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BBepeHne

OpraHuyeckne xMmmyeckume BellecTBa MOryT GbiTb BBeAEHbI B MOYBY Kak HAMEPEHHO, Tak 1 nonacTb
cny4aiHo, mocne 4ero oOHW MOTYT pasfaratbCs B pe3ynbTare 61Moa0rnyeckoro Bo3geictTens. Jna pasnaraembix
XUMUYECKNX BELLECTB CKOPOCTb Pa3nNoXeHUS MOXET 3HaUNTE IbHO pasinyaTbCs B 3aBUCUMOCTU He TOSIbKO OT
MOJIEKYIAPHON CTPYKTYPbl XMMUYECKOrO BELLECTBA, HO 1 Takke OT YC/I0BMIA B MOYBE TakMxX Kak Temnepartypa,
BOZA, AOCTYM KAC/IOPOAA, YTO B/IMSIET Ha AESATENbHOCTb MUKPOOPraHn3MoB. [leaTeNbHOCTb MUKPOOPraHM3mMoB
4acTo UrpaeT BaxHyto posib B NpoLieccax pasoxeHus.

NCO 11266 [3] gaeT 06Lue ykazaHus no BbIGOPY M METOAAM UCMbITAHUSA 4718 onpeAeneHusa 6uopasno-
XEHUSA OpraHnYyeckUX XMMNYecknx BeLL,ecTB B NOYBax B a3PO6HbLIX YC/TOBUAX.

[lns oLeHKN CKOpPOCTM N CTeneHn 6UopasNoXeHNs B aHasPOOHbIX YCNOBKAX, a Takxe A1 OLLEeHKM Cnoco6-
HOCTb MOYBbI pasnaraTb OpraHNyYeckne XMMnYeckne BelecTBa B 3TUX YCI0BUSAX HEOBX04MMbl COOTBETCTBY-
loLLe MeToAbl UCbITaHWIA.

B HacToswem cTaHgapTe npuBeAeH MeTof UCMbITaHusa ANA onpefeneHns 61MopasfnoXeHus opraHu-
YeCKUX XMMUYECKNX BELLECTB B MOYBaX B aHA3POOHbIX YCNOBUSAX.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

KAYECTBO lMOU4BbI
OueHka aHa3apobHoli 6ropasnaraeMocT OpraHnYecknx XMMUYeCcKnx BelecTs B NoYBe

Soil quality. Evaluation of anaerobic biodegradation of organic chemicals in soil

fNaTtaBBegeHna — 2017—02—01

1 O6nacTb NnpUMeHeHUs

HaCTOFILIJ,I/IVICTaHﬂ,apTyCTaHael’lVlBaeT MeToaonpeneneHna 6VIOpa3l'IO)KeHVIFI OpraHN4YeCckNx XnMnyeCckmnx
BellecTB B noysax B aHa3p06HI:IX yCcnoBusx.

MpumeuvyaHne — Ecnu metoq 6yfeT mcnonb3oBatbCs AN NPOBELEHUA UCMbITAHWS B paMKax perucrpayuu
XMmMunyeckmx BewecTts, B Pykosoactese OECD no onpegeneHutio pasnoxeHus B nouse [20] npuBegeHa nonesHas uHdop-
Mauusi No 4ONONHUTENbHLIM TPEGOBAHUSAM UCMbITAHUS.

2 HopmaTunBHbIE CChIIKN

B HacTosWwem cTaHgapTe UCNOb30BaHbI Cieaylolme HopMaTUBHbIE CCbINKN:

HSO 10381-6:1993 Soil quality — Sampling — Part6: Guidance on the collection, handling and storage
of soil for the assessmentofaerobic microbial processes in the laboratory (Kauectso noussl. OT60p 06pasLoB..
YacTb 6. PyKoBoACTBO N0 0THOPY, TPAHCMOPTMPOBKE U XpaHeHno 06pasL,oB NoYBbI 4151 1a60paToOPHO OLEHKN
a3p06HbIX MUKPOBHBIX NPOLLECCOB)

HSO 10390:1994 Soil quality — Determination of pH (KauecTtBo nousbl. OnpegeneHue pH)

HSO 10694:1995 Soil quality — Determination of organic and total carbon after dry combustion
(elementary analysis) (KauyecTBo nousbl. OnpefeneHve COAepXaHUs OpraHMyeckoro u obuero yrnepoga
noc/ie Cyxoro CxuraHus (anemeHTapHblii aHanns))

HSO 11260:1994 Soil quality — Determination of effective cation exchange capacity and base
saturation level using barium chloride solution (KauyecTBo nousbl. OnpegeneHne aghPEKTUBHON KaTOHOO6-
MEHHOW CNOCOBHOCTM 1 NOPOra HacbILLEeHVs C NPYUMEHeHeM pacTeopa xiopuga 6apus)

HSO 11261:1995 Soil quality — Determination oftotal nitrogen — Modified Kjeldahl method (KauecTtso
noysbl. OnNpegeneHne cogepxannsa obuero asota. MognduumpoBaHHbli metog Kbenbgans)

HSO 11271:2002 Soil quality — Determination of redox potential — Field method (KauecTso nousbl.
OnpegeneHne oKNCIMTENbHO-BOCCTAHOBUTENLHOTO (peAokKe) noTeHumana. MNonesoit meton)

HSO 11274:1998 Soil quality — Determination of the water retention characteristic — Laboratory
methods (KauyecTBo nousbl. OnpegeneHve BogOyAEpPXMBatOLLEl CNOCOGHOCTN. JlaGopaTopHble METOAbI)

HSO 11277:1998 Soil quality — Determination of particle size distribution in mineral soil material —
Method by sieving and sedimentation (KauecTtBo nousbl. OnpegeneHve rpaHy/10MeTpMyYecKoro coctaBa MnHe-
panbHbIX NOYB. MeTog NpocenBaHns nocaxaeHns)

