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BBeneHue

[laHHbIii CTAaHAAPT ONUCLIBAET METOAbI Arsi OnpeeneHust CTENEHU U KUHETUKWU NEPBUYHOTO U OKOHYA-
TenbHOro GMOpPa3snNOXEeHUsA OPraHNYECKUX XMMUYECKMX BELLECTB, KOTOPbIE MOMNAAAIOT B OKPYXAIOLLYIO cpeay
yepes ux cOpoc B CTOYHbIE BOAbI. XMMUYECKUE BELLECTBA, BXOASALLUME B COCTAB CPEACTB NIMUHOW TMIUEHBI 1
ObITOBOM XMMMM, KaK NpaBuUIo, COPacLIBAOTCA B KAHANKU3ALMIO HA OLHOM U3 3TANOB MX CTAHAAPTHOIO UCMNOSb-
30BaHUSA U CTAHOBATCH MOCTOSTHHBIMW KOMMOHEHTaMM ObITOBbLIX CTOYHbLIX BOA. Kpome Toro, dhapmavestuye-
CKue npenaparbl BbIBOAATCS UMW B HEKOTOPbIX Cry4Yasix cOpackbiBalOTCA B KAHANU3ALUMOHHYIO cuctemy. fipyrue
XUMUYECKME BELLECTBA MOTYT NEPUOANHECKU UMM NOCTOSIHHO NMOCTYNaTh B CTOMHbIE BOALI B pe3ynbrare npo-
M3BOACTBEHHbLIX NPOLECCOB.

HacTosAwmii ctaHaapT COCTOUT M3 NATU OTAENbHbIX, HO CBSAA3AHHBIX MéXay co0oi MeToaoB MOAENUpo-
BaHUS ANl OLEHKM NEPBMYHOTO U OKOHYATENbHOrO BMOPa3NOXEeHUs XMMUYECKUX BELWECTB B CTOYHbIX BOAAX
BO BPEMS UX NpebblBaHMS B KaHanm3awuum, BTOPUYHOM 06paboTku Ha CTaHUMK aspauuu, aHadpobHoro copa-
XKMBAHUA aKTUBHOTO UNa, a Takke B OYULLEHHBIX CTOYHbIX BOAAX NPU CMELLEeHUN C NOBEPXHOCTHLIMU BOAAMU
U HEOUULLEHHLIX CTOYHbIX BOAAX, KOTOPbIE HaNpsIMyl0 COPachIBAIOTCA B MOBEPXHOCTHbLIE BOAHLIE OOBLEKTHI.
BuopasnoxeHne B kaXkgom 06beKTe MOXET UrpaTh BaXKHYIO pOrb NPU ONpeaeneHnn BO3AENCTBUA XUMUYECKUX
BELLECTB Ha BOAHbIE U HAa3eMHbIE OPraHU3Mbl.

Ha Ha4anbHOM aTane CTOYHblE BOAbLI MOCTYNAIOT B KaHanu3auumio, rae MOryT oCTaBaTbCA B TE€YEHUe
HECKOINbKMX YaCOB UM HECKOSbKO AHEN BO BPEMSI TPAHCMOPTUPOBKM HA OYUCTHBIE COOPYXXEHUS UMK K HEMo-
CpeACTBEHHOMY MeCTY cOpoca B OKpy»aioulyio cpeay. B 6onblUMHCTBE CnyvaeB CTOYMHbIE BOAbLI nepea no-
CTYNNEHMEM B OKPYXKAIOLLYIO cpeay NPOXOAST NPOLECC OYUCTKU, HO B HEKOTOPbIX CUTYaLMAX CTOYHbIE BOAbI
nonajaroT B MOBEPXHOCTHLIE BOAHbIE 0BBEKTbI HANPSIMYIO UMM C MUHUMAIbHOW NpeaBapuTenbHON 06paborT-
KON. Ha cTaHaapTHbIX OYMCTHBLIX COOPYXXEHUSAX ONpefeneHHOe KOMMYECTBO TBepablx BewecTs (40—60 %)
yaanseTcs BO BPEMS NepBUYHON 06paboTku. 3aTemM CTOYHbIE BOALI NOABEPraloT GUONOTrNYECKONn OYUCTKE, U
TBEpAble BELLECTBA YAANAIOTCA B OTCTOMHMKE-0CBeTNUTENE. OUULLEHHBbIE CTOYHBLIE BOABI Aanee NocTynatoT B
NOBEPXHOCTHbIE BOAHbIE 00LeKThI. LLInam yaansietcs BoO BpeMsl nepBUMYHON 06paboTkun, U ero okoH4yarenbHas
O4YUCTKA NPOUCXOAMUT B aHA3POOHbLIX YCIOBUSAX, €CMNU NPEAnonaraerca AanbHenwee 3axopoHeHune wnama [1].

Jons XxuMn4ecKkoro BeLecTBa, NONajaioLero B OKPYXXaioLLylo Cpeay B COCTaBE OYMLLEHHBIX CTOYHbIX
BOA UMM CBSI3aHHLIX C TBEPALIMU 0CaAKaMu, ABNAETCA HYHKLMAMU Pa3noXKeHusi, CKOpOCTU ero Guopasnoxe-
HWA U APYTMX NPOLECCOB (HaNpuMmep, ucnapexus, rmaponu3sa, horonuaa, usonuposanus). M3-3a sasucumoctu
OT BPEMEHU NpebbiBaHUS U YAEPXKMBAHUSA, YPOBHA BUONOrMYECKO aKTUBHOCTU OCHOBHbLIMU BO3MOXHOCTAMM
ANA 3HA4YUTENbHOro yaaneHus nocpeacTsoM npouecca 6uogerpagaumm uMerotr mMecto: 1) B KaHanu3aLuuoH-
HbIX CeTAX, 2) BO BpeMsi aapobHoi BTOpU4HOW 06paboTku u 3) BO BpeMs aHaspoOHOro copaxmeaHmsa ocaaka.
CnepoBartenbHO, ST TPU CUCTEMbI ABMSAIOTCA Hanbonee BaXKHbIMW ANS KONMMYECTBEHHOTO MOAENUPOBAHUSA
npouecca 61MopasnoXeHnsi BO Bpemsi TPAHCNOPTUPOBKU M OMUCTKM CTOYHbIX BOA. Kpome TOro, BnusiHue npo-
LeccoB 06paboTkn pacnpoCTpaHAETCS Ha OKPYXaloLylo cpeay Bo BpeMsi copoca. Takum obpa3om, onpeae-
nexHue 6UOPas3NoOXKeHMs1 B 30HaX CMELLEHUSA, B BOAE W B TBEPAbIX 0CTaTkax BUONormiyeckoro NpouCxXoxaeHus,
Mo NyTu ABWXEHUS OT MECTa NonajaHuA UCCNeayemMOoro BeLLECTBa ABMSIETCS KMIOYOM K OLieHKe KOHLeHTpauuu
Hke MecTa cbpoca u BO3AeiCTBUIO.

MaATb paccMaTpuMBaeMblX METOA0B MOAENUPOBAHUS ABAAIOTCA METOAAMM ANSI OTKPLITOW CUCTEMBI MK
3aKpbITON NPOTOYHONM ra30BON CUCTEMbI, KOTOPLIE BKNIOYAIOT aNemMeHTbl u3 PekoMeHaauuii no NpoBeAeHUIo
ucnbiTanui OICP [2], [3], [4], [5] v [6].

OCHOBHbIE Lienu MeToA0B:

1) u3amepeHue CKOpPOCTU NEPBUYHOTO GUOPA3NOXKEHUS;

2) UsmepeHue CKOpoCTM MUHepanusauum;

3) onucaHue npoLeccoB 06pa3oBaHUA U Pa3NOXEHUSs OCHOBHbLIX NPOAYKTOB TPaHC(opMaLumn BELLECTB
B OKPY>XaloLLel cpefie, koraa ato Heob6xoanmo.

Kpome Toro, ecnu fOCTynHbl NOAXOAALLME aHANMTUYECKUE METObI, BO3MOXHA XapaKTepPUCTUKA U KONK-
YECTBEHHAs OLEHKA OCHOBHbIX NPOAYKTOB TpaHCcopMaLmn.

Vi
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M EXT FTOCUYAAPC CTUBETHHTUB # CTAHJODAPT

METOAbI UCMNbITAHUA XUMUYECKOW NPOAYKLIMU, NPEACTABAIOLWEN ONMACHOCTb
NS OKPYXAIOLLEEW CPEAbI

OueHka 6uopasnaraeMocT MeTOAO0M MOAESIMPOBAHUS CTOYHbLIX BOA

Testing of chemicals of environmental hazard.
Simulation tests to assess the biodegradability of chemicals discharged in wastewater

Dara BBeaeHusa — 2014—08—01

1 O6nacTtb npyUMeHeHus!

HacroAwuin cTaHgapT ONucLIBAET METOALI ANS ONpeAeneHna CTENeHN N KNHETUKN NEePBUYHOTO U OKOH-
YaTenbHOro GMOPa3NOXKEHNA OPraHUYECKUX XMMUYECKUX BELUECTB, NOCTYNSIEHWE KOTOPLIX B OKPYXKalOLLYIO
cpeay HaynHaeTcs ¢ ux copoca B CTOMHbIE BOALI.

