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Mpeavcnosune

Llenn, OCHOBHble nNpPUHUMUMNLI W NOPAAOK NpPoBeAeHus paboT no
MEXrocylapCTBEHHOW CcTaHgapTu3auum ycTtaHoBnieHbl [OCT 1.0 - 92
«MexrocygapcTBeHHasa cuctema ctaHgaptTusaunmn. OCHOBHbIE NMOMOXEHUS» 1
NOCT 1.2 - 2009 «MexrocygapctBeHHaa cuctema craHpaptusauunu.
CtaHgapTbl  MeXrocyfapcTBEHHble, MNpaBuna W  pekomeHgauum  no
MEeXrocyfapCTBEHHOW cTaHgapTu3auun. MpaBuna pas3paboTki, NPUHATUSA,

NPUMEHEHNA, OBHOB/IEHUS U OTMEHbI»

CBepneHuna o ctaHpapTe

1 TOArOTOBJ/IEH ®epgepanbHbiM rOCYyAAPCTBEHHLIM  YHUTAPHLIM
npegnpuatem  «Bcepoccuiicknii  Hay4dyHO-uccnegoBaTeNbCKUIA  LIEHTP
craHgapTusauuu, WHgopmauum ” ceptudukaunmn Cbipbsa, mMatepuasos U
BewectB» (Pryrn «BHNLUCMB»)

2 BHECEH dbepepanbHbim areHTCTBOM no TEXHNYECKOMY
peryampoBaHuio n MeTposiornm

3 TMPVWHAT MexrocygapCTBeHHbIM COBETOM MO CTaHfapTu3auuu,

mMeTponornn un ceptudmkauymm (npotokon Ne 60-M ot 18 okTabpa 2013 r.)
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3a npuHATME cTaHgapTa NPorosiocoBasu:

Kpatkoe Kop, CokpalleHHoe HaMeHOoBaHume
HanMeHoBaHune CTpaHbI HallMOHaU/1IbHOIo opraHa no
CTpaHbI Mo MK no MK CTaHOapTM3auunm
(MCO 3166) 004-97 (nco

3166)004

-97
AzepbaiigxaH AZ A3cTtaHpapT
ApmMeHuns AM MWHIKOHOMMUKKM Pecnybnukm ApmeHns
Benapychb BY FocctaHpgapt Pecnyb6nukn Benapych
KasaxcTtaH Kz FocctaHpgapT Pecnybnunkm KasaxcTaH
KblpreiactaH KG Kblprel3ctaHgapT
MonpgoBa MD Monposa-CtaHgapT
Poccuiickas depgepauns RU PocctaHpgapT
TafXunkncraH TJ TapxXunkctaHgapTt
Y3b6ekuctaH uz Y3ctaHgaprT
YKkpaunHa UA MWH3KOHOMPa3BUTUA YKpauHbl

4 HacTtoawumii ctaHgapT MAEHTUYEH MeXAyHapoAHOoMy AoKymeHTy OECD
Test No. 314 «Simulation Tests to Assess the Biodegradability of Chemicals
Discharged in Wastewater» (O3CP Tect Ne 314 «OueHka 6buopasnaraemocTu
MEeToA0M MOZAENUPOBAHUSA CTOUYHbIX BOA»).

MepeBog C aHINMIACKOro A3bika (en).

CTteneHb cooTBeTCTBUA - UaeHTn4Haa (IDT)

5 Mpukazom degepasibHOro areHTcTea No TEXHNYECKOMY perysinpoBaHuio 1
mMeTponiormm oT 22 Hos6ps 2013 r. Ne 802-CT MexXrocyaapCTBEHHbIA CTaHAapT
FOCT 32370-2013 BBEAEH B AEACTBNE B Ka4yeCTBE HaUMOHa/bHOIO CTaHhapTa
Poccuiickoin depgepauynn ¢ 1 aBrycta 2014 r.

6 BBEJEH BIMEPBbIE
ill
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NHdopmauusa 06 M3MEeHeHUsIX K HAcTOsIWEMY CTaHgapTy Ny6ankyeTCsi B €XerogHoM
MHPOPMAaLMOHHOM yKasaTene «HalvoHabHble CTaHAapThi», @ TEKCT U3MEHEHWI 1 NONpPaBokK - B
eXemMeCslUHOM  MHDOPMALIMOHHOM  yKasaTene «HauuoHanbHble CTaHgapThi». B ciydvae
nepecMoTpa (3aMeHbl) WM 0TMEeHbl HACTOAWEr0 CTaHAapTa CoOOTBETCTBYIOLEe YBeJoMIeHNE
6yneT Oony6/iMKOBAaHO B EXEMECSYHOM  MHC(OPMAaLVOHHOM  ykazaTene «HauuoHasnbHble
cTaHaapThi». CooTBETCTBYOWAs MHGOPMALMS, YBEAOMIEHNE N TEKCTbl Pa3MeLL Al TCs Takke
B MHIOPMaLMOHHOW cucTeme 06LLero nosib3oBaHusi - Ha odmumanbHoM caliTe ®defepasibHOro

areHTCcTBa No TeXHNYECKOMY PeryiMpoBaHnio 1 MeTponorum B ceTu VIHTepHeT

©CTtaHgaptuHcopm, 2014

B Poccuiickoii ®eaepaunn HacTosiWnii cTaHgapT He MOXeT OblTb MOSIHOCTbIO UM YACTUYHO
BOCMNPOM3BEAEH, TUPaXWpPOBaH U pacnpocTpaHeH B KayecTBe oduuUuanbLHOrO u3gaHus  6es

paspeleHns defepasbHOr0 areHTCTBa No TEXHUYECKOMY PEry/IMpPoBaHMI0 U METPO/IOTN

\
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BeBepneHune

[aHHbIlA cTaHoapT oOnNucbiBaeT MeToAdbl A8 onpefeneHns CTeneHu u
KMHETUKN MEPBUYHOTO W OKOHYaTEeNbHOro OMOpPas3noXeHUs OpraHnYeckmnx
XMMUYECKNX BELLECTB, KOTOPble MOoNajalT B OKPYXawLllyl cpeay 4vepes ux
cbpoc B CTOYHble BOAbl. XMMUYECKME BeLwecTBa, BXOAsLWMEe B COCTaB CPeAcTB
NINYHON TUTUEHbI W ObITOBOW XMMUW, KakK MpaBuao, cbpacbiBaldTCcs B
KaHa/iM3aumi Ha OAHOM M3 3TanoB MX CTaHAAPTHOIO MCNOMb30BaHUA U
CTAHOBATCHA MOCTOSAHHbIMW KOMMOHEHTaMWN 6bITOBbIX CTOYHbLIX BOA. Kpome TOro,
hapmaueBTMYECKME npenapaTtbl  BbIBOAATCA WM B HEKOTOPbIX CAyvasx
cbpacbiBalOTCA B KaHanM3aUWOHHYK cucTemy. [pyrme XMmMmyeckne BellecTBa
MOTyT NepuognYeckn UaM NOCTOAHHO MOCTyNaTb B CTOYHbIE BOAbI B pe3y/nibTaTe
NPOn3BOACTBEHHbIX NPOLLECCOB.

HacTtoawwuii ctaHgapT COCTOUT M3 NATU OTAE/bHbIX, HO CBA3A@HHbIX MeXay
cob6oli MeToA0B MOAENMPOBaHUS AN OLUEHKM MEPBUYHOIO M OKOHYATE/IbHOIO
O6MOpPa3NOXeHNs XMMUYECKMX BewecTB B CTOYHbIX BOAAaX BO BpeMsa uX
npebbiBaHWS B KaHanu3auuu, BTOPMYHOIM 06pabOTKM Ha CTaHuMuM aspauuu,
aHaspobHOro cobpaxmBaHUsi aKTUBHOIO WAa, a TakkKe B OYULLLEHHbIX CTOYHbIX
BOAAX MPU CMELIEHMMN C MOBEPXHOCTHbIMM BOAAMM WM HEOUMLLEHHbIX CTOYHbIX
BOJax, KOTOpasd HanpsiMylo cOpacbiBalOTCA B MOBEPXHOCTHbIE BOAHbIE 0ObLEKTHI.
BuopasnoxeHne B KaXAOM O00bEKTe MOXET urpatb BaXHYH poab Mpu
onpefeneHnn BO3AENCTBUS XUMMWMYECKUX BELLECTB HAa BOAHbIE W HA3EMHblE

OopraHn3Mbl.
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Ha HayanbHOM 3Tane CTOYHble BOAbl NOCTynalwT B KaHanusauuio, rae

MOTyT OoCTaBaTbCs B TEYEHUE HECKOJIbKMX YacOB WM HECKOJIbKO AHEW BO BpeMs
TPaHCNOPTMPOBKM HA OYUCTHbIE COOPYXEHUS WU K HENOCPEACTBEHHOMY MECTYy
cbpoca B oKpyxawLlyo cpefy. B 60nblINHCTBE CNyvyaeB CTOYHbIE BOAbl Mepen
NOCTYN/IEHNEM B OKpYyXalLyl cpeny MNpoXoAAT nNpoLecCc OYMCTKM, HO B
HEKOTOPbIX CUTyauusx CTOYHble BOAbl MonagakwT B MOBEPXHOCTHblE BOAHblE
06beKTbl HaNpAMy WM C MMHUMasIbLHON npeaBapuTenbHONW 06paboTkoi. Ha
CTaHAAPTHbIX OYMCTHbIX COOPYXEHUAX OnpeAesnieHHOe KOMIMYecTBO TBEPAbIX
BewlectB (40-60%) ypansetca BO Bpems MNepBMYHON 06paboTkm. 3arem
CTOYHble BOAbl MoABeprawT OWOMOrMYECKO O4YUCTKE, U TBepAble BellecTBa
yOoansawTcsa B OTCTOMHMKe-ocBeTnTene. OuulleHHble CTOYHble BOAbl Aasniee
nocTynakwT B MOBEPXHOCTHble BOAHble 006beKkTbl. Lnam ypanseTtcsa Bo Bpewms
nepBMYyHOn 06pPabOTKM, U €ro OKoHYaTeslbHasi O4YuCTKa npoucxoaut B
aHaspob6HbIX YC/OBUAX, €Ccu npegnosaraeTca fasibHellee 3axOpOHeHue
wnama [1].

[lona xumnyeckoro BellecTBa, nonajarlwlero B OKpyXawllyl cpegy B
COCTaBe OUYULLEHHbIX CTOYHbIX BOA WAW CBA3a@HHbIX C TBEpAbIMM Ocajkamu
ABNSAETCA (PYHKUMAMU pasfiokeHUsi, CKOPOCTM ero 6uopasnoxeHns un gpyrux
npoueccoB (Hanpumep, ucnapeHus, rmagponunsa, oTonmsa, U30aMpoBaHue).
N3-3a 3aBMCMMOCTM OT BpeMeHu npebbiBaHUA W YyAEepXUBaHUS, YPOBHSA
610N0rMYeckoli akTUBHOCTW, OCHOBHbIMW BO3MOXHOCTAMWU /19 3HAYUTESIbHOTO
yhaneHua nocpefcTBOM npouecca O6uogerpagauum wumeroT wmecto: 1) B

KaHaNM3aLMOHHbIX CeTAX, 2) BO BpeMs aspo6HON BTOPUYHON 06paboTku, n 3)
Vi
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BO Bpems aHaspob6Horo cbpaxmBaHua ocagka. CriegoBaTefnibHO, 3TU  TpuU
CUCTEMbl ABNAOTCA Hanbonee BaXXHbIMU ans KO/IMYECTBEHHOrO
MOZENMPOBaHNA rMpouecca 6MopasnoXeHUsas BO BPEMS TPAHCMOPTUPOBKM U
OYMCTKM CTOYHbIX BOA. Kpome TOro, BAMAHME npoueccoB 06paboTku
pacnpocTpaHAeTCa Ha OKpyXatLlyl cpefy BO Bpemsa copoca. Takum ob6pasom,
onpeneneHve 6MOpPas/ioOXeHNA B 30HaX CMeELleHWs, B BOA4E W B TBepPAbIX
ocTaTkax OMONOrMYEecKoro MPOUCXOXAEHUA, NO MyTU ABWXEHUA OT MecTa
nonagaHvs  MUCCNefyemoro BelwecTBa SABMSAETCA  K/IKYOM K OLEHke
KOHLEHTpaLUMN HMUXEe MecTa cbpoca 1 BO3AENCTBUIO.

MAaTe paccmaTtpvBaeMblX MeTOL0B MOAENUPOBaHUA ABNAKTCA MeTogamu
AN OTKPbITON CUCTEMbI WM 3aKpPbITO MNPOTOYHON ra3oBOW CUCTEMBI, KOTOpPbIE
BK/IOHAIOT 3N1eMeHTbl U3 PekomeHaumnii no nposefeHuto ncnoitaHuii O3CP [2],
[3], [4], [5] v [6].

OCHOBHbIE LEe MeTOLO0B:

1) n3mepeHne CKOpPOCTN NEPBUYHOIO BMOPa3/IOXKEHUS;

2) U3MepeHre CKOPOCTN MUHepannsauuu;

3) onucaHue npoueccoB o6pas3oBaHUA U Pas3NOXeHUA OCHOBHbIX MPOAYK-
TOB TpaHcopMaLun BeELLECTB B OKpYXatLlen cpese, korga aTo Heo6xoaumo.

Kpome TOro, ecnv [OCTYNHbl MNOAXOAALME aHaIuTUYeckue MeTonbl,
BO3MOXHa XapakKTepucThKa U KOJIMYECTBEHHAsA OLEeHKa OCHOBHbLIX MPOAYKTOB

TpaHcdopmaymn.

Vi
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MEXTIOCYAOAPCTBEHHTEBIN

CTAHOAPT

MeToAbl UCMbITaHU XMMUYECKO NPOAYKLMU, NPeacTaBAsSOLWEN
ornacHocTb A1 OKpy»XXatoleli cpeabl

OueHka 6M0pa3ﬂal'a8MOCTl/l MeTogoM MoaesnimpoBaHNA CTOYHbLIX BO/A

Testing of chemicals of environmental hazard.
Simulation Tests to Assess the Biodegradability of Chemicals Discharged

in Wastewater

Jarta BBegeHuna -2014-08-01

1 O6nacTb NpMMeHeHns

HacTtosawumin ctaHgapT onucbiBaeT MeToAbl A1 OonpefesieHnsa CTeneHn u
KUHETUKN MNEepPBUYHOTO W OKOHYATEe/IbHOITO0 6MOpPa3/IoXEeHUs OpraHuyeckux
XUMUYECKUX BELLEeCTB, MOCTYM/IeHWe KOTOPbIX B OKPYXalllyw cpeny
HauyMHaeTcs ¢ ux cbpoca B CTOUHbIE BOAbI.

[aHHble meToAbl MOryT ObITb MpefHasHayeHbl A1 TOYHOW OLEHKU
61Opa3/IoXEHNSA Kak HOBbIX, TaK U CYLLECTBYIOLWNX XuMnyeckmnx sewects ([7],
[8], [9], [10], [11], [12]), MOCTOSAHHO WAM NEPUOAMYECKM MOCTyNatoWmnx B
CTOYHble BOAbl. B HEKOTOpPLIX Criydasx, pe3y/ibTUpyoLwme KMHeTu4yeckme

N3paHve opuuymanbHoe
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KOHCTaHTbl MOTYT CNYXWUTb B KayeCTBe WCXOAHbIX KOHCTaHT AN1A MoAenu

BO3AENCTBMSA, MCMNOSb3yeMOlM MNpU OLEHKe pucka. [aHHble MeToabl MOryT
MCNOMb30BaTbCA /19  OUEHKM 6Mopas/iokeHUs XUMUYECKUX BeLecTs,
KOTOpble He pasfaralTca B nNpeaBapuTesibHbIX WUCMbITAHUAX WU OJ1s
onpepeneHna xoda OMOpPa3NOXeHMs A1 UCMNOMb30BaHUA NPU  OLIEHKe
BO3ECTBUSI.

2 OCHOBHbIE NOJIOXKEHNA

2.1 O6wue NpUHUUNbLI MeTOA0B

2.1.1 Kak npaBuno, uccrnegyemoe BeLecTBO C MeYeHbIM artomMoM B
COOTBETCTBYIOLWEM MO/IOKEHUM  UHKYOUPYOT C 06pasuomM KOMMOHEHTa
OKpyXXarouieli cpefpbl, KOTOpbIi OGbl1 paHee OTo6paH M3 COOTBETCTBYHLLEIO
npeacTaBUMTENIbHONO MecTa npob6ooTbopa wnam nonyvyeH B nabopatopun B
YCNOBUAX, UMUTUPYIOLLMX peasibHble ByayLine YCNoBUSA OKpYXaloLlein cpesbl.
[nsa Kaxaoro nccneayemoro Bewectsa U COOTBETCTBYHOLMX YC/TOBUIA FOTOBAT
abnotunyeckne 1 GUOTMYecKMe nNpob6bl. bBuonornyeckas  akTUBHOCTb
nogaBnsieTca B abnMoTMYECKOM KOHTPO/IEe, KOTOPbIA UCNOMb3yeTcs ANS OLEHKN
MUHepanu3aumm 13 pasHuubl, onpegenswowein adeKTUBHOCTb SKCTpaKUum,
M WN3B/IEYEHUA WCXOLHOrO BellecTBa M KOSIMYECTBEHHOW OLEHKM ApYyrux
npoueccos yTpatbl UCCAefyeMOro BellecTBa Takux, Kak [naposius,
OKWC/eHMe, ncnapeHue nnnm  copbuus Ha  9KCNepuMeHTa/IbHOM

obopyaoBaHun.

2



FOCT 32370-2013
2.1.2 Ecnn cyulectsyeT aHa/IMTMUYECKUA MeTo[ C TPeObyeMoi 4yBCTBU-

TE/IbHOCTbIO, CKOPOCTb  PasfioXeHus wunaM  TpaHcdopmaumm  UCXOAHOro
BewecTBa MOXeT OblTb onpegesieHa C  UCMNOJb30BaHNEM HEMEYEHOro
nccnegyemoro Bewectsa WM nyteM OTC/IeXuBaHusa yobiBaHUA XUMUYECKOro
BellecTBa HenocpeacTBEHHO B ob6paslie KOMMOHEHTa OKpyxXatllel cpepbl.
OkoH4yaTenbHoe 6uopasoXeHne HeMeyeHbIX BeLecTB He MOXeT ObITb
onpefeneHo, ecnm xon 6mopasnoXeHuss He U3ydeH A0CTAaTOYHO XOPOLIO U
aHasiMTMyeckne MeTodbl C HeOOXOAMMOW YYBCTBUTENIbHOCTbIO HE AOCTYMHbI
ANA NOTeHUMaIbHbIX MPOAYKTOB pa3/oXeHuUs.

2.1.3 DKoNormyeckn 3HayMmblie KOHLEHTpauuu nccriefyemoro Bellectsa
[Oo3UpyloTca B abuoTuyeckne UM BUOTUYECKME TEeCTOBble  CUCTEMbI.
MoaroToBrieHHble 06pa3sLbl MHKYOMPYHOT NpY COOTBETCTBYHOLLEN TeMnepaType
M HENpepbIBHOM MNepemMewnsaHnn, npu HeobxoaumocTu. Mepuoguyeckn w3
obpasyoB oTbupatTcs Npobbl A9  onpefeneHnss MUHepanusauum  u
NepBMYHOTO GMOopasiokeHUsA. MpPoJO/HKUTENIbHOCTb WUCNbITAHUS 3aBUCUT OT
BpeMeHU, HeobXoouMOro A/ YCTaHOB/IEHUSA Mpouecca OKOH4YaTesIbHOro
6uopasfiokeHnss 1 ornpefenieHns CKOpPOCTM npouecca 6uopasnoxeHus.
MpoJO/MKMUTENIbHOCTL UCMNbITAHUA He 06A3aTesibHO OoTpaxaeT dlakTnyeckoe
BpemMs npebbiBaHWs XMMUYECKOTO0 BewecTBa B KOHKPETHOM 06bekTe
oKpyxatouwieli cpegbl. Ecnu  pesynbTaTbl UCObITAHWMA WCMOMb3YHOTCA AN

OLIEHKM 3KOJIOrMYECKOro pucka, COOTBETCTBYHOLLEE rnapaBnnyeckoe BpeMs

3
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yAepXaHnsi B 06bekTax OKpyXatolei cpeabl, UCMoMb3yeMoe B UCMbITaHWK,

[O/HKHO OCHOBbIBATbCA Ha CUeHapuy KOHKPETHOM OLLEHKU purCKa.

2.1.4 TecTbl MOryT ObiTb BbINOSIHEHbI C WCMNOMb30BaHWEM OTKPbITOM
CUCTEMbI WM 3aKPbITON ra30BOM MPOTOYHOW CUCTEMbI, B KOTOpPOWK Ans
ynasnueaHua Bblgenswowmxca 14C02 wam 14CH4 ncnonb3ytoTCHA JIOBYLLKK.
Wcnonb3oBaHMe  3aKpbITOA  MPOTOYHOM  CUCTEMbI  SBNSAETCA  CTPOro
o06sa3aTesibHbIM A5 NeTy4Ynx uccnegyembix BewecTs. Takke, NCNONb30BaHMe
3aKpbITO  CUCTEMbI  OObIYHO  NPeAnoyYTUTENbHO ANA JC  MeyeHbIX
nccnegyembix Bewlects. OTKpbITble CUCTEMbI UCMOJIb3YHOTCA ANA HeeTyumx
3H wuccrnepyembix  BEWECTB W OMpefenieHus  KMHETUMKM  npouecca
6uopasnioxeHns Henetyuux 1AC wuccnefyembiX Bel,ecTB, CMOCOOGHOCTb
KOTOPbIX K MUHepasim3auun 6blna yctaHoB/ieHa paHee. B OTKpbITON cucteme,
MUHepasim3aumnsa ao 14C02 (14CH4) moxeT 6biTb onpefesieHa KOCBEHHO MyTeMm
M3MEPEHUSs Pa3HOCTU MeXAy OCTaTOYHOW pafuoakTUBHOCTBIO Npo6 13
6MOTUYECKUX UM abumoTMveckux o0O6pasuoB nocae nogkucieHus. Takxke,
MUHepasi3auna o 3HAD MoxeT ObITb onpefesieHa KOCBEHHO MNyTeEM
M3MEPEHUss Pa3HOCTU B OCTATOYHOW pPaAMOaKTUBHOCTM MOC/ME  CYLUKW.
OTKpbITasg cuctemMa He NOAXoAUT ANS TeCTUPOBAHUA NIeTyunx uccnegyembix
BewecTs. B npoTouHbix cucTemax, BblgenmBwmniica 1AC02 wunsmepseTcs
HenocpeAcTBEHHO B OCHOBHON NoBylike. Kpome Toro, pacTBOpeHHbii 'COr

onpeaensieTcs nNyteM MNoAkMcAeHuss nNpob B 3aKpbITOM cOCyfde U U3MepeHust

4
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paanoakTMBHOCTM B OCHOBHOI NOBYLIKE, coaepxalleincss B cocyge. B

aHaspobHbIX ycnoBuax Belgenswwmecs 'C02wu bICH4 cobupatotca B Kackaj,
nosyuiek. 14C02 cobupaeTcs B OCHOBHOI noByllKe, a 14CH4 cxuraetca u
nepesoauTca B 14C 02, KOTOPbIA BNOCNEACTBUM YNaBANBAETCA aHaNOMMUYHbIM
cnocobom. YcTpoiicTBa AN OTO6opa rasa Takke MOryT UCnosb3oBaTbCs A5
ynaBnuBaHus rasa u3 MetaHTeHKa. CTpyKTypa MCMblITaHUSA 3aBUCUT OT Tuna
paanoakTuBHoi MeTkn (14C wm 3H), KOMMNOHEHTa OKpyXalLllein cpeabl K
CBOWCTB MCCMefyeMoro BellecTsa.

2.1.5 Mpo6bl, 0TO6GpaHHbIE N3 BGMOTUYECKOTO N abuoTUYecKoro obpasua,
aHa/IM3MpylOT  Ha OOy pagvoakTMBHOCTb, W3BJ/IEKAEMblIE  UCXOAHOE
BELLECTBO W MPOAYKTbl  Pas3fiokeHus, pagnoakTUBHOCTb M3BJ/IEYEHHbIX
BewecTB. CojepxaHne WUCXOAHOIO BellecTBa W NPOAYKTOB pPas/ioXeHus
onpefensetca C  MNOMOLWbLID  XpomaTtorpaduyeckoro  pasfefnieHuns u
pagnoaHanuMTMYeCKMX  MeTofoB  OGHapyxeHus. TBepable  BeLecTBa,
ocTaBLUMECs [MOC/ie 3KCTpakuumn, COKUraloT ANA OUEHKU BK/IOYEHUA B
6uomaccy wunm MOryT ObiTb (pakuMOHMPOBaHbl B fasibHeiwem Ans
onpeaeneHns BKIOYEHUS B pasfiMyHble KOMMOHEHTbl 6uomacchl. [oMHbIRA
MaTepuasibHblii 6anaHc TECTOBOM CUCTEMbI MOJyYarT M3 COBOKYMHOCTU BCEX
dhpakumini 4ns kaxaor npoobl.

2.1.6 CogepxaHue OCTaBLUEroCs MCXOAHOr0 BelwecTBa B AasibHenwem

MOXeT ObiTb MpOaHa/IM3MPOBaHO C WUCMOJ/Ib30BaHWEM Pas/iMYHbIX MoAenei
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pasnoXeHus ANs OLEHKM CKOPOCTU NepPBMYHOrO GropasnoxeHusi. Kpome Toro,

o6WMii  ypoBEHb MUHepanusauum MoxeT OblTb nNpoaHann3vpoBaH C
MCNONMb30BaHNMEM pPa3/INYHbLIX MOAENEeNn [aHHOro npouecca A/ OLEHKM
CKOpPOCTM MuHepam3aumm (cm. pasgen KuHeTuyeckuii aHanms: MNyHKTbl
2.6.21 - 2.6.2.3).

2.2 TIpUMEHUMOCTb N OrpaHU4YeHns MeToL0B

PasnuuHble MeToAbl nNpefHasHayeHbl ANA  OUEHKM 6MOosI0rMyeckoro
pasfioxXeHns B OCHOBHble (hasbl NMepeHoca CTOYHbIX BOJA, a Takke BO Bpems
06paboTkM ¥ MOCTYN/IEHUS B OKpyXallyl cpedy. Bblbop Tecta [o/mkKeH
ObITb OCHOBaH Ha Tnpouecce TMOCTYM/IEHNSA B OKPYXatwLlyl cpegy u
oXunaaeMbiX CBOWCTBax mccnegyemoro BewiecTtBa. B cnyyvae uccnepoBaHus
neTyymx XUMUYECKMX BeLecTs, Heo6xoAMMO 1NCcnonb30BaThb
COOTBETCTBYHOLLYIO MOAMMMKALMIO TecTa [/ OLEHKM MoTepb BCreAcTBue
ncnapeHus.

MeToapl He BKIOUYaOT B cebsl yaaneHme asota 1 dpocdopa.

2.2.1 BbrnopasnoxeHne B CUCTEME CTOYHbLIX BOA,

Llenb AaHHOro wucnbiTaHUs 3aknyaeTcsa B OUeHKe 6uopasnoxeHus B
HeoObpaboTaHHbIX CTOYHbIX BOAAX B YC/AOBUSX, B KOTOPbIX OHM OBbIYHO
Haxo4AaATCA B KaHa/IM3auUMOHHbIX cucTemax. BbinonHeHne 3Toro Tecta
Nnosie3Ho, ecnn Bpems npebblBaHWs B KaHamsauum ABNAeTca 4OCTaTOYHbIM

NS 3HAYMTENbHOTO 6MOpPAa3/IOXKEHUss WU yTpaTbl XUMUYECKOrO BeELLECTBA.
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MoaToMy pgaHHOe WChNbiTaHWe, Kak npaBwIo, Haubonee nosiesHo AN

OTHOCUTENIbHO NabUMbHbIX XMMUYECKUX BeLLecTB, MOCTynatwwmx B KPYrHble
KaHanM3aunoHHble cucTeMbl. Kpome Toro, B TecTe MOryT ObiTb NOJy4YEHbI
JaHHble A9 onpefeneHnss  KOHLUEHTpauuM  XMMWYECKUX  BELLECTB,
afcopbupyowmxcs Ha nepBuMyHOM ocagke (wiame). B gaHHOM wucnbITaHUN
NCMoNb3yeTCcsA KOHUEHTpaums uccneayemoro BellecTBa, COOTBETCTBYHLLAA
0XNAaeMoOMy COZIEPXaHUIO B CTOYHbIX BOAAX, WU KOMMYECTBO OMOMAacCCHI,
KOTOpOe 06bIYHO NPUCYTCTBYET B NpeAcTaBUTe/IbHOM 06pasle CTOUHbIX BOA.
HecmoTpsi Ha TO, 4YTO B TECTOBOW CUCTEME MPUCYTCTBYET Kucnopod, Ans
nMUTaUUN  COAEPXaHUA pPacTBOPEHHOr0 KUcaopoga B KaHa/IM3aunmoHHOW
cucTemMe NPoBOASAT MUHUMAa/IbHYO aspaunio TeCTOBOW CUCTEMBI.

2.2.2 bnopassioxxeHne B cCMCTeMe aKTUBHOIo una

Llens gaHHOro ucnbiTaHMs 3ak/yaeTcs B OLeHKe 61MopassiokeHus BO
BPEMS LUMPOKO MCNOJIb3yeMOro npouecca 6MON0OrMYECcKO OUUCTKM CTOYHbIX
BoA. MeToa npuMeHUM Ans fo60ro XMMUYECKOro BellecTBa, NoABepraeMmoro
COOTBETCTBYHOLE OYNCTKE, U MMEET BaXHOE 3HauvyeHue ANnA onpegeneHus
OKOHYaTEeNbHOro cocTaBa CTOYHbIX BOA. Kak npaBumno, AaHHbI TECT saBnsieTcs
nepBbiM 1 Hanbonee BaXKHbIM TECTOM cepun. [laHHblIi TECT XapakTepusyeTcs
BbICOKMM coAepXaHMeM Ouomaccbl M OTHOCUTENIbHO HU3KUM cofepaHuem
nccnegyemoro XMMUYECKOrO BeLLleCTBA B YC/IOBMSX XOpOLUEeld aspauun.

[VHaMMyeckoMy MOJEe/IMPOBaHUI0  MpoLecca OYUCTKM  HAa  OYUCTHbIX
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COOPYXEHUsIX, B KOTOPOM MOXET ObITb ONpeAeneHo yaaseHne nccneayemoro

XMMUYECKOTO  BewecTBa nNpu  OMNpefesieHHbIX  ycnoBusax  (Hanpumep,
rmapaBnMyeckoM BpeMeHV YyAepXaHusi, BpeMeHW YyAepXaHus TBepAblX
BELLEeCTB, COAEPXaHUN TBEPAbIX BEWecTB U T.4.). JaHHbIi MeTo4 no3BonseT
NOMlyYNTb KOHCTaHTbl CKOPOCTM MEPBOro nopsiaka Ansa yaaneHus UCXOAHOro
BewecTsa W MuHepanusauun, KoTopble MOryT OblTb WCMNOMb30BaHbl B
KayecTBe MHMOPMALIMOHHON cocTaBAsAwWelh Ana 60bWOro Yyncna mogenei
CTOYHbIX BOA ANA OLEHKN yAaneHus npu ntobom Habope yCnoBuii.

2.2.3 BrnopasnoxeHne npuM aHaspoObHOM CcOpaxmBaHUM oOcaaka
(wnama)

Llenb gaHHOro ucnbiTaHWs 3ak/yaeTcs B OLeHKe 6MopasfiokeHust BO
BpeEMS aHaspoOHOro copaxuBaHusa ocagka (wnama). cnbiTaHne 0COBEHHO
aKTyaslbHO A8 COpOUPYLLMXCA XUMUYECKMX BELLECTB, KOTOpble MOryT
pacnpefensitbCs B MNEpPBUYHOM W BTOPUYHOM oOcagke. [aHHOe wucnbiTaHue
NOMEe3HO [O1I1  YCTaHOBJIEHUS  KOHLUEHTpauuMy XMMUYECKOro BeLecTBa,
NMPUCYTCTBYIOLWLEr0 B OCajke OYUCTHbIX COOPYXeHW’ ©n obnagarwoLero
noTeHUMasiom [/ aHaspobHoro 6uopasnoxeHusa. J[laHHoe wucnbiTaHue
XapakTtepusyeTcsi BOCCTAHOBUTE/IbHBbIMU YC/IOBUSMU, BbICOKMM COLEPXaHUeEM
aHa’pobHON 6uomaccbl UK coAepXaHuem  UCCNefyeMoro  BeLLecTBa,
OCHOBAHHOM Ha OXWAAeMOl KOHUEHTpauuMm B CTOYHbIX BoAax W crnocobe

pacnpegeneHusi.
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2.2.4 BuopasnoxeHne B CMeLIaHHOM CUCTEME OYULLEHHbIE CTOYHbIE
BO/bl - MOBEPXHOCTHbIE BOApbI

Lilenb [aHHOro MCMbITaHWs 3akiiyaeTcs B OLEHKE 6GMopasfioxXeHust
yacTu XMMMUYECKOro BellecTBa, KoTopass nocne o6paboTkM nonagaet B
coctaBe c6poca B MOBEPXHOCTHble BOAbl. [aHHOE WCNbiTAHME MOXeT
MCMOMb30BaTbC A/1S1 AEMOHCTpauuy 61opasoXeHnsl, Npoucxoasilero B
OUYMCTHBIX COOPYXEHMSX U NMPOAOSIKAILLErOCA B OKpyXatollelt cpeae. Metop
OCHOBaH Ha TOM MPVHLMME, YTO XMMMUYECKOEe BELLECTBO M MUKPOOPraHuU3Mmbl,
pasnaratowue [AaHHOe BellecTBO, c6pacbiBalOTCs BMeCcTe B cCoOCTaBe
OUMLLEHHbIX CTOYHbIX BOA. Pe3ynbTaTbl 3TOT0 TECTA MOFYT WCMO/1b30BaTbCS
L7151 OLLEHKN CHWKEHUSI KOHLIEHTpALIMM XMMUYECKOro BELLecTBa B pesy/bTarte
61Opa3NoOXeHNsA 3a Bpemsi ABUMXEHUSS o6bema BOAbl BHM3 MO TEUYEHUO OT
CTaHUMM OYMCTKU CTOYHbIX BOA. [JaHHOE MCMbITaHWe XapakTepusyeTcsl OueHb
HU3KUM COAEepXaHMeM, KaK UcCrefyemMoro BellecTBa, Tak M Guomacchl W
Xopolleit aspauueir. [aHHoe uCMblTaHNe MOXeT WCNosib30BaThCA ANs
TECTMPOBAHUSI NEeTyunx BewecTB. [laHHbli TecT Hanpas/ieH Ha OLUEeHKY
MepBMYHOTO M OKOHYATENIbHOTO GMOPA3/IOKEHUs, a Takke 006pa3oBaHUs W
paspyweHuss MeTabonnTOB XMMUYECKOTO BeLlecTBa, MocTynawuero B

CTO4YHble BO/AbI.
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2.25 BuopasnoxeHne B CMeWaHHOW CUCTeMe Heo4UlleHHble
CTOYHbIe BOAbl - NMOBEPXHOCTHbIE BOAbI

Llenb AaHHOro wucnbiTaHUs 3aknyaeTcs B OUEHKe OmopasnoxXeHus B
HEOYMLLEHHbIX CTOYHbIX BOAAX, KOTOpPble COpachiBaOTCA HENOCPELCTBEHHO B
NMOBEPXHOCTHble BOAbl. [laHHOEe uCMblTaHWe WCNOMb3YT ANA onpeseneHuns
OTHOCUTENIbHON  CKOPOCTM  OMOPA3/NIOXEHUS  XUMUYECKMX  BeLllecTB Mo
CPaBHEHUIO C [PYrMX  OPraHNYeckMMn KOMMOHEHTaMu CTO4YHbIX BOA4. B
YC/IOBUAX [aHHOT0 WCMbITaHWsA, COoAepXaHue wuccnefyemMoro BewectBa U
6uomMaccbl OCHOBAHO Ha WX OXWAAEMOWN KOHLUEeHTpauuuM B 30HE CMeLUeHMUs
CTOYHbIX M NOBEPXHOCTHbIX BOA4. B cucteme npucyTCTBYET KUC/IOPO4, HO ero
cofiepXXaHne CHKEHO 13-3a BbICOKON0 YPOBHSI OpPraHM4eckoi 3arpysku.

2.3 VIHbopmauma o6 nccnengyemMom BellecTBe

2.3.1 B 6onbwunHCTBE CcnyvyaeB ANA NPOBeAEeHVA AaHHOr0 MUCMblTaHuA
Heo6xoammbl 14C nnan 3H mMeueHble nccneayemole BeulecTsa. [nsa BewecTB ¢
pagnoakTUBHOM MeTKOW MOXeT noHazobmuTecs NCnonbL30BaThb
[OMOSTHUTE/IbHBIA  HEMEYEHbIt MmaTepuan Ans  [AOCTUXeHUs  Tpebyemoli
TECTOBOI  KOHUeHTpauuu. [na BewecTtB C HU3KOW  cneumdguyeckon
aKTUBHOCTbIO YYBCTBUTE/IbHOCTb METOAa MOXET ObITb YaCTMYHO y/y4lleHa 3a

CUeT yBe/IMYeHnss o6bema npob A5 aHanusa.
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2.3.2. Ana 14C pagmoakTuBHash MeTKa AO0/DKHbl ObiTb NOKa/IM3oBaHa B

Hanbosiee cTabunbHON 4YacTU MONEKYNbl ONA Haubosiee NOIHOTO KOHTPOSA
obpa3oBaHuA M pacnaga MeTabosuMToB. [ 60/bLIMX WAN  KOMMIEKCHbIX
MOJIEKY/1, COAEepXalMx HEeCKONbKO (OYHKUMOHA/IbHBLIX [pynn, MOXeT ObiTb
uenecoobpasHbiM MNPOBEAEHME MNOBTOPHbLIX WUCMbITAHWA C METKOM B
pas3/finyHbIX YacTsax mMosiekysbl. B gpyrnx cnyyasx 6onee noaxogAawmnm Moxet
OblTb pa3MelleHne MeTKM B 4YacTuM MOJIEKY/bl, Npeobpa3oBaHUsl KOTOPOW
M3yyeHol Nnoxo. Tak waM WHaye, nNpU  UHTepnpeTauum pesynbLTaToB
Heo6Xo4AMMO y4YnUTbIBATb MOJIOKEHNE METKM MO OTHOLIEHUIO K MUHepannsaymnmn
1 NosiyyaemMbIM NPOAYKTaM Pa3foXeHUs.

2.3.3. Ana HeneTyumx Bewects 3H MeTKM MOryT ObiTb afibTepHaTVBOW
AC 13 coobpaxeHuii 3KOHOMUN U MPaKTUYEeCcKoro cuHTesa. 3H MeTku 4yacto
NPMBOAAT K CNyyYaHOMY WM PaBHOMEPHOMY pacnpefesieHuio  aTtoMoB
TPUTUA B MOJIeKyne. BaXkHO TakXe yuuTbiBaTb, YTO W30TOMbl TPUTUA MOTYT
obmeHMBaTbCsl C atToMamu Bogopoda B Bode [13]. 3Tn agBa ob6CTOATENLCTBA
OOJDKHBI NPUHMMATLCA BO BHUMaHWe npu UHTepnpeTauum MuHepanmnsauum u
NoIyYeHHbIX MeTabonTOoB.

2.3.4 HemeueHble nccnegyemMble BellecTBa MOryT WUCNOMb30BaTbCA ANA
onpepeneHns CKOPOCTM pasnoxeHuns NCXOAHbIX BELLECTB nnn
TpaHcopmaunin, ecnn [JOCTyneH aHaIMTUYECKUiA MeTogh C  Tpebyemoi

4yBCTBUTE/IbHOCTbIO.
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2.3.5 ONnsi noAroToBKM  UCMbITAHUSA BaXHOW SBASETCA  criefyroulast

NHopMaLms:

- pacTBopMMOCTb B Boge [14];

- pacTBOpPUMOCTb B OpraHuyeckux pacTtsoputensax (Bewectsa, npume-
HAeMble C pacTBopuTesieM WM obnajawoliMe HU3KON pacTBOPUMMOCTbIO B
BO/e);

- KOHCTaHTa guccoumaumn (pKa), ecnu BellecTBO CMOCOGHO MpPUHMMATb
WM oTAaBaTb NPOTOH (NPOTOHMpPOBaHWE UK AenpoToHMpoBaHue) [15];

- naBneHne napos [16] n/ nnm koHcTaHTa 'eHpu;

- XMMMYecKass CTOMKOCTb B BOAe 1 B TeMHOTe (ruaponus) [17];

- KOHUEHTpauus B OKpyxawlein cpege, ecnm oHa W3BECTHa uu
OLEHeHa;

- TOKCUYHOCTb UCC/IefyeMoro BellecTsa Ans MukpoopraHmamos [18];

- 6uopasnaraemoctb [19], [20] n / wmM npucywaa cnocobHOCTb K
6uopasnoxenuto [21]-[23];

- dhoTONN3;

- pacnpegeneHune B pasiMyHbIX cpejax.

2.4 CraHpapTHOe BelecTBO

B kauecTBe cTaHAapTHOroO BeLecTBa MOXET MCMNO/b30BaTbCA BELLECTBO,
KOTOpOe, Kak nMpaBwno, Jerko noAfaeTca pasfioKeHU B YC/I0BUAX

ncnbiTaHna. Llenblo Mcnosib3oBaHMs MNOAOGHOrO CTaHAAPTHOTO BellecTBa

12
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ABNAETCS NpoBepka akTMBHOCTW MUKPOOPraHM3MOB B TECTOBOM cucteme.

Kpome TOro, BellecTBa, npeobpa3oBaHWs KOTOPbIX B OKpYyXallleih cpepe
XOpOLIO M3Yy4YeHbl, MOryT WCNOMb30BaTbCA B KayecTBe cTaHgapTa g/
CpaBHEeHUs ¢ pesynbTaTtaMn UCMbITaHUA. XOTS MCNOIb30BaHMe CTaHA4apTHOro
BellecTBa He TpebyeTcs, UCMbITaHWE CO CTaHOAPTHbIM BeLeCcTBOM MOXeT
AaTb NOMEe3Hy MHopMauuo 415 HTepnpeTauumn pesynbtartoB TecTa.