HSO 14239:1997 Soil quality — Laboratory incubation systems for measuring the mineralization of
organic chemicals in soilunder aerobic conditions (KauecTso nousbl. /labopaTopHble MHKYHaLWOHHbIE CUCTEMBI
ONS N3MEepPEeHNs MUHepanusaLnm opraHnyecknx CoeAHEHN B NOYBE B @3PO6HbIX YCNOBUAX)

3 TepMuHbI 1 onpegeneHus
31 6unopasnoxeHne (biodegradation): PasnoxeHvne Ha MONEKYISPHOM YPOBHE OpraHu4yeckux coegu-

HEHWIA. npouncxopaduiee B pesynbTate KOMN/JIeKCHOro BO3,EI'el7ICTBI/Iﬂ XNBbIX OpPraHU3mMoB.
(MC011266)

N3paHne opuymnansHoe
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3.2 nepBuyHoe 6GuopasnoxeHue (primary biodegradation): Pa3noxeHue BelecTBa B CTeMeHwu,
[OCTaTOYHON, UTOObI MCHE3NN HEKOTOPble XapaKTepHble CBOMCTBA UCXOAHOW Monekynbl. Ha npakTuke 3To
onpegenseTca TakuM aHasM30M Kak noTeps W3 WCXOAHOr0 COeAUHEHUS NN HeKoTopble cneuuduyeckue
hYHKLMMN UCXOAHOTO COeAVHEHUSI.

[MCO 11266]

3.3 nonHoe 6uopasnoxeHuno (ultimate biodegradation): Pa3pyleHne opraHM4yeckoro coefvHeHus
[AVOKCWAOM yriepoja, BoLOW, OKCuaaMmn U MUHepasibHbIMU CONSIMU KakUX-TM60 NPUCYTCTBYIOLLNX 3/1IEMEH-
TOB V1 NPOAYKTOB, CBSA3AHHbIX C 06bIYHLIMM NpoLeccaMn MeTabomM3Ma MUKPOOPTraHN3MOB.

(N C011266]

3.4 aHaspobHasa TpaHcopmauma (anaerobic transformation): Peakumsa, npoTekawwas B yCln0BUSAX
OTCYTCTBUSA Kucnopoga (ycnoBusi BOCCTAHOB/IEHUS).

MpumeuaHune — Takme peakuuu o6bIYHO NPOTEKAIOT, KOrfa OKACAUTENbHO-BOCCTAHOBUTENbHbIA NoTeHynan
(Er,) meHee 200 mMB (17).

3.5 nepcucteHTHOCTb (persistente): MpoAo/MKNTENBHOCTL NPEeObIBAHUS XUMWYECKMX BeLlecTB B
KOHKpEeTHOM onpefeneHHOM 06beKTe OKpyXatoLLlel NpupoaHON cpeapl.

[MCO 11266]

3.6 Bpems ucuesHoBeHus DT-50 (the disappearance time DT-50): Bpemsi, 3a KOTOpOe KOHLEeHTpaums
[AHHOTo coenHeHna ymeHblwaeTtca Ha 50 % OT MCXO4HOro 3HaYeHUs.

[MCO 11266]

3.7 Bpemsa ucyesHoBeHus DT-90 (the disappearance time DT-90): Bpemsi, 3a KOTOpoe KOHLEeHTpaums
[laHHOr0 coeguHeHns ymeHbLiaeTcst Ha 90 % OT MCXOHOro 3HaYeHUS.

[MCO 11266]

3.8 cBfA3aHHble ocTaTku, HeakcTparupyomble octatku (bound residues; non-extractable residues):
Xumunuyeckme coefjMHEHNs B pacTeHUAX 1 noyBax, 06pa3oBaBLUMECS W3. HANPUMepP, OpraHnYyecknx Monekyn,
KOTOpble He M3B/IeKalTCA MeToAaMu, KOTOpble CYLeCTBEHHO He W3MEHSAI0T XMMUYecKyl Npupogdy 3aTux
0CTaTKOB.

MpumeyaHune — Takne HeakcTparnpyemble OCTaTku paccmaTpuBalT Ans yyeta HejocTawwWwmux parMeHToB
MeTabonnMyecKknx NpoLeccos, NPUBOAALLNX K 06pa3oBaHN0 KOHEYHbIX NpoAyKToB (12).

3.9 nouBa (soil): BepxHuii cnoit 3eMHOIA KOpbl, COCTOALMIA N3 MUHEPasIbHbIX YacTel, opraHuyeckmx
BELLEeCTB, BOAbl, BO3JyXa 1 )XKMBON MaTepuu.

[MCO 11074-1]

3.10 ucnbiTyemoe BellecTBO (test substance): Viccnegyemoe xuMnyeckoe BelecTso, fo6asneHHoe
B TECT-CUCTEMY.

3.11 HacblweHHble NouBbl (saturated soil): YacTb NOYBbI, MONHOCTbIO HACILLLEHHASA BOLOW.

4 CyuHocTb MeToda

HacTosAwuii ctaHAapT ycTaHaBMBaeT Ba MeToAa UCTbITaHUS:

a) WHKYy6upoBaHWe UCMNbITYEMOro COeiHEHNS B NOYBE B METAHOTEHHbIX YC/TOBUAX U MOHUTOPUHT €ro
61opasnoxeHus;

b) WHKy6UpPOBaHWE UCMbITYEMOro COefMHEHNSA B NOYBE B YCIOBUAX NEPEYBNaXKHEHNSA U MOHUTOPUHT ero
61opasnoxeHus.