[aHHble MeToabl MOryT ObiTb NpeaHa3HayYeHbl AN TOYHON OLEHKM BMOPAa3NOXEeHNA KaK HOBLIX, TaK U
cyulecTyloWwmx xummnyeckux sewects ([7], [8], [9], [10], [11], [12]), NOCTOAHHO MnNK nepuoan4eckn nocryna-
IOLLMX B CTOYHbIE BOAbI. B HEKOTOPbIX Cny4anax pe3ynbTupyomne KNHETUYECKNEe KOHCTAHTbl MOTYT CRyXUTb B
KayeCTBe MCXOAHbIX KOHCTAHT AN MOAENU BO3AENCTBUSA, UCMONb3yeMON Npu OLeHKe pucka. [laHHblie MeToabl
MOTYT NCNONb30BaTbCA ANA OL€HKU 6M0pa3j'|0)KeHMﬂ XUMUYECKUX BELLIECTB, KOTOPbIE HE pa3dnaralTca B npea-
BapUTESbHbIX UCNBITAHUAX UMK ANA onpeaeneHus xoaa GMopasnoXeHusa ANns UCMONMb30BAHUA NPU OLEHKe
BO3AENCTBUS.

2 OCHOBHbI€E NONOXeHUs

2.1 O6wMe NPUHUMNbI METOAOB

2.1.1 Kak npaBuno, uccnegyemoe BeLeCTBO C MEYEHbIM aTOMOM B COOTBETCTBYIOLLEM MOSIOXEHUU UH-
KyOupyloT ¢ 06pa3L0oM KOMNOHEHTA OKPY>KaIOLLEN CpeAbl, KOTOPLINA Obin paHee oToBpaH n3 COOTBETCTBYIOLLETO
npeacTaBUTENBLHOIO MecTa NpobooTdopa unu nonyyeH B naboparopum B yCNOBUAX, UMUTUPYIOLLIMX peanbHble
OyayLume yCcrnoBus OKpy>KaioLLe cpeabl. [Ins kaXxaoro MCCrneayeMoro BELLEeCTBa U COOTBETCTBYIOLLMX YCNOBUN
rotoBaT abuoruueckue um Guornueckme npobul. Buonormyeckass akTMBHOCTb NMOAABNASIETCA B aOMOTUYECKOM
KOHTPOSEe, KOTOPbIA MCNOSMb3yeTca ANA OLEeHKM MUHepanu3auuu u3 pasHuubl, onpegensowen agpgekrTms-
HOCTb 3KCTpPaKLUuu, U U3Bne4YeHusa UCxXoaHOro Bellecresa n KONUYECTBEHHOMN OLIEHKU Apyrux npoueccos yrparbl
uccneayeMoro BeLecTBa, Takux Kak rmiponu3, OKMCINeHWe, ucnapeHme unu copouus, Ha aKkCnepumeHTarnb-
HOM 060pyAOBaHUM.

2.1.2 Ecnm cywieCcTBYET aHanuTUUYeCKuii MeToy ¢ Tpebyemon YyBCTBUTENBHOCTBIO, CKOPOCTb Pa3roxe-
HUS UnKU TpaHcopMaLMM UCXOLHOIO BELLECTBA MOXET ObITb onpejeneHa ¢ UCMNosb30BAHUEM HEMEUEHOTO
uncecneayemoro Bewlecrsa unu nyrem oTcrnexmBaHus y6bIBaHVI5| XUMUYECKOro BellecTBa HeNnocpeaCcTBEHHO B
obpa3sue KOMMNOHEHTAa OKpy>katoLlen cpeabl. OkOHUaTensHoe BMopa3noXeHne HeMEUYEHbIX BELLLECTB HE MOXET
ObITb onpeaeneHo, ecnu xo 6UOpPa3NoXXeHN HE U3YYEH JJ0CTATOYHO XOPOLLIO U aHANUTUYECKME METO/Ibl C He-
06X0AUMOI YyBCTBUTENBHOCTLIO HE AOCTYNHbI ANA NOTEHLUMANbHBIX NPOAYKTOB Pa3NOXEHUSI.

W3paHue ocpmumnansHoe
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2.1.3 SKONOrUYECKU 3HAYMMBbIE KOHLIEHTpaLUW UCCNEAYyeMOoro BeLLeCTBa A03UPYIOTCS B abuotTudeckue
1 GUOTUMYECKUE TECTOBbIE CUCTEMBI. [10AroTOBNEHHbIE 00pa3sLbl MHKYOMPYIOT NPU COOTBETCTBYIOLLEN Temne-
paType U HenpepbiBHOM NMepeMeLumMBaHum, npu HeobxoaumocTu. Mepuoaudeckn u3 obpasuos otbupaiorcs
npo6bl Ana onpeaeneHus MuHepanu3auum n NnepeuYHoOro GmopasnoxeHus. MpoaomKUTENbHOCTb UCNBITAHNA
3aBMCUT OT BPEMEHU, HEOOXO0ANMOTO AN YCTAaHOBIMEHUS NPoLiecca OKOHYaTeNbHOro 6uopasnoXeHns n onpe-
AeneHus CKopoCTn npouecca buopasnoxeHus. NpoAOIMKUTENBHOCTL UCTILITAHUS HE 00A3aTenbHO OTpaXkaeT
chakTuyeckoe BpemMsi NpedbiBaHUS XMMUYECKOTO BELLIECTBA B KOHKPETHOM 00bEKTE OKpy>xatowwen cpeabl. Ecnn
pe3ynbrartbl UCMLITAHUSA UCTIONB3YIOTCA AN OLEHKW 9KONMOrMYECKOTr0 pucka, COOTBETCTBYIOLLEE rmapasnuye-
CKO€e BpeMs yaepXaHusi B 00bEKTax OKPYXKaloLLen cpeabl, CMOoNb3yemMoe B UCNILITAHUU, AOIHKHO OCHOBbLIBATb-
€A HA CLEHaPUKN KOHKPETHOW OLIEHKU pUcka.

2.1.4 TecTbl MOTYT ObITb BbINOMHEHbI C UCTMONb30BAHMEM OTKPLITOW CUCTEMbI UMK 3AKPLITOW ra3oBon
NPOTOYHOI CUCTEMBI, B KOTOPOI A1l yNiaBnMBaHus Bbiaensiowmxcs 14CO, unm 14CH, ucnons3ayiorcs nosywu-
kn. Ncnonb3oBaHne 3akpbITON MPOTOYHOW CUCTEMbI SIBIISIETCS CTPOro 00a3aTenbHbIM ANA NeTy4nx uccne-
AyeMbIX BeL|ecTs. TakKe NCMONb30BAHNE 3aKPLITONR CUCTEMBI 0BLIYHO NPEANOUTUTENLHO ANa 14C MedeHbIx
nccneayembix BeLecTs. OTKPLITHIE CUCTEMbI UCMIONb3YIOTCA ANA HeneTyunx SH nccnesyembix BeecTs U
onpeaeneHns KMHeTUKM npouecca Buopasnokenns Henetyunx 14C nccneayembix BewecTs, cnocobHOCTL
KOTOPbIX K MUHepanu3auun Obina ycTaHOBMEHA paHee. B OTKpbITON cucTeme MuHepanu3auus Ao 14002
("4CH 4) MOXET ObiTb ONpeaeneHa KOCBEHHO NYTEM U3MEPEHUA Pa3HOCTN MEXAyY OCTaTOMHOW PaanMoakTMBHO-
CTbi0 NP06 M3 BuoTU4eckux n abmotTuueckux o6pasLoB Nocne nogkucneHus. Takke MuHepanu3auusa 5o 3H20
MOXeT ObITb OonpeaeneHa KOCBEHHO MyTEM M3MEPEHUA pasHOCTM B OCTaTOMHOW PaguoakTUBHOCTU MoOcne
cywku. OTKpbITas cMcTema He NoAXOAUT ANA TECTUPOBaHUA NETY4nX UCCneayemMblx BeWECTB. B npoTouHbIX
cucteMax BblAENMUBLUMICA 1“CO2 M3MEPSAETCA HENOCPEeACTBEHHO B OCHOBHOM nosylwke. Kpome TOro, pac-
TBOPEHHBIN 14002 onpegensieTca nyreM noaKMCneHns npod B 3aKpbITOM COCYAE U M3MEPEHUS PaaN0aKTUB-
HOCTM B OCHOBHOW NOBYLLKE, coaepXaLlencs B cocyae. B aHaspoOHbIX YCNOBUAX Bbliaenaowmecs 14CO2 7]
14CH,4 coGupatorcst B kackag nosywek. 14CO, cobupaetcs B ocHOBHOI nosyLwuke, a '4CH, cxuraetcs u nepe-
BOAMUTCA B 14002, KOTOpbIii BNOCNEeACTBUM YIIABNIUBAETCA aHANOrMYHbLIM CNOCOGOM. YCTponcTea ans otbopa
rasa Takke MOryT UCNOMb30BaTLCA AN YNABMMBAHMA ra3a U3 MeTaHTeHka. CTPyKTypa UCMbITAHUA 3aBUCUT
oT TMna paanoaktusHoii Metkn (14C nnn 3H), komnoHeHTa okpyxalowein cpeasl U CBOWCTB UCCNeayemoro
BellecTBa.