2.5 Kputepun kayectBa UCMbITaHUA

2.5.1 10CTOBEPHOCTb UCMbITAHUA

2.5.1.1 MartepuanbHbliii 6anaHc, MNOAYYEHHbIN B XoAe abuoTuyeckoro
MCNbITaHMSA, WCNONb3yeTcsa ANSA NOATBEPXAEHUS WU3BNEYEHUS WCXOLHOro
BewecTBa M3 TeECTOBOWN cuctembl. PekomeHayeTcs NpoBOAUTL COKpPaLLEHHbIe
npegsapuTefnibHble  UCCNefoBaHUA [0  NPOBeAEHUs  onpefensiouero
NCMNbITAHMA NPU YCTaHOBMIEHWM COOTBETCTBYIOLEro crnocoba akcTpakuum ois
MCXOLHOrO BellecTBa M NMPOAYKTOB pas/ioxeHus. LleneBoe wu3BneyeHne u3
TECTOBOWN MaTpuLbl A0/MKHO cocTaBnATb oT 85 % o 110 %, ogHako aTn Auna-
Na3oHbl HEe AO/MKHblI UCMO/b30BaTbCA B KavyecTBe KpUTEpPUEB ANS NPU3HaHUSA
pe3ynbTaToB TecTa AelCTBUTE/IbHbIMU. Ecnm un3BneyeHuwe wuccnegyemoro
BEllleCcTBa M3 HauvasbHbIX NPO6, OTOOPaHHbLIX U3 abMOTMYECKOro o06pasLa,
HaxoAUTCA B LEeSIeBOM [uanasoHe, npoueaypbl MNOAroToBKM Npob ABNAKOTCA
NPUrogHbIMA AN U3BMIEYEHNA MUCXOAHOr0 BellecTBa M3 TeCTOBOW MaTpuubl.

Huskne nokaszatenn W3B/AeYEHUS B aOUOTUYECKUX WCMbITAHUAX MOryT 6bITb
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CBsi3aHbl C HM3KON 3D(PEKTUBHOCTbIO IKCTPaKLMK, COpOUMEli Ha CTEKNSAHHO

nocyae Unn XMMM4eckon gerpagaumein (CM. HUXe).

2.5.1.2 TlonHoe wu3BNeYeHne pagnoakTUBHOCTM B abUOTMYECKUX U
OMOTNYECKUX UCMbITAHUSIX, KaK NpaBuio, HaxoaAuTcs B AnanaloHe oT 75% a0
115 % B KaXAol oTAeNbHON Npobe, u cpefHee NosIHOoe M3BeYeHne o1a BCex
npo6 B o6pasue HaxoauTcs B AmanasoHe oT 85 % ao 110 %. 3Tu gnanasoHbl
He [O0/DKHbl WCMNONb30BaTbCA B KayecTBe KpuUTepueB [ANA  NpuU3HaHUA
pe3ynbTaToB Tecta. Ecnn matepumanbHblii 6anaHc, NOMYYEHHbIA B XoAe
abuoTMYecKoro ucnbiTaHus, HaxoauTca B LUEeNeBOM AuanasoHe, HO
MaTepuasibHblii  6@naHc, MOsyYeHHbIi B Xo4e OMOTMYECKOro WCMbITaHuA
.3HAYNTENbHO HWXE AaHHOro Ananal3oHa, MeHbluee W3B/IeYEHNE BO3MOXHO
CBSI3@aHO C  HEecrnocoOHOCTbI  3PPEKTUBHOIO  ynaBamBaHusa  14C02
BOCCTAHOB/MIEHMEM  MPOAYKTOB  Pas3/iOKEHUss WM yObIIbi0  NPOAYKTOB
pasnoxeHus 3a cyeT COpOLUN Ha CTEKNAHHONM nocyae unm ncnapeHus.

2.5.1.3 Ecnn xumnyecknii aHanni3 abuoTUYECKUX KOHTPOSbHbIX MNPO6
nokasblBaeT, YTO UCXOAHOE BELLECTBO He NoABeprasiocb npeobpa3oBaHUsAM B
TeYeHWe BCEero WucnbiTaHus, 6GuopasnoxeHve B OUOTUYECKOM WCMbITAHUN
MOXHO OODBACHUTL MUKPOGHOW aKTMBHOCTbH. EcCnnM B  abuoTU4eckom
NCNbITAHUN OEMOHCTPUPYETCA pas/ioXXeHne UCXOLHOro BewecTBa C TeYeHneM
BPEMEHMW, WHTepnpeTauus AaHHbIX pe3y/ibTaToB MOXEeT BkI4vartb B cebA

onucaH ne/o6bACHEHNE BEPOATHbIX abGMOTUYECKMX MPOLECCOB, KOTOpble
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npovcxoamnn. CpaBHEHWE CTEMeHW pPas/oXeHUs WCXOAHOro BellecTBa W

obpaszoBaHMa  MeTabonuToB, Habnwgaembix B 0060UX  UCMbITAHUAX,
npeactasnser cobolii OUEHKY CTeneHn OKO/I0rMYecKoro pasnoXeHns Mo
CpaBHEHUIO C XMMUWYECKOW aerpagaumnein B 6UOTUHECKOM MCMbITaHUN C yUeTOM
TOro, YTO NOTEPM HEe SABMAKTCA CNeAcTBMEM NOArOTOBKM 06pasLoB.

2.5.2 YyBCTBUTE/IbHOCTb aHA/IMTUYECKUX METOA0B

Ecnn  BO3MOXHO, pacyeTHbli HWKHWIA nNpefen  4YyBCTBUTENIbHOCTU
aHa/IMTUYecKoro MeTtoga A/  uccreyemoro BewecTBa W MPOAYKTOB
npeobpasoBaHNA  OO/DKEH cocTaB/iaTb MeHee 1 % OT  WCXOLHOW
KOHLIeHTpauMm uccnegyemMoro BellecTtsa, A06aB/IEHHOW K TECTOBOWN CUCTEME.
Ecnn BO3MOXHO, npeaen KOAMYECTBEHHOrO OOHapyXeHWUst O0/MKEH ObiTb
6onee nnu paeBHbiM 3 % OT AO6ABNEHHON KOHLEHTpaLuun.

2.5.3 Pe3ynbTaTbl UCNbITaHUA CTaHO4APTHOIO BellecTBa

Mpn ncnonb30BaHMM CTaHAApPTHOrO BewlecTBa pe3ysbTaTbl UCMbITAHUSA C
HUM [OOJ/DKHbI NPUGSN3UTENIbHO COOTBETCTBOBATb pe3y/ibTartam, Ha OCHOBe
KOTOPbIX Obl/1 cAenaH BbIGOP B MN0O/b3Y MCMO/b30BaHNA AaHHOIO BeLlecTBa.

2.6 [laHHble 1 OTYET O NpPOBEeAEHUN UCMbITAHUSA

2.6.1 N'padhmk 3aBUCUMOCTN Pe3y/ibTaTOB UCMbITAHNA OT BPEMEHM

Ona kaxporo obpasua, coobliaeTcs TOUHOE BpemMsa MHKybauuu, BKYas
Bpemsi, Heobxogumoe A1 NpekpalieHnss OGMOs0rMyeckolr akTUBHOCTK, Npw

Heo6xoAMMOCTN. Takke, AN KaKA0ro BpeMeHM O0TO6opa npob coobliaeTcs
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MPOLEHT OT WCXOAHOW PaAMOaKTUBHOCTW, W3B/IEYEHHbI C  MCXOAHbLIM

BELWECTBOM, MpoAyKTaMu pasfoXeHus un TBEpPAbIMU BellecTBamMu, a Takxe
o6wan MuHepanusauus v obwmMiA mMaTepuanbHbiii 6anaHc. CTpoAT rpadmk
3aBUCMMOCTU [aHHbIX MokasaTesiell OT BpeMeHn A1 abuoTMyeckoro u
6UOTMYECKOTO UCMbITAHMSA, Korga 3T0 He06X0AMMO.

2.6.2 KnHeTtuueckuii aHanms (No BbIGOPY)

2.6.21 B HekoTOpblX cnyyasx peKkomMeHOyeTcsa  COMoCTaBNATb
pe3ynbTatbl AaHHbIX UCMbITAHUA C M3BECTHbLIMW KMHETUYECKMMU MOAENAMM.
[aHHble mogenu MoryT BKK4YaTb MOZesnn pacnaja A/ UCXOAHbIX BellecTs
n mogenn obpasoBaHWA ONA npouecca MUHepanmsauuu (Hanpumep, MC02
nnn 3H2). Hambonee pacrnpoCTpaHEHHbIMU W NOJIE3HbIMWU MOAENAMU OIS
[aHHOWN Lenn SABNSKTCA MOAEeNM nepsBoro nopsgka. BonblWMHCTBO Moaenei
BO3JENCTBUSA MCMNONb3YIOT CKOPOCTU NEPBOro nopsigka B KayecTBe OCHOBHbIX
MCXOAHbIX NapamMeTpoB.

2.6.2.2 KuHeTun4yeckne mogesin Mepsoro nopsagka npegnonararT, 4to
KOHCTaHTa CKOpPOCTM  peakuuMm 3aBUCUT  TOMbKO OT  KOHUEHTpauum
nccnepyemoro Bellectsa. PeanbHble yc/ioBMA MepBOro nopsgka nosyyaroT,
Korga cofepxaHue Wuccnegyemoro BellecTBa HWKe KOHUeHTpauuu, npu
KOTOPOI MPOMCXOAWUT HaCbIWEHNEe GUOSOrMYeckor akTUBHOCTUM cCUCTEMbI. [1o
Mepe TOro, Kak KOHUeHTpauua uccrefyemMoro BellecTBa MpeBbllaeT

HacblleHe, [laHHble BCe elle MOryT COOTBETCTBOBaTb (UYHKUMW MepBOro
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nopsiika, HO AaHHble CKOPOCTM KBa3MNepBOro nopsaka o6yayT HUXKe UCTUHHON

CKOpPOCTM NepBoOro nopsgka. Takasd KMHETMKa KBa3vMnepBOro nopsaka Moxet
BO3HMKaTb NPy HEOOXOAMMOCTM uccnefoBaTb 60/1ee BbICOKME KOHLEeHTpauum
MO CPaBHEHWUIO C in Situ BCNeACTBUE aHA/IUTUYECKUX OrPaHUYeHUin Uam npocTo
cmogenuposaTb dpakTnyeckme ycnoeus in situ.
2.6.2.3 Korga pasnoxeHue MnpoucxXoguT SKCMOHEeHUMaslbHO W Havany

[aHHOTo pas/ioXeHuss He npegwecTsyeT nar-tpasa, B TeyeHMe KOTOPOW
MPOUCXOAUT He3HauyuTesibHoe Pa3fIoKEeHMNE WM He NPOUCXOAUT pas/ioxXeHue
BoOOLWEe, MOXeT OblTb BO3MOXHbIM OTHECTW [aHHble o6pa3oBaHusA Wnn
pacnaga K KMHeTuke nepBoro nopsgka. MNpu Takmx o6CToATEeNbCTBAX NPOLEHT
OCTaBLLUErocs WUCXOQ4HOr0 BewecTBa, Kak QYHKUMA  BpPEMEHU, MOXeT
COOTBETCTBOBaTb MPOCTOM WM [ABYXKOMMOHEHTHON (DYHKUMW MepBOro
nopsiika C WCNOSib30BaHMEM METOAOB HesIMHelHoW perpeccun. [aHHbie

YpaBHEHNA UMEKT BUA!

yr(Ae-')+(Benr),
roe: y - npoueHT oCTaBLUErocAa MCXOAHOro Beuiectsa B MOMEHT BPEMEHN
®);
A - TMpOLEHT pasNOXMBLUErocs WCXOAHOr0 BellecTBa C KOHCTaHTOM

CKOpOCTK nepBoro nopsaka kt;
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B - nNpOUEHT pas3/ioXMBLUErOCS WCXOAHOTO BELIeCTBA C KOHCTAHTONA

CKOPOCTU MepBOro nopsagka K2.

Takoe onuvcaHue KpMBON MOXEeT OblTb AOCTUTHYTO C WCNO/Ib30BAHMEM
HeNMHEeNHbIX MeToA0B. [JBYXKOMNOHEHTHaA Mogesib nosie3Ha, ecnum npouecc
6uopasnoxeHns saBnseTcsa AByxdasHbIM - OSS  ABYX Pas/iMyHbIX  hopm
nccneayemoro BellecTBa (Hanpumep, pacTBOPEHHOW U COp6MpPOBAHHON),
NPUCYTCTBYIOLWNX B TECTOBOM CUCTEME U LEMOHCTPUPYIOLWUX pas/iMyHble
CKOPOCTY 6UOPa3NoXeHns.

2.6.24 Taknm e o06pas3oM, AaHHble MUHepanmMsauum MOryT COOTBET-
CTBOBaTb MPOCTON UMM ABYXKOMMNOHEHTHOM MOAENN NepBOro nopsgka:

V- i2]
y=1(1-¢e+

raey - NpoueHT MUHepasIn30BaHHOTO BeLecTBa B MOMEHT BpeMeHu (t);

A - nNPOUEHT MWHEepPasIM30BaHHOIO BeLWeCcTBa C KOHCTAHTOW CKOPOCTU
nepBoro nopsagka /a;

B - npoueHT MUHepa/M30BaHHOrO BellecTBa C KOHCTAHTOW CKOpPOCTH
nepBoro nopsagka K2.

2.6.2.5. B HeKOTOpbIX cnyvasix, 6uopassnoxeHune, B 4acTHOCTWU, yTpaTa
NCXOAHOr0 BeLlecTBa, MOXET NPON30NTK TaK BbICTPO, YTO MCTUHHbLIA HYNEBOW

MOMEHT BpPEMEHN HE MOXET 6bITb N3MEPEH B 6MOTMYECKOM WUCMbITaHUN. B
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Taknx crydasx, AaHHble abuoTUYEeCKOro WCMbITaHUA MOryT WCMOJ1b30BaTbCsA

0N npefcTaB/ieHns Hy/N1eBOro BpeMeHU AJ/19 KUHEeTUYECKOro aHanmsa.
2.6.2.6. Korga HabnwopaeTca KuMHETMKa MNepBOro nopsgka, nepuog

nonypacnaga (T14) MOXHO paccyMTaTb NO OLEHEHHbIM CKOPOCTSAM MNepBOro

nopsagka (I, M Kk2) gna kKaxgoro komnoHeHta (A wm B), mncnonbsys

cnepayollee ypaBHeHue:

v-'4 3

rae Ty, - nepwvopg nosiypacnaja;
K - KOHCTaHTa CKOpOCTW NepBOro nopsaaka.

2.6.2.7 B HekoTOpbIX cny4yasx, Habnwopgaemble AaHHble  MOryT
COOTBETCTBOBATb pAdY APYrMx Mogenei, TakMx kak Monod wnm apyrum
MOAENIAM  pOCTa, 4YTO BbIXOAMT 3a paMKM HacToswero craHpapTa.
[lononHuTenbHble NOAPOBHOCTU O KMHETUKE BMOpas/ioXeHUs npeacTaB/ieHbl
B AOknage paboueit rpynnbl Mo KNMHETUKe OGuopasnoxeHus [24]. TMepwuog
nonypacnaga OTHOCUTCA TOJIbKO K BellecTBam, COOTBETCTBYHOLMM MOEesn
nepeoro nopsgka. MNMpu oTCYTCTBUM KMHETUKM NMEpBOro nopsigka, MoxeT ObiTb
uenecoobpasHbiM CoOOOWNTL BpeMst pasnoxeHns ana 50 % (DT50) n 90 %
(OT<0) wuccnegyemoro MaTepvana, €CNu f[aHHble YPOBHU pPas/ioXeHus

Ha6ﬂ}0,£|,al'OTCFI B XOo4e UCMbITaHUA. DTN 3HaA4YeHUs MOryT ObITb onpeaeneHbl
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HenocpeacTBEHHO WM OLEeHEHbl C UCNONb30BaHNEM CTaHAAPTHbLIX Mpoueayp

NHTEePNoNAaLnn.

2.6.2.8 Korga gaHHble COOTBETCTBYHOT MOAENN, MOAENIbHOE ypaBHEHME U
nporpamMmHoe obecrneyeHne, NCNosib3yemMoe 4/ COMOCTaBIEHNSA C MOLESbIO,
OO/DKHbI - 6bITb  yKasaHbl. [onxHbl  6bITb  NpefcTaB/ieHbl KO3 UUNEHT
koppenauyun (r2), F 3HayeHus, npu HaAMuMM, W Y4yacTOK KpPUBOWA C
dhakTnyecknmn AaHHbIMU. OUEHEHHble KOHCTaHTbl CKOpOCTU (K, WIN K2) ”
apyrme napametpbl (J1 u B) cnegyeT ykasblBaTb CO CTaHAAPTHbIMU
OTK/IOHEHUAMM.

2.7 OTYeT 0 NpoBefeHUn NCnbITaHUA

Tun nccnepoBaHusi, T.e. CTOYHbIE BOAbl, aKTUBHbIA W/, 30HA CMELUEHNS
NN aHaspobHoe copaxmBaHue LWNamMa, A0/MKEH OblTb YETKO yKasaH B OTYeTe
0 MNpOBeAEeHUN UCMbITaHUA Hapsagy Cco  cnegylouwein uvHdopmauven, B
COOTBETCTBYHOLMX CIy4asX:

2.7.1 Viccnepyemoe BeLLEeCTBO:

- 0OLWEenprMHATOE HavMeHOBaHue, XMMWYEeCKOe HaumMeHoBaHwe, HoMep
CAS, cTpyktypHasa opmyna u cooTBeTcTBylowme (U3NKO-XUMUYECKne
CBOWCTBa MccneayemMoro u ctaH4apTHOrO BELLECTB;

- XMMUYeckne HaumMmeHoBaHus, HoMepa CAS, CTPYKTypHble ddopMy/ibl 1
COOTBETCTBYHOLWME PUINKO-XMMUYECKME CBONCTBA BELLECTB, UCNO/b3yEMbIX B

kayecTBe CTaHAApPTOB AN UAEHTUMKALMM NPOAYKTOB Pa3/oXeHus;
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- yucToTa M XapakTep M3BECTHbIX MpuUMeceli uccnegyemMoro U CTaH-

[apTHOro BeLLeCTB;

- pagvoxumuyeckas 4ucToTa U cneuudmyeckas akTUBHOCTb MeYeHbIX
XUMUYECKNX BELLECTB;

- NONOXEHME B MOJIEKY/IE MEYEHbIX aTOMOB.

2.7.2 O6pasubl OKpyXatouen cpeabl:

- NCTOYHUMK 006pa3LoB OKpyxawllelh cpeabl, B TOM uucne reorpadum-
yeckoe MOJIOKEHMe W  COOTBETCTBYKLWME AaHHble 006  W3BECTHOM
npejwecTsyolWleM WM CYLWECTBYHOLWEM  BO3A4EWCTBUM  XUMUYECKUX
MCNbITAHWIA WM COOTBETCTBYIOLMNX MaTEPUAIOB;

- Cnoco6 OuEeHKN COOTBETCTBYHLNX KOHUEHTpauuii B OKpyxawoLiein
cpege;

- Bpewms4, farta v nonesble ycnosua céopa o6pasuos;

- Temnepatypa, pH, copepxaHue pacTBopeHHoro kucnopoga (PK) u
OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIN NOTEHLMas, Npyu HEO6X0ANMOCTMY;

- cogepXaHue B3BELUEHHbIX BellecTB, Ouonormyeckoe noTpebeHne
kncnopoga (BIK), xumunueckoe notpebneHne kucnopoga (XMK) u obumii
opraHuyecknii  yrnepoa (OOY) u pacTBOPEHHbIN OpraHMYecKnin yrnepog

(POY), npn HeobXxoaMMOCTH;
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- BpeMsi mexay cbopomMm M ncnosib3oBaHneM 06pa3LoB B nabopaTOpHbIX

NCNbITAHWAX, YC/IOBUA XPaHEHWA W npeaBapuTesibHOl 06paboTkn 0b6pasLoB
[0 Hayana ucnbiTaHus;

2.7.3 YcnoBua npoBefeHNAa UCNbITaHUS:

-AaTbl NPOBEAEHUA UCTbITAHUS;

- NCNONIb3yeMOe KOJSIMYeCcTBO MUCCnelyemMoro u CctaHgapTHOrO BeLecTB,
TecToBasi KOHLEHTpauus;

- cnoco6 NpuMMEHEeHUs WCMNbITYEMOro BelecTBa M COOTBETCTBYHLLEE
nornyeckoe o60cHoOBaHVe ero BbI6oOpPa,;

- YCNoBUA MHKy6aumu, BKIKOYaA CBET, TUN aspauumn n temnepartypy;

- cBefeHns 06 aHanUTUyYeckux mMetofax u meTogax, UCNosb3yeMbiX AN
pagoXUMUYecKnx N3MepeHui;

- KONIMYECTBO MOBTOPHbIX NPOG;

2.7.4 Pe3ynbTartbl:

- TOYHOCTb W YYyBCTBUTEJ/IbHOCTb aHa/IMTUYECKUX MEeTOAO0B, BK/IHOYas
npefen obHapyXeHus 1 npegen KosIMYeCTBEHHOrO onpeesieHuns,;

- U3BMIEYEHMNE [O/19 KaXAOro aHanmsa W pacnpocTpaHeHWe BHECEHHO
paanoakTUBHOCTM B KaXabli MOMEHT BpemMeHu oT6opa npob u obpasua B
TabnunyHolu dpopme;

- cpegHuii MaTepuanbHbli 6anaHCc Co CTaHA4apTHbIM OTKNOHEHVWEM A/1A

BCEX BPEMEHHbIX TOUEK A/15 KaKA0ro oo6pasua;
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- npoueaypbl U MoAenu, WCMNoNb3yemble A1 OLUEHKM CKOPOCTM

61opasIoXeHNs U3 MosyYeHHbIX OAHHbIX;

CKOpPOCTM  BMOpa3/oXeHus M  CBA3aHHble  napameTpbl C
COOTBETCTBYWOLWMUMN CTaAHO4APTHLIMWU  OTK/IOHEHUSIMU U KO3dhduLmeHTaMu
koppensummn (r2) n F-ctatuctuka Ans BblbpaHHbIX MOAENER;

- [OMONIHUTEJIbHbIE XapaKTepUCTUKN WM naeHTudukaumsa nwboro m3
OCHOBHbIX MPOAYKTOB Pas3/iOXeHus, Korga 3To uesiecoobpasHo M BO3MOXHO,
npegnaraemMble nyTn TpaHcqopMauuu;

- 06CcyXaeHve pe3y/ibTaToB.

3 Bbuopa3snioxeHne B CUCTEME CTOYHbIX BO[,

3.1 O6nacTb NpUMeHeHUs

3.1.1 Hactoswuii meToa npeaHasHayeH [AMs1 UCCeAoBaHUs TEMMOB
MEepPBUYHOIO Y OKOHYATE/IbHOTo 6MOpas3/IoXeHUsa AN XMMUYECKUX BELLeCTB B
HEOUYMLLEHHbIX CTOUYHbIX BOAAX BO BPEMS MX HAXOXAEHMA B KaHANM3aLMOHHOM
cucteme. OH OCHOBaH Ha MeToAuKe, onucaHHoi B [7]. CTOYHble BOAbI
cofepxaTr 60/nbLIOe KOMMYECTBO MUKPOOPraHW3MOB, CMOCOOHBLIX pasnararb
pas3nnyHble XuMun4yeckne BewecTtBa. [MpoAo/KUTENBbHOCTL TecTa, Kak
npaBwso, Hebosbwas (MeHee 96 4yacoB) ANA  UMUTaAUUU  BpPEMEHU
npebbiBaHMA CTOYHbIX BOA B KaHa/IM3aUMOHHON CUCTEME, HO MChblTaHue
MOXHO MPOA/INTb OJ1 OLEHKN CTEMEHU PasfioXeHUs XMMMUYEeCcKoro BelecTsa

B pe3ynbTaTe BO3JENCTBMS MWKpoopraHu3aMoB. [lpoBeAeHue [AaHHOro
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nccnepoBaHus  MOME3HO, €ecnn  Bpemsi  NpebbiBaHWs CTOYHbIX BOA B

KaHa/IM3aUNOHHOW CcucTeMe [0CTaTOYHO /19 3HAYUTESIbHOTO pPas/oXeHus
XUMUYECKOro BelwecTBa. TeCT NPUMEHUM [AN1A OTHOCUTENIbHO NabusbHbIX
XUMUYECKNX BeLecTB, cbpacbiBaemMbiX CO CTOYHbIMW BOAAMMU B KPYMHble
KaHa/IM3aLUnoHHblE CUCTEMbI. YPOBHM aspaumn B KaHas/IM3aUMOHHON cucteme
MOMyT 3HaunTesIbHO W3MeHATbCA. [NnA nocTosHCTBAa W umuTaumm 6osee
TUMWYHBLIX  YCMIOBUA  TeCT  NPOBOAUTCA  NPW  HU3KOM  COAepXaHun
pacTBopeHHOro kucnopoga (PK) meHbwe 1 mr/n. Onsa AOCTUMXKEHUA AaHHOro
YPOBHA, HO un3beras MOJIHOTO OTCYTCTBMA  Kucnopoga (Hanpumep,
cogepxaHve PK wMeHbwe 0,2 wmr/n), PK wum  COOTBETCTBYHOLLYIO
KOHLeHTpaunio Kucnopoga B CBOOGOAHOM MPOCTPAHCTBE TECTOBOro cocyfa
HEO6X0AMMO NEPUOANYECKM KOHTpONupoBaTb. [Ons nogaepxaHusa PK B
JaHHOM Auana3oHe B TeCTOBble COCyAbl MOXHO nepuoguyeckn ob6aBnAaTb
BO3/YX, KACNOPOA UK as3oT.

3.1.2 Ona  CcywecTBYWOLWMX  XUMUYECKUX  BewecTB, MNOCTOAHHO
NPUCYTCTBYIOLMX B CTOYHbIX BOAAX, WHKYOMpOBaHUE CBeXecobpaHHbIX
CTOYHbIX BOJ, CO C/1Ie40BbIM KOJIMYECTBOM MEYEeHOro Mccrnenyemoro Bewecrsa
obecneynBaeT NoJlyd4eHNe camMbiX PeasIMCTUYHbLIX KMHETMYECKUX napamMeTpoB
B OTHOLIEHMM TEKyLLen 3arpy3km XUMUYECKMX BewecTB. N8 XUMUYECKMX
BELeCTB, He Bcerga nNpUCYTCTBYIOLWMX B CTOYHbIX BOAaX, LOCTATO4YHOEe

KOMYecTBO  MccregyeMoro  BellectBa  (MEYEHOr0 M HEeMeyeHoro)
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Heo6xoAMmo A06aBUTb A0 MNPUOAN3UTENBHO OXWAAaemol KOHUeHTpauun B

CTOYHbIX BOAax BO BpPeEMS  3MNU304MYECKOTO  BbiMycka WM nocne
KOMMepLManm3auun HOBbIX XUMUYECKUX BellecTB. Takas KOHUeHTpauus
oTpaxana Obl 00LIyl0 Maccy cOpoca XMMMYECKOro BeuwectBa U 06bem
CTOYHbIX BOA, B KOTOPOM npoucxoguT pasbasBrieHne cbpoca. B [25] u [26]
MOXHO HaWTKM noAaxoAbl AN OUEHKM KOHLUEeHTpauuuM B CTOYHbIX Bogax. B
60/bLUNHCTBE C/ly4YaeB, XMMUYECKOe BELLECTBO M NPOAYKTbl €ro pas/ioxXeHus
He HaxogATCA B pPaBHOBECHOM COCTOSHUKM, W HabnwgaeTcs KUHeTuka
KBa3unepsoro nopsaka wav BToporo nopsgka Monod.

3.2 O6waa npouenypa UcnbliTaHUSA

3.2.1 Xummyeckoe BeLECTBO MHKYOUPYHT C abMOTUYECKMMU U BMOTU-
4eCKMMM CTOYHbIMWU BOAAaMU B TeyeHue onpefesieHHOro nepuoga BpeEMeEHN B
YCNOBUAX  HWU3KOTO  cogepXaHusa  pacTBOpeHHoro  kucnopoga  (PK).
Bruonornyeckas akTMBHOCTb MNoAaBASETCA Npu abuOTUYECKOM KOHTPOIe,
KOTOPbIA  WUCNONb3yeTcsa /19 OUEHKM MuHepaMsaumm Mo  pasHuue,
onpegenswowei 3PEeKTUBHOCTb 3KCTPaKUUM N BOCCTAHOBJSIEHUS WCXOLHOW
MOJIEKY/Ibl, N KOJIMYECTBEHHOIO OMuCaHUsA APYrux NPoLeccoB pas/oxXeHus,
Takux Kak rmgponu3,  OKUC/NEeHue, ucnapeHne wm  copbums  Ha
3KCnepuMeHTasIbHOM 060pyA0BaHU.

3.2.2 Ecnu onpegeneH aHanuTUYeckuii MeTog C  Heobxogumoin

YyBCTBUTE/IbHOCTbIO, CKOPOCTb Pa3/IOXeHUst UAN TpaHcopMaum MCxXogHoro
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BelWecTBa MOXeT ObiTb onpejenieHa C WUCMOMb30BAHMEM HEMEeuYeHoro

nccnegyemoro Bewectsa WM N0 nocregywwen  ybbuim  XMMUYECKOro
BEWecTBa HEeNnocpeACTBEHHO B  CTOYHbIX Bogax. Tem He MeHee,
OKOH4YaTesibHoe 6uopasfnoxeHne He MOXeT ObiTb onpefenieHo, ecnu nyTb
6MopasnoXeHns He M3BECTEH [O0CTAaTOYHO XOpPOWO U A8 MOTeHUManbHbIX
NMPOAYKTOB  pas/iOXeHUs He  [OCTYMNHbl  aHaMTuyeckne  meTodpl C
HEe0OX0ANMOI YyBCTBUTENbHOCThIO.

3.2.3 DKOMornmyeckn 3HauyMmblie KOHLEHTpauuu UccrefyemMoro BellecTtBa
[03UpyloTCA B abnoTuyeckne m 6GUOTMYECKMEe TeCTOBble CUCTEMbl, KOTOpble
NHKYOupytoTca c HenpepbIBHbIM MeJ/1IeHHbIM nepemMeLLBaHeEM.
BuoTuyeckne obpasubl WHKYOUPYKOTCSA TakuM 06pasom, 4YTO cofepxaHue
pacTBOPEHHOrO KUC/Iopofa OCTaeTCA Ha YpPOBHE WM Hwke 1 mr/n, 4To
ABNAIOTCA CTaHAApPTHbIM  O/19  CTO4YHbIX BoA. O6pasubl nepuogmyecku
yaansawTca ons onpepgeneHuns MUHepanuaauunm n nepBUYHONA
6uogerpagauunn.

3.2.4 TecCTbl MOryT 6bITb BbIMNO/IHEHbI C UCMO/Ib30BAHNEM OTKPbITOW WAW
repMEeTUYHON MPOTOYHOW CUCTEMbI, [Ae WCNONb3YHTCA JOBYLWKA ANS
ynaenvBaHuna Bblgenswouwieroca 14C02 3akpblTad npoToyHaa cucrtema
ABNAeTca o6s3artenbHOW AN NeTyuux UuccnefyembiX BewecTB M 00bl4HO
ncnosnb3yetca ana ,AC MmeyeHbIxX nccnegyembix sewects. OTKPbITble CUCTEMBI

NMPUMEHNMbI AN HENEeTYUYUX XUMUYECKUX BelLecTB M NpegHasHa4veHbl s
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feTanusaymm KMHeTUKU npouecca 61opassioxeHns Henetyunx 14C mMeyeHbix

nccnegyembix BeWecTB, UYbs CMNOCOOHOCTbL K MWHepanusauumn 6bina
yCcTaHOB/MeHa paHee. B OTKpbITOM cucteme MuHepanunsaums go HC02 moxet
ObITb OnpefesnieHa KOCBEHHO NMyTEM U3MEPEHUS PasHOCTU MeXAy OCTaTOYHOM
pagnoakTMBHOCTM 06pas3LoB OMOTUYECKON M abuoTUYEeCcKon cuctem nocne
nogkucnenuns. Kpome ToOro, MwuHepanusauma [0 3H20 moxeT ObiTb
onpegesieHa KOCBEHHO MNyTeM MW3MEPEHMS pasHuubl B pPagmoakTUBHOCTU
o6pa3yoB nocsie Ccywkn. B nNpoToyHbIX cucTemax Bbigenstowmiica KMCO02
n3mepseTca HenocpeacTBEHHO B OCHOBHOW noBywke. Kpome Toro,
pacTBOopeHHbln ,4C02 onpegenseTca nyteM nNoAkucieHuss obpasuoB B
3aKpbITOM COCyAe W U3MEPEeHUss pajMOakTMBHOCTM B OCHOBHOW /OBYLUKE,
coaepxalleica B cocyqe.

3.25 O6pasubl 13 060MX WUCNbITAHWA aHa/IM3MPYT Ha 06Uy
pagnoakTMBHOCTb, W3B/IEKAEMblE  UCXOA4HOE BEWEeCcTBO W NpoAyKThbl
pasnoxeHusi, W pagvMOaKTMBHOCTb  U3B/IeKaeMbIX TBEpAbIX BeLlecTB.
CofepxaHue MCXOOHOrO BellecTBa U MPOAYKTOB PasfioXeHUs onpegensiercs
C MNOMOLb XpomaTtorpadomyeckoro pasfgesieHnss W, eciay  BO3MOXHO,
pagvoaHannMTU4yecknx  MeToLOoB  OOHapyXeHus. Teepable  BellecTBa,
ocTatoLLMecs nocne npouecca 3KCTpakuum, CKUrarT O/ OLEHKM BK/IYEHUS
B GMomMaccy no pasHuue unn B fasibHeiweM pasgensiT Ha dpakuun ans

onpeaeneHna NornoweHns pasiMiyHbIMM KOMNOHeHTaMu 6ruomacchl. MosnHbIi
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MacCOBbIii 6anaHC TEeCTOBOW CUCTEMbI MOMy4yarT U3 MOJHON CyMMbl BCEX

dhpakuunin gnsa kaxagoro obpasua.

3.3 NpuMeHNMOCTb TecTa

MeTo4 MOXHO /Ierko Ucnosib3oBaTh AJ/15 pacTBOPUMbIX B BOAE WIW M/I0XO
pacTBOpPUMbIX MaTepuasioB, KOTOpble He ABNAKTCA NeTydyumu. MeTog Takke
MOXeT ObITb afganTupoBaH A8 feTyunx BelecTB. Kak npaBuso, A1 OLEHKU
MuUHepanmsauum  TpebytTcsa 14C wam 3H paguoakTuMBHble MeTku. [Ans
OLEHKN MepPBUMYHOTO OMOPAa3foXEeHUA MOXHO WCMO/b30BaTb UM MeEYeHble, U
HemeyeHble coefMHEHMS.

3.4 OnncaHne MeToga MCnNbITaHUA

3.4.1 2KkcnepumMmeHTanibHas ycTaHOBKa

3.4.1.1 O6beM CTO4YHbIX BOA B TecToBOW mnpobe onpegensietcd B
3aBMCUMOCTW OT Kosindyectea M obbema o06pasuoB, HeobXoAUMbIX AN
oueHkn. Kak npasuio, oT 1 A0 2 N1 CTOYHbIX BOA NOMELLAOTCSA B ABYX WM
4yeTbIpex/IMTPOBble  KONObl. B Hawnydwem cnyyae, CTOYHble  BOAbI
NHKYOUPYIOT Npu KOHTposimpyemom cogepxaHun PK (o6bivyHO oT 0,2 go 1,0
Mr/n.) BbINoONHeHWe [aHHOro YC/I0BUSA MOXHO 06ecrneynTb C  MOMOLLbH
KAC/TIOPOAHOrO 30HAAa, MNOrPYXXEHHOro B CTOYHYH BOAY W COELMHEHHOro C
KUC/TIOPOAHbIM KOHTPOJ/I/IEPOM, MOAK/IYEHHBIM K MPUBOAY KanaHa, KOTopbli
KOHTpO/IMpYeT aspaumio CTo4YHbIX BOZA (MpunoxeHue 1). Takaa aspauus

cbanaHcupoBaHa C HenpepbiBHbIM 6apb0TUPOBAHMEM CTOYHbLIX BOJ a30TOM
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[ANS AOCTMXEeHUs LieneBoro ypoBHs PK. CTOYHble BOAbl MOXHO WUHKYGMPOBaTb

npu nepemelivBaHni, HO C MUHUMaNIbHON aspauueiln ana  cobnwogeHus
HU3KOro YypoBHA PK, Ana noggepxaHns HeobxoaAMMoro ypoBHA PK B
TECTOBYD CUCTEMY MOXHO Mepuogmyeckn fobaBnATb asoT uanm Bo3gyx. B
3TOM cnyvae, 3HavyeHns PK Heob6xogumMo pernctpupoBaTb C perynspHbiMu
NHTEepBaamMu.

3.4.1.2 OTKpbiTass TecToBass CuUCTeMa CBfi3aHa C aTtmocdepoit, Ho
NHKYOUpyeTCcAa B YC/IOBUSAX, KOTOpble HeobXxoaumbl ANA  noAnepxaHus
CofiepXXaHua pacTBOPEHHOro Kucsiopoga Ha TpebyemMoM ypoBHe. [MpoTOuYHbIe
CUCTEMbl 3aKyrnopeHbl COOTBETCTBYHLIMM YCTPONCTBOM, 060pYyAOBaHHOM
npo6o0oT60pHLIM OTBEPCTMEM C K/lanaHoM A1 oT6opa 06pasLoB CTOYHbIX
BOZ4 W NPOMNyCKaHMA BXOAALWMX M WUCXOAALWMX ra30oBblX MOTOKOB. JlaHHoe
YCTPOMCTBO MOXET npefcTaBNATb COO0A pPEe3MHOBYH MNPO6KYy, HO MOXeT
notpeboBaTbCA W anbTepPHATUBHbIA BUA, 3arniylwku npy pabote ¢ neTyvymMmn
rmopodo6HbIMM  TECTOBbIMKU  BellecTBaMu. [lpy  TecTMpoBaHuM  NeTyumx
BELLECTB peKkoMeHAyeTCs, 4To6bl rasooTBOAbl W TPyOkKM nNpo600TOHOPHMKA
6b11K N3rOoTOBJIEHDI n3 NHEPTHbIX mMaTepunanos (Hanpumep,
nonutetpadTopatuneH (MTP3I), HepxaBeowas ctasib, CTEK/O).

3.4.1.3 CB0ob60AgHOE NPOCTPAHCTBO TECTOBOIO cCOCyga MOCTOSHHO Npoay-
BaeTCsA rasoM CO CKOpPOCTbi, AOCTATOYHOM ANSA NOAAEPXaHUSA B CTOYHbIX

BOJaX Heo6xoAMmoro YypoBHA PK, HO He cnuwkom 6onbwioi ans
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npeaoTBpalleHns addekTMBHOro yHoca C02 TeCcTOBbIil COCya COeAMHSIOT C

cepveli NoBYyLIEK, cogepxawmx ruapokcug kanvs (Hanpumep, 1,5 H.) nam
Apyrux cooTBeTCTBYHOWMX abcopbeHToB CO02 TlycTble /0BYLIKA, Kak
npaBu/io, BKIOYAKTCA B CUCTEMY YNaBnuBaHWA [ANA NpefoTBpalleHus
06paTHOro ToKa UIN KoHAEeHcaLuu u.

3.4.2 Ob6opygoBaHune

3421 [Ona npoBefeHMsa UCNbITAHUA UCMNO/Mb3YIOT crefyollee ctaHgapT-
Hoe nabopaTopHoe obopyaoBaHuE:

- pas/iMyHas CTek/IsiHHas nocyga v nuneTku,

- MarHUTHblE MeLlasIKn Unn Wenkep 415 HENPEePbLIBHOIO NepemMeLlvBaHus
COAEPXXUMOI0 TECTOBLIX KOMG;

- ueHTpudyra;

- pH meTp;

- TBepabii C02 (cyxoit nen) / aueToH 1M BaHHa XWAKOro asoTa;

- CyLUU/IKa € 3aMOpO3Ko (nuodpunmsartop);

- Neyb UM MUKPOBOJIHOBAA Meyb ANA OnpefesieHns Cyxoro Beca;

- annapat ana MmemoépaHHol unbTpaymu;

- aBTOK/1aB;

- cpepacTBa o 06paboTkM MeyeHbIX BeLecTs;

- o6bopyaoBaHve AN KONMYECTBEHHOMO onpegenenms ,4C n 3H B XUAKNX

M TBEpAbIX Npobax (Hanpumep, XUAKUA CUMHTUNNSLMOHHBIA cueTunk LSC);
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- obopyaoBaHue A1 KONMYECTBEHHOro onpegeneHns biC n 3H B

TBepAbIx Npobax (Hanpumep, OKUC/NTEND);

- obopygoBaHve ANA ynasnuvBaHus netyumx 14C n 3H u©3 rasoBoi
CUCTEMbl  ynaB/vBaHuA  (NocnefoBaTtesfibHble  JIOBYLKA  Ha  OCHOBE
aKTUBMPOBAHHOIO YrAsa WM aHanormyHoe obopyposaHue);

-obopygoBaHne [AOns  TOHKOCAOWHOW xpomartorpagum (TCX)  wmm
BbICOKO3(P(PEKTUBHOI XUAKOCTHON XpomaTtorpacgumn (BaXKX);

- obopynoBaHue Ansa KonmyecTBeHHoro onpegenenHunsa MC mn 3H gna TCX
(ckaHep) nnmn BOXXX (nocnegoBaTenbHbll AETEKTOP);

- aHanuTuyeckoe o06OpyLOBaHWe [ANS onpejesneHns uccnegyemoro (U
CTaHA4apTHOro) BellecTBa, €c/iM HeobxoAuMO nNpoBefeHUEe KOHKPETHOro
XUMNYECKOTo aHannsa (Hanpumep, rasoBbli XpomaTorpad, xpomaTorpad ans
B3)XX, macc-crnektpomeTp).

3.4.2.2 Vcnonb3oBaHuve cnepgyouero nabopaTtopHoro o6opyoBaHusa He
ABnseTca ob6A3aresibHbIM, HO MOXET ObITb NONE3HbIM:

- OKCUMeTp;

- KMCNOPOAHbIV KOHTPO/I/IEP C A4aTYMKOM U NPUBOAOM K/lanaHos.;

- cocyabl gnsa onpepgeneHna XriK;

- Habop peareHToB (aMMOHWIAHBIN a30T);

- crnekTpogoTomeTp.

3.4.3 BbIb6Op CTO4YHbIX BOS,
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MICTOYHMKN CTOYHbIX BOJ [AO/DKHbI COOTBETCTBOBaTbL LIE/IM NPOBEAEHUS

ncnbiTaHuii. [Na npoBeAeHWUs OLEHKN KOHKPETHOTo MecTa CTOYHble BOAbl
AO/DKHbI ObITb MOMYYEHbl U3 KOHKPETHON KaHa/M3auWoHHOW CUCTeMbl, AN
KOTOpOi nMpoBoAUTCS mnccnegoBaHue. [ns o6ulei oueHkn, o6paslbl CTOYHbIX
BOJ, AO/TDKHbI ObITb NPEUMyLLECTBEHHO MOyYeHbl U3 ObITOBLIX UCTOYHMKOB. B
TexHnyeckoMm  pykosoactBe  EBponeiickoro  Cow3a  pekoMeHAyeTcs
ncrnonb3oBatb 450 wmr/n TBepmoi B3Becu K 270 wmr/n BIMK B KauvecTtBe
CTaHAApPTHbIX 3HAYEHWI KOHUEHTpauuMm B CTOYHbLIX BOAAX, XOTA 3TO MOXET
ABNASATb TpyAHOBOCNpou3BpaMMbiM [26]. B CeBepHoil AMepuke TUMNUYHbIE
CTOYHble BOAbl cogepxat ot 100 go 350 mr/n TBepgol B3Becu u ot 110 go
400 wmr/n BIK [1].