MocnepgHuiA MeToAd BOCNPOM3BOAMT YC/IOBUSA €CTECTBEHHOIO aHaspobHOro COCTOSHWSA, NPU KOTOPOM
npeaLwecTByOLWNI METOA NPUMEHAET XMMUYEeCKNe BelecTBa ANna 06pa3oBaHna HU3KOrO0 OKUCNTENbHO-BOC-
CTaHOBUTE/ILHOIO NOTEHLMaNa B NoYBe 1 ABASETCA METOA0M Bbi6Opa N3MepeHnsa NoTeHLMaibHOro pasnoxe-
HUS B MO4YBE B METAHOreHHbIX YCNoOBUAX. B mMeTode nepeyBnaxHEHHOW MOYBbI YCTaHOB/IEHWE HWU3KOro
OKMNCNUTENbHO-BOCCTAHOBUTENIbHOTO NOTeHumana 3aHuMaeT 60/blle BPEeMEHU 4YemM B MeTaHOreHHbIX
YCNOBUAX UCNbITAHUSA.

Ecnu BbibpaHbl ycnoBusa nepeysnaxHeHus («3atonneHue»), To noysa byaet doopmuposartb yCroBuUs B
3aBMCUMOCTU OT NPVPO/bI NOYBbLI. Takne ycroBusi MOryT 6bITb HUTpaTOBOCCTaHaBAMBatLWmMmn (0T 450 MB go
200 MB. pH 7), xenesosocctaHaBnumBatoLwmmu (0T +150 mBg0-100 mB. pH 7) nnn cynbgaTsoccTaHaBInBao-
wymMm (0T -50 MB g0 -200 mB. pH 7). Ecnu BbiGpaHbl MeTaHOreHHbIE YC/T0BUS, OKUC/TUTENIbHO-BOCCTAHOBH-
TenbHbIV noTeHymnan byaeT meHee -200 mB.

MeTopg nepeyBnaxHeHUs NoAxXoAUT 418 a3PO6HbIX NOYB, KOTOPbIE BPEMEHHO MOTYT 6bITb aHA3POOHBLIMU.
MeTaHOrBHHbIE YCNOBUA NOAXOAAT A1 NOBEPXHOCTHbIX NOYB OpraHuyeckoro 6onota (NOCTOAHHO 3aTONEH-
Hble NOoYBbl), NOYB NOINTOHOB 3aXOPOHEHNSA OTXOA0B Y NOYB, 3arpA3HEHHbIX 0CaJKamMmmn CTOUYHbIX BOA.

2
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NMpumeuyaHune — OpraHuyeckne NoYBbl, COAepXalime Nerko pasnaraeMble opraHmyeckne Bel,ecTsa, MOryT B
KOHEYHOM UTOre J0CTUYb METAHOTEHHbIX YCIOBMWI B YCNOBUAX UCNbITAHUSA NMPU NepeyBaaXHEeHUN.

Mocne po6aBneHns NCMNbITyEMOro coeiMHEHNS B BbIOpaHHyto noysy (5.1) 6uopasnoxeHne n3mepsioT B
aHaspo6HbIX YCNOBUAX NyTeM nocneayloLllero BblAeNeHnsa qUoKCcMaa yrnepoga, MetaHa u gpyrux netyumx
coeAuHeHnin. Ecnv fomkHbl 6biTh ONpeeneHbl Takme neTyyne coeAnHeHns, peKkoMeHayeTcs NCnonb3oBaHne
noMeyeHHbIX n3oTonom '4C BelecTB (pagnoakTuBHble). icue3HOBEHME WCMbITYEMOrO COeAVHEHNSA MOXeT
Takxe 6bITb BbI3BAHO CNeLnpnyHbLIM 415 BELLeCTBa aHa/IM30M.

Takke BO3MOXHO UCMO/b30BaHME MEYEHbIX PaAMOM30TONaMn CoOefUHeHNIA N5 onpeseneHns CkopocTu
MCYE3HOBEHMA WCMbITYEMOro BellecTsa U 06pa3oBaHNs MeTabonuToB W CBA3AHHbIX HE3KCTparmpyembix
ocTaTkoB. MeTabonuTbl MOXHO uAeHTUduuMpoBaTb MNPV NOMOLUM COOTBETCTBYIOLUMX aHaIUTUYECKUX
MeTOA0B.

5 Martepuansbl

5.1 Mousa

5.1.1 OT60p Npob6

BbibpaHHble NoyBbl AN1A UCMbITAHUA criefyeT oTéupaTb HENOCPeACTBEHHO C MecTa npegnosiaraemoro
KOHTaKTa C XMW4Y€eCK1M BELLECTBOM.

B cnyyae HEBO3MOXHOCTM 06HapyXeHUs o6pasLoB Mo NpUUMHe 3arpsa3HeHnsi, KOTOPOe yxe BBeLEeHO,
BblGpaHHbIe NOYBbI JO/MKHbI UMETb CBONCTBA MAaKCUMasIbHO NPUGAKEHHbIE K 3arpA3HEHHON NoYBe.

CnepyeT NPUHATL BO BHYMaHMe 1 3athrkcmpoBaTb NCTOPUIO NOJIA KOHKPETHOW NOYBbI, MOCNefHNE n3me-
HeHunsa (Hanpumep, NpYMeHeHne NecTULMUA0B) U MeTofbl 06paboTKM NOUBLI. l0/KHbI 6bITb NPUBEAEHBI TOUHbIE
[aHHble 0 MecTe 0T60p NPo6, ero pacnosioKeHnmn, COCTOSTHUY aspauuu (HanpumMep, LBeT, coAepXaHne Bofpl,
3anax), NpUcyTCTBME pacTeEHW NN NPeAbIAYLLUX KYNbTYp, aTa 3abopa obpasua ¢ nons, rnybruHa otéopa.