2.1.5 MNpo6bl, 0oTOBpaHHbIE M3 BUOTUYECKOTO U abuoTuueckoro obpasua, aHanu3npyioT Ha o0Luyio paguo-
aKTUBHOCTb, W3BIIEKAEMBIE UCXOAHOE BELLECTBO WU MPOAYKTbI PA3NIOKEHUS, PAANOAKTUBHOCTb U3BMEYEHHbIX
BeLlecTB. CoaepKaHme UCXOAHOTO BELLECTBA U NPOAYKTOB PA3NOXEHUs ONpefensieTcsi C MOMOLLbIO XpOMaro-
rpachuyeckoro pasgeneHus u paguoaHanuTUYECKUX MeToaoB obHapyxeHusi. Teepablie BELeCTBa, OCTaBLUM-
€CH Nocne 9KCTPaKUMU, CXKUIAKT ANS OLEHKU BKMIOYEHUs B Buomaccy unv Moryt ObiTb (ppakLMOHMPOBAHLI B
JanbHeillwem ANns onpeaeneHust BKIIOYEHUS B Pa3nMyHbie KOMMOHEHTbLI GuomMaccsl. MonHbli MarepuanbHbIi
GanaHc TECTOBOI CUCTEMbI MONY4aoT U3 COBOKYNHOCTU BCeX (hpakLMii Ans KaXao0n npoosi.

2.1.6 CogeprkaHue OCTaBLLErOCS MCXOAHOIO BELLECTBA B AaNbHENLLEM MOXET ObITb NpOaHaANU3npoBaHoO
C UCNOMb30BaHUEM PAa3MUYHbLIX MOAENEN Pa3noXeHUs AN OLEHKM CKOPOCTU NEPBUYHOrO OUopasnoXeHus.
Kpowme Toro, 061uin ypoBeHb MUHEpanu3auum MOXET ObITb MPOAHANU3MPOBaH C UCNONb30BAHMEM Pa3fNYHbIX
MoZenen AaHHOro npouecca Ans oueHKM CKOpocTu MuHepanusauuum (cMm. 3.6.2.1—3.6.2.3).

2.2 IpUMEHNMOCTb U OrpaHNYeHUA METOAOB

PasnuyHble MeTOAbLI NPeAHa3HA4YeHbl ANs OLeHKU OMONOrnyeckoro pasnoXxeHus B OCHOBHbIE (hasbl ne-
peHoca CTOYHbIX BOJ, a Takke BO BpPeMsa 00paboTkum u NOCTYNneHus B OKPyKaloLylo cpeay. Buibop Tecra
JOMKeH ObITb OCHOBAH Ha MPOLIECCE NOCTYMIEHUS B OKPYXKAIOLLYIO CPeay U OXXnAaeMbiX CBOMCTBAxX uccneny-
eMOro BeLlecTBa. B cnyyae uccnegoBaHus NETyYUX XMMUYECKMX BELLECTB, HEOOX0AMMO UCNONbL30BaTb COOT-
BETCTBYIOLLYIO MOAUMDUKALMIO TECTA ANA OLIEHKU NOTEPL BCNEACTBUE UCTIAPEHMS.

MeTtoabl He BKknovatoT B ce0A yaaneHue asota u cocdopa.

2.2.1 BuopasnoxeHue B CUCTEME CTOYHbIX BOA4

Llenb gaHHOro ucnbiTaHWA 3akno4aeTcs B oLueHke BuopasnoxeHns B HeobpaboTaHHbIX CTOYHBIX BOAAX
B YCMOBUSIX, B KOTOPbIX OHW OObLIMHO HaXOAATCA B KaHANU3aUMOHHBLIX cucTemax. BoinonHeHne atoro tecra
nonesHo, ecrnu Bpems nNpebbiBaHUA B KaHanu3auuu sIBMSIETCA AOCTATOUHbIM ANs 3HaUUTENbLHOro Guopasno-
KEHUSA UMW YTpaTbl XMMUYECKOTO BellecTBa. [103ToMy AaHHOE ucnbiTaHue, Kak npaBuno, Hanbonee nonesHo
NSt OTHOCUTENBHO NabUNbHBIX XMMUYECKUX BELLECTB, NOCTYNAIOLLMX B KPYMHbIE KAHANU3ALMOHHBIE CUCTEMDI.
Kpome Toro, B TecTe MOryT GbITb MOMyYeHbl AaHHbIE ATst ONpeeneHust KOHLEHTPaLMU XUMUYECKUX BELLECTB,

2
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aacopbupyLLMXCA HA NEPBUYHOM Ocake (Luname). B gaHHOM UCNBITAHUM UCNOMb3YETCA KOHLEHTPpaUmWA Uc-
Crnefyemoro BeLlecTBa, COOTBETCTBYIOLLAS OXXMAAEMOMY COAEMKAHUIO B CTOYHBIX BOAAX, U KONMMYECTBO GUO-
Macchbl, KOTOpOe OOLIYHO NPUCYTCTBYET B NPEACTABUTENLHOM 00pasLe CTOYHbIX BO4. HecMoTpsa Ha To, YTO B
TECTOBOW CUCTeME MPUCYTCTBYET KUCNOPOA, ANS UMUTaLMUN COAEPXKaHWA PacTBOPEHHOMO KMCNOpoaa B KaHa-
NM3aLUOHHOW CUCTEME NPOBOAAT MUHUMATLHYIO aspaLuio TECTOBOW CUCTEMBI.

2.2.2 buopasnoxeHue B CUCTEME aKTUBHOIO una

Llenb AaHHOro UcnbITaHUA 3akno4yaeTcs B oLeHKe BMopa3snoXeHuss BO BPEMS LLMPOKO MCMONb3yemo-
ro npouecca 61oNnornyeckon oO4UCTKM CTOUHbIX BoA. MeToa npuMeHum ans noboro XMmMn4eckoro BELLECTBa,
nozBepPraeMoro COOTBETCTBYIOLLEN OYUCTKE, U UMEET BAXKHOE 3HAYEHWE ANS ONpeaeneHnsi OKOHYaTenbHOro
cocTaBa CTOYHbIX BoA. Kak npaBumio, AaHHbIA TECT SBNSETCA NEepPBbIM W Hanbonee BaXkHbIM TECTOM CEpUM.
JaHHbIN TeCT xapakTepusyeTcsi BbICOKUM cogepxaHnem BGUOMacChl U OTHOCUTENBHO HU3KUM COAEPKaHWEM
MCCreayeMoro XMMU4eckoro BELLECTBA B YCIOBUSAX XOpowlen aspauuu. JuHamuyeckoMy MOAEenupoOBaHUIo
npoLecca O4YMCTKM Ha OYUCTHBIX COOPYXKEHUSAX, B KOTOPOM MOXET ObITb ONPeAeneHo yaaneHue uccneayemMoro
XUMUYECKOTO BELLECTBA MPU ONPEAENEHHbIX YCNOBUSX (HAaNPUMEpP, rMAPaBnMYECcKOM BPEMEHU YAEpXKaHUS,
BPEMEHM yAepXKaHWUsI TBEPAbIX BELLECTB, COAEPXaHUN TBEPAbIX BELECTB U T. 4.). JaHHbIA METOA NO3BONAET
MONYYUTb KOHCTAHTbI CKOPOCTWM NEPBOr0 NOpAAKa AN yAaneHWs UCXOOHOro BELLeCTBA U MUHepanusauuu,
KOTOpble MOTryT ObiTb UCMONbL30BaHbI B Ka4eCTBE MHGOPMALMOHHON cocTaBnstowel anA 60nbworo yucna
MoAenel CTOYHbIX BOA, ANA OLEHKM yaaneHus npu niobom Habope ycnosui.

2.2.3 BuopasnoxeHue npu aHa3po6HOM cOpaxuBaHMK ocagka (wnama)

Llenb AaHHOIO UCMbITAHUA 3aKnioYaeTCsl B OLeHKe BMOpasnoXxeHus BO Bpemsa aHaspobHOro copaxumsa-
Hua ocaaka (wnama). UcnbitaHme 0COOeHHO akTyanbHO AN COPOUPYLLUMXCH XMMUYECKUX BELLUECTB, KOTOpble
MOryT pacnpeaensTbcs B NepBUYHOM U BTOPUYHOM Ocagke. [JaHHOE MCMbITAHUE NONE3HO ANA YCTAaHOBMNEHUS
KOHLIEHTPaLMM XMMUYECKOTO BELLECTBA, NMPUCYTCTBYIOLLErO B 0CaAKE OYMCTHBIX COOPY>KEHUI U 0bnaaaioLwwero
noTeHUManom Ans aHaspobHoro GuopasnoxeHus. [laHHOe UCMbITAHUE XapakTepPU3yeTca BOCCTAHOBUTENbHbI-
MW YCIIOBUSIMU, BbICOKUM coAepaHneM aHaspobHou BuomMaccel n coaepxaHuem Mccneayemoro BeLecTBa,
OCHOBAHHbIM Ha OXXUAAEMOI KOHLIEHTpaL MK B CTOYHbIX BO4AX U cnocobe pacnpeaeneHus.