3.4.4 C6op, TpaHCNOPTUPOBKA U XpaHEHME CTOUYHbIX BOJ,

CTOu4Hble BOAbI AO/MKHbI ObITb COOpaHbl B TOUKE AOCTYNa B KaHa/M3aumto
WKW Ha BXOAE Ha CTaHUMIO OYMCTKM CTO4YHbIX BoA. Temnepartypa obpasua
[O/MKHa OblTb 3aperncTpnpoBaHa B MOMEHT 0TOopa. KoHTelHepbl aAns otéopa
OO/MKHBbI  obecrneynBaTb  AOCTaTOYHYHO BEHTUNALNIO. Heobxoaumo
npegoTBpawiartb 3Ha4yMTes/IbHOE MOBbIWEeHNe TemnepaTtypbl CTOYHbIX BOZ MO
CpaBHEHUID Temnepatypoil wucnbitaHua. CTOYHble BOAbl, Kak npaswusio,
XpaHATCA npu TemnepaType WCMbITaHUA C  HenpepbiBHbIM  MefJ/IEHHbIM
nepemewmBaHnem. O6pasupl He cneyeT XpaHUTb B 3aMOPOXEHHOM BUAE.

3.4.5 NoaroToBKa TECTOBbIX NMPO6
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3.45.1 B cBexecobpaHHbIX Mpobax CTOYHbIX BOJ HE [AO0/MKHO ObiTb

3HAUYNTENILHOIO coepXXaHus rpyobix yactul,. B CTOYHbIX Bogax Heobxonumo
onpegennTb oblee coaepxaHne B3BELLUEHHbIX TBepAabix YacTtuy (BB), XMK,
pH n NH3(no BO3MOXHOCTW).

3.4.5.2. MogroToBka abnoTMYECKMX NMPOB, Kak npasuo, OCyLeCcTBAsSeTCA
C MCNONb30BaHMEM KOMOMHAUMM XMMWYECKON W TenjoBOW CcTepuansauuu.
MoaTBepXAeHHbIM CNocoboMm sABnseTca fobassieHne B CTO4YHbIE  BOAbl
xnopuga ptytm (1 r/n). 3atrem cTouHble BOAbl o6pabaTthiBalOT aBTOK/aBe B
TeyeHne MUHUMYM 90 MWHYT Npu Temnepatype u gasneHun okoso 121 °C u
15 psi (1 aTm) cOOTBETCTBEHHO. O6bIYHO, 06beM cpefbl AO0/HKEH ObiTb MeHee
WM paBHbIM MOMIOBUHLI O6bEMAa KOHTelHepa 4715 aBToknasa (Hanpumep,
500Mn CTO4YHbIX BOA B NMTPOBOM KOHTeiHepe). [Mocne oxnaxaeHus pH
abnoTnyeckon npobbl Heo6XoAMMO U3MepATb W OTperynvMposatb B
3aBMCUMOCTM OT BuAa OGMOMIOTMYECKM akTMBHOro obpasua. [Ana ymeHblleHUs
obpa3oBaHMs OTX0A0B, ANA J[AeakTuBauunm ob6pasua Takke MOXET ObiTb

paccMOTPEeHO MCnosib3oBaHNe anbTepPHATUBHbIX NOAXO/I0B.

3.4.6 lNoaroTtoBka nccsenyemoro BelecTsa
3.4.6.1 B Hannyywem cny4yae, AN NPUroToB/IEHNUA OCHOBHbLIX pacTBOPOB

nccneayemoro M CTaHAapTHOrO BeLEeCTB  HeobxoAMMo  MCMoNb30BaTb
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AVCTUNNIMPOBAHHYIO  BOAY.  A/IbTEpPHATMBHbIA ~ MeTod  MOXeT  ObiTb

MCNOMb30BaH ANA Cconwbunusaunum win AUCNeprupoBaHns uccnenyemMoro
BellecTBa B COOTBETCTBMM C €ro 06bl4HON (hpopMOlM NOCTyn/ieHus B
nccnegyemblie KOMMOHEHTbl OKpyXawwein cpegbl. PacTBopumbie B Boge
HETOKCUYHble pacTBOPUTENN MOFYT UWCMO/b30BaTbCHA, €C/M NpoBefeHue
NCMNbITAHUS HEBO3MOXHO [APYrMM CnocoboM, HO HeobxoAumo yaenuTb
BHUMaHME OpraHN4YeCcKMM KOMMOHEHTaM CUCTEMbl, MOCTynawwmM B CUCTEMY
npu fob6aBneHnn opraHM4yeckux pacrtsoputeneii. Kpome toro, oépasubl MOryT
6bITb A06aB/MEHbI B TECTOBYHO CUCTEMY B UMCTOM BUae (T.e. 6€3 BOAbl) Taknm
o6pa3oM, 4TO6bLI O6GecneynTb KX MakCMMasibHOe U ObICTPOe BHECeHue B
obpasel,. [ns BewecTs, KOTOPble ABMAAKTCA M/IOX0 PacTBOPUMbIMU B BOAE U
B3aMMOJENCTBYOWMX C B3BELEHHbIMA BeWEecTBaMM B CTOYHbIX BOAaXx,
MOXeT ObITb LesiecoobpasHbiM agcopbrpoBaTh MUccrielyemMoe BeLecTBO Ha
MHEPTHOM TBEPAOM HOcuTene, KOTopbli 3aTtem [JobaBnseTcs K TecCTOBOM
cucteme. Ecnm wuccnegyemoe BewEecTBO HE MOXET ObiTb pPaBHOMEPHO
pacnpegeneHo BHYTPM TECTOBOWN CUCTEMbI A0 HAa4Yas/IbHON TOYKM OTH6Opa Npoo,
rOTOBATCA WHAMBUAYa/IbHblE TECTOBblE€ CUCTEMbI, KOTOPblE WCK/IYaT U3
NCMNbITaHMA Ha Kaxaom 3aTane otbopa npoo.
3.4.6.2 O6bem pob6aB/ieHHOro pacTBopa AO/MKEH UMETb LOCTaTO4YHYH

KOHUEHTpauuio  Ans obecneyeHus 6bICTPOro N paBHOMEPHOro

pacnpegeneHus nccneayemoro BellecTsa B Npo6e 1 TOUHOro BHECEHUS 403bl
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B aHa/lorMyHble npobbl. B ugeanbHOM crydyae, Npu A03MPOBAHUM BOAHbIX

pacTBOpoOB A06aBMEHHbIi 06bEM [O/MKEH ObITb 601ee 2 mn n meHee 10 mn;
ONA  HETOKCUYHbIX pacTBOpoB - MeHee 0,1 wmn/n. TNpu HeobxoauMMOCTU
pacTBop 4/15 A03UPOBaHNA MOXET ObITb MOArOTOB/IEH 3apaHee N XPaHUTbLCA B
X0NoAusbHMKE. AKTMBHOCTb OCHOBHOIO pacTBopa HeobXxoAMMO MPOBEPUTH C
MOMOLLb XNAKOCTHO-CUNHTUANAUNOHHOIO namepenusa (LSC).

3.5 YcnoBua npoBegeHnsa UCnblTaHUA

3.5.1 Temnepartypa ncnblTaHUA

NHKy6aLms fos/mkHa nNpoBOAUTLCA B TEMHOTE (MPeanovTUTeNbHO) UK B
paccessHHOM  CBeTe NpuM  KOHTPO/IMpyeMOlM  TemnepaTtype,  paBHOW
TemnepaTtype MCNbITaHUA WM HOpMasibHOW nabopaTopHOi Temnepartype OT
20 po 25 °C, B 3aBUCMMOCTM OT pacnosiokeHusi, CcpeaHeronoBoi
Temnepartypbl CTO4YHbIX Bog oT 10°C po 20,1 °C, npu Hambonee

npeactaBuTenbHon Temnepatype 15,6 °C [1].
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3.5.2 BcTpaxuBaHue / nepemMelunBaHumne

Ana nopgepxaHua TBepAblX BELWECTB BO B3BELIEHHOM COCTOSIHUM,
COepPXUMOe TECTOBbIX COCY,0B HEMPEPbIBHO akkypaTHO nepemMeLunBatoT.

3.5.3 Mpoaoo/mKUTENIbHOCTL UCMNbITAHUA

MpoAOMKNTENBHOCTb  UCMbITAHUA  AO/DKHA OblTb  [OCTATOYHON AN
OLEHKN CTEeNeHn 1 CKOPOCTM OGMOopasNoXeHUss XMMUYEeCKOro BeLwecTBa B Xoae
HOPMaslbHOTO  BpPeEMEHU npebbiBaHUA CTOYHbIX BOA B KaHa/m3auuwu.
WcnbiTaHne MoxeT 6bITb NPOA/SIEHO Ha 6osibliee Bpems A/ NOJSyYeHus
[OMNONHUTENbHbIX  AaHHbIX 019 OUEHKM KMHETUYECKUX KOHCTaHT  uan
onpefeneHns NoaHOTbl Pas/ioXeHUsA B YCNIOBUAX UCNbITaHUA. B MHOM cnyuvae,
ncnbiTaHe MOXeT OblTb NpekpalieHO paHblle, ecnu MNpouecc pas/ioxeHus
Jocturaet nnaro.

3.5.4 Konin4yecTBO TeCTOBbIX COCYA0B

Kak MvHMMYM, 0115 KaX[oW TeCTOBOW KOHUEeHTpauuuM HeobXxoanmo
ncrnonb3oBaTb OAMH abMOTUYECKUIA N OANH BuoTudeckuii cocyq. Onsl Kaxaoi
Npobbl MOXHO NOArOTOBUTHL NapasfiefibHble 06pasubl C LUenbl  yyeTta
OTK/IOHEHU  (Hanpumep, N0 Tpu napannenbHbix Mpobbl). OaHako,
yBe/iMyeHne Konmyectsa npob Ans KaxAoro obpasua syylle oTpasuTcs Ha
KayecTBe KUHETUYECKUX AAaHHbIX, MOIyYEHHbIX B 60MblIEM AManas3oHe, Yem

yBennyeHne KoamyecTsa napasnesibHbix nNpoob.
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3.6 lMpouenypa ncneitaHUA

3.6.1 fo3npoBaHune

B Hauyane wucnbiTaHusa, 3arnywka TecToBOro cocyga ypansercs, W
nccnegyemoe BeLECTBO [006aBNAKT KO/IMYECTBEHHO HEMOCPEeACTBEHHO K
obpasuy npu NOCTOAHHOM nNepeMeluMBaHuUN. PekoMeHAyeTcs BBOAUTbL A03Y
NMOCTENEHHO HWKe YPOBHA BO34yX-BoAa AN o6ecneyvyeHns paBHOMEPHOro
pacnpegeneHvus uccnefyemoro BellecTBa B CTOYHON Boge. buoTtnueckue u
abvoTtnyeckne obpasubl AO3UPYIOT aHas/IOTMYHbIM Cnocobom. Kak npasuno,
6uoTuyeckne cuctembl [O3MPYHOTCA NepBbiMM, a 3areM abuoTuyeckue
cucTtembl. TOYHOE Bpems, Kak npasBu/io, MMeeT 6osiee BaXHOe 3HayeHue AN
OUOTMYECKMX CUCTEM MO CpPaBHEHWIO C abuoTUYEeCKUMU [O/19 NPOBeAeHUs
KMHETUYECKNX aHa/IN30B.

3.6.2 N'padomk oT60pa Npob

NHTepBanbl oT6opa nNpob BbIGMPakT, OCHOBbLIBAACH Ha CyLLECTBYHOLNX
JaHHbIX 0  6GuopasnoxeHuu WM pesynbTatax  npegsapuTenbHoOro
nccnefoBaHns, MOCKOMIbKY  YHUBEPCA/IbHOTO  YCTaHOBJIEHHOrO  rpadiunka
oT6opa npo6 He cyuwecTByeT. PekomeHAyemblit rpadmk otbopa npob ans
ObICTPO pasnararvwwmxcsa xmmuyecknx sewects - 15, 30 u 60 MuUHYT, C
A0NOMHUTENbHbIM 0T60poM Npob yepes 2, 5, 8, 12 n 24 yaca nBO 2, 3 n 4

AHW. TMpo6bl AOMKHbI OTOMpaTbCA He MeHee LWecTu pa3 (B TOM uuc/ie B
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HyneBoe BpeMsl), C [OMNOJIHATE/IbHbIM MNpeABapuTesibHbIM UCC/Ief0BaHNEM,

KOTOpoe  U1CMo/sib3yeTca AN YCTaHOBJ/IEHMS  Ha4J/iexalero pexuma
npo6ootoopa. [padguk oTbopa npob Ana MeAsIeHHO pasnaralLmxcs
XUMWNYECKNX BELLLECTB AO/HKEH ObiTb pa3paboTaH Tak, 4TOObl B Xxoae ¢oasbl
pasnoxeHus 6b1S10 NpefyCMOTPEHO AOCTaTOYHOE KOIMYECTBO M3MEPEHWIA.

3.6.3 VI3amepeHne MmmnHepanmsaymnm

MuHepanusauna MoxeT ObiTb M3MepeHa MPAMbIMUA WU KOCBEHHbIMU
MeTofamu.

3.6.4 KocBeHHble namepeHua 14C02

3.6.4.1 VHamBuayasnibHble napannesibHble obpasupl (Hanpumep, 1 mn)
oTOMPAOT U3 KaxXAoh Npobbl B OTAesbHble (0/1akoHbl, KOTOpble coAepXxaT
[OCTaTo4yHoe KOo/mM4yecTBO KucnoTbl (Hanpumep, 1 mn 0,1 H. HCI) ans
CHWXeHNs pH MeHee 2, 1 NOMeLLatoT B BbITSHXXHOM LIKad).

3.6.4.2 B TeyeHue HECKO/IbKMX 4YacoB ob6pasubl 6apboTUpyoT BO34YXOM
WAN  OCTaBMAAOT HA HOYb A9 TOro, 4TOObl pPAaCTBOPEHHbI 14C02
andppyHamposan n3 06pasuos. O6pasupbl cMelmBaroT co
CUMHTUANALUMOHHBLIM KOKTENem, NoaxoAswmMm gas matpuubl obpasua, u
aHanM3npyrT C NOMOLLbI XUAKOCTHOWN cunHTunnaumm (LSC). MpoueHT ""C02
paccunTbiBaeTCa M3 pasHULbl MeXay Oo6WuM OTCYETOM B OMOTUYECKUX W

abnoTtmyecknx obpasuax.
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3.6.5 Mpamble namepeHusa 14C02

3.6.5.1 Bbigenuswuitica 1AC02: nepBass OCHOBHas JIOBYLUKA CUCTEMbI
ynaB/ivMBaHUA  ygansetcsa W 3akynopusaetca  ANA  nNpefoTBpalleHus
NPOHUKHOBEHUA aTMoctepHoro CO02. OcTa/ibHble JIOBYLWIKA NPOABUratoT
Brepes B TOM e Mopsfke W 3a CYLeCcTBYHLWUMM NOBYLUIKAMU pasMeLaloT
CBEXMVe JIOBYLUKM, KaK MOXHO CKOpee MNOAK/YaKT CUCTEMY Yy/aB/IMBaHUS.
MoBTOpHbIe Npo6blI (Hanpumep, 1 M) U3 OCHOBHOW JIOBYLUKW YAAISKOTCS,
noMeLlialTCa B  CUUHTWINAUMOHHbIE  (P/1akOHbl M CMELIMBAKTCA €O
CUMHTUNMIALMOHHBIM  KOKTENeM, NoAXOAAWMM A1 Martpuubl npobbl, w©
aHa/IM3MpPYT C NOMOLbIO XUAKOCTHOM cumHTMAnsauun (LSC).

3.6.5.2 TMpobbl pacTtBOpeHHOro ,AC02 (Hanpumep, oT 10 Ao 25 wmn)
oTOMparoTcsa Yepes oTBepCcTUEe A1 0T6opa Npob B TECTOBOM cocyda. 3aTem
X NoMewalT B cocyAbl (Hanpumep, CTEKNAHHbIA 6uomeTp Bellco 2556-
10250), o06OpyaoBaHHbIE OTCEKOM, coAepXalyum  COOTBETCTBYIOLLWIA
abcopbeHT CO02 (Hanpumep, 1,5 H. KOH). Cocyabl 3akynopuBawT W
[06aBNAT fOCTaTOYHOE KONMMYEeCTBO KucnoTtbl (Hanpumep, 6 H. HCI) ana
CHMKeHnss pH npo6 meHee AByx 6e3 coo6LWEeHMs npo6 ¢ armocdepoi
(MpunoxeHune 1). Ob6pasyamM NO3BOMAAKT OTCTOATLCHA B TeYeHue A0CTaTO4vyHO
NMPOAO/KUTENIbHOIO BpeEMeHU (Hanpumep, HOoun), 4TOObI co2

AndppyHAMPOBaN 13 pacTBopa Y NPOU3OLL/IO ero ynasivBaHne abcopbeHToM
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13 cBO6GOAHOrO nNpocTpaHcTea cocyda. Obpa3subl abcop6eHTa cmellmMBarT co

CUMHTUNMSAUMOHHBIM  KOKTEnNneM, noaxoasdwmm Ans matpuubl Npoodbl, 1
aHaNN3NpPYT C NOMOLLBIO XUAKOCTHOW cumHTuanauumn (LSC).

3.6.6 KocBeHHble namepeHusa 3H20

3.6.6.1 WVHauBuayanbHble napannesibHble npoodbl (Hanpumep, 1 mn)
oT6MpalT M3 TEecToBOro obpasua B OTAesibHble h/1akoHbl, cofepXxaliune
[OCTaTo4yHoe KOo/mM4yecTBOo KucnoTbl (Hanpumep, 1 mn 0,1 H. HCI) ans
CHWXXEHUSI BENUYMHBLI pH < 2, 1 NnOMeLLatoT B BbITSHXKHON LuKad.

3.6.6.2 T[lonoBuHy npo6 HemMeAsIEHHO aHanM3npyT C  MOMOLLbHO
XNgKocTHol cumHtunnaumm (LSC) gns «MOKporo» wusmepeHusi. OcTasibHble
npo6bl NOMHOCTLIO cywat Anda yganenma 3H20. O6pasupl CMeLlvBalT Co
CUMHTUAMSUMOHHOW CMecCbl, noaxoAsien ans  Matpuubl  Npoobl, W
aHa/I3MPYIOT C NOMOLWbLIO XUAKOCTHOW cumHTunnsaumm (LSC). MpoueHTHoe
cogepxaHve 3H20 paccunTbiBaeTCH, WUCXOA4A W3 pasHuUbl Mexay o6um
OTCYETOM B MOKPbIX U CyXUX Npobax u UCXOLHbIM YPOBHEM PafnoakTUBHOCTH,
BBEZleHHbIM B 06pasLbl.

3.6.7 N3amepeHune obLier pagnoakTUBHOCTM B CTOYHbIX BOAax

MapannenbHble NpPobbl Manoro o6bema (Hanpumep, 1 Ma) aHanNM3npyroT
HEenocpeACTBEHHO C MOMOLWbIO KUAKOCTHOW cumHTMAnauum (LSC) ansa
KO/IMYECTBEHHOIO OMnpejesieHnst OCTaBLUeNCcs paAvOakTUBHOCTM B KaXXAoM

obpasue C TeyeHMeMm BpeMeHW. [laHHble W3MepeHus WUCMOoMb3yTca AN
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NoATBEPXAEHMST  TOro, 4TO  BOCCTAHOB/IEHWE  PaAMOaKTMBHOCTU U3

N3BNIEYEHHbIX 06pPa3L 0B ABASETCA NPUEMNIEMbIM 1 ANS KOHTPO/IA MCNapeHus.
Obuwee cofepxaHue TBepAblX BeLECTB B AaHHbIX obpasuax He [AOJHKHO
npesbllwate 30 Mr cyxoro Beca Ans TOro, 4tobbl Kn3Gexarb npo6aem c
apheKTMBHOCTBLIO NojcyeTa.

3.7 V3mepeHue ncxonHoro Bewectsa v NPoOAYKTOB pa3/ioXeHUs

3.7.1 3KcTpakuus

3.7.1.1 Mpobbl oTbupaldT M3 abnoTUYECKUX U BGMOoTUYecKux obpasuoB.
O6bem npobbl, kKak npaBuao, coctaeBnsdeTr 6onee 10 mn. TemMm He MeHee,
o6bem ByaeT 3aBUCETb OT TECTOBOW KOHLEHTpaLuu, yAesbHOW akTUBHOCTU U
4YyBCTBUTENbHOCTM aHa/IMTUYECKMX npoueayp.

3.7.1.2 Pasfn4yHble nogxodbl MOrYT MCMNOMb30BaTbCA ANA KOHUEHTPU-
poBaHusa 1 U3BMeYeHUs 06pasuoB. Hanpumep, NOATBEPXAEHHbIN noaxon ANs
HeneTyunx uccregyembiX BELLECTB BK/IOYAEeT MrHOBEHHOE 3amopaxuBaHue
o6pasyoB ¢ nocneaywuein nuodunmlauneli 1 aKCTpakumMen cyxoro ocratka
COOTBETCTBYWOLWNM pacTBoputenem(amm) ANs UCXOL4HOTo BewectBa MU
NPOAYKTOB pas3noxeHus. MrHoBeHHoe 3amMopaxvBaHue 6bICTPO
ocTaHaB/MBaeT OWOJIOTMYECKY0 akTMBHOCTL 6e3 rmgposvsa Wi  WHOro
N3MEHEHNss NabunbHbIX UCCeayeMbiX BeLLeCcTB. 3aMOpaxunBaHue SABASETCH
ObICTPbIM MPOLLECCOM, eCcnn ANA NOrpyXeHua cocyga c obpasuom mmeetcs

flocTaToyHass rnybuHa cyxoro nbfa / aueToHa WM BaHHbl XWAKOro asoTa.

41



FOCT 32370-2013
YpoBeHb 3amnosIHeHNsi BaHHbl [O/XEH MOKPbIBaTb YPOBEHb NPOGLI B cocyae.

N3BnekawT nuocnnnsnposaHHble TBepAble BellecTBa. IKCTparMpoBaHHbIe
TBepAble  BelwectBa MOryT OblTb  BOCCTAHOB/IEHbl U3  3KCTpakTa
ueHTpudpyruposaHnem wnn cunbTpoBaHnem. Ecnu TBepgble BellecTBa
n3BnekawTcs unbTpauuein, uabTp AO/MKEH OblTb COBMECTUM C TWUMNOM
pactBoputensa (Hanpumep, BOAHbIM WM HEBOAHbIM). [O/Tly4EeHHbIE 3KCTPaKThbI
MOryT ObITb CKOHLEHTPMPOBaHbI WCNAapeHnem [0 aHanusa, un obwas
pagnoakTUBHOCTbL B KaXAOM 3KCTpakTe oOnpefenserca C  NOMOLLbH
XNAKOCTHOM cumHTunnaumm (LSC).
3.7.1.3 Ona netyunx uccnegyemblX BellecTs, obpasel, MOXeT ObiTb

nponywieH 4yepe3 (OuUabTP M KOJIOHHY UKW AUCK TBEpPAOMa3HON 3KCTpakumum
(T®3), pacnonoxeHHble B TaHAEME, KOTOPble 3aTeM 3/1H0UPYIOT NOAXOAALLINM
pactsoputenemM A8 W3BMIEYEHUSA MCXOLHOIO0 BellectBa W MNPOAYKTOB
pasnoxeHus. Kpome T10ro, o6pasubl MOXHO LeHTpudyrmposatb, U UCXOOHOE
BELECTBO M NPOAYKTbI Pas/ioXeHUss MOTYT ObiTb U3B/IEYEHbI U3 XUOKOCTU Ha
TBEPAON (hase nnm XnAKoCTb-XNAKOCTHOW 3KCTpakumein. TBepable BellecTBa
MOryT OblTb W3B/IEYEHbl HEMOCPEACTBEHHO WM B CMECU C CYLIWIbHbIM
areHToMm (Hanpumep, cynbgaroM HaTpud). 3arem KX cywar U npoBoaAaT
9KCTpakuui €  COOTBETCTBYWLEN  CUCTEMOW  pacTBOpuUTENei. B
aflbTEpPHATUBHOM Crlyyae, TBepAble BellecTBa M3BJIEKAOT, N CyllaT 3KCTPaKT

nyTeM MPonycKaHWsi pacTBOPUTENSI Yepes3 KOJTIOHKY, COAEPXXaLlyH CYLUW/bHbI
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areHT. B HekoTOopbIX Cc/lyyasix, BO3MOXHO HanpsiMyld W3BMeKaTb MNOJHbI

BOAHbIA 06pasel, C COOTBETCTBYHLLEN CUCTEMOW pacTBOpuTesnel, a 3arem
obpabartbiBaTb ero O/ u3B/eYeHUA  TBepAblx  BewecTts. O6uwasn
pagnoakTUBHOCTb BO BCEX 9JKCTpakTax onpegenserca € NOMOLLbIO
XUAKOCTHON cumHTunnaumm (LSC). Tpyv  KOHUEHTPMPOBAHMM 3KCTPAKTOB,
cofepxalmx netyume vccrefyemMble BellecTBa WM NPOAYKTbl Pas3oXeHus,
Heo6xoAMMOo cobntaaTb OCTOPOXHOCTb.

3.7.14 MoryT wncnonb3oBaTbCA W Apyrne noaxodbl, HO A9 BceX
NoOAXOL4O0B Ba&XHO PperncTpupoBaTb W3BJ/IEYEHME W YyyYuTbiBaTb Bpems,
Heobxoaumoe  ANA  npekpaweHus  OUOMOrMYeckom  akTUBHOCTWU, U
ncrnonb3oBaThb ero A4ns BpemMeHn otéopa nNpob And KMHETMUYECKOro aHansa.

3.7.2 AHann3 NcxXogHOro BelecTsa U NPOAYKTOB pPas/ioXeHns

3.7.2.1 OTHOCUTENbLHO O6O0/bLUOE KOMIMYECTBO WUCXOAHOrO BeuwlecTBa MU
NPOAYKTOB Pas3/fioXeHUA B 3KCTPaKTax MOXHO onpeaenisitb C MOMOLLbHO
TOHKOC/OMHOM Xpomatorpadgpum (TCX), BbICOKOIAEKTUBHOW XUAKOCTHOWN
xpomatorpadgumn (BIXKX) nnm gpyrux metogos pasfeneHns ¢ BO3MOXHOCTbIO
pagnoakTMBHOrO 06HapYXeHus.

3.7.2.2 Ecnu gocTynHbl cneunduyeckne 4yBCTBUTESNIbHbIE aHanUTU4ecC-
Kne meTofbl, NepBUYHOE OMOPa3/IokKeHUe MOXHO OLEHUTb, M3MepPsAs 06LLyHo
OCTaTOYHYK  KOHUEHTpauui  uccregyemoro  BellecTtBa W MPOAYKTOB

pas3noXeHuss BMECTO WCMO/SIb30BaHMS  PaAMoM30TONHbIX MeTodoB. Kak
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npaBuno, Ana Takux uccnepoBaHuii (6e3 Mcnosib3oBaHWS MedeHbIX aTOMOB)

BO3MOXHO TOJIbKO OTC/IeXUBaHWE YyAasleHUs UCXOLHOro BellecTBa U3 BOAHOM
hasbl.

3.7.3 XapakrtepucTmnka rnpoaykKToB pasfioxXeHus

XpomaTorpadpuyeckoe MnoBeAeHNEe HEU3BECTHbIX MUKOB HeobXoAnmo
CpaBHMBaTbL C MNUKamMn ANA OXuUAAeMbIX MNPOAYKTOB pPas/iOKeHUs, €ecnu
CYLLLEeCTBYIOT COOTBETCTBYHOLINE ayTEHTUYHblE CTaHAapTbl. B obuwem cnyyae,
KOMIMYECTBO M 4uCTOTa MNPOAYKTOB PAa3/IOXKEHWs, MOJIyYEHHbIX B HACTOALLEM
NCNbITaHMK, aenaet HEBO3MOXHbIM nposefeHve OKOHYaTesIbHOW
ngeHTudukauun  Apyrumm  npsambiMu - cnocobamu. B 3aBucumoctn  OT
Xpomartorpauuyeckoro mnoBefeHus, Kak MpaBuio, MOXHO OnpenesninThb,
ABNAETCA NN MeTabonut 6onee WA MeHee MOJIAPHbIM, YemM UCXo4Hoe
BewecTtso.  Takas NHpopmauns B cCoYeTaHum C  M3BECTHbIMK
OUOXMMUYECKMMUN peakunaMU 1 MOSBNIEHNEM W UCYE3HOBEHMEM MeTabosimTta
B X0Ze 6uopasnoxeHns MoxeT cchopMupoBaTb AOMNOMHUTESIbHYK OCHOBY /1A
noeHTndukaumn. Ecnn Heobxoammo, Po* OCHOBHbLIX MPOAYKTOB Pas/iOXeHus
MOXeT ObITb OuUeHeHO ¢ nomowbi B3IXX (Hanpumep, [27]) ¢
MCMNONb30BaHMEM MapasiyiesibHOro AeTekropa paanoakTUBHOCTMU.

3.7.4 V3smepeHne wu3BJIeYEHHbIX TBEpPAblX BELWEeCTB W CTerneHu

BK/TOHEHNA B 6|/|0|V|accy
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3BneyeHHble TBep/Able BELLECTBA CXWUrawT A1 onpeaeneHns ypoBHS

aKTUBHOCTW OCTaBLUMXCA TBEPAbIX BELWECTB. YPOBEHb PajuMoakTUBHOCTM B
6MOTMYECKUX TBEPAbIX BellecTBax Bblle, 4Yem B TBepAblX Tenax u3
abnoTMYEeCKOro KOHTPOSA, OObIYHO £BMSETCA CBULETE/IbCTBOM BK/IHOYEHUS
pagnoakTMBHOCTM B BMomaccy. PacnpocTpaHeHne faHHOl paavoakTUBHOCTU
B pas3/IMYHbIX KOMMOHEHTax 6uomMacchl (T.e. HYK/IEeMHOBbIX KMcnoTax, 6enkax,
KNeTOYHbIX CTEHKaxX M Np.) MOXHO OLEHWUTb, UCMOb3Yys MOANPULNPOBAHHYIO
npouenypy CasepneHga n YusnkmHcoHa [4], [28].

3.7.5 N3mepeHne pagnoakTMBHOCTU NEeTYUYNX BELWEeCTB

[na netyumx uccnegyembiX BeLLECTB, JIeTy4me BellecTBa M3B/eKalTCA
N3 JIOBYLIEK COOTBETCTBYIOLWUMN pPacTBOPUTENAMMU, U PagUoaKkTUBHOCTb
3KCTPAKTOB aHaNM3npyeTcsa C MOMOLLbH XUAKOCTHOM cuuHTunnaumn (LSC).
OTHOCuTEeNbHOE 60/bLIOE KOMMYECTBO MCXOAHOro BewecTBa W MPOAYKTOB
pasfiokeHusa B akCTpakTe (ax) MOXeT 6bITb onpefeneHo, Kak ornMcaHo Bbllle.

5 BuopasnoxeHne B CUCTEME aKTUBHOIO mnna

5.1 O6nacTb NpUMeHEHUs

5.1.1 HacTtoswmii meToa npeAHasHa4yeH Ans OLEHKM CTEeNeHun, B KOTOPOWA
XMMMYECKOe BeLLeCTBO MOXeT pasfnaratbCsd B akTMBHOM We, a Takke
onpenesieHnss CKOPOCTU MEPBUYHOIO WM OKOHYATEeNIbHOTO 6MOopasfoXeHus B
YyC/IOBUAX MNpOBefdeHns ucnblTaHua. MeToh OCHOBaH Ha npoueaype,

nepBoHavasibHO Ony6/unkoBaHHOl B [8]. O6paboTka aKkTUBHbIM WIOM B €0
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pas/iMuHbIX  KOHQUrypauuax SBASETCS  Hambosiee  pacnpocTpaHeHHbIM

BTOPUYHBIM NPOLLECCOM OYUCTKM CTOYHbIX BOL. [10N1€3HOCTb U3MepSeMbIX
CKOPOCTElM A8 TOYHOr0 NPOrHO3MPOBaHUA yAaNleHUss B TEKYLLEM WCMbITaHUN
C uUcnonb3oBaHMeM Mofesnieli CTO4YHbIX Bof (Hanpumep, SimpleTreat) 6yaet
PyHKUMENn TOYHOCTU MOAENNPOBAHMA peasibHbIX YCAOBUIA OYMCTKM CTOYHbIX
BOZ, @KTUBHbIM W/IOM.

5.1.2 B HacTodwemM MeTode KOHLeHTpauui uccnegyemoro Bellectsa
onpeaenswT YeTbipe hakTopa:

1) copacbiBaeTCcs NN BELWLECTBO NOCTOSAHHO WM 3NU304UYECKU:

2) Tekyllee NpUCyTCTBUE B OKpyXatwLlein cpee;

3) oXngaemoe NpUCYTCTBME B OKpYyXalLlelh cpeae A/t HOBbIX XMMUYec-
KUX BELLECTB:

4) aHanuTUYeckas 4yBCTBUTE/IbHOCTb.

5.1.3 Ecnn xmmunuyeckoe BeWECTBO YXe MOCTOAHHO MNPUCYTCTBYET B
oKpyxawLllen cpege, Hambosiee TOYHOE ONUCaHME KUHETUKM npolecca
nonyyawT nytem Ao6aBneHUsa CriefoBbiX KOMYECTB MEUYEHOro BellectBa K
CBeXeoTobpaHHbIM Obpasuam Ookpyxawule cpegbl. B aTnx ycnoBusix
cTaHOapTHOe COOTHOWEHMe XUMUYEeCKOro BelwecTBa W pasnararoLmnx
mMaTepuasioB He HapyllaeTcs, 4TO TMO03BOMISeT Habnwgatb CKOPOCTH

pa3fNoXeHnsl, COOTBETCTBYHOLLME CKOPOCTSM in Situ.
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5.1.4 Ecnu B GyayuleM HOBOE XMMWYECKOE BELLECTBO OyAeT NMOCTOSHHO

nocTynaTb B OKpyXawlLllyl cpepny, Hanbosee TOYHble 3HAYEHMS CKOPOCTEl
nosny4yawT, Korga XuMMUYecKoe BeLWecTBO UM nonynauusa  AecTpykropa
HaxogATCcA B paBHOBECHOM COCTOSIHMM. PaBHOBECHOe COCTOsIHME MOXeT ObiTb
AOCTUTHYTO nyTeM [Ao6aBfeHust CAefoBbiX  KOSIMYECTB  MUCCeAyeMOro
BewecTBa K akTMBHOMY Wy, KOTOpbIA MoABeprasicd  BO34ENCTBUIO
XMMMNYECKOTO BELLeCTBa B OXUAAEMbIX YC/IOBUSX 3arpy3ks W ynpasfieHus B
nabopaTopHOii HenpepbIBHON cucTeme (Hanpumep, [3]).

5.1.5 Ecnn cyulecTteylolwiee WM HOBOE XMMMUYECKOe BeLlecTBO
noctynaeT B  OKpyXawllylw  cpefy  9MM304MYEcKW,  CTaH4apTHOro
paBHOBECHOrO COOTHOLIEHUS 6GUOMAacChl K COAEPXaHU uKccnefyemoro
BewecTBa He CylecTByeT, TakuM 06pa3oM, XMMUYECKOe BeLLecTBO
[03pyeTcss B CBEXeOoToOpaHHbIi ob6pasel, [0 OXWMA4AemMoro YPOBHA B
CTOYHbIX BOAAx BO Bpems cbpoca. [laHHast KOHUEeHTpauus Ao/HKHa oTpaxaTtb
0o0LlYy0 Maccy nocTynneHuss u 06bemM CTO4UHbIX BOA ANS pa3lbaBreHus
cbpoca. B [25] n [26] MOXHO HalTV nNoaxoAbl ANSA OLEHKN KOHUEHTpauuun B
CTOYHbIX BOAAX.

5.1.6 AHanutnyeckasa 4YyBCTBUTE/NIbHOCTb WMEET MNpPenMyLLecTBO Hag
BbILUEN3/TIOXKEHHBIMW  NOMOXEHMAMWU. EcnM  HEBO3MOXHO  MCMNO/b30BaTb
nageanbHble (Hanpumep, MeyeHble WHAMKATOPHbIE) YPOBHM UCCefyemoro

BellecTBa U3 COOOPAXEHWA aHa/IMTUYEeCKoro onpeaesieHnsi, WCNosb3yrT
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CamMyl) HM3KYI0 BO3MOXHYH KOHLEHTpauuto. Mpu BbICOKMX KOHLLEHTpaLMaX

nccnefyemoro BellecTtBa, 6uopasnoxeHre MOXeT ObiTb CBA3aHO € (hasamu,
MPOXOAALLMMK COrIacHO npoueccaM BTOporo nopsgka (T.e. pocrta), KoTopble
OC/IOXHAKT  KMHEeTUYeckuin aHanu3. Ecnu fgaHHbIid - cTaHgapT  gns
MOLENNPOBaHMA He focTuraeTcs, Habnwogaemble CKOPOCTU GUOpPa3NOXeHUs
He MOryT OblTb MNOMHOCTbIO MpeAcTaBUTENIbHbIMK, YTO MOXeT OblTb
paccMOTpeHO npW WHTepnpeTauuu pesynbTatoB. [laHHblid hakTop umMeeT
0COOGEHHO BaXKHOE 3HayeHue O/19 XMMUYECKUX BeLecTB, KOTopble MOCTOSAHHO
MocTynalwT B OKpyXalLy cpegy W 4acTo [OCTMralT pPaBHOBECHOTO
COCTOSIHUA B CUCTEMaxX CTOYHbIX BOL,

5.2 O6uwasa npoueaypa UCrbITaHUA

5.2.1 Nccneayemoe BeWECTBO UHKYOUPYIOT B aBMOTUYECKMX N BUOTUYEC-
KUX YC/IOBUSAX B aKTUBHOM W/ie B TeYeHWe onpeenieHHOro nepuoja BpeMeHu.
Bruonoruyeckans akTMBHOCTb MoAaBfisieTcd B abuMOTUYECKOM  KOHTPOIe,
KOTOPbIA  MCMOMb3yeTcA AN OUEHKM MUuHepanusauuMm no  pasHuue,
yCTaHaB/MBawLein 3(PPEeKTUBHOCTb IKCTPAKLUMM U U3BIEYEHUSA WCXOLHOTO
BellecTBa W KONMYECTBEHHOIO OrnpefesieHnsa Apyrux npoueccoB yAasieHus
BellecTBa, TakuMx Kak rmaponns, OKUC/eHVe, WcrnapeHve wam copbuus Ha
3KCnepuMeHTasIbHOM 060pyA0BaHU.

5.2.2 Ecnu onpegeneH aHanuTuyeckuii metog ¢ Tpebyemoli 4yBCTBUM-

TENbHOCTbI0, CKOPOCTb PAa3/I0XEHMST NCXOAHOMO BellecTBa ObiTb onpegeneHa
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C WCMOMIb30BAHMEM HEMEYEHOro uccriefyemMoro Bellectsa WM no yobiiu

XAMMUYECKOTO BellecTBa YXe B CTOYHbIX Bogax. Tem He MeHee,
OKOHYaTesibHOe OnopasfnoxeHne He MOXeT OblTb onpefenieHo, ecnum nyTb
61OopasIoKeHNss He YCTaHOBJ/IEH AOCTATOYHO XOPOLWO WU A1 NOTeHLManbHbIX
NMPOAYKTOB  pas3/iOXEHUS  He [OCTYMNHbl  aHaMTU4yeckne  meTodbl C
Heo6X0ANMOI YYBCTBUTE/TIbHOCThIO.

5.2.3 2Konornyeckn 3Haunmblie KOHUEHTpauum MUccenyemoro sellecrsa
[03UpyloTCA B abnoTuyeckne n GUOTMYECKME TECTOBble CUCTEMbI, KOTOpble
WHKYOUPYIOT NpyM  COOTBETCTBYWOLLEN Temneparype W  HenpepbiBHOM
nepemMeLuvBaHumn, npu HeobxogumocTn. [na onpefeneHns MuHepannsaumm u
NnepBMYHOTO BMopasoXeHUa nepnognyeckn oTémnparT NpPoobl.

5.2.4 TecTbl MOryT OblTb BbINO/IHEHbI C WCMNO/Ib30BAHMEM OTKPbLITOM
CMUCTEMbl WM 3aKPbITON MNPOTOYHON CUCTEMbl, B KOTOPOW YyCTaHOB/IEeHa
cuctema oBYLWEK ANA ynaeBamBaHus Bblgenswoweroca ,4C02. 3akpbiTyto
MPOTOYHYK CMCTEMY HEOOGXOAUMO UCNOJIb30BaTb AN NIeTYUYNX Uccnenyemblx
BELWECTB U O0ObIYHO npeanoyTuTesibHo A1 14C MeuyeHbIX wuccneyembix
BewecTB. OTKPbITble CUCTEMbI NMPUMEHUMbI ANA Henetyunx 3H nccnenyembix
BELWEeCTB U AN AeTa/IbHON0 OMUCaHUA KUHETUKN BMOopasfnoxXeHns HeneTyymx
14C wccnepyembix BeLWECTB, 4YbsA CMOCOOGHOCTb K MUHepasv3aumm 6Gblna
ycTaHOB/MEeHa paHee. B oTkpbITO cucteme, MmuHepanmsaumnsa o ;C02 moxet

ObITb OonpeaeneHa KOCBEHHO NyTeM M3MepPeHUsi Pa3HOCTU MeXAY OCTaTOYHONA
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paAnoakTUBHOCTbID NPO6 M3 BUOTMUYECKUX U abMOoTUYECKMX 06pasLoB nocne

nogkucnenns. Kpome TOro, MwuHepanusauma [0 3H2 moxeT ObiTb
onpejesieHa KOCBEHHO MNyTeM W3MeEpPeHMs pasHuubl B pagnmoakTMBHOCTU
obpasya nocne cywku. B npoTouHbiX cucTemax Bblgenmsluninics MCO02
n3mMepseTcsa HanpsiMyt B OCHOBHOI /ioByllKe. Kpome Toro, pacTBOPEHHbIN
MCO02 onpepgensietca nyteM MOAKUC/NEHNS 06pasLoB B 3aKpbITOM cOcyne Wt
N3MepeHnss paamoakTMBHOCTM B OCHOBHOWM JIOBYLUKe, cogepxawenca B
cocyge.

5.25 Mpo6bl, 0OTO6paHHbIE U3 ABYX 06pasLOB, aHAIM3MPYHOT Ha 0OLLYHO
pagnoakTMBHOCTb, U3BIEKAEMOE MCXOAHOE BELLECTBO M NPOAYKTbI pacnaja u
pagnoakTUBHOCTb  W3BNEYEHHbIX  BellecTB. CogepxaHne  UCXOAHOro
BewecTsa W TMNPOAYKTOB  pas/ioXeHus  onpegensiercs C  NOMOLLbHO
Xpomarorpagymyeckoro pasgeneHus ", ecnm BO3MOXHO,
pagvoaHanMTUYeCcKMX MeToAOoB  OOHapyXeHus. TBepable  BeLLecTBa,
ocTaBLUMecs nocse npouecca aKCTpakuumn, CKUrarT A1 OLEHKN BKIHOYEHWUS
B 6Momaccy nytem pasHuubl UM MOTyT ObiTb M3BMEYEHbI NPU AasibHelwen
3KCTpaKUMn ¢ nomoubio npoueaypbl CazepneHga n YunkuHcona [4], [25] ans
onpeneneHns BK/KOYEHUSI B pas/inyHble KOMMOHEHTbl 6uomacchl. O6wmin
MaTepuasibHblii 6anaHCc TeECTOBOI CUCTEMbI NOMyYarT M3 COBOKYMHOCTU BCEX
dpakumii B kaxxaom obpasue.