5.1.2 XapaKkTepucTuku noyssbl

3HaHne xapakTepucTHK NoYBbl HEO6XOAMMO ANS MOMHON UHTepnpeTaummn pesynbTaToB UCCef0BaHUSA.
MoaToMy pekomeHayeTcs, UTO6bl Ha BbIGP@HHbLIX MOYBax OblM NPOBEAEHbI MO MEHbLUE Mepe crneayoLue
UCTbITAHUSA:

a) (ousmyeckme cBoOCTBA:

1) aHanu3 pa3mepayactuy B cooTBeTcTBUM ¢ 1 C 011277,

2) copepxaHue BoAbl NOAXOAALNM METOAOM;

3) obwas BogoyAepxMBawLas CMOCOOGHOCTb U/MAN XapaKTepUCTUKM BOAOYAEPXaHMA B COOT-
BetcTBun ¢ NCO 11274;

b) XMMUYeECcKMe CBONCTBA:

1) pH nousbl B cooTBeTcTBUM ¢ ICO 10390. nnm pH B pacteope KCI nnn CaCl2;

2) copepxaHve opraHnyeckumx BeLLecTs B cooTBeTcTBum ¢ MCO 10694;

3) kaTnoHoobMmeHHas emkocTb (CEC) BcooTBeTcTBMM € ICO 11260;

4) copepxaHue a3ota B cooTBeTcTBUM ¢ M1 C011261;

5) okncnuTesbHO-BOCCTAHOBUTEbHbIV NOTeHUnan B cooTBeTcTBUM ¢ ICO 11271;

c) 6uonormyeckme ceoicTea:

MoxeT noTpe6oBaTbCcs onpefeneHne MMKPO6HON Gromacchl NOYBbI C NOMOLLbIO COOTBETCTBYIOLLErO
mMeToAa, Hanpvmep, meTofa AbixaHus cyb6ctpata [4]. OgHako ecnu B oTo6paHHOl moysBe npeobnagaet
aHaspobHoe bropasfnoxeHue. cnefyeT UCNOb30BaTbh MeToA thymurauum [5).

5.2 lcnbiTyemoe BeLecTBo

BEIJ.|,ECTBa, KOTOpble HEOﬁXO,EI,I/IMO ncnbiTaTtb, AO/IKHbI ObITb XMMUYECKN YNCTbIMMN BeuiecTBamu (XI/IMI/I-
yeckas yuctota 6onee 95 % maccoBoi fonu). BavsHue nobbix HOCUTene WNM MHrpeAneHToB cocTasa
cnepyeT NnpUHMMaTb BO BHAMaHWeE.

[na vHTepnpeTauumn pe3ynsTaToB BaXHbl C/iefytoLine faHHble 0 COeANHEHUN:

- HaumeHoBaHue (IUPAC);

- CTPYKTypa:

- OTHOCUTEe/IbHAaA MONeKynsApHan macca,;

- [aHHble 0 YACTOTE U XMMUNYECKON NPpMpoe OCHOBHbIX NMPUMeceil;

- CTabunbHOCTbL B BOAEe N opraHN4ecknx pacTtBopuTensax:

- pacTBOpPUMOCTb B BOAE:

- fJaBfieHne napos:

- KO3ah(pULMEHT pa3feneHns okTaHon/soaa;
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- MOCTOsIHHas cop6LnK;

- KOHCTaHTa KUC/M0THON Auccouuaumy;

- AN XMMWUYECKMX BELLeCTB MeUYEHbIX PaMON30TONOM.
- NpUPoAA 1 pasMeLLeHne MeTKY;

- cobas aKTUBHOCTb;

- pagMoxmmmyeckas YacToTa.

MpumeuyaHune — PesynbTaTsbl nccnenoBaHuii, roe MCNONb3YT MeYeHble pagmMons3oTonom BelecTsa, 3aBUCAT

OT pacnonoxeHusa pa,qVIOaKTVIBHOVI MeTKu. [ToaToMy pacnonoxeHue BBeﬂeHHOVI MeTKU B MOIEKYNAPHYIO CTPYKTYPY HEO6XO-
ANMO TWaTe/lbHO paccMmaTpuBaTh.

5.3 TlNocyga nobopypoBaHue

TpebyeTcs cneaylouiee 0CHOBHoe nabopaTopHoe 06opyLoBaHmne 1 nocyaa.

5.3.1 KpyrnogoHHas kon6a sMectTumocTbio 250 cm3um 500 cm3.

5.3.2 JlegsHas BaHHa.

5.3.3 KosnoHka, cogepxatlias BOCCTAHOBNEHHYIO Mefb.

5.3.4 CucTemanogauu rasa co wnpuLom 1 Urioi.

5.3.5 Mpobupkn nnv konbbl ¢ NPo6KOW N3 BYTUNOBOrO Kay4yka.

5.3.6 MuneTtku ¢ MBX Tpy6Kamm ¢ BHyTPEHHUM grnameTpom ot 0,5 MM 20 1 MM.

5.3.7 la3oHenpoHuuaemble Wnpuybl BMecTUMOoCcTbio 10cm3.20 cm3.50 cm3m 100 cm3.
5.3.8 Mpunbopbl 1 3NEKTPOAbI ANA N3MEPEHNS OKMCNTENIbHO-BOCCTAHOBUTEIbLHOIO NOTEHLnana.
JlononHuTenbHO ANS NccnefoBaHns UCMbITYeMblX MaTepnanos ¢ MeTkoil 4C HeobXxoauMbl:
5.3.9 CUMHTUNNALNOHHbIE KOKTENNN.

5.3.10 XXnAKOCTHOW CLMUHTUNNSALMNOHHBIA CHETUNK.

5.3.11 CUMHTUNNALNOHHbIE (DNIaKOHbI.

5.4 PeakTtusbl

Bce peakTuBbl AO/MKHbI O6bITb M3BECTHON CTENEHN YACTOTI.