2.2.4 Buopa3noxeHue B CMellaHHON CUCTEME: OYMILEHHbIe CTOYHbIE BOAbl —

NOBEPXHOCTHbIEe BOAbI

Llenb AaHHOrO MCNBITAHUS 3aKMOYAETCA B OLEHKe OMOpasnoXXeHUs YacTh XMMUYECKOro BELLECTBA, KO-
Topasi nocne o6paboTku nonagaeT B coctaBe cOpoca B NOBEPXHOCTHLIE BOAbI. [JaHHOE UCMBLITAHUE MOXET
MCMONb30BaTLCA ANA AEMOHCTPaLUMKN BMOPa3NOXEHUS, MPOUCXOAALLENO B OYUCTHBIX COOPYXEHUSIX U NPOAOIT-
XKaIOLLErocsi B OKpy»xatoLlein cpege. Metoa ocHoBaH Ha TOM NPUHLMME, YTO XMMUYECKOe BELLECTBO U MUKPO-
opraHuambl, pasnaratoLime JaHHOe BELLECTBO, cOpacLIBAOTCS BMECTE B COCTABE OUYULLEHHBLIX CTOYHBLIX BOA.
PesynbTaThl 9TOr0 TECTA MOTYT UCMOSMBb30BATLCA ANl OLEHKU CHUXEHWA KOHLEHTpaLUMM XUMUYECKOro BeLle-
cTBa B pesynbrate 6UopasnoXeHnus 3a BpeMs ABUXEHUSI 06bema BOAbI BHU3 NO TEYEHMIO OT CTAHLUU OYUCTKU
CTOYHbIX BOA. [JaHHOE UCMbITAHWE XapakTepu3yeTcs O4YeHb HU3KUM COAeMKaHUEM Kak MCCrneayemoro BeLe-
CTBa, TaKk M BoMacChl M XOpoLuel aspauumeii. JaHHOe UCNbITaHMe MOXET UCNOMb30BaTLCA AN TECTUPOBAHUSA
netyumx BewecTts. [aHHbIi TECT HaMnpasneH Ha OLEHKY NepBUYHOrO U OKOHYATEMbLHOTO BUOPA3NOXEHUS, a
TaKkke o6pa3oBaHNs U paspyLleHnss MeTabonMTOB XMMUYECKOrO BELLIECTBA, NOCTYNAIOLLEr0 B CTOMHbIE BOAbI.

2.2.5 BuopasnoxeHue B CMELlaHHON CUCTeEME: HEOYUILEHHbIE CTOYHbIe BOAbLI —

NOBEPXHOCTHbIE BOAbI

Llenb AaHHOrO UCMbITAHMA 3aKMIOYAETCs B OLEeHKe BUOpasNOXeHUA B HEOUMLLEHHBIX CTOYHBIX BOAAX,
KoTopble COpacbIBAOTCS HEMOCPEACTBEHHO B MOBEPXHOCTHbIE BOAbI. [JAHHOE UCMbITAHWE MCMOMb3YKT ANs
onpeaeneHnss OTHOCUTENbHON CKOPOCTU GUOPA3NOKEHUS XMMUYECKUX BELLECTB MO CPABHEHUIO C APYIMMU
OpraHU4YeCcKMMM KOMMNOHEHTaMU CTOYHbIX BOA. B yCnoBusix JaHHOrO UCMbITAHUA COAEPXKAHUE NCCMEeayeMOro
BelecTBa U GMOMACCHI OCHOBAHO Ha MX OXWMAAEMOW KOHLUEHTPaLUW B 30HE CMELLEHUSA CTOYHBIX U NOBEPX-
HOCTHbIX BOA. B cucteme npuCyTCTBYET KMCNOPOA, HO €ro CoAepXaHne CHUXEHO 13-3a BbICOKOrO YPOBHSA Op-
raHUYECKOW 3arpysku.

2.3 Undopmauusa 06 uccneayeMom BelLecTee

2.3.1 B 60nbLUMHCTBE Cry4Yaes Ans NPOBEAEHUSI AAHHOTO UCTILITAHWUA HEOBX0AUMbI 14C unu 3H meyeHble
uccnegyemMble BewecTtsa. [ns BeLECTB C pagnOaKTUBHOW METKOW MOXET NOHaa00uTbLCA MCNOMb30BaTh A0-
NOMHUTENbHbIA HEMEYEHBI MaTepuan Ans 4OCTuxeHuss TpebyeMoin TECTOBOM KOHUeHTpauuu. [ns BewecTs
C HU3KOW cneyndUYecKoi akTMBHOCTbIO YYBCTBUTENIbHOCTb METOAA MOXET ObITh YaCTUYHO yry4lleHa 3a cyeT
yBenuyeHus o6vema npob ans aHanuaa.
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2.3.2 Ona '4C pagnoakTUBHas MeTKa AOoMmkHa ObiTb nokanu3oBaHa B Haubornee CTabunbHOW 4YacTu
MOneKkynbl AN Haunbonee NOMHOro KOHTpons obpa3oBaHusa W pacnaga merabonuToB. Ans GonbLumX unu
KOMMMNEKCHbIX MONEKYN, COAEpPXaLUMX HECKONMbKO (PYHKLMOHAMNbHbLIX rpynm, MOXeT ObiTb UenecoobpasHbiM
npoBeAEeHME NOBTOPHBIX UCNbITAHWUIA C METKOW B Pa3nUUHbIX YacTsax Monekynsl. B aopyrux cnyyasx 6onee noa-
XOAALWMM MOXET ObITb pa3MmeLLeHMe METKM B 4acTu MOMeKynbl, npeobpasoBaHUs KOTOPOW M3yYeHbl MNOXO0.
Tak unu uHaye, nNpu UHTEPNPEeTaUun pesynsratoB HEOOX0AMMO YUUTbIBATb MONOXEHUE METKMU NO OTHOLUEHUIO
K MUHEepanusauuu u nonyvyaembiM NpoayKkTam pasnoxeHus.

2.3.3 [ina HeneTyunx Bewects SH MeTkn MOryT ObiTh anstepHaTneoi 14C 3 cooBpaxeHui 3KOHOMUM
WK NPaKTMYECKOro CUHTE3a. SH MeTKM YacTo NPUBOAAT K Cry4aiiHOMY UMM PaBHOMEPHOMY pacrpeeneHuto
aToOMOB TPUTUA B MOrekyne. BaxHO Takke yunTbiBaTh, UTO M30TONbI TPUTUSE MOTYT OOMEHMBATLCA C aTOMaMU
Bogopoaa B Boge [13]. 3Tu ABa 06CTOATENLCTBA AOMKHbI MPUHUMATLCA BO BHUMAaHWE MpU UHTEprnpeTauum
MUHepanu3aumm 1 Nony4YeHHbIX MeTabonmToB.

2.3.4 HemedeHble uccnegyemMble BELLECTBA MOTYT MCMONb30OBaTLCA AN OnpeaeneHns CKOpoCTu pas-
TNIOXKEHUS NCXOAHbIX BELLECTB UK TpaHCopMaLuii, eCnu 4OCTYNEH aHaNUTUYECKUin MeToq ¢ TpebGyemon vyB-
CTBUTEMbLHOCTLIO.

2.3.5 [1na noAroToBKM UCMbITAHUA BaXXHOW ABNFETCA cneaylowasa nHpopmayus:

- pacTBOPUMOCTbL B BoAe [14];

- pacTBOPMMOCTb B OPraHUYECKMX pacTBOpUTENAX (BELLECTBA, NPMMEHsIEMbIE C PACTBOPUTENEM UK 06-
najatoLme HU3KOW pacTBOPUMOCTLIO B BOAE);

- KOHCTaHTa guccouunauun (pKa), ecnum BeLecTso CnocobHO NPUHMMATL UMK OTAABaTb NPOTOH (NPOTOHU-
poBaHue unu aenpoToHuposaHue) [15];

- AasneHue napos [16] n/unu KoHcTaHTa eHpu;

- XMMU4ecKkas CTOMKOCTb B BOAE M B TeMHOTE (rnaponus) [17];

- KOHUEHTpaLus B OKPYXKaloLLeit cpesie, eCnu OHa U3BECTHA UNU OLEHEHa;

- TOKCUMHOCTb UCCNEeAYEMOroO BELLEeCTBa ANnA MUKpoopraHnamos [18];

- Buopasnaraemoctb [19], [20] w/unu npucywas cnocoGHOCTL k Buopasnoxexuio [21]—[23];

- choTonus;

- pacnpegeneHune B pasnuyHbIX cpeaax.

2.4 CtaHpapTHOe BelecTBO

B kayecTBe CTaHAaPTHOIO BELLECTBA MOXET UCMOMbL30BaThCs BELLIECTBO, KOTOPOE, KaK MPaBUIo, NErko
NOAAAETCA Pa3NOXEHUIO B YCNOBUSX UCTIbITAHUS. LIenbio MCnonb3oBaHus No4oGHOMO CTaHAAPTHOMO BELLE-
CTBA ABMSIETCS NPOBEPKA aKTUBHOCTM MUKPOOPraHU3MOB B TECTOBOIH cucteme. Kpome Toro, Bewlectsa, npeot-
pa30BaHUA KOTOPbIX B OKPY>XKAIOLLEN CPEAE XOPOLLO U3yYeHbl, MOTYT UCMONbL30BATLCS B KAY4eCTBe CTaHaapTa
[NSi CPABHEHUS C pe3ynbTataMn UCTILITAHWA. XOTS UCNOMb30BaHMe CTaHAAPTHOIO BelecTsa He Tpebyercs,
UCMbITAHWE CO CTaHAAPTHbLIM BELLECTBOM MOXET AaThb MOME3HYI0 MHOPMALIMIO ANS MHTEPNPETALMK PE3YTb-
TaToB TeCTa.