5.3 MNMpnmeHnMocTb MmeToda
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MeToa MOXET /Ierko NPUMEHATLCA A1 PacTBOPUMbIX B BOAE WU M/10X0

pacTBOpPUMBbIX BELLECTB, KOTOpble ABAATCA HeneTyuumn. OH Takke MOXeT
O6bITb afanTupoBaH A1 fieTydynx BewecTs. Kak npaswno, 14C wwm 3H
pagnoakTuBHas MeTka TpebyeTcs [ANA  OUEHKM MuHepanusauymun. Kak
MeuyeHble, Tak U HemMeuyeHble coefuHEHUA MOryT ObITb MCMNOJSIb30BaHbl /15
OLEHKN MepBUYHOIO 61MopassioXeHus.

5.4 OnuncaHne meToda UCMbITaHUA

5.4.1 2KcnepumMmeHTanibHas ycTaHOBKa

5.4.1.1 O6beM aKTMBHOIO una B TECTOBOW npobe onpeaensieTcs B 3aBu-
CAMOCTM OT KOJSIMYecTBa M 06bema 06pasyoB, HEOOXO4MMbIX ANS OLEHKN. Kak
npasuwio, OoT 1 [0 2 /1 aKTMBHOMO wWna noMewawT B ABYX WK
4yeTbIpexIMTPoBble KONObl. OTKPbITble TECTOBble CUCTEMbl, Kak npaswuio,
3aKpbIBalOT MNEHHOM WM XNOMNKOBOM MNPO6GKON AN MUHMMU3auMM NoTepb
BCNeacTBMe  ucnapeHns Bogbl. [pPOTOYHbIE  CUCTEMbI  3aKynopuBatoT
COOTBETCTBYHOLLEN NPOOKO, 060pya0BaHHON OTBEPCTMEM A/t 0T6opa npoob ¢
KnanaHom gna oTéopa CMeLUaHHbIX XUAKAX MPo6 1 NpPonyckaHUs NUCXoAALmX
N BXOAALWMX ra3oBblX MOTOKOB (CM. npunoxeHue 1). B kayectBe npo6ku
MOXET WCMNOoNb30BaTbCA pe3nHoBas npobka, HO Mpu paboTe C NeTyynmu
rmopodpo6HbBIMM NCCNefyeMbIMU BELLLECTBAMU PEKOMEHAYETCHA MCMNO/b30BaTh
cTekno. lNpu TecTMpoBaHUM JIeTyYMX BELLECTB TakkKe pPeKoMeHAyeTCs, 4To

razoBble M NPoO60OOTOOPHbIE TPYOKM ObIIM N3FOTOB/IEHbI W3  MHEPTHbIX
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mMartepuanos (Hanpumep, nonuteTpadTopaTuneH (MTPI), HepxaseroLwwas

cTasb, CTEKNO).

5.4.1.2 CBobogHOe MPOCTPAHCTBO TECTOBOIO COCyAa HenpepbiBHO 6ap-
60TMpylOT BO3ayxoM uim CO02 6e3 coaepxaHus BO3dyxa CO CKOPOCThIO,
AOCTaTOYHON ANA NnoAAepXaHns akTUBHOTO Mna B aspobHbIX YCNOBUSAX, HO He
cnuwkom 6onblWoin ana npepoTepaweHns agpdekTuBHoro yHoca CO02
TecToBbIA COCyf, COeAMHEH C Cepueit JIOBYLUEK, CoAepXawnx rmapoKcus,
kanua (Hanpumep, 1,5 H.) winm gpyrue cootBeTcTBytowme abcopbeHTsl CO2
MycTble NOBYLUKW, Kak MpaBwuio, BKIOYAKTCA B CUCTEMY y/aBnvBaHuA AN
npegoTBpalLeHnsi 06paTHOroO ToKa UM KOHAEHcaL MW,

5.4.2 O6opypnoBaHue

Wcnonb3ywTcs  cnegywowme  BuAbl  cTaHAapTHOro  siabopaTopHOro
obopynoBaHus:

- pasniMyHas CTekIsiHHasi nocyga v NUneTku;

- MarHUTHbIe MeLlaIkKn UNn Wenkep 4/ HenpepbIBHOrO nepemMeLlvBaHus
COAEPXUMOIo TECTOBLIX KONG;

- LeHTpudyra,

- pH meTp;

- TBepabii C02 (cyxoii nep) / aueToH WK BaHHa XUOKOro a3oTa;

- CylIMaKa € 3aMOpOo3Koli (nuodunmsaTop);

- NeyYb UM MUKPOBOJTHOBASA MeYb A1 ONpeAesieHnsl Cyxoro Beca,;
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- annapart ans meMmoépaHHon hunbTpauuu;

- aBTOKNas.;

- cpefcTBa 4/11 06paboTKM MeYeHbIX BELLeCTs;

- obopygoBaHue ANnsi KONMYeCTBEHHOro onpegenenus ,4AC n 3H B Xnakux
N TBEpAbIX Npobax (Hanpumep, XUAKNA CUMHTUANALNOHHBIA cyeTumk LSC);

- obopypoBaHue [f/19  KONMYECTBEHHOro onpegenenns 14C n 3H B
TBEpAbIX Npobax (Hanpumep, OKUCUTEND);

- obopygoBaHue Ansa ynaBnMBaHua netyumx 14C un 3H u3 ras3oBoi
cuctembl (nocnepoBaTesibHble JIOBYLUKM HAa OCHOBE akKTMBUPOBAHHOIO YINA
NN aHanornyHoe obopynoBaHue);

-obopygoBaHme O  TOHKOC/MOWHOM xpomatorpagum (TCX) wnm
BbICOKOS(PPEKTUBHOI XUAKOCTHON XpomaTtorpagumn (BaXKX);

- obopypoBaHue ona kosmvectseHHoro onpegesieHna "'C u H gna TCX
(ckaHep) nnn B3XKX (nocnepoBaTenbHblii AETEKTOP);

- aHa/IMTM4Yeckoe obopyaoBaHve [A1a onpefeneHus uccregyemoro (u
CTaHapTHOro) BellecTBa, ec/in HeobxoAMMO npoBefeHne KOHKPETHOro
XMMWYECKOro aHanm3a (Hanpumep, rasoBblii xpomartorpacd, xpomartorpad 4/
B3XXX, macc-cnektpomeTp).

5.4.3 BbIGOp NCTOYHMKA aKTUBHOIO mna

5431 VICTOUHMK aKTMBHOrO una [O/DKEeH COOTBETCTBOBaTb Ueu

npoBeAeHns UCMbITaHus. [N KOHKPETHOW OLEHKM MecTa oTbopa obpasua.
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AaKTUBHbI WN AOMKEH ObITb MOSIYYEH U3 KOHKPETHOW mMccneayemoin CTaHumun

OYUCTKM CTOYHbIX BOA. [ANA 06OLWENn OLEHKN, aKTUBHbIA WA [O/MKEH ObiTb
nosny4yeH oT cTaHfapTHoOM cTaHumm OYNCTKM CTOYHbIX BOA,
nepepabarbiBalolleli NPenMyLleCTBEHHO ObITOBble CTO4YHble BOAbl. Ecnu
ncecrnefyemoe BeLLecTBO ABASETCA MOCTOAHHbIM KOMMOHEHTOM CTOYHbIX BOA,
nocTynawwmx Ha CTaHUMIO OYUCTKM CTOYHbIX BOA, WM 3NU304NYECKU
nonagaet B CTOYHble BOAbl, HEOOXOAMMO WCNO/Mb30BaTb ANA MNpPOBeAEeHUs
NCNbITAHWSA CBEXEOTOOpPaHHbIV aKTUBHbIM UN.
5.4.3.2 [Na HOBbIX XMMUYECKUX BELLECTB, KOTOpble 6yAyT HenpepbiBHO

nocTynaTb B CTOYHblEe BO/Abl, @KTUBHbIA UM B WUAE&/IbHOM C/lyvyae [OJIKEH
6bITb MOSIly4eH OT NabopaTOpPHO CUCTEMbI OYUCTKM CTOYHbIX BOA [3], Ha
KOTOPYDO NOJAalTCA CTOYHble BOAbl C  COAEpPXaHMeM  HeMe4yeHOoro
nccnenyemoro Belectsa. VICTOYHWK MCXOLHOr0 una, CToYHble BoApbl (MPUTOK)
N YyCNnoBWUS UCNbITaHUst (UCXOAHAA KOHUEHTpauus, ruapaBnnyeckoe Bpems
YOAEPXaHUs, BPeMs yaepXaHus TBepAblX BelecTB) A5 abopaTopHOi
YCTaHOBKM AOJ/DKHbI TOYHO OTpaxaTb cneuudmyeckne unm obwue cBolicTBa
MecTa, 419 KOTOPOro npoBoAuTCA uccnegosaHue. B nocnegHem crniyyae, B [3]
yKasblBaeTca cpegHee ruapasnndyeckoe BpeMms yaepxawus 6 yvacos, a
cpegHee Bpemsa yaepxawus una oT 6 pgo 10 pgHeli. B EBponeiickom
TEXHNYECKOM PYKOBOACTBE MPUBOAATCA NOAXOAbl ANSA OUEHKM KOHLEeHTpauum

B CTOYHbLIX BOJAxX Ha OCHOBE OXWAAeMblX YPOBHSAX WCNOMb30BaHMUA [26]. B
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LIesIoM, paBHOBECHOE COCTOsIHME 6yAeT AOCTUIHYTO B TeyeHue OoT ABYX A0

Tpex-KpaTHOro nepuoja BpeMeHu yaepXaHus TBepAblX BeLWecTs, Nocse yero
NN MOXEeT NUCNOoJIb30BaTbCA O/ UCTbITaHUS.

5.4.4 C6op, TPaHCNOPTMPOBKA 1N XPaHEHNE aKTUBHOIO unia

AKTVBHbIA W1 HEOO6XOANMMO OTOMpaTb M3 06/1aCTU a3pPOTEHKA C XOPOLLMM
nepemewmBaHnem. B MomeHT oTb6opa [JOo/hKHA  perucTpupoBaTbCA
Temnepartypa ob6pa3sua. KoHTelHepbl ans cbopa [0/HKHbI obecneymBaTb
[OCTaTOYHY0 BEHTUNALMI0, HEeobXogMmo npefoTBpallaTb 3HauyuTe/NlbHoe
noBblleHne TemnepaTtypbl obpasua wuia Mo CpaBHEHU C TemnepaTypoi
McnbiTaHusa. AKTUBHBIA W, KaK MpaBWo, XpaHUTCA Mpu TemnepaType
MCMNbITAHUA W NOCTOSAHHOW aspauun. O6pasubl He A0/MKHbl XPaHUTbLCS B
3aMOpPOXEHHOM BUE.

5.5 MNoarotoBka TeCTOBbIX MPo6

5.5.1 AKTUBHbIW W

5.5.1.1 AKTUBHbIA WN A0 WUCMNOMb30BaHUA HEOOXOAMMO MNPOCesiTb 4yepes
2MmM cuTo. O6LLee cofepxaHne B3BeLUEeHHbIX TBepAbiX BewecTs (BB) A0O/MKHO
6bITb U3MEPEHO U MNPV HEOBXOAUMOCTM CKOPPEKTUPOBAHO A0 HEO06XOAMMOiA
KOHUeHTpauun. B EBpONenckoM TeXHMYEeCKOM PYKOBOACTBE MO YMOJIHaHWUIO
ncrnonb3yetca yposeHb 4000 mr/n gnsa craHgapTHoro cnyyasa [26]. AnA
CeBepHoli Amepukn 60nee TUNUYHLIMU  MOTYT OblTb KOHLEHTpauum B

AnanasoHe oT 2500 go 3000 mr/n [1]. in MoXeT 6bITb pa3baB/ieH XWAKOCTbHO
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W BOAONPOBOAHOW BOAON, €C/N KOHLEHTpaLmMsa TBepAbIX BELWECTB CIMLIKOM

BbiCOKa. B MHOM cnyyae, ecniv KOHUEHTpauus TBEpAbIX BELecTB SBNSeTCA
C/IMWKOM HM3KOW, NPOBOAAT OCaXAeHue TBepAblX BeWecTB W yaansioT
JINLLHIO XNAKOCTb. HeobxoamMmo onpefennTb OKOHYaTeslbHOe cofepXaHue
BB n pH nonyyeHHoro wna.

5.5.1.2 TogrotoBka abuMOTMYECKOrO Wa O0O6bIYHO BbIMOHAETCS C
NCMNO/Ib30BAHNEM KOMOWHALMN XUMUYECKON N TEPMUUYECKOWN CTepunmnsauum.
MoAaTBEPXAEHHbIA MOAXOA 3akiyaeTcs B fobaBneHUM pacTBopa xaopuaa
pTyT™M (1 r/n) K akTMBHOMY WAy, KOTOPbLIA 3aTeM noaBeprarT o6paboTke B
aBTOK/MaBe B TeyeHne MuHMMYM 90 MUHYT npu TemnepaTtype v AaBfeHun
okosio 121 °C u 15 psi (1 atm) cooTBeTCTBEHHO. OO6bIMHO 06beM cpefbl
cocTaBnsieT MeHee WM paBHO MOMOBUHbBI O6bemMa KOHTeWHepa Ans
o6paboTkn B aBTOKnaBe (Hanpumep, 500 MA akTMBHOIO wuna Ha SIMTPOBLI
KoHTeliHep). [locne oxnaxaeHuss pH abuoTmyeckoro wuaa HeobxoAumo
N3MEepUTb U OTPerynpoBaTtb A0 nokasaTenss GMONOrMyeckn akTUBHOIO Wna.
[na ymMeHblleHs HakonneHus cneunmnyecknx oTxonoB, A5 AeakTuBauum
aKTUBHOIO ua Takke MOryT ObiTb paCCMOTPEHbI a/ibTepHAaTMBHbIE MOAX0AbI.

5.5.2 TlMoagrortoBka nccrnenyemoro Bewecrtea

55.2.1 B wpeanbHoM cnyyae, A9 NOATOTOBKM OCHOBHLIX pPacTBOpPOB
nccnegyemoro M CTaHAapTHOrO  BewecTB  HeobXxoouMO  UCMosib30BaTb

AVCTUNNIMPOBaHHYO Bogy. Mpy Heo6xoAMMOCTWU, ANs conbunmsauun wm
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[AMCrnepupoBaHna  MCCNeayemMoro BellecTBa A0 COCTOSIHMS, B KOTOPOM

BEWEeCTBO O0ObIYHO MNOCTynaeT B OKpyXawwyk cpegy, MOXeT ObiTb
MCNONb30BaH asibTepHaTUBHbIA MeToA. PacTBopuMble B BOAE HETOKCUYHbIE
pacTtBopuTennM MOryT WCNOSb30BaTbCH, €CNAU  NPOBEAEHWEe  UCMbITaHUA
HEBO3MOXHO [ApyrMM Crnocobom, HO HeobxoAMMO yAenuTb BHUMaHue
OpraHMyeckMM KOMMOHEeHTam, nocTynawwumMm B cUCTemy npu pobasrieHuun
opraHuyecknx pactBoputeneii. Kpome Toro, o6pasubl MOryT OblTb
[ob6aBneHbl B TECTOBYH CUCTEMY B YMCTOM BMAE TakMm 06pasom, 4TOObI
obecneuntb UX MakcumMasibHoe W ObICTpoe pacnpegeneHne B wie. Ans
BELWEeCTB, KOTOpble SABNAKTCA MN/10XO pacTBOPUMbIMA B BOge U
B3aVMOAENCTBYIOLWMX C B3BELIEHHbIMM BeLWECTBaMM B CTOYHbIX BOAAXx,
MOXeT ObITb LenecoobpasHbiM aAcopbupoBaTtb UCCegyemMoe BewecTBO Ha
WHEPTHOM TBEpPAOM HOCUTesle, KOTOpbIi 3arteM p[obasBnsercsa K TecTOBOMA
cucteme. Ecnm wnccnepyemoe BeleCcTBO He MOXET ObiTb paBHOMEPHO
pacnpeaeneHo BHYTpPM TECTOBOWN CMCTEMbI A0 Ha4yasbHOI TOYKM 0T60pa Npoob,
roToBATCA WHAMBUAYa/IbHbIE TECTOBbIE CUCTEMbI, KOTOPbIE MCKAKYAKTCA U3
NCNbITAHMA NPU KaXKaom oToope npob.
5.5.2.2 O6bem [06aB/EHHOr0 pacTBopa [A0/MKEH UMETb A0CTATOYHYH

KOHLEeHTpauuio onsa obecrneueHns 6bICTPOro " paBHOMEPHOro
pacnpefeneHns uccnefyemMoro Bewectsa B obpa3sle U TOYHOTO BHeCeHWUs

[103bl B aHanorMyHble obpasubl. B mnaeanbHom cnydyae, Npu A03MPOBaHUM
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BOAHbIX pacTBOPOB A06aBMEHHbIN 00BbEM [I0/IKEH ObITb 60/1€E 2 M1 N MEHee

10 mn; AN HETOKCUYHbIX pacTtBopos, MeHee 0,1 mn/n. MNMpu HeobxoAMMOCTH
pacTtBop 4/ A03UPOBaHNA MOXET ObITb MOArOTOB/IEH 3apaHee N XpaHUTbLCA B
X0NoAnnbHMKe. AKTUBHOCTb OCHOBHOIO pacTtBopa Heob6XOAMMO MPOBEpPeEHbl C
MOMOLLbIO XUAKOCTHOW cumHTunnauun (LSC).

5.6 YcnoBusa npoBefeHus UCnbITaHUA

5.6.1 Temnepartypa vcnbiTaHUA

NHKy6aLms fo/mkHa NpPoBOAUTLCA B TEMHOTE (MPeAnovTUTENbHO) UK B
paccessHHOM  cBeTe MNpuU  KOHTpPO/IMpyeMou  TemnepaTtype, paBHOW
Temnepartype WcCnbITaHUs WM HOpMasibHOW nabopaTopHoli Temnepartype
naoéoparopuun ot 20 go 25 °C.

5.6.2 BcTpsixuBaHue / nepemMellBaHme

[na nogaepxaHusa una B XOpowo nepemMeLllaHHoOM 1 CycrneHAMpoBaHHOM
COCTOSIHMW, TecTOBble COCyAbl HENPEpPbIBHO BCTPAXMBAKT, WA UX
coLepXnmoe HenpepbiBHO nepemMelunsaloT. BceTpsaxmsaHue/nepemelruvsaHune
TaKke obnieryaeT nmepeHoc Kucaopoga u3 cBo60AHOro NPOCTpaHCTBa cocya
B XWAKY hasy, BC/eACTBME 4Yero COXpaHATCA HeobxoAumble aspobHble
yCcnosus.

5.6.3 MNMpoaoo/mKUTENIbHOCTL UCMNbITAHUA

MpOAO/MKNTENIbHOCTL  UCNbITAHMA [0/KHA OblTb  AOCTATOYHON AN

OLIEHKM CTeneHn U CKOPOCTM OMOpas3nioXeHus uccnegyemMoro BellecTBa B
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X0A€e HOPMasibHOro BpemMeHM npebblBaHWA Ha CTaHUMM aspauuun. B obuiem

cnyyae, wucnbiTaHne p[anTca B TedeHne 28 pfHeil. McnbiTaHMe MOXHO
npoauTb Ha 60sbluee BpeMs 4J/15 NOJyYeHUA AOMONHUTE bHbIX AaHHbIX A/14
OLEHKN KUHETUYECKUX KOHCTaHT WM OLEHKM MOJSIHOTbI Pa3/ioKeHUs B AaHHbIX
ycnosusix. B o6paTHOM cnyyae, UCnbiTaHue MOXET ObITb 3aKOHYEHO paHbLue,
npouecc 6nopasnoxeHns gocturaeTt naaTo.

5.6.4 Konm4yectBO TECTOBbIX COCYA0B

Kak MWUHMMYM, [ONS KaXAol TeCTOBOW KOHUEHTpauum Heobxoammo
ncrnonb3oBaTb OAMH abMoTUYECKUIA N OANH BUOTMYECKUIA cocyq. ONsi Kaxaoi
nNpobbl MOXHO NOATOTOBUTHL NapasfiefibHble 06pasubl C LUefnbl  yyeTta
OTKNOHEHUI (Hanpumep, No Tpy NapannesibHbiX Npobbl). OAgHAKO yBeMYeHue
konuyectBea nNpob6 ANnA kaxaoro obpasua syyule OTpasuTcs Ha KadvecTsBe
KUHETUYECKMX [AaHHbIX, MOJlyYeHHbIX B O6OoNbleM AvanasoHe, 4Yem
yBENMYEHNE KOAMYecTBa napansesnbHbix npoo.

5.7 MNMpouenypa ncnblTaHNsA

5.7.1 [lo3npoBaHue

B Hauvane wucnbiTaHusa, 3arnywka TecToBOro cocyga ypansetcs, W
nccnepgyemoe BeLwecTBO [006aBNAKT KOSIMYECTBEHHO HENMOCPEeACTBEHHO K
aKTUBHOMY NP NMOCTOAHHOM MNepemelnBaHnn. PekomeHayeTca BBOAUTb 403y
B NOCTENEHHO HWXKe YPOBHA BO34yX-BoAa AN obecrneyeHUss paBHOMEPHOro

pacnpegeneHust uccnegyeMoro BellecTBa B aKTMBHOM une. Buotuyeckue u
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abnoTtnyeckne obpasubl AO03UPYIOT aHasornmyHbiM crnocobom. Kak npaBuso,

6uoTUYecKne CuUCTEMbl [O3UPYKOTCA MNepBbiMW, a 3areM abuoTuyeckue
cuctembl. TOYHOE Bpems, kak npasu/io, MMeeT 60siee BaXHOe 3HayeHue O/
OUOTMYECKMX CUCTEM MO CPaBHEHWIO C abuoTUYecKUMU A1 NPOBeAeHUs
KWHETUYECKNX aHasTU30B.

5.7.2 'pachuk oT60pa Npood

WHTepBanbl o0T60pa BbIOMPAKT, OCHOBbLIBAsACb Ha CyLEeCTBYHOLNX
JaHHbIX 0  OuMopasNoXeHuu WM pesynbTatax  npegsapuTenbHOro
nccnefoBaHns, MOCKOJIbKY  YHUBEPCA/IbHOTO  YCTaHOBJIEHHOrO  rpadiunka
oT60pa nNpob He cyuwiectByeT. PekomeHayemblli rpaduk otbopa npob ans
ObICTPO pasnararLmxca XMMmnuyecknx sewects - 5, 15, 30, 60 1 90 MuHyT, C
[ONOAHUTENbHbIM OT60POM Npo6 yepes 2, 3, 5, 8, 12 1 24 yaca. Cneaywuiue
npobbl MOryT oTémpaTbes vepes 2, 3, 4, 5, 6 U 7 AHER U Kaxaylo HeJenwo 40
28 gHA. padmk otbéopa nNpob Ana MeasieHHO pasnaralowmxcs XUMUYECKUX
BELLECTB A0/MKEH ObITb pa3paboTaH Tak, uTobbl B XoAe (hasbl pasnoXeHus
6b1710 NPeayCMOTPEHO AOCTATOUYHOE KOSIMYECTBO U3MEPEHWNIA.

5.7.3 IamepeHune MnHepanmsaymu

MuHepanusauua MoxeT ObiTb M3MepeHa MpPAMbIMUA U KOCBEHHbIMU
mMeTofamu.

5.7.4 KocBeHHble namepeHnsa 14C02
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5.7.4.1 WVHamBmAayanbHble napannenbHbie npo6bl (Hanpumep, 1 wmn)

OTOMpalT M3 Kak[oin obpasua B OTAesNbHble (hlakOHbl, KOTOpble copepxar
[OCTaTOYHOE KOMMYEecTBO KucnoTbl (Hanpumep, 1 mn 0,1 H. HCI) agnsa
CHMWKeHnst pH < 2, n nomewarwT B BbITSHKHON wWwkKad). bonee Ttoro, obulee
cofepxaHve TBepAblX BelecTs B Npobe He A0/HKHO npeBbiwaTtb 30 Mr cyxoro
Beca.

5.7.4.2 B TeuyeHMe HECKO/IbKMX 4acOB NpoO6bl 6apbOTUPYHOT BO3AYXOM
WIM  OCTaBNAKT Ha HOYb [ANA  TOro, 4T0Obl pacTBOPeHHbI  14C02
ondpdyHanposasi u3 npo6. [Mpobbl CMeWnBaT CO  CUMHTUNASALUWNOHHBLIM
KOKTEeWeM, NoaxoAAawmm Ana MaTpuubl Npobbl, ¥ aHaIM3UPYT C NOMOLLbIO
XUAKOCTHON cuuHTuansaumn. MpoueHT ,4C02 paccunTbiBaeTcs U3 pasHuLbI
Mexay o6LluM O0TCYETOM B BMOTUYECKNX M aBNOTUYECKUX Npobax.

5.7.5 Tpamble namepeHmns 14C02

5.75.1 [Ana O6bICTPO pasnarawLmxcs BeLLeCTB MOXeT OblTb C/I0XHO
TOYHO N3MEPUTb CKOPOCTb BblgeneHnsa 14C02 n3 - 3a CKOPOCTM MaccoBOro
nepeHoca ,4C0213 cBOGOAHOIO MPOCTPAHCTBA COCYAa B OCHOBHYIO STIOBYLLKY.
B [OaHHbIX yCNnoBUAX peKkoMeHAYyeTCs MNPOBOAUTL KOCBEHHble W3MepeHus
1AC0208HOBPEMEHHO C NPAMbIMU.

5.7.5.2 Bbigenuswuitica 14C02 nepBass OCHOBHas JiOBYLUKA CUCTEMbI
ynaBnmBaHusa ypansetrca u 6bICTPO 3akynopmBaeTca. OcCTasibHble JIOBYLLKK

npoasuratoT Brnepen B TOM e MOpPsiiKe W 3a CYLLECTBYHOLLMMY SIOBYLLUKAMM
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pasMellalT CBeXue JOBYLWIKM, KaK MOXHO CKOpee MNOAK/IYarT cuctemy

ynasnvBaHus. MNoBTOpHble Npobbl (Hanpumep, 1 M) M3 OCHOBHOW JIOBYLLKK
yOanaTcs, NOMeLLaTcs B CUMHTUNNALMOHHbIE d)1akOHbl 1N CMELLVBAKOTCS C
CUMHTUNMIALMOHHBIM  KOKTEWNeM, NOoAXOAAWMM A1 Martpuubl npobbl, ©
aHaNIN3NpPyT C NOMOLLBIO XUAKOCTHOW CLUMHTUNNALUN.

5.7.5.3 Mpobbl pacTBOpeHHoro nCO02 (Hanpumep, ot 10 go 25
yAansTcsa yepes oTBepcTue Ansa otbopa npob B TeCTOBOM cocyde. 3aTemM ux
noMeLLalT B cocyAbl (Hanpumep, CTEeKsHHbIA 6uomeTp Bellco 2556-10250),
060pyfoBaHHblE OTCEKOM, cofepXalinm cooTBeTcTBylowmii abcopbeHt CO2
(Hanpumep, 1,5 H. KOH). Cocyabl 3akynopusarT v J06aB/IAT AOCTATOYHOE
KONM4YecTBO Kucnotbl (Hanpumep, 6 H. HCI) ansa cHwkeHnna pH npob meHee 2
6e3 coobuieHus npob c atmocdepoinn (NpunoxeHne 1). O6pasuam No3BOASAT
OTCTOATLCA B TEYEHME A0CTATOYHO NPOAO/IKUTENBLHOIO BPEMEHU (Hanpumep,
Houun), uTOoGbI CO02 anddyHamMpoBan w3 pacTBopa M NPOM3OLWLAO  €ro
ynasnmBaHne abcop6eHToM M3 cBOGOAHOrO NpocTpaHcTBa cocyaa. ObpasLbl
abcopbeHTa CMeWmnBaT CO CUMHTUANSALUNOHHBLIM KOKTEnnemMm, nogxoasuwum
ANa  Matpuubl  Npobbl, W aHaAM3UpywT C  MNOMOLWbI0  XXUAKOCTHOW
CUMHTUNNALUN.

5.7.6 KocBeHHble nsmepeHus 3HAD

M)

5.7.6.1 VHauBuayanbHble napannefnbHble npobbl (Hanpumep, 1 mn)

oT6MpaloT M3 TEecTOBbIX 06pasLOB B OTAe/lbHble (h1AKOHbI, coAepXalive
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[OCTaTo4yHoe KOo/mM4yecTBO KucnoTbl (Hanpumep, 1 mn 0,1 H. HCI) ans

CHUXEHNS BeNuumHbl pH < 2, 1 nomewiarwT B BbITSXHON Wkad. bonee Toro,
oblee cofepxaHne TBepAblX BellecTB B Npobe He [0/MKHO npeBbiwaTtb 30
MI CyXOro Beca.

5.7.6.2 MonoBuHy 06pa3LoB HeEMeA/IEHHO aHaNU3npPyT C MOMOLLbHO
XWOKOCTHOW  CUMHTMANAUMKM  ANS  «MOKPOro»  u3MmepeHusi. OcTasibHble
06pasupbl MNOMHOCTbIO cywaT ans yaanedns 3H2. O6pasubl CMeLlInBaloT CO
CUMHTUANALMOHHBbIM  KOKTEW1eM, noaxogsawmMm Ans  Matpuubl nNpobbl, K
aHa/IM3MPYIOT C  MOMOLLBbI  XWUAKOCTHOW  CUMHTUANAUMK.  TpoLeHTHoe
cogepxaHme 3H20 paccunTbiBaeTCs, WUCXOA4A W3 pasHuubl Mexay o6umm
OTCYETOM B MOKpPbIX U Cyxux obpasyax W WUCXOAHbIM  YPOBHEM
pagnoakTMBHOCTU, BBEAEHHbIM B 06pasubl.

5.7.7 N3mepeHve pafnoakTUBHOCTM B CMELLUAHHbIX XUAKUX npobax
(MLSS)

Manble o6pasubl CMewaHHbIX Xuakmx npo6 (Hanpumep, 1 wmn)
aHaNn3NpyT HENOCPEACTBEHHO C MOMOLLbIO XUAKOCTHOW CUMHTUANALUN ONS
KO/IMYECTBEHHOIO ONpeAeneHns OcCTaBLUENCA pafMoaKTMBHOCTU B KaxAoin
npo6e Mo MpowecTBMM OnNpefenieHHoro nepuoga BpemMeHW. [aHHble
N3MepeHnss NCMNob3yHTCA A1 MOATBEPXKAEHUS TOro, YTO BOCCTaHOBJ/IEHWE
pagnoakTMBHOCTN U3 IKCTpParmpoBaHHbIX 06pas3LoB ABNAETCA NpUemMsIeEMbIM 1

NS KOHTpOns ucnapeHus. O6llee coaepxaHue TBepAblX BEWECTB B 3TUX
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ob6pasuax He Ao/MKHO npeBbiwaTe 30 Mr cyxoro Beca A5 NpeaoTBpalleHns

npo6nem ¢ aphekTMBHOCTbLIO NojcyeTa.

5.8 VI3mepeHne NCXO4HOro BeLLlecTBa M NMPOAYKTOB Pa3/ioXeHUs

5.8.1 3kcTpakuus

5.8.1.1 CwmewaHHada xugkas npoba otbupaeTca n3 abuUoTMyeckoro wu
6uoTnyeckoro oobpasua. O6bLEeM NPo6bl, Kak NpaBuio, CocTaBNseT 6oiee nnm
paBHo 10 mn. Tem He MeHee, 06bEM OyaeT 3aBUCETb OT KOHLEHTpauun
nccnegyemoro BellecTBa, YAENIbHOW aKTMBHOCTM W YyBCTBUTENbHOCTU
aHa/IMTUYecKoro metoza.

5.8.1.2 [nA KOHUEHTPUPOBAHUA W 3IKCTpakuMM 06pasuoB  MOryT
MCNOMb30BaTbCS pas3/iMyHble noaxoabl. [loAaTBepXAeHHbI noaxod ANS
HeneTyunx uccnefyemblX BeLecTB BK/IHOYaeT MIHOBEHHOE 3amopaXXuBaHue
06pasLoB c nocneayoLein nmounusaynen n n3BeYeHnemM Cyxoro ocraTka
C UCNoNb30BaHWEM COOTBETCTBYIOLLEro pactBoputens(niei) gnsa MCXoAHOro
BelwecTsa 1 NPOAYKTOB pasfoxeHns. MrHoBeHHoe 3amMopaxkmBaHue ObICTPO
ocTaHaB/MBaeT OWMOMOTMYECKYH0 aKTMBHOCTbL 6e3 rmgponusa WM UKHoe
N3MeHeHne NabunbHbIX nccnegyembix BeLLEecCTB. MrHoBeHHOe
3aMopaxunsaHue npeactaBnsiet  coboil  ObICTPbIA Mpouecc, ecnu
MCNOMb3yeTCHA [[O0CTaTO4YHbIi 00BbEM CyxOoro ibga / aueTtoHa WM BaHHbI
XWOKOrO asoTa AJ/15 NorpyXeHus cocyga c obpasyom. [ybuHa norpyxxeHus B

BaHHY [10/KHA NOKPbIBaTb YPOBEHb NPO6bLI B cocyae. MosyyeHHble 3KCTPaKTbl
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MOTyT ObITb CKOHLEHTPMPOBaHbI BbiNapvBaHWeM, M 06LLasi paanoaKTMBHOCTb

KaXK[10ro aKCTpakTa onpeaensieTcs ¢ NOMOLLbK XUAKOCTHOW CUMHTUNNALNN.
5.8.1.3 ANns neTyumx uccnegyembix BELLECTB, CMeLlaHHas npoba MoxeT

ObITb NponywieHa uyepe3 WUALTP W KOMOHHY WAM AUCK TBepaodasHoi
3KCTPakuun, MOMELLEHHbIE B TaHAEME, KOTOpble 3aTeM  3/UpPYOT
noaxo4sWwum pacTBopuUTeNEM A1 U3B/IEYEHUS WUCCNeayeMOro BeliecTBa U
NPoAyKTOB  pasfiokeHus. Kpome Toro, o6pasubl MOXHO pasfennTb
LEHTPUAYIMPOBAHNEM, U WCXOAHOE BELLIECTBO M MNPOAYKTbl Pa3noXeHus
MOryT ObiTb W3B/IEYEHbI M3 XMAKOW pasbl Ha TBepAyl hasy WM XUOKOCTb-
XWOKOCTHOI 3KCcTpakuueid. TBepable BellectBa MOryT ObiTb M3B/IEYEHDI
HEenocpeACTBEHHO WM B CMECU C CYWW/IbHbIM areHToM (Hanpumep,
cynbaToM HaTpusi), UX npeaBapuTeslbHO cywaT [0 W3B/IeYEHUss C
COOTBETCTBYHOLLE CUCTEMON pacTBopuTenein. B anbTepHatMBHOM cryyae,
TBEP/Able BELLECTBA 3KCTPArupylT 1 3aTemM yaansoT BOAy M3 pacTBOpuUTENs
nyTeM NPOMNyckKaHWs Yyepes3 KOJIOHHY C CYLUW/IbHbIM areHToM. B 60/1blNHCTBE
CNyyYyaeB,  MCMOMb30BaHME  XUAKOCTb-XWAKOCTHOM  3KCTpakuum  ans
N3BNEYEHNS NCXOAHOIO BELLEeCTBa U NPOAYKTOB PAa3fIOKEHWUsI U3 CMeLLaHHO
npobbl He sBnsieTca 3dekTBHbIM. O6Was pagMoakTUBHOCTbL BO BCEX
3KCTpaKTax OnpeaensieTcss C MOMOLbI XUAKOCTHOW cuuMHTUANsumun. [Mpu
KOHLLEHTPUPOBAHMN 3KCTPAKTOB, COAepXaliMx JfeTyume BellecTBa Wan

NPoAYKTbl pasfioxeHus, cneayet cobnoaaTb OCTOPOXHOCTb.
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58.14 MoryT Takke MCnonb30BaTbCA U Apyrve noaxofpl, HO A/1si N0ObIX

noaxoA0B BaXHO PErncTpupoBaTb KOMMYECTBO W3BJ/IEKAEMbIX BELLECTB U
BpeEMSl, HeobxoauMmoe ANS npekpalieHMs OMOSIorMYeckolr axkTUBHOCTU, W
NPYHMMAaTb 3TO BO BHMMaHWe Nnpu KNHETUYECKOM aHasnse.

5.8.2 AHa/IM3 NCXOA4HOro BewecTBa U NPOAYKTOB Pa3/ioXeHus

5.8.2.1 OTHOCHUTEeNbLHOE cofep)aHMe UCXOAHOro BellecTsa W NPOAYKTOB
pasnoxeHna B 3KCTpakTax MOXeT OblTb OnpefeneHo C  NOMOLLbIO
TOHKOC/0MHON XxpomaTtorpadumn (TCX), BbICOKOI(D(EKTUBHOW XKNAKOCTHOM
xpomatorpagum (BIXKX) nnm gpyrux metogoB pasfeneHns ¢ BO3MOXHOCTbIO
pagnoakTUBHOrO O6GHapyXeHus.

5.8.2.2 ECnM [OCTYNHbl KOHKPETHbIE creundmyeckne aHanTuyeckme
MeToApbl, MNepBMYHOE OMOpPa3/IOKEHNE MOXHO OLEHWUTb, U3Mepsas 0O6LLy
OCTaTOYHYK  KOHUEHTpauuio  WCC/AefyemMoro BellecTBa W MPOAYKTOB
pa3noxeHna BMeCTO UCMOJ/Ib30BaHUA PaAnon30TOMHbIX METOOB.

5.8.3 XapaktepucTtuka npoayKTtoB passioxeHus

Ecnn BO3MOXHO, xpomaTtorpadmyeckoe nosefieHne Hems3BeCTHbIX MUKOB
Heob6Xxo4MMO CpaBHMBATb C MUKaMU OJ19 OXUAAaeMbIX NPOAYKTOB pa3/oxeHus,
€eCc/I1 CyLecTBYKT COOTBETCTBYIOLLME ayTeHTUYHble cTaHgapTbl. B obwem
cnyyae, KO/IMYECTBO W 4YuUCTOTa MNPOAYKTOB pPasfOXeHUs, MOMyYEHHbIX B
HacTOsLLEM WCMbITAHUKW, AenaeT HEBO3MOXHbIM MPOBEAEHMNE OKOHYATE IbHO

naeHTudmkaumMm  Apyrumm - npsiMbiMu - cnocobamu. B 3aBucumMocTM  OT
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XpoMaTorpacQuyeckoro MoBefeHUsl, Kak NpaBu/o, MOXHO OnpeaenuTb,

ABNgeTcA M Mmetabonut 6onee wuamM MeHee MNOJIAPHbIM, YEeM UCXOAHOe
BewecTtso.  Takas NHhopmauns B COYeTaHMM C  M3BECTHbIMU
OUOXMMUYECKUMMN peakumaMn 1 NOSIBIEHNEM N UCHE3HOBEHMEM MeTabosimTa
B X04e 61opasnoxeHnss MOXeT chopmMupoBaTb LONOSTHATENIbHYHO OCHOBY AJ1A
noeHTngukaummn. Ecnn Heobxoanmo, Pow OCHOBHbIX NPOAYKTOB pa3/ioXeHUs
MOXeT OblTb OUEHEeHO C nomouwbi B3IXX (Hanpumep, [27]) c
Ncnosib3oBaHneM napasinesitHoro getekropa pagmoakTuBHOCTM.

5.8.4 WN3mepeHue wu3BMeYEeHHbIX TBepAbliX BeWecTB W CTeneHu
BK/IIOUEHNA B Buomaccy

M3BneuveHHble TBepAble BelecTBa CXUrawT Ans onpegenieHnsa ypoBHSA
aKTVBHOCTM OCTaBLUMXCA TBEPAbIX BeELWECTB. YPOBEHb pPajvOaKTUBHOCTU B
6uoTnyeckux TBepAblX BellecTBax Bbllle, 4YeM B TBepAblXx Tesax u3
abnoTMyYecKoro KOHTPOsis, OObIYHO SABMSAETCHA CBUAETENIbCTBOM BK/IHOYEHUSA
pagnoakTMBHOCTN B Guomaccy. PacnpocTpaHeHue faHHOW paavoakTUBHOCTU
B pas/INYHbIX KOMNOHEHTax 6uomacchl (T.e. HYK/IEMHOBLIX KUCMoTax, 6enkax,
KNeToYHbIX CTEHKaxX W NpP.) MOXHO OLEHWUTb, MUCMOJb3Yys MOANPULNPOBAHHYIO
npoueaypy CasepneHga v YUnknHcoHa [4, 25].

5.8.5 VI3amepeHre pagmoakTMBHOCTU SIETYUNX BELLECTB

[na netyumx uccnegyemblX BeLLECTB, JIeTyyme BellecTBa M3B/ieKaloTCs

M3 NOBYLIEK COOTBETCTBYHWLMMM PaCTBOPUTENSIMUA, W PaANOAKTUBHOCTb

67



FOCT 32370-2013
3KCTPaKTOB aHa/M3MpPyeTcsi C MOMOLIbI  XUAKOCTHOW  CUMHTUANSALMN.

OTHOCUTENbHOE 6O/bLUOE KOSIMYECTBO WCXOLHOIO BeLWecTBa U MPOAYKTOB
pasnoxeHnsa B IKCTpakTe (ax) MOXeT ObITb ONpeseneHo, Kak OnMcaHo Bbllle.

5 MwuHepasmsaymss U1 TpaHcopmauuss npu  aHaspo6HOM
cbpaxuBaHUM ocaaka (Lnama)

5.1 BBegeHune

5.1.1 [laHHOe wucnblTaHWe TnpefHasHavYeHO [AJ/19 OLUEHKM CTeneHu
Pas3fioXeHNss XMMMUYECKOro BeLLecTBa BO BpemMs aHa’spobHOro copaxvsaHuA
ocagka (wnama). Takke OHO nmnpedycmaTpuBaeT TeMMbl MNEPBUYHOIO U
OKOHYaTe/NbHOro 6MopasnoXeHWs B YCNOBUAX aBTok/laBa. AHaspobHoe
cobpaxusaHne 06bIYHO MCMOMb3YyeTCA /19 CTabuaMsaumm U COKpalleHus
Maccbl ocafka (w1ama), o6pasylLllerocs B yCTaHOBKax 06pabOTKM CTOYHbIX
BoA. BrnopasnoxeHne npu aHaspo6HOM cObpakmBaHUN, OCOBEHHO BaXHO A4
XUMUYECKNX BELLEeCTB C BbICOKOW CKMNOHHOCTbKO K pacnpefeneHvuio B
NepBMYHOM WM BTOPUYHOM oOcajkax. W3BneyeHne B xope aHaspobHOro
cOpaxmBaHMA MOXeET CyWEeCTBEHHO CHU3UTb YPOBEHb KOHLEHTpauun
XMMWYECKOro BeLlecTBa, NPUCYTCTBYIOLErO0 B OCajKe, KOTOPbIA UCNONb3YOT
ANA  ynydweHna nousbl. McnbiTaHne Takke Jierko MPUMMEHMMO K O0cafKy
CeNnTUK-TEHKA [/1 OLEHKM aHas3pObOHOro copaxuBaHusa B CENTUK-TEHKax. As

OLEHKMN pucCka, A0 npoBegeHnAa AOaHHOIo WUCNbITaHUA, 00bI4YHO BbIMOHAT
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ucnoitaHme 314 B. B pgpyrux uensax, 3T MeTogbl MWCMbITAHUA MOTYT

NpoOBOAMTLCA pasfesibHo.