5.4.1 A30T 6e3 npumecu Knucnopoga, resnin (YACTbIR) An aprox.

5.4.2 TutaHa (lll) xnopug,.

5.4.3 Hatpwua uyutpar.

5.4.4 Kanusa gurngporeHdocdat (KH2P04).

5.4.5 [unHatpua gurngpart rugporeHgocdarta (Na,HP04 2H20).

5.4.6 Hatpus kap6oHar.

5.4.7 Twutana (Ill) yutpar.

[FOTOBAT UMTPAT TUTaHa Kak yka3aHo Huwke. HeliTpanusytoT 5 cm3xnopuga Tutana (I11) (15 %) (5.4.2) B
50 cm3pacTBopa untparta Hatpus (5.4.3) 0.2 MOnb/N C HaCbIWEHHbIM pacTBOpoM kapboHaTa HaTpus (5.4.6),
UNbLTPYIOT NPU HEOOXOANMOCTU U XPaHAT B 6ECKNCIOPOAHOM rase.

6 OT60p Npob

OT60p Npob ocyLLecTBAAIT B cooTBeTCTBUM ¢ MICO 10381-6, 4TO NO3BOMSET 06€ecneynTb MakcumMasb-
HYI0 XWN3HECNOCOBHOCTb MUKPOOPraHN3MOB MOYBbI B C/lydae ec/in 0TGMpatoT NoYBbl, B KOTOPbIX MpoTeKawT
npenmyLLecTBEHHO aapobHble npouecchl. Ecnv nousbl cobpaHbl B yCNoBuUAX, rae npeobnagaet aHaspobHoe
6uopasnoxeHne, To Npu oT6ope, obpalleHnn 1 XpaHeHuu npob cnegyeT MUHUMU3MPOBATbL BO3AeiCTBUE
Kncnopoga Ha ob6pasubl NoYBbI.

7 TpoBepeHne ucnbiTaHUsa

71 BBefeHue UCNbLITYeMOro BewecTea

KoHUeHTpaLus ncnbITyeMoro BeLecTsa 3aBMCUT OT Lief1eil akcnepruMeHTa (HanpyumMep, oxugaeTcs Takas
KOHLEHTpaLus Kak B yC/0BMAX MOS), M UCMbITyEMOE BELLEeCTBO cneayeT BBOAUTb NN6O:

- BNou4By; Mn60

- B BOJHYI0 hasy, NOKPbIBAIOLLYIO NOYBY.

AHa3pobHble ycnoBua criefyeT co3faBaTb B TecT-CUCTEMEe Mepef NOMELIEHNEM WCMbITyemMoro
BellecTBa B BOAHYO hasy.

McnbiTyemoe BelwecTBo MOXeT ObITb l06aBeHO Criegyowmumm cnocobamu:

a) Kak BOAHbI pacTBop (B 3aBNCYMOCTM OT PaCTBOPUMOCTU B BOZE);
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b) pacTBopeHHOe B opraHuyeckux BOLOPacTBOPUMbIX PACTBOPUTENAX (B 3aBUCHMOCTU OT pacTBOpM-
MOCTK B pacTBopuTene). Konmyectso NCNOb3yemMoro pactBopuTens A0/HKHO NOAAEPXKMBATLCA HA YPOBHE
MWHUMaNbHO Heob6xoamMmoro (MeHee 1 %) ANA NPUMEHEHUA coeAnHeHus. CnegyeT NPUHATbL BO BHUMaHue
BO3MOXHYH TOKCMYHOCTb 1 GUopasnaraeMocTb pacTBOPUTENS:

C) Kak TBepAoe BELLECTBO, HanpuMep, HaHeCEHHOEe Ha KBapLeBblii Necok (nepes cCMeLMBaHUEM C
noYBoNA).

C OCTOPOXHOCTbI cregyeT f06aBNsATb UCMbITYEMbI MaTepuasn Npu BbICOKMX YPOBHAX TOKCUYHOCTU.
TOKCUYHbIE COEAUHEHUS U COEMHEHUS], KOTOPbIE OKA3bIBAKOT MHINGUPYIOLLLEE BO3AECTBME HA NOYBEHHbIE
MWKPOOPraHu3Mbl NPy NPUMEHEHHO KOHLEHTpauumn, 6yayT MewwaTb onpegeneHnto 6mopasnoxeHus.

7.2 WNHKy6aLus B METAHOTEHHbIX YCNOBUAX

7.2.1 NoproToBka cBO60OAHOIN OT KMCNOpPOAA NUHKYGALLMOHHOW cpeapbl

MomewatoT npuMepHo 100 cM3 BoAbl B KPYrN0oA40HHYK konby o6bemom 250 cm3 mnm 500 cm3 (5.3.1),
nomewarT uribl Ans sBeoga rasa (5.3.4) B Bogy M NPOMbIBAOT HECU/IbHBIM NOTOKOM KMC0POACBOBOAHOMO
asoTta unu renus (5.4.1). KOTOpbI NPOXOANUT Yepe3 KOMOHKY HarpeToit meau (350 °C) (5.3.3). oBoaAT BoAy A0
WHTEHCMBHOIO KUMNEHWA B YCNIOBUAX NPOAYBaHNA CBOGOAHBIM OT KMCNI0POAa ra3oM B TEHEHUWN OAHOV MUHYTHI.
Bnocnefctsum Bogy COXpaHsilOT aHa3po6HON, 3amellas nap KMCN0poACBOOGOAHOMO a3oTa WAW renus noka
KOHTeliHep oxnaxgaeTca Bo nbay. [Mocne oxnaxaeHus uutpaT TuTtaHa (IIl) (5.4.7) ¢ monsipHoii ponei
0.8 mmonb/n KH2P 04(5.4.4) c nnoTHocTbto 0.27 r/n uNa2HP04+2H,0 (5.4.5) c nnoTHocTbio 0.56 r/n. pobas-
NA0T U pacTBOPAIOT (34ecChb N aanee ynomvHaeTcs Kak «6eckncnopogHblii 6ydep») [7].