2.5 Kputepum kauecTBa UCnbITaHUA

2.5.1 locTOBEPHOCTb UCNbITAHUA

2.5.1.1 MarepuanbHbiii 6anaHc, NONyYEHHbIM B XoAe abuOTUYECKOTO MCMNbITAHUA, UCMONb3YETCA ANs
NOATBEPXAEHUS U3BNEYEHUS UCXOHOTO BELLIECTBA U3 TECTOBOW CUCTEMbI. PekOMeHAyeTCsl NPOBOAUTL COKpa-
LEHHbIE NpeaBapuTErbHbIE UCCNEA0BAHUA A0 NPOBEAEHUSA ONPEAEnaioLero UCNbITaHUA NPU YCTaAHOBAEHUN
COOTBETCTBYIOLLIETO Cnocoba aKCTpakuumu Ansi MCXOAHOTO BELLeCTBa U NPOAYKTOB pa3noxeHus. Lienesoe us-
BNeYyeHne U3 TECTOBOW MaTpuLibl AOIMKHO coctaBnsTb OT 85 % A0 110 %, ogHaKo 3TM AUana3oHbl HE AOMKHbI
MCNonb30BaTbCs B KAYECTBE KpUTEPUEB ANA NPU3HAHUA PE3yNnbTaTOB TeCTa AeNCTBUTENbHLIMKU. Ecnun usene-
YeHue UCCreayeMoro BelecTBa U3 HavanbHbIX Npob, oToOpaHHbIX M3 abuoTuyeckoro obpasua, HaxoauTca
B LENeBOM Auana3oHe, npoueaypbl MOArOTOBKM NPo0 SIBASIOTCA NPUIOAHLIMU AN U3BNEYEHUS] UCXOQHOTO
BELLEeCTBA U3 TECTOBOM Marpuubl. Hu3kue nokasarenu usesnevyeHus B abOUOTUUECKUX UCTILITAHUAX MOTYT ObiTb
CBS13aHbl C HU3KON 3P(PEKTUBHOCTBLIO SKCTPAKLMU, COPOLIMEN HA CTEKNSIHHON NOCyAe UMM XMMUYECKON aerpa-
naumen (CM. HUXKeE).

2.5.1.2 lNonHoe u3Bne4yeHue pagnoakTUBHOCTU B aBMOTUUECKUX U BUOTMUECKUX UCTILITAHUSIX, KaK npa-
BUINO, HAXOAMTCA B AnanasoHe oT 75 % ao 115 % B kaxaon otaensHon npobe, u cpegHee NonHoe uiene-
yeHue ana Bcex npob B obpasue HaxoauTcs B ananasoHe ot 85 % no 110 %. 3T AnanasoHbl HE AOMKHbI
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MCMOSNb30BaTbCA B Ka4eCTBE KpUTEPUEB ANS NPU3HAHUSA pe3ynbTaToB Tecta. Ecnu matepuaneHbii 6ananc,
NONy4YeHHbIl B Xoae abUoTUHECKOro UCNLITAHUSA, HAXOAUTCS B LENEeBOM AuanasoHe, HO MaTepuanbHbii 6a-
NaHc, Nony4eHHbIN B Xoa4€e 6UOTUHECKOrO NCMNbITAHUS, 3HAYUTENBbHO HUXKE AAHHOIO AMana3oHa, MeHbLluee 13-
BMeYeHue, BO3IMOXHO, CBA3AHO C HECNOCOGHOCTLIO ah(PEKTUBHOIO ynasnuBaHusa 14002, BOCCTaAHOBREHUEM
NPOAYKTOB Pa3noXeHUA unu yobinbio NPOAYKTOB PasnoXeHUs 3a c4eT copbummn Ha CTEKNSAHHON nocyae unu
ucnapeHus.

2.5.1.3 Ecnu xumu4ecknin aHanu3s abuoTuYecknx KOHTPONbHbLIX NPOG NOKa3bIBAET, YTO UCXOAHOE BELLe-
CTBO He noasepranocb Npeobpa3oBaHNsM B TEYEHUE BCErO UCNbITAHUA, BuopasnoxeHue B GUOTUYECKOM UC-
NbITAHUU MOXKHO 0OBACHUTL MUKPOBHOW aKTUBHOCTLIO. ECnu B aGMOTUYECKOM MCTbITAHUU AEMOHCTPUPYETCSA
pasnoXxeHue NCXOAHOr0 BELEeCTBa C TEYEHUEM BPEMEHU, UHTEPNPETaAUMA AAHHbIX Pe3ynbTaToB MOXET BKIIO-
yatb B ceba onucaHne/o6bacHEHNEe BepOSITHbIX abUOTUUYECKMX NPOLLECCOB, KOTOPbIe Nponcxoannu. CpaBHe-
HUe CTeneHu pa3noXXeHUs UCXOAQHOro BellecTBa M obpasoBaHua metabonutos, Habniogaemblx B 060UX Uc-
nblTaHUSX, NpeacTaBNAeT coboN OLEHKY cTeneHn 6Monornyeckoro PasnoXXeHusi Mo CPaBHEHUIO C XMMUYECKON
aerpagaumeii B GMOTUHMECKOM UCTbITAHMU C YYETOM TOTO, YTO NOTEPU HE ABMAIOTCA CNEACTBUEM NMOATOTOBKU
obpasuos.

2.5.2 YyBCTBUTENBHOCTb AHAJIMTUYECKUX METOAOB

Ecnn BO3MOXHO, paCYETHbII HUXXHUIA Npeaen YyBCTBUTENBHOCTU aHAaNUTUYECKOro METOAA ANA uccneny-
eMOro BellecTBa U NPoAyKTOB Npeobpa3oBaHmsA AOMKEH COCTaBNATL MeHee 1 % OT MCXOAHOW KOHLEeHTpaLmm
uccrneayeMoro BellecTBa, 4obOaBneHHON K TeCToBoW cucteme. Ecnu BO3MOXHO, npeaen KONMYECTBEHHOIO
oBHapy>xeHus fomkeH ObiTb 6onee nnu pasHbiM 3 % OT A06aBNEHHOW KOHLEHTpauun.

2.5.3 PesynbraTbl UCNbITAHUA CTAHOAPTHOIO BewecTsa

Mpun ncnonb3oBaHUKM CTAaHAAPTHOTO BeLeCcTBa pe3ynbTaThl UCMbITAHUA C HUM AOSHKHLI NPUONU3UTENLHO
COOTBETCTBOBATb pe3yrnbrartaM, Ha OCHOBE KOTOPbIX Obin caenaH BbIGOP B NOAb3y UCNONb30BaHUA AAHHOTO
BellecTBa.

2.6 [laHHble u OTYeT O NPOBeAEHUU UCTbITAHUA

2.6.1 N'pachuk 3aBMCUMOCTU pPe3ysiLTaTOB UCTLITAHNUA OT BPEMEHU

Ons kaxgoro obpasua coobLaercs TOMYHOEe Bpems MHKyOauuu, BKNoyas Bpemsi, Heobxoaumoe Ana
npekpaLleHus G1onornyeckoil akTMBHOCTU, NPK HeobxoaMmMocTu. Takke AN KaXA0ro BpeMmeHu otbopa npob
Co00LaeTCcs NPOLEHT OT UCXOAHOW PaANOaKTUBHOCTM, U3BIMEYEHHDbIN C UCXOAHBIM BELLUECTBOM, NPOAYKTaMU
pasnoXeHWs U TBEPAbIMM BELLECTBaMU, a Taioke obLas MuHepanusaumsa v obLmini MatepuanbHbii GanaHc.
CTpoAT rpadmk 3aBUCUMOCTI AaHHbLIX NoKasarenein or BpemeHu aAns abuotruyeckoro n GUOTUYECKOro UCHbI-
TaHus, Korga 9To HeobxoaMmo.

2.6.2 KuHeTuveckuint ananus (no Bbioopy)

2.6.2.1 B HeKOTOpbIX Cny4Yasax peKkoMEHAYEeTCA COMOCTaBMsiTb pPe3ynbTarbl AAHHbLIX UCTLITAHUA C U3-
BECTHbIMU KMHETUYECKMMKU mogensamu. [laHHble Mozenu MOryT BKMOYaTb MOAENnu pacnaga Ans UCXOAHbIX
BELUeCTB U mogenu obpasoBaHus ana npouecca MuHepanusauuu (Hanpumep, 14002 unu 3H20). Hau6onee
pacnpoCTpaHeHHbIMU U NONE3HLIMW MOAENSAMU ANSA AAHHOW Lenu SBMSITCS MOJEenu nepeoro nopsiaka. bone-
LUMHCTBO MoAenen BO3AENCTBUS UCMOMb3YIOT CKOPOCTU NEPBOIO MOPsAKa B KA4€CTBE OCHOBHBIX UCXOAHBIX
napamMeTpos.

2.6.2.2 Kunernyeckne moaenu nepsoro nopsiaka Nnpeanonaralor, YTO KOHCTaHTa CKOPOCTU peakuun 3a-
BUCUT TOMbKO OT KOHLEHTPaLuu uccneayemoro Bellectsa. PeanbHble yCnoBUsi NepBoro nopsaka nonyyator,
KOrga coaep)kaHue UCCNEeayemMoro BELeCTBA HWKE KOHLEHTPAaLUW, Npu KOTOPON NMpOUCXOAWUT HacCbILEHne
6uonorn4eckomn akTUBHOCTM cuctembl. Mo Mepe TOro kak KOHLEHTpaLUsi UCCNeyeMOro BeLLecTBa npesbila-
€T HacblLWEeHne, AaHHbIE BCE €Lle MOTYT COOTBETCTBOBATh (hyHKLMM NEPBOro nNopsiaka, HO AAaHHbIE CKOPOCTH
KBa3unepBoro nopsaka Oyayr HUXe UCTMHHOW CKOpPOCTM NepBOro nopsiaka. Takasi KMHETMKA KBasunepsoro
nopsiAKa MOXET BO3HMKATb NPU HEOOX0AUMOCTU UccneaoBaTh 6ornee BbICOKME KOHLIEHTPALUKU N0 CPaBHEHUIO
¢ in situ BCneacTBUE aHANUTUYECKUX OTPAHUYEHUIE UM NPOCTO CMOAENUPOBaThL (haKTUYECKUEe YCNoBUA in
situ.

