieBTUYECKUX MPenapaToB

TexHonoruu/MeToguku

npOI/I3BO,E|CTBO crneuuarnbHbIX OpraHM4eCckux BeLwecTB, BKN4Yaa cpapmaueBTqucme npenapartbl

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHUs

YCINOBHblE NEPBUYHbLIE MEPbI, HET BTOPUYHBIX Mep

3arpsa3HeHun

He npumeHsieTcs

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpsasHuTenb 3HauveHune EavHuubl 95% poBepUT. MHTEepBan Ccbinku

HwxHuin BepxHuit
NMVOC 300 r/kr Icnonb3yemoro 200 400 EGTEI (2003)
pacTBopuTens

OmnpefiesieHle UCMOJIb3YEeMOI0 PACTBOPHUTENS COOTBETCTBYET METOMAY, HCIOJIb3yeMoMy B JlMpekTuBe
1999/13/EC. Wcnonb3yroTcss HOBbIE PACTBOPHTEIN WIIM 3aKylaeMble pPacTBOPUTENIM + mepepaboTaHHBIC
pactBoputenu. B JlupekTBe HEOpraHM30BaHHBIC BHIOPOCHI BBIPAKEHBI B MPOLEHTAaX OT HCIOIB3YEMOTO
PacTBOPHUTEIISL.

3.3.2.6 Oxmucnenmne outTyma

B Tab6uuiie nanee nmpeactaBieHbl KO3QPHUIIMEHTH BLIOPOCOB YPOBHS 2 ISl OKUCIICHUS OUTyMa, KaK yKa3aHo B
Oonee panHeil Bepcum PykoBozacta. B Tabmume mpencraBiaeHbl KO3(GHUIMEHTH A HEPETryIHpPyEeMBIX
BBIOpOCOB. [IpH HCIONB30BaHWM CPEICTB PEryJaupoBaHUS JUIS IOTydeHHs Kod((HUIHEeHTa BHIOPOCOB
PeryIMpyeMBIX HPOLECCOB MPHUHATO HCIOIB30BaTh KOI((GUIMEHTH CHIDKEHHS, KaK yKa3aHO B pasiele 10
YCTPaHEHHUIO 3arpsI3HEHUI OKpyxKarolel cpeapl.
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Tabéauna 3-8  Ko3dduumneHTsI BHIOPOCOB YpoBHS 2 1JIsl KaTeropuu ucToyHukoB 2.D.3.9 Xumuyeckne
BellecTBa, OKUCJIeHHe OuTyma

KoaddmumneHTbl BbIGpOocoB YpoBHA 2
Kon [ Hassanue
Kateropus ncroynuka HO 2.D.39 | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka
Tonnueo HET OAHHbIX
WH3B (ecnu npumeHnMo) 060310 | okucneHue butyma
TexHonoruu/MeToguku
PeruoHanbHble ycrnoBusi
TexHONoOrMM CHUXeHUs
3arpsa3HeHun
He npumeHsieTcs
He oueHeHO NOx, CO, SOx, NH3, PM10, PM2.5, Pb, Hg, Cu, Zn, Aldrin, Chlordane, Chlordecone, Dieldrin,
Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT, PCB, PCDD/F,
Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-cd)pyrene, HCB, PCP,
SCCP
3arpsizHuTenb 3HauyeHue EAnHULUbI 95% poBepuUT. MHTEpBan Ccbinku
HwxHumn BepxHui
HMIIOC 27200 r/mr 6utyma 10000 100000 Robinson (1992)
TSP 400 r/mMr Gutyma 100 1000 PykoBogcTtso (2006)
Cd 0.0001 r/Mr 6utyma 0.00003 0.0003 PykoBoacTtso (2006)
As 0.0005 r/mr 6utyma 0.0002 0.002 PykoBogctso (2006)
Cr 0.006 r/mr Gutyma 0.002 0.02 PykoBogcTtso (2006)
Ni 0.05 r/Mr 6utyma 0.02 0.2 PykoBoacTtso (2006)
Se 0.0005 r/mr Gutyma 0.0002 0.002 PykoBogacTtso (2006)
Bcero 4 PAH 4000 r/Mr 6utyma 1000 10000 PykoBogctso (2006)

B Goitee crapeix Bepcusax PykoBojctsa mpeacraiensl koddduimentst HMJIOC B mmpokuM quama3oHe Ha
ocHoBanuu faHHbIXx Robinson (1992). Bece apyrue xosbduimenTsl B 60jee ctapoil Bepcuu PyKOBOACTBA HE
UMEIOT CCBUIOK Ha JIUTeparypy, IO3TOMY HX CJIEIyeT HCIIOJIB30BaTh C OCTOPOXKHOCTHIO. B Ooisee crapoif
Bepcun PyKkoBoAcCTBa mpencTaBieHa NOMONHUTEIbHAS WH(POPMAIUS, OTHAKO BBUAY TOTO, YTO WH(OpMAIHS
HETOYHAsI, OHA HE BKIIIOYCHA B HACTOSIINN TOKYMEHT.

Taémuna 3-9  KoddpduumeHTs1 BEIOPOCOB YPoBHS 2 11 KaTeropuu ucTouyHukoB 2.D.3.9 Xumuueckne
BeLeCTBA, OKHCJIeHHe GUTYMA, IPONUTHIBAKOLIEe BELIeCTBO