7.2.2 NHkyb6auuoHHas cuctema

MHkybaumoHHas cuctema A[o/mkHa obecneynmBaTb NojfepXaHue aHaspoO6HbIX ycnoBwiA. [LOCTYMHO
HebobLoe KonnyecTBo cuctem (7,8,9.13,14.16,18). Cuctema, npefcTaB/ieHHas BHACTOsILLEM cTaHAapTe,
COCTOMUT U3 CTEKNAHHOI konbbl (250 cm3) (5.3.5) ncuctembl NofBoAa rasa co WwnpuLamMmm u urnamu gns BBoga
rasa (5.3.4). Ansa npumepa npuBegeHa cuctema Ha pucyHke 1. Mpu ncnonb3oBaHum Tpy6KM fo/MKHA o6ecneymn-
BaTbCsA HENPOHWULAeMOCTb ANA rasos (HanpyvmMep, 3T0 MOXeT OblTb AOCTUITHYTO NPU NPUMEHEHUWN MSIOTHOM
OYyTWU/IKAYYYKOBO Mpo6kM). OpgHako Nbble Apyrne noaxogsuwine cUCcTembl MOFYT WUCMNOb30BaThCS Npu
YCNOBUM CNlelOBaHNA HACTOALWEMY CTaHAAPTY.

1— a30T 6e3 npuHecwu Knucnopoga: 2 — cTekNsHHas Tpybka unm urna; 3 — konba; 4 — nousa; 5 — 6ydep; 6 — npobka

PucyHok 1 — Mpumep MHKY6aLUOHHO CUCTEMbI ANA UCCNEeA0BAHUSA PA3/I0XEHUS B aHA3POG6HbIX YC/I0BUAX B NOYBE
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Ecnun Heobxoaumo n3mepuTb cofiepxaHune Takux neTyumx Bellects kak ,4C 02, cnegyeT ucnonb3osatb
NPOTOYHbIE WU GUOMETpUYeckne UHKyBaLMOHHblE CUCTEMBbI, OHM onucaHbl B MICO 14239. B npoTO4HOIi
cucTemMe cregyeT UCNOb30BaTh MHEPTHbIN ra3. Ha pucyHke 1 npuBedeHa npoToyHas cuctema.

7.2.3 WHkybauus

7.2.3.1 TogrotoBka

O6paboTaHHbIli 06pasew, NOYBbI pa3fensalT Ha paBHble YacTu no 40 r (cyxaa macca aKBMBaseHTa) u
nomMeLlatT B UHKyb6aunoHHble Konbbl (5.3.5). MepeHocAaT foctatoyHoe KoNM4ecTBO NOArOTOB/IEHHOrO 6ec-
KmcnopogHoro 6ydhepa (ypoBeHb XMAKOCTU [O0/MKEH ObIThb Bbille MOBEPXHOCTN NOYBLI NO MEHbLUER Mepe Ha
1cm) BKaxayto konby, cogepxallyto noysy, KOTOpble cnefyeT NPoA0KNTE/TbHO MPOMbITE BO BPeMsi NPUTroTOB-
NeHnsa 6eckMcnopoHbIM NOTOKOM MHEPTHOrO ra3a c NOMOLLbIO UMbl AN BBOAA rasa. bydep cnegyeT nepeHo-
CUTb C MOMOLLbIO MUNETOK, OCHALLEHHbIX AJIMHHOM TOHKOW Tpy6koi n3 MBX (5.3.6 u [7]). Mocne n3BnevyeHus
Urbl KONBY cpasy 3akpbiBatoT NPO6Kol U3 ByTunkaydyka. Mpo6ky NpokanbiBatoT Uroi, NPUCOEANHEHHON K
repMeTVYHOMY LUNPULY ANA NpeAoTBpaLLeHna n3bbITOYHOTO AaBneHns u 4ns obecneyeHuns oTBoga 06pasLLoB
rasa N aHanusa, uim coenHAI0T C TPYOKOI kak NokasaHo Ha pucyHke 1

MpoBoAAT MHKy6aLuio He MeHee ABYyX NPo6 ANA KaxAoro onpefenenus. MNpu ysennyeHnn Konmyectsa
NMOBTOPOB MOBbLIWAETCA TOYHOCTb UCMbITAHUA.

KoHTponbHble 06pasubl ciefyeT 3anyCcTuTb OAHOBPEMEHHO M CedyeT coAepXarb NoYBY C KOIMYECTBOM
6ydhepa, KOTOpbIi UCNONb30BaSICA A5 TPUMEHEHMS UCMBITYEMOrO BellecTBa B o6pabaTbiBaeMblx 06pasLax.

Mousa 6e3 Kaknx-nm6o fo06aBOK MOXeT ObITb NCNOMb30BaHA A5 [ONOTHUTENIbHOTO KOHTPONS.

7.2.3.2 Ycnosus nHKy6auun

7.2.3.2.1 MNopaepxaHne aHaspobHOCTH

CunTaeTtcs, 4To aHaapobHOoe 6uopasnoxeHne B noyBax npeobnagaeT, eC/im OKUCINTENIbHO-BOCCTAHOBU-
TeNbHbl NnoTeHuman meHee 200 MB. [1n151 npoBepky aHa3po6HoCTM M. 7.2.3.3.