5.1.2 YuuTblBasi, YTO MHOIMEe aBTOKNaBbl AENCTBYIOT KaK OTKpPbITble
CUCTEMbI WM pPeakTopbl UAeasibHOrO0  BbITECHEHUS, KOTopble WUMEKT
npoaomkMTensHoe Bpems yaepxmBaHus (o1 30 go 60 gHei), He BaXHO, YTO
XMMUYECKOe BEeLWecTBO M NOnynsaumm ero [AecTpykropa Haxogarcs B
paBHOBECHOM COCTOSIHUM B Havasie MUCMbITaHUA OJ19 NOoyYeHUs NoAXOoAALLmnX
nokasaTenen OueHKN BO34ENCTBUS.

5.1.3 Ons mMoaenupoBaHus YCAOBWIA, CBSA3aHHbIX C 3MNN304ANYECKUMMN
AMUCCUAMM  XMMUYECKOTo BeLLecTBa, CBeXxecobpaHHbIi ocagok (wnam) c
aBTOKNaBa MOXET OblTb WMHKYOGMpOBaH MaKCMMasibHOW  KOHLUEeHTpauuei
nccnefyemoro XMMmMYecKkoro BellecTBa, KOTopoe, NpeanonoXUTeNbHO, MOXET
NPUCYTCTBOBaTb B Ocagke (Lname) Kak cnegcrteme nepmogmyecknx aMMCCUiA.
Moaxodbl AN onpefeneHns YPOBHSA OXMAAEMbIX KOHLEHTpauuin B ocagke
(wname) MOXHO Haltnm B [26] n [26]. Ons CyWECTBYOLWMX XUMUYECKNX
BELWECTB, HEMNpepbIBHO MNOCTYNalWMUX B CTOYHbIE BOAbl, CBEXECOOpPaHHbI
ocafok (wnam) u3 aBTOK/MaBa MOXeT OblTb WMHKYOMpOBaH CO C/efO0BbIM
KOJIMYECTBOM  MEYEHOro uccrefyeMoro XMMUYECKoro Bellectsa Wm
OXMAAEeMOIN KOHLUeHTpaumel, BcTpeyatoulelica B ocagke (Lname) aBToknasa.
O6bIYHO, B pamMKax MCMbITaHUA, [OCTATOYHO BPEMEHWN A1 ajanTaumm HOBbIX

XUMWNYECKMX BeLLECTB. TeM He MeHee, nabopaTopHbIi as3po6HbIi peakTop,
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[elicTBylOWNIA B pexume W3BMEYEHUS W 3amnosIHEHUsT B 3aBUCMMOCTM OT

YPOBHA OXMAAeMOl KOHLEeHTpauuy XUMUYEecKoro BewecTBa B ocajke
(wnawme), MOXeT paccmaTtpuBaTbCA Kak BapuaHT nosy4yeHus
aZanTupoBaHHOro wna. ATOT BUA ocagka (Wwnama) 4Oo/HDKEeH NpUBecTn K 6onee
TOYHbIM KUHETUYECKMM pe3ynbTaTaM N0 HOBOMY XMMMWYECKOMY BELLECTBY,
KOTOPbIA MOT 6bl NOCTOSAHHO NoABepraTb ONACHOCTM CTOYHbIE BOABI.

5.2 O6buaa npoueaypa ncnbiTaHUs

5.2.1 WVccnepyemoe xumMuMYeckoe BELWEeCTBO WHKyOupywT Cc abuotu-
YeCkUM UM OMOTUYECKUM COPOXEHHbIM oOcagkoM (W/1amoM) B TeyeHue
onpegeneHHoro nepuoga. buonoruyeckas akTMBHOCTL MOAaBASAETCA NpU
abnoTnyeckom KOHTpOne, KOTOpbIi ncnonb3yeTca AN OLEHKM
MUHepasiM3aumm no pasHuue, onpegensawowein apeKTMBHOCTb IKCTPAKLUUN U
BOCCTAHOB/IEHUSA UCXOLHOW MOJIEKY/bl, U KOJIMYECTBEHHOIO ONMMcaHusa Apyrux
MPOLECCOB Pa3/IOXEeHNs, TaknxX Kak rmaponns, OKUC/IEHMEe, WUcnapeHue Wam
copbumsa Ha 3KCNepPUMEHTaIbHOM 060pyA0BaHUN.

5.2.2 Ecnn onpegeneH aHanutuyeckuii meTos ¢ Heob6XoA4MMOI 4yBCT-
BUUTENIbHOCTbIO, CKOPOCTb pPasfoXeHus wnM TpaHcopMaunum WUCXOLHOro
BewecTBa MOXeT OblTb onpegesieHa C  UCMNOJb30BaHNEM HEMEYEeHOro
nccnefyemoro BewectBa WM Mo nocnegywuwein  yobiiv  XMMUYECKOro
BEWecTBa HEeNnocpeACTBEHHO B CTOYHbIX Bogax. Tem He MeHee,

OKOHYaTe/NlbHOe 6MOpPa3/IoXeHne He MOXeT ObiTb onpeAesieHo, ecnu nyTb

70



MOCT 32370-2013
61opa3NoXeHNss He M3BECTEH A0CTATOYHO XOPOLIO M A/ NOTEeHUMasbHbIX

MPOAYKTOB  Pa3/IOXEHUS  He [OCTYMNHbl  aHaMTuyeckne  meTodbl C
HEe0b6X0ANMON YyBCTBUTENBHOCTHIO.

5.2.3 3konornyecku  3HauYMMmble  KOHUEHTpauum  nccriegyemoro
BelecTsa J03MPYTCA B abuoTUYyeckne n 6uoTmyeckme TeCTOBble CUCTEMBI,
KOTOpble MHKYOUPYKOTCA MpY COOTBETCTBYHOLLEN TemnepaType B CTaTuyecKmx
YCNOBUSAX C NEPUOSNYECKM WM HENPEPLIBHLIM NepemMelumBaHnem. Ob6pasubl
nepuogmnyeckn yaansawTcsa ANa onpefeneHus MuHepasm3auun 1 nepBuYHON
6uoperpagaunu.

5.2.4 TecTbl MOTYT 6bITb BbIMOJ/IHEHbI C UCNO/Ib30BAHWEM OTKPLITON UK
repMeTUYHOM MPOTOYHOW CUCTEMbl, [Ae WUCNOMb3YHTCA JOBYLWKA ANS
ynaBsnvmBaHua Bblgensawowmxca 4C02un “'CH4. 3akpbiTasd npoTtovyHas cucrtema
ABNSAETCA 06s3aTeNbHON ANA NeTyuynx uccnefyembiX BeLecTB U 06bIYHO
npegnoytutesibHa Ana  14C-meyeHblX wuccnepyemblx BewecTB. OTKpbITble
CACTEMbl MPUMEHUMbI AN HeNeTyunx XuUMuUYeckmx Bewects 3H u
npegHasHavyeHbl ONA  [eTanu3auuy  KMHETUKM npouecca  6mopas/ioxeHus
HeneTyunx 14C-meyeHblX UWCCefyeMblX BeLlecTB, 4YbA CMNOCOOHOCTb K
MUHepasiM3aumm 6Gblna  ycTaHoB/ieHa paHee. B OTkpbITOl  cucteme
MUHepanm3aumna o 02 un NCH4 moxeT 6bITh onpefeneHa KOCBEHHO NyTemM
M3MEpPEeHUss pasHOCTU OCTATOYHOM PafMoaKTMBHOCTM 06pa3uoB GMOTMYECKON

n abuoTnYeckoli cuctem nocne nogkucrieHuns. Kpome Toro, mMuHepanvsaums
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[0 3H20 MoXeT ObiTb OonpefesieHa KOCBEHHO MyTeM W3MEpPeHUs pasHuubl B

OCTaTO4YHON pagnoakTUBHOCTM 06pas3yoB nocne Cywkn. B 3akpbITbiX
MPOTOYHbLIX CUCTEMax JIOBYLWKN [O19 OT6opa rasa Takke MOryT ObiTb
MCNONb30BaHbl A1 YNaB/iMBaHUA rasa W3 aHa’spobHOro copaxusaemoro
ocagka (wnama). B 3akpbITbiX NPOTOYHbLIX CMCTEMAaXxX Bblgenswowmiicas MC02
n3mepsieTcs HeENOCpPeACTBEHHO B OCHOBHOWM /I0BYLUKE, W pacTBOpEeHHbI ''CH4
ckuraetcd Ao uCO02, KoTopbli M3MepsieTcsl HenocpeaCcTBEHHO BO BTOPOI
Cepum OCHOBHbIX IOBYLLEK. B KauecTBe asbTepHaTUBbI, pacTBOPEHHbI MC02
MOXeT ObITb onpegenieH nyteMm nogkncseHns obpasyos B 3aKpbITOM cocyfe U
N3MEepeHns paamoakTMBHOCTM B OCHOBHOW JIOBYLUKe, cogepxawelnica B
cocypge.

5.25 O6pasupl U3 060UX UCMbITAHWIA aHANM3NPYOT Ha 06LLYy paano-
aKTUBHOCTb, W3B/IEKAEMble UCXOAHOE BELLEeCTBO W MPOAYKTbl Pa3/ioXeHUs U
paAnoakTUBHOCTb M3BJ/IEKaeMbIX TBeEpAbIX BewecTs. CoaepxaHne UCXOLHOro
BewecTsa W TMNPOAYKTOB  pasfioXeHua  onpegenserca C  NOMOLLbHO
Xpomatorpadnyeckoro pasnesnieHus n, ecnm BO3MOXHO,
pagvoaHannMTU4yecknx  MeTof0B  O6HapyxeHus. Teepable  BeLLecTBa,
ocTaBLUMecs nocse npouecca aKCTpakuumn, CKUrarT A1 OLEHKN BKIHOYEHUS
B 6uomMaccy no pasHuue unn B fasibHeiweM pas3fensioT Ha dpakuun ans

onpepgenieHna noraoweHna pas/indHbiMi KOMIMOHEHTaMM 6uomacchl. MonHbIi
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MacCCOBbIii 6aslaHC TECTOBOW CUCTEMbI NOAyYarT UCXOAS M3 NOJSIHOW CYyMMbI

BCEX ppakumin ons Kaxaoro obpasua.

5.3 NMpuMeHNMOCTb MeToha

MeTo4 MOXHO Nlerko MCnoab3oBaTb A1 PacTBOPUMMbIX B BOAEe WM
NJI0X0 PacTBOPUMbIX MaTepuasioB, KOTOpble He ABNAKTCA neTyynmu. Metoq
Takke MOXeT OblTb afanTupoBaH A/ /NeTy4ynx BellecTB. Kak npaswuno, A/
OLEHKM MUHepanu3aunn TpedyroTca MC- unm 3H- pagnoakTuBHbie MeTku. [Ans
OLEHKN MepPBMYHOTO OMOPAa3NoXEHUA MOXHO WCMO/b30BaTb UM MeEYeHble, U
HemeyeHble coefMHEHMS.

5.4 OnncaHne mMeToAa UCNbITaHUA

5.4.1. 3KcrnepumeHTasibHada yCcTaHOBKa

54.1.1 O6bem cObpoxeHHOro ocagka (Wwama) B TECTOBOW npo6e
onpepensetca B 3aBUCMMOCTM OT KosimyectBa U ob6bema 06pasyos,
Heobxoaumblx A1 oueHkn. Kak npaswno, ot 0,25 go 1 n cOpOXEHHOro
ocagka (wnama), pazbaBneHHOro aHaspob6HOI CONEHOol cpenoit, nomewarT
B €MKOCTM BMecTuMoCTbio OT 0,5 go 2 n. Ocapgok (wiam) pasbasnawT Ans
obneryeHms CHATUA KONIMYECTBEHHbIX MOKa3aHWin CcoKpalleHHbIX Npo6 BO
Bpems uccnegoBaHuns. AHa3po6HbI ocaaok (Wwaam) Ao/MKEeH ObITh 3allULLEH
OT BO34EWNCTBUA KMCNopoda MNOCTOSAHHO, B TOM 4MC/Ee MpU YCTaHOBKE U

oTb6ope npob.
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5.4.1.2 OTKpbITblE CUCTEMbI, 00bIYHO, 3aKpblBAOT MEHON/IACTOBONW WK

BaTHOW NPOGKOW AnsA CBeAeHMs K MUHUMYMY WUCMapeHuMs BOAbl U
NHKYOMPYIOTCA BHYTPU aHaspOoOHOI kaMepbl B YCNOBUSAX BOCCTAHOBUTE/IbHOW
rasoBoi cpefbl. [poToyHble  TecToBble  cOCyAbl 3aKynopusatT
COOTBETCTBYIOLNM  YCTPOWCTBOM, 060pyAoBaHHbIM NPo600TOOPHbLIM
OTBEpPCTMEM C KAanaHoMm pAnsi oTbopa o06pa3uoB ocagka (wniama) u
NPONyCcKaHUs BXOAALMX U UCXOAALMX ra30BbIX MNOTOKOB. [JaHHOE yCTPOMCTBO
MOXeT npeacTaBNnsATb COO0W pe3nHOBYI NMPOOKy, HO Npu paboTe C neTyymmMmu
rmopodo6HbIMM  TECTOBLIMU  BellecTBaMM  PeKoMeHAyeTCs MCMosib30BaTtb
cTekno. MNpu TecTMpoBaHuM NeTyuYnx BELLEeCTB TaKKe peKkoMeHAyeTcs, YToObI
rasooTBogbl U TPyOKM NPOO6OOTOOPHMKA ObINN U3FOTOBMEHbI M3 MHEPTHBLIX
mMartepuanos (Hanpumep, nonuteTpadTopatuneH (MTPI), Hepxaserowas
cTaslb, CTEKNO).

5.4.1.3 TpoToyHas cucTemMa fABAseTca Moaudmkaunen cuctemsl,
npeacTtaBfieHHON cHavana asTopamu LUTtebep u Bupux [11] 1 yTOYHEHHOIA
nosgHee aBtopamu Hyk n ®epepne [12]. MNprvmep TUMWYHOW CUCTEMbI JaH B
npunoxeHun 1. TecToBble COCyAbl HEMPEPbLIBHO NPOAYBAKT NMOTOKOM a3oTa U
NPUCOEAMHSAIOT K CepuUn NOBYLUEK, COoAepXalinx pacTBop rmapokcuaa Kanuvs
(1,5 N) wnm gpyrue cooteeTcTByOwWMe abcopbeHTbl CO2 TycTblie SIOBYLLUKM,
KaKk MpaBwio, BKIHOYAKTCA B CUCTEMY YynaBnuBaHwWsa AN NpefoTBpalleHus

06paTHOro TOKa WM KoHAeHcauuu. Wcxoasiwme rasbl U3 3TUX NOBYLLUEK,
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CMelWuBasicb C KWC/IOPOAOM, MPOXOAST 4yepe3 KBAPLEBYH  KOJOHKY,

HamnoJ/IHEHHYI0 OKCUOOM Mean, U NoALEepPXUBaKOT NPUMEPHO Mpu TemMnepaType
800 °C B TpybuaToi neum gns cxuraHnsa meTtaHa o C02 a3, BbIXogsAawWMNA ns
KO/IOHHbl CropaHus, 3aTem HanpasiseTca uvepe3 [pyroh psf OCHOBHbIX
JNIOBYLLEK.

5.4.2. O6opypoBaHue

5421 Vicnonb3yeTcss cneaywulee cTaHgapTHoe nabopaTopHoe
obopynoBaHue:

- pas3nuyHas CcTekIsiHHas nocyga v nuneTku,

- MarHUTHbIE MeLlasikm nnu werikep  Ans HenpepbIBHOrO
nepemMeLllnBaHnsa CoAepXKMMOro TeCTOBbIX KONO;

- ueHTpudpyra;

- pH-meTp;

- BaHHa c TBepabiM C02(cyxoi nen) / aueToHOM WAM XUOKUM a30TOM;

- CyLUU/IKa C 3amMOpOo3Koi (nnodunnsatop);

- Neyvb UM MUKPOBOJTHOBAsA Nedb 418 onpefesieHnsa Cyxoro Beca,

- annapat gna MeMbpaHHO unbTpaymu;

- aBTOK/1aB;

- cpencTBa 419 06paboTKM MeYeHbIX BELLECTB;
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- obopyaoBaHMe A5 KONMYECTBEHHOro onpegeneHnsa 14C un 3H B

XUOKUX 1 TBEPAbIX Npobax (Hanpumep, XUAKUA CUNHTUMAASLUMOHHBLIA CHETUMK
LSC);

- obopyaoBaHMe A5 KOMMYECTBEHHOro onpegeneHns 14C un 3H B
TBEpPAbIX Npodax (Hanpumep, OKUCAuTesb);

- obopypoBaHue AnA ynaenvBaHuA netyudnx 14C wn 3H un3 rasosou
CUCTEMbl  ynaBnuMBaHus  (nocnepoBaTesfibHble  JIOBYLUKM  Ha  OCHOBE
aKTUBMPOBAHHOIO YrAs WX aHanormyHoe obopypoBaHue);

-obopygoBaHne AN TOHKOC/MOWHOM Xxpomartorpagum (TCX) wnn
BbICOKOI(D(PEKTUBHOM XUAKOCTHOW XpomaTorpadum (B3AXX);

- obopygoBaHue O/ KoNmyecTBeHHoro onpegenenus 14C n 3H gna TCX
(ckaHep) nnmn BOXXX (nocnegoBaTtenbHblii AETEKTOP);

- aHanuTnyeckoe obopygoBaHve /1 onpefeneHus uccregyemoro (v
CTaHOapTHOro) BellecTBa, €Cc/iM Heobxo4MMO NpoBefeHNe KOHKPETHOro
XUMNYECKOTo aHan3a (Hanpumep, rasoBbli XpomaTorpad, xpomartorpad ans
B3)XX, macc-crnekrpomeTp).

5.4.2.2 MoxeT 6bITb MCNOMb30BAHO criefytollee cneymannm3mpoBaHHoe
obopyaoBaHue:

- aHaspobHasa Kamepa,

- Tpybyaras neusb;

- pegokc-npo6a u mv-meTp.
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5.4.3. BblI60Op NCTOUYHMKA COPOXEHHOIo ocajaka (Wnama)

McTouHuK cbpoxeHHOro ocagka (Wwnama) [O0/DKEH COOTBETCTBOBaTb
MCNbITAHUIO MOAeNIMpoBaHueM. 19 NpoBeAeHNS OLUEHKM KOHKPETHOro Mecrta
ocafok (Wwnam) Ao/mKeH ObITb NOJIyYeH M3 KOHKPETHOW CUCTEeMbl aBTOKNaBa,
AN KOTOPOro NpoBOAMTCA mMccnegoBaHue. s o6ueil oueHkn, COPOXEHHbIN
ocafok (wnam) Jo/mKeH O6biTb MoslydeH M3 CTaH4apTHOro O4HOCTaAUMHOrO
aBToK/MlaBa WM aBToOK/MaBa C Hayas/lbHOW  CTYMEeHbil, MNPUHUMAalOLLEro
NMEpPBUYHbIA M BTOPUYHBI OCafdoK (W/1am) C YCTaHOBKM 06PabOTKM CTOYUHbIX
BOZ, NPeuMyLLeCcTBEHHO ObITOBbIX CTOYHbIX BOA. ECnn xumunyeckoe BeLLeCcTBO
ABNAETCA KOMMOHEHTOM CTOYHbIX BOZ, MNOCTyNalwWmMX Ha OYUCTHblE
COOPYXEHUs, W 3NM30AMYeckn nonagaeTr B CTOYHble BOAbl, TO
CBeXecobpaHHblil ocafok (Wwnam) nageanbHo nNogonaeT Ansa UcnbiTaHus. Ons
HOBOr0 XMMWYECKOrO BeL,ecTBa, NOCTOSAHHO MPOHMKAKLWEro B CTOYHbIE BOAbI,
6onee nNoAxoAsiLMM MOXET ObiTb aganTUPOBAaHHbIA WA. MOMAYYEHHbIA W3
nabopaTopHOro aHaspobHOro peaktopa. [Onsa 0O6LLUERA OLEHKW, 3TOT peakTop
[O/DKEH BOCNPOU3BOAUTL paboTy 04HOCTaANAHOIO aHaspobHOro aBToKNasa u
MONIYHENpPEepPbIBHO nojaBaTb Ocafok (Ww1am), COCToAWero u3 TBepAblX
BeLWecTB KOMOGMHMPOBAHHOIO MEPBUYHOIO M BTOPUYHOrO ocajka (wnama) c
YCTaHOBKM 06paboTKM CTOYHbLIX BOA, NPEVMYLLECTBEHHO ObITOBbIX CTOYHbLIX

BOA, KOTOpble 6biMM  MOAUUUMPOBAHbLI  UCCNEAYEMbIM  XUMUYECKUM
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BELLEeCTBOM A0 €ro YPOBHS OXMAAEMOM KOHLEHTpauum B ocagke (wname)

NpMoGM3NTENILHO B TeyeHue 60 aHei.

5.4.4 C6op, TpaHCNOPTUPOBKA W XpaHeHue COPOXEHHOro ocajgka
(wnama)

COpoXeHHbI 0cagok (wnam) AO/MKEH ObiTb cobpaH M3 aBTOKNaBa,
npefoxpaHAs ero OoT BO3A4eWNCTBMA Kucsopoga. Ans cOpoXeHHOro ocajka
(wnama) pekoMeHAyeTCs  UCMosib30BaTb  LUMPOKOTOp/ible  OyTbin U3
NON3TUNEHA BbICOKOW M/IOTHOCTUM WM aHaNorMYyHOro matepuana, KoTopblii
MOXHO pacLnpsaTbCS. Temnepatypa o6pasua [OJDKHA 6bITb
3apernctpypoBaHa B MOMEHT oTbopa. KoHTeilHepbl A1 06pa3yoB [0/KHbI
ObITb MAOTHO 3akynopeHbl. Bo Bpemsi TpaHCNOPTUPOBKM TemmnepaTypa
obpasua He [0/MKHA 3HAYUTENIbHO NpeBblwaTtb TemnepaTypy WCMbITaHUS.
COpOXeHHbI ocafoK (wWwnam), Kak npasBuio, XpaHUTCA B OTCYTCTBUM
Kucnopoga npu Temnepatype wucnbiTaHus. KoHTeilHepbl ANS  XpaHeHus
[O/DKHBbI  0b6ecneumBatb BEHTUNAUMIO, MO3BOJIAIOWYI0 BbIMycKaTb W30bITOK
6uorasa, HO NPenATCTBYIOLLYIO NPOHNKHOBEHMIO BO34yXa B KOHTEMHED.

5.4.5 MNoaroToBKa TeCTOBbIX NP0O6

5.4.5.1 Cpepga pasbaBneHusi

[o Hauyana ucnbiTaHus cnegyeTt NPUroTOBUTL CReayrowuii pacTesop 13
MUHEpasibHbIX COMleil  COOTBETCTBYKWOLWEro ob6bema. [laHHbli  pacTBoOp

nomeujaeTcss B aBToknaeB Ha 30 MUHYT Npu TemnepaType W AaBMeHWU OKOM0
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121°C n 15 psi (1 atm) COOTBETCTBEHHO, CO CflabbiM BbINYCKOM rasa, W

OCTaBNAT OXNlaXAaTbCqd Ha HOYb B aHa3POOHOWN Kamepe W B YC/I0BUAX
aHa’po6bHon aTmocdepbl. O6bIYHO, 06beM cpefbl coCTaBNAET < MOSIOBUHbI
obbemMa KOHTellHepa pana aBToknaea (Hanpumep, 500 w1 cyxoro

cOpoxeHHoro ocagka (Wwnama) B IMTPOBOM KOHTENHepe).

MaTepunan Konuyectso
OQAHOOCHOBHbIV thocdhaT kanmsa, KH2P04 8,5 mr/n
[ByX0CHOBHbIl thocchat kanms, K2HP04 21.8 wmr/n
[BYXOCHOBHbIIi rentarngpaTt ocdaTta HaTpus, 50,3 mr/n
Na2HPO04* 7TH20

Xnopug ammoHuns, NHACI 20,0 mr/n
FentarngpaT cynbaTa MarHus, 2,2 mr/n
MgS04e« 7H20

Be3BogHblin xnopua kanbums, CaCl2 2.8 mr/n
Ouxnopupg xenesa, FeCb ¢ 4HrO 0,25 mr/n
[lenoHnsnpoBaHHas Boga [loBecTn o ob6bema

5.4.5.2 COpOXeHHbIN ocafloK (Lnam)

COpoOXeHHbIN ocafok (wnam) B wuaeane [O/MKEH XpaHUTbCA n
yNpaBnAATbCA BHYTPU aHaspoOHOW KaMepbl WM B cpede aHaspob6Hoi
aTmocdepbl. V13-3a BbICOKOW KOHLEHTpauuu 6aktepuil B ocagke OH ObICTPO
nornowaeT NPUCYTCTBYIOWMIA KUC/IOPOA, CO3A4alWnini aHaspo6Hble YCoBUS.

TeM He MeHee, MOryT ObiTb MCMNONMb30BaHbl ApPYyrMe MNoaxodbl Ans
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npeagoxpaHeHns ocagka (wama) oT BO3AencTBus kucnopoga. CopoxXeHHbI

ocafok (wnam) cnegyeT npoceATb yepe3 cUTo 2 MM. O6Llas KoHUeHTpauus
TBEpPAbIX BELLECTB A0/IKHA ObITb N3MepeHa.

YpoBeHb 06pabaTbiBaeMbIX TBEPAbIX BELLECTB, KOTOPbIA MOXET ObiTb
oTo6paH BO BpeMsa uccnefoBaHus, cocTaengeT okono 25 000 mr/n. Ecnn
YPOBEHb TBEpAbIX BELIeCTB C/IMWIKOM BbICOKAWA, €ro MOryT pacTBOpUTb B
cpene pasbaBneHuss. AnbTepHaATVBHO, €CNW YPOBEHb TBEPAbIX BeELWECTB
CLLKOM HW3KWIA, €ro MOryT OCTaBWUTb OTCTaMBaTbCs, MOJIYYEHHbIA OTCTOW
C/UTb, a 0cajoK NMOBTOPHO CycneHAMpoBaTtb B cpefe pasbasneHus. 3arem
AOJ/DKHbI ObITb ONpeAeneHbl KOHeYHbI YPOBEHb TBEPAbIX BELLECTB 1 pH.

MoarotoBka  abuoTuyeckoro ocagka  (wnama), Kak  npaswusio,
OCYLLECTB/SIETCS C MCMNO/MIb30BAHMEM KOMOWHALMN XUMWYECKOW W TEMNNOBOWA
ctepunusaunn.  oATBEPXAEHHbIM  CNocobom — sABnsieTca  fobaBneHune
pactBopa xnopuga pTtytm (1 r/n) B o0cagok (wnam), KOTOPbIA 3aTtem
obpabaTtbiBalOT B aBTOK/I1aBe B TeyeHMe MuHumMym 90 wmuHyT. [locne
oxnaxaeHus, pH abuotnyeckoro ocagka (wnamMa) He06XoAUMO U3MEPATb U
oTperynuposatb B 3aBMCUMOCTW OT BMAa OGMONIOTMYECKM aKTUBHOrO ocajka.
Ana  ymeHbleHWs  obpas3oBaHMA  OOMNOJSIHUTESNIbHLIX — OTX040B, AN
JeakTmBauum ocagka (Wwnama) TakKkKe MOXeT OblTb  PacCMOTPEHO
MCNosib3oBaHWe  asibTePHATUBHbLIX  NOAXOAO0B. Mpn  nNpuroToBieHUU

abuoTmyeckoro ocagka (Wwsama), OH AO0/HKEH XPaHUTLCA W YNpaBnATbCA B
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aHaspobHoln kamepe. NS 3alnMTbl OT BO3AENCTBMS KMcnopoda Heobxoanmmo

MCNOob30BaTh APYroi asibTePHATUBHLIA NOAXOA,

5.4.6 lNogrotoBka nccnenayemoro Bellecrtsa

546.1 Onsa npurotoBfieHMA OCHOBHbLIX PacTBOPOB MCCedyemMoro u
CTaHOapTHOIO BeLWecTB HeobXoAMMO WUCMOoJIb30BaTh AUCTUINIMPOBAHHYIO
Bogy. [pn Heo6xoAMMOCTW, anbTEPHATUBHbIA METOo[ MOXeT OblTb
MCNONb30BaH ans conbmnn3npoBaHns nnu ancneprupoBaHus
nccrnefyemoro BewecTBa B COOTBETCTBUM C  ero  OOblYHOW  chopmoit
NOCTYN/IEHNA B COPOXEHHbI ocanok (wnam). MNMepes HavyanoM nNpakTM4eckoro
MCNO/Ib30BaHNs, PacTBOpbl ANA A03UPOBaHUS AO/DKHblI ObiTb OCTaBMEHbl Ha
HOYb B BOCCTAHOBWUTENbHOW aTMocdepe, 4YTOObl yAanuMTb PACTBOPEHHbIN
kucnopog. O6bem pobaBneHHOro pacrtBopa AO/DKEH UMETb [0CTaTOYHYH
KOHUeHTpauuwo o4 obecnevyeHuns 6bICTPOro " paBHOMeEPHOro
pacnpefeneHus uccnenyemoro sellecrsa B Npobe n TOYHOrO0 BHECEHUSA [03bl
B aHa/iorMyHble npobbl. B umpgeanbHOM criydae, npy AO3MPOBaHUN BOAHbIX
pacTBOpoB A06aB/fiEeHHbI 06beM AO0/KEH 6biTb > 1 mn mn < 10 mn; and
HETOKCMYHbIX pacTBoputenein < 0,1 mn/n. AKTUBHOCTb OCHOBHOIO pacTBopa
HE06X0AMMO MPOBEPUTb C MOMOLLLI XUAKOCTHOM cumHTuUnnaumm (LSC). Ansa
BELECTB, KOTOPble M/10X0 pacTBOPMMbI B BOAE U 00bIYHO B3aMMOAENCTBYIOT C
yactuuamum ocagka (Wwiama), MOXeT ObITb LienecoobpasHbiM afcopbupoBaThb

nccneayemoe BeLLECTBO HA WMHEPTHOM TBEPAOM HocuTesie, KOTOpbIi 3aTem
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flo6aBnsieTca K TeCToBOl cucteMe. Ecnv uccnegyemoe BeLECTBO HE MOXET

OblITb PaBHOMEPHO pacnpefeneHo BHYTpW TeCTOBOI CUCTEMbl A0 HauyaslbHOW
TOukn oOT6Opa npob, TrOTOBATCA WHAMBUAYaA/IbHbIE TECTOBble CUCTEMbI,

KOTOpble UCK/OYAOT 13 UCMbITAHMS Ha KaXaoM 3Tane oTéopa npoo.

5.4.6.2 B kauecTBe asibTepHaTuBbl, UCCMeflyeMoe BeLLeCcTBO MOXeT

ObITb NPUMMEHEHO K TBepAbIM BeLlecTBaM HeakTUBHOIO ocajka (wnama),
KOTOpbIA fJobGaBnseTcs B TecTOBYW cuctemy. PacTtBopumbie B Boje
HETOKCUYHblE PacTBOPUTE/IM MOTYT MUCMOb30BaTLCA, NPY HEOOXOAMMOCTH, HO
cnepyet  yaenuTb  BHUMaHuMe  OpraHMyeckuM  KOMMOHEHTaM  CUCTEMb,
nocTynawLwuymMm B cucTemMy npu [o06aBNEHUN OpraHMyYeckux pacTBOpUTENE.
Kpome TOro, nccnegyemoe BelecTso MOXeT ObiTb 06aBNEHO B YNCTOM BUAE
TakMum 0b6pa3om, 4Tobbl 06ecneyunTb UX MakCMMasibHOe U ObICTPOE BHeceHue
B 0CafoK (Lwniam).

5.4.7 YcnoBua npoBeaeHnsa ncnbitaHuA

5.4.7.1 Temnepartypa npoBeaeHnsa NUcnbiTaHuA

MHkybaums gonmkHa npoBoAUTLCA B TeMHOTe (MpennoyTUTesIbHO) Uan B
paccessHHOM cBeTe MpW  KOHTPONMPYyeMON  Temnepatype,  paBHOW
cTaHgapTHOW paboueli Temnepatype MeTaHTeHka (35 °C = 3 °Q),
Temnepartype MUCnbITaHUA WM HOpMasibHOW flabopaTopHO Temnepartype OT
20 po 25 °C.

5.4.7.2 BcTpsaxuBaHue / nepemMmelinBaHue
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Ana  MoAaenvpoBaHUS CTaTUYECKUX YC/IOBUIA  BHYTPUM METaHTEHKa,

COAEPXUMOE TECTOBbIX COCYZ0B, 06bIYHO, HE MEpPeMeLlBaeTCs MOCTOSIHHO.
Bo Bpemsi oT6opa npo6, WX coAepXuMoe HeobXxoAMMO TuiaTeslbHO
nepemMellaTtb, 4TOo6bl MOMYyYMTb pPenpe3eHTaTUBHyH npoby. Kpome Toro, ux

MOXXHO CMeLlnBaTb akKKypaTHO HECKOJ/IbKO MUHYT ABa-TPW pa3a B HeAEe/ 0.

5.4.7.3 MNpoago/mKNTeNbHOCTb UCMbITaHNSA

MpOAO/MKMTENBHOCTL  MCMbITAHUA A0/MKHA OblTb A0CTATOYHOM AN
OLEHKN CTENEeHN 1 CKOPOCTU GMopasnNoXeHUss XMMUYEeCKOro BelecTBa B Xoae
HOpPMaJ/IbHOT0 BPEMEHU ero npebbiBaHUS B aHA3pOOHOM COPOXEHHOM Ocajke
(wname). O6bIYHO, Nepuoa UCMbITaHUS ANMTCA NpubAn3uTenbHo 60 aHel.
NcnblTaHne MoxeT ObITb Npog/sieHO Ha 6osbliee BpemMa ANS NOSyYeHUs
OONONMHUTENbHbIX  AaHHbIX O/19  OUEHKA KUHETUYECKUX KOHCTaHT Wau
onpegesnieHnsa NosIHOThl PasoXeHNA B YCNOBUAX UCNbITaHUA. B MHOM crniydae,
ncnbiTaHne MoXeT ObiTb MNpekpalieHo paHblle BpeMeHW, ecnu npouecc
pasnoxeHna gocturaeT nnaro.

5.4.8 KonnyecTBO TECTOBbIX COCYA0B

Kak MUHUMYM, [ONs KakAOW TeCTOBOIM KOHLEHTpauunm Heobxoanmo
MCNosib30BaTb OAUH abUOTUYECKUIA U oauH GUOTUYECKMA cocypq. MOBTOpPHblE
NPo6bl MOTryT ObITb MOATOTOB/IEHblI A1 KOHKPETHOINO0 XMMUYECKOro aHansa.

MoBTOpHblE NPO6GbLI NOAAEPXKMBAKOTCA B aHA3POOHbIX YCMOBMSAX, HO, Kak
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npaBuMoO, He CBsA3aHbl C YCTPOWCTBOM MuHepanu3auum u MoryT ObiTb

NoABEPrHyTbl MOABLIGOPKE WM yTEpsiHbl HA OMNpefesieHHol Touke oT6opa
npo6. OAHaKo yBesMyeHve KonmuyecTBa Npo6 ANns Kaxaoro obpasua sydlle
OTpasnTCA Ha KauyecTBe KUHETUYECKUX [aHHbIX, MNOSlyYEHHbIX B GO/bLIEM

gunanasoHe, 4em yBesindyeHne KosindectBa NMOBTOPHbIX I'Ip06.

5.5 lMpouenypa ncnbiTaHNsA

5.5.1 Jlo3npoBaHune

B Hauyane wucnblTaHus,  uUccnegyemoe  BelwecTBO  o6aBnsoT
KOJIMYECTBEHHO HENOCPeACTBEHHO K COpPOXEHHOMY ocagky (wsamy) npwu
NOCTOSIHHOM nepemewmnBaHnn. [o3npoBaHne Heo6XxoAMMO NPOBOANUTL Tak,
ytobbl TecToBasi cucTemMa Oblna 3alliulieHa OT BO3AENCTBMS KMcnopoaa.
PekomeHayeTcss BBOAUTbL A03Y MOCTENEHHO HWXe YPOBHA BO34yX-Boda O/14
obecnevyeHnss paBHOMEPHOrO pacnpejeneHus uccnegyemoro BellecTsa B
ocagke (wname). buoTtuueckme wun abuoTmyeckne o6pasubl O03UPYHOT
aHaslorMyHbIM CNocobom.

5.5.2 'padhnk oT60pa Npood

MHTepBanbl 0T60pa Npo6 BbIGMPAKOT, OCHOBbLIBASICL HA CYLLECTBYHOLLNX
JaHHbIX 0  OuopasnoxeHuu WM pesynbTatax  npensapuTenbHOro
nccnefoBaHns, MOCKOJIbKY  YHUBEPCA/IbHOTO  YCT@HOBJIEHHOrO  rpadiunka

oTbopa npob6 He cyuwecTByeT. PekomeHAyemblii rpadmk otbopa npob ans

84



FOCT 32370-2013
ObICTPO pasnaralvWmMxcs Xummyeckux seutects - 30, 60 n 120 MuHyT, C

OONONHUTENbHBIM O0TOOpOM Npo6 vepe3 4, 8 n 24 vaca. lMocnepywouime
Npo6bl MOryT GbiTb OTOGPaHbI Yepes 2, 4 1 7 AHeNn n Kaxayr Hegeno Ao 56
AHa. Tpacdmk otbopa nNpob A1 MeONIeHHO pasfaralowuxcs XUMUYEeCKUX
BELeCTB AO/IKEH ObiTb pa3paboTaH Tak, 4YToObl B xoA4e hasbl pas3noxeHus
6b1110 NPelyCMOTPEHO AOCTATOYHOE KOJINYECTBO U3MEPEHWNIA.

5.5.3 MamepeHune mnHepanmsaymmn

MuHepanusauna MoXeT ObiTb M3MepeHa MpPAMbIMUA WA KOCBEHHbLIMM
mMeToAamu.

5.5.3.1 KocBeHHble namepeHmns razoB 14C (14C 02 n 14ACH4)

MpamMoit noacyeT Npo6 € NOMOLWbH XUAKOCTHOW cumHTuansauumn (LSC)
He BO3MOXEH M3-3a BbICOKOro YPOBHS TBEPAbIX YacTuy, B obpasuax. Moatomy,
o6pasuybl LEeHTpUAYrMpyoT, HaAOCAAO0YHYH >KMAKOCTb aHan3upylT Ha
06LYy0 pagMoakTMBHOCTb C nomouwbio LSC, TBepAble BellecTBa CXuUrawT U
3aTeM aHa/IM3MpylT Ha paguoakTMBHOCTb, 4YTOObLI onpefennTb OOLLYH
pagnoakTUBHOCTbL B obpasue. VHavBuAyasibHble napanfnefnibHble o06pasubl
cbpoxeHHoro ocagka (Hanpumep, 1 mMna) oTbuparT M3 Kaxaolh npobbl B
LEeHTPUYXHbIEe NPoBMpKKN, KOTOpble cofepXaT [AOoCTaTOYHOe KOJIMYecTBO
KACNOTbI AN CcHMxeHma pH pgo < 2. O6pasybl  UeHTpudyrnpytoT,
HaJOCaAO0UYHY >KUAKOCTb MNEPEHOCAT B  CUMHTWUANSALUMOHHLIA  ON1aKoH,

KOTOpbIA OCTaBMSAOT B BbITSXKHOM LWIKaddy Ha HO4Yb, UYTOObl PACTBOPEHHbIN
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4C02 andpdyHaumpoBan wu3  obpasyos. O6pasubl cMelmMBawT €O

CUMHTUNMSAUMOHHBIM KOKTEnem, noaxoaswum ans matpuupl obpasua, u
aHaNU3NpPyT C MNOMOLLbI0 XMAKOCTHON cumHTUnnaumn (LSC). Teepable
BelwecTBa, OCTaBlIMECH B LEHTPUIYXHOW NPOGUPKE, CXUraltT C NMOMOLLbIO
okncnutTensa obpasua nepen XuAKOCTHOW cumHtunnauyuein (LSC). MpoueHT
NoNy4yeHHoOro raza 24C02 paccunTbiBaeTCA W3 pasHULbl Mexay o6Limm
noAcYeTOM B BMOTUYECKUX U abMOTUYECKMX obpasLax.

5.5.3.2 lMpamblie nsmepeHunsa 14C02wn 14CH4

Boigenuswninica 14C02 un MCH4: npsimble m3mepeHua ,4C02 n 14CHA4
BO3MOXHbl JIMWb B FEePMETUYHOM MPOTOYHON CUCTEME C COEAUHEHHbLIMMU
OCHOBHbIMX NnoBylwkamun. Onsa 14C02, nepBasi OCHOBHasA /iOBYLUKA CUCTEMbI
ynaB/iMBaHuA ypanseTcsa U ObICTPO 3akynopuBaeTcs. OCTasibHble JIOBYLLKU
npoABuratoT Bnepes B TOM >Xe MNopsAgke W 3a CyLecTBYHLWMMU NOBYLUKAMU
pasMeLwalnT CBeXue NOBYLUKM, Kak MOXHO CKOpee MnogKNvatT cuctemy
ynasnivBaHus. MoBTOpHble Npobbl (Hanpumep, 1 M) M3 OCHOBHOW JIOBYLLUKM
yAanaAwTCca, NoMeLwarTcsa B CUUMHTUNMAUUOHHbIE (h/1akOHbl M CMEeLInBaloTCA
CO CUMHTUANALUMOHHBLIM KOKTEWNeM, NOAXOAAWMM A5 MaTpuubl Npobbl, K
aHanu3MpyrwT C NOMOLLbI XKXMAKOCTHOW cumHTuanaumm  (LSC). Ans
onpegenenns 1CH4, 3Ty npouegypy nNOBTOPSOT CO BTOPOWM CUCTEMOWA

ynaBnnBaHuA.
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PactBopeHHbIi NC02 (thakynbTaTuBHo): O6pa3ubl ocagka (wwnama)

(Hanpumep, 10 M) oT6GMpalTCca 4Yepe3 OTBepcTue A9 oTbopa npobd B
TECTOBOM cocyfa. 3aTeM MX MOMeLWarT B COCyAbl (Hanpumep, CTEKNSHHbIN
o6nomeTp Bellco 2556-10250), o060pyAOBaHHblIE OTCEKOM, COAEPXAaLLMM
cooTBeTCTByOWMNA abcopbeHT CO2 (Hanpumep, 1,5 H. KOH). Cocygbl
3akynopmsaloT M A06aBNAKT [OCTATOYHOE KOMIMYECTBO  KUC/OTbl  ANs
CHmKeHnss pH npob6 Ao < 2 6e3 coobueHnss npob ¢ armocdepoii
(npunoxeHune 1). O6pa3yam NO3BONAKT OTCTOATbLCA B TEYEHME [0CTAaTOYHO
NPOAO/HKMUTENIbHOTO BpemeHn, 4tobbl CO02 gudpdpyHauposan u3 pacrteopa U
NMPoOn3oLW/I0 ero ynaBnuBaHue abcopbeHToM u3 cBOGOAHOro MpocTpaHcTBa
cocypga. O6pasuybl abcopbeHTa CMewunBawT CO  CUUHTUANALMOHHBLIM
KOKTennem, noaxogawmm Ans maTpuubl Npobbl, N aHaIM3NUPYOT C NOMOLLLIO
XngKocTHol cumHtunnauymm (LSC).

5.5.3.2 KocBeHHble n3mepeHnsa 3HD

MapannensHble Npobbl ocagka (wnama) (Hanpumep, N=8) oTbuparT 13
TeCTOBbIX 06pa3LOB B LLEeHTPUMYXHbIE NPOOGMPKKY, copepxalline focTaTovHoe
KOIMYECTBO KUC/OTbl A1 CHUXeHUs BenuuunHbl pH po < 2. Cogepxumoe
CMeLnBatT 1 LeHTpudyrupytot. NHaMBmayanbHble napasnesibHble oo6pasLbl
Hagocafo4vyHOW XuakocTn (Hanpumep, 1 mna)  nomewiawT B OTAE/bHblE
donakoHbl. [MoNoBMHY 06pa3yoB HeMeANIeHHO aHa/IM3UPYT C MOMOLbIO

XUOKOCTHON  CUMHTUANAUMM AN «MOKPOro»  u3MepeHusi. OCTaulbHble
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06pasupbl OCTABNSAT HA HOUYb B BbITSHKHOM LKAy A0 MOJSTHOW OCYLUKM W ANns

ypanenns 3H20. O6pasubl CMewwmnBalT CO CUMHTUANALMOHHLIM KOKTENNEM,
NOAXOAALWMUM ANA MaTpulbl NPo6bl, N aHASIM3UPYOT C NOMOLLbIO XUAKOCTHOM
cumHTUnnaumMn  (LSC). TpoueHTHoe cogepxaHme 3H20 paccyMTbiBaeTcs,
NCXOAA M3 pasHuLbl Mexay oMM NoACHETOM B MOKPbIX M CyxmMx obpasuax u

MCXO/[IHbIM YPOBHEM PaJMOaKTUBHOCTW, BBEAEHHbLIM B 06pasLbl.

5.5.4 N3mepeHne obuiel pagnoakTUBHOCTU B COPOXEHHOM OcCajKe
(wname)

MpamMoit noacyeT Npo6 € NOMOLbIO XUAKOCTHOW cumHTunnauum (LSC)
He BO3MOXEH M3-3a BbICOKOro YpPOBHS TBEpPAbIX YacTul B obpasuax. Moatomy,
o6pasubl LEeHTPpUYrMpyroT, HaLOCALOYHYK >XUAKOCTb aHa/IM3MpylT Ha
00LLYI0 paAMoaKkTUBHOCTL C nomolbid LSC, TBepAable BellecTBa CXurawT U
3aTeM aHa/IM3NpyT Ha paguoakTMBHOCTb, 4TOObLI oOnpefenuTb OO6LLYH
pagnoakTMBHOCTbL B obpasue. MNHAvBuAyanbHble napasifiefibHble o6pasubl
cObpoxeHHOro ocagka (Hanpumep, 1 mna) oTbMpaldT M3 Kaxpgolh npobbl B
LEeHTpUMYXHble Npobupkn. O6pasubl  LUEHTPURYIMPYOT, HaA0Caf0uHYIO
XUOKOCTb NEePEeHOCAT B CUMHTUANAUMOHHBIA donakoH. Ob6pasubl cMelmBaloT
CO CUMHTUNMALMOHHBIM KOKTEWNEeM, NOAXOAAWMM ANA MaTpuubl obpasua, u

aHaNM3NpyT C MOMOLIbI0 XXMAKOCTHOW cumHTUAnsumn (LSC). Teepable
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BelLecTBa, OCTaBLUMECS B LEHTPUYXHOI MNpPo6UpPKe, CXKUralT C MOMOLLbIO

okncnutens obpasua nepeg xuakocTtHol cumHtunnaymei (LSC).

5.5.5 M3amepeHune ncxogHoro BellecTtsa 1 NPoOAYKTOB pasfioxXeHus

5.5.5.1 3kcTpakuus

Mpobbl cOpoXeHHOro ocafka (wnama) oTéuparT U3 abuoTUYECKUX W
6moTnyeckux obpasyos. O6beM npobbl, Kak npaBwunio, coctasndeTr > 10 mn.
Tem He MeHee, 06bemM OyaeT 3aBMWCETb OT TECTOBOW KOHLEHTpauum,
YAENbHON aKTUBHOCTM Y YyBCTBUTE/IbHOCTU aHa/IMTUYECKNX Npoueayp.

ans KOHLEHTPUpPOBaHMA M N3BJIeYEHMUA obpasuos MoryT
MCNOMb30BaTbCA  pasHble  nogxoApl. [oATBepXAEHHbIM  noaxon — ANA
HeneTyunx uccregyembiX BELLECTB BK/IOYAEeT MrHOBEHHOE 3amopaxuBaHue
o6pasyoB ¢ nocneaywuein nuodunmlauneli 1 aKCTpakumMen Cyxoro ocratka
COOTBETCTBYKOLWMUM(N) pacTBopuTesiem(aMn) A9 UCXOOHOTo BellecTsa U
NPOAYKTOB pasnoXxeHus. MrHoBeHHOEe 3aMopaxkmBaHue 6bICTPO
ocTaHaB/MBaeT OWOJIOTMYECKYD akTMBHOCTL 6e3 rmgposvsa  Win  WHOro
N3MEHEHNss NabunbHbIX UCCedyeMbiX BELLeCTB. 3aMOpaxunBaHue SABASETCH
ObICTPbIM  MpoLeccoM, ecnav  ANA  NorpyxeHns cocyga € obpasuom
MCNOJIb3yeTCHA A0CTaTOYHO [/lyboKas BaHHa C CyXUM JiboM / aueToHOM Wnn
XUOKMM a30TOM. YPOBEHb 3aro/sIHEHUS BaHHbl AO/DKEH MOKPbIBaTb YPOBEHb

npo6bl B cocyae. MosyyeHHble 3KCTPaKTbl MOTYT ObiTb CKOHLLEHTPUPOBAHBI
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BbiMapuBaHvem, UK o6uias paavoaKkTMBHOCTb B KakAOM  3KCTpakTe

onpeaensieTcs ¢ NOMOLWbI XUAKOCTHON cunHTunnauum (LSC).

ans neTyumnx nccnenyembix BELLEeCTB, o6pasupl MOXHO
LeHTpudyrmposatb, U UCXOLHOE BELLECTBO W MPOAYKTbl Pa3foXeHUs MoryTt
ObITb N3B/EYEHbI M3 XWUAKOCTU Ha TBEPAON (hase WM XUAKOCTb-XKMAKOCTHOW
aKCTpakuunei. Teepable BellecTBa MOryT ObiTb U3B/IEYEHbI HENOCPEACTBEHHO
WIN B CMECU C CYLUU/IbHbIM areHTom (Hanpumep, cy/bgaTtom HaTpus), Ux
npeaBapuTenbHO cylwaT A0 W3B/EYEHUS C COOTBETCTBYIOLLEN CUCTEMOIA
pactBopuTeneii. B anbTepHaTtMBHOM C/yyae, TBepAble BelecTBa M3B/IeKaloT,
1 3aTeM yOansaT BOAY U3 pacTBOPUTESIA NMyTeM NPOMyCKaHUA Yyepe3 KOJIOHKY,
cofepxallyl CywWnbHbiA areHT. O6was pagnoakTMBHOCTb BO  BCEX
3KCTpakTax onpeaensietcss € NOMOLLbK XWUAKOCTHOW cumHTunnsaumm (LSC).
Mpu KOHUEHTPUPOBAHUWN 3KCTPAKTOB, coAepxawmx netyuyme wuccnepyembie
BEWecTBa WAM  NPOAYKTbl  pas3/fiokXeHus, Heobxoaumo  cobnwjaTb
OCTOPOXHOCTb.

MoryT ncnonb3oBatbCA W [pyrne noaxoAbl, HO ANA BCEX NOAXOL0B
B&XHO perucTpupoBaTb M3BJ/IeYEHNE W y4yUTbiBaTb BPeMs, HeobxoaMmoe O/
npekpaweHns 61MonorMyeckon akTMBHOCTU, U UCNOMb30BaTb €ro A1 BpeMeHU
oTb6opa nNpob A4s19 KNHETUYECKOro aHam3a.

5.5.5.2 AHanIn3 UCXO4HOT0 BelecTBa N NPOAYKTOB pa3/ioXeHUA
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OTHOoCcuTEeNbHOE  60NbLIOE  KO/IMYECTBO  UCXOAHOTO  Belwectsa WU

NPOAYKTOB pPas/ioKeHNsA B 3KCTPakKTax MOXET ObiTb onpefeneHo C NnoMoLLbH
TOHKOC/OWHON XxpomaTtorpadgum (TCX), BbICOKOI(DEKTUBHOM XNAKOCTHOM
xpomarorpadpum (BIXKX) nnm apyrux metoaoB pasfeneHnsa ¢ BO3MOXHOCTbHO
06GHapyXeHnsa paanoakTUBHOCTMN.

Ecnn pocTynHbl 4yBCTBUTE/IbHbIE Cheunduyeckne aHannTuyeckme
MeToApbl, MNEepPBMYHOE OMOPA3/IOXKEHNE MOXHO OLEHUTb, MK3Mepss 06Lyto
OCTaTOYHYK  KOHLEHTpauui  WcclefyemMoro BellecTBa W MPOAYKTOB
pa3noxeHna BMeCTO UCMOJIb30BaHNSA pagnon30TONHbIX METOLO0B.

5.5.5.3 XapakTepucTtrka nNpoAyKTOB pa3/10XeHUs

Ecnn Bo3MOXHO, XpomaTorpaduyeckoe noBeaeHne HeEN3BECTHbIX MUKOB
Heob6XxoAMMO CpaBHMBATb C MUKaMU 419 OXUAaeMblX NPOAYKTOB pas/oXeHus,
€eC/I CyLWecTBYIOT COOTBETCTBYHKLLME ayTeHTUYHble cTaHgapTbl. B obuwem
cnyyae, KOMIMYECTBO M 4yucToTa MPOAYKTOB Pa3fOXEHUsl, MNOYyYEHHbIX B
HacTosILLEM UCMNbITaHWKW, AeflaeT HEBO3MOXHbIM NPOBEeAEHNEe OKOHYaTesIbHOM
nogeHTuduKauun  apyrumm - npsmbiMu - cnocobamu. B 3aBucumoctu  OT
Xpomatorpauyeckoro noBefeHus, kak MpaBuio, MOXHO OnpeaesnnTb,
ABNAeTCA sim MeTabonut 6osiee UM MeHee MNOJIAPHbIM, YeM WUCXOAHOe
BewectBo.  Takas MHbopMmauua B codeTaHMm  C U3BECTHbIMU
OUOXMMUYECKUMM peakuusamMn 1 NosiBNIEHNEM N UcYe3HOBEHWEM meTabosimTa

B X04e 6MOpasfioxeHns MoxeT cchopMUpoBaTh AONOMHUTENbHYO OCHOBY A/
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naeHTndukaumn. Ecnu Heobxoammo, OCHOBHbIX NPOAYKTOB Pas3/IoXeHUs

MOXeT OblTb OueHeHO ¢ nomowbi B3IXX (Hanpumep, [27]) ¢
Mcnosib3oBaHMeM MOTOYHOTO AEeTeKTopa paanoaKTUBHOCTMU.

5.5.6 V3mepeHue u3BJieYEHHbIX TBepAbliX BEWECTB W CTeneHu
BK/IIOUEHNA B Buomaccy

Vi3BneyeHHble TBepable BelwecTBa CKUratT A8 OonpefesieHns YpPOBHSA
aKTUBHOCTW OCTaBLUMXCA TBEpAblX BeWecTB. YPOBEHb paguMOakTUBHOCTU B
6MoTnYeckux TBepAbIX BellecTBax Bbllle, 4YemM B TBepAblx Tenax us
abuoTMYecKoro  KOHTPONsA, 4YTO O0ObIYHO  ABNAETCA  CBUAETE/IbCTBOM
BK/IIOYEHNSA pajnoakTMBHOCTM B 6Guomaccy. PacnpocTpaHeHwe [aHHOM
paanoakTMBHOCTU B pas/iNYHbIX KOMMNOHEeHTax 6uomacchl (T.e. HYK/TEWHOBbIX
Kucnotax, 6esikax, KNeTouHbIX CTEHKaxX U Np.) MOXHO ONpeaesiTb, UCNob3ys
MOAMMLMPOBaHHYO npouenypy [28].

5.5.7 NN3amepeHue pagnoakTUBHOCTU S1IeTYUUX BELLECTB

[na netyynx uccnepyembix BeLLeCTB, NleTyyne BelecTBa U3BJieKalTcA
M3 JIOBYLUEK COOTBETCTBYIOLWUMN pPacTBOPUTENAMM, U PagUoakTUBHOCTb
SKCTPaKTOB aHaIM3NpyeTcs C MOMOLLbI0 XUAKOCTHOW cumHTunnauyumn (LSC).
OTHOCUTEeNbHOE 60/bLIOE KOSIMYECTBO WUCXOAHOIO BewecTBa U NPOAYKTOB
pasfiokeHusa B aKCTpakTe (ax) MOXeT 6bITb onpefeneHo, Kak onncaHo BbiLLe.

6 BuopasnoxeHne B CMeELWaHHOMA CUCTEME O4YULEHHblE CTOYHbIE

BO/Abl-NOBEPXHOCTHbIE BOAbI
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6.1 BeegeHune

6.1.1 [daHHOe wuCMbiITaHNe 3aKM4yaeTcsd B OLeHKe 6ropasnoxeHns
yacTu XUMMYECKOro BeLlecTBa, KoTopas mnocsie 06paboTkM nonajaer B
coctaBe cbpoca B MOBEPXHOCTHble BOAbl. OHO MOXeT WCMNosb3oBaTbCA ANA
AeMOHCTpaunn 6ropasnoxeHus, NPONCXOAALLErN0 B OUYUCTHBLIX COOPYXEHUSX
M npojosiKawLeroca B OKpyxawuweh cpese. OHO TakkKe MOME3HO A1
onpefeneHns cTeneHn 6MOpasoXeHns, a TakkKe TEMNOB MepPBUYHOIo U
OKOHYaTeNbHOro 6MopasfioXeHnss B OObeKTe OKpyxawwein npupoaHOi
cpefbl. Pe3ynbtatbl 3TOr0 Tecta MOTYT MCMO/Mb30BaTbCA [O19  OLEHKU
CHWXEHUS  KOHUEeHTpauuum  XMMWYecKoro BelwecTBa B pesynbraTe
6uopasnoxeHns 3a Bpems ABWXEHUA ob6bema BOAbl BHW3 MO TEYEHWU OT
CTaHUMM  OYMCTKM CTOYHbIX BOA. TecTtoBasd cucTtema COCTOUT  ©3
CBEXeCOoOpaHHbIX MOBEPXHOCTHbIX BOL W OYMLLEHHbIX CTOYHbIX BOA,.
MoNesHoCcTb  M3MepseMblX TeMnoB A1 TOYHOITO  MPOrHO3MPOBaHMUSA
BO34eNCTBNS BHU3 MO TeYeHU0 OyaeT 3aBUCeTb OT TOYHOCTU MOAE/IMPOBaHNUSA
peasibHbIX YC/NOBUIA B 30HE CMeleHusa. Hapagy ¢ KOHUueHTpauumel
nccrnefyemoro BeLecTBa, K pakropam, B/IMAOWMM Ha MPOeKTUpoBaHune
[aHHOTo0 WUCNbITaHUA, OTHOCATCA YPOBEHb TBEPAbIX BELECTB B OYULLEHHbIX
CTOYHbIX BOAAX M CTeneHb UX pa3baBfieHNss B NOBEPXHOCTHbIX BOAAX.

6.1.2 nAa mogenupoBaHMsA YCNOBWUW, CBA3AHHBIX C 3NU304MYECKUMU

3MUCCUSIMA  XMMMWYECKOTO  BellecTBa, COOTBETCTBYHLWMM  06Gpasom
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0TOOpaHHY0 CMECb MOBEPXHOCTHbIX M OUMLLEHHbIX CTOYHbIX BOA, UHKYOUPYHOT

KOHUEeHTpauuen  uccnegyemoro  XMMWYECKOro  BeLLecTsa, KoTopoe,
NPeAnoNoX1UTE/IbHO, MOXET MPUCYTCTBOBATb B OYMLLLEHHbLIX CTOYHbIX BOAAXx,
pa3baBneHHbIX B MNOBEPXHOCTHOW BOAe B pe3ysbTare amuccuii. B atux
C/yyasix, XMMU4Yeckoe BeLLEeCTBO W NPOAYKTbl €ro Pas/ioXeHUs 06bIYHO He
HaxogATCA B  PaBHOBECHOM  COCTOSiHAW, W Habnwgaetcs  KMHeTuka
KBa3unepsoro nopsgka wiav BToporo nopsgka Monod. [Mogxogpl Ans
onpeaeneHns KOHUEHTPaLUnii OYNLLLEHHbIX CTOYHbIX BOA MOXHO HaliTn B [25] 1
[26].

6.1.3 Ana  xumuyecknx BellecTB, KOTOpble MocTynawT unu 6yayt
noctynaTb HENpepbiBHO B CTOYHbIE BOAbl, NPOAYKTbl Pa3/iIOXEeHUs B
yCTaHOBKe 06paboTKmM 6yayT aganTupoBaTbCsl K XMMUYECKOMY BellecTBy. s
CYLLECTBYIOLMX XUMUYECKMX BELLECTB, HENpPepbiBHO MNOCTynawwmx B
CTOYHblE BOAbl, MOBEPXHOCTHAA BOAA C OXUAAEMbIM YPOBHEM KOHLEHTpauuu
nccnegyemoro XMMUYEcKoro BellecTBa U CBeXecoOpaHHbIX O4YULLEHHbIX
CTOYHbIX BOJ, B pamkKax 3a[aHHOro CcueHapusi BbIrPy3kW, MO3BOJIUT
obecneuntb Haumbonee peasIMCTUYHbIE KUHETU4Yeckne pesynbTaTbl. 1A
HOBbIX XWMWYECKUX BELLEeCTB, HENPepbiBHO BbIFPYXaKLWNXCA B CTOYHblE
BOAbl, WCMO/Ib30BaHMWE OYMLLEHHbIX CTOYHbIX BOA, KOTOpble MOABEpPrInCh
BO34ENCTBMIO  XMMUYECKOro  BewectBa B  /1abopaTopHbIX  YCNOBUAX

MOZEe/IMPOBaHNa akTMBHOIO una (Hanpumep, [3]), no3BoAnT nonyuuts 6onee
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TOYHYH KMHETMKy. CnegyeT OTMETUTb, YTO WCMoNb3oBaHue [3] Morio 6Gbl

NMPVBECTN K 3aBbILUEHHOI OLEHKe pas3/ioKeHWs MO CPaBHEHMIO C peasibHOl
cuTyaumein B nnaHe BbIGPOCOB B OKPYXAIOLLYO cpesy.

6.1.4 B 60nblIMHCTBE C/yyaeB, WUCXOAS U3  aHANIUTUYECKUX
pekomeHaaumii, BbINOSIHEHME WCMbITAHWS NpU (PaKTUYECKUX KOHUEHTpaumsx
NMOBEPXHOCTHON BOoAbl OyAeT HeBO3MOXHO. [loaTomy, Habnwpaemble
nokasaTtenn TemnoB 6MOpPasNoXeHUs He MOryT ObiTb NOJSIHOCTHLI TUMUYHBIMM
ANa  (hakTMyeckmx YCNOBUI  OKpyXawwein cpeabl W [OOMKHbI  ObITb
paccMOTpeHbl B MHTepnpeTauumn pesybTaTos.

6.2 O6was npoueaypa UCnbITaHUA

6.2.1 Wccnegyemoe  XxMmMmMyeckoe — BELLECTBO  WHKYOMpYKOT  C
abnoTMyeckumMn 1 BMOTUYECKUMU CMECAMM  NOBEPXHOCTHOM BOAbI U
OYMLLEHHOW CTOYHOW BOAbI B Te4yeHue OnpefeneHHOro  nepuoaa.
COOTHOLWLEHME AaHHbIX KOMMOHEHTOB 6a3mpyeTcsi Ha crneunduyeckom wunm
o0UlEeM CUeHapusix BO3AENCTBUS 3MUCCUMIA OUYULLEHHON CTOYHON BOAbI Ha
NMOBEPXHOCTHYKO BoAdy. buonornyeckas akTMBHOCTL MoAaBASETCA  Npw
abnoTtnyeckom KOHTpoOne, KOTOpbIi nucnonb3lyeTtca  Ans OLEeHKM
MUHepasiM3aumm no pasHuue, onpegensaowen atpeKTMBHOCTb IKCTPAKLUUN U
BOCCTAHOB/IEHMSA WCXOAHON MOMEKY/bl, U KONIMYECTBEHHOIO ONUCaHus APYyrux
MPOLLeCCOB pPassfioXeHns, TakMx Kak rMaposin3, OKUC/IeHWe, ucnapeHve wnu

copobumMsa Ha 3KCNEePUMEHTaIbHOM 060pYyA0BaHUN.
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6.2.2 Ecnn onpegeneH aHanuMTUY4ecKMin MeTod C  Heobxoammon

YyBCTBUTE/IbHOCTbLIO, CKOPOCTb Pas/iokeHUs WUam TpaHcdopmaunm NcXxogHoro
BewecTBa MOXeT OblTb onpegesieHa C  UCMNOJb30BaHWEM HEMEYEHOro
nccnegyemoro Bewectsa WAM N0 nocregyrowein  ybbuim  XMMUYECKOro
BellecTBa HenocpeacTBEHHO B  CTOYHbIX Bogax. Tem He  MeHee,
OKOHYaTesibHOe 6uopasfnoxeHne He MOXeT OblTb onpefenieHo, ecnm nyTb
61Opas3IoKeHNss He U3BECTEH A0CTAaTOYHO XOPOLWO W A8 MOTeHUManbHbIX
NPOAYKTOB  pasfOXeHWs He  [AOCTYMHbl  aHaMTU4eckue MetTogbl C
Heo6X0ANMOI YyBCTBUTE/TIbHOCThIO.

6.2.3  3JKonornyeckn  3HauyMMmble KOHLeHTpauumn nccnenyemoro
BellecTBa A03MpyloTCca B abuotnyeckne n 6MoTUYeckne TeCTOoBble CUCTEMBI,
KOTOpble  WHKYOGMpYyKTCA  Mpu  COOTBETCTBYWOLWEW  Temnepatype C
HenpepbIBHbIM nepemMeLlunBaHneM, ecnu npuemMaemo. O6pasubl
nepuoanyeckn yaansawTcsa ANns onpeaeneHus MuHepanmsaumm M nepBUYHON
6uogerpagauunn.

6.2.4 TeCTbl MOTyT ObITb BbIMNO/IHEHbI C UCNOJ/Ib30BAHMEM OTKPbITOW UK
repMeTUYHON MPOTOYHOW CUCTEMbI, [Ae WCNONb3YHTCA JNOBYWKA ANS
ynaenveaHuna Bblgenswouwieroca 14C02 3akpbiTad npoToyHasa cucrtema
ABNAeTca o6s3artenbHOM AN NeTyuux uccnefyembiX BewecTB M 00bl4HO
npegnoytutesibHa Ana 14C-medyeHblX wuccnepyembix BewecTB. OTKpbITble

CUCTEMbI MPUMEHUMbI  ANA  HEeNeTyuuMx XuUMuU4ecknx BewectB H u
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npegHasHayeHbl [ANn8 AeTanv3auun KUHETUKM npouecca  6GuopasfioxeHus

HeneTyunx nC-nccnepyemblix BELLECTB, Ybsi CMNOCOGHOCTb K MUHepanm3auum
6blna ycTaHoB/ieHa paHee. B OTKpbITOl cucteme MuHepanmsaumns go MC02
MOXeT ObITb onpefesnieHa KOCBEHHO NyTeM U3MEpPEeHUs PasHOCTU OCTaTO4YHOM
pagnoakTMBHOCTM 06pas3LoB OMOTUYECKON M abuoTUYEeCcKon cuctem nocne
nogkucnenuns. Kpome ToOro, MwuHepanusauma [0 3H20 moxeT ObiTb
onpegesieHa KOCBEHHO MNyTeM W3MEPEHUs pasHuubl  pagnoakTMBHOCTU
06pa3uoB nocse Cywkn. B 3akpbiTbiX NPOTOYHbLIX CUCTEMAX BblAENAOLWMIACA
14C02 n3mepsieTcss HenocpeAcTBEHHO B OCHOBHOW /1OBYLWIKE. K Tomy Xe,
pacTBopeHHbln ,4C02 onpegenseTca nyteMm nNogkucneHuss obpasuoB B
3aKpbITOM COCyAe W U3MEPEeHUss pajMOakKTMBHOCTM B OCHOBHOW /OBYLUKE,
coaepxalleica B cocyqe.

6.2.5 O6pasybl M3 060MX MWCMbITAHUIA aHanM3MpylT Ha 06LLYyH0
pagnoakTMBHOCTb, W3B/IEKAEMbIE  UCXOAQHOE BEWEeCcTBO W NpoAyKThbl
pasnoxeHnsas WM  paavoOaKkTMBHOCTb  W3BJIEKAEMbIX TBEpAblX  BeLLecTB.
CofepxaHue MCXOOHOr0 BelwecTBa U MPOAYKTOB PasfioXeHUs onpegensiercs
C MNOMOLb XpomaTtorpadomyeckoro pasfgesieHnss W, eciv  BO3MOXHO,
paguvoaHanMTU4yecknx  MeTofOoB  OOHapyxeHus. Teepable  BellecTBa,
OCTaBLUMeCs Mnocfe npouecca 3KCTPakLMK, CKUralT A5 OLEHKN BK/IOYEHUS
B GMomMaccy no pasHuue unn B fasibHelweM pasfensiT Ha dpakuun ans

onpeaeneHna nNornoweHns pasiMyHbIMU KOMMNOHEHTaMn 6ruomacchl. MonHbIi
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MacCCOBbIii 6aslaHC TECTOBOW CUCTEMbI NOAyYarT UCXOAS M3 NOJSIHOW CYyMMbI

BCEX ppakumin ons Kaxaoro obpasua.

6.3 NpMeHNMOCTb MeToha

MeTo4 MOXHO Nlerko MCnoab3oBaTb A1 PacTBOPUMMbIX B BOAEe WM
N10X0 PacTBOPUMbIX MaTepuasioB, KOTOpbIe He ABMAOTCA NeTyuynmu. Metop,
Takke MOXeT OblTb afanTupoBaH A/ /NeTy4ynx BellecTB. Kak npaswuno, A/
OLEHKM MUHepanu3aunn TpedyroTca MC- unm 3H- pagnoakTuBHbie MeTku. [Ans
OLEHKN MepPBMYHOTO OMOPAa3NoXEHUA MOXHO WCMO/b30BaTb UM MeEYeHble, U
HemeyeHble coefMHEHMS.

6.4 OnncaHne mMeToAa UCNbITAHUA

6.4.1 SkcnepumMeHTaNbHaa ycTtaHOBKa

6.4.1.1 O6bem cMecK NOBEPXHOCTHAsA BOAA-O4MLLEHHAA CTOYHAsA BoAa
B TECTOBOW npob6e ornpefensercsa B 3aBUCUMOCTM OT Ko/myectsa M obbema
obpasuoB, HeobxoAuMbIX [ANs oueHku. Kak npasuio, oT 1 go 2 n
NMOBEPXHOCTHOW BOAbI NOMELWAaKT B OyTblsIMN BMECTUMOCTbD 2 wim 4 1.
OTKpbITbIE CUCTEMbI, 0ObIYHO, 3akpblBatOT MNEHONNacTOBOM WM  BaTHOM
Npo6KoI ANA CBeAEeHMA K MUHUMYMY ucnapeHus BoAbl. [pOTOYHbIE TECTOBbIE
cocyfbl 3aKkynopusalT COOTBETCTBYHLLMM YCTPONCTBOM, 060pPYyLOBaHHbIM
Nnpo6o0TOOPHBLIM  OTBEPCTMEM C KnanaHoM Ana ortbopa o6pasuos w
NPONycKaHWs BXOASALWMX M UCXOAALWMX ra30BbIX NOTOKOB. [aHHOe YCTPOMCTBO

MOXET NpeAcTaBnATb COO0M Pe3nHOBYKD NPOOKY, HO Mpu paboTe C NeTyyYynumMmn
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rMapoo6HbIMKM  TECTOBbLIMM  BelecTBaMU PEKOMEHAYETCS UCMONb30BaTb

cTekno. MNpn TecTMpoBaHUK NIeTy4MX BELLECTB Takxe pekomeHAyeTcs, 4ToObl
ra3ooTBogbl M TPyoKM MNpo6OOTOOPHUKA Obl/IM U3rOTOB/IEHBI U3 UHEPTHBIX
mMartepuanos (Hanpumep, nonuteTpadTopaTuneH (MTPI), HepxaBeroLlwas
cTaslb, CTEKNO).

6.4.1.2 CB060AHOE NPOCTPAHCTBO TECTOBOrO cocyda MOCTOSIHHO
npoayBaeTcs rasoM WAM BO3AyXOM, CBO6GOAHbIM OT CO02 CO CKOPOCTHIO,
[OCTaTOYHON ANA NoAAepXaHMA B akTMBHOM W€ a3pOOHbIX YC/I0BWIA, HO He
cnuwkom 60nblWON Ana  npepoTBpaweHns addekTmBHoro yHoca CO02
TecToBbIi COCYy[, COEAUHSAOT C Cepueli NOBYLIEK, CoAepXawunx rmapokKcug,
kanua (Hanpumep, 1,5 N) uam gpyrux cooTBeTcTBYyHOWMX abcopbeHToB CO02
MycTble NOBYLUKX, Kak MpaBwuio, BKIOYAKTCA B CUCTEMY YyNaBnvBaHuA AN
npeLoTBpaLLeHns obpaTHOro Toka Wi KoHgeHcauuu.

6.4.2 Ob6opygoBaHue

Ncnonb3yetcs cnepywouiee cTaHgapTHoe nabopaTtopHoe
obopynosaHue:

- pas3nuyHas CTekIsiHHas nocya v nuneTku,

- MarHuTHble MeLlankm nnn werikep  Ans HernpepbIBHOrO
nepemMeLlInBaHnA COAEPXKMMOro TECTOBbLIX KONO;

- ueHTpudyra;

- pH-meTp;
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- BaHHa ¢ TBepabim C 02 (cyxoit nea) / aueToOHOM WA XUAKAM a30TOM;

- CylIMIKa ¢ 3aMOpO3Koi (nnodpunmsarop);

- Neyb WM MUKPOBOJIHOBAA Neyb A1 onpefesieHns Cyxoro Beca;

- annapat a18 memopaHHoi hmnnbTpauum;

- aBTOK/1aB;

- cpefcTBa ANns 06paboTKM MeyeHbIX BELLECTB;

- obopyaoBaHMe A5 KOMMYECTBEHHOro onpegeneHns 14C un 3H B
XUOKUX 1 TBEPAbIX Npobax (Hanpumep, XUAKUA CUMHTUANALUNOHHbBIA CYETUMK
LSC);

- obopypoBaHMe [ANA KOMMYECTBEHHOro onpepgesneHna 14C u 3H B
TBEpAbIX Npodax (Hanpumep, OKUCUTESb);

- obopypoBaHve ana ynasnvBaHus netyunmx 14C u 3H 13 rasoBoii
cucteMbl  ynaenvBaHua  (nocneposaTesibHble  JIOBYLIKM  HA  OCHOBE
aKTUBMPOBAHHOIO YIS WX aHanorMyHoe obopyaoBaHue);

-obopygoBaHne a1 TOHKOCNOWHON Xxpomartorpagmm (TCX) wnn
BbICOKO3(D(PEKTMBHOI XNAKOCTHOW XpomaTorpadun (BIXX);

- 0bopyaoBaHue Al KoNmyecTBeHHoro onpegenenus 14C n 3H gna TCX
(ckaHep) nnmn BOXXX (nocnegoBaTenbHbIn AETEKTOP);

- aHa/IMTM4Yeckoe obopyaoBaHue A7 onpefesieHvus uccnegyemoro (u

CTaHAapTHOrO) BelLecTBa, €c Heo6XoAMMO MNPOBEAEHNE KOHKPETHOrOo
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XUMNYECKOTo aHanmsa (Hanpumep, rasoBblii xpomaTorpady, Xxpomatorpad ans

B3)XXX, macc-cnektpomeTp).

6.4.3 Bbl6op 06pa3y0B OKpyxarowei cpeabl

6.4.3.1 WCTOYHMKM NOBEPXHOCTHON BOAbl, AKTUBHOTO WIa Wn
OYMLLLEHHOW  CTOYHON  BOAbI  AO/DKHbI  COOTBETCTBOBATb  MCMbITAHUIO
mMoZenvpoBaHneM. [na NpoBefeHUA OUEHKM KOHKPETHOro MecTa aKTUBHbIN
W UM OYMLLEHHas CTOYHas BOAa AOJ/DKHbl ObiTb NOJTyYEHbl U3 KOHKPETHOW
CTaHUMM OYUCTKN CTOYHbIX BOJA, O/11 KOTOpPOM MpPOBOAMTCS McCCnegoBaHue.
Takke, NOBEPXHOCTHaA BOAa [0/HKHA ObITb MosiydeHa BBEPX NO TEYEHU OT
CTaHUMN OYUCTKM CTOYHbIX BOA. COOTHOLUEHWE 3TUX KOMMOHEHTOB [L0J/DKHO
O6bITb BbIOpaHO A1 MOAENIMPOBaHUA CUeHapus yaesibHOro notoka (Hanp.,
cnabblii MNOTOK WM CcpeiHuii NoTokK). ANbTEePHATUBHO, €C/IN  U3BECTHbI
rmgpasniMyecKne ycrioBusa HXe BOLOCTOKA, TeCTOBAsA CUCTEMA MOXET MPOCTO
COCTOATb M3 06pasLoB, MOJIYYEHHbIX HWXKEe BbiTeKatowero nortoka. OaHako
Takne yC/ioBMUA U3MEHUMBBI N C/IOXHbI AN1S MOAENNPOBaHNUS.

6.4.3.2 [na obuweli OUEHKN, aKTUBHbIA WA WM OYMLLEHHAA CTO4YHas
BOAA [AO/DKHbI ObITb MOJTyYeHbl U3 OObIYHOW YCTAHOBKM 0OpPabOTKM CTOYHbIX
BOZ, NPenMyLLecTBEHHO ObITOBbIX CTOYHbIX BOA. Takxe, NOBEPXHOCTHasA BoAa
[O/MKHA OTHOCUTBCA K TUMWYHBIM MOBEPXHOCTHLIM BOAaM, Kyga nonajaroT
OYMLLIEHHbIE CTOYHble BOAbl. Ecnn  xmmumyeckoe BeLleCTBO ABNAETCA

KOMMNOHEHTOM CTO4YHbIX BOJ, NOCTyMNnakwWmMX Ha OYUCTHblEe COOPYXeHud, nnmn
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3NM3o04udeckn nonagaeTt B CTOYHbIE BO/bl, TO CBEXECOOPAaHHbIN akKTUBHbIA W

WA OuYMLLEHHAss CTOYHas Boga OyayT waeanbHbl ANS  BbINO/IHEHMWS
ncnoitTaHmsa. OuuvuieHHaa cToyHas Bofa C YCTaHOBKM MO 06paboTke CTOYHbIX
BOZ COCTOMT W3 pacTBopa akTUBHOIO waa W OUONOrMYECcKUX TBepAbliX
BELWECTB, HO OHa MOXET W3MEHATbCA MO YPOBHIO TBEPAbIX BELLECTB U
YNNOTHATLCA X/IOPUPOBaHMEM WU ApyruMy  npoueccamn.  Hawnnydwui
crnoco6 mMogenMpoBaHus 3TOr0 CUeHapust - MUCNosib30BaTh (PUNLTPOBAHHYHO
CTOYHYO BOAY W MNOBEPXHOCTHYHD BOAY B COYE€TaHMM COOTHOLIEHUSA
pa3baBneHus LesieBoro Npoaykra v oTAaesibHoro fobassieHnss 6GUOI0rMYecknx
TBEPAbIX BELWECTB akTUBHOTO uia C UeNeBol KOHueHTpauuwein. Ecnn
OYMLLIEHHYIO CTOYHYK BOAY TPYAHO MOMYYUTb, aKTUBHbLIA W MOXET ObiTb
OTPUNLTPOBAH WM UEHTPUYrnposaH [nJ/18 U3B/eYEHUA 6MOI0rMYeCcKnX
TBEPAbIX BEWECTB, U 3aTeM pPacTBOpP M Guosiormyeckne TeepAble BellecTsa B
onpegeneHHol nponopuun MoryT ObiTb Ao6GaBneHbl B TECTOBbIA MaTepwuarn.
[ns obuwel oueHkn, EBponeiickoe TexHMYECKoe PyKoBOACTBO gonyckaeT 10-
KpaTHoe pasbaB/ieHVe O4YMLEHHOM CTO4YHOW BOAbl, cogepxawein 30 mr/n
6uonornyecknx TBepabix BeLecTB, B NMOBEPXHOCTHONM BoAe, cogepxalein 15
MI/N1 B3BELWIEHHbIX 4acTtuy, [26]. MMoatomy, 3 Mr 6MONOrMYECcKUX TBEPAbIX
Bewects B 100 Mn1 (hnnbTpOBaAHHONM CTOYHOW BOAbl WM pacTBOpa akTUMBHOIO
nna n 900 M1 NOBEPXHOCTHON BOAbI MPUGMAMXKAITCA K 06LLEMY CLeHapuio.

JononHutenbHbIA cueHapuini ¢ 10 Mr 6MoniorMvyecknx TBEPAbIX BELLECTB U
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330Mn hmMNbTPOBaHHOW CTOYHOM BOAbI WM pacTBoOpa Ha AUTP TakkKe MOryT

ObITb PACCMOTPEHbI ANA MOAENMPOBAHUA YCNOBUA AN KPUTUYECKUX HU3KKX
NMOTOKOB, KOTOPblE MOTYT BO3HUKHYTb BO BPEMS CyXOro ce3oHa.
6.4.3.3 L5 HOBbIX XMMNYECKMX BELLECTB, KOTOpble OyayT HENPEPbLIBHO

nocTynaTb B CTOYHblE BOAbl, aKTUBHbIA WA B UAEa/IbHOM Criyvyae [A0JDKEH
ObITb MOsly4eH OT nabopaTtoOpHOM CUCTEMbI OYUCTKM CTOUHbIX BOQL, Kak,
Hanpumep, nopucTbii uunmHap wam CAS [3] , Ha KOTOpyK NoAalTCsl CTOUHbIE
BOAbl C COAepXaHWem HemMeyeHOoro uccrieflyeMoro BewectBa. WCTOYHUK
MCXOLHOTO Wna, CTOYHble BOAbl (MPUTOK) M YCNOBUA WUCMbITAHUA (MCXoAHas
KOHLeHTpauusa, ruapas/iMyeckoe BpeMsa yAepXaHus, Bpemsa yaepxaHus
TBEPAbIX BewecTB) AN nabopaTopHO yCTaHOBKM A0/MKHbI TOYHO OTpaxaTb
cneunchmnyeckme mnm obwme CBOWNCTBaA MecTa, A1 KOTOPOro npoBOAUTCA
nccnefosaHve. B nocnegHem cnyvae, Ans ob6uwero cueHapus o6paboTku
CTOYHbIX BOA [26] ycTtaHaBnuBaetca HRT 6,9 yacoB u SRT 9,2 pgHei.
EBponenckum TexHMYeCKMM PYKOBOACTBOM TakXe npegsaraloTcs ykasaHus
no onpefeneHnto YPoBHA KOHLEHTPauMM CTOUYHbIX BOL, UCXOAA U3 OXMAaeMbIX
ncnosibdyemblx 06beMoB. B uesioMm, paBHOBECHOE COCTOSiHME Oyaet
OOCTUTHYTO B TeyeHue 2-3-KpaTHOro BpeMeHu yaepXaHus TBepablX BellecTB
(SRT), nocne uero O6wosnorndyeckne TBepAble BellecTBa WM OuuMLeHHas

CTO4YHaA BoAa MOryT MUCMOJIb30BaTbCA AJ1A UCNbITaHUA.
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6.4.4 C6op, TpaHCNOpTMPOBKaA W XpaHeHue o06pasuoB

OKpy>xaroueii cpefpbl

AKTUBHbIA 11 HEOBXOAMMO OTOMpPaTh U3 06/1aCTN a3POTEHKA C XOPOLUMM
nepemMelnBaHneM, OUYULLEHHYK CTOYHYHO BOAY HYXHO OTGupaTb C MecTa
BbIFPY3KM M3 YCTAHOBKM 06pabOTKM CTOYHbIX BOA. [1OBEPXHOCTHYIO BOAY
cnepyet oTéupaTb C M3BECTHONO MecTa nojayn CTOYHbIX BOA4. B momeHT
oTbopa [0MKHa perucTpupoBaTbCcs Temnepartypa o06pasuoB. KoHTeliHepbl
Ana cbopa [osmxHbl obecneunmBarb AOCTATOYHYIO BEHTUNAUMIO, HEOOXOAMMO
npeanpuvHATL  Mepbl N0 NPefoTBPALLEHNI0  3HAYMTESIbHOTO  MOBbIWEHUA
Temnepatypbl o6pasua wuna no CpaBHEHUIO C TemnepaTypoil UCMbITaHUSA.
AKTVBHbI WA, KaKk NpaBW/iO0, XpaHUTCA nNpu TemnepaType WChbITaHUs W
NOCTOSAHHOM aspaunn. O6pasubl He [AO/DKHbl XPaHUTLCA B 3aMOPOXEHHOM
BUAE.

6.4.5 lMopgroToBKa TeCTOBbIX NPOO

6.4.5.1 MoBepxHOCTHaA BoAa AO0/MKHA ObiTb OXapakTepusoBaHa MyTeM
n3MepeHnsa obLero cogepXaHus B3BeWeHHbIX TBepAablx 4actuy (TSS),
obwen xectkoctm u pH. TlogcyeT cTaHAApPTHbIX MAAcTUH WM aHau3
opraHuMyeckoro yrriepoga He ob6si3artesibHbl. [py MCNONb30BAHUN aKTUBHOIO
nna ana onpegeneHns OYMLWEHHbIX CTOYHbLIX BOA OYMUCTHbIX COOPYXEHWi
MLSS npoceuBalT 4yepe3 cuto 2 MM, CMelwmBalT (Mo BblGOpy) M JawoT

OTCTOATLCA. B pacTtBope W3MepAT YpPOBEHb KOHueHTpaumn TSS. B
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NOBEPXHOCTHY0 BoAy [A06aBNsAOT pacTBopa 06bEeMOM, AO0CTaTOYHbIM A/1A

OOCTMXXEHUS KOHUEHTpauuii LeneBbiX OMONOrMyeckmx TBEPAbIX BELLECTB.
Ecnn o6bem, HeobGXoAuMmbIi ANs [OCTMXEHMS nponopumm pasbasneHus
LleNeBoro BellecTsa B TECTOBOM Martepuase, 6onblie, TO UIbTPOBAHHbIN
nnm LEHTPUYIrMpoOBaHHbIA pacTBOP akTMBHOIO wWna Aob6aBnalT Ans
[OCTUXEHUSs Heobxoaumoun cTeneHu pasbaBneHusa. [py  Mcnosib3oBaHWUU
OUYMLLLEHHbIX CTOKOB M  KOHUEHTpauuuM UueneBblX TBEpAblX BeLwecTs
O6MOMIOrMYEeCKOro  MPOUCXOXAEHUS B aKTMBHOM  We, CTO4YHble  BOAbl
PMNbTPYIOT U CMELWMBAKT C NOBEPXHOCTHOW BOAOI C LIENEBO nponopumei
pasbaBneHna. MLSS roTtoBAT, Kak onucaHo Bbiwe. HeobxoaMmMo n3MepUTb
pH 1 TSS B NOArOTOB/IEHHOM CMECKM MOBEPXHOCTHON BOAbl. Takke MOXeT
ObITb  BbIMNO/IHEH [OMOJIHUTE/IbHbIA  CTaHA4APTHbIA  NoAcyYeT  KonmyecTBa
NaacTVH 1 aHasIM3 OpraHN4eckoro yrnepoga.

6.4.5.2 TloarotoBka abunoTnyeckoi cmecn, Kak npaswsio,
OCYLLECTB/SIETCS C MCMNOMb30BAHMEM KOMOWHALMN XUMWYECKOW W TENNOBOWA
cTepunusaumn.  NoATBEPXAEHHbIM  CNocob6om  sABnsieTca  fobaBneHune
pacteopa xnopuga ptyti (0,1 r/n) B cmecb, KOTOpyto 3aTem obpabaTtbiBatoT B
aBTok/NaBe B TeyeHne MuHUMyM 90 MWHYT npu TemnepaTtype v AaBleHun
okosio 121 °C un 15 psi (1 atm) cooTBeTCcTBEHHO. OO6bLIYHO, 06BLEM cpepabl
cocTaBniseT < MOMOBMHbI 06beMa KOHTeilHepa /18 aBTokIaBa (Hanpumep,

500 M1 NOBEPXHOCTHON BOAbI B IMTPOBOM KOHTEWHepe). [ocne oxnaxaeHus,
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pH abunoTuyeckoli cmecnm Heo6XoAMMO WUIMEPATb W OTperynmpoBaTtb B

3aBMCMMOCTM OT BuAa OGMONOrMYECKN akTMBHON cmecu. [ yMeHbLUEHWS
o6pa3oBaHUA  AOMOJIHUTE/IbHbIX  OTXOAOB, [A4J/1  [eakTMBauunm  CMecu
NMOBEPXHOCTHOW BOAbl TaKXe MOXEeT OblTb PacCMOTPEHO WCNO/b30BaHNe
aslbTepHaTMBHbIX NOAXOA0B.

6.4.6. lNMogroTtoBkKa nccsieayemMoro Belecrtsa

6.4.6.1 B wugeansHoM cnyyae, 4719 NPUTOTOB/IEHNUA  OCHOBHbIX
pacTBOpoB  MCC/eQyemMoro 1 CTaHAapTHOro  BelecTB  Heobxoaumo
MCcnosib30BaThb ANCTUNNNPOBAHHYIO BOAY. Mpwn Heobxo4MMocCTw,
a/IbTEPHATUBHbI MeTOA4 MOXeT ObiTb MCNO/b30BaH A/19 CONOUAN3NPOBAHNSA
WNn ANCNeprupoBaHMs UCCMeayemMoro BellecTBa B COOTBETCTBUM C €ro
00bIYHOWM YOPMOI MOCTYNEHUS B OKPYXatoLlyo cpeay. PacTBopumMble B BOAE
HETOKCUYHblE pacTBOPUTENN MOFYT WCMNOMb30BaTbCA, €CAW  UCNbITaHue
HEBO3MOXHO MHa4ye, HO creayeT yAenuTb BHUMaHME OpraHMYecKUMm
KOMMOHEHTaM CUCTeMbl, MOCTynawwumMm B CUCTEMY npu JobasneHuun
opraHMyeckux pacteBopuTeneii. B kayecTBe asibTepHaTuBbl, 06paseL, MOXeT
6bITb f06AaB/IEH B TECTOBYIO CUCTEMY B YACTOM BuAe Takum obpasom, 4Tobbl
obecneuntb KX MakcMMasibHOe W ObICTpoe pacrnpejeneHne B TeCTOBbIX
npobax. [ns BewecTB, KOTOpble M/I0XO pPacTBOPMMbI B BOAE W OObIYHO
B3aMMOZENCTBYIOT CO B3BELUEHHbIMU TBEPAbIMM BeLlecTBaMu, MOXET ObiTb

LlenecoobpasHbiM agcopbmpoBaTh WCC/EAyemMoe BELLeCTBO HAa MHEPTHOM
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TBEpPAOM HOCcuTesle, KOTOpbI 3aTem A06aBNseTCA K TECTOBOW cucteme. Ecnn

nccnepyemoe BeLeCcTBO He MOXET OblTb paBHOMEPHO pacrnpefesieHO BHYTpU
TECTOBOV CUCTEMbl [0 HayanbHOW TOuYkM OT6Opa npob, roToBATCHA
NHOVBUAYa/IbHbIE TECTOBbIE CUCTEMbI, KOTOPbIE UCKMOYAOT N3 UCMbITaHUSA Ha
KakAoM aTane otbopa npob.

6.4.6.2 O6bem Ao6aBNEHHOro pacTBopa AO0/MKEH MMETb AOCTATO4YHYH
KOHLUEHTpauuw  ans obecneueHns ObICTPOro n paBHOMEPHOro
pacnpefeneHus nccnenyemoro selectsa B Npobe n TOYHOrO0 BHECEHUA [03bl
B aHa/iorMyHble npobbl. B mageasnbHOM cny4vae, nNpyv A03UMPOBaHUM BOAHbIX
pacTBopoB [06aB/fieHHbI 06beM AO/KEH 6biTb > 2 mMn n < 10 mn;, gna
HETOKCUYHbIX pacTBopuTteneli <0,1 mn/n. MNpu Heo6Xo4MMOCTM, PacTBOpPbI
ANA  [03UMpoBaHMA MOTryT OblTb MPUrOTOB/IEHbI 3apaHee W XpPaHUTbCA Ha
xonoge. AKTMBHOCTb OCHOBHOIO pacTeBopa HeobxoAuMO MpoBepuTb C
MOMOLLb XNAKOCTHOW cunHTUnAsaumn (LSC).

6.4.7 YcnoBuAa npoBegeHnsa UCnblTaHUA

6.4.7.1 Temnepatypa uUcnblTaHUNSA

NHKy6aLms fo/mkHa NpoBOAUTLCA B TEMHOTE (NpennoyTUTeNIbHO) U B
paccessHHOM  CBeTe  Npu  KOHTPOSIMPYEMOW  TemnepaType,  pPaBHOIA
Temnepartype MUChnbITaHUA WM HOpMasibHOM flabopaTopHO Temnepartype OT
20 po 25 °C.

6.4.7.2 BcTpsaxuBaHue / nepemelunBaHmne
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ans noaaepxaHus mna B XOpOWO  MepemMellaHHOM 7

CyCNeHAMPOBAaHHOM COCTOSIHUM, TECTOBbIE COCY/bl HEMPEPbLIBHO BCTPSIXMBAIOT
WM UX COAEPXUMOE HEenpepbiBHO MepemMelunBaloT. BcTpsixuBaHue /
nepemMellnBaHne Takke o6/ier4aeT nepeHoc Kucropoaa M3 CBO60AHOrO
MpPOCTpaHCcTBa cocyaa B XWAkyl pasy, BC/EeACTBME YEro COXpaHsATCs

Heo6XxoAVMble aspo6HbIe YC/OBUS.

6.4.7.3 TpoAo/HKNTENbHOCTb UCMbITaHUA

MpOAO/MKMTENIBHOCTL  UCMbITAHUA  AO0/MKHA OblTb  AOCTATOYHOM AN
OLEHKM CTErNeHN M CKOPOCTU BGUopasnNoXeHns XMMUYECKOro BellecTsa B xoae
HOPMaJ/IbHOTO BPEMEHU ero npebbiBaHUSA B OYMCTHLIX COOPYXEHUAX B 30HE
CMELIEHNS OYMLLEHHbIE CTOYHble BOAbI-NOBEPXHOCTHaA Boga. OO6bIYHO,
nepuoa MWCnbiTaHUs ANUTCS NPUGIM3NTENbHO 28 AHEN. McnbiTaHne MoXeT
ObITb NPOAJ/IEHO Ha Oosnblee BpeMs A8 NOMYYEHUS [AOMOSIHUTESIbHbIX
OaHHbIX ONS OLEHKUW KMHETUYECKMX KOHCTaHT WM onpepeneHus MNosiHOThI
pasnoxeHna B YCNOBUAX WUCNbITaHWA. B MHOM cnyyae, ucnbiTaHWe MOXeT
ObITb NMPeKpaLweHo paHblle BpeMeHW, ecnn MpoLecc pas/ioxXeHus gocturaet
nnaro.

6.4.8 KonnmyectBO TeCTOBbIX COCYy/0B

108



FOCT 32370-2013
Kak MUHUMYM, [ONs KakAOW TeCTOBOIM KOHLUEHTpauuum Heobxoanmo

MCNosib30oBaTb OAMH abMOTMYECKUA MU OOAUH BuOTMYECKnid cocyq. ONna kaxaow
Npobbl MOXHO NOATOTOBUTHL NapasfiefibHble 06pasubl C LUEeNbl  yyeTta
OTK/IOHEHU  (Hanpumep, NO Tpu nNapasNenbHbiXx Npobbl). OpHako,
yBeNnnueHne kKonmyectsa npob Ans Kaxaoro obpasua syylle oTpasuTcs Ha
KayecTBe KMHETUYECKMX AAaHHbIX, MOIyYEHHbIX B 60/bLIEM AManas3oHe, Yem

yBe/iM4yeHne KonmyecTBa napassiesibHbix npoo.

6.5 MNpouegypa ncnbiTaHud

6.5.1 [o3npoBaHue

B Havane wucnbiTaHWs, TECTOBbIA COCY[, OTKPbIBAKOT, W uUcCcnedyemoe
BeLeCcTBO [06aB/AT  KO/IMYECTBEHHO HEMOCPEACTBEHHO B nNpoby mnpu
MOCTOAAHHOM NepemelwmnBaHun. PekoMeHAyeTcs BBOAUTb [03Y MOCTENEeHHO
HWXe YPOBHA BO3AyX-Boja AN obecrneyeHnss paBHOMEPHOro pacnpeneneHus
nuccnegyemoro  Bellectsa B uccregyemoi  cpefe.  buotuyeckne  wn
abuoTnyeckne obpasubl A03UPYIOT aHasIorMyHbIM CnocoboM. Kak npasuno,
6uoTtnyeckne CuUCTEMbl [O3MPYHOTCA nNepBbiMM, a 3aTeM abuoTuyeckue
cucTtembl. TOYHOE BpeMms, Kak npasBu/io, MMeeT 6osiee BaXHOe 3HayeHue AN
ONOTUYECKMX CUCTEM MO CPaBHEHMIO C abUOTUYeCKUMW AN NpoBefeHUs

KMHETNYECKNX aHaUTN30B.
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6.5.2 padmk oT60pa Npob

NHTepBasibl oT60pa Npob BbIGUPAIOT, OCHOBLIBAACH HA CYLLECTBYHOLLMNX
JaHHbIX 0  6uopasnoxeHuu WM pesynbTatax  npegsapuTenbHOro
nccnepoBaHns, MOCKO/IbKY  YHMBEPCA/IbHOTO  YCTaHOBJ/IEHHONO  rpadiunka
oT60pa nNpob He cyuwectByeT. PekomeHayemblli rpaduk otbopa npob ans
ObICTPO pasnararWmxcs Xummyeckmx BewectB - 5 30 u 60 MUHYT, C
[ONOHUTENbHbIM 0T60POM NpPo6 vepes 3, 5, 8, 12 1 24 vaca. Nocneaywouime
Npo6bl MOryT 6bITb OTOGPaHbl Yepes 2, 3, 4, 5 6 1 7 AHEl 1 Kaxayl Heaeno
[0 28 pgHA. [padwmk oT6opa npob AN MeA/leHHO pasnararoLmnxcs
XUMWNYECKNX BeLLEeCTB AO/KeH ObiTb pa3paboTaH Tak, 4TOObI B Xo4e (hasbl
pasnoxeHus 6b1s10 NPefyCMOTPEHO AOCTATOYHOE KOJIMYECTBO M3MEPEHWIA.

6.5.3 3mepeHne mmnHepanunsaunu

MwuHepanusaunsa MOXeT OblTb M3MepeHa MNPAMbIMUA WU KOCBEHHbIMM
mMeToAamu.

6.5.3.1 KocBeHHble n3smepeHus 14C02

NHavBuayasibHble napassiesnibHble npobbl (Hanpumep, 1 ma) otéuparoTt
M3 Kaxagon obpasya B OTAeNbHble  (0N1akOHbl, KOTOpble cogepxar
[OCTaTo4yHOoe KO/M4yecTBO KucoTbl (Hanpumep, 1 mn 0,1 H. HCl) ans
CHWXeHUs pH Ao < 2, 1 NoOMeLLatoT B BbITSHKHONM LUKad.

B TeueHme HecKONbKMX 4YacoB Mpobbl 6apbOTMPYOT BO34YXOM WU

OCTaB/ISIOT HA HOYb A1 TOro, YTOObI pacTBOPEHHbI 14C 02 audpdyHanpoBarn
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M3 npo6. [pobbl cmewmBawT CO CUMHTUMAASAUMOHHBbIM  KOKTEW/eMm,

NOAXOAAWNM ANSA MaTpuubl NMPO6bI, Y aHaANIM3NPYIOT C NOMOLLbI XXUOKOCTHOM
cumHTuAnauum LSC. TlpoueHT ,4C02 paccunTbiBaeTCA W3 pasHuubl Mexay
00LMM NoACYETOM B BUOTMUECKNX N abMOTUYECKUX Npobax.

6.5.3.2 TpsaAmble n3amepeHns 14C02

[na 6bICTPO pasnararwLmxcs BeLecTB MOXeT OblTb 3aTpyAHUTENbHbIM
TOYHOE M3MepeHMe CKoOpocTu BblgeneHmnsa MCO02 n3- 3a CKOpoCTM MacCcoBOro
nepeHoca MC02u3 cBo604HOIO NPOCTPaHCTBa COCyAa B OCHOBHYIO JIOBYLLKY.
B [JaHHbIX yCnoBusAX pekoMeHAyeTCs NPOBOAUTb KOCBEHHble W3MepeHUs
bIC0204H0OBPEMEHHO C NPAMbIMMU.

BoigenuBwniica  14C02 nepBass OCHOBHas /lOBYLWIKA CUCTEMbI
ynaB/iMBaHuA ypanseTcsa U ObICTPO 3akynopuBaeTcs. OCTasibHble JIOBYLLKU
npoABuratoT Brnepes B TOM Xe Nopsake U 3a CyLecTBYHLMMM NOBYLLUKAMU
pasMeLwalT CBeXWe NOBYLUKM, Kak MOXHO CKOpee MNoAKMNvalT cuctemy
ynasnivBaHus. MoBTOpHble Npobbl (Hanpumep, 1 M) M3 OCHOBHOW JIOBYLLUKM
YyAANATCA, NOMELWATCA B CUMHTUNIALNOHHbIE (D/TaKOHbI 1 CMEeLUNBAaKTCA C
CUMHTUANALUMOHHBLIM  KOKTEWeM, noaxogsawmMm Ans  Matpuubl npobbl, K
aHaNU3npPyrT C NOMOLLbH XMUAKOCTHON cunmHTunnauum (LSC).

Mpobbl pacTBOpeHHOro 14C02 (Hanpumep, oT 25 go 50 mn) yaansawTces
yepes oTBepCcTUE A/ 0T60opa Npobd B TECTOBOM cocyfe. 3aTem KX nomeLlaroT

B cocyabl (Hanpumep, CTEKNsHHbI 6uomeTp Bellco 2556-10250),
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06opyaoBaHHbIE OTCEKOM, COAepXallMm COOTBETCTBYHLLNA abcopbeHT CO02

(Hanpumep, 1,5 H. KOH). Cocyabl 3akynopusarT v f06aBASAT [OCTATOYHOE
KONMYecTBO KMCcNoThbl (Hanpumep, 6 H. HCI) ana cHmxeHna pH npob go < 2
6e3 coobuieHnss npob c¢ atmocdeponn (MpunoxeHne 1). O6pasuam
MO3BOJIAKOT OTCTOATLCA B TEYEHME AOCTATOYHO MPOLO/IKUTENBHOIO BPEMEHMN
(Hanpumep, Houun), 4yTo6bLI C 02 anddhyHanpoBan M3 pacTBopa M NPOU3OLLNIO
€ero ynaB/uBaHMe abcopbeHTOM M3 CBOOOAHOrO MPOCTpaHCTBa cocyaa.
O6pa3upl abcopbeHTa CMewWwmnBawT CO CUMHTUANALMOHHBLIM  KOKTENNEM,
NOAXOAAWNM ANSA MaTpuLbl MPo6bl, Y aHaIM3NPYIOT C NOMOLLBIO XUOKOCTHOM
cunHtunnaumm (LSC).

6.5.3.3 KocBeHHble namepeHnsa 3H20

NHavBuayasbHble napasiesibHble nNpobbl (Hanpumep, 1 mna) otbupatoT
N3 TeCTOBbLIX 06pasLOoB B OTAE/IbHblE (P1akoHbl, coAepxallue AoCTaTovyHoe
KonnyectBo Kncnotbl (Hanpumep, 1 mn 0,1 H. HCI) ona CHUXeHna BeNn4YuHbI
pH A0 < 2, n NOMeLaloT B BbITSKHOW LLKad).

MonoBvHy 06pa3yoB HEMEJ/IEHHO  aHa/IM3MpylT C  MOMOLLbIO
XWUAKOCTHON cumHTMAnaumn (LSC) ans «MoKporo» usmepeHus. OcTasibHble
06pasupbl MNONHOCTbIO cywaT ans yaanedna 3H2. O6pasubl CMeLlInBatoT €O
CUMHTUNMSAUMOHHBIM  KOKTEnNneM, noaxoasdwmm Ans matpuubl Npoodbl, 1
aHaNN3NpPyT C NOMOLbI XUAKOCTHON cumHTUnnAumn (LSC). MpoueHTHoe

cogepxaHne 3H20 paccuMTbiBAeTCs WCXOAA W3 pasHUUbl Mexay o6Lmm
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NnoacyeToM B MOKPbIX UM Ccyxux ob6pasuax M UCXOAHbIM  YPOBHEM

pagnoakTMBHOCTU, BBELAEHHbIM B 06pasLbl.

6.5.4 VN3mepeHue obLien pagnoakTMBHOCTU NOBEPXHOCTHOW BOAbI

Manble o06pa3ubl CMELUAHHbIX XWAKWX Npo6 (Hanpumep, 1 wmn)
aHaNU3NpPyT HEMNOCPEeACTBEHHO C MOMOLbK XUAKOCTHON CUUHTUNNALUK
(LSC) o1 KONMYeCTBEHHOIO OrnpefenieHns ocTaBlUencs pajnoakTUBHOCTA B
Kakaoii npo6e MOBEpPXHOCTHOW BOAbl MO MPOLUECTBMM ONpPeaenieHHOro
nepuoga BpemMeHu. [laHHble M3MEepPeHUss UCMNOb3YKTCA ANA NOATBEPXAEHUS
TOr0, 4YTO BOCCTAHOBJ/IEHME PAAMOaKTUBHOCTM U3  3IKCTpParMpoBaHHbIX
06pasLoB ABNAETCA NPUEMNIEMbIM U A1 KOHTPONA UCNapeHus.

6.5.5 V3mepeHMe NCXo4HOT0o BellecTBa 1 NPOAYKTOB pas/ioXeHusd

6.5.5.1 3KcTpakuus

Mpoby oTbupaloT n3 abmoTnyecknx n GuoTudeckux obpasuos. O6bLeM
npobbl, Kak npasBwno, coctasnser > 25 ma. Tem He MeHee, 06bem Oyaet
3aBMCETb OT TECTOBOW  KOHUEHTpauuw, yAeslbHOW  aKTUBHOCTU U
4yBCTBUTE/NILHOCTY aHa/IMTUYECKUX npouesnyp.

ans KOHLEHTPUPOBaHMA M n3BreYeHuss  obpasuos MoryT
MCNOMb30BaTbCA  pasHble  nogxoApl. [oATBEepXAEHHbIM  noaxon AN
HeneTyumx uccrnegyembiX BeLLeCTB BK/IOYaeT MIHOBEHHOE 3amopaxunBaHue
06pasuoB C nocnegywoulel nvounnsaunen 1 aKCTpakumeln cyxoro octaTka

cooTBeTCcTBYOWMM(M) pacTBopuTenem(aMn) ANst UCXOAHOro BellecTBa W
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NpoAyKTOB pasnoXxeHusl. MrHoBeHHOe 3amMopaxunBaHue 6bICTPO

ocTaHaB/IMBaeT OWOJIOTMYECKYD aKTMBHOCTbL 6e3 rmagponvsa WM  WHOTo
N3MeHeHNss NabunbHbIX UCCedyeMblX BellecTB. 3aMopaxuBaHue SAB/SETCS
ObICTPbIM  MPOLECCOM, €ecnvM Ans  MOrPyXeHust cocyga € 06pasuom
MCNOJIb3yeTCA A0CTaTOYHO [/1ly6oKas BaHHa C CyXUM Jib[jOM / aueToOHOM Wnn
XUOKMM a30TOM. YPOBEHb 3arnosIHEHUS BaHHbl [LO/DKEH MOKPbIBaTb YPOBEHb
npobbl B cocyge. MNpu hunbTpauumn akcTpakTa noayyarT akcTparmpyembie
TBEpAble BewecTtBa. PunbTp AO/MKEH ObiTb COBMECTUM C  TUMOM
pactBopuTensa (Hanpumep, BOAHbIM WIN HEBOAHbLIM). [O/Ty4EeHHblE 3KCTPaKThI
MOryT ObITb CKOHLEHTPMPOBaHbI BbiNapvBaHveMm, 1 o6uaa pagnoakTMBHOCTb
B KaXAOM 3KCTpakTe onpegensiercs C NOMOLWbI XUAKOCTHON CLUMHTUANALNN
(LSC).

[Ona netyuynx uccnepyemblix Bewects, obpasel, MOXeT ObiTb MPONyLLeH
yepesd ((uAbTPp U KOMOHHY WM  AWUCK TBEPAOMdA3HON  SKCTpaKLumu,
NOMelleHHble B TaHAeme, KOTopble 3areM 3/IIMPYIT  NOAXOAALLUM
pactsopuTenemM [/ U3BMEYEHUS WCC/IeAyeMOoro BeLlecTBa W MPOAYKTOB
pasnoxeHus. AnbTepHaTVBHO, BOAHble 00pasubl MOryT 3KCTparmposaTb C
MOMOLLbIO COOTBETCTBYIOLLE CUCTEMbl pacTBoOpuTesia C nocreayrowen
unbTpaymeii n n3BeYeHNeM TBEPAbIX BeLecTB 6umomMacchbl npu ycnosum
[OCTaTOYHON 3(P(PEeKTUBHOCTM 3IKCTpakumn. O6Las pagmoakTUBHOCTb BO

BCEX 3KCTpakTax onpeaensieTcss C MOMOLLbI XUAKOCTHOW CUMHTUANSLMK
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(LSC). MNpn KOHUEHTPUPOBAHUM 3KCTPAKTOB, COAEepXalluux netyyme BewecTsa

WV NPOAYKTbI Pas3fioXeHus, crneayeT co6/1t04aTb OCTOPOXHOCTb.

MoryT Mcnofib3oBaTbCA W ApyrMe noaxofbl, HO AN BCEX MNOAXOA0B
BaXKHO PErMcTpMpoBaTh U3B/IEUEHUE U yuuTbiBaTb BpeMsi, HEO6XoAMMOe /st
npekpaLleHnst 6MoN0rMYeckoli akTUBHOCTU, U UCNO/b30BaTh €10 /1 BPeMEHU

oT60pa Npob6 ANns KUHETUYECKOTo aHanm3a.

6.5.5.2 AHa/IM3 NCXO4HOro BellecTBa N NMPOAYKTOB Pa3/1oXeHUA

OTHocuTeNbHOEe 60MbLIOE codepXaHue WCXOA4HOIo BellecTBa U
NMPOAYKTOB pas/iokXeHNs B 3KCTPakKTax MOXEeT ObiTb onpefeneHo C NMoMOLLbH
TOHKOC/OWNHOM Xpomatorpadgpum (TCX), BbICOKOI(AEKTUBHOW XUAKOCTHOWN
xpomatorpadumn (BIXKX) nnn gpyrmx metofos pasgeneHns ¢ BO3MOXHOCTbIO
06HapyXeHns pagnoakTUBHOCTMW.

Ecnn [ocTynHbl  YyBCTBUTE/IbHbIE Cheunguyeckne aHaanTuyeckme
MeToApbl, MepPBMYHOE OMOPA3/IOKEHNE MOXHO OLEHUTb, M3MepAs 06yt
OCTaTOYHYK  KOHUEHTpauui uccregyemoro Bewectsa W MPOAYKTOB
pasnoxeHns BMeCTO UCMOJIb30BaHNSA Pagnon30TONHbIX METOLO0B.

6.5.5.3 XapaktepucTtuka npoaykKToB passioxXeHns

Ecnn BO3MOXHO, Xpomartorpaguyeckoe nosefeHve Hen3BeCTHbIX MUKOB

Heo6XxoAMMO CpaBHMBATbL C MUKaAMK 47151 OXUAAEMbIX NMPOAYKTOB Pa3noXeHus,
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€CNN CyLecTBYOT COOTBETCTBYHOLIME ayTEeHTUYHble CTaHAapTbl. B obLiem

c/lyyae, KOJ/IMYEeCTBO W 4uCTOTa MPOAYKTOB Pa3/iOKeHUs, MOIYYEHHbIX B
HacTOsLLEM WCMbITAHWUKW, AenaeT HEBO3MOXHbIM MPOBEAEHMNE OKOHYATE IbHO
ngeHTuduKauun - apyruMmm - nNpsimbiMu - cnocobamu. B 3aBucumoctn  OT
XpomartorpamMyeckoro noBefeHUs, Kak MpaBuio, MOXHO OnpenesnnThb,
ABNAeTcA sim Metabonut 6osiee WM MeHee MNOJIAPHbIM, YeM WUCXOAHOe
BewecTtso.  Takas NHhbopmauns B COYeTaHMM C  M3BECTHbIMM
OUOXMMUYECKMMUN PeakuMAMU 1 MOSABNEHNEM W UCYE3HOBEHWEM MeTabosimTta
B X04e 61opasnoxeHnss MOXeT cchopmupoBaTb LOMNOSTHATENIbHYKO OCHOBY AJ15
noeHTndukaumn. Ecnn Heobxoammo, PO* OCHOBHbLIX MPOAYKTOB pas/ioXeHus
MOXeT ObITb OueHeHO ¢ nomowbio B3IXX (Hanpumep, [27]) ¢
MCNONb30BaHMEM MOTOYHOIO AeTeKTopa pajnoakTUBHOCTH.

6.5.6 N3mepeHne n3iB/ieyeHHbIX TBEPObIX BeLlecTs

3BneyeHHble TBepAble BeLLECTBa CXUralT AN onpefesieHNss YPOBHS
aKTVBHOCTWM OCTaBLUMXCA TBEpPAbIX BewecTB. A/bTepPHATUBHO, UAbLTPbI
MOTyT  aHa/M3upoBaTb  HEmnocpeacTBEHHO C  MOMOLWbK  XUAKOCTHOM
cunHTMnnaumn (LSC). OgHako npu BbICOKOM YPOBHE pacTBOpPeHHOro 14C02Ha
PUNbLTPE COXPAHATCA MUKPOOPraHmsmbl M KapboHatbl. B Takmx cny4vasx,
duneTp norpyxalT B cnabblit pactBop kucnotbl (1 mn 0,1 H. HCI) Ha
HeKoTopoe BpeMs (Hanpumep, Ha HoYb), 4To6blI bIC02 auddyHanposan u3

o6pas3uyoB nepea npoeefeHmem aHanumia LSC. YpoBeHb pagvoakTMBHOCTU B

116



MOCT 32370-2013
O6MOTMYECKMX TBEPAbIX BelecTBax Bbille, 4YemM B TBepAbix Tenax u3

abnoTUYeCcKoro  KOHTPONsA, UTO OObIYHO  SABMASETCA  CBMAETeNbCTBOM
BK/TIOYEHNSA panoaKkTMBHOCTU B BuomMaccy.
6.5.7 Vi3amepeHne paanoakTMBHOCTU JIETYUYNX BELLECTB
[na netyumx uccnefyembix BeLLECTB, JIeTyYe BeLlecTBa WU3BJIeKarTCA
M3 NOBYLUEK COOTBETCTBYHOLIMMU pPacTBOPUTENAMMU, U PagnNoakTUBHOCTb
3KCTPAKTOB aHaNM3npyeTcs C MOMOLLbI XUAKOCTHOM cuuHTunnsumn (LSC).
OTHOCUTENbHOE 6O0/bLUOE KOSIMYECTBO WCXOLHOIO BeLWecTBa U MPOAYKTOB
pasnoxeHns B AKCTpakTe (ax) MOXeT ObITb OnpeseneHo, Kak OnMcaHo Bbllle.
7 BuopasnoxeHne B CMelaHHOW cucteme Heob6paboTaHHbIle
CTOYHblE BOAbI-MOBEPXHOCTHbIE BOAbI
7.1 BBepgeHune
7.1.1 OO6WwenpuHATON NPaKTUKON pa3BMBAKOLWNXCA PETVOHOB, B
KOTOPbIX OTCYTCTBYET OYMCTKA CTOYHbIX BOJ, SBMSETCA CAUB CTOKOB
HenocpeACTBEHHO B MOBEPXHOCTHbIE BOAbl. [aHHbli MeToh WUCMblITaHUs
co3gaH  AanA MOZEeIMPOoBaHNSA TakMx  cuTyauui N OLEHKM
6uopasnaraemocTu XUMUNYECKOTO BeLlecTsa, nonagaroLiero B
NMOBEPXHOCTHbIE BOAbI B COCTaBe HeOo4uLEeHHbIX CTOKOB. Onpepenss
cTeneHb OMOpa3NoXeHnss, a TakKke CKOPOCTb MNEepBUYHOrO U MOJIHOIO
61opa3IoXeHNa B YCNIOBUAX HENOCPEACTBEHHOIO C/MBA, MOXHO NOJTYYUTb

nones3Hble cBeaeHund, ncnosibdyemblie ansa OLeHKM CHMXXeHuA
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KOHLUEHTpauun XUMUYECKNX BELLECTB, B pe3y/nbTaTe GMOpasNoXeHusi, no

Mepe [OBWXEHWA BOAbl M3 MecTa BbIyCKa CTOYHbIX BOA. K TOMy Xe,
[aHHOEe CHWXeHMe MOXeT OblTb COMoCTaB/IeHO C  YMEeHbLUeHUAMU
nokasaTtefnie OCTasibHbIX KOMMOHEHTOB CTOYHbIX BOZ, TakuMx Kak
6uoxmmnyeckas notpebHoctb B kucnopoge  (BIK), xumunyeckas
noTpe6HocTb B kucnopoge (XMK) mnm obuee KONMYECTBO OpraHnUYeckoro
yrnepoga (OOY). Cuctema uCNbITAHUA COCTOUT W3 CBEXECOOPaHHbIX
06pasLoB CTOYHbLIX W MOBEPXHOCTHbIX BOA. [10N1€3HOCTb YCTAHOBJ/IEHHbLIX
pe3ynbTatoB CKOPOCTM 3ak/1io4aeTcd B TOYHOM  MPOrHO3MPOBAHUM
HMXXENOTOYHOro BO3AENCTBUSA, MOCKOJIbKY MOMOryT COMOCTaBUTb TOYHOCTb
MOLENNPOBaHUA C AENCTBUTEIbHLIM YC/IOBMAM CMeELLaHHONM 30Hbl. Hapsay
C KOHUEeHTpauuelr OnbITHOrO MaTepuasa, npuv  Cco3gaHuMM  TecTa
HeobX0AMMO yunTbiBaTb Takme (pakTopbl Kak KOHUEeHTpauusa Kucropoga u
CcTeneHb, 00 KOTOPOM MNPOMCXOAMUT pasXumKeHne BbIXOAALLEro MnoToka B
NMOBEPXHOCTHbIX BOAAX.

7.1.2 UTOo KacaeTcd XWUMUYECKUX BELLEeCTB, MNPUCYTCTBYHOLWUX B
CTOYHOI BOAE, TO A/19 HUX CBexecobpaHHble 06pasubl CTOYHbIX BOA M
MOBEPXHOCTHbLIX  BOZA,  MHKYOGMpOBaHHble  C/1eOBbIM  KOJINYECTBOM
BellecTBa C pajnoakTUBHON MeTKON, obecnedyar camble peaiCTUYHble
KMHEeTUYeCKne napameTpbl, Kacatolmecss TeKylel Harpyskm XMMUYecKoro

BellecTBa. [Ns BewWecTB, He Bcerga NpUCYTCTBYHLINX B CTOYHbIX BOAax,
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cnepyet [06aBUTb [OCTATOYHOE KOMIMYECTBO OMbITHOTO XUMWUYECKOTO

BewectBa (MEYEHOr0 M HEMEeYEeHOro), A0 NPUOAN3UTESNIbLHO OXWUAAEeMO
KOHLeHTpaumm B CTOYHbIX BOAAX BO BPEMS 3MU304UYECKOTO BbiNycka Win
nocnie MNPOMbIW/IEHHOTO BHEAPEHUS  HOBOTO XUMMWYECKOro BellecTsa.
Moaxoabl ANA OUEHKM OXWAAEMbIX KOHLEHTpauuii B CTOYHbIX BOAax
MOXHO HanTu B [25] 1 [26].

7.1.3 Hawuny4ywimm cnoco60oM npu HU3KOM YpPOBHE pasbaBneHus
ABNAETCA UHKYOMpPOBaHME CMeCeil B YCMOBUSAX MOHMKEHHOIO coAaepXaHus
pacTBopeHHoro kucnopoga (1-4 wmr/n) gns mogenvpoBaHna nNoTpebHoCTH
Kucnopoga A0 MecTa cbpoca CTOYHOW BOAbl. B ucnbiTaHUMKM Takoro Tuna,
XMMUYECKOE BELWEeCcTBO W MNOoNynsuvn paspylumTenein He HaxoAasitTcs B
HEN3MEHHOM COCTOSIHUKM, NO3TOMYy Habnwgaemas KuHeTuka Oyaer
KBa3nnepsoro uan BToporo nopsgka Monod.

7.1.4 VcnblTaHMe MOXeT OblTb BbINO/IHEHO OAHOA3HLIM UK
ABydasHblM crnocobom. B nocnegHem  cnydae, 6GuopasnaraeMocTb
OUEHMBaKT B CTOYHON BOAe, 3aTeM pa3baBNAT B OYULLEHHOW WK
MOBEPXHOCTHbIX BOAax, COoAepXalwmx CTOYHble. B gaHHOM wucnbITaHuu,
ONbITHOE  XMMUYECKOE  BeLLeCTBO  [O3UPYOT B  CTO4YHbIE  BOAbI,
paszbaBndemMble B OYULLEHHBLIX MOBEPXHOCTHbLIX BOAAX, OTCMeXuBas npu
3TOM UCYE3HOBEHME OMNbITHOTO BELLEeCTBa M TPaAULMOHHbIX 3arpa3HALWMX

BewectB (no BIIK, XIK, T.n.) Ha NpoTsxeHun BpemeHu (dpasza 1). lNMocne
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yero, [A06aBNSAT BTOPYH /03y OMbITHOTO XMMUYECKOro BellecTBa W

CTOYHON BOAbl B 3Ty Xe CUCTeMy A1 MOAENMpoBaHuA pasbasrieHuns
CTOYHbIX BOA B MOBEPXHOCTHbIX BOAaX, NpeABapuUTEslIbHO 3arpsa3HeHHbIX

CTOYHbIMU ((ha3a 2).

7.2 O6uwaa npoueaypa UcnblTaHUs

721 OnbITHOE XMMMYECKOe BELLECTBO WHKYOUPYKT C MCNO/b30-
BaHMeM abuoTuyeckon ©n OUOTUYECKOW CMecU CTOYHbIX BOA U
MOBEPXHOCTHbIX BOA, OObIYHO B YC/IOBMAX YMEHBLLUEHHOIO COAEpXaHus
pactBopeHHoro kucropoga (PK) (1 -4 mMr/n) Ha NPOTSXKEHUU BCEro
nepvoga. OTHOLWEHMEe faHHbIX KOMMOHEHTOB OCHOBAHO Ha creunasibHbIX
nnn  obWKUX cueHapusix cbpoca CTOKOB B MOBEPXHOCTHbIE  BOApbI.
Buonornyeckas akTMBHOCTb NoOAaBMsieTCss Npu abuoTUYECKOM KOHTpone,
KOTOpPbIA UCNOMb3yeTCA AN OUEHKM MuHepanmMsauum no pasHuue,
onpegenswowen  aPPEKTUBHOCTb  IKCTPaKuMM 1M BOCCTaAHOB/IEHUS
MCXOAHOW MONEKY/bl, WU KOIMYECTBEHHOIO OMNUCaHUA APYrMX NpoLeccoB
pas3NoXeHns, Takux Kak ruaposin3, oKUCcneHne, ncnapeHme um copoums Ha
3KCMeprMeHTasibHOM 060pyA0BaHUN.

7.2.2 Ecnn onpegeneH aHanMTMyeckuii meToh €  Heobxoaumoin

YyBCTBUTE/NIbHOCTbK, CKOPOCTb  PA3/IOXEeHUs WM TpaHcdopMauum
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MCXOOHOTO BellecTBa MOXeT OblTb OnpegeneHa € UCNOSIb30BaHUEM

HEMEYEHOro uccnegyemoro BelwecTBa WAM MO Nocneayrlen yobbiim
XMMUNYECKOTO BeLlecTBa HENoCpeACcTBEHHO B CTOYHbIX Bogax. Tem He
MeHee, OKOHuYaTesibHOe Ouopas/ioXeHne He MOXeT ObiTb ornpegesneHo,
ecnn nytb 6MOpasfiOKeHUss He WU3BECTeH AOCTaTOYHO XOpowo W Ang
NoTeHUMaNbHbIX MNPOAYKTOB pPasfiokeHUss He AOCTYMHbl aHa/uTuyeckue
METOAbl C HEOOXOANMOW YyBCTBUTETbHOCTLIO.

7.2.3 3OKONOTMYecKM 3HauMMble KOHLEHTpauuum uccrenyemMmoro
BewecTsa [J03UpyloTca B abuoTuyeckme U GUOTUYECKME TecToBble
CUCTEMbI, KOTOpPblE MHKYOMPYKOTCA Npu COOTBETCTBYHOLWLEN Temnepartype C
HenpepbIBHbIM nepemeliBaHneM. buoTnyeckme obpasubl MHKYOUPYHOTCH
Takum 06pasom, YTO cofepxaHue pacTBOPEHHOro Kucnopoga coxpaHseT
MOHWXEHHbIN ypoBeHb (1 Mr/n1), xapakTepusys cuTyauuio Hmwke cbpoca
CTOYHbIX BOA. O6pasupl nepuoanyeckn yaansawTcsa Ana onpegeneHus
MUHepasiM3auMm 1 nNepBuYHON OGuogerpagaumn, MNOMyTHO 3TOMY MOXeT
ObITb onpefesieH ypoBeHb OCTasIbHbIX KOMMOHEHTOB CTOYHbLIX BOA, (Hanp.,
XMK, O0Y n ammunac).

7.2.4 B 06eunx paszax TecTta, Kak TOMIbKO MPOU30LLIO BblpaBHUBaHME
6uopasnaraeMocTu OMbITHOTO XUMWYECKOro BelecTBa W KOMMNOHEHTOB
CTOYHbIX BOZ, CMeLnBatoT BTOPY 403Y OMNbITHOTO XMMUYECKOro BellecTBa

N CBEXMX CTOKOB B MMEOLLECs ONbITHOW cuctemMe Ansi MoAenvpoBaHUs
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pa3baBneHus CTOYHbIX  BOA  MpegBapuTesnlbHO  3arpsi3HEHHbIMM

NOBEPXHOCTHLIMW BOAAMM, MOC/Ee Yero BHOBb NPOBOAAT 0T60p npob.
7.2.5 TecTbl MOryT ObiTb BbINOMIHEHbI C MCMNOMb30BAHWEM OTKPbITOM

NN rTepmMeTUYHOM NPOTOYHOM CUCTEMBbI, FAe WUCNONb3YHTCA JIOBYLUKA A1
ynasnvBaHua Bblgensawuweroca 14C02. 3akpbiTad npoTovyHas cuctema
ABNAETCA 06A3aTes/IbHON A1 /1IeTy4Ynx UccnenyemblX BewecTs U 00blYHO
ncnonbdyetca pna  1AC-medeHblX wuccregyemblx BewectB. OTKpbITble
CUCTEMbI MPUMEHUMbI A1 HEeNeTyuynx Xumumyecknx Bewects 3H 1
npefHasHayeHbl 419 AeTanm3auumn KMHETUKU npouecca 6uopasnoxeHus
HesneTyunx J4C-meueHbIX uccnefyemMblX BeELLEeCTB, 4YbA CMOCOOHOCTb K
MUHepanM3aumm 6blna  ycTaHoB/MieHa paHee. B OTKpbITOi cucteme
MUHepanmsaumua Ao 14C02 moxeT ObITb OnpefeneHa KOCBEHHO nNyTeM
N3MEPEHNST Pa3HOCTU MeXAy OCTaTOvyHOl pajMoakTMBHOCTM 06pasLos
6uoTUYecKol 1 abnoTMYeckoit cuctem nocrne nogkucnexHus. Kpome Toro,
MUHepasmsauua ao 3HZ2 MoXeT ObiTb onpeaeneHa KOCBEHHO NyTeEM
N3MEpPeHNs pasHUUbl B pagMoakTMBHOCTM 06pas3uoB nocne cywku. B
NMPOTOYHbIX cucrtemax BblAENA0LWNIACA 14C02 n3mepsercs
HEenocpeacTBEHHO B OCHOBHOW /OBYyLWIKE. Kpome TOro, pacTBOPEHHbIN
14C 02 onpepenseTca nytem nogkucneHus obpasyoB B 3aKpbITOM cocyfe U
N3MepeHnss pagmoakTUBHOCTM B OCHOBHOM /IOBYLUKE, coAepxaweincs B

cocyqe.
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7.2.6 O6pasubl M3 060MX WCMbITAHWIA aHaNM3MPYT Ha 06l

pagMoaKkTUBHOCTb, W3BJIEKAEMble WCXOAHOE BELWECTBO U MPOAYKTHI
pasfnoXeHNs © pagnoakTUBHOCTb W3BIEKAEMbIX TBepAbIX BeLLECTB.
CogepxaHue  UCXOQHOrNO  BewecTBa W NPOAYKTOB  pas/iOXeHus
onpefesniseTcsa C NOMOLLbI XpomaTorpaduueckoro pasfesieHns u, ecnu
BO3MOXHO, pajvoaHanMTuyeckmx MeTofoB OO6HapyxeHua. Teepable
BewecTBa, oOcTawwmecsa nocne npouecca 3KCTpakuuu, CXurawT Ansg
OLEHKN BK/IOYEHUS B BmomMaccy no pasHuue. MonHblli MaccoBblit 6anaHc
TECTOBOW CUCTEMbI MOJyYalT M3 MNOMHOW CyMMmbl Bcex dipakuui ans
Kaxk[oro obpasua.

7.3 NMpnmeHMOCTbL MeToaa

MeTo4 MOXHO /Ierko MCronb3oBaTb /1 PacTBOPUMMbIX B BOAe WU
N10X0 pPacTBOPUMbIX MaTepuasioB, KOTOpble He SHABMAKTCA JIeTyUYUMU.
MeTog Takke MOXeT OblTb aganTupoBaH AnA neTyunx BewectB. Kak
npaBuio, AN OUEeHKNM MUHepausaumu Tpebytotca 14C- wwm JH
pagvoakTuBHble MeTKU. [/ OLEHKN MepBUYHOrO0 GUOPa3NOXEHUA MOXHO
MCNob30BaTbh N MeYEHble, U HEMEYEHbIE COeANHEHNS.

7.4 OnucaHne meToga UCnbITaHNSA

7.4.1 SKkcnepuMeHTaslbHasa ycTaHOBKa

7.4.1.1 O6beM CTO4YHbIX BOA B TecTOBOW npobe onpegensercs B

3aBUCMMOCTM OT Ko/m4yectBa M obbema 06pasLoB, HEOOXOAMMbIX ANS
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oueHKW. Kak npasuio, oT 1 A0 2 /1 CTO4YHbIX BOA, NMOMeLarTca B ABYX UK

4yeTbIpexNnTpoBble KONGbl. B Hawayywem cnyyae, CTOYHble BOAbI
NHKYOUPYIOT B YCMOBUSAX KOHTponupyemoro PK (Hanp., 1 n 4 wmr/n PK).
BbINONHEHWE [aHHOrO  YCNOBWS  MOXHO obecneunTb C  MOMOLLbHO
KMCNOPOAHOIO 30HAA, NOMPYXEHHOT0 B CTOYHYH BOAY W COEAMHEHHOro C
KACNOPOAHbIM  KOHTPO/I/IEPOM, MOAK/IOYEHHbIM K NPMBOAY  KianaHa,
KOTOpbI KOHTPONMPYET aspauunto cTouyHbix Bog (MpunoxeHune 1). Takas
aspauma cbanaHcmpoBaHa C HenpepbiBHbIM 6ap60TMPOBAHMEM CTOYHbIX
BOZ a30TOM AN AOCTMXKEHUA Lenesoro yposHsa PK. Kpome Toro, CToYHble
BOAbl MOXHO MHKYOGMpoBaTb Npuv nepemMellvBaHun, HO C MUHUMasIbHOWN
aspaumein gns cobnwaeHus HU3Koro ypoBHA PK, ana noagepxaHus
Heobxoanmoro ypoBHs PK B TeCTOBYK CUCTEMY MOXHO MEepPUOLMYECKN
[06aBnATb a30T UM Bo3ayx. B atom cniyvae, 3HaveHus PK Heo6xoanmo
perncTpmpoBaTb C PerynspHbIMKU MHTEPBaaMu.
7.4.1.2 OTKpbITad TecToBasi cuctemMa 0ObIYHO 3aKyrnopeHa MpoOKoi

M3 neHonsacta Wan BaTbl, YTOOblI CBECTM K MWUHUMYMY MOTEPU BOAbI Npwu
ncnapeHnn. pOTOYHbIE CUCTEMbI  3aKymnopeHbl  COOTBETCTBYHOLLMM
YCTPOWCTBOM, 060pyA0BaHHbIM NPOOG0OTOOPHLIM OTBEPCTUEM C KanaHOoM
Ana  oTbopa 06pasyoB CTOYHbLIX BOA W NPOMNycKaHUA BXOAAWUX WU
NCXO[ALLMX Ta30BbIX NOTOKOB. [laHHOE YCTPOMCTBO MOXET npeacTaBnsTb

CO6OM PE3NHOBYKD NPOOKY, HO MOXET MOTPeboBaTbCA N CTEKNSHHbLIA BUA,
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3arywkn  npu  pabote Cc  NeTyuyumMu  rimapodoo6HbIMKM  TECTOBLIMM

BewectBamn. [lpn TecTMpoBaHMM /NeTyuyMx BeLLeCTB peKkoMeHayeTcs,
4yTobbl rasooTBOAbl W TPYOKM MNPOOOOTOOPHUKA OblSIM U3FOTOBMEHbI U3
WHEPTHbIX MaTepuanoB (Hanpumep, nonutetpadTopatuneH (MNTPI),
HepxaBetoLlasn cTasib, CTEK/0).

7.4.1.3 CB060AHOE nMNpPOCTPaAHCTBO TECTOBOr0 cocyda MNOCTOSIHHO
npogysaeTtca BO34YyXOM WM BO34yxXOM, He cogepxawum CO02 co
CKOPOCTbO, [A0CTaTO4YHOM [ANns nogAepxaHuss aspoOHbIX YC/OBUA B
CUCTEME, HO He CNULIKOM 60/1bLIO ANA NpefoTBpalleHns 3Ha4YUTEeIbHOro
yHoca C02 TecToBbIli cOCyf, COEAMHSAIOT C Cepuein NnoByLlek, cogepxarinx
rmgpokcma kanus (Hanpumep, 1,5 H.) wm Apyrux COOTBETCTBYHLLMX
abcopbeHToB CO02 TlycTble NOBYLUKW, KakK npPaBuio, BKAKYAKT U
ycTaHaB/MBalOT B CUCTEMe Yynas/nvBaHWsA nepen abcopbeHTom OnA
npegoTBpaLleHsi 06paTHOrO ToKa UM KOHAEHCaLMW.

7.4.2 O6opyaoBaHune

- pasniMyHas CTeksiHHas nocyga v nUneTku;

- MarHUTHblE  MeWankMn WM  Wedkep ANA  HENpepbIBHOMO
nepemeLInBaHns COLEPXKMMOro TeCTOBbIX KONO;

- ueHTpudyra;

- pH-meTp;
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- BaHHa ¢ TBepabiM CO02 (cyxol nepa) / aueTOHOM WM KUAKAM
a3oTom;

- CyluM/iKa ¢ 3aMOpPO3Koi (imodounmsarop);

- NeYb WM MUKPOBOJTHOBASA Medb A1 onpefenieHns Cyxoro Beca;

- annapar gna memopaHHon ounbTpauuu;

- aBTOK/NaB;

- cpeAcTBa A1 06paboTKM MEeUYEHbIX BELECTB;

- obopygoBaHue A5 KOMMYECTBEHHOro onpegenedna ‘4C n 3H B
XUAKNX W TBEpAbIX npobax (Hanpumep, XUAKUA CUMHTUANSUNOHHbINA
cuetuuk LSC);

- obopygoBaHve ANS KOMMYECTBEHHOro onpegenexnvs 14C n 3H B
TBEpAbIX Npobax (Hanpumep, OKUCNTENb);

- obopypoBaHue gns ynaenvBaHua netyydux blC v 3H n3 rasosoi
cuCTeMbl  ynaBnmMBaHusA  (nocnefoBaTefibHble  JIOBYLIKM Ha  OCHOBE
aKTMBMPOBAHHOIO YI/18 UM aHaslorMyHoe o6opyaoBaHue);

-obopyaoBaHue [Ans TOHKOCMAOWHOM Xxpomatorpacpum (TCX) wunu
BbICOKO3(D(PEKTMBHOI XMAKOCTHOW XpomaTtorpadgum (BIXKX);

- obopypoBaHue O/ KonnyectBeHHoro onpegenenuna ,4C n 3H ans
TCX (ckaHep) wan BOXXX (NOTOYHBIN AeTEKTOP);

-aHanuTU4yeckoe obopyaoBaHve 01 onpefenieHnsa nccnegyemoro

(v cTaHpApTHOrO) BellecTBa, ecnM HeobxoaMMo NpoBeAeHNe KOHKPETHOro
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XMMUYECKOro aHanmsa (Hanpumep, rasoBblil XpomaTtorpady,

BbICOKO3(D(PEKTUBHBIN XMAKOCTHOM Xpomarorpad), Macc-crnekrpomMeTp).

74.2.1 Vicnonb3oBaHue cnepymwoulero nabopaTopHOro
060pyA0BaHNs He ABMSIETCA 0683aTeNIbHbIM, HO MOXET ObITb MO/IE3HbIM;

- OKCUMMETP;

- KNC/TIOPOAHbIA KOHTPOJIIEP C AAaTYMKOM U NPUBOAOM K/lanaHos;

- cocypbl ana onpepenenna XrK;

- Habop peareHToB (a30TUCTbIi aMMOHWIA);

- cnekTpodoToMeTP.

- aHa/IM3aTop opraHM4Yeckoro yrnepoga.

7.4.3 BbIGOp CTOYHbIX BOJ,

7.4.3.1 VICTOUHMKM CTOYHbIX BOA AO/DKHbl COOTBETCTBOBATb LENn
npoBefeHNs UCMbITaHUi. [N NpoBeAeHUs OLEHKM KOHKPETHOro Mmecta
CTOYHbIE BOAbI AO/MKHbI OblTb MOYyYEHbI M3 KOHKPETHOI KaHaM3auMoHHOM
CUCTEMbI, A1 KOTOPOW MPOBOAUTCA UccnefoBaHne, NOBEPXHOCTHbIE BOAbI
[O/KHBbI ObITb MOMyYeHbl Bbile MO MOTOKY MecTa cbpoca CTOYHbIX BOA.
BbiGbupaemoe OTHOLWEHWEe [AaHHbIX KOMMOHEHTOB [OJ/IXKHO MOZAENMpoBatb
onpefeneHHbli CUeHapuii TeyeHust NoToka (Hamnp., MEXEHHbIA CTOK,
cpefHerofoBol CTOK). Wnium xe, ecnn M3BeCTHbl rMapas/iyecKkne ycrioBus

HXe MecTa C6p0C& CTOKOB, TO TecCTOoBad cCucremMma MOXeT T[pPOCTO
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COCTOAATb M3 06pa3L0B, MOSTYHEHHbIX HWKE MO NMOTOKY OT CTOKa. XOTHA Takue
YCNOBUSA He NOCTOSAHHbI U TPYLHOBOCNPOM3BOANMBI.

7.4.3.2 [Onsa o6uein oueHkn, obpasubl CTOYHbLIX BOA AO/DKHbI
NPenMyLLECTBEHHO MOJlyYeHbl U3 ObITOBbIX WCTOYHMKOB, MOBEPXHOCTHbIE
BOAb! AO/DKHbI ABNATLCA TUNUYHBIMU NOBEPXHOCTHLIMU BOAAMU, B KOTOpbIE
NPOMCXOAUT COPOC CTOKOB. XOTSA 3TO TPYAHO BOCMPOM3BECTM Ha MpakTuke,
B EBponeiickom TexHuuyeckom PykoBoACTBE CTaHAapTHbIA YPOBEHb
TBepAblx Bewects u BIMK (6uonornyeckoin noTpebHOCTM Kucnopoga) B
CTOYHbIX Bogax coctasnsiet 450 mr/n n 270 mr/n, COOTBETCTBEHHO [26]. B
CeBepHoil AmMepuke TUNU4YHbIE CTO4YHbIE BOAbl cogepxar ot 100 go
350Mr/n cycneHaMpoBaHHbIX TBepAblX BewecTB, BIK cocTtaenger 110 -
400 wmr/n [1].

7.4.4 C60p, TpaHCNOPTMPOBKA U XpaHEHNEe CTOYHbIX BOJ,

ObITb

74.4.1 CTo4yHble BOAbl AO/MKHbI ObITb COBpaHbl B TOYKe AOCTyna B

KaHaM3aum WA Ha BXOA4E Ha CTaHUMKO OYUCTKM  CTOYHbIX BOA.
Temnepatypa ob6pasua [o/ikHa OblTb 3aperucTpypoBaHa B MOMEHT
oTbopa. Bo Bpemsi TpaHCNOPTMPOBKM, Temnepatypa obpasuya He AOJ/DKHA
3HAYMTENbHO MNpeBbIWaTb Temnepatypy McnbiTaHUsA. CTOYHbIE BOAbI, Kak
npaBua0, XpaHATCA npu TemnepaType MWCMNbITaHUs C  MeAOJ/IEHHbIM

nepemelmBaHmeM. O6pasLibl He crieAyeT XpaHUTb B 3aMOPOXEHHOM BUZE.
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7.4.4.2 MoBEPXHOCTHbIE BOAblI AO/MKHbI ObITb COOpaHbl B TOYKE C

M3BECTHbIMM KOMMyecTBamy cbpoca CTOUHbIX Bog. TemnepaTypa o6pasua
[l0O/KHA OblTb 3aperucTpMpoBaHa B MOMEHT oT6opa. Bo Bpewms
TPaHCNOPTMPOBKKU, TemnepaTypa o6pasua He [o/KHA 3HAYUTENIbHO
npeBbillaTb Temnepatypy WCMbiITaHUsi. [TOBEPXHOCTHblE  BOAbI,  Kak
NpaBuo, XpaHsaTcs npu  Temnepatype WCMbITaHMsi C  HenpepbiBHOM

aspaumeii. O6pa3subl He criegyeT XpaHUTb B 3aMOPOXEHHOM BUAE.

7.4.5 lMopgrotoBKa TECTOBbIX NPOO

745.1 B cBexecobpaHHbIX Npobax CTOYHbIX BOA He [0JIKHO
3HAUNTENbHOrO  cofepxaHusa rpybbix 4yactuy. B CTO4YHbIX  BOgax
HeobxoAMMO onpefenvutb obliee cofepXaHue B3BELUEHHbIX TBepAabiX
yactuy, (BB), pH, XMK. o BO3MOXHOCTWM MOXHO onpefennts NHS3,
OpraHnYecKknin yrnepog W BbIMNOAHWUTb CTaHAAPTHbIA YalleyHblid NoAcYer.
XapakTepuctmka  MNOBEPXHOCTHbIX  BOJ  AOJ/DKHA  OCYLLECTBNATHCA
n3MepeHnem o6Lero cogepxaHus B3BeLeHHbIX TBepAabiX 4vactuy, (BB),
obLel xecTtkocTn u ypoBHA pH. CTaHAapTHbIA YaleyHblii noAcyeT W
aHanM3 419 BbISABNIEHUA  OpraHM4yeckoro  yrnepoga  SIBASKOTCA
HeobA3arenbHbiMW. CTO4YHbIE BOAbl [06AB/MAOT K MOBEPXHOCTHbIM B
06beme, AOCTATOYHOM, YTOObI [OCTUTHYTb HY)XXHOTO pa3baBfieHNsA CTOYHbIX

BO4 B TMNOBEPXHOCTHbIX. W3mepawT ypoeBeHb pH, XIMNK wn BB
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MPUrOTOB/IEHHOW CMEecu NOBEPXHOCTHbIX BoA. Takke AN AAHHOW cMecw

[OMOSTHATENIBHO  MOXEeT  ObiTb  BbINOJIHEH  CTAHAAPTHbLIA  YalleyHbli
nogcyetr, aHanui pgnasa onpegeneHvs yposHa NH3 u  opraHuyeckoro
yrnepoga.

7.45.2 MopgrotoBka  abuoTUUECKMX  Mpob, KaKk  npaswno,
OCYLLLEeCTB/ISETCA C MWCMNOMIb30BAHMEM  KOMOMHAUUN  XUMUYECKON 1
TennoBoi  crepunmsaunn. MoaTBEPXAEHHBIM  CNOCOGOM  ABNSAETCA
pobasneHne B CTouHble Bogbl xnopuga ptymm (HgCI2 = 0,1 r/n). 3atem
CTOYHble BoAbl 06pabaTbiBalOT B aBTOK/1aBe B TeyeHne MUHUMYM 90 MUHYT
npu Temnepatype ” pgasneHun okosio 121 °C wm 15 psi (1 atm)
cooTBeTCTBEHHO. OObIYHO, 06bLEM cpefbl AO0/HKEH OblTb MeHee Wn
paBHbIM MOSI0BWHbLI 06beMa KOHTelHepa An1s aBToknaea (Hanpumep, 500
M1 CTOYHbIX BOJ B JIMTPOBOM KOHTeiHepe). [Mocne oxnaxgeHua pH
abuotnyeckorh npobbl Heo6XoAUMMO WU3MepATb W OTperyaMpoBaTb B
3aBMCUMMOCTM  OT BMga OGMONOrMYeckM akTMBHOro obpasua. [AnA
YMeHbLUeHNA obpa3oBaHWs OTXOAOB, A1 AeakTmBauum obpasua Takxe
MOXeT ObITb PACCMOTPEHO MCMNO/Ib30BaHNE aslbTEPHATUBHbLIX NMOAXOL0B.

7.4.6 lNMoarotoBka nccnengyemoro sellecrtsa

7.4.6.1 B Haunyywem cnyyae, AN TNPUTOTOBNIEHUS OCHOBHbIX
pacTBOpOB MCCMeAyeMoro W CcTaHgapTHONO BewecTB Heob6xogumo

Mcnonb3oBaTb  AUCTUNNMPOBAHHY  Bogy. [lpu  Heob6xoAuMMocTw,
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aNbTepHaTUBHbLIA MeToA, MOXEeT ObiTb MCMNONb30BaH AJ/1s1 PACTBOPEHUS UK

AVCneprupoBaHns  uMcCriegyeMoro BewectBa B COOTBETCTBUM C  €rO
06bI4HOM  (QOPMOI  MNOCTYNAeHuMss B UCCedyemble  KOMMOHEHTHI
oKpyxatwuie cpefbl. PacTBopuMble B BOAE HETOKCUYHbIE pPacTBOPUTENN
MOFyT WCMOMb30BaTbCHA, €CNN NPOBEAEHWE WCMNbITAHUA HEBO3MOXHO
ApYyruM  CnocobomM, HO HeobXoAMMO YAeNUTb BHUMaHue OpraHn4eckoun
Harpy3ke, BO3HMKawllen ¢ gobaBneHNeEM OpraHNYeckux pacTBopuTeneil.
[na BewecTB, KOTOpble SABAAKTCSA M/I0XO pPacTBOPMMbIMW B BOAE W
B3aVMOLENCTBYIOLWMNX C B3BELUEHHbIMW BeLLEeCTBaMU B CTOYHbIX BOAAXx,
MOXeT ObITb LieniecoobpasHbiM afcopbupoBatb uccnegyemMoe BeLecTBO
Ha WHEpPTHOM TBEPAOM HOcCUTene, KOTOPbIA 3aTeM [pAobGaBnsieTcs K
TecToBo cucteme. Ecnnm wnccnegyemoe BeLWECTBO HE MOXET OblTb
paBHOMEPHO pacrnpefeneHo BHYTPU TECTOBOW CUCTEMbI A0 HayaslbHOM
TOYKM OTOGOpa npob, roTOBATCA WHAMBMAYa/IbHblE TECTOBblE CUCTEMbI,
KOTOpble UCK/TYaKT U3 UCMNbITaHMA Ha Kakaom atane otéopa npoo.
7.4.6.2 0O6bem p[ob6aB/ieHHOro  pacTBopa  [O/KEH  UMeTb
[OCTaTOYHYK0  KOHUeHTpauuio  gnasa  obecneyeHns  GbICTpoOro
paBHOMEPHOro pacnpegeneHns uccnegyemMoro Bellectsa B npobe u
TOYHOTO BHECEHMS [03bl B aHas/IOrMyHble Npobbl. B maeanbHoOM crniyyae,
npu 403MpPOBaHUM BOAHbLIX PacTBOPOB A06aBNEHHbI 06BEM AO/HKEH ObITb

6onee 2 mn 1 MeHee 10 MA; ANST HETOKCUYHBLIX PacTBOpoB, MeHee 0,1
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mn/n. Tpy HeobxoAMMOCTU pacTBOp AN [A03MPOBaHUS MOXET ObITb

noaroToB/IEH 3apaHee U XpPaHUTbLCA B  XONOAWSIbHUKE. AKTUBHOCTb
OCHOBHOIO pacTtBopa Heo6X0AMMO MPOBEPUTL C MOMOLLbI0 XXUAKOCTHOW
cumHTunnaumn (LSC).

7.4.7 YcnoBusa UcnbiTaHuA

7.4.7.1 TemnepaTypa npoBefeHna ncnbiTaHnd

WHkybauma [o/mkHa NpoBOAMTLCA B TeMHOTe (NpeanoyTuTeNbHO)
WAM B paccessHHOM CBeTe Mpy KOHTPOJIMPYeMOW TemnepaType, paBHOM
Temneparype otéopa npob nnam HopmasibHOW nabopaTopHOl TemnepaTtype
20 - 25 °C.

7A N .2 MNepemewnBaHmne

[na nopfepxaHus TBepAblX BewecTB BO B3BELUEHHOM COCTOSIHUMU,
COZEepPXNMOe TECTOBbIX COCY0B HEMPEPbLIBHO aKKypaTHO NepemeLuvBatoT.

7.4.7.3 TIpOAO/IKNTENBHOCTb UCMbITAHUA

MpoAo/MKUTENTBHOCTL UCMbITAHUA A0/MKHA OblTb AOCTATOYHON AN
OLEHKM CTeneHn v CKOPOCTU OMOopasfioXeHUs XUMUYECKOro BellecTBa B
X0fie HOPMasiIbHOr0 BpeMeHn npebbiBaHUSA B CMELLUAHHON 30HE CTOYHbIX U
NMOBEPXHOCTHLIX BOA. B HOpme, nepuoa ucnbiTaHUA NPOAANTCA 28 AHE.
VcnbiTaHMe MOXeT ObITb MPOA/IEHO Ha 6osibliee BpemMsa A9 MOJTyYeHus
OONONMHUTENbHbIX LAaHHbIX ANA OLUEHKM KMHETUYECKUX KOHCTaHT W

onpeneneHns NosIHOTbl Pas3/IOXKEHMS B YC/IOBUSX MUCMbITaHMsA. M Hao6opoT,
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NCMbITaHNE MOXET ObITb MPEeKpaLLEeHO paHblle, eCN NPOLECC Pa3/IoXeHNSs

JocTturaet niaro.

7.4.8 KonnyecTBO TECTOBbLIX COCYA0B

Kak MWHMMYM, AN KaX4Oro maTtepuana MUCMbITaHUA U TeCTOBOWA
KOHLEeHTpauMm HeobxoAMMO WCNosib30oBaTb OAWH abuoTuveckuii U OauvH
6uotunyecknii  cocya. Ona Kaxgol nNpobbl  MOXHO  MOArOTOBUTH
napannesibHble 06pasubl C Lesblo yyeTa OTK/IOHEHUI (Hanpumep, No Tpu
napasienibHblXx nNpo6bl). OfAHako, YyBe/MYyeHue Kosimyectsa npob A/
Kaxgoro obpasua nyywle oTpasuTcs Ha KayecCTBe KMHETUYECKUX OaHHbIX,
MoslydyeHHblXx B 060/blieM AuanasoHe, YeM YyBe/IM4yeHue KosmyecTsa
napasienibHbIX npoo.

7.5 Mpouenypa nUcnblTaHNsA

7.5.1 [o3npoBaHune

B Hauyane wucnbiTaHusa, 3arnywka TeCTOBOro cocyga ypansercs, U
nccnepyemoe BelecTBO A06aBNAKOT KONIMYECTBEHHO HEMNOCPEACTBEHHO K
obpasyy npu MNOCTOAHHOM nepemMewmnBaHun. PekomeHayeTcs BBOAUTb
[03y TOCTEMEHHO HWXe YPOBHA BO34yx-Boja Ansa obecnevyeHus
paBHOMEPHOro pacnpesesieHs nccaegyemoro BeLectsa B CTOYHOW BOAE.
Buotuyeckmne wun abuoTudeckme o6pasubl  4O3UPYIOT  aHaI0TMYHbIM
crnocobom. Kak npasuio, 6MoTUYECKME CUCTEMbI AO3MPYIOTCA NEepPBbIMA, a

3aTeM abuoTuyeckme CcUCTeMbl. TouHOE BpemMA, KaK npaswio, wunmeet

133



FOCT 32370-2013
60onee BaXHOE 3HayeHue A9 OUOTMYECKMX CUCTEM MO CPABHEHMIO C

abnoTnyeckumn ana nposefeHns KUHeTUYeCKMX aHam3oB.

7.5.2 'padhuk oT60Opa NPood

MHTepBasibl  0oT6Opa Npo6  BbIOMpAKT, OCHOBbIBAsACbL  Ha
CYLIEeCTBYOLWMNX  AaHHbIX O  OuopasfnioxeHuu  Unn  pesynbTarax
npegsapuTenbHOro nccnepoBaHus, MOCKO/bKY YHUBEpPCasIbHOro
yCTaHOB/NEHHOrO rpadmka otéopa nNpob He cyllecTByeT. PekoMeHayeMmbli
rpadpuk otéopa nNpob ANa GbLICTPO pasnaraloWmMxcsd XMMUYECKUX BELLLECTB -
15, 30 n 60 MMHYT, C AONOSTHUTENbHLIM OTO60POM NpPob cnycTa 2, 5, 8, 12 n
24 yaca n BO 2, 3 u 7 gHW. padumk oT6opa npob AN MeaneHHO
pasnaralomxcs XUMUYECKUX BELLECTB A0/MKeH ObITb paspaboTaH Tak,
4yTo6bl B X04€e (hasbl pas/fiokeHuss O6bl1I0 NpPefyCMOTPEHO AOocTaTouyHoe
KOJINYECTBO N3MepPEeHWI.

7.5.3 Vl3amepeHne MnHepanusaymmn

MuHepanusaumss MOXeT ObITb M3MepeHa NPSAMbIMUA WIN KOCBEHHbIMU
MeTofamu.

7.5.3.1 KocBeHHbIle namepeHuna 14C02

VHavBuayanbHble napannenbHble o6pasubl (Hanpumep, 1 mn)
oTOMPAlT M3 KaXKA0M Npobbl B OTAENbHbIE (D/1AaKOHbI, KOTOpblEe cogepxar
[OCTaTO4YHOE KOAMYecTBO KucnoTbl (Hanpumep, 1 mn 0,1 H. HCI), yTOoO6bI

CHU3UTb YPOBEHb PH A0 < 2, N NOMELLLAIOT B BbITSXKHOI LIKad).
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B TeueHne HeckosbKMx YacoB obpaslbl 6apb0TMPYHOT BO3AYXOM UK

OCTaBNAKT HAa HOYb AN TOro, 4YToGbl  pacTBOPEHHbI  14C02
andpdyHanpoBarn n3 00pasLoB. O6pasupl cmelwmBarT co
CUMHTUNIALMOHHBIM KOKTEWNeM, Noaxoaswmm nas matpuubl obpasua, u
aHaNu3npyT C MOMOLBK XUAKOCTHOW cumHTuansaumm (LSC). TMNpoueHT
14C02 paccuuTbiBaeTCA U3 pasHUUbl  Mexay ob6WumM OTCYeTOM B

OMOTNYECKUX 1 abnoTnHeckux obpasuax.

7.5.3.2 lpAamMble namepeHunsa 14C02

BbigenmBlmniica 14C02: nepBas OCHOBHas JiOBYyLIKA CUCTEMbI
ynasnuBaHus yganseTca n 6bIcTpo 3akynopueaeTcs. OCTa/ibHble NTIOBYLLUKU
npoABuUratoT Bnepes B TOM Xe Nopsifike v 3a CyLecTBYHLUMMN NOBYLLKAMM
pa3meLLaloT CBeXue JIOBYLUKM, KaK MOXHO CKOopee MoAK/Ii4alT cuctemy
ynaesnvmBaHus. [1OBTOpHble Mpobbl (Hanpumep, 1 MA) M3 OCHOBHOIA
NOBYLIKM yAanAalTCcA, MOMeLWalTCAa B CUUHTUNNAUNOHHBIE N1aKOHbI 1
CMEeLUNBaKTCA CO CUMHTWIIALMOHHLIM KOKTENem, MoAXOAAWNM oS
MaTtpuLbl NPo6bl, U aHaIU3UPYIOT C NOMOLLbIO XUAKOCTHOW CUMHTUANALNN
(LSC).

PacTBopeHHbIli 14C02: [pobbl (Hanpumep, oT 10 go 25 wmn)
oTbupaloTcs yepe3 OTBepcTMEe A/ OoT6opa nNpob B TECTOBOM COCyAe.

3arem Mx nNomeLlarT B cocydbl (Hanpumep, CTeknsHHbIA 6uomeTp Bellco
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2556-10250), o60pyaoBaHHbIE OTCEKOM, CoAepXalluM COOTBETCTBYHLLWIA

abcopbeHT CO02 (Hanpumep, 1,5 H. KOH). Cocygbl 3akynopumsalT U
[06aBNAIT 4OCTATOYHOE KOSIMYECTBO KUCNOTbl (Hanpumep, 6 H. HCI) ana
CHWKeHus pH npob A0 ypoBHS MeHee AByx 6e3 coobueHus npob c
atmoccpepoii  (NnpunoxexHne 1). O6pasuam nNO3BONAKT OTCTOATbLCA B
TeyeHne [0CTaTOYHO MPOAO/IKUTENBHOIO BPEMEHWU (Hanpumep, Houwn),
ytobbl CO02 paudpdyHaMpoBas M3 pacTeopa, W MNPOU3OLLIO  €Ero
ynasnueaHne copbeHToM 13 cBOOGOAHOIoO npocTpaHcTBa cocyga. Obpasubl
copbeHTa cMmelnBaT CO CUUHTUWIALMOHHBIM KOKTelsieM, nogxoasuimm
ANA  MaTpuubl  Npobbl, W aHaM3MPYT C  MOMOLLbK  KUAKOCTHOM
cunHTnunnauum (LSC).

7.5.3.3 KocBeHHOe nsmepeHmne 3H20

VHomMBMAyanbHble napannenbHble npobbl  (Hanpumep, 1 ™M)
oTOMpalT M3 TeCcToBOro obpasua B OTAeNbHble (/IaKoHbI, cofepxaiiue
[OCTaTo4yHOEe KONMYecTBO Kucnotbl (Hanpumep, 1 mn 0,1 H. HCl) ans
CHWXEHMS BeNUYMHbI pH A0 YPOBHA < 2, 1 NOMELLAOT B BbITSHXXHOM LIKad.

MonosnHy NpPo6 HemMea/IeHHO aHa/IM3MPYIOT C MOMOLLbIO XUAKOCTHOM
cuuHtnnnaumm (LSC) ana  «mokporo» wusmepeHusd. OcTasibHble Npoo6bl
NOMHOCTBIO cywaTt anda ypaneHna 3H2. O6pasybl cMewwmBalT Co
CUMHTUNMALMOHHBLIM KOKTENNieM, NoAXO4AWMM ANS MaTpuubl Npobbl, K

aHaNM3npPyT C NOMOLLbH XMUAKOCTHOW cumHTuanauumn (LSC). MNpoueHTHoe
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cogepxaHnme 3H20 paccuMTbiBaeTCs, UCXOAS M3 pas3HuUbl Mexay 06Lwum

OTCYETOM B MOKPbIX W CyXux npobax W UCXOOHbIM  YPOBHEM
pagnmoakTUBHOCTU, BBEAEHHbIM B 06pasLbl.

7.5.4 Vi3amepeHune o0Lelr pagnoakTMBHOCTM B CTOUYHbIX BOoAax

MapannensHole npobbl Masnoro ob6bema (Hanpumep, 1 mn)
aHa/I3MPYIOT HEMNOCPEeACTBEHHO C MOMOLLBK XUAKOCTHON CUUMHTUANALUN
(LSC) onst KoNMYecTBEHHOIO onpeaeneHnsl OCTaBLUENCS paanoaKTUBHOCTH
B KaXaoMm ob6pa3ue C TeyeHVeM BpPeMeHW. [laHHble W3MepeHus
MCNONb3YKTCA  O/19  NOATBEPXAEHWA  TOro, YTO  BOCCTaHOB/IEHUE
PagnNoaKTUBHOCTU U3 W3BJIEYEHHbLIX 006pa3L0B ABMASETCA MPUEMNIEMbIM U
ONA KOHTPONA ncnapeHus.

7.5.5. l3mepeHne UNCXOOQHOro BewectBa U  NPOAYKTOB
pas3noxeHus

7.5.5.1 SkcTpakumnsa

Mpobbl oT6MpaldT M3 abMOTUYECKMX U OUOTMYECKMX 06pas3LoB.
O6bem npobbl, Kak npasuio, coctaenset 6onee 10 mn. TemM He MeHee,
06beM OGyaeT 3aBucCeTb OT TECTOBOW KOHLEHTpauuu, yaenbHON akTMBHOCTM
N YyBCTBUTE/IbHOCTN aHaIMTUYECKMX npouenyp.

Pa3nuyHble noaxogpl MoryT NCNOJ/Ib30BaTbLCH ans
KOHLLEHTPMpPOBaHUA n n3BneveHns 06pasuos. Hanpuwmep,

NOATBEPXAEHHbIA noaxod ANA  HeNneTyunmx Ucc/ieflyeMbiX BeLLecTB
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BK/OUAEeT MIHOBEHHOE 3aMopaxuBaHme 006pas3LoB C nocaenyoLlen
nmopmnuszaumein 1 3KCTpakumein Ccyxoro ocTatka COOTBETCTBYHOLLMM
pactBopuTeniem(aMn) O  WUCXOLHOrO  BewectBa M NPOAYKTOB
pasnoxeHms. MrHOBEHHOEe 3amMopaxuBaHue ObICTPO oOcTaHaB/MBaeT
61O0NOrMYeckyto akTMBHOCTb 6e3 rmagponmnsa WM WHOM0  U3MEHEeHUS
NnabunbHbIX UccnefyemblX BewecTB. 3aMopaxunsaHue ABNSETCHA ObICTPbIM
npoueccomMm, ecnu [Ana norpyxeHus cocyga c o6pasuom ummeetcs
focTtatoyHas rybvHa BaHHbl C CyXMM fIbOM / aueTOHOM WAN XUOKUM
a30TOM. YpOBeHb 3arnojIHeHNs BaHHbl JO/DKEH MOKPbIBATb YPOBEHb MPOOLI
B cocyfe. OKCTparupywTt JMouIn3npoBaHHble TBepAble BeLWecTBa,
nocne 4ero 3KCTPaKT UNbTPYIT ANA BblAE/IEHUSA 3KCTParnpoBaHHbIX
TBEpAbIX Bewects. ®PuabTp A[O/KEH OblTb COBMECTUM C  TUMOM
pactBoputens (Hanpumep, BOAHbIM  WIN  HEBOAHbLIM). [loflyYeHHble
9KCTPaKTbl MOFyT ObITb CKOHUEHTPMPOBaHbI MCNapeHnem, un o6uwas
pagnoakTMBHOCTb B KaXAOM 3KCTpakTe onpefesnsertcd ¢ MNoMOLLb
XngkocTtHol cumHtunnauymm (LSC).

Ona neTyuux wuccnefyembix BellecTB, obpasel MOXeT ObiTb
nponyweH Yyepes oubTP U TBEPAYIO (dasy IKCTPaKLUOHHON KOJIOHHbI WU/
ANCK TBepaodasHoi akcTpakumm (TPI), pacnonioXeHHble B TaHAeme,
KOTOpble 3areM 3/IUPYIT C  MNOAXO4AWMM  pacTBopuTesieM  Ofs

M3B/MIEYEHMSI WCXOJHOTO BewecTBa W NPOAYKTOB  pasfoxeHus. B
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aNlbTePHATUBHbIX C/lyYasix, BO3MOXHO HanpsiMyto 3KCTparnpoBaTb BOAHbIN

ob6paseL, ¢ UCNob30BaHMEM COOTBETCTBYIOLLEN CUCTEMbI pacTBOpUTESS, a
3aTeM MponycTuTb Yepe3 PUIbLTP ANA W3B/IEYEHUA TBEPAbIX BELLeCTB
6uomaccel. O6Lasa pagnoakTBHOCTL BO BCEX IKCTPaKTax onpenensercs c
MOMOLLI XMAKOCTHON cumHTUnNAumm (LSC). TMpu KOHUEHTpUpOBaHUU
9KCTPaKTOB, coAepXawux sfetyynme uccnegyemble Belectsa W
NPOAYKTbI Pa3/fioXeHusi, Heo6xoaMMOo cobn4aTb OCTOPOXHOCTb.

MoryT ucnosib3o0BaTtbCAa M Apyrne noaxonbl, HO AN BCeX MOAXO0L0B
B&XHO perncTpupoBaTtb M3BMeYEHWE N yyuTbiBaTb BpeMms, Heobxogumoe
ANs npekpalleHns 6monornvyeckoin akTMBHOCTU, U UCMNOMb30BaTb €ro A/
BpeMeHu oTbopa npob ANa KNHEeTUYEeCKOro aHamns3a.

7.5.5.2 AHa/IN3 NCXOLHOro BelecTBa U NPOAYKTOB pa3/ioXeHUs

OTHOCUTENBLHO 6OJLLLIOE  KOMIMYECTBO MCXOAHOIO Bewectsa W
NMPOAYKTOB pPas/fioOKeHNs B 3KCTpakTax MOXHO OnpenesiaTb C MOMOLLbHO
TOHKOC/OWNHOM xpomaTorpadun (TCX), BbICOKOIGEEKTUBHOM XUAKOCTHOM
xpomatorpacum  (BIXKX) wnm  gpyrux  MeTofoB  pasfeneHua C
BO3MOXHOCTbIO PaZM0aKTUBHOIO 06HapYXeHus.

Ecnn pgoctynHel cneuuduyeckme 4yBCTBUTE/IbHbIE aHa/IUTUYeCcKme
MeToAbl, NepBuyHOe O6MOpPa3NOXEHVE MOXHO OLEHUTb, U3Mepas 06Lyto
OCTaTOYHYK KOHLEHTpauumi uccnefyemoro Bellectsa W NPOAYKTOB

pasnoxeHna BMecTo UCMOJ/Ib30BaHNA Pagnon30oTONHbIX METOAO0B.
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7.5.5.3 Xapaktepuctumka npoayKToB passioxXeHuns

Ecnv BO3MOXHO, XpomaTtorpaduyeckoe nosefeHne Hens3BecTHbIX
NMKOB HeOob6XoAMMO CpaBHMBATbL C MUKaMW AN OXWUOAEMbIX NPOAYKTOB
pasnoXeHnss, ecnnm  CyWecCcTBYKOT COOTBETCTBYWOLWME  ayTeHTUYHble
cTaHpgapTtel. B obwem cnyvyae, KOAMYECTBO U 4YucToTa NPOAYKTOB
pasnoXeHuss,  MNOJIYYEHHbIX B  HaCTOAWEM  UCMbITaHUKW,  Aenaet
HEBO3MOXHbIM MpPOBEeAEHNE OKOHYaTeNIbHOW unaeHTudmKaumm apyrumm
npsAmbIMM  crnocobamu. B 3aBMCMMOCTM  OT  XpomaTtorpaduueckoro
noBefEeHNs, Kak npasBu/io, MOXHO onpefenntb, ABNAeTCA N1 MeTabonut
6onee wnM MeHee MNONSAPHbIM, YeM WCXOAHOE BellecTBo. Takasd
NHpopMauus B coYeTaHUM C U3BECTHbIMU BUOXMMUYECKUMM peakumsMn 1
nosiB/ieHMeM W uncYe3HOBeHMeM MeTabonuta B Xofe OrmopasnoxeHus
MOXeT cchopmMupoBaTb LOMOSHUTENbHYID OCHOBY A/19 unAeHTUhmnkauuu.
Ecnn Heobxoaumo, PoOn OCHOBHbIX MPOAYKTOB Pa3fOXEHUA MOXET OblTb
oueHeHO ¢ nomouwbtlo B3IXKX (Hanpumep, [27]) € wncnosb3oBaHMEM
NOTOYHOrO AeTeKkTopa pagnoakTUBHOCTH.

7.5.6 M3mepeHne u3BJIeUYEHHbIX TBeEpPAbIX BeEWECTB U CTENeHu
BK/1IOYEHUST B Buomaccy

®uUNbTpbl CKUTaAKT C 3KCTparnpoBaHHbLIMU TBEpPAbIMM BelecTBamu
ANA onpefeneHns YpoBHA akTUBHOCTM OCTaBLUMXCHA TBepAbIX BelwecTs. B

NMPOTMBHOM C/lyyae, ec/iv ypoBeHb TBepAblX BELecTB AOCTATOYHO HU3KWA,
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YTO NO3BO/ISAET BbIMNO/IHEHME aHaNM3a XUAKOCTHOW cunHTunnaumen (LSC),

aHanm3 (OUIbTPOB MOXET BbINOSIHATLCA HenocpeacTBeHHO LSC. Tem He
MeHee, B pacTBOPeHHOM cocTofHuK, CO02 npucyTcTByeT B BbICOKUX
KOHLeHTpauunsx, noaTtomy dunbTp oynet yOepxmBaTb Kak
MUKPOOPraHusmbl, Tak W Yyr/ekucnble conu. B Takmx 06CTOATENbCTBAXx,
ounbTp cnegyeT BbiMounTb B cnabokucniom pactesope (1 mn 0,1 H. HCI) B
TeyeHne [0CTaTOYHOr0 BPEMEHU (Hanp., Ha MNPOTSHXKEHUU Houu), A1
ondhgyHamposanmsa -'COr M3 obpasuosB nepeq aHannsom LSC. YpoBeHb
pagnoakTMBHOCTM B OMOTUYECKMX TBEpAbIX BewecTBax Bbile, 4em B
TBEpAbIX Tenax wu3 abuoTUYeCcKOro KOHTPONsA, O06bIYHO ABNSETCA
CBUAETENIbCTBOM BK/IOYEHUA pagnmoakTMBHOCTN B Briomaccy.

7.5.7 NlamepeHne pagnoakTUBHOCTU IETYUYUNX BELLECTB

Mpn wvccnepoBaHuy  JlIeTyuynmx BeELLECTB, JleTyyMe BellecTsa
SKCTparnpyroT U3 JNoBYyLWEK COOTBETCTBYHLMMU pPacTBOPUTENAMU, W
pPagnoakTMBHOCTb 3KCTPAKTOB aHas/M3MpyeTcs C MNOMOLLbK XXUOKOCTHOM
cunmHtnnnaumm (LSC). OTHocuTesibHOe 60/bLUoe KOSIMYEeCTBO UCXOLHOro
BewecTsa W MPOAYKTOB pas/ioXeHuss B 3KCTpakTe (ax) MoxeT ObiTb

onpepgesneHo, Kak onncaHo BbilLe.
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