2.6.2.3 Koraa pasnoxeHue npoucxoauT 3KCMOHEHLMANbHO M Havany AaHHOro pasnoXXeHus He npea-
wecTByeT nar-hasa, B TE4EHME KOTOPOIN NPOMCXOAUT HE3HAYUTENBHOE PA3NOXKEHUE UNN HE MPOUCXOAUT pas-
noxexune BoobLLEe, MOXET ObITb BO3MOXHbLIM OTHECTM fJaHHbIe 00pa3oBaHUsi UK pacnaga K KNHETUKE NepBoro
nopsaaka. Mpu Takmx 06CTOATENLCTBAX NPOLIEHT OCTABLUETOCSA UCXOAHOIO BELLECTBA, KaK (DYHKLUMSI BPEMEHM,
MOXET COOTBETCTBOBATH NPOCTOIN UMW ABYXKOMMNOHEHTHOWM ¢hYHKLIMM NEPBOrO NOPSAKa C UCMONb3OBAHUEM Me-
TOAOB HENMUHENHON perpeccuun. [laHHbIe ypaBHEHUsSI UMEIOT BUA:
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y=Ae7ht.
M
y =(Ae ™) + (Be7*,

[fl€ ¥ — NPOLEHT OCTaBLLErOCS UCXOAHOTO BELLECTBA B MOMEHT BPEMEHH f;
A — NPOLIEHT Pa3NoXUBLLETOCA NCXOAHOTO BELECTBA C KOHCTAHTON CKOPOCTH NEepBOro nopsiaka Ky ;
B — NpOLIEHT pa3noXM1BLLET0CH UCXOAHOTO BELECTBA C KOHCTAHTOI CKOPOCTH NEPBOro Nopsiaka K.

Takoe onucaHme KpUBOW MOXET ObiTb AOCTUTHYTO C MCNOSMb30BAHUEM HEMUHENHBLIX METOAO0B. [1BYXKOM-
NMOHEHTHas MoAernb nonesHa, ecnu npouecc 6uopasnoxeHna ABNAeTcA AByxdasHbIM ANsg ABYX PasfUYHbIX
hopm uccneayemMoro BeLecTsa (Hanpumep, pacTBOPEHHON U COPOMPOBAHHOM), NPUCYTCTBYIOLLIMX B TECTOBOM
CUCTEME U IEMOHCTPUPYIOLLUMX PasiiuyHbIe CKOPOCTU BUOopa3NoXeHUsN.

2.6.2.4 Takum e 06pa3om AaHHble MUHepanu3auMu MOryT COOTBETCTBOBATb MPOCTOW UMK ABYXKOMMO-
HEHTHON MOAEenNu NepBOro nopsaka:

y=A(1-e").
@
y=A(-e™ )+ BA-e),

rae y — NPOLEHT MMHepanu3oBaHHOTO BELECTBA B MOMEHT BPEMEHH {;
A — NPOLEHT MMHEPanU30BaHHOTO BELLECTBA C KOHCTAHTOM CKOPOCTU NEPBOTO NopsiaKa Ki;
B — NpOLEHT MMHEPanu30BaHHOTO BELLIECTBA C KOHCTAHTOM CKOPOCTH NEPBOTo Nopsiaka Ko.

2.6.2.5 B HeKOTOpbIX cnyyasax OuopasnoxeHue, B HaCTHOCTU yTpaTa UCXOAHOTO BELLECTBA, MOXET Npo-
U30WTU Tak ObICTPO, YTO UCTUHHLIA HYNEBOW MOMEHT BPEMEHU HE MOXET ObITb U3MEpPEH B BMOTUYECKOM UC-
nbiTaHuK. B Takux cnyyasix gaHHble aGMOTUYECKOTO UCNBITAHUA MOTYT UCNONbL30BAaTLCA AN NPEACTaBNEHUN
HYNeBOro BPeMEHU AN KMHETUYECKOTO aHanum3aa.

2.6.2.6 Korga Habniopaetca KMHETUKA NEPBOro nopsaaka, nepuoa nonypacnaga MOXHO paccyuTarb no
OLIEHEHHbIM CKOPOCTSIM NMepBoro nopsaka (ky unu K,) Ans Kaxaoro KOMNoHeHTa (A unu B), ncnonb3ys cneay-
lOLLEE ypaBHEHUE:

T, =-In % ©)

rae T, — nepuoa nonypacnaza;
2
k — KOHCTaHTa CKOPOCTU MEpBOro nopsaka.

2.6.2.7 B HeKoTOpbIX Criydasix Habnogaemble gaHHbIE MOTYT COOTBETCTBOBATL psdy APYrMX MOaenen,
Takux kak Monod, nnu gpyrum mMogensiM pocra, YTo BbIXOAWUT 3@ paMKu HAaCTOAILLEro ctaHaapra. [JononHuTenb-
Hble NogpPOBHOCTM O KMHETUKE BMopa3noOXXeHUs NPeAcTaBneHbl B Aoknaae paboyei rpynnbl No KMHETUKe Guo-
pasnoxeHus [24]. Mepuog nonypacnaga OTHOCUTCS TONMbKO K BeLLeCTBaM, COOTBETCTBYIOLLUMM MOAENU NEPBO-
ro nopsigka. Mpw OTCYTCTBMM KMHETUKU NEPBOro Mopsaka MOXeT ObiTb LenecoobpasHbiM coobLWmMTL BpeMs
pasnoxeHns ans 50 % (DTsq) u 90 % (DTgy) uccneayemoro matepuana, €Cnm AaHHbIe YPOBHU Pa3noXeHus
HabnogatoTes B X04€e UCMbITaHWA. 3TU 3HAYEHUS MOTYT ObITb ONpeaeneHbl HeNOCPEACTBEHHO UIU OLIEHEHbI C
UCMONb30BaHUEM CTAHAAPTHbIX NpoLeayp UHTEPNONALWK.

2.6.2.8 Koraa gaHHble COOTBETCTBYIOT MOAENU, MOAENbHOE ypaBHEHME U NporpaMMHOe obecneyeHue,
UCMoNb3yemMoe ANsi CONOCTaBNEHNsl C MOAENbIO, AOIMKHbI ObITb YKa3aHbl. JOmkHbI ObiTb NpeaCTaBneHbl KO-
cbuLMEHT koppensaLun (%), NONy4eHHOe 3HaUYeHne kputepna duepa (F-KpUTEpus), TPY HANUYMK, N YHACTOK
Kp1BOW C PaKTMHECKUMU AaHHLIMU. OLIEHEHHBIE KOHCTaHTbLI CKOPOCTU (K UNKn Ko) U Apyre napametpsl (A u B)
crnegyeT yKasblBaTb CO CTAHAAPTHLIMU OTKITOHEHUSIMU.
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2.7 OT4yeT O NpoBeAeHUU UCNbITAHUA

Tun uccnegoBaHus, T. . CTOYHbIE BOAbI, aKTUBHbIW UI1, 30HA CMELLEHMS UM aHaspobHoe copaxmBaHue
LiraMa, AOMmKeH ObITb YETKO yKa3aH B OTYETE O NPOBEAEHUM UCMBbITAHUA HApPsAAY CO CreayiloLwein nHdopmaum-
ell, B COOTBETCTBYIOLLMX CryYasX:

2.7.1 Nccneayemoe BELLECTBO:

- 00LenpuHATOe HaUMEHOBaHWE, XUMUYECKOE HaumeHoBaHue, Homep CAS, cTpykTypHas cdopmyna u
COOTBETCTBYIOLUME DUIUKO-XUMUYECKNE CBOKCTBA UCCNEAYEMOro U CTAHAAPTHOrO BELLECTB;

- XMWUYECKME HAaUMEHOBAaHUS, HoMepa CAS, CTPYKTYPHbIe (hOPMYNbl U COOTBETCTBYIOWME (PUUKO-XU-
MUYECKNEe CBOWCTBA BELLECTB, UCNONbL3yeMbIX B KAYECTBE CTAHAAPTOB ANA uaeHTudUKauMn NpoayKTos pas-
NOXEeHus;

- YUCTOTA M XapakTep U3BECTHbIX MPUMECEN NCCNeayemMOro U CTaHAAPTHOTO BELLECTB;

- paauoOXuMM4ecKas YMcToTa u cneuuduyeckas akTMBHOCTb MEYEHBIX XMMUYECKUX BELLECTB;

- MONOXEHUE B MOMEKYNE MEYEHbIX aTOMOB.

2.7.2 O6pa3supl OKpyXatoLleii cpeabi:

- UCTOYHMK 00pasLOB OKPYKAtOLLEN Cpedbl, B TOM YKCne reorpapumyeckoe NonoxeHue n COOTBETCTBY-
loLmMe gaHHble 06 M3BECTHOM MPeALUeCTBYIOWEM UNU CYLLECTBYIOLLEM BO34ENCTBUU XMMUYECKUX UCTIBITAHUI
UKW COOTBETCTBYIOLLMX MaTEPMarnos;

- CNOCcOO OLIEHKM COOTBETCTBYHOLLMX KOHLEHTPALWI B OKpY>XXaloLLEeh cpeae;

- Bpems, Aarta u nonesble ycnoeusi copa ob6pasuos;

- TeMmneparypa, pH, cogepxxaHue pactBopeHHOoro kucnopoaa (PK) n okMcnutenbHO-BOCCTaHOBUTENBHbLIN
noTeHuman, npu HeobxogumocTu;

- CoAepKaHne B3BELLEHHbIX BELLEeCTB, Guonoruyeckoe notpednenue kucnopoga (BrK), xumuueckoe no-
TpebneHue kucnopoaa (XrK), o6wmit opraHnyeckuit yrnepoa (OOY) u pacTBOPEHHbIN OpraHu4eckuit yrnepoa
(POY) npu He0BX0AUMOCTH;

- Bpems Mexgy c6opoM U ucnons3oBaHMeM o6pasuos B nabopaTopHbIX UCNLITAHUAX, YCNOBUA XpaHe-
HUA 1 npeaBapuTenbHon 06paboTkm 06pa3sUoB 40 Havana UCNbITAHUS.