7.2.3.2.2 Temnepatypa

TemnepaTypy uHky6auum cnegyet noabupatb B COOTBETCTBUM C OCOGLIMU LENSMU WUCCeA0BaHuS.
O6HapyXeHo, 4TO MakcumanbHas MUKpPOOGHas akTMBHOCTb B Noyse HabnwpgaeTcs B guanasoHe ot 25 °C go
35 °C. [ns noyB 30H YMeEpeHHOoro knMMata temnepartypa oT 10 'C go 25 °C aBnseTcs npefcTaBuTeNbHel
€CTeCTBEHHbIX YCMOBUIA.

MVHUMYM 1 MakcumyM Temmnepartyp cinegyeT U3MepuTb U 3anucatb C PerynspHbiMu MHTEpBasiaMu B
TeyeHue npoLecca HKybaLuumn n He O/MKEH OTIMYaThCs 6os1ee Yem Ha *2 °C.

7.2.3.2.3 OcBellieHne

VcnbiTaHHO criegyeT NpoBOAMTL B TEMHOTE.

7.2.3.3 TpoBepka aHaspobHOCTU

AHaspo6HOCTL MPOBEPAIOT MO Mepe HeobXoAMMOCTM BO BpeMs WcCnefoBaHuWs MyTeM U3MepeHus
OKUCNUTENIbHO-BOCCTAHOBUTE/ILHOIO NoTeHuMana B cootsetcTaum ¢ MCO 11271.

BKOHLe UCMbITaHUSA N3MEPSAIT pacTBOpPeHHOe Fe. pacTBOpeHHbIli MnnkoHueHTpauun”; INOj/NOj.

7.2.3.4 TIpofo/IXNTENBHOCTb UCMbITAHUA

PekomeHAyeMoi MUHMMaNbHOW NPOAOIKUTENBHOCTM A1 UCNbITAHUS He CYLLeCTBYeT, Tak Kak akTuB-
HOCTb MUKPOOPraHW3MOoB B MOYBE BO3pacTaeT Npu A/IUTe/bHbIX UHKY6aLMOHHbIX Nepruogax, npy 3ToOM peko-
MEeHJAYeTCs, UTO UCMbITaHWE He crieayeT npogosmxkaTek 6onee 100 gHeid.

7.2.3.5 OT160p Npob

Mpobbl cnepgyeT oT6MpaTh B TeYeHe MHKY6aLMOHHOro nepuoja yepes perynsipHble UHTepBasbl Bpe-
MEHW. B 3aBMCUMOCTY OT NPOAO/MKUTENBHOCTU UCMbITAHUSI U CKOPOCTN BMOPa3N0XKEHUS NCNLITYEMOTO MaTepu-
ana. TpebyeTcsi No MeHblleli mepe NATb Toyek oT6opa npoba ANA MOCTPOEHUSA KPWBO PasnoXeHus.
lMockonbKy MHOTME MaTepuasnbl pasnararTcsi HAMHOTO GbICTPEE BO BPEMSI PaHHMX 3TanoB MHKybHaLumn, peko-
MeHAyeTcs cregylollas yactota otéopa npo6: O gHeit. 2 aHs, 4 aHA. 8 aHeit. 16 aHen, 40 gHein 100aHel nocne
Hayana nHky6auun. na paspyLianLmx MeTo40B oT6opa Npo6, Hanpumep, NPSIMOiA aHaM3 NoYBbl, PEKOMEH-
AyeTcsi NOCTENEHHO 0TOUPATb BCE COAEPXKMMOE MHAMBUAYASIbHOW UHKY6BALMOHHO! KONObI.

7.3 NHkybauusa B yCnoBUAX NepeyBaaXHeHUs

[ns pocTnxeHns aHasapo6HbIX yCN0BUIA B NOYBE NPYMEHSAIOT NPAKTUKY NOKPbITUSA NOYBbI BOAON (Npumep-
Ho 1cm Hag nousoid) (19.20].

[anee cnepyet npofo/katb NpoBefeHne UCMbITaHMA B COOTBETCTBUU C N. 7.2.1—7.2.3.5, HO BMeCTO
ucnonb3oBaHus bydepa (7.2.3) cnegyeTt ncnonb3oBaTb BOAy.

OTa nepeyBnaxHeHHas cuctemMa MMeeT HaMHOro 60/1ee BbICOKUI OKUCANTEIbHO-BOCCTAHOBUTE/TbHbIN
noTeHLmMas, B TO BpeMs Kak 6ecknnopogHas 6ycepHasn cuctema nmeeT oTpuLaTesibHOe 3HauYeHune.

6
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7.4 MOHUTOPUHT pasnoxeHusa

7.4.1 Obuwee

Tun BbIGPAHHOr0 aHann3a A5 MOHUTOPUHIa NpoLecca pasnoxeHus 6yAeT 3aBUCETb OT Liefeil nccne-
[OBaHNA 1 TOTO Kakune faHHble TpebyrTCcss — Mo NepBUYHOMY U/MAK MO NOSIHOMY 61MOPa3NOXKEHUIO.

AHanu3bl 3aBUCAT OT CAMUX XUMUYECKUX BELLECTB U OT HANYNSA pagnon30TONHOW METKM.

PekomeHayeTcsi pacCMOTPETL cefyoLme Bubl aHanunsa

a) AN1A NepBUYHOro pas3fnoxeHus (BewecTsa, He MeyeHble PaAron3oToNoMm):

- pacnaj, ICXOAHOro CoeiHEHUS.
b) ANnsa MeTabosmM3ma, BKIOYaLWero NosHoe pasfoxeHue (NOMeYeHHble BeLLecTBa):
- npefgenexune neTyynx CoeAMHEHN N UCXOLHOIO COeAMHEHNS, N MeTab0NTOB;
- onpejeneHne N3BNeKaeMoCT BOAbI/MN pacTBoOpUTENs;
- onpefenieHne «CBA3aHHbIX», eaKCTparnpyemblex ocTaTkos.