KoaddmumneHTbl BbIGpocoB YpoBHSA 2
Kon | Haseanue
Kateropusi ucroysmka HO 2.D.3.g | Xumunueckve npoaykThl, MsroToenexne n obpaboTka
Tonnuso HET JAHHbIX
WH3B (ecnu npumeHnmo) 060310 | OkucneHue butyma
TexHonoruu/MeToauku nponuTbiBalLee BeLecTBO
PeruoHanbHble ycrnoBusi
TexHOnorMm CHUXeHus
3arpsa3HeHun
He npumeHseTcsa
He oueHeHo NOx, CO, SOx, NH3, PM10, PM2.5, Pb, Hg, Cu, Zn, Aldrin, Chlordane, Chlordecone, Dieldrin,
Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT, PCB, PCDD/F,
Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-cd)pyrene, HCB, PCP,
SCCP
3arpsizHUTenb 3HaueHue EavHuubI 95% [oBepUT. MHTepBan CcbInku
HuxxHumn BepxHun
HMNoC 660 r/Mr 6utyma 70 7000 US EPA (1994b)
TSP 3300 r/mr Gutyma 300 30000 US EPA (1994b)
Cd 0.0001 r/mr 6utyma 0.00003 0.0003 PykoBoacTso (2006)
As 0.0005 r/Mr 6utyma 0.0002 0.002 PykoBoacTeo (2006)
Cr 0.006 r/mr Gutyma 0.002 0.02 PykoBoacTtso (2006)
Ni 0.05 r/mr 6utyma 0.02 0.2 PykoBoacTeo (2006)
Se 0.0005 r/mr Gutyma 0.0002 0.002 PykoBoacTtso (2006)
Bcero 4 PAH 4000 r/mr Gutyma 1000 10000 PykoBoacTtso (2006)
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Tadoanuna 3-10 KosdpduuuenTsl BbIOpocoB YpoBHs 2 1715 KaTeropuu ncrouynukos 2.D.3.0 Xumunyeckue

BelllecTBa, OKUCIeHHe OUTyMa, OKPbITHE

KoaddmumneHTbl BLIGpocoB YpoBHA 2

Kog | Hassanue
KaTteropumsi ucroysmka HO 2.D.39 | Xumnyeckne npoaykTbl, MsroTosnexne n obpaboTka
Tonnueo HET OAHHbIX
WH3B (ecnu npumeHnMo) 060310 | OkucneHue 6utyma
TexHonoruu/MeToaunku MokpbiTHe

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHns

3arpsa3HeHun

He npumeHsieTcsa

He oueHeHo NOx, CO, SOx, NH3, PM10, PM2.5, Pb, Hg, Cu, Zn, Aldrin, Chlordane, Chlordecone, Dieldrin,
Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT, PCB, PCDD/F,
Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-cd)pyrene, HCB, PCP,
SCCP

3arpasHuTenb 3HayeHune EAvHuubI 95% AoBepUT. MHTepBan Ccbinku

HwxHumn BepxHui

HMJ1IOC 1710 r/mMr Gutyma 170 17000 US EPA (1994b)

TSP 12000 r/mr 6utyma 1000 100000 US EPA (1994b)

Cd 0.0001 r/Mr 6utyma 0.00003 0.0003 PykoBoacTtso (2006)

As 0.0005 r/mr Gutyma 0.0002 0.002 PykoBogcTtso (2006)

Cr 0.006 r/Mr 6utyma 0.002 0.02 PykoBogacTtso (2006)

Ni 0.05 r/mr Gutyma 0.02 0.2 PykoBogacTtso (2006)

Se 0.0005 r/mr Gutyma 0.0002 0.002 PykoBogcTtso (2006)

Bcero 4 PAH 4000 r/Mr 6utyma 1000 10000 PykoBoacTtso (2006)

Jns mpomyBOYHBIX KyOOB, CBs3aHHBIX ¢ HedremepepabarsiBatomuMu  3aBojamu, B USEPA  (1985)

OpE/CTaBIeHa CChUTKa Ha Kod(pduimeHTsl Heperymupyembix BbeiOpocoB JIOC 30 kr/Mr Outyma, ¢

YTBEP)KICHUEM, YTO BBIOPOCHI MOXKHO PEryJIHpPOBATH O HE3HAYUTEIBHBIX YPOBHEH IOCPEICTBOM OYHCTKH

MapoB, CKUTAHUS WK U 000MMH MeToaMHu cpasy. KoadduuneHt kauecTsa He MpeACTaBIICH.

3.3.2.7 H3roroBjeHUE KPACOK, YEPHUJ U KJIEAIIUX BEleCTB

B Tabnuiie nanee npencTaBieHbl STaJOHHbIE KO3(QUITEHTH! BHIOPOCOB MIPU U3TOTOBICHUN KPACKHU, YSPHII U

KIICAIINX BCHICCTB. B GonpmmHCTBE CJIy4acB UCIIOJIb3YIOTCS KpaCKU ¢ MCHBIIINM COACPIKAHUEM PACTBOPUTCIIA

W/UIY TIPUHAMAIOTCS. MEPHI TI0 YCTPAHEHHUIO 3arpsi3HEHUH okpyxkaromieil cpensl. KoaduunenTsl cHIKeHus,

HCIOJIB3YEMBIC [JIsI JaHHBIX THUIIOB KPAaCKU C YYE€TOM OOIIOJTHHUTCIBHBIX MEP IO YCTPaHCHUIO SarpHSHeHI/Iﬁ

OKPY’KaIOIIEH cpelbl, Pe/ICTaBICHBI B oapaszaeie 3.3.3 HaCTOsAIIeH TJIaBhl.

Taéauna 3-11 Ko3dduumneHTs1 BHIOPOCOB YPoBHS 2 A5 KaTeropuu uerouynukos 2.D.3.9 Xumuueckne

BeLIECTBA, U3TOTOBJICHHE KPACOK, YCPHUJI U KJIeH

KoadcdhmumeHTbl BbIOpocoB YpoBHSA 2

Kon, | Hassanve
Kateropus ncroysuka HO 2.D.39 | Xumuueckue npoaykTbl, M3roToBreHne 1 06paboTka
Tonnueo HET OAHHbLIX
WH3B (ecnu npumeHnmo) 060307 M3roToBneHne Kpacok

060308 M3roToBneHne yepHun

060309 M3roToBnexue knes

TexHonoruu/MeToaunku

PernoHanbHble ycnoBus

TexXHONOrnmn CHUXeHns
3arpsisHeHUn

45% NOKpLITWI Ha BOASHOWM OCHOBE (C MaccoBoOW Aonen pacteoputens 4 %)

50% nOKpbITUIA C BEICOKUM COAEpXaHWeM pacTBopuTenen (C maccoBon fonen pacteoputens 50%)
5% ppyras npodykums (c maccoBol fonei pactsoputens 100 %)

06blYHble METOAMNKW; HET BTOPUYHbBIX MEp

He npumeHseTcsa

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP
3arpsasHuTtenb 3HaveHune Envnnubl 95% poBepuT. MHTEpBan Ccbinku
HwxHuit | BepxHuii
HMIOC 11 r/Kr npoayKumum 7 | 15 EGTEI (2003)
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BeHleCTBa, K KOTOPbIM OTHOCSATC KOS(l)(l)I/IIII/IeHTLI BLI6pOC& B Ta6n1/1ue BBIIIC, BKIIIOYAKOT B cebs Kpacku,

JIaKH, YCPHUJIA U KJICAIINE BCIICCTBA.

3.3.2.8 HM3roroBJieHHE KJIEHKOI JEHThI

Tadanuna 3-12  KosdpduuuenTsl BbIOpocoB YpoBHS 2 1J15 KaTeropuu ucrouynukos 2.D.3.g Xumunyeckue

BeleCTBA, H3r0TOBJIEHHE KJICHKO JIeHThI

KoaddmumneHTbl BbIGpocoB YpoBHA 2

Koa | Hassanue
KaTteropumsi ucroysmka HO 2.D.39 | Xumnyeckne npoaykTbl, MsroTosnexne n obpaboTka
Tonnueo HET OAHHbIX

WH3B (ecnu npumeHnMo)

TexHonoruu/MeToaunku

M3roToBneHne Knenkom NeHThbl

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHns

3arpsa3HeHun

He npumeHseTtcsa

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpasHuTenb 3HayeHune EAvHuubI 95% AoBepUT. MHTepBan Ccbinku

HwxHnin BepxHui
NMVOC 3 r/m2 0 55 EBponeiickasi Komuccus
(2007)

3.3.2.9 M3sroroJieHune 06yBH

Taoauna 3-4

Ko3ddunments: Bo10pocoB YpoBHs 2 1is KaTeropuu ucrounukos 2.D.3.9 Ipyroe

HCTO0JIb30BaHNe NMPOIYKIMH, H3rOTOBJIeHHE 00yBH

KoadcdbmumeHTbl BbIGpocoB YpoBHSA 2

Kon | HasaHue
Kateropwms ucrousuka HO 2.D.3.9 | Xumnueckmne npoaykTbl, nsrotosneHne u o6paboTka
TonnusBo HET OAHHbLIX

WH3B (ecnu npumeHnMo)

TexHonoruu/MeToguku

M3rotoeneHne obysu

PernoHanbHble ycnoBus

TexXHONOrnmn CHUXeHns

3arpsa3HeHun

He npumenseTtcsa

He oueHeHo NOx, CO, SOx, NH3, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin, Chlordane,
Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH, DDT,
PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Indeno(1,2,3-
cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpsisHuTenb 3HauveHune EAvHuubI 95% poBepUT. MHTEepBan Ccbinkn

HwxHuit |  BepxHuii
NMVOC 0.045 Kkr/napa obysu 0.02 | 0.06 IIASA (2008)

3.3.210 Jy6sieHue KOKU

B Tabnwuie nanee mpenctaBiieHbl cTaHAapTHBIE KO3 QuimeHTsl BeiOpocoB NHj3 mist myonenust koxxu. OHU

MPUMEHSIOTCS TOJIBKO TIPY HCIIOJIB30BaHWUU COJIEH aMMOHUS Ui yhaaneHus u3BecTH. Beiopocsr HMJIOC

CITy4aroTcsl IPH MCIIOIH30BAHUN OPTaHUYECKUX PACTBOPHTEINEH, XOTS CTAaHIAPTHOTO K03 HUIHEeHTa BEIOpOca

HE YKa3aHo.
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Tabéauna 3-14 Ko3dduumneHTsI BHIOPOCOB YPOBHS 2 1JIsl KaTeropuu ucTouyHukoB 2.D.3.9 Xumuyeckne
BelllecTBa, 1y0JieHHe KOKH

KoaddmumneHTbl BbIGpOocoB YpoBHA 2

Kon [ Hassanue

Kateropus ncroynuka HO 2.D.3.9 | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka

Tonnueo HET OAHHbIX

WH3B (ecnu npumeHnMo) 060313 | [ybneHue koxwu

TexHonoruu/MeToguku

PeruoHanbHble ycrnoBusi

TexHONOrMM CHYXeHUs

3arpsa3HeHun

He npumeHsieTcs

He oueHeHO NOx, CO, NMVOC, SOx, TSP, PM10, PM2.5, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, Aldrin,
Chlordane, Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene,
HCH, DDT, PCB, PCDD/F, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene,
Indeno(1,2,3-cd)pyrene, Total 4 PAHs, HCB, PCP, SCCP

3arpsizHuTenb 3HauyeHue EAnHULbI 95% poBepuUT. MHTEpBan CcbInku

HwxHnin BepxHui
NH3 0.68 r/Kr KOXCbIPbsi 0.2 2 Esponeiickasi Komuceus
(2007)

3.3.2.11 Cunrern4ecKue BOJOKHA

JlaHHBIE IO M3TOTOBJCHHIO BOJOKOH mpexacTtaBiaeHsl B AP-42 (USEPA, 1982). Mmeercs muboOpMaIms 1o
M3rOTOBJICHHIO PAa3HBIX BOJIOKOH, BKJIFOYAs PHAHOBBIC, alleTAaTHBIC, aKPHJIOBBIC W HeinoHOBbIe. OIHAKO 3TH
JIaHHBIE YCTapeNH, U UX CIIeIyeT HCIO0Ib30BaTh C OCTOPOKHOCTHIO.

3.3.3  Ycmpanenue 3azpaznenusn okpyscaroueii cpeovl

CymiecTByeT psill  JOTONHHUTEIBHBIX TEXHOJOTHH, IIEThI0 KOTOPBIX SIBISETCS CHIDKEHHE BBIOPOCOB
OIIPE/ICNICHHBIX 3arps3HuUTeNei. [loayduBHIMecs: BBIOPOCHI MOXHO pAacCYUTaTh, 3aMEHHB KO3(dHUIMEHT
BBIOpOCA, XapaKTEePHBIN ISl TAaHHON TEXHOJIOTHH, Ha YMEHBIIICHHBIH KOA(QQHUIIMEHT BBIOpOCa, KaK yKa3aHO B

(hopmyie:
EF

MEXHONO2USA, YMCHLUCHHDITE ( 77ycmpane1-zue 3a2pA3HeHUsA OKpYdIcarowell cpedbl

)x<EF,

€XHOJI02UA, He y‘\rleHbluL’HHble (4)

B manHOM pazzene mpeacTaBieHbl pe3yIbTaThl CHUKEHUS IToKa3aTenell 3arpsa3HeHui OKpYKaloIeH cpeibl I
psiia IPUMEHHMBIX BApPHAHTOB.

3.3.3.1 Oo6padoTKa mOJHCTHPOIA

B maHHOM pasjerne mpeacTaBiIeHb OKa3aTeNn CHIDKEHHS BHIOPOCOB MPH 00paboTKe MOJIUCTHPONA C YIETOM
UCIIOJIb30BAHUSl YCOBEPIICHCTBOBAHHBIX Mep peryaupoBaHus. llokaszatenu, mpencraBiaeHHble B TaGnuie
Janee, OTHOCATCA K CTaHAApTHBIM Kod¢duimentam BbIOpocoB s HMIIOC, mnpeactaBieHHBIM B
Tabmuna 3-4  KoadduimeHtsl BHIOpocoB YpoBHS 2 s KaTeropuu ucroyHMkoB 2.D.3.9 Xumumdeckue
BeniecTBa, 00padoTka Tabmuie 3-4.
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Taoéauna 3-5 9P PexTHBHOCTH yCTPAHEHUs! 3aTPA3HEHHI (Nycrpanenne sarpusuenni) 4151 KATETOPHH HCTOUHHKA
2.D.3.g Xumunyeckue BemecTsa, 00padoTka moJaucTuposia

AdheKTUBHOCTb YCTPAHEHUSA 3arpAa3HeHni YpoBHA 2

Kog HasBaHue

KaTeropus uctousmka HO 2.D.39 XumMuyeckue BelecTsa
TonnuBo HET OAHHbIX He NpuMeHsiTcst
WH3B (ecnu npumeHnmo) 060304 O6paboTka neHononucTMpona
TexHonorus yctpaHeHus 3arpssHuTenb Adbd-1b 95% poBepwuT. Ccbinku
3arpA3HeHnin VHTepBan

3HaveHue no HwxHnin BepxHui

ymonuaHuio
Wcnonb3oBanne 100% u3 6% HMNOC 34% 0% 70% | EGTEI (2005)

BCMEHVNBAEMOrO rpaHynpoBaHHOro
neHTaHa; TepMuyeckoe okucneHme
Ha OPMOBLLMKE

Wcnonb3oBanue 85% 13 6% HMNOC 15% 10% 30% | EGTEI (2005)
BCMEHWBAEMOrO rpaHynMpoBaHHOMo
neHtaHa + 15% oTtxogoe EPS

(nepepaboTka); HET BTOPUYHbLIX Mep

Mcnonb3oBaHue 85% 13 6% HMNOC 44% 20% 80% | EGTEI (2005)
BCMEHWBAEMOro rpaHynmnpoBaHHOro
neHtaHa + 15% oTtxogoe EPS
(nepepaboTka); TepMmyeckoe
OKVCcreHve B POPMOBLLMKE

Mcnonb3osanue 100% u3 4% HMMOC 33% 20% 70% | EGTEI (2005)
BCMEHMBAEMOTO rpaHynMpoBaHHOTO
NeHTaHa; HeT BTOPUYHbIX Mep

3.3.3.2 H3roromjieHHe CIENHAJBHBIX OPraHNYeCKHX BelleCTB

B Hacrosimiem pasziene mpeactaBieHa 3((EKTUBHOCTh CHIDKEHHS IIOKasaTeNleil NpH IPOM3BOJCTBE
(apMarieBTHUECKUX TIPEnapaToB B Clyd4ae HCIIOJIb30BAHUS YCOBEPIISHCTBOBAHHBIX MeEp PEryJlHpOBaHHMS.
O dexTHBHOCTS, TpeacTaBIeHHAs B Tabnuie namee, OTHOCHTCS K CTaHAApTHBIM KoddduimenTam BrIOpoca
HMJIOC B Tabnumna 3-7 Koag¢unuents: BbIOpocoB YpoBHS 2 g Kateropuu uctouHukoB 2.D.3.9
XUMHYECKHE BEIIECTBA, IPOU3BOACTBO (papMaleBTUIECKHX .

Tabauna 3-6  DpPeKTHBHOCTH YCTPAHEHUS! 3aTPASHEHMH (Nycrpancune sarpassenuis) JVI51 KATETOPHH HCTOYHHMKA
2.D.3.g XumMnyeckue BemecTBa, H3rOTOBJIeHHE (papMaleBTHYECKHX MPENapaToB

A eKTUBHOCTb YCTpaHEeHUsA 3arpsi3HeHUn YpPOBHS 2

Kop HassaHune

KaTeropus uctouynumka HO 2.D.3.9g XumMmnyeckune BellecTsa
TonnuBo HET OAHHbIX He npumMeHsaeTcs
WH3B (ecnu npumeHnmo) 060306 M3rotoeneHne hapmaleBTUYECKNX NpenapaTos
TexHonorus yctpaHeHus 3arpAsHuTenb -6 95% poBepuT. CcbInku
3arpA3HeHnin MHTepBan

3HauyeHue no HwxHun BepxHun

yMonyaHuio
Mporpamma nepBu4HbIX Mep1; HMNOC 73% 63% 84% | EGTEI (2003)

HeGonblUOe UCMOSIb30BaHNe
BTOPWYHBIX MEp

[Mporpamma nepBuYHbIX Mep 2; HMNNOC 88% 84% 93% | EGTEI (2003)
MCnonb3oBaHWe BTOPUYHBLIX Mep (U
CXKWUraHve 1 nornotliexHne wunm
KOHZEeHcauus)

[IporpamMMBbI IepBUYHBIX Mep, ONMCAaHHbIE B Ta0iuie, COOTBETCTBYIOT:
e OOBIYHBIM TNIEPBHUYHBIM MEpaM. YCTAHOBKH, BbLienstone Oomee 15 % momaBaeMoro pacTBOpHUTENs: ¢
yuaeTtoM cpennero 3Hauenus 30 %;

e IporpaMma MEpBHYHBIX Mep 1: yCTaHOBKH, BhIAesone or 5 mo 15 % momaBaeMoro pacTBOPUTENS: C
YUYETOM cpeHero 3HaueHus 8 %;
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L4 nporpaMma IMEPBUIHLBIX MCP 2: YCTAaHOBKH, BBIACIAIOIMINE MECHEC 5% IOJaBacMOIr0 PacTBOPUTEI: C

ydeToM cpenHero 3HadeHus 3,5 %.

3.3.3.3 Oxwucjenune ouTyma

B nmanHoM pasnene mpencraBiieHa 3(GQEKTHBHOCTh YCTPaHEHHsS 3arpsi3HEHHs OKpYXKaolledl Ccpeisbl Mpu
okuciieHun outyma. COOTBETCTBYIOMINE KOA(PPHUIIMESHTHI BHIOPOCOB MOTYT OBITH pACCUMTAHBI C IPUMEHEHUEM
noHmxkaroero ko3ddunuenra (3pdexTruBHOCTH) K K03DPHIMeHTaM YPOBHS 2 IS OKUCICHUS OUTyMa, Kak
peycMOTPEeHO B nozapaszene 3.3.2.6 HacTosIIeH I1aBbI.

Ta6muna 3-17 JddeKTHBHOCTD ycTPaHeHHs 3arPSA3HEHHH (Nycrpanenne sarpssnennii) A1 KATETOPHH HCTOYHHKA

2.D.3.9g Xumunyeckue BelecTa, OKUCJIeHne OuTyma

A hekTMBHOCTL YCTPaHeHUs 3arpsi3HeHUn YPOBHS 2

Kog HassaHune

Kateropusi ucroysuka HO 2.D.3.9 XumMmnyeckune BellecTsa
Tonnueo HET OAHHbIX He npumMeHsaeTcs
WH3B (ecnu npumeHnMmo) 060310 Okucnenne butyma
TexHonorus yctpaHeHus 3arpAsHuTenb -1 95% poBepuT. CcbInku
3arpsA3HeHUn MHTepBan

3HauyeHue no HuxHumn BepxHuit

YMON4YaHUo
Perynupyemoe (HEN3BeCTHbIN HMNNOC 98% 90% 100% | PobuHcoH (1992)
YPOBEHb perynupoBaHus)

Ta6auna 3-18  DddekTHBHOCTD ycTpaHeHHs 3arPsA3HEHHH (Nycrpanenne sarpsnennii) A1 KATETOPHH HCTOYHHKA
2.D.3.g XumMuyeckue BelecTBa, OKUCJIeHEe ONTYyMa, IPONUTHIBAIOIIEE BELIECTBO

AdheKTMBHOCTb YCTPpaHeHUs1 3arpA3HeHN YPOBHS 2

Koa HasBaHue
KaTeropus ucrtousmka HO 2.D.39 Xummnyeckune Belectsa
TonnuBo HET AJAHHbIX He npumMeHseTcst
WH3B (ecnu npumeHnmo) 060310 OkvicneHve Gutyma
TexHonorum/MmeToaANKN MponuTbiBaoLLEe BELECTBO
TexHonorus yctpaHeHus 3arpAsHuTenb -1 95% poBepuT. CcbInkun
3arpA3HeHnin MHTepBan
3HauyeHue no HwxHumn BepxHuit
ymMonyaHuio
Kamepa poxwvraHus HMINOC 96% 90% 100% | US EPA (1994b)
TSP 100% 100% 100% | US EPA (1994b)

Tabauna 3-19 D deKTHBHOCTHL yCTPAHEHHUS! 3aTPA3HEHMH (Nycrpancune sarpassenuir) JVI51 KATETOPHH HCTOYHHMKA

2.D.3.g XumMunyeckue BelecTBa, OKUCJIeHHEe OUTyMa, MOKPbITHE

A hekTMBHOCTL YCTPaHEHUs1 3arpsi3HeHU YPOBHS 2

Koa HassaHue

KaTeropus uctoynmka HO 2.D.3.9 XMnyeckue BellecTsa
TonnuBo HET OJAHHbIX He NpumMeHsieTcst
WH3B (ecnu npumeHnmo) 060310 Okucnenue 6utyma
TexHonorum/meToanKu MokpbITHe
TexHonorusa yctpaHeHusa 3arpsasHuTenb A d-1b 95% poBepumT. Ccbinku
3arpA3HeHnin MHTepBan

3HauyeHue no HwxxHumn BepxHun

yMonyaHuio
Kamepa goxwvraHus HMINIOC 95% 90% 100% | US EPA (1994b)

3.3.3.4 H3roroBieHne Kpacok, YePHHI U KJiest

B manHOM pasnene mpexactaBieHa 3((EKTHBHOCTH CHIDKEHHS TMOKa3aTeleld BBIOPOCOB IPH IPOU3BOJICTBE

KPAacoK,

HepBI/I'-IHLIX/BTOpI/I'-IHLIX MCED. Pe3yJ'II>TaTI/IBHOCTB,

npeacTraBICHHAsA B Ta6n1/1ue Jajce,

YepHWI U KJIeid C YYeTOM IPUMEHEHUs YCOBEPLIECHCTBOBAaHHBIX MEp pEryJIMpOBaHHUA U

OTHOCUTCA K
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CTaHIapTHEIM Kod(dpunnenTam BeiOpocoB B Tabmuna 3-11Koapdunuents:  BeIOpocoB  YpoBHS 2 uid
KaTeropuu ucTouHuKoB 2.D.3.g XumMudeckne BemecTBa, H3rOTOBICHHE KPACOK, YSPHHIT U KIIes.