2.7.3 Ycnosus npoBeeHNs UCMbITaHUA:

- Aara nNpoBeAEHUs UCMbITaHWS;

- UCNONb3yeMOoe KONMYECTBO UCCIEAYEMOTO U CTaHAapTHOIO BELLECTB, TECTOBAsA KOHLEHTPaLUS;

- cnoco® NpMMEHEHMUsI UCTILITYEMOTO BELLIECTBA M COOTBETCTBYIOLLIEE fornyeckoe 060CHOBaHME €ro Bbl-
6opa;

- YCnoBus MHKyGaLuu, BKIOYAs CBET, TUN adpauun u Temneparypy;

- cBeAeHus 06 aHanMTUYECKMX METOAAaX M METOAAX, UCNONb3YEeMbIX NS PaaNOXMMUYECKUX UBMEPEHWUN;

- KONIM4eCTBO NOBTOPHLIX NPOG.

2.7.4 Pesynbrathbl:

- TOYHOCTb N 4YyBCTBUTEJNIbHOCTb aHanNMUTU4YeCKUX METOA0B, BKNoYaa npeaen 06Hapy>|<eva U npeaen
KONM4YeCTBEHHOTO onpeaeneHus;

- U3BMEYEHNE AN KaKOO0ro aHanusa u pacnpocTpaHeHue BHECEHHOW paanMoakTUBHOCTU B KaXabli MO-
MEHT BpemeHun oTbopa npob n obpasua B TabNMYHOW HOPME;

- CpeaHuit mMatepuarnbHblii 6anaHCc CO CTaHAAPTHLIM OTKIIOHEHUEM AN BCEX BPEMEHHbIX TOYEK Ans
Kaxkgoro obpasua;

- npoueaypbl U MOAENU, UCNOMNb3yEMbIe ANSA OLEHKN CKOPOCTM GUOPA3IIONKEHNUS U3 MOMYYEHHbIX AaHHbIX;

- CKOPOCTM BUOPA3NOXKEHUSA U CBA3AHHLIE MApPaMeTPbl C COOTBETCTBYIOLLMMI CTAHAAPTHBLIMU OTKITOHEHM-
AMU U KO3PDULIMEHTAMM KOPPENALMU (F2) n F-KpUTEepUeM Ans BbIOPaHHLIX MOAEneit;

- DONONHUTENbHbIE XapaKTEPUCTUKUA MU naeHTudukaumnsa noboro u3 0CHOBHbLIX NPOAYKTOB pasnoxe-
HUS, Korga aT1o LenecoobpasHo U BO3MOXHO, npeanaraemsle nyTu TpaHcopMaumm;

- 06Cy>¥eHne pesynsTarToB.

3 BuopasnoxeHue B CUCTEME CTOUYHbIX BOA,

3.1 O6nacTb NnpuMeHeHuUsA

3.1.1 Hacrosawui metoq npegHasHaveH ANs UCCRefoBaHWsl TEMNOB MEPBUYHOTO U OKOHYaTENbHOro
GMopasnoXxeHnsa AN XMMUYECKUX BELLECTB B HEOUMLLIEHHbIX CTOYHbIX BOAAX BO BPEMS UX HaXOXAEHUs B Ka-
HanusauuoHHow cucteme. OH OCHOBAH Ha MeToAuKe, onucaHHomn B [7]. CTOYHblE BOoAbl cogepxar GonbLioe
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KONMYECTBO MMKPOOPraHU3MoB, CNOCOGHLIX pasnaratb pasnuyHblie XMMUYECKue BellecTsa. [pogomkuTens-
HOCTb TecTa, Kak npasuno, HeGonblias (MeHee 96 yacos) AN UMUTALMM BpeMeHU NpebbiBaHUA CTOYHbLIX
BOA B KaHaNM3aLUMOHHON CUCTEME, HO UCMbITAHME MOXHO NPOANUTL ANSA OLEHKW CTEMEHU Pa3NIOKEHUSA XUMU-
YECKOro BelUecTBa B pesynbrate BO3AeWCTBUA MUKPOOPraHM3moB. [poBeAaeHne 4aHHOTO UCCNeaoBaHus no-
1Ne3HO, ecnu Bpemsi NpedbiBaHUSI CTOYHbIX BOA B KAHANU3aLMOHHOW CUCTEME AOCTATOYHO ANSA 3HAYUTENBHOIO
Pa3noXeHUss XMMUYECKOro BELLECTBA. TEeCT NPMMEHUM AN OTHOCUTENBHO NabUNbHbIX XMMUYECKUX BELLECTB,
cbpacbiBaeMbIX CO CTOYHbLIMW BOAAMM B KPYMHbIE KAHANMM3aLMOHHbIE CUCTEMbI. YPOBHM aspauun B KaHanumaa-
LUMOHHOM CUCTEME MOTYT 3HAUYUTENBHO U3MEHSATLCA. [Ing NOCTOAHCTBA U MMUTaL MK 6onee TUNUYHbLIX YCIOBUIA
TECT NPOBOAMTCA NPU HU3KOM coaepaHuu pactsopeHHoro kucnopoga (PK) mexbLue 1 mr/n. [Ana AoCTUXEHUS
[aHHOrO YPOBHS, HO n3beras NoMHOro OTCYTCTBUS KUCropoaa (Hanpumep, coaepxanune PK meHbwe 0,2 mr/n),
PK unm coOTBETCTBYIOLLYIO KOHLEHTPaLMIO kucnopoga B cBOOOAHOM MPOCTPAHCTBE TECTOBOrO COCyAAa He-
06x04MMO nepuoanYeECckn KOHTPONUpoBaTh. Ana noagaepxanusa PK B JaHHOM AuanasoHe B TECTOBbIE COCYAbl
MOXHO nNepuogm4yeckn 100aBnsATL BO3AYX, KUCNOPOA UK a30T.

3.1.2 OnA CyLLeCTBYOLWUX XMMUYECKUX BELLIECTB, NOCTOSAHHO NPUCYTCTBYIOLUMX B CTOYHbIX BOAAX, UH-
KyOmpoBaHue CBEXeCOOpaHHbIX CTOYHbIX BOJ CO CMefOBbIM KONMYECTBOM MEYEHOTO UCCNEAYEeMOro Belle-
cTBa obecneynBaeTr nonyyeHne CambiX PeanuCTUYHbIX KUHETMYECKUX MapaMeTpoB B OTHOLLUEHUW TEKyLUen
3arpy3ku XMMUYeckux BeLLecTB. ns XMMUYECKUX BELLECTB, HE BCEraa NPUCYTCTBYIOLLMX B CTOUHbIX BOAAX,
[0CTaTOYHOE KONMYECTBO UCCIeayeMOro BeLecTBa (MeYEHOro 1 HEMeYeHoro) HeobxoaumMo 40HBaBUTbL 40 Npu-
GNU3MTENBHO OXMAAEeMOl KOHLUEHTpauuM B CTOYHbIX BOAAX BO BPEMS 3MNU30AMYECKOro BbIMyCKa MMM nocne
KOMMepumuanmaaummn HoBbIX XMMUYECKUX BeLecTB. Takasa KOHLUEHTpauus oTpaxana 0bl 00Lyylo maccy copoca
XUMUYECKOr0 BeLlecTBa U 00bEM CTOUHbIX BOA, B KOTOPOM npoucxoauT pasbasneHue cbpoca. B [25] u [26]
MOXHO HaWTKU NOAXOAbl ANt OLEHKM KOHLIEHTPaLMKN B CTOYHbIX BoAax. B BonbLUMHCTBE CriyyaeB XMMHUYECKOE
BELLUECTBO U MPOAYKTLI €r0 Pa3fOXKEHUs1 HE HAXOAATCH B PABHOBECHOM COCTOSIHMM, U HAOMNIOAaeTCsl KUHETHKA
KBa3unepBoro nopsiaka unu sToporo nopsaka Monod.

3.2 O6wasn npoueaypa UcnbITaHUA

3.2.1 Xumnyeckoe BeLeCTBO MHKYOUPYIOT C aOMOTUYECKMMU U BMOTUYECKMMU CTOYHBIMU BOAAMM B Te-
YeHue onpeaeneHHoro nepuoaa BpEMEHU B yCnoBuax HU3koro cogepxxanuns (PK). Buonornyeckan akTuBHOCTb
nogaensercs npu abMoTMYeCcKoM KOHTpOne, KOTOPbIN UCNONb3YETCA ANA OLEHKM MUHepanu3auum no pasHuue,
onpeaensoLwein 3PMEKTUBHOCTb IKCTPaKLUUU U BOCCTAHOBMEHUA NCXOAHOW MONEKYNbI, U KOMMYECTBEHHOTO
ONUCaHUSA 4PYrX NPOLIECCOB Pa3NOXEeHUS, TakUX Kak ruaponn3, OKUCIeHne, ucnapexue unu copoumsa Ha akc-
nepumeHTansHoM o60pyaoBaHUu.