[lna onpegenexns akcTparmpyembix BeLWeCTB cneayeT NpMMeHATb pacTBOpUTENY, KOTopble He Nnpeo6pa-
3YI0T UCXOHOE coefinHeHne, Uam ero MetTabonnTbl. C 0CTOPOXHOCTBLIO HEOBXOANMO OTHECTUCH K NOC/eayto-
LWMM npouedypam aKCTpakummn, npu KOTopbix O6yAeT yAanATbCA MHOM0O 3KCTparmpyembix BewecTB. AHanun3
MeTab0o/IMTOB 1 MCXOLHOT0 COeMHEHUSI MOXEeT 6bITb NPOBEAEH C UCMNO/Ib30BaHNEM TOHKOC/IOMHON XpomMaTo-
rpadoum (TCX), BbICOKO3(h(hEKTMBHOI XUAKOCTHOI XxpoMaTorpaduu (B3XKX) u rasosoii xpomatorpadum (IX).

7.4.2 N3mepeHue BbigeneHnsa ,4C02

Bbigenedne n C02un3mepsatoTt B cootseTcTsum ¢ MICO 14239.

7.4.3 N3mepeHue BbigeneHus 14CH4

Boigenexnve , ACH4AMoOXeT 6bITb yCTaHOBNEHO NyTeM OkMceHns J4C 0 2¢ UCNob30BaHWEM OKCUaa Meau.
Mepep npoBegeHMeM 3TON MNpoueaypbl, AO/MKHbI OblITb CO3f4aHbl YCNOBUA ANS YyNaBAWBaHUS HATpPUEBON
13BeCTbI0 ecTecTBeHHble C 02, BbleNIeHHbI B 3TOM 3KCNEPUMEHTE.

8 lNpepcTaBneHne pes3ynbLTaTos

Bce paHHble cnepyeT npeacTaBnaTh B TabMYHOW nnm rpadpmyeckoin hopme (KpuBas pasnoxeHus).

3HauveHuss DT-50 u DT-90 cnepyeT BbIYUCAATL C UCMOJ/Ib30BAHNEM MOAENU, NPUBEAEHHO, Hanpumep,
B (15) nnun gpyrnx noagxoAswmnx Mogene.

LononHutenbHas nonesHas MHchopmaLms BKIYaeT onpeaeneHne NeTyynx coemHeHunii, obpasosaHune
N MEePCUCTEHTHOCTb MeTab0/IMTOB N HE3KCTPArMpyeMbIX OCTaTKOB.

NMprnmeuyaHune — Ecnu 6uopasnoxeHns He Habnwogaetcs, Hanbonee BepoOATHbIMU SIBAAKTCA cneaywuine
NPUYNHbI:

a) McnbITyemMoe BeL,ecTBO TOKCMYHO;

b) ucnbiTyemoe BeLW,ecTBO He ABNAETCA GuopasnaraemMbim:

C) AeATeNnbHOCTb MUKPOOPraHM3MOB @ NOYBE paBHa HYN0;

d> ncnbiTyemoe Belw,ecTBO He 6MOA0CTYNHO (M3-3a agcopbunmn nan ncnapeHuns).

9 lpoToKOoN UCnbITaHUA

MpoTOoKON UCMbITAHNSA [O/MKEH BKAOYATb CNeayoLLyo nHhopmauumio:

a) JaHHble 06 ucnbiTyeMoMm BellecTtse (cm. 5.2):

b) AaHHble 06 ncnonb3yemoli noyse (cm. 5.1):

C) AaHHble No ucnbiTaTeNbHOW Npoueaype, MeTOAe UCMbITAHUSA, UCMOMb3YEMON KOHUEeHTpauum, MeTo-
[am BBeieHUs, flaHHble Mo NpeAcTaBeHNto NCMbITaHNsA, NPoBepka aHaapobHoCcTH, 0T6op Npob n T. n. (n. 5);

d) gaHHble Mo Mcnofb3yeMbIM aHaIMTUYECKMM MeTogaM, Hanpumep, npegenbl o6HapyxeHus, npoue-
[Aypbl KOHTPONA KAYeCTBa, aHaNM3MpPoBaHHbIE BELLECTBA CPaBHEHNS;

€) YepHOBble pe3yfbTaTa aHasm3a:

0 maTepuasnbHblii 6anaHc Npy MCNOb30BaHUW UCMLITYEMOrO BellecTBa, MOMEYEHHOr0 M30ToNoM 14C,
(ecnu TpebyeTcs);

) pacyeTbl 1 3aKTI0YEHUS.
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Mpunoxexnune JA
(cnpaBo4HOe)

CBefileHNa 0 COOTBETCTBUMN CChbINTOYHBIX MEXAYHapPOAHbIX CTaAHAAPTOB
HaluMoHaNbHbIM cTaHgapTam Poccuiickoii Pegepaymm

Ta6nunuye [AL

O603Ha4YeHne CCbiIOYHOTo CreneHb O603HaYeHne N HaMMeHoBaHWe COOTBETCTBYHOLLEro HaLMOHa/IbHOTO
MeXZyHapoAHOro craHjapTa COOTBETCTBUSA cTaHgapTa
ISO 10381-6.1993 -

ISO 10390:1994 —

ISO 10694:1995 — :
ISO 11260:1994 — °
ISO 11261:1995 — °
ISO 11271:2002 -

ISO 11277.1998 — °
ISO 11274:1998 — °
ISO 14239.1997 — °

* COOTBETCTBYWWMI HAUWOHANbHBIA CTaHAApPT OTCYTCTBYeT. [L0 ero NpuWHATMS PEKOMEHAYeTCs MCMo/ib30BaTh
nepeBo Ha PYCCKWI A3bIK yKa3aHHbIX MEXAYHAPOAHbIX CTAHAAPTOB
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