Ta6muna 3-20  DddeKTHBHOCTD ycTPaHeHHs 3arPA3HEHHH (Nycrpanenne sarpssnennii) A1 KATETOPHH HCTOYHHKA
2.D.3.g XumMunyeckue BelecTa, H3roOTOBJIeHHE KPACOK, YEPHUI M Kies

AdheKTUBHOCTb YCTPAHEHUA 3arpA3HeHni YpoBHA 2

Kog HasBaHune
Kateropus uctounmka HO 2.D.39 Xumuyeckue BellecTBa
Tonnueo HET OAHHbIX He nNpuMeHsieTcs
WH3B (ecnu npumeHnmo) 060307 M3rotosneHune Kpacok

060308 M3roToBneHne YepHun

060309 M3roToBnexue knes
TexHonorus yctpaHeHus 3arpssHuTenb Adbd-Tb 95% poBepuT. Ccbinku
3arpsisHeHUn MHTepBan

3HauyeHue no HuvxxHumn BepxHui
YMOMN4YaHuio

YnydweHnHoe npounssoactso: 80% HMIOC 50% 30% 70% | EGTEI (2003)
MOKPbITUS| HA OCHOBE BOAbI
(maccoBas gons pactsoputens 4 %);
15% NoKpbITMSA Ha OCHOBE
pactsopuTens (Maccosas fons
pactBoputenst 50%); 5% npyrve
npoAaykTbl (MaccoBas Aons
pactBoputens 100%)
Vcnonb3oBaHue nepegosbix Metoauk | HMJTOC 27% 0% 60% | EGTEI (2003)
MopaepHu3auns ycTaHOBOK HMINOC 50% 30% 70% | EGTEI (2003)
KOHAEeHcaLuun unu agcopbums
aKTUBUPOBaHHBLIM YrNéM u
pekynepauusi pactsoputens

IMpumeps! comepkanus nepenoBbix Texuoioruid (USEPA, 1992):

e  pekyrnepalus napoB pacTBOPUTENS NPU paclpeaeSICHUN ChIPbS;

e  pa3rpys3Ka Tapbl BIJIOYHBIMH MTOTPY3UYHKaAMH BO N30€KAHUE YTCUEK;

®  HCIOJNB30BaHNE MOOMIIBHBIX XUMHUECKHUX PEaKTOPOB;

e  WCIOJNB30BaHUE 00JIee CHIBHBIX PACTBOPHUTENCH IS CHIDKCHHUS] HEOPTaHU30BAaHHBIX BEIOPOCOB,;
e  LCIIOJIb30BAaHUE OUMIIAIOLIUX BEIIECTB, COAEPIKALIMX MEHbLIE PACTBOPUTEIIA;

e 10 BO3MOXKHOCTH HCIIOJIb30BaHNUE aBTOMATHICCKUX IPUOOPOB OUUCTKHY,

o ITOBTOPHOC HCITIOJIb30BAHNUE OYHUIIAIOIINX PACTBOPOB.

3.3.3.5 IIpousBoacTBo Kayuyka (IIHH)

B mHacrosiiieM paszene mpeacTaBieHa pPe3yJbTATUBHOCTh CHIDKEHHSI MPH MPOM3BOJACTBE IIMH C YYETOM
MPUMCHEHHSI YCOBEPIICHCTBOBAHHBIX MEP PEryJHPOBAHMS, a TAKXKE MPH HUCIOIBG30BAHUU KPACKH C MEHBIITHUM
CoJep)KaHHEM pacTBOPHUTEISL. Pe3ynbTaTHBHOCTH, MpEACTaBICHHAas B TaOmuie pamee, OTHOCUTCA K
CTaHIAPTHBIM Kod(dunrenTaM BeiOpocoB B Tabmmma 3-6 Koaddummentsr  BeIOpocoB  YpoBHA 2 s
KaTeropuu UcTouHUKOB 2.D.3.g XuMuieckue BEmecTa, H3rOTOBICHHE IIIHH.
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Ta6muna 3-21  DddeKTHBHOCTD ycTPaHEHHs 3arPA3HEHHH (Nycrpanenne sarpssnennii) A1 KATETOPHH HCTOYHHKA
2.D.3.g XumMnyeckue BemecTBa, H3rOTOBJIEHHE IHH

A eKTUBHOCTb YCTPaHEeHUA 3arpsA3HeHUn YPOBHSA 2

Kog HasBaHue

Kateropus uctouHmka HO 2.D.39 Xumuyeckue BellecTBa
Tonnueo HET OAHHbIX He npumMmeHsieTcsa
WH3B (ecnu npumeHnMo) 060305 Mpon3BoACTBO Kayyyka
TexHonorum/MeToaAnKN Mpon3BoacTBO WNH
TexHomnorusa yctpaHeHus 3arpasHuTens Pe3ynbTaTMBHOCTL 95% AoBepUTeNbHbIN Ccbinku
3arpsisHeHUn MHTepBan

3HauyeHue no HWKHAA BepXHsAs

yMonyaHuio
OnTumusaums npouecca HMNOC 30% 0% 60% | EGTEI (2003)

WMcnonb3oBaHue 70% aaresvBoB Ha
OCHOBE PacTBOPUTENS, MOKPLITWI,
YepHMI 1 OYULLIAIOLLNX BELLLECTB
(maccosas gonsi pactesoputens 90%)
HoBble npouecchbl HMINOC 75% 65% 85% | EGTEI (2003)
WMcnonb3oBaHue 25% aaresmBoB Ha
OCHOBE PacTBOPUTENS, MOKPLITWIA,
YepHWI 1 OYULLAIOLLNX BELLLECTB
(maccosas gons pactesoputens 90%)
[lobaBneHo B: TepMooKk1cneHne NMVOC 75% 65% 85% | EGTEI (2003)

3.3.4 /lannvie no ocywecmensnemoii 0eameapbHocmu

JlaHHBIE TIO OCYIECTBISEMOHN JESITEIBHOCTH, HEOOXOAMMEBIC JJI WCIOJIb30BAHUS METOTUK YPOBHS 2, 3TO
KOJIMYECTBO (Macca) pacTBOPUTENS MPOAYKTA WM HMCIOJIB3YEMOIO BEIECTBa, CO3JAHHOTO TPU ITOMOIIH
pacTBopuTENs, B 3aBUCUMOCTH OT TEXHOJOTMH. OJTH CTATUCTHYECKHE JaHHBIE MOXHO TIONYyYUTh II0
OpHUIHATHHBIM TAHHBIM OTPACITH MTPOMBIIIICHHOCTH.

IIpu oxkucmennu OuTyma TpeOyeTcsi CyMMapHBIH BeC OKHCICHHOIO OMTyMa W3 MpPOXYBOYHOTO Kyba. DTy
I/IHq)OpMaL[I/IIO MOXHO NOJYYHUTh HAa HAIMOHAJIBHOM WM PCTHUOHAJIBHOM YPOBHE MOJJYYUTH IO O(l)I/IL[I/IaJ'II:HLIM
JaHHBIM OTpacnu HpoMbinuieHHocTH. Hampumep, MHCTUTYT OuTyma IyOJIMKYeT €XErofHYyI CTaTUCTUKY
ucnosnp3oBanus outyma amst CIIA u Kanansr.

3.4 MopenupoBaHue BbIGPOCOB YPOBHSA 3 U UCNOSIb30BaHUe
O0OBLEKTHbIX JaHHbIX

14 naHHOM KaTeropuy UCTOYHUKA YPOBEHb 3 HE IPESYCMOTPEH.

4 KayecTBO AaHHbIX

4.1 TNMonHoTa

Crnenyer akKypaTHO PErHCTPHPOBATh BCE BBIOPOCHI. BBIOpPOCHI OT KaTeropuud HCTOYHHWKA, TaBel 2.D.3.9
Xumuyeckre Bemectsa u 3.D (BkiIouaroriye, HallpuMep, IedaTth U OBITOBOE HCIIONB30BAHNE PACTBOPHUTEIIS)
MOFyT CMCIIINBATHCH. HCOGXOJII/IMO HpOBepI/ITB, YTO B COCTAaB BKJIFOUCHBI BCC HCﬁCTBHH, COOTBCTCTBy}OHlI/Ie
JIAaHHOM KaTeropuen NCTOYHHUKA.
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4.2 TMpepoTBpallieHne ABOMHOIO yyeTa ¢ APYrMMU CeKTopaMm

Co0mmoaTh 0OCTOPOKHOCTD, UCKITFOYAs IBOMHON ydeT BEIOPOCOB, 0COOEHHO B KaTteropusx ncroynuka 2.D.3.9
u 3.D. HeoOxoaumo mpoBepUTh, UTO ACUCTBHS HE YUTEHBI B 00EUX KATETOPUIX UCTOUYHHKA.

4.3 [poBepKa AOCTOBEPHOCTHU

O6mme BeIOpocel o pactBoputeato (NFR 3) mis ompemeneHHOW CTpaHbI MOYKHO OICHHTH MO OajaHcy
pacTBopuTelns (MMIIOPT - AKCIIOPT + MPOU3BOJCTBO — pa3iokeHHe). Bo MHOTUX CTpaHax MMEETCsl XOpOoLIas
CTaTHCTHKA, KOTOpas MOXET OBbITh HaJe)KHee, YeM HMEIoLIMecs [aHHble 110 BHUIAM [ESITEIIHOCTH B
OTHOILICHUH OTAENbHBIX HCTOYHHKOB.

4.3.1 Korgpguuuenmut 6616pocos no Hauayuumium umMerOUUMCA MEXHOTIOZUAM
st ucnionp3oBanust pactBopureis B 1iesiom (Espornetickast Komuccust, 2007) HUT nomkHa:

e CHIDKaThb BBIOPOCHI II0 WCTOYHHKY, BOCCTAaHABIMBAaTh PAaCTBOPUTENh W3 BBHIOPOCOB WM YHUUYTOXKATH
pacTBOpHUTENb B OTPaOOTaHHBIX ra3axX. 3HAUEHHUS BBIOPOCOB IPENCTABICHBI IUIS OTHENBHBIX OTpaCIei
npomeinuieHHOCTH. (Mcnonp3oBaHne MaTepualioB € HU3KUM COJIEP)KAHHEM pacTBOPUTENCH MOXKET
MPUBECTH K YPE3MEPHOMY PacXOay SHEPTUH IUIA oOeclieueHHs padOThHl TEPMUYECKUX OKHCIUTeNe. B
cllyyae, KOTIa OTpPHLATEIbHBIE MEPEKPECTHBIE Y(P(PEKTHl MEPEBEIINBAIOT MPEUMYIIECTBA YHUUTOKCHHUS
JIOC, okucnuTeH MOTYT OBITh HCKITFOYCHBI);

e IIOHCK BO3MOJKHOCTEH YTHIIM3AIMU U UCIIOJIb30BAHUS M30BITKA TEIUIA, BEIPAOOTAHHOTO MPU pa3pyIIECHUU
JIOC u cHmXeHHe 3HEePrux, UCIIOIb30BAaHHO MpHU BBIAETIEHUH U YHUUTOXeHHH JIOC;

e  CHIDKCHHE BHIODOCOB PACTBOPUTEINS M MOTPEONCHHS SHEPTHH MOCPEICTBOM HCIIONB30BAHUS OTMCAHHBIX
TEXHOJIOTHH, BKJIIOYAs CHIDKEHHE W3BIEKaeMoro o0beMa W ONTHMH3AIMIO W/WIH KOHIICHTPAIHIO
coJlep>KaHHs paCTBOPUTEIS.

OO0mime mpenenbHbIe 3HAYCHUST BEIOPOCOB IS JaHHOH KaTerOpHH UCTOYHHKA HE MOTYT OBITh yKa3zaHbl. bormee
noJipobHas nHpopManus mo kodhpUIMeHTaM BBIOPOCOB U OMMCaHME MpeAcTaBlieHbl B JokymeHTe BREF mo
TToaroToBke MOBEPXHOCTH OpraHndeckuMu pactopuressimu (European Commission, 2007).

4.4 P33p360TKa cornacoBaHHbIX BpeMeHHbLIX pAaoB U nepec4yerT

BpemenHoe pacnpeneneHne BHIOPOCOB MOXKET OBITh MOIYyUCHO IO €KEMECSUHON CTaTHCTHKE MOTPEOSICHUS C
ydgetoM rpaduka paboThl, pabOYMX CMEH, BBIXOJAHBIX JHEH M T. O. B OTCyTcTBHE TakuxX JaHHBIX
MPEATONaraioT, 9To paboTa IPOBOANUTCS HEPEPHIBHO.

4.5 OueHKa HeonpeaerieHHOCTHU

Kakas-to crienuguka OTCyTCTBYET.

4.5.1 Heonpeoenennocmo 6 KoIghgpuyuenmax 6v10pocos

BBuay Hanu4Ms HEMOCPEICTBEHHBIX MPOM3BOACTBEHHBIX ITOKA3aTeNeil A MOJHMypeTaHa U MOJUCTUPONA, a
TaKk)X€ COJACPXKAHHS BCICHMBAIOIIMX BEIIECTB, HEOMPEACICHHOCTh HE CIHIIKOM BBICOKA W MOXET
BapbUpoBaThCst B auanasone +/- 30 % (cm. Rentz et al, 1993) (eciu HeompeneieHHOCTh YKa3aHa paBHOM +/-
20 %). OrcyrcTtByer WH(pOpPMAIHUS MO KOIMYECTBY BCIICHHWBAIOIIETO BEIECTBA, TEPElaBaeMOro B IpPYTHE
cpensl (I04Ba, BOJIa), KpOME BO3AyXa.

HeBo3MOXKHO OIIGHUTH TOYHOCTH OIICHKH, OCHOBaHHOM Ha KOX(QHIMEHTaX BBIOPOCOB YPOBHS 2 st
okuciieHus: Outyma. Ha OCHOBaHMM HH3KOTO KadyecTBa JAHHBIX M OOJBIION pa3HUIBI KO3(PPUIMEHTOB
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BBIOPOCOB, YPOBEHb HEONPEAEICHHOCTH BBICOK. 3aMEUYaHUs, MOIy4YeHHbIE OT APYTUX YYACTHUKOB JIMCKYCCHUH,
MPEATIONararoT, 9YTO HEOIPEISIIEHHOCTD IPEBBIIAeT KO3 UIIHEHT 2.

45.2 Heonpeodenennocms 6 OGHHBIX NO OCYULECMENACMOU 0eAMEIbHOCHU

Kakas-to cnenn¢uka oTCyTCTBYeT.

4.6 0O6ecne4vyeHMe/KOHTPONb KavyecTBa MHBeHTapusauumn OK/KK

CaMbIM 3B€HOM METOJUKH SIBJIAETCS TpeOOBaHME K HAMUHUIO JAHHBIX 110 OCYIIECTBIISIEMOM NEATeIbHOCTH Ha
YKa3aHHOMU J0J1€ PbIHKA. DTO BEPOSTHO MPEACTABIISIET TPYIHOCTb.

PexomeHnmyeTcst BHOCHTh YCOBEPUIICHCTBOBAHHSA B KO3()(UIIMEHTH BEIOPOCOB MOCPEICTBOM BBEICHUS HOBBIX
MPOTPaMM HCHBITAHUH IJIST HEPETYIUPYEMOTO U PETYITHPYEMOTO OKUCIICHUS OUTyMa.

4.7 KoopauHaTHas npuBs3Ka

Bonpmmass dacte BBIOpPOCOB CBsi3aHa C OKOHYATENBHBIM pacIpelelieHHeM TOBapoB (YMAKOBKOH) WIIH
CTPOUTENHHON MPOMBIIUICHHOCTRIO (M30JIMs). ODTH BBIOPOCH TPHUIHCHIBAIOTCS HaceneHuro. [loatomy
PEKOMEHIYETCSI IIPOBECTH PA3ACIICHHE BHIOPOCOB B COOTBETCTBHIH C HACCIICHUEM.

4.8 OTYETHOCTb U AOKYMeHTauus

Kakas-to cnenuuka oTCyTCTBYET.
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5 Inoccapum

Bcnenusaromiee OOBIYHO KHIKOE BELIECTBO, UCTIAPSIOIIEECS B XO/I€ TEXHOJIOTHYECKOTO
BEILECTBO nporecca (WK BBIAEISIONIEe ra3) sl BCIEHUBaHUS 00beMa OCHOBBI
(«B31yBaHUAY) B IEHY

PUR [omnyperan

EPS [enomonucTrpon
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7 HaBepeHue cnpaBoOK

Bce Bompocs! 1o JaHHOW IMIaBe ClelyeT HaNlpaBisiTh COOTBETCTBYIOILEMY PYKOBOAUTENIO (PYKOBOIMUTEIISIM)
IleneBoii rpyIIbl SKCIEPTHOW KOMUCCHH TI0 HHBEHTApU3aIlui U PporHo3y BeiOpocoB (L[I'MIIB) ot cxxuranus
U TEXHOJOTHYECKUX IPOIECCOB OTpaciei MPOMBIIUIEHHOCTH. WH(pOpMamumio O TOM, Kak CBS3aThCS C
conpencenarensimu [ITNTIB cM. Ha oduimansHoM caiite IITUIB B Uurtepuere (Www.tfeip-secretariat.org/).
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