3.2.2 Ecnu onpeaeneH aHanUTUYECKMIn METOA C HeOOX0AUMON YyBCTBUTENbHOCTbLIO, CKOPOCTL pasno-
KEHUA Mnu TpaHcopmaL M UCXOAHOTo BELLECTBA MOXET ObITb OnNpeaeneHa ¢ UCNosib30BaHUEM HEMEYEHOTO
uccneayemMoro BeLLeCTBa unu no nocneaytowei yobinm XuMm4eckoro BeLLeCcTBa HeNnoCPeACTBEHHO B CTOYHbIX
Bogax. TeM He MeHee, okoHYaTenbHOe BuopasnoxeHne He MOXeT ObiTb onpeaeneHo, ecnu nyTb Guopasno-
YKEHWA HE U3BECTEH A0CTaTOYHO XOPOLUO M AJIA NOTEHUMaNbHbIX NPOAYKTOB Pa3noXeHUs He AOCTYNHbI aHanu-
TUYECKNE METOAbI C HE0OX0AMMON YYBCTBUTENBHOCTbLIO.

3.2.3 3Konornyecku 3HauMMble KOHLIEHTPaLUKM UCCNEaYeMOro BELLECTBA A03UPYIOTCA B abuotudeckue u
BUOTNYECKME TECTOBbIE CUCTEMBI, KOTOPbIE MHKYOUPYIOTCS C HEMPEPLIBHLIM MEANEHHLIM NEPEMELLMBAHUEM.
Buotnyeckue o6pasLbl MHKYOUPYIOTCSA TakuM 06pasoM, YTo CoaepXKaHe pacTBOPEHHONO KUCNOPOAA OCTaeTes
Ha YPOBHE UNN HWXEe 1 MI/n, YTO ABMNSAETCS CTaHAAPTHBLIM ANA CTOYHBIX Bod. OBpasubl nepuoanyeckn yaans-
t0TCA ANSA ONPeAeneHns MuHepanusauun n nepeuyHoii Guoaerpagauum.

3.2.4 TecTbl MOTYT 6bITb BbINOSIHEHbLI C UCMNOMb30BAHUEM OTKPbITOW MU rEPMETUYHO NPOTOYHOM CUCTE-
Mbl, F4€ UCMOSb3YIOTCA NOBYLLUKU ANA YNaBNUBaHWA BbIgENAOLErocs 14002. 3akpelTas NnpoTovHas cucrema
ABNAETCA 0BA3aTEeNbHON NS NETYYMX UCCeAYeMbIX BELIECTB U 0BbIMHO ucnonb3yetcs ans 14C MeueHbIx
nccnemyeMbix BeLLECTB. OTKPbITbIE CUCTEMbI NPUMEHUMBbI 415 HENETYYMX XMMUYECKNX BELLECTB 3H 1 npeaHa-
3HaYEeHb! ANA AETaNM3aLnn KMHETUKM npoLecca Bruopasnoxenns Henetyqnx 14C MeueHbIX nccneayembix se-
LLECTB, Ybs CNOCOBHOCTL K MMHepanusauuu 6bina yctaHoBrEHa paHee. B oTKpbITON CUCTEME MUHEpanU3auus
o 14CO2 MOXeET ObITb onpeerneHa KOCBEHHO MYyTEM U3MEPEHUSA Pa3HOCTU MEXIy OCTATOMHOW pagmoakTuB-
HocTu 06pa3uos BuoTuyeckon 1 abnoTUYECKONn CUCTEM Nocne nogkucneHus. Kpome Toro, MuHepanusaums o
3H2O MOXeT ObITb OnpeaeneHa KOCBEHHO MyTEM U3MEPEHUS Pa3HULbI B paanoakTUBHOCTU 06pa3uUoB nocne
CYLLKW. B NpOoTOYHbLIX cucTeMax BblAENAOLLUIACA 14002 M3MepseTCs HeNOCPEeACTBEHHO B OCHOBHOM NOBYLLIKE.
Kpome Toro, pacTBOpPEHHbIN 14CO2 onpeaenseTca nyTeM nogkucreHus obpasuoB B 3aKpbITOM COCyae U U3-
MepEeHUs paanoaKkTUBHOCTM B OCHOBHOI NOBYLLKE, COAEPXALLENCs B COCyae.
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3.2.5 O6pasLbl 3 060MX UCTIbITAHWUIA aHANM3NPYIOT Ha O6LLYI0 pagMoakTUBHOCTb, U3BIIEKAEMbIE MCXOa-
HOE BELLECTBO U NPOAYKTbI Pa3NOXeHUA, U PaaM0aKTUBHOCTL U3BNEKAEMbIX TBEPAbIX BELLeCcTB. CoaepxaHue
MCXOAHOr0 BELLUECTBA WU NPOAYKTOB PasfioXXeHUs1 ONpeAensieTcs C NOMOLLbIO XpomaTorpacdmyeckoro pasge-
NEHUSA U, eCnn BO3MOXHO, paauoaHanMTM4eckux MeTogoB obHapyxeHus. TBepable BellecTBa, OCTatoLmecs
nocre npoLecca SKCTPaKLMU, CHUTAIOT 451 OLIEHKW BKMIOYMEeHMs1 B BUOMAacCy No pasHuUe Unu B AanbHeiwem
pasgensioT Ha gpakuuu Ans onpeaeneHnsl NOrMoOLEHNUs pasnMYHbIMU KOMMNOHEeHTamu Guomaccsl. MonHbIii
MaccoBbIii GanaHc TECTOBOI CMCTEMbI MOMyYatoT U3 MOSIHOW CyMMbI BCEX ppakumin Ansa kaxaoro obpasua.

3.3 MpumeHnmocTb TECTa

MeToa MOXHO NErko MCMonb30BaTh ANsi PaCTBOPUMbIX B BOAE UMM NMOXO PacTBOPUMbIX MaTepuarnos,
KOTOpbIE HEe ABMSAOTCS NeTy4uMu. MeTo Takke MOXET GbITb aaanTMpOBaH ANs NeTy4ux BeLlects. Kak npaeu-
10, ANS OLEHKN MUHepanuaauum Tpedytotest 14C unu 3H — pagnoakTueHble METKW. [N OLEHKU NePBUYHOTO
61opasnNOXKeHNsA MOXKHO UCMONb30BaTh U MEYEHBIE, U HEMEYEHbIE COEANHEHNUS.

3.4 OnucaHune mMeToga UCNbITAHUA

3.4.1 3kcnepuMeHTarnbHasa ycTaHOBKa

3.4.1.1 O6BLEM CTO4YHbIX BOA B TECTOBOM Npobe onpeaenseTcs B 3aBUCMMOCTH OT KONUYecTBa u o6bema
06pasLoB, He0BX0AUMBIX ANs OLEeHKM. Kak npaBuno, ot 1 4o 2 1 CTOYHbIX BOA NOMELLAKTCA B ABYX- MU YEThI-
pexnuTpoBble kKonGbl. B Hauny4ywemM crnyyae CTOYHbIE BOAbI MHKYOMPYIOT NPU KOHTPOMMPYEMOM COAEPXKaHMK
PK (06b14HO 0T 0,2 10 1,0 Mr/n.) BeiNnonHeHWe AAHHOTO YCIIOBUSA MOXHO 06eCnevmnTb ¢ NOMOLLLIO KUCOPOAHO-
ro 30HAa, NOrPY>KEHHOTO B CTOYHYIO BOAY U COEAUHEHHOTO C KUCIOPOAHBLIM KOHTPOSINEPOM, NOAKMOYEHHBIM K
npuBoay KrnanaHa, KOTOpbIi KOHTPONUPYET aspaunto CTOYHbIX BoA (npunoxeHue A). Takas aspauus cbanaH-
CMpOBaHa C HenpepbiBHbIM 6ap6oTNPOBaHNEM CTOYHBIX BOZA A30TOM NS AOCTUXKEHWSA Uenesoro ypoBHsa PK.
CTO4YHbIE BOAbI MOXKHO MHKYOMPOBAaTh NpY NEPEMELLMBAHUM, HO C MUHUMAaNbHOW aspauven ansa coonoaeHus
HU3Kkoro ypoBHsi PK, ans nogaep)xaHusi Heo6xoanmoro ypoBHsi PK B TECTOBYIO CUCTEMY MOXHO nepuoguye-
ckn nobaBnATb a30T unu Bo3ayx. B aTom criyyae 3HayeHus PK He06x0aMMO perncTpupoBath € perynsapHbiMmu
UHTEepBanamu.

3.4.1.2 OTKpbITas TeCcToBasi cuCTema CBa3aHa ¢ aTMocepomr, HO UHKYOMPYETCA B YCNOBUSIX, KOTOPbIE
HeoOxoauMbl AN NOAAEPXKAHUA COAepXKaHWA PacTBOPEHHOTO Kucrnopoaa Ha TpeGyemom ypoBHe. MNpoToy-
Hbl€ CUCTEMbI 3aKYNOPEHLI COOTBETCTBYIOLLMM YCTPOWCTBOM, 060PYAOBaHHbLIM NPOOOOTOOPHLIM OTBEPCTUEM
C krmanaHom ans ot6opa o6pasLoB CTOYHLIX BO4 U NMPOMYyCKaHWA BXOAALLUMX M UCXOASALLUX ra30BbIX NOTOKOB.
[aHHOe yCTPONCTBO MOXET NPEACTaBnATbL COO0M pe3nHoByo NPOGKY, HO MOXET NoTpPeboBaTLCA M anLTepHa-
TUBHbIA BUA 3arnyLuