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1 Oouwue cBeaeHus

Hacrosimast raBa oXBaThIBa€T BBIOPOCHI OT MCHONB30BaHMS XMMHUECKHMX BemlecTB. OHa BKIIHOYAEeT B ceOst
MHOTO BUJIOB JE€STEIBHOCTH, YTO BUAHO U3 Ha3zBaHWM riaB. OHAKO MHOTUE U3 3THX BUAOB JESTEIbHOCTH
CUHTAIOTCS HECYIECTBEHHBIMH, TaK KaK BBIOPOCHI OT JAHHBIX BHJIOB IEATEIBHOCTH COCTaBIIIOT MeHee 1 %
OOIIMX HAaMOHANBHBIX BBIOPOCOB I Ka)KHOro 3arpsisHMTens. OZHAKO B HEKOTOPBIX CTpPaHaxX BHIIBI
JCSITENbHOCTH, HE paccMaTpUBaeMble B HACTOSIIEH I71aBe, MOTYT OBbITh CYLIECTBEHHBIMU JUIi OOILIMX
HAI[MOHAJIBHBIX BEIOPOCOB HEMETAHOBBIX JIETY4YHX opraHudeckux coeaunenuii (HMJIIOC).

B HacTosi1el TT1aBe ONUCaHbI BEIOPOCHI OT:

e 00pabOTKY MOJHypETaHa U MEHOMOIUCTHPONIA;

e  OKHUCIIeHUS OMTyMa,

e  TIPOW3BOACTBA ILWH,

e  CIENHMAIM3MPOBAHHON OPTaHWYECKOH XMMHYECKON IPOMBIIIEHHOCTH;
®  V3TOTOBJICHHS KPacKu, YSPHUI U KIISSIIUX BEILECTB;

e  00e3KHpHBaHUS, yAAICHHS MHIIEBOTO U HEMHIIIEBOTO Macia,

L IIPOMBIIIIJICHHOT'O MPUMCEHECHHS KIICAIINX BCIICCTB.

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

Hacrosimuii JOKYMEHT COCTaBJICH C HCIIOIb30BAaHMEM TEKCTOB Oojiee paHHMX Bepcudl PykoBoictBa u
HOCTCAHUX [aHHBIX OKCIEPTHOM TPYNIBI MO TEXHHUKO-dKOHOMHueckuM Bompocam (EGTEI, 2003) u
MeXayHapoaHOTO HWHCTUTYTa mpukiIagHoro cuctemHoro anammsa (IIASA, 2008). JlomomHutenabHas
TeXHUYeCKast HH(OPMAIHs, He BKIIIOUEHHAS B HACTOSAIIYIO IiaBy, Haxoautcs B BIPRO (2002).

2 OnucaHne NCTOYHUKOB

2.1 OnucaHue npouecca

B Hacrosimiem paszjene maeTcsl KpaTKO€ OMUCAHWE HEKOTOPBHIX Ba)KHBIX MPOIECCOB IS NaHHOW KaTerOpuu
uctounnkoB. OIMUCaHKUs B OCHOBHOM OCHOBaHBI Ha crhpaBouHbix otuerax EGTElI (EGTEI, 2003) u Gonee
paHHHX Bepcusix PykoBojcTBa. bonee mnoapoOHbie omucaHus TpelacTaBieHbl B JokymeHTax BREF,
OXBAaTBIBAIOIIUX IPOIECCH], ONMMCAHHBIC B HACTOSAMICH TIiaBe. ITO MOTYT OBbITh JTOKYMEHTHI MO 00paboTke
MOBEPXHOCTEH OPraHUYEeCKUMH PACTBOPUTEIIIMH W MPOU3BOJICTBO  CICIMANBHBIX HEOPraHUYECKUX
XMUMHYECKUX BEIICCTB. Tak Kak XUMHYECKas MPOMBINUICHHOCTh U JAHHAS KATErOpHs HMCTOYHHUKA TECHO
CBs3aHbI, JJOMOJHUTEIbHbIC TIOSCHEHUS IpezcTaBiicHbl B [ 1aBe 2.B Xumuueckast pOMBIIUICHHOCTb.

2.1.1 Oépabomka nonuypemana u neHONOIUCMUPONA

O0paboTKa IMEeHbl MMEET JeNI0 ¢ MPUMEHEHHEM U TMOCICAYIOIIMM COPOCOM OPraHMYECKUX COCAMHEHU,
HammpuMep, BCIEHUBAIONIIME BEIIECTBA JUIA CO3JaHHs IEHOIuIacTa (TONMypeTaH M ITOJHCTHPON). OTH
BCIICHUBAOIIME BENIECTBA JOJDKHBI OBITh )KHIKOCTAMH, XapaKTEPUIYIOIUMHUCS HU3KOW TOUKOH kuneHus. [Ipu
MCIIOJIb30BAHUU BHEIIHEro Teria (MOJMCTHPOJI) MM H3-3a TeIyIoBoro sddekra peakuuu (ITOJHYypETaH),
JKHJIKOCTH HCIApSIOTCS M IIOMOTaloT CO3JaTh IIEHYy, He y4acTBys B peakumu. Xiopdropyriaepoast (CFC)
(rakme xax F11, F12, F22) ucnons3yrorcs st 06pabOTKH IOJNUCTHPOIIA; OOJbIIas 4acTh U3 HHX TENeph
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3aMEHsIeTCsl IEHTaHOM. B BbIIEIEHHOM NMOIUCTUPOJIE UCIIONB3YOTCA APYrHe TUIIbl XMMUYECKUX BelecTs. Jlms
nonuyperaHa taoke ucnonszyercss CFC, Ho B HacTosIee BpeMsi IPHUMEHSIOTCS APYTHe TUITBI BCIEHUBAIOIINX
BemiecTB. I momMyperaHa TWIIBI BCICHMBAIOIIMX BELIECTB 3aBHCAT OT OKOHYATEIBbHOTO crocoba
UCIIOJIb30BaHUs NeHbl. ByTaH 1 IeHTaH MOTYT HCIONIb30BaThes B kadecTBe 3ameHuTeneid CFC, takux kak HFC
u HCFC. HekoTopsle onnypeTaHoBbIe IEHBI MOTYT YBEJTMYMBAThCs B 00beMe 3a cueT HerocpeacTBeHHo CO;,,
MOJIY4EHHOTO IIPU PEaKIUU TOINO0JIa U BOBIL.

BreiOpocsl 00pa3yroTcs OT BBIACICHUS BCICHHBAIOIIMX BEINECTB, MPH OOPa30BaHWU IMEHBI WM BO BPEMs
MOCIIEYIOIIETrO AIUTEBHOTO BBIICIICHNS! B TEUCHUE HECKOJBKHX JIET U SIBISFOTCS TOJBKO HMCIAPSIOIIUMUCS.
[TponsBoacTBO chiphsi BXomuT B coctaB HopmatuBa MH3B 040500, pacmpocTpaHstomerocs Ha MaccoBOE
XHMHUYECKOE TIPOU3BOJICTBO.

IMomuyperan (PUR) u mommctupon (EPS) wcmonp3yroTcss B CTPOMTENbCTBE, IS TEIUIOM3OJISAIMM M Kak
YIIAKOBOYHBIM MaTepua. XapaKTepPHBIM SIBIISCTCS MPEHMYINECTBEHHOE MEHOOOpa30BaHWE HA MeCTe, T.e. Ha
YETKO ONPECICHHBIX MPOMBIIIIEHHBIX YCTAHOBKAX OCYIIECTBISETCSA TONBKO MPOH3BOACTBO, 00Opa3oBaHHE
neubl (EPS) um daxtuyeckoe ¢dopmoanne (PUR) TpeOyercss BBIMONHATH Ha MeCTaxX, YTO NPHBOAUT K
HETIOCPEICTBEHHBIM BEIOpOCaM Ha MecTe 0e3 3apaHee MperyCMOTPEHHOM 3aIlUThI OT BEIOPOCOB.

a) IToauypeman

IMonuyperan MPOU3BOAUTCS MOCPEACTBOM JK30TEPMHUYCCKON DPEAKI[MU H30IMAHATOB cO crupramu. OKOIo
80 % o6beMa MUPOBOTO MPOM3BOCTBA COCTABISIOT meHsl (CToekepT u mp., 1993), koTopsie 0Opa3yroTCs MpU
n00aBICHHN BCICHUBAIOMINX BeIecTB. [ MSATKHX MOJHMYPETAaHOBBIX MEH MOXKET HCIOJIb30BAThCS BOJA,
KOTOpAasi CBA3BIBACT U30IMAHATHI ¢ oOpazoBaHueM CO,. [yt TBEPABIX MOJIUYPETAHOBBIX MEH UCTIONB3YIOTCS B
KAueCcTBE BCICHUBAIONIMX BEIISCTB OPraHMYECKHE JKHIKOCTH, KOTOpPBIE HCHApSIOTCS IO JAciCTBHEM
TerwoBoro 3 dekra peakimu. [IPeHMyIIECTBO TBEPABIX MEH 3aKI0YACTCS B XOPOIIMX YIUIOTHUTCIBHBIX H
U30JIIMOHHBIX CBocTBax. OHO TaKKe OMpenessieT UX HCMOJb30BAaHHE B XOJNOIMIBHOM OOOPYIOBaHHUH, a
TaK)Ke B CTPOUTENHHON MPOMBIIIICHHOCTH. ['0TOBBIE COCTABBI MOTYT TMPHMEHSTHCS HEMOCPENCTBCHHO Ha
IPOM3BOJICTBEHHO! IUIOIIA/IKE, CYIICCTBEHHAS YacTh IMOJHYPETAHOBOH IEHBI MOIYy4YaeTCs W HPHMEHSCTCS
HETMOCPEACTBEHHO HA IIIOMIAAKAX, HAIPUMED, CTPOUTENbHBIX. HrcnoBsie 3HaueHus st ['epmanun (I'puHmHC,
1991) yka3pIBalOT YTO «HEMOCPEICTBEHHOE MPOM3BOCTBO» MOUTH TAKOE XKe, KaK U 3aBOJICKOE U3rOTOBICHHUE
(ucmonszoano 7 000 T CFC, mo cpasuenuto ¢ 9 500 T).

Jpyroii cTOpoHOM YIJIOTHSAIOIIMX CBOMCTB SIBJISIETCS TO, YTO BCIEHHUBAIOIEE BEIIECTBO BXOJUT B
CTPYKTYPHBIE STYEHKH W BBIJIEISETCS TOMBKO co BpemeHeM. [lo omnenke manHbix u3 ['epmanuu (Pent u ap.,
1993), Tompko okoa0 15-25% HCIOAB30BAaHHBIX BCIIEHMBAIONIMX BEIIECTB BBIACISAIOTCS Cpasy IKe;
OocCTaBIIaACsa 4aCTb HAXOJHUTCSA B sTYeHKax MEeHbBI U BBIZICIIACTCA B XOJI€ BPEMCHU. U cnoBa nmerorcs OLICHKH OJId
T'epmanuu (Ilnen, 1990). O6iee konuuectBo coxpanernoro F11 (70 000 T) cocTaBiseT OKOIO 5 eKEroAaHbIX
00beMoB ncnosszoBanust CFC B Buze TBepoi MONNypeTaHOBOH TICHBI.

0) Iloucmupon

ITonucTupooBEIE TpaHyJNbl, 3alOJHEHHBIE MEHTAHOM, cojepkaT okojo 6 % mnenraHa mo macce. OHu
obpabarsiBarotcs cieayrommum obpazom (CCME, 1997; EGTEI, 2005):

e HarpeBaHWE W pa3MENIMBaHWE B PACIIUPUTEIILHOM YCTPOHCTBE ¢ mapoM. [leHTaH JeWcTBYyeT Kak
BCIICHUBAIOIIIEE BEIIECTBO, KOTOPOE MPHU HAIPEBAHUK C TIAPOM pacIIupseT TpaHyibl. B cocya Takxke MOTyT
OBITh JTOOABIICHBI TPUMECH, TAaKUE KaK aHTHCTATHUYECKHE M CMAa3bIBArOIME BEIIECTBA, OOJETYaromInit
BBIEMKY M3ZCTHH U3 GopM;
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L CyIIKa B MCEBAOOXKHMAKCHHOM CJI0€: MOJYYUBIIMECCA NIPECABAPUTCIIPHO BCIICHCHHBIC I'PAHYJIbl IICPCAAIOTCA B
CyHIUTEJIb C NCEBAOOXKMIKCHHBIM CJIOC€M, B KOTOPOM OHH BBICYIIMBAIOTCA U COPTHUPYIOTCA I YAAJICHUS
CIIMNIINUXCA TPanyll,

L4 XpaHCHHUE. BBLICYIICHHBIC IIPCABAPUTCIBHO BCIICHCHHBIC TpPaHYJIbl XPAaHATCA B TKAaHCBBIX IIOJBECAX
OospmIoro o0bEeMa MM CETYATBIX MEIIKaX OT HECKOJIBKHX YacoB JI0 HECKOJbKUX JIHEH COrjacHo
TpeGyeMoﬁ KOHEYHOM IIJIOTHOCTH IpOAYKTa. Bo BpEMs OTBEPIKACHHA, BO3AYX IIOINAAACT B I'PAHYJIbI U
BOCCTAaHABJIMBACT UX BHYTPCHHCC NABJIICHUC,

e  OIPECCOBKA. OTBEPXKACHHBIC MpPEIBAPUTENLHO BCIIEHEHHBIE I'PAHYJIbl IIOMELIAT B (OpPMY, B KOTOPYIO
nojaercss map. ['paHyibl CHOBa pPaCHIMPSIOTCS, HO OrpaHuuYuBarOTCsA (opmoi. OHM 3amoNHSIOT BCE
MPOCTPAHCTBO M OOBETUHSIOTCS, (HOPMHPYS H3ACIHS, OYSPTAHHs KOTOPOTO ONPENeNIeTCS JHUTCHHON
hopmoi;

e  XpaHeHHUE NPOAYKUUH. [Ipy MPOU3BOACTBE U30JIALIMOHHBIX OJIOKOB BpeMsl XpaHEeHHUs 3aBUCHUT OT KaueCcTBa
TpeOyeMOoTo H30JISIHMOHHOTO 0J10Ka (TUIOTHOCTH JaHHBIX OJIOKOB).

[Ipy mpowsBOACTBE HMBONAINMOHHBIX IUIMT ONokd EPS  pexyr HaTSIHyTBIMH MpOBOJIOKAMH  C
AIIEKTPOTIOOTPEBOM B OKOHYATEIBHO TpeOyeMBIif pa3mep. B 3aBHCHMOCTH OT H3TOTOBISEMOTO TPOIYKTa
TpeOyeTcss OMUH WM JBa dTama MPEIBapUTCIBHOr0 BCIICHUBAHUS M OTBepkIcHUsA. OTXOABI MONUCTHPOIIA
(OTXOMBI OT MPOM3BOJCTBA MOIUCTHPOIIA [TOCIIE BOCCTAHOBJICHHS HCIIOJIb30BAHHOTO MOJMCTHPOIIA) MOTYT OBITh
nepepaboransl. Bee Boiopocst HMJIOC mosydaroTcs IpH BbIACICHHH BCIIEHHBAIOIIETO BelIecTBa (IIEHTaHA)
U3 TpaHyJI mpu 00paboTke, oTBepkaeHnH, opMmoBanuu u xpanennu (EGTEI, 2005).

2.1.2 Oxucnenue 6umyma

OxucneHne OWTyMa HCIONB3YeTCS U MOJUMEPH3ALUN M CTAOWIM3aluK OUTyMa C IIEJIBbI0 YITYUIICHHS
COIPOTHBJICHUS BBIBETPUBAHNIO. OKHCICHHBIA OUTYM UCIOJNIB3YeTCs B IPOU3BOICTBE OUTYMHBIX KPOBEIBHBIX
MaTepHaNOB, IIPH YCTAHOBKE COCTABHOM KPOBIH W IJIsI PEMOHTA IpOoTeKaromeil kposiu. OKucieHne ouryma
MOYKET BBIMOIHATHCSA Ha HedTenepepadaThBAIOIINX 3aBO/IaX, YCTAHOBKAX 00pabOTKH OMTyMa M YCTAaHOBKaX
M0 M3TOTOBJICHUIO OUTYMHOM KpOBIH. BBIOPOCHI OT OKHCIIEHHsS OMTyMa - 3TO B OCHOBHOM OpPraHHYECKHUE
TBEpIbIE BEIIECTBA C JOCTaTOYHO BBICOKOW KOHIICHTpAIed ra3o00pa3HOro Yriepola W MHOTOSICpHBIC
OpTraHUYECKHE BEIIECTBA.

OxucneHnne OWTyMa BKIIOYAaeT B ceOs OKHCICHHE paciUlaBa TOPSYEro OMTyMa IMy3BIPBKOBBEIM BO3IYXOM B
npoxyBodYHOM KyOe. Bo3myx HarHeTaeTcs 4epes3 OTBEpCTHS pa3OphI3TUBATEINS B Pe3epByap paciuiaBa ropsraero
6utyma. B pesynbraTte NpOHCXOIUT SK30TEPMUUECKAsl PEaKIUsl OKHCICHUS, KOTOPas MOBBIIACT TEMIEPATypy
pasMsIrdeHust OuTyMma, a TakkKe U3MEHSET JPYTHe XapaKTePUCTHUKH.

IIpouiecc 3aBHCHUT OT TeMmIepaTypbl, TaK KakK CKOpPOCTh OKHCJCHHS TpU TIOBBIIICHUH TEeMIIEPaTyph
yBenuuuBaeTcs ObICTpo. Tak Kak peakius SK30TepMUYEcKas, TeMIepaTypa MpU MPOJOJIKEHUU OKUCIICHUS
MOBEIMaeTcs. TemrmepaTtypy HEOOXOAMMO TMOICPKUBATh HIDKE TEMIEpPaTypsl BO3TOpaHHs OWTyMa.
Temmepatypa Ty OKMCJIEHHM MOIEPKUBAETCS HA ONTUMAanbHOM ypoBHe 260 °C BIpHICKMBAaHHEM BOJBI HA
MIOBEPXHOCTH OMTYMa. B HEKOTOPHIX CIIydasx MOXKET IMOTPeOOBaTHCSI BCIOMOTAaTENFHOE OXIIaXKICHIE CHIPbSI.

Heopranuueckue comu, takue kak xmnopua xkene3a (FECls), MOryT uCmons30BaThesi B KAYECTBE KATallU3aTopa
JUISL JIOCTIDKEHUS HEOOXOJMMBIX CBOWCTB W/WIIM YBEITMYEHUS CKOPOCTH PEaKIMH, CIEJA0BaTeNbHO, IPU
YMEHbILIEHUH BPEMEHU OKHUCIIeHus. Bpems okucieHuss Moxer usMeHsTbes oT 30 mMuHyT go 12 wacos, B
3aBUCHUMOCTH OT HEOOXOOMMBIX XapaKTEpPUCTUK OuTyma (TemmepaTypa pasMsICueHHsi, CKOpPOCTh
POHUKHOBEHHS).
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HeperOHHLIe KYGBI MOTyT OBITh BCPTUKAJIbHBIMH WJIM TOPU30HTAJIbHBIMHU. BCpTHKaﬂLHBIe Ky6I>I SIBJIAIOTCS
NpeANOYTUTCIIBHBIMU H3-3a YBCIWYCHUS IUJIOMIAIN KOHTAKTa 6I/ITYMa U OOMNOJHUTCIBbHOM COKpallCHUH
BPEMCHU OKHUCJICHUS, 4 TAKIKC MCHBIIINX NOTEPb 6I/ITyMa.

OxucieHre OUTyMa MOXKET OBITh JIMOO TIePUOMYECKUM, JTH00 HerpepblBHBIM. OOBIYHO KyOBl Ha YCTaHOBKAaX
M3TOTOBJICHHUS KPOBEIBHBIX MAaTEPHANIOB U 0OpabaTBHIBAIONIMX YCTAHOBKAaX MOTYT paboTaTh IMEPUOIUIECKH,
TOorJa Kak HedTernepepadaThIBaOIIAE YCTAHOBKA MOTYT paboTaTh B OOOWMX PEKUMax, B 3aBHCHMOCTH OT
TpeOOBaHMH K H3TOTOBIIEHHUIO MPOIYKIIHH.

B Kanazge mporieHT npon3BeeHHOr0 ONTyMa, IPOJAHHOTO [UIS HCHOIB30BAaHMS HE TI0 MPSIMOMY Ha3HAYCHUIO,
U BEPOSTHO MOATOMY OKHCICHHOTO, MeHsuicst oT 16,4 no 24,7 % oT oOmeil 3apuKCHPOBAHHOW NPOIAXKH
outryma B mepuon ¢ 1983 nmo 1991 roma. B CIHA B 1991 roay 3adukcupoBana npogaxka 14 % ot oOeit
npoJaxu OUTyMa He [T TOPOKHBIX MOKpbIThit. (MucTHTYT OuTymMa 1992).

2.1.3 Ilpou3eoocmeo wiun
[InHBI TPOU3BOAATCS U3 OOJIBIIOTO pa3HOOOpa3us MaTeprasioB. OCHOBHBIE dTAIIbI:

e CMeIIMBaHUE,

e  BBIJICIICHHE,

e  KaJaHApPOBAHUE,
e  co3maHue,

e OTBepacHHE (ByJIKAHM3ALIHA).

2.1.4 Xumuueckasn RPOMBILULIIEHHOCHb CREUYUAIDHDBLX OP2AHUUYECKUX seuiecme

OTa NPOMBIIUICHHOCTh OYCHb PA3HOPOIHASA. YCTAHOBKU MPOHM3BOAAT OOJBLION JMANa30H MPOMYKIUHU, C
UCIIOJIb30BAHUEM OOJIBIIOTO KOJMYECTBA IMPOM3BOACTBEHHBIX IPOIIECCOB M MOTYT COJCpKaTh B cebe U
HCIIOJIF30BATh HECKOJBKO COTEH HMCXONHBIX BEIISCTB UM MPOMEKYTOUHBIX HPOMYKTOB. lIporecchl 0OBIYHO
UAYT KaMITaHUSMH, a TaK)Ke Ha MHOTOLICJIEBBIX YCTaHOBKaxX. [l OMHOTO aKTUBHOTO MHTPEAMEHTa TpeOyeTcs
HECKOIIbKO 3TarnoB TpaHcopmanuu. [Iporeccel 00b19HO coctosT U3 oT 1 mo 40 sTamoB TpaHcopManuy B
3aBHCHUMOCTHU OT MOJIEKYJ. TeXHOJIOTHIECKUE ITAIBl OXBATHLIBAIOT BECh AWATIA30H THITOBEIX MPOIIECCOB, TAKHX
KaK PeakIiH, JKCTPAKIHUS KUIKOCTH JKUIKOCTBIO, pa3lelieHue KUAKast (asza/ )Kuakas aza Win pasieicHue
Kujakas/Teepaas ¢daza WM pa3fieneHue ras/TBepiaas Qasza, JUCTWUIANUS, KpUCTaIM3alusi, CYIIKa,
NOTJIOIICHNE Ta3a, W T.JI. [IPOM3BOACTBO MPOUCXOAUT HEMPEPHIBHBIM MPOIECCOM (MM MEPUOAUUECKHM).
OO6opynoBaHue dYamie BCEr0 MHOTO(QYHKIMOHATBHO. B mporeccax 49acTo HCHONB3YIOTCS PAaCTBOPHTEIH.
Jlroboe mpopearupoBaBIiiee ChIphe MOXKET ObITH TMOO BOCCTAHOBIIEHO, JI10O0 TiepepadoTaHo, 100 BBIAEIACTCS
B OKPY’KaIOIIYIO Cpely Mocie cooTBeTCTBYoIIel 06padortku (HMSO, 1993; EGTEI, 2003).

W3-3a MHOT00Opa3Hs HCIOIb30BaHHBIX MPOIIECCOB, HENb3sI BRIMONHUTH MpocToe onucanue nponecca (HMSO,
1993). BMecTo 3TOr0 KpaTko MpENCTaBICHbl OCHOBHBIC XapaKTEPHCTUKH CYIIECTBYIONIMX YCTAHOBOK IS
nojaydenus (papmareBruueckoi npoaykiun (Cunmukar, 1998; Ipombinuiensbie sxceptsl, 1998; Amremann
1998).

2.1.5 H32omoenenue KpacKu, 4epHul u Kjieauiux eeuiecme

Cblpbe, HCIOJIB3YEMOC B XOJ€ HU3TOTOBJICHUA IIPOAYKIHWHU, BKIIOYACT TBEPABIC BCHICCTBA, CBA3YIOUINWEC
BCIICCTBA, paCTBOPUTECIIN U BCC BUbI ):[06;11301(.

L4 TBCp}II)IC BCHICCTBA JAIOT MOKPBITUIO LIBET, HCIPO3PAYHOCTH U MTPOYHOCTH
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e Cas3ylolMe BeUleCTBa SBISIOTCS KOMIIOHEHTaMH, KOTOPBIE CO3/1al0T OJHOPOJHBIN COCTaB, YAEPKUBAIOT
TBEp/ble BEIEeCTBA B BUJE IUIEHKU M 3aCTaBIISIOT UX MPUIUNATh K MOBEPXHOCTH, KOTOpask NOJIKHA ObITh
OKpalleHa. BOoJIBIIMHCTBO CBA3YIOLIMX BEIIECTB COCTOAT M3 CMOJ M BBICBHIXAIOLIMX Macel, KOTOphIe
OTBEUYAIOT 3a 3aIlUTHBIC M MEXAHUYECKHE CBONCTBA IUICHKH (TO uMeeT OoJjbliiee 3HAYCHHE YIS
JICKOPATHUBHBIX JIAKOKPACOYHBIX MATEPUAIIOB).

e  Jlng perylupoBKH BSI3KOCTH TpeOYIOTCS pacTBOPUTEIN. MaTepHaibl, KOTOpble MOT'YT HCIIOJIb30BATHCS B
Ka4yecTBE pPACTBOPHUTENICH, BKIIOYAlOT B cebs amupaTHdecKwe YIIIeBOAOPOIbI M apOMaTHYecKHe
YIJICBOAOPOBI, CIHHPTHI, KETOHBI, CJIOXKHBIE JQUPB], A(PUPBI AIKOKCHKHCIOTHI OJTHIEHA U
HPONUICHIIIUKOMb.

e JloGaBkamu SBISETCS CBHIpbE, KOTOpPOE MHO0aBisieTcs B HEOONBIIMX KONUYECTBAX M B MaJbIX
korneHTpanuax (0,2-10 %). OHH BBIOJIHAIOT CHEHHATBHYIO (YHKIHIO HIH HPUAAIOT ONMpeaeIeHHOe
CBOWCTBO TOKpHITHIO. [IpuMecn BKJIIOYAIOT B ceOs BBICYIIMBAIOIIEE BEIISCTBO, 3aryCTUTEIH,
[POTHBOBCIICHUBATEIH, AUCIICPIUPYIOIISe BEIIECTBO H KAaTaINU3aTop.

OyHKIMS KaKIOW KpacKd OAWHAKOBAs, HE3aBUCHMO OT TOTO HM3TOTOBJIEHA JIM OHA Ha alKUIHOM WM Ha
JaTeKCHOU OCHOBe (Ha OCHOBE comoiMepa OyTaaueHa u CTuposna). Beibop MCronb3yeMoit Kpacku 3aBUCHT OT
OKpaIInBaeMoi IMOBEPXHOCTH M HEOOXOINMBIX XapaKTePHCTHK.

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

Bbi6pocel HMJ1OC

UcxogHoe N3roTtoBrneHue

cbipbe NPOAYKTOB MpoaykTbl

PﬂcyHOK 2-1 TexHoJioruueckasi cxema KaTeropum MCTOYHUKa 3.C Xumuueckue BelieCcrna

2.2 MeTtoouku

MeTtouKu onMcaHbl B mojpasaeie 2.1 HacTosIel riaBbl.

2.3 Bblbpochl

2.3.1 Oépabomka noruypemana u neHONOJIUCMUPOIA

BI)I6pOCI)I MMPOUCXOIAT HU3-3a UCITAPCHUA BCIICHUBAIOIINUX BCIICCTB U COCTOAT M3 CFC wu ankaHoB (HeHTaH,
GYTaH), COOTBETCTBEHHO. Bce ncmosyb30BaHHbIE BCIIEHUBAIOIIINE BCIICCTBA, B KOHCYHOM HMTOI'C, BBIACIAIOTCA B
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aTMocd)epy, €M HE MNpPpEeAYCMOTPEHbI HEKOTOPBIC BHUAbI IOIVIONIAIONINX YCTpOﬁCTB. OI[HaKO mponecc
BBIJACIJICHUS BCCX BCIICHUBAIOIINX BCIICCTB U3 AYCCK HOHHprTaHOBOﬁ TICHBI MOKCT 3aHATH I'OJBI.

B 3aBHCHMOCTH OT BCIICHHMBAIOIIETO BEIIECTBA, BhIOpocamu sBistores F11, F12, F22, 6yran u menran. B
HACTOSIIEe BPeMsl BBIOPOCHI COCTOAT JIABHBIM 00pa30M M3 IEHTaHa, TaK OH HAHOOJIee YacTO MCIOIb3YeTCs KaK
BCIICHMBAIOIIIEE BEIIECTBO, TaK KaK IO 3aKOHY 3alpEIleHO HCIIOAb30BaHHe (TOPCOMECPIKAIINX MapHUKOBBIX
rasos.

2.3.2 Okxucnenue 6umyma

KyObI okucnenus Outyma SBISIOTCS UCTOYHHKAMU TBEPIBIX YIIIEBOIOPOJIOB, ra3000pa3HbIX YIIEBOAOPOIOB U
OKHCcH yriiepoaa. BBIOpOCHE Ta3000pa3HBIX YTICBOAOPOJOB HEOOJNBIINE BCICACTBUE IPEIBAPUTESIHLHOTO
yIaJeHUs JIETyYuX YIIEeBOAOPOAOB B AUCTWIIISLIMOHHBIX YCTAHOBKAX.

Tun ceipoii HeTH U CBO¥icTBa OMTYyMa MOTYT OKa3aTh BJIMSHHE Ha BBIOpochl. Hampumep, YmpasieHue 1o
oxpane okpyxaromieit cpeast CIHA (USEPA, 1980) npenmosaraet, 4To HeperyIHpyeMble BBIOPOCHI BBILIE IS
OuTyma, MONydeHHOTO W3 Oojee Jeryded cwipod HedTm 3amamHoro wim Cpeanero Bocrtoka, yem wu3
CPeIHEeKOHTHHEHTAILHOH 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 RPOMBIUIEHHOCHb CREUUATIbHBIX OP2AHUYECKUX 6eu,eCmE

2.3.4.1 3navamuii Homep HMJIOC-mecT BbIIes1eHHs] BHIOPOCOB

KonTyps! BIMycKka ra3000pa3HBIX MPOAYKTOB CIOXKHBL. J{JIsI OJHOTO M TOTO ke 00OPYHOBAHUS CYIIECTBYST
HECKOJIbKO TOYEK BBIITYCKa, KOTOPbIE 3aBUCAT OT BBINOJHSIEMBbIX onepanuil. bosibiioe Koau4ecTBO TOUeK
BBIIYCKa BO3HUKAET BCIIECTBHE:

e OrpaHn4eHU MO Ka4eCTBY, HEOOXOIMMBIX B JAHHOM CEKTOpa BO H30CKaHHE PHUCKA MEPEKPECTHOTO
3arpsI3HEHMS;

e  OrpannveHui Mo 6€30MaCHOCTH, HANIPUMED, BO N30EKAHNE KOHTAKTA ¢ HECOBMECTHMBIMH Ta3aMH.

VYcranoBkH ¢ ToA0BBIM moTpedieHreM pactBoputesis or 900 mo 1500 T moryr cosmasath ot 10 mo 50
BbIOpocoB HMJIOC B atmocdepy.

bonpmoe koaM4ecTBO TOYECK BBIITYCKa O60py}10BaHO KOHACHCAIIMOHHBIMU C€IlapaTopaMn [Jisd 3axBaTa
HMIJIOC. Mns 3axBaTta KOPPO3HMOHHBIX WJIM TOKCHYHBIX T'a30B HEKOTOpbIE BEHTUJISILIMOHHBIE OTBEPCTHS
BBIITOJIHAIOT HAa KOJIOHHAX ITOTJIOIICHHA 3arp513HeHm71 Opr)KZHOHIGI’I Cpenabl. Korz[a MNPUMCHAIOTCA BTOPUYHBIC
METOJIUKM YCTPAHEHUS 3arpsi3HEHH OKpYXarolied cpenbl, HeoOXOIUMO COEAUHSATh BEHTWISLIMOHHBIC
OTBEPCTHUSL.

2.3.4.2 N3menuusocThb BbIOpocoB HMJIOC ¢ TeuenneM BpeMeHHU

Konnenrparmun HMJIOC y pa3HbIX TOYEK BBIMyCKa MOTYT OTJIMYAThCs. CyIIECTBYIOT BBIOPOCHI C BBHICOKHM
pacxomoM OTpabOTaHHOTO Tra3a W HU3KHUMH KOHIEHTpAIMSIMM; K JaHHOH TpyIIe OTHOCHUTCS OOImas
BEHTWIALIMSA 3aBoja. Jlpyrue BBIOPOCHI, TakW€ KaK BEHTWIALMOHHBIE OTBEPCTHS IPOU3BOJCTBEHHOTO
000pyIOBaHMs, XapakTEPU3YIOTCS OYEHb HH3KHM pacxoioM oTpaboTaHHOTO Taza (OKOJIO HMS/LI) u
koH1eHTparusmMu HMJIOC, koTopbie MOTYT OBITh BRICOKHMHU.
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Breiopocst HMJIOC oveHb M3MEHYMBBL: BBICOKAs H3MEHYMBOCTH B MOMEHT BPEMCHHU, KOTJA MPOHCXOIUT
BBEIOPOC M HEMOCTOSIHHBIE BHIOPOCHI.

JlanHas cuTyanms TpPHBOAMT K OoJjiee CYIIECTBEHHBIM 3aTpaTaM Ha 0OOpabOTKy BEIOPOCOB: YCTPOWMCTBO
ra300YUCTKUA JIOJDKHO OBITh B COCTOSHHM OYMCTHTh ITHKOBOE KOJHMYECTBO BBIOpocoB. OmpenencHue
napaMeTpoB 00OpYIOBaHUS ISl YCTPaHEHHs 3arpsi3HEHHH OKPYKarolled cpelibl TODKHO ObITh OCHOBAHO Ha
MMKOBBIX BbIOpOcax (HEOOXOJMMO YYUTHIBATH YaCTOTy MUKOB). [103TOMY 3/1eCh BIIOXKEHHS BBIIIE, YeM IS
OOBIYHBIX BBIOPOCOB.

2.3.4.3 BoJabloe KOJHYECTBO HCMOJIb30BAHHBIX PACTBOPHUTEJIEi

B naHHOH [esTeqbHOCTH, AaXKe XOTS MATh PacTBOpUTENEil (MeTaHoJ, TOJYOJI, aleToOH, 3TaHOJ, MUXJIOPHUJ
MeTaHa) coCTaBisstoT okono 70 % moTpeGiieHHsT HOBBIX PACTBOPUTENEH, HCIOIB3YIOTCS MPUOIM3UTEIBHO
okoio 40 pasnuuHbIX pactBOopHTened. Hampumep, Bo ®panmumm (Aitemann, 1998), morpebienue
XJIOPUPOBAHHBIX pacTBOpuTeneil cocraBisieT okoio 20 % oT oOmero moTpeOJeHUs pacTBOpUTENCH. DTO
0OJIBIIIOE  KONUYECTBO PACTBOPUTEINCH, HAIWYHE XJIOPUPOBAHHBIX PACTBOPHUTENEH W OrpaHUYCHHS IO
0e30MacHOCTH U KAdecTBY 3aTPYAHSACT HCIOJIb30BAHWE BTOPHYHBIX METOMUK YCTPAHECHHUS 3arpsA3HEHUI
OKpy»XKarollleld cpemsl W 1enaer ero Ooiee moporum (oOpadorka HCl mpu cxxuranmy, orpaHHYeHHON
BO3MOYKHOCTH COOPKHM U ITepepabOTKH PacTBOPHUTEIEH).

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

e HeopranuzoBaHHBIE IOTEPU HA ITAIE U3TOTOBJIECHUS,
e [lorepu npu 3an0IHEHUH U OUUCTKE,
e [lorepu oT mpuiMIaHUs NPOAYKTa K COCyaM U 000pyI0BaHUIO,

L HeOpFaHHSOBaHHLIe IOTCPU MNPpHU CMECIIMBAHUU MTPEIAPATOB U XPAHCHUHN PACTBOPUTEIIA

2.3.6 Odesxcupusanue, yoanenue nUULE8020 U HENUULEB020 MACTA

HMUJIOC BoiaensroTcst Ha pa3HBIX MPOU3BOICTBEHHBIX dTaNax.

2.3.7 Ilpomviunennoe npumenenue Kieaujux eeuiecmae

HMUJIOC BoiaensroTcst Ha pa3HBIX MPOU3BOICTBEHHBIX dTaNax.

2.4 CpepacTtBa perynupoBaHus

B pamxax EC-27, BBIOpOCH pacTBOpuTenel 3HaunMTeNnbHO CHM3WIMCH ¢ 1990-x romo, mocie BBEINCHUS
JupexTuBbl 0 BeIOpocam pactBoputeneit 1999/13/EC. Onnako maHHas AUPEKTHBA HE PACIpPOCTPaHSIECTCS Ha
BBIOPOCHI OT O00pabOTKM TONHYPETAaHOBOW TMEHBI M  MCHOMNOJMCTHPONA, OKUCICHHA Outyma W
(hapMarieBTHUECKUX MPOIYKTOB. Bo MHOTHX CTpaHaX, 0O[JHAKO, CYIIECTBYIOT CBOU IPaBUIIa 1 HOPMBI, KOTOPEIC
ele OoJIbIle CHIKAIOT BBIOPOCHI OT MCTOYHHMKA 3TOW KaTerOpHH.

OnucaHus CpeJCTB PEryJIUPOBAaHUS HWXKE JIaHBl HA OCHOBAHWU TIOJIOKEHHUS JIeN Tepe]] BCTYIUICHUEM B CHITY
JMpEeKTHBEI U MOATOMY MOTYT OBITh ycrapeBmmmu. Bae EC-27 BBIOpOCEI MOTYT UMETh 0ojice BBICOKHE
YPOBHHU.
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24.1 QOépabomka noauypemanoBoil neHvl U NEHONOIUCHUDPOIA
Bosmoxxnoctr camkeHust Beiopocos HMJIOC:

e 3amena CFC nenranom u OytaHoMm cHikaeT BeIOpocsl CFC 3a cuer yBenuueHuns BEIOpPOCOB alikaHoB (yxe
c/ieTIaHoO B OOJIBIIIMHCTBE CITy4YacR)

L4 Pel"an/IpOBaHI/Ie /cxuranue IICHTaHa, HC3aBUCHUMO OoT TOro, HUMCIOTCA ]I OIIPEACIICHHBIC
NPOU3BOACTBCHHBIC MOYJIH,

e  CHIDKEHHE JOITOCPOUHBIX BEIOPOCOB 3a CUET PETYIUPYEMOTO PaspyIICHHs UCIOIb30BAHHOTO MaTepHaia
B BHUJIE MEHBI (HAIPUMeEP, U30JSIIUSA PEPPHIKEPATOPOB);

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

I[pyra;l METOANKA CHIKCHUSA 3aKIIIOYa€TCA B HAIIPpaBJICHUN OTpa6OTaHHI:IX Ta30B B KOTCII. O,E[HaKO CTOUMOCTH
JIAaHHOM METOJUKH HE pacCHUTHIBAJIACDH.

JAns cHuwKeHUsT BBIOPOCOB MOTYT HCHOJIB30BATHCSA JONOJHHUTENbHBIE METOIWKH. B OTHENbHBIX CTpaHax
UCIIONIB3YETCSl 3aXOpOHEHHe. METONUKM OKHCICHUS SBISIOTCS Hamboiee YacTO WCHONb3YeMBIMH, HO
0TpabOTaBIIHE Ta3kl, COACPIKAIINE MTEHTaH, TAKKE MOTYT pa3pyIIaThes B KOTIIE.

Iasee mpeacTaBiieHbl JaHHbBIE 0 CHIDKEHUIO BEIOPOCOB 1yis mosmctupoia (EGTEI, 2005):

¢ B HacTosiIee BpeMsi HIMEIOTCS FPAHYJIbI EHOMOJIMCTHPOIA TOILKO ¢ 4 % menTaHa. OHAKO BCE THIIbI
OPOAYKI[MKA HE MOTYT OBITh Mpou3BeleHbI U3 AanHHOro 4 % momuctupona. He MOTyT OBITh MOTYYCHBI
POIYKTBl HU3KOIl IUIOTHOCTH, KOTOpbIC wamie Beero mpomssomsires (< 20—25 xr/m®) . Hampumep, Bo
OpaHMM 3TO OTrpaHUYEHHE CHIDKaeT ucnojib3oBanne 4 % mneHomomuctuposna a0 25 % obmero
MPOU3BOJICTBA EHOIOIUCTUPOIIA.

o IlepepadoTka oTx010B nmoaucTuposa (OTXOIbl OT MPOM3BOJACTBA, BO3HUKIIUE HA TUIOIIAIKE, 4 TAKKE
OTXO[bl TMOJHCTHPOJIA OT BOCCTAHOBICHHMS 3a MpeleiaMH IUIOLIAJKK) HCIONb3yeTcss Bce wamie. [lpu
(hOpPMOBaHHMHU TIOSBISIFOTCS OTXO[BI BCIEHEHHOro mojucTupoia. B Humepmanmgax, Hampumep, OOIIuii
o0beM  MepepabOTaHHOrO  MOJUCTUPOJA HAa MPOU3BOJACTBEHHBIX  MOIMHOCTAX  (OTXOABI  MOTYT
nepepabaTEIBaThCS B X0/ APYroro Buaa aesteabHocTh) coctapimsier 5 % (Infomil, 2002). Mcmons3oBanue
nepepabOTaHHOTO TOJUCTHPOJIA OTPAHWYEHO B IEsIX OOECIEUCHHUs] KauyecTBa. B JTaHHOM JIOKYMEHTE
YYHTBIBaeTCS ypoBeHb 15 %.

B xadecTBe BTOpUYHOMN MephI il 00pabOTKH BHIOPOCOB MpeAdKCIanaepa MOTYT UCTIOIB30BaThCS acOPOLIUs
AKTUBHPOBAaHHBIM YIJIEM MM CxXuraiue. B cucreme cOopa rasa MJOMKHBI OBITH MPETYCMOTPEHBI
IIPEIPKCIaHIEP U IICEBJO0KUKEHHBIH CII0M.

2.4.2 Okucnenue oumyma
CpencTBa peryamupoBaHus MpoIiecca BKIIOYAIOT B ce0sI cliemyromniee:

e  BEpTUKAJIbHBIC, 3 HE TOPU3OHTAILHBIC KYOBI;

e OUTYM, BBIACTSIONINN MEHBIIE BHIOPOCOB,;

e OoJiee BBICOKAs TeMIIEpaTypa BOCIUNIAMEHEHUS OUTyMa;

e bBornee HU3KHE TeMIepaTypbl OKUCICHNS OUTyMa.

TepMokamepsl JTOKHTaHHS BMECTE C 3aKPHITHIMH CHCTEMaMH 3axXBaTa WCIONB3YIOTCS JUISl PETYIHUPOBAHHS
BBIOPOCOB CXKHUTAHHUSA OT KyOOB OKHCIIEHHS OMTyMa. XOTS KAaTAIUTHYCCKUE KaMepPbl TOKUTAHUS MOTPEOIISIOT

MCHBUIC AOTIOJHUTECIBHOI'O0 TOIUIMBA, OHW HC MOI'YT HCIIOJIB30BATLCHA, TaK KaK KaTaJIu3aTop IMOABCPracTCsA
6I)ICTpOMy 3arpsA3HCHUIO U 3a0MBaHHIO H3-32 COCTaBJIAIIOIIUX ABIMOBBIX I'a30B IIpoOLICCCa.
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2.4.3 Ilpou3eoocmeo wiun
Omnepatopsl MOTYT co0JTI0AaTh TpeboBarus JupeKTHBBI OAHUM 13 cireayonmx crocobos (EGTEI, 2003):

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

e BBCICHHEM CXEMbI CHIDKECHHS IS OOCCIICUCHHUSI COOTBETCTBHS OOLIEMY TMPEACIbHOMY 3HAUYCHHUIO
BBIOPOCOB (B YACTHOCTH, ITyTEM 3aMEHBI TIPOAYKTOB C OOBIYHO BHICOKUM COJIEPYKAHHEM PacTBOpHTENEH Ha
TPOTYKTHI C HU3KKUM COJIEPIKAaHUEM PACTBOPHUTEITS MITH TIPOIYKTHI 6e3 pactBoputens) (Bapuanr Il).

JlupekTrBa TMpUMEHSIETCS K YCTaHOBKaM C ToTpeOieHneM pactBopurens Ooinee 15T B roxa. [lpeaenbHble
3HAYEHUsI BEIOPOCOB VIS CITy9YaeB MpUMeHeHHs JJupeKTUBEI npeacTasieHsl B Tabmume 2.1.

Tabauna 2-1  IIpegenbHble 3Ha4YeHUSA BHIOPOCOB MPH U3rOTOBJIEHHU KPACKHU, YePHUJI H KJIeAUIUX BellecTB
(EGTEI, 2003)

Bapuanr | Bapuanr 11
IToporosoe IIpenesabHoe 3Hayenue | HeopranuszopaHHbie Oo6mme BHIOPOCHI
norpeodJieHue BbIOpOcoB JIOC B BbIOPOCHI % 0T BBOIMMOIO
pacTBopuTest 0CTaTOYHBIX ra3ax % oT BBOIUMOIO KOJIN4ecTBa
[T/ron] [m C/HM] KOJIHYeCTBA pacTBopuTeIs
pacTBOpHTEJISI
>15 20 25 25

IlepBuuHbIe Mepbl OBUTM HA3HAYCHBI JJISI OMPEICICHUS PEATbHBIX CPEAHUX KOA(P(GHUINEHTOB BHIOPOCOB s
Bcero EBporeiickoro cexTopa MpOM3BOACTBA IMIKMH (OT BEJIOCHIICIHBIX J0 FPY30BbIX). TH MEPHI OMUCAHBI MIPH
momoru BLIC (2003). OcHoBHas curyarust orpaxkaer mosokerne aen B EBpome B 1990 romy. Beibpocsr
pactBoputes orieHensl BeaumdarHoi 10 10 kr JIOC/T mpomykra (BLIC, 2003).

IIponeHT KIIeAIUX BEIECTB, MOKPHITUH, YSPHHUI M OYMIIAIOIINX BEIICCTB HA OCHOBE PACTBOPUTEIS HEJB3sI
cHIKaTh MeHee 25 % (OleHKa) B LeNsIX 0€30MacHOCTH.

Bropuuanas mepa — mns nanpHelero camwkeHns BeiopocoB HMJIOC cyriecTByeT TETIOBOE OKHCICHHUE.

2.4.4 Xumuueckasn RPOMBLULIIEHHOCHb CREUUAIDHDBLX OP2AHUUECKUX eeuiecme

B upextuse EC yuuThIBaeTCS TOIBKO NMPOU3BOJACTBO (hapMaIleBTHUECKUX MPOAYKTOB. Ilopororoe 3HadueHue
notpebaeHus pactBoputens coctaBiseT 50 1/rog. Omepatopbl MOTYT coOnmtoaTh TpeOoBaHus JMPEKTHUBHI
oHUM u3 caeayronmx crocobos (EGTEI, 2005):

e BapuanT 1: cobmofeHneM npeaeabHbIX 3HaueHnit BiopocoB HMJIOC B 0cTaTOUHBIX Ta3ax U MpeleNbHBIX
3HAYCHUI HEOPTraHU30BAHHBIX BEIOPOCOB;

e  BapuaHT 2: COOMIOAECHUEM OOLINX NMPeeNIbHBIX 3HAUCHUI BHIOPOCOB.

IIpenenpHbIe 3HaYCHMSI BEIOPOCOB MpencTapiieHsl B Tabnume 2-2.
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Tadmuna 2-2  IlpeaejabHble 3HAYEHUS BHIOPOCOB MPH M3TOTOBJIEHHH KPACKH, YePHHJI U KJIeSIIUX BellecTB
(EGTEI, 2005)
Bapmuanr | Bapmuanr |
IIpenenbHbie IIpenenbHbie IlpenesabHble
3HAYeHHs BHIOPOCOB 3HAYeHHSA 3HAYEHHH
HMJIOC B HEOPraHM30BaHHBIX HEOPraHu30BaHHBIX
OCTATOYHBIX I'a3ax BeIOpocoB HMJIOC | Be16pocoB HMJIOC %
[Mr C/Hm?] % OT BBOIHMOTO OT BBOIHMOTO
KOJINYecTBa KOJIN4YecTBa
pacTBopuTeNs pacTBopuTes
Hogsle ycTanoBKkH 20 5 5
CymectBytomue 20 15 15
YCTaHOBKH

JInst CHIDKEHHS [TOTEPh PACTBOPHUTEIS M BHIOPOCOB B arMoc(epy MMEETCs OOJBINOE KOJIUYECTBO IMEPEIOBBIX
METOJMK M YCOBEPIICHCTBOBAHHBIX IIPOLIECCOB, KOTOPHIE OBUIM BHEAPEHBI HAa YCTAHOBKAX HECKOJILKO JIET
Hazaj. Llenpro 3THX Mep SBJISETCA KOHTPOIb coaepxkanne BeiopocoB HMJTOC. Takue Mephbl BKITIOYAOT B cebs
(Cunpukar, 1998; TIpombinuieHnsle skcrepthl, 1998; Ammemann, 1998; USEPA, 1994a; EGTEI, 2005),
Harpumep, (IpeICTaBIECHHBIN CITHCOK HE ABIIACTCS HCUCPIIBIBAIOIINM):

e paloTy B KOHLIEHTPUPOBAHHBIX CPENaAX IS CHIKCHHUS [TOTPEOIICH S PACTBOPUTENS,

e  YBEJIMYEHHOE HCII0JIb30BaHUE HU3KOJIETYYUX U JIETKO KOHAECHCUPYIOIIUXCS paCTBOPUTEIIEH;

L N3MCHCHUEC KOHKPCTHBIX pa6oqnx yCJ'IOBI/Iﬁ JJIA TUCTUIIIIAIA (HaHpI/IMep, JUCTWLIAIUA IIPU OOBIYHOM
JaBJICHHUHU BMCCTO BaKyYMHOﬁ I[I/ICTI/IJ'[J'ISIIII/II/I);

e peanu3auus BBICOKOM KyabTypbl mIpou3BoxcTBa, mnoBblieHHbIH KIIJI koHnencaropa (yBenuyeHHas
IUTONIA/b TIOBEPXHOCTH OOMEHHUKA U YBETMIEHHBIE MOITHOCTH OXJIAXKICHHUA);

e U3MEHEHHE TEXHOJOIMH: BaKyyMHBIH HAacoCc C CyXUM YIUIOTHEHHEM BMECTO BaKyyMHOIO Hacoca ¢
THIPABIMYECKUM TOPIIHEM; 3aKpbIThie (QUIBTPHI MMOJ JaBJICHHEM WM BaKyyMHble (DUIBTPHI, Halie
TepMETUYHBIC PIIBTPEI, YEM OTKPHITHIC; BAKyyMHBIE CYIIMIIKH, 00SCTICUMBAIOIINE JTyUITyI0 KOHICHCAIHIO
pacTBOpUTEINS, U T. JI.

B cootserctBun ¢ gandbiMa Cunankata (1998) u Ipomsbiinienusix skcreproB (1998), ykasaHHBIC BbIiie
Mepbl 00eCTIeYNBAOT CYIIECTBEHHOE CHIbKeHUE BeioOpocoB HMJIIOC.

IIpumeyanue
Bericokas KynbTypa npousBojcTsa BkiarouaeT B cedst (USEPA, 1991; Annemana, 1998; EGTEI, 2005):

e Oomee >PQeKTUBHOE PEryIUPOBAHUE IMEPUOTUIHOCTH IMOJAYH, CMCIIUBAHUS, TEMIIEPATYPHI, a TaKXkKe
OPYTUX TAapaMeTpoB peakiuu (PerylupoBaHUE IaBICHUS Ui CHIDKCHUS MOTpeOJeHHS a30Ta H
COOTBETCTBYIOLIUX HOTEPh OT PEAKTOPOB, U T.J11.);

*  ONTUMH3ALHS TAPAMETPOB MPOIIECCOB;
¢ 3(pdexTrBHOE MPOU3BOACTBO U IpadK 00CTY)KUBAHUS

e  YCOBEpIICHCTBOBAHHBIC METOAMKH OOpAaOOTKH W XpaHEHHWS MaTepuana,
e Jpyroe.

BcenencTeue pasHbIX CHUTyallMd Ha BCEX YCTAHOBKAaX YHHMKAJIbHBIE METOABI YCTPAHEHMS 3arpsi3HECHUS
OKpY)KaloIllel cpefipl HeJb3s MPUMEHATh OObIUHBIM 00pa3zoMm. CrenoBaTenbHO, BTOPHUYHBIC METOJIBI
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yCTpaHEeHHs 3arpsA3HEHUI OKpyXKalolled cpeapl, NPUMEHSIOIIMEcs Ha YCTaHOBKaxX JMJISi H3TOTOJIBEHUS
(hapMaIleBTUYECKUX TPOIYKTOB, HE 3aJaHbl OTACIBHO; TaK KaK BO3MOXKHOCTh HCIIONB30BAHUS KAXKIOM
METOAUKN CHIDKCHHUSI OIPENeNuTh TPyAHO, BropmuHast Mepa 01 mperdmonaraet MCHONb30BaHHE HECKONBKUX
METOJIOB: TEPMHUUYECKOE OKHCIICHHE, KOHICHCAIlHsI, a[ICOPOIMs aKTHBUPOBAHHBIM yriiém, mororieHue (EGTEI,

2005).
BriBOI

B cootBercTBHM ¢ nHopManuei, moaydenHoi ot Cunmukata (1998), IpomsiinieHHbIX dKcnepToB (1998) u
Annemany (1998), paccMaTpuBarOTCs TPH CUTYALIHMH:

e  YCTaHOBKH, BhIIEstomue 6onee 15 % 0T BBOAMMOro KOJHYECTBA PACTBOPUTEISI: YUUTHIBACTCS CPEIHEE
3Hauenre 30 %. DTO COOTBETCTBYET OCHOBHOMY Cilydaro (KOTJa HE HCIIONB3YIOTCS HU CIICIUAIbHBIC
NEPBUYHBIC CPEACTBA PETYTUPOBAHUS, HU BTOPUUIHBIE MEPHI);

e  YCTaHOBKH, BhIICIsONME OT 5 10 15 % OT BBOIMMOTO KOJIMYECTBA PACTBOPUTENIS. YIUTHIBACTCS CpEIHEES
3HayeHue 8 %;

e  YCTAaHOBKH, BbLAEsIONME MeHee 5 % OT BBOJMMOIO KOJIMYECTBA PACTBOPHUTEINS. YUHTBIBACTCS CPEIHEE
3nayenue 3,5 % .

245 H32omoenenue Kpacok, 4epHuil U K1esauux 6euiecme
OrnepaTopsl MOTYT COOTBETCTBOBATH TPEOOBaHUAM JIHPEKTUBHI OHUM U3 CIICAYIONIHX CIIOCOOOB:

e  coOnroJeHreM TIPEACIBHBIX 3HAUCHUIT HEOPTraHM30BAHHBIX U HATIPABICHHBIX BRIOpoCcOB (pemieHue I);

e  COOJIOJICHHEM OOIIETO MPeIeIbHOTO 3HaUeH s BRIOpocoB (pemienwe |l).

JlupekTiBa NpUMEHseTcs K yCTaHOBKaM ¢ mnoTpeOiiennem pactBoputens Oosee 100 T/rox. [penenvHble
3HauYeHUs BEIOPOCOB JUIs CIIOCOOOB ITpUMEHeHUs! J{npeKTruBEI npescTapieHs! B Tadmune 2-3.

Taoauna 2-3 IIpenenbHble 3Ha4YeHUs! BbIOPOCOB /ISl M3TOTOBJIEHUS KPACOK, YePHMJI M KJIeSIIUX BellecTB
(EGTEI, 2003)
Pemennue | Pemenne |1
IToporosoe IIpenenbHbie Heopranuzannonsnie Oo6mue BHIOPOCHI
norpeodJieHue 3HAYeHHs BLIOPOCOB BbIOPOCHI % OT BBOIHMOIO
pacrBopureds [t/roa] | JIOC B ocTaTOYHBIX % 0T BBOIMMOIO KOJIM4YecTBa
razax KOJIMYeCcTBA pacTBopHTeIs
[mr C/Hwm?] pacreopurens
100-1 000 150 5 5
> 1000 150 3 3

CoracHo US EPA (1992), o6mnit cpeanunii ko3 duIineHT BHIOPOCOB I JaHHOTO pasaena coctasiser 3,4 %
OT  BBOJUMOI'O KOJIMYECTBA PACTBOPHTENSI. YUHTHIBAIOTCS TOJIBKO TIEPBHYHBIE MEpbI, OCHOBAaHHBIC Ha
MepPeIOBOM OIBITE, TAK KaK BHIOPOCHI J0OCTATOYHO HU3KHE. ITO ciexyromue Mepel (USEPA, 1992; EGTEI,
2003):

e  YTWIM3aLUS apOB PaCTBOPUTEIIS IPU PACIIPEICIIEHUH ChIPBS,

1 . o
( ) BBoanmoe kolmdecTBO PaCTBOPUTEIIA. KOJIUYECTBO OPTaHUYCCKUX PACTBOPUTEIICH, UCIOJIb30BAHHBIX B Ka4€CTBC

BBOJIMMBIX B TIPOIIECC B TEUYCHHUE BPEMEHH, 38 KOTOPOE PACCUUTHIBACTCSI BECOBasi KoMITeHcanust (MpuoOpPETEeHHBIH PACTBOPUTEITD)
+ KOJMYECTBO BOCCTAHOBJIEHHBIX M IIOBTOPHO UCIOJIb30BAaHHBIX OPraHMYECKUX PAaCTBOPUTENEH B KaueCTBE BBOJMMBIX B IIPOILECC
(mepepaboTaHHbIC PACTBOPHUTEIN YIUTHIBAIOTCS KX pa3, KOTJa OHU UCIIONIB3YIOTCS B YCTAHOBKAX).
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e pasrpy3ka 004YeK BUJIOYHBIMH ITOIHEMHUKAMHU BO M30€KaHIE yTEUKH,;

e  0XBaT MOOWJIBHBIX PEaKTOPOB;

®  HCIONB30BaHUE 0OJ€e CHIBHBIX PACTBOPHTEINEH IS CHIDKCHUS HEOPTaHU30BAHHBIX BEIOPOCOB;
e  ICIIOJIb30BAaHUE OUMIIAIOLIMX BEIIECTB C MEHBIINM COJIEpXKaHUEM PacTBOPUTENEH;

e  CIIOJIb30BAaHUE aBTOMATUYECKUX OUYMILIAIOIINX BELIECTB;

e 1epepaboTKa OYHUILAIOUINX PACTBOPOB;
e Jipyroe.

BroprunsiMu MepamMu MOTYT OBITH THOO CXKHUTaHWE, THO0 KOHACHCAIS IS IIepepadOTKH HEUCIIONb30BaHHBIX
pacTBopHTeNei. YCIOBHUS HE SBIIOTCS ONTUMAIBHBIMU U CXKUTAHUS © OOJNBIIOE YHCIIO BEHTHIIAIIMOHHBIX
OTBEpCTHIi, KOTOpble HE00X0AMMO 00pabaTeiBaTh, BENET K BBICOKOH CKOPOCTH TMOTOKA C HHU3KUMHU
koHneHTpamusamMu JIOC. Kpome Toro, pacTBOpUTENHN SIBJISIOTCS CHIPbEM, KOTOPOE MOXKET OBITh NMOBTOPHO
ucnosb3oBano B mporecce (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 CIEAYIOMIEM:

L €CJIM UMECCTCA HOI[pO6Ha${ I/IH(I)OpMaI_lI/IH, CIEOYyeT €€ UCIOJIb30BATh,

®  CCIIM KaTeropusl UCTOYHHKA SBIISETCS OCHOBHOM KaTeropuew, HeOOXOAMMO MPUMEHSITh METOll YPOBHS 2
WIH JIydiie coOpaTh MOAPOOHBIE BXOJHBIC NaHHBIC. B Takux ciaydasx, JepeBO PEUICHHHA HAmpaBlIIeT
MOJIb30BATENs] K METOJy YPOBHS 2, TaKk KaK OH CUUTAETCA 0oJiee MPOCTHIM I MOJIy4YeHHUs] HEOOXOTUMBIX
BXOJIHBIX JAaHHBIX IO JAHHOMY TOJXOAY, 4eM cOOp JaHHBIX OOBEKTHOTO YPOBHS, HEOOXOIMMBIX IS
OLIEHKU Y POBHS 3;

e AnpTepHaTHBa NPUMEHEHUIO METO/a YPOBHS 3 C HCHOIB30BAaHUEM JAETAIbHOTO MOAEIMPOBAHMS ITpoLecca
BKJIIOUEHA B JIaHHOE JIEPEBO peleHuil HesBHO. OIHAKO JeTajJbHOE MOJCIMPOBAHNE BCET/Ia BBIOIHACTCS
Ha OOBEKTHOM YpOBHE, IPU STOM pPE3YIbTAaThl JaHHOTO MOJICIHPOBAHUS IPEICTABICHH Ha JEpeBe
pelleHuit Kak O0OBEKTHBIC JaHHBIE.
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Hauano

OxBaveHo
n BCe
notpebnexue

,El,a Wcnonb3osatb
TONbKO AaHHbIe
no o6bekTy
YpoBHsa 3

Wwmetotcs nu
[aHHble no
obbekTy?

Mcnonb3osaTb
flaHHble Mo 06BbeKTy
YpoBHs 3 1
3KCTPanoNAUMIo

Mpenyc ,D,a Wcnonb3oBaTh AaHHbIE MO OCYLLECT
MOTPEHO N pas BNAEMOI AeATeNbHOCTU YPOBHSA 2,
ferneHne TexHo XapaKTepHble st TEXHONOornmn 1
nornn? koaduureHToB BbIGDOCOB

Paa,qenmb AaHHble No
OCYLLECTBNAEMON AEATENBHOCTU U
KO3 PULIMEHTBI BEIGPOCOB MO
TexHonornam

OCHOBHOMN
VCTOYHUK?

MpumennTb
K03 PULMEHTbI
BbIGpocoB YpoBHS 1
N0 YMOMYaHuio

Pucynok 3-1 JlepeBo pemenuii 1isi kareropuu ucrounnka 3. C XumMnyeckue Belecrsa
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

JanHoe ypaBHEHHE IPUMCHSETCSI HAa HAIMOHANEHOM YpPOBHE C WCIIONB30BAHUEM TOIOBOTO OOIIEro
MIPOM3BO/ICTBA WJIM IPUMEHEHUS XUMUUECKHUX BELLECTB.

Koaddurmentsr BBIOPOCOB YpPOBHS TIPEAINONAraloT YCPENHCHHYIO WM CTaHIAPTHYIO TEXHOJIOTHIO U
pealu3aliiio  YCTPaHCHWH 3arps3HEHUN  OKpYXKaloleW cpembl B CTpaHe M OOBCIUHSIOT Pa3HbBIE
BCIIOMOTI'aTeJIbHbIE MTPOLECCHI ISl HICTOYHMKA B JAHHOM KaTEerOpHH.

B ciydae, korga cienyer yUuTHIBaTE 0cOOBIE BOSMOKHOCTH OOPBOBI C 3arpsA3HCHHUSAME, METOI YpOBHS 1 He
MIPUMEHSETCS], @ UCTIONIb3YIOTCS METOIbl YPOBHS 2 U 3.

3.2.2 Koygpguuuenmut ev16pocos no ymonuanuio

B Tabmuue 3-1 mpexacraBieHb! Ko3((HUIMEHTH BBHIOPOCOB Mo yMmomdaHuio mist BeiopocoB HMJIOC ot
xuMHuueckux BemiectB. OHU BbIBeleHbl M3 Mojend CHHEPrUM U B3aMMOJACHCTBHS HapHUKOBBIX Ta30B H
sarpsisaenus Bosayxa |[IASA (GAINS), ¢ yuerom Beeii mesitensHocTd GAINS, siBrsitoriieiicss 4acThio JaHHOM
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KaTeropud MCTOYHMKA. He BKJIIOYEHA TOJIBKO CIEluaibHas OpraHuyYecKass XUMHS, TaK Kak BBIOPOCHI OT
JJaHHOM KaTeropuy UCTOYHMKA BBIPAXKEHBI HA €MHUILY MAcChl pAaCTBOPUTEIS, & HE IPOU3BEICHHOIO IPOIYKTA.

[arnee mpezacrtaBieH cpefHuil Kod(QduUIMEeHT BHIOPOCOB MO BCeil NEATEIBHOCTH M €ro CleoyeT HPHMEHSTh,
cobmrosiast 0cTOpoXXHOCTh. LIIMpoKuM anama3zoHOM 00JacTH HEONpEAeTeHHOCTH YYHTHIBAETCS MHOT0oOpasme
MPOLIECCOB, BKIIOUCHHBIX B JAHHYIO KATErOpHI0 UCTOYHHUKA. ECINM MMEIOTCS JaHHbIE MO OCYILECTBIISEMOM
JeATeNIbHOCTH, XapaKTepHble sl TPOAYKTa, HEOOXOIMMO HCIIONb30BaTh AT HaHHbIE M IMPUMEHSIThH
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  Kosdduuuentst BoiopocoB YpoBHs 1 ais kateropuu ucrounuka 3.C Ucnonap3oBanue
XMMHYECKHX BellecTB

KoadpdpmumeHTbl BEIGPOCOB N0 yMO14aHWK YpoBHs 1

Koa HassaHune
3.C XuMundeckne NpoayKTbl, U3roToBneHve n obpaboTka

KaTeropmsi ucrounuka HO

TonnusBo HET OAHHbLIX

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

HwxHuin BepxHun
HMNOC 10 r/kr npogykTa 0.1 60 1IASA (2008)

3.2.3 /Jlaunsie no ocyuiecmensnemoil 0esamenbHoCmu

COOTBETCTBYIOIIAsT CTATUCTUKA IO OCYIISCTBIAEMON AEATEIBHOCTH i YpoBHA 1 - 3T0 oOmas macca
pOM3BEICHHOTO MpoAykTa. Ha YpoBHe 1 Macca Bcex XMMHUYECKHX BEIIECTB MOXKET OBITh CIIOKCHA BMECTE U
3aTeM YMHOXKeHa Ha KOA(QHUIMEHT BBIOPOCOB JUIS TOJIYYECHHsS O0beMa OOIIMX HAIMOHAJIBHBIX BBHIOPOCOB
HMJIOC. Tak kak 3TO OYeHb NPOCTOH MOAXOM, KOIPQPHUIMEHT ClIeAyeT MPUMEHSATh C OCTOPOXKHOCTHIO,
JIOBepUTENIbHAs 00J1aCTh JJOJDKHA COCTaBIATH 95%.

PaccmarpuBaeMblie IPOIYKTHI IS MOTYYCHUS OLeHKH YPoBHS | (B CKOOKax JaHO COKpAICHHE, HCIIOIb3YeMOe

B GAINS):

®  MPOAYKTHI, HcONb3ytomnme pactsopurend (PIS)
e o0Opabotka nonuctupoia (PLSTYR_PR)

e o0Opaborka nomusunuwixnopuaa (PVC_PR)

e o0Opabotka cuntetryeckoro kayuyka (SYNTH_RUB).

3.3 TexHonornyeckum noaxon YpoBHs 2

3.3.1 Ancopumm

Homxon YpoeHs 2 aHajormueH momxoxy YpoBHs 1. Jlnsd mpuMmeHeHHs moaxoja YPOBHSA 2 HEOOXOIMMO
pa3ieNuTh JAaHHBIC 10 OCYIISCTBISEMOM NEATETBHOCTH M KOA(HUIMUEHTH BRIOPOCA 1O pa3HBIM BEIIECTBAM,
WCIIOJIb3YEMBIM B JIaHHOM KOHKPETHOM CTpaHe M TpEJCTaBiIeHHbIE COOTBETCTBYyromMMH kojgamu MH3B B
HACTOSIIIEH TJaBe, a TaKKe BO3MOXHO APYTUM CHEIHaJbHBIM XUMHYECKHUM BelllecTBaM. B maHHO# riaBe
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BBIJIEJICH PSi/I XUMHUYECKUX BEIIECTB, KaK MOKA3aHO B OMKCAHUM mpoliecca (moapasaen 2.1 HacTosiel riaBbl)
u Tabnuax xapakTepHBIX TEXHOJIOTHHA YPOBHS 2.

I[JISI OLCHKH BI)I6pOCOB OT XUMHUYCCKUX BCIICCTB UCIOJIB3YCTCA CJ'IeIIYIOHII/Iﬁ IOAXO0.

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

L4 OIIPCACIICHUE HMCIIOJIb30BAHUA KaXXI0I'o0 BEIECTBA (BMCCTC Ha3bIBAIOTCA «TCXHOJIOTHHU» B (bopMynax
z[anee) OTACIIBHO, a TAKKC

L4 MIPUMEHCHUEC KOB(i)Cl)I/IIII/IeHTOB BI)I6pOCOB, XapakTCPHBIX M1 TCXHOJIOTHMH MOJYYCHUA KaXXI0r0 BEIICCTBA.

3aepsAsHumenb - z ARHCI’[OJII’BDSZZHMC/‘, mexHoocus X EFmGXHOJlOZMﬂ, 3aepA3Humenb (2)
MexHoa0cUU
rIe:
AR\ crionssosanme, texsonoris = HCIIOIB30BaHUE 0COOOT0 XUMHUYECKOTO BEILIECTBA,
EF rexuonorus, sarpasuurens = KO3(GGUIIMEHT BHIOPOCOB MJISl JAHHOW TEXHOJOTHMM W JAaHHOTO
3arpsI3HATEIIS.

B oTcyTcTBHE HENOCPEACTBEHHBIX AAHHBIX 110 OCYLIECTBIAEMON AE€ATENbHOCTH, IONAlaHUE PA3HBIX BELECTB B
KaTeropui0 HCTOYHUKA «XWMHUYECKHE BEUIECTBa» MOXHO OICHUTh Ha OCHOBE JAaHHBIX IO MOUIHOCTH,
KOJINYECTBa PaOOTHUKOB FJIM JPYTHUX ITAPaMETPOB, KOTOPHIE OTPaKAaIOT OTHOCHUTEIBHYIO BENMINHY KaXIOH
TEXHOJIOTHU.

CrpaHa, B KOTOPOW HCIOJB3YETCS TOJIBKO OJHA TEXHOJOTHS, SABJISIETCS OCOOBIM ClydaeM YKa3aHHBIX BBIIIC
moaxom0B. B TakoMm ciydae momamanue maHHoN TexHomornu coctaBiasier 100 % u anmroput™m dopmyisr (2)
CBOJUTCS JIO:

=AR x EF

3aepA3HUmMeb npouz’m()cmeo 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 HCTOYHHKA. Bboybmas 4acTth KO3((UIMEHTOB BLIOPOCOB OEpyT M3 CIPABOYHBIX JOKYMEHTOB
EGTEI (EGTEI, 2003; EGTEI, 2005). KoadduimeHTsl BBIOPOCOB It ISATEIBHOCTH, HE yKa3aHHOW B
noxkymentax EGTEI, mpurnmMatot u3 Gosnee panHux uznanuii Pykosoactea u nokymenta BREF mo O6pabotke
MOBEPXHOCTH ¢ MCIOIB30BaHUEM Opranuueckux pacrsopureineii (Esponeiickas Komuccus, 2007).

3.3.2.1 Oopa6orka nom3dupa

B Tabmume nanee mpeacTaBieHB KO3(QQHUIMEHTH BHIOPOCOB MO yMordanuio mis BeiOpocoB HMJIOC mpu
o0pabotke mommddupa. KoaddumueHt BHIOPOCOB - 3T0 cpenHuit K0dDHUIMEHT, OMYYSHHBIH MO JaHHBIM
USEPA B oTHolleHHH BBIOpOCcOB npu 00pabotke monmadupa (USEPA, 2007). Bonee TouHass uHpoOpMaius
npenctabiieHa B USEPA.
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Ta6auna 3-2  KosduumeHTsI BLIOPOCOB YPOBHS 2 115 KAaTeropuu HcTouyHUKoB 3.C XuMuueckne
BelllecTBa, 00padoTka noaudrgupa

KoadduumeHTbl BEIOpOCOB YpOBHSA 2
Koa [ Hassanue
Kateropus ncroynuka HO 3.C | 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 3HavyeHue EanHnubl 95% poBepuT. MHTEpBan Ccbinku
HwxHnin BepxHun
HMNOC 50 r/Kr ucnonb3yemoro 10 100 US EPA (2007)
MoHOMepa

3.3.2.2 O0padoTKa MOJINYyPETAHOBOI MEeHbI

BbIOpOCHl  MONKUCTUPOSA PAaBHBI KOJIUYECTBY HCIIOJIB30BAHHOIO BCIICHHUBAIOIIETO BELIECTBA, KOTOPOE
cocrasisietT mpuMepHo 12 % ot o0bemMa MaTeprana At 00pabOTKH MOJTNYpeTaHOBOH TeHbI. [{upphl omydeHsI
st xaopdropsomgopomos (CFC), ucmonp3yeMbIX B Ka4eCTBE BCIIEHUBAIOIIETO BelecTBa. JJaHHBIE 110 ITEHTaHYy,
UCIIOJIb3yEMOMY B KAueCTBE 3aMEHHTEINs, OTCYTCTBYIOT. PEKOMEHIyeTCs WCIOJIb30BaTh TaKOW IKe
K03(HHUIFeHT BBHIOPOCOB, HO CO CHIDKEHHOW oreHkoi kadectBa (E, cm. O6mee pykoBoactBo, I'maBa 5,
HeomnpeneneHHOCTH U 0OBSICHEHHH OI[CHKU Ka4eCTBa).

Ta6muma 3-3  Kosp¢unmeHTHI BLIOPOCOB YPOBHS 2 I KaTeropuu HcTouHUKOB 3.C XuMuueckne
BelllecTBa, 00padoTKA MOJIMYPETAHOBOI MeHbI

KoadhdurumeHTbl BLIGpOCOB YPOBHA 2

Kon [ Haseanue

Kateropumsi ncroysmka HO 3.C | Xumnueckne 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

3arpsasHuTenb 3HauveHune EAanHuub! 95% AoBepUT. MHTepBan Ccbinku

HwkHuin | BepxHuit
HMIOC 120 r/kr o6pab. neHbl 40 | 400 Rentz (1993)

3.3.2.3 Oo6padoTKa mOJHCTHPOIA

BeiOpocsl  monuadupa paBHbI KOJIMYECTBY HCIOJB30BAHHOTO BCIICHHMBAMOILIEro BemiectBa. [l Tak
Ha3biBaeMoro ostanonHoro ciydas (EGTEI, 2005) npeamonaraercs, urto wucrnoms3yercss 100 u3 6 %
BCIICHUBACMOT'0 TPaHYJIUPOBAHHOIO IIEHTaHA, W HE NPEANPHHUMACTCS HHUKAKUX BTOPHUYHBIX MeEp IS
cakernus: BeiopocoB HMJIOC. Koaddurments! BeiOpoca B Tabmume nanee paBHB 6 % oT oOpaboraHHOTO
HOJIMCTUPOIIA.
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Pe3y.]'[I)TaTI/IBHOCTI) CHMXKCHHS IPpHU UCIIOJIB30BAHHUU MEP IJIsI CHUKCHHUA BLI6pOCOB YKa3aHa B IoApa3acic 3.3.3

HACTOSIIEH IJ1aBbI.

Taéauua 3-4  Ko3dduumneHTsI BEIOPOCOB YPOBHS 2 A5 KaTeropuu ucToyHukoB 3.C XumMuueckne

BelllecTBa, 00padoTKa MEeHOMOIUCTHPOJIA

KoadduumeHThl BEIOpOCOB YpOBHA 2

Koa [ Hassanue
Kateropus ncroynuka HO 3.C | 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

3arpsizHuTenb 3HavyeHue EanHnubl 95% poBepuT. 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. JlJIg Ipou3BOJICTBA IIIWH YKa3aH OTIENIbHbIA K03 PHIIIEeHT BEHIOPOCOB.

Tabauna 3-5 KosddunmeHTs! BEIOpPocoB YpoBHS 2 1A KaTeropuu HcTouyHukoB 3.C XumMuueckne

BellecTBa, 00padoTka Kayyyka, KpoMe MPOM3BOJCTBA IIMH

KoadhdmumeHTbl BLIGPOCOB YPOBHA 2

Kog | HaseaHve
Kateropums ncroysmka HO 3.C | Xumuueckune npoaykTbl, M3roToBneHne 1 o6paboTka
Tonnueo HET OAHHbIX
WH3B (ecnu npumeHnMo) 060305 | O6paboTka kayyyka

TexHonoruu/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

3arpsasHuTenb 3HauveHue EavHuubl 95% poBepUT. MHTepBan Ccbinku

Huxuuin |  BepxHuit
HMIOC 8 r/Kr Npom3B. Kay4yka 5 | 21 1IASA (2008)

B Tabnwme namnee mnpencTaBIeHbl STalOHHBIE KOA(PQPHUIMEHTH BBIOPOCOB OT TPOM3BOJCTBA IHMH. B

OOJIBIIMHCTBE CJIyd4ac€B HCIOJIB3YIHOTCA KpPAaCKU € MCHBIIMM KOJIMYCCTBOM PACTBOPUTCIIA H/WIH MEpPLI 110

YCTPAaHEHHIO 3arps3HEHUN OKpYXKAloIIEed cpenapl. Pe3ynbTaTUBHOCTh CHWXKEHUS [OKa3aTeled Mpu

HCIIOJIB30BAHUHN JTAaHHBIX PA3JIMYHBIX THUIIOB KPAaCKH W JOIOJHHUTEIBHBIX MCP IO YCTPAHCHHIO SarpﬂSHeHI/Iﬁ

OKpPY’KaIoIIEeH cpelbl MpeIcTaBlieHa B mojapasaeie 3.3.3 HacTOosIIeH T1aBbl.
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Ta6auna 3-6

Ko3dpunmeHTnI BLIOPOCOB YPOBHS 2 115 KaTeropuu HcTouyHUKOB 3.C XumMuueckne

BelIeCTBA, U3roTOBJICHHEC INUH

KoaddmumneHTbl BLIOpOoCcOB YpoBHA 2

Kon | Hassanve
Kateropus ncroynuka HO 3.C | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka
Tonnueo HET JAHHbIX
WH3B (ecnu npumeHnMo) 060314 | Opyroe

TexHonoruu/MeToguku

M3roToBneHue WuH

PernoHanbHble ycnoBus

TexHONOrMM CHYXeHUs
3arpsA3HeHun

MaroToBnexnne 100% BynkaHWU3MPOBaHHOIO Kaydyka, UCMOfb3oBaHue aare3vsa Ha ocHoBe 100%
pacTBOpUTENSI, NOKPLITUIA, YEPHWI 1 OYULLAIOLLMX CPEACTB C MaccoBoii fonen pacteoputens 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 3HauveHune EnvnHnubl 95% poBepuUT. MHTEepBan Ccbinku
Huxuuin |  BepxHuit
HMJIOC 10 r/Kr LWWH 6 | 14 EGTEI (2003)

3.3.2.5 XumMuyeckasi NPOMBIILIEHHOCTH CIEMUAJbHBIX OPraHNYECKHUX BellecTB

B TaGmuue

Aajee  MNpeACTaBJICHBI

STallOHHbIE  KO03(pPULIMEHTHI  BBHIOPOCOB I

MPOM3BOICTBA

(hapmarieBTHYECKON TPONYKIMH B Clydyae NPUMEHEHUS CTaHIAPTHBIX Mep. Pe3ylbTaTHBHOCTh CHMKEHHS
MoKasateneil Ui pacueTa COOTBETCTBYIOIUX KO3((HUIMEHTOB BEIOPOCOB IPHU MCIOIb30BAHUU YITYUIIEHHBIX
Mep TI0 YCTPAHEHHIO 3arps3HCHUN OKpYIKaroIei cpeibl MpecTaBieHa B ojpasaeie 3.3.3 HAaCTOSIIeH TITaBHL.
Ta6muma 3-7  Ko3¢punmeHTHI BLIOPOCOB YPOBHS 2 I KaTeropuu HcToyHnkoB 3.C XumMuueckne
BellleCTBa, IPOM3BOACTBO (hpapMaleBTHYECKHUX NIPeNapaToB

KoadhdmumeHTbl BLIGPOCOB YPOBHA 2

Kon | Hassanve
Kateropumsi ncroysmka HO 3.C | Xumnueckne npoaykTbl, nsrotosnetue u o6paboTka
Tonnueo HET OAHHbIX
WH3B (ecnu npumeHnmo) 060306 | MponssoacTeo hapmaLieBTUYECKNX NPenapaTos

TexHonoruu/MeToguku

npOI/I3B0,D,CTBO crneuuarnbHbIX OpraHM4YeCckKux BellecTB, BKK4Yaa cpapmaueBTqucme npenapartbl

PernoHanbHble ycnoBus

TexXHONMOrnmu CHUXeHUs

YCINOBHblE NEPBUYHbLIE MEPbI, HET BTOPUYHBLIX Mep

3arpAsHeHun

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 3HauveHue EavHuubl 95% AoBepUT. MHTepBan Ccbinku

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

OmnpejenieHle HUCIOJIb3YEeMOI0 PAacTBOPHUTEINSl COOTBETCTBYET METOMAY, HCIIOJIb3yeMoMy B JlUpekTuBe
1999/13/EC. Hcmonb3yloTCsi HOBBIE PACTBOPHTEIM WIIM 3aKylaeMble PacTBOPHTENM + IepepaboTaHHbIE
pactBoputenu. B JlupekTHBe HEOPraHW30BaHHBIE BHIOPOCHI BBIPAKEHBI B IIPOLIEHTaX OT HCIIOJIB3YyeMOrO
pacTBOPHUTEIIS.

3.3.2.6 Oxwucienne outyma

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. [IpM HCIONB30BaHWMM CPEICTB PEryaMpoOBaHWS JUIS TOMydeHHS Kod((HIMEHTa BEIOPOCOB
PETYINPYEMBIX MPOIECCOB MPUHITO HMCHONB30BaTh KO3((UIIMEHTH CHIKEHHUS, KaK yKa3aHO B pasjene Mo
YCTPaHEHHUIO 3arpsI3HEHUI OKpyXKaroLel cpeabl.
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Ta6auna 3-8

Ko3dpunmeHTnI BLIOPOCOB YPOBHS 2 115 KaTeropuu HcTouyHUKOB 3.C XumMuueckne

BelIeCTBA, OKUCJICHHE 6l/lTyMa

KoaddmumneHTbl BbIOpOoCcoB YpoBHA 2

Kon [ Hassanue
Kateropus ncroynuka HO 3.C | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka
Tonnueo HET JAHHbIX
WH3B (ecnu npumeHnMo) 060310 | okucneHue butyma

TexHonoruu/MeToguku

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHns

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% poBepuT. MHTEpBan Ccbinku

HwxHun BepxHui

HMIOC 27200 r/Mr 6utyma 10000 100000 Robinson (1992)

TSP 400 r/mr Gutyma 100 1000 PykoBogacTtso (2006)

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

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

Cr 0.006 r/mr Gutyma 0.002 0.02 PykoBogacTtso (2006)

Ni 0.05 r/Mr 6utyma 0.02 0.2 PykoBogactso (2006)

Se 0.0005 r/mr Gutyma 0.0002 0.002 PykoBogctso (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 Bepcur PyKoBOACTBA HE
UMEIOT CCBUIOK Ha JIUTeparypy, IO3TOMY HX CJIEIyeT HCIIOJIB30BaTh C OCTOPOXKHOCTHIO. B Ooisee crapoif

Bepcun PykoBoncCTBa mpencTaBieHa NOMOJMHUTEIbHAS MH(POPMAIU, OTHAKO BBUAY TOTO, YTO WH(OpMAIHS

HCTOYHAasA, OHAa HC BKJIIOUCHA B HaCTOﬂH.II/Iﬁ JOKYMCHT.

Taoauna 3-9

Ko3ddunnentsl BoIOpocoB YpoBHS 2 A1 KaTeropuu uctoyHukoB 3.C Xumuueckne

BeleCTBA, OKHCJIeHNe OUTYMA, MPONHUTHIBAIOIIee BelecTBO

KoaddumumneHTbl BbIOpOCcOB YpoBHA 2

Kon | Hassanue
Kateropusi ucroysmka HO 3.C | Xumunueckne npoaykThl, MsroToenexne n obpaboTka
Tonnuso HET JAHHbIX
WH3B (ecnu npumeHnmo) 060310 | OkucneHue butyma

TexHonorun/MeToaunku

nponuTbIBaloLLee BEeLecTBo

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHUs

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

3arpsasHuTenb 3HauyeHue EavHuubl 95% poBepuUT. MHTEepBan Ccbinku

HwxHun BepxHuit

HMJ1IOC 660 r/mr 6utyma 70 7000 US EPA (1994b)

TSP 3300 r/Mr 6utyma 300 30000 US EPA (1994b)

Cd 0.0001 r/mr 6utyma 0.00003 0.0003 PykoBogcTtso (2006)

As 0.0005 r/mr 6utyma 0.0002 0.002 PykoBogcTBo (2006)

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

Ni 0.05 r/mr 6utyma 0.02 0.2 PykoBogcTBo (2006)

Se 0.0005 r/Mr 6utyma 0.0002 0.002 PykoBogactso (2006)

Bcero 4 PAH 4000 r/Mr 6utyma 1000 10000 PykoBogactso (2006)
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Tadoanuna 3-10 Kosdpduuuents: BbIOpocoB YpoBHs 2 1J1 KaTeropuu ncrounnkos 3.C Xumuueckne

BelllecTBa, OKUCIeHHe OUTyMa, OKPbITHE

KoaddmumneHTbl BbIGpocoB YpoBHA 2
Koo | Hassanue
KaTeropms ncrounuka HO 3.C | Xumnyeckne npoaykThl, MsroTosneHne n obpaboTka
Tonnueo HET JAHHbIX
WH3B (ecnu npumeHnMo) 060310 | OkucneHue 6utyma
TexHonoruu/MeToaunku MokpbiTHe
PervoHanbHble ycnoBusi
TexHONOormm cHUXeHus
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
3arpsizHuTenb 3HauyeHue EAnHULUbI 95% poBepuUT. MHTEpBan Ccbinku
HwxHun BepxHui
HMJ1IOC 1710 r/mr 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 PykoBogacTtso (2006)
As 0.0005 r/mr Gutyma 0.0002 0.002 PykoBogctso (2006)
Cr 0.006 r/Mr 6utyma 0.002 0.02 PykoBogactso (2006)
Ni 0.05 r/mr Gutyma 0.02 0.2 PykoBogctso (2006)
Se 0.0005 r/mr Gutyma 0.0002 0.002 PykoBogcTtso (2006)
Bcero 4 PAH 4000 r/Mr 6utyma 1000 10000 PykoBogactso (2006)

Jns mpomyBOYHBIX KyOOB, CBs3aHHBIX ¢ HedremepepabarsiBatomuMu  3aBojamu, B USEPA  (1985)
npefcTaBieHa CChulka Ha KOd(@uuueHTsl HeperynmupyeMsix BoeiopocoB JIOC 30 kr/Mr 6Gutyma, ¢
YTBEpKJEHHEM, YTO BBIOPOCHI MOXXHO PEryJIHpOBAaTh A0 HE3HAYNTENbHBIX YPOBHEH MOCPEICTBOM OYHCTKH
HapoB, CKUTAHUS WIN 1 000MMH MeToJjaMu cpa3y. KoapuuueHT kauecTBa He Ipe/ICTaBICH.

3.3.2.7 MU3roroBJjieHHe KPACOK, YEPHUJ H KJIEINNX BEeIIeCTB

B Tabnuie nanee npencTaBieHbl STaJOHHbIE KO3(QUIIEHTH! BBIOPOCOB MPU U3TOTOBICHUU KPACKHU, YSPHUI U
KJISSIIIUX BEIECTB. B OONBIIMHCTBE CIIydaeB HCIOIB3YIOTCS KPACKU C MEHBIIUM COJEPKAHUEM PacTBOPHUTEIS
W/UIY IPUHAMAIOTCS. MEPHI 0 YCTPAHEHUIO 3arps3HEHUH okpyxaromeil cpensl. Koagduuuentsl cHukeHus,
UCTIONB3YEeMBIC UIS TAaHHBIX THUIIOB KPAcKH C YY4ETOM AONOJHHUTEIBHBIX MEp IO YCTPAaHEHHUIO 3arpsi3HEHHI
OKPY’KaIOIIEH cpeltbl, Pe/ICTaBICHBI B oapaszaeie 3.3.3 HaCTOsAIIeH TTIaBhl.

Taéauna 3-11 Ko3ddunmenTs! BbIOpPocoB YpoBHS 2 A5 KaTeropuu ucroynnkon 3.C Xumuueckne
BeLeCTBA, M3TOTOBJIEHHE KPACOK, YePHHJI U KJIes]

KoaddmumneHTbl BbIGpoCcoB YpoBHSA 2

Kon | HassaHue
Kateropusi ucroysmka HO 3.C | Xumuueckune npoaykTbl, M3roToBreHne 1 o6paboTka
Tonnuso HET OJAHHbIX
WH3B (ecnu npumeHnmo) 060307 M3roToBneHwne kpacok
060308 M3roToBneHne yepHun
060309 M3rotoBneHwue knes
TexHonorun/MeToamnkmn
PeruoHanbHble ycrnoBusi
TexHONOrMmn CHMXeHus 45% NOKpLITWI Ha BOASHOWM OCHOBE (C MaccoBOW Aonen pacTeoputens 4 %)
3arpsisHeHun 50% NOKpbITUIA C BbICOKUM COAEpXaHWeM pacTeopuTenen (C maccoBon fonen pactsoputens 50%)

5% Apyrasi npoaykums (C maccoBow goneit pacteoputens 100 %)
06blYHblE METOAMKU; 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

3arpssHuTenb 3HauvyeHue EAavHuubI 95% poBepUT. MHTEepBan Ccbinkn
HwxHuit |  BepxHuii
HMNOC 11 r/Kr npoAyKuum 7 | 15 EGTEI (2003)
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BeHleCTBa, K KOTOPbIM OTHOCSATC KOS(i)(l)I/IIII/IeHTI)I BLI6pOC& B Ta6n1/1ue BBIIIC, BKIIIOYAKOT B cebs Kpacku,

JIaKH, YCPHUJIA U KJICAIINE BCIICCTBA.

3.3.2.8 HM3roroBJieHHE KJIEHKOI JEHThI

Tadoanuna 3-12 Kosdpduuuents: BbIOpocoB YpoBHs 2 1J1 KaTeropuu ncrounnkos 3.C Xumuueckne

BeleCTBA, H3r0TOBJIEHHE KJICHKOI JIeHThI

KoaddmumneHTbl BbIGpocoB YpoBHA 2

Koo | Hassanue
KaTteropumsi ucroysmka HO 3.C | Xumnyeckne npoaykThl, MsroTosneHne n obpaboTka
Tonnueo HET JAHHbIX

WH3B (ecnu npumeHnMo)

TexHonoruu/MeToouku

M3roToBneHmne Knemkom NeHTbl

PernoHanbHble ycnoBus

TexXHONOrnmu CHUXeHns

3arpsa3HeHun

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

3arpasHuTenb 3HayeHune EAvHuubI 95% AoBepUT. MHTepBan CcbInku

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

3.3.2.9 H3sroromiieHue 06yBH

Taoauna 3-4

Ko3ddunnents: BoIopocoB YpoBHs 2 1is kaTeropuu ucrounukos 3.C JIpyroe

HCTO0JIb30BaHNe NPOIYKIMH, H3TOTOBJIeHHE 00yBH

KoaddmumneHTbl BbIGpoCcoB YpoBHA 2

Koo | HasBaHue
Kateropus ucroynuka HO 3.C | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka
TonnusBo HET OAHHbLIX

WH3B (ecnu npumeHnMo)

TexHonoruu/MeToguku

M3rotoenexune 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

3arpsAsHuTenb 3HavyeHue EavHuubI 95% AOBepUT. MHTepBan Ccbinku

Hwkuuin |  BepxHuii
NMVOC 0.045 Kr/napa obysu 0.02 | 0.06 1IASA (2008)

3.3.2.10 Jy6JsieHue KOKU

B Tabnwuie nanee mpenctaBiieHbl cTaHAapTHBIE KO3 QuiueHTsl BeiOpocoB NH;3 mis mybnenust koxxu. OHU

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

CITy4aroTcsl IPH MCIIOIH30BAHUH OPTraHUYECKUX PACTBOPHTEINEH, XOTS CTAaHIAPTHOTO K03(HUIHEeHTa BEIOpOca

HE YKa3aHo.
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Tab6auna 3-14 KosdduumeHTsHI BLIOPOCOB YPOBHS 2 11 KaTeropuu HcTouyHuKoB 3.C XumMuueckne
BelllecTBa, Ty0JIeHHe KOKI

KoaddmumneHTbl BbIOpOoCcoB YpoBHA 2

Kon [ Hassanue

Kateropus ncroynuka HO 3.C | Xumnyeckre NpoayKTbl, U3roToBneHme n obpaboTka

Tonnueo HET JAHHbIX

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% poBepuT. MHTEpBan Ccbinku

HwxHnin BepxHui
NH3 0.68 r/Kr KOXCbIpbsi 0.2 2 EBponeinckas Komucens
(2007)

3.3.2.11 Cunrern4ecKue BOJOKHA

JlaHHBIE IO M3TOTOBJCHHIO BOJOKOH mpexacTaBiaeHbl B AP-42 (USEPA, 1982). Mmeercs umubopMaIms 1o
M3rOTOBJICHHIO PAa3HBIX BOJIOKOH, BKIIHOYas PHAHOBBIEC, alleTATHbIC, aKPHJIOBbIe M HeiloHOBbIe. OIHAKO 3TH
JIaHHBIE YCTapeNH, U UX CIIeIyeT HCIO0Ib30BaTh C OCTOPOKHOCTHIO.

3.3.3  Ycmpanenue 3azpaznenusn okpysycaroueii cpeovl

CyliecTByeT psii JOMOJHUTENBHBIX TEXHOJOTHH, IIENbI0 KOTOPBIX SIBJISETCS CHHXKEHHE BBIOPOCOB
OIIpe/IeNiCHHBIX 3arps3HuUTeneil. [loayduBuIvecss BbIOPOCHI MOXHO pAacCYMTaTh, 3aMEHHB KO3(duimeHt
BBIOpOCA, XapaKTEePHBIN JUIs TaHHON TEXHOJIOTHH, HA YMEHBIICHHBIH KOA(QQHUIIMEHT BBIOpOCa, KaK yKa3aHO B

hopmye:
EF

MEXHONO2USA, YMCHLUCHHDITE ( nycmpanenue 3a2pA3HeHUsA OKpYdIcarowell cpedbl

)x<EF,

€XHOJI02UA, He y‘\leHbluL’HHble (4)

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

3.3.3.1 Oo6padoTka mOJUCTHPOIA

B nanHOM pazzmerne mpeacTaBleHBI MOKA3aTeN CHIYKEHHUS BHIOPOCOB IpH 00pabOTKe MONHUCTHPONIA C YIETOM
HCIIOJIF30BAHUSl YCOBEPIICHCTBOBAHHBIX Mep peryiampoBaHus. [lokazatenw, mpencraBicHHBIE B TaOmmie
Janmee, OTHOCATCS K CTaHOApTHBIM Koddduuuentam BeiOpocoB mist HMIIOC, mnpeacTaBieHHBIM B
Tabnuma 3-4  KoadduuueHntsl BbIOpocoB YpoBHS 2 ans kareropud uctouyHukoB 3.C Xumuueckue
BeniecTBa, 00padoTtka Tadnuie 3-4.
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Tabauna 3-5 D deKTHBHOCTH YCTPAHEHHUS! 3aTPA3HEHMH (Nycrpanenue sarpssuenuis) V151 KATETOPHH HCTOYHHKA
3.C XumMuyecKkHe BelecTBa, 00padoTKa MoJMCTHPOIA

AdheKTUBHOCTb YCTPAHEHUSA 3arpA3HeHnin YpoBHA 2

Kog HasBaHue

KaTeropus uctousmka HO 3.C XuMuyeckue BellecTBa
TonnuBo HET OAHHbIX He NpUuMeHsiTcst
WH3B (ecnu npumeHnmo) 060304 O6paboTka neHononucTMpona
TexHonorus yctpaHeHus 3arpssHuTenb Adbd-1b 95% poBepwuT. Ccblnku
3arpA3HeHnin VHTepBan

3HayeHue no HwxHnin BepxHuit

ymonyaHuio
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)
BCMEHMBAEMOro rpaHynnpoBaHHOro
neHtaHa + 15% oTtxogos EPS

(nepepaboTka); HeT BTOPUYHbIX Mep

Wcnonb3oBanne 85% 13 6% HMNOC 44% 20% 80% | EGTEI (2005)
BCMEHMBAEMOro rpaHynnpoBaHHOro
neHTaHa + 15% oTtxogoe EPS
(nepepaboTka); TepMmyeckoe
oKucneHvie B popmMoBLLMKe

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

3.3.3.2 H3roromjieHHe CIENMHAJBHBIX OPTAHNYECKHX BEllecTB

B mHacrosmiem pasgene mnpexactaBieHa 3()(EKTUBHOCTh CHIDKEHMs IIOKaszaTeled IpH IPOU3BOACTBE
(hapmarieBTHUECKHUX TpENapaToB B Cllyyae HCIOJIB30BaHMS YCOBEPIIEHCTBOBAHHBIX MEpP pPEryIHUpOBaHHS.
DddekTrBHOCTD, MpejcTarieHHas B Tabmuie aanee, OTHOCUTCS K CTaHAAPTHBIM Ko3dduimenTam BrIOpoca
HMJIOC B Ta6numa 3-7 KoadhdunueHTsl BEIOpocoB YpoBHS 2 1 KaTeropuu UCTOYHUKOB 3.C Xumudeckue
BEIIECTBA, IIPOU3BOJICTBO (papMaIieBTUIECKHUX .

Tabauna 3-6  DpPeKTHBHOCTL YCTPAHEHHUS! 3aTPASHEHMH (Nycrpancnne sarpussenuis) /151 KATETOPHH HCTOYHHKA
3.C Xumuyeckne BemecTBa, N3roToBjieHne gapManeBTHYECKUX MpenapaToB

A eKTUBHOCTL YyCTPaHEeHUsA 3arpsi3HeHU YPOBHS 2

Kop HassaHune

KaTteropus ucrtouHnka HO 3.C XumMmnyeckune BellecTsa
TonnuBo HET OAHHbIX He npumMeHsaeTcs
WH3B (ecnu npumeHnmo) 060306 M3rotoeneHune hapmaleBTU4ECKUX NpenapaTos
TexHonorus yctpaHeHus 3arpAsHuTenb -6 95% poBepuT. Ccbinku
3arpsAsHeHUn MHTepBan

3HauyeHue no HvxHumn BepxHuit

YMOMNYaHuo
Mporpamma nepBuyHbIX Mep1; HMNOC 73% 63% 84% | EGTEI (2003)

HebonbLUIoe Ucnonb3oBaHve
BTOPUYHbIX Mep

Mporpamma nepBuYHbIX Mep 2; HMNOC 88% 84% 93% | EGTEI (2003)
UCMONb30BaHWe BTOPUYHBIX MEP (1
CXKUraHve v nornoLyeHve u/vnm
KOHAEeHcauus)

ITporpaMMBbI IEpBUYHBIX Mep, ONKCcaHHbIC B TabJiie, COOTBETCTBYIOT:
e OOBIYHBIM TNEPBHYHBIM MEpaM. YCTAHOBKH, BbLiensrone Oomee 15 % momaBaeMoro pacTBOpHTENs: C
yuaeTtoM cpennero 3Hauenus 30 %;

e MmporpaMMa TNepBHYHBIX Mep 1: yCcTaHOBKH, Bblaestomme oT 5 1o 15 % momgaBaeMoro pacTBOPHUTENS: C
y4eToM cpeHero 3HaueHus 8 %;
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e IporpaMma IMEpPBHYHBIX Mep 2: YCTAaHOBKH, BBIACISIONIHE MeHee 5 % mogaBaeMoro pacTBOPUTENS: C
ydeToM cpenHero 3HaueHus 3,5 %.

3.3.3.3 Oxwucjenune ouTyma

B nmanHoM pasnene mpencraBiieHa 3(GQEKTHBHOCTh YCTPaHEHHS 3arpsi3HEHHs OKpYXKalolledl cpeiusl mpu
okuciieHun outymMa. COOTBETCTBYIOMINE KOA(PPHUIIMESHTHI BHIOPOCOB MOTYT OBITH PACCUMTAHBI C IPUMEHEHUEM
noHmxkaromero ko3ddunuenra (3pdexTruBHOCTH) K K03DPHIImeHTaM YPOBHS 2 IS OKUCICHUS OUTyMa, Kak
peycMOTPEeHO B nozapaszene 3.3.2.6 HacTosIIeH I1aBbI.

Ta6muna 3-17 DddeKTHBHOCTD ycTPpaHeHHs 3arPA3HEHHH (Nycrpanenne sarpssnennii) A1 KATETOPHH HCTOYHHKA

3.C Xumuyeckue BeniecTBa, OKMCIeHHe OUTYMa

AdchbeKTMBHOCTb YCTPaHeHUsA 3arpAa3HeHni YpoBHsA 2
Kog HassaHune

KaTteropmsi ucrounuka HO 3.C Xumuyeckme BellecTBa
Tonnueo HET OAHHbIX He npumMmeHsieTcsa
WH3B (ecnu npumeHMMo) 060310 OkucneHve 6utyma
TexHonorus yctpaHeHus 3arpssHuTenb A d-Tb 95% poBepuT. Ccbinku
3arpsisHeHuIn MHTepBan

3HauyeHue no HuxHumn BepxHuit

yMOn4aHuio
Perynupyemoe (HEN3BeCTHbIN HMNNOC 98% 90% 100% | Po6uxcoH (1992)
YPOBEHb perynupoBaHus)

Ta6auna 3-18  DddekTHBHOCTD ycTpaHeHHs 3arPsA3HEHHH (Nycrpanenne sarpsnennii) /I KATETOPHH HCTOYHHMKA
3.C XuMH4ecKkne BemecTBa, OKMCIeHHE OUTYMAa, MPONUTHIBAIOIIEE BENIECTBO

A heKTMBHOCTb YCTPaHeHUs1 3arpA3HeHNN YPOBHS 2
Koa HasBaHue
KaTeropus nctousmka HO 3.C XumMmnyeckune Bellectsa
TonnuBo HET AJAHHbIX He npumMeHsieTcs
WH3B (ecnu npumeHnmo) 060310 OkvicneHve Gutyma
TexHonorum/MeToAUKN [MponuTbiBaoLLEe BELWECTBO
TexHonorusa yctpaHeHus 3arpAsHuTenb -1 95% poBepuT. CcbInku
3arpA3HeHnin MHTepBan
3HauyeHue no HuxHumn BepxHuit
yMOn4aHuio
Kamepa poxwvranus HMINOC 96% 90% 100% | US EPA (1994b)
TSP 100% 100% 100% | US EPA (1994b)

Tabauna 3-19 D deKTHBHOCTHL yCTPAHEHHUS! 3aTPA3HEHMH (Nycrpancune sarpassenuis) JVIS1 KATETOPHH MCTOYHHKA
3.C XuMH4ecKkne BemecTBa, OKMCIeHHEe OUTYMAa, MOKPbITHE

AdheKTMBHOCTbL YyCTpaHeHUs1 3arpA3HeHN YPOBHS 2
Koa HasBaHue

KaTteropus ncrouHunka HO 3.C Xumunyeckue BelecTsa
TonnuBo HET OAHHbIX He npumMeHsaeTcs
WH3B (ecnn npumeHnmo) 060310 Okucnenue butyma
TexHonorum/meToanKku MokpbITVe
TexHomnorus yctpaHeHus 3arpAsHuTenb -1 95% poBepuT. CchbInku
3arpA3HeHnin MHTepBan

3HauyeHue no HwxHun BepxHuit

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

3.3.3.4 H3roroBieHne Kpacok, YePHHI U KJiest

B manHOM pasnene mpezncraBieHa 3(QQEKTHBHOCTh CHIKEHHUS IMOKa3aTellel BBIOPOCOB IPH IPOHM3BOACTBE
KpacoK, YEepHWI M Kiled C Y4eTOM IIPUMEHEHUS YCOBEPILIEHCTBOBAHHBIX MEp PETYJIUPOBaHUSI U
MIEPBUYHBIX/BTOPUYHBIX Mep. Pe3ynpTaTMBHOCTb, TIpeicTaBlIeHHas B TalOnuie pgamee, OTHOCHTCS K
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CTaHIApPTHBIM Kod(dunreHTaM BeiopocoB B Tabnuma 3-11Koaddummentsr  BeIOpocOB  YpoBHA 2 aist
KaTeropuu NCTOUYHUKOB 3.C XuMHUYecKHe BEIeCcTBa, H3TOTOBICHIE KPACOK, YEPHUII U KIIesl.

Ta6muna 3-20 DddeKTHBHOCTD ycTPaHeHHs 3arPA3HEHHH (Nycrpanenne sarpssnennii) A1 KATETOPHH HCTOYHHKA
3.C Xumuyeckue BemecTBa, H3roTOBJeHNE KPACOK, YEPHUJ H KJIesi

AdhpeKTUBHOCTb YCTPAHEHUA 3arpAa3HeHnin YpoBHA 2

Kog HassaHune
Kateropus uctounmka HO 3.C Xumuyeckme BellecTBa
Tonnueo HET OAHHbIX He npumMeHsieTcsa
WH3B (ecnu npumeHnmo) 060307 M3rotosneHune Kpacok

060308 M3roToBneHne YepHun

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

3HauyeHue no HuvxxHumn BepxHuit
YMOMN4YaHuo

YnyJyweHHoe npoussoacTeo: 80% HMNOC 50% 30% 70% | EGTEI (2003)
MOKPBLITUS HA OCHOBE BOAbI
(maccoBas gonsi pacteoputens 4 %);
15% MoKpbITMSA Ha OCHOBE
pacTBopuTens (Maccoas Aons
pacteoputens 50%); 5% ppyrve
npoaykTbl (MaccoBasi onsi
pactBoputens 100%)
Vcnonb3oBaHue nepegosbix Metoauk | HMJTOC 27% 0% 60% | EGTEI (2003)
MopaepHu3auns ycTaHOBOK HMINOC 50% 30% 70% | EGTEI (2003)
KOHAEeHcaLuun unu agcopbums
aKTUBMPOBAHHbBIM YrNEM U
pekynepauusi pactsoputens

IMpumeps! comepkanus nepenosbix Texuoioruid (USEPA, 1992):

e  pekylepauus napoB pacCTBOPUTENS NPU paclpeaesICHUH ChIPbs;

e  pa3rpys3Ka Tapbl BIIOYHBIMH MTOTPY3UYHKaMH BO N30€KAHUE YTCUEK;

®  HCIONB30BaHNE MOOMIIBHBIX XUMHUECKHUX PEAKTOPOB;

e  WCIONB30BaHUE 00Jee CHIIBHBIX PACTBOPHUTENCH IS CHIDKCHHUSI HEOPTaHU30BaHHBIX BEIOPOCOB,;
e  LCIIOJIb30BAaHUE OUMIIAIOLIUX BEIIECTB, COAEPIKALIMX MEHbLIE PACTBOPUTEIIA;

e 10 BO3MOXKHOCTH HCIIOJIb30BaHNUE aBTOMATHICCKUAX IPUOOPOB OUUCTKHY,

o IIOBTOPHOC HCITIOJIB30BAHNUE OYHUINAIOIINX PACTBOPOB.

3.3.3.5 IIpousBoacTBo Kayuyka (IIHH)

B mHacrosiieMm paszene mpeacTaBieHa pPe3yJbTATUBHOCTh CHIDKEHHSI TMPU MPOM3BOJACTBE IIMH C YYETOM
IIPUMEHEHUS YCOBEPIIEHCTBOBAHHBIX MEP PErYIUPOBaHMs, & TAK)KE IPHU MCIIOJIL30BAHMN KPACKH C MEHBIIUM
COZICpXKAHUEM pPACTBOpHUTENsl. Pe3yibTaTUBHOCTb, MpEACTaBicHHas B Tabmuie pganee, OTHOCHUTCS K
CTaHJIAPTHBIM K03 duirmeHTam BeiOpocoB B Tabmuma 3-6 Koaddunumentsr  BeIOpocoB  YpoBHA 2 A
kaTeropun UcTOYHUKOB 3.C XuMHUYECKHE BEIECTBA, H3TOTOBICHUE HIKH.
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Ta6muna 3-21  DddeKTHBHOCTD ycTPaHeHHs 3arPA3HEHHH (Nyerpanenne sarpssnennii) A1 KATETOPHH HCTOYHHKA
3.C XuMH4YecKHe BelecTBa, H3r0TOBJIEHHE IITHH

A eKTUBHOCTb YCTPaHEeHUA 3arpsA3HeHUn YPOBHSA 2
Kog HasBaHue
Kateropus uctouHmka HO 3.C Xumuyeckme BellecTBa
Tonnueo HET OAHHbIX He npumMmeHsieTcsa
WH3B (ecnu npumeHnmo) 060305 Mpon3BoACTBO Kayyyka
TexHonorum/MeToaAnKN Mpon3BoacTBO WWH
TexHonorus ycrpaHeHus 3arpasHuTens Pe3ynbTaTMBHOCTL 95% AoBepUTeNbHbIN Ccbinku
3arpsisHeHUn MHTepBan
3HaveHue no HUXHAA BEPXHAA
yMonyaHuio
OnTumusaums npouecca HMNOC 30% 0% 60% | EGTEI (2003)
WMcnonb3oBaHue 70% aaresvBoB Ha
OCHOBE PacTBOPUTENSI, MOKPbITUNA,
YEepHWI 1 OYULLIAIOLLNX BELLECTB
(maccoBas gonsi pactesoputens 90%)
HoBble npouecchbl HMNOC 75% 65% 85% | EGTEI (2003)
WMcnonb3oBaHue 25% aaresmBoB Ha
OCHOBE pacTBOPUTENSI, MOKPbITUNA,
YEpHUN 1 OYMLLIAIOLLMX BELLEeCTB
(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 CTATUCTHUYECKHE JaHHBIE MOXHO TOMYyYUTh II0
OpHUIHATHHBIM TAHHBIM OTPACITH MTPOMBIIIICHHOCTH.

IIpu okuciiennu OuTymMa TpeOyeTcss CyMMapHBIA BEC OKHUCIEHHOTO OMTyMa W3 TPOJYBOYHOTO Kyba. OTy
MH(OPMAIMIO MOKHO MOJTYYUTh HA HAIIMOHAIBHOM WM PErMOHAJIBHOM YPOBHE MONYYHTh MO O(PHINAIbHBIM
JaHHBIM OTpaciy IpoMblUIeHHOCcTH. Hampumep, MHCTUTYT OuMTymMa IyONHMKYeT €XeroiHyl CTaTUCTHKY
ucnonbs3zoBanus ouryma amst CIIA u Kanansr.

3.4 MopenupoBaHue BbIGpPOCOB YpPOBHA 3 U UCNoSib30BaHue
O0OBLEKTHbIX JaHHbIX

14 naHHOM KaTeropuy UCTOYHUKA Y POBEHb 3 HE IPENYCMOTPEH.

4 KayecTBO AaHHbIX

4.1 TNMonHoTa

Crnemyer akKypaTHO pETHCTPHPOBATH BCe BHIOPOCH. BBIOpOCHI OT KaTeropum HCTOYHWKA, TiaBel 3.C
Xumnueckue Bemiectsa u 3.D (Britouaromye, HanpuMmep, reYarh U OBITOBOE HCIOIb30BAHUE PACTBOPHTEIS)
MOTr'yT CMEIIUBATHCH. HCO6XO)II/IMO IPOBEPUTH, YTO B COCTAB BKIIFOYCHBI BCC ﬂeﬁCTBHH, COOTBETCTBYIOLINE
JIAaHHOM KaTeropueu NCTOUYHHUKA.
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4.2 TMpepoTBpallieHne ABOMHOrO yyeTa ¢ ApPYyrMMU CeKTopamm

Co0moaTh OCTOPOKHOCTD, UCKITIOYAst TBOMHON ydeT BBIOPOCOB, 0COOEHHO B KaTeropusx ncrounuka 3.C u
3.D. Heo6xoauMo poBepUTh, YTO NEHCTBUS HE YUTCHBI B 00CHX KaTErOPUIX HCTOYHUKA.

4.3 [poBepKa AOCTOBEPHOCTHU

O6mme BeIOpocsl mo pactBoputeato (NFR 3) mis ompemeneHHOW CTpaHbl MOYKHO OICHHTH IO OajlaHcy
pacTBopuTelns (MMIIOPT - KCIIOPT + MPOU3BOJCTBO — pas3iiokeHre). Bo MHOrMX cTpaHax MMeeTcsi Xopolas
CTaTHCTHKA, KOTOpas MOXET OBbITh HaJe)KHee, YeM HMEIoLIMecs [aHHble 110 BHUIAM [ESITEIIHOCTH B
OTHOILICHUH OTAENbHBIX HCTOYHHKOB.

4.3.1 Koighpuyuenmul 6616p0cos no HaURYYUIUM UMEIOUUMCA MEXHOTIOZUAM
s ucnionb3oBaHus pactBoputens B uenoM (Esponeiickas Komuccnst, 2007) HUT nomkHa:

e CHIDKaThb BBIOPOCHI II0 WCTOYHHKY, BOCCTAHABIMBAaTh PAaCTBOPUTENIh W3 BBHIOPOCOB MM YHUUYTOXKATH
pacTBOpHUTENb B OTPaOOTaHHBIX Tra3axX. 3HAUCHHUS BBIOPOCOB IIPENCTABICHBI IUIS OTHENBHBIX OTpAaCIei
npomeinuieHHOCTH. (Mcnonp3oBaHue MaTepualioB € HHU3KUM COJIEp)KAHMEM pacTBOPUTENCH MOXKET
MPUBECTH K YPE3MEPHOMY PacXOAy SHEPTUH IUIA oOecIlieueHHs padOTHl TEPMUYECKUX OKHCIUTeNe. B
cllyyae, KOTIa OTpPHLATEIbHBIE MEPEKPECTHBIE Y(P(PEKTHl MEPEBEIINBAIOT MPEUMYIIECTBA YHUUTOKCHHUS
JIOC, okucnuTeH MOTYT OBITh HCKITFOUCHBI);

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

e  CHIDKEHHE BHIODOCOB PACTBOPUTEINS M MOTPEOJICHHS YHEPTUH IOCPEICTBOM HCIIONB30BAHUS OIMCAHHBIX
TEXHOJIOTHH, BKIIOYAs CHIDKEHHE W3BIEKaeMoro o0beMa W ONTHMH3AIMIO W/WIH KOHIIEHTPAIHIO
coJlepKaHHs paCTBOPUTEIIS.

OO6miue mpenenbHbIe 3HAYCHUS BEIOPOCOB IS JaHHOH KaTerOpHH UCTOYHHKA HE MOTYT OBITh yKa3zaHbI. bomee
noJipobHas nHpopmalus mo kodpduIMeHTaM BEIOPOCOB U ONKCAHKE MpecTaBlieHbl B JokymenTe BREF mo
TToaroToBke MOBEPXHOCTH OpraHndeckuMu pactopuressimu (European Commission, 2007).

4.4 P33p360TKa cornacoBaHHbIX BpeMeHHbLIX pAaoB U nepec4yerT

BpemenHoe pacnpeneneHne BHIOPOCOB MOXKET OBITh MOIYyUYCHO IO €KEMECSUHON CTaTHCTHKE MOTPEOSICHUS C
ydgetoM rpaduka paboOThl, pabOYMX CMEH, BBIXOJAHBIX JHEH M T. O. B OTCyTCTBHE TakuxX JaHHBIX
MPEANOoaraoT, 4To padoTa IPOBOAUTCS HENPEPHIBHO.

4.5 OueHkKa HeonpeaerieHHOCTHU

Kakas-to cienuuka OTCyTCTBYET.

45.1 Heonpeoenennocmso 6 KoIghgpuyuenmax 6v10pocos

BBuay HanuuMsg HEMOCPEICTBEHHBIX MPOHM3BOACTBEHHBIX ITOKa3aTeNeil A MOJIMypeTaHa U MOJUCTUPONA, a
TaKXX€ COJAEPXKaHUS BCICHUBAIOIIMX BEIIECTB, HEONPEAENECHHOCTh HE CIHIIKOM BBICOKA U MOXET
BapbUpoBaThCst B auanasone +/- 30 % (cm. Rentz et al, 1993) (eciu HeompeneieHHOCTh YKa3aHa paBHOU +/-
20 %). OrcyrcTtByer WH(pOpPMAIHUS MO KOIMYECTBY BCIICHHWBAIOIIETO BEIECTBA, TEPElaBaeMOro B IpPYTHE
cpenbl (I04Ba, BOAA), KPOME BO3/AyXa.

HeBo3MOXXHO OLEHNTh TOYHOCTH OLEHKH, OCHOBAHHOM Ha KoddduimeHTax BBIOPOCOB YpPOBHS 2 Ui
okHcieHus1 Outyma. Ha OCHOBaHMM HM3KOro KaudecTBa JaHHBIX M OONBIION pPasHUIBI KOA(PPHUIHMEHTOB
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BBIOPOCOB, YPOBEHb HEONPEAEICHHOCTH BBICOK. 3aMEUYaHUs, MOIy4YeHHbIE OT APYTUX YYACTHUKOB JIUCKYCCHUH,
MPEATIONAraroT, 9YTO HEOIPEISIIEHHOCTD PEBBIIACT KO3 UITHEHT 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
IIPOTPaMM HUCHBITAHUH IJIS1 HEPETYIUPYEMOTO U PETYIHPYEMOT0 OKUCICHUS OUTyMa.

4.7 KoopauHaTHas npuBA3Ka

Bonprmmass dacte BBIOpPOCOB CBsi3aHA C OKOHYATENBHBIM paclpelelieHHeM TOBapoB (YMAKOBKOH) WIIH
CTPOUTENBHON MPOMBIIUICHHOCTRIO (M30JIMs). OTH 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 KMJKOE BELIECTBO, UCIAPSIOLIEECS B X0JI€ TEXHOIOTUUECKOTO
BEILECTBO nporiecca (WK BBIIEISIONIEE ra3) sk BCIEHUBaHUS 00beMa OCHOBBI
(«B31yBaHUS») B TIEHY

PUR [ommyperan

EPS [TenomonmcTrpon
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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 IIPOIECCOB OTpacieil MPOMBIIUIEHHOCTH. WH(pOpMamumio O TOM, Kak CBS3aThCS C
conpencenarensimu IITNTIB cM. Ha oduimansHoM caiite IITUIIB B Uutepuete (Www.tfeip-secretariat.org/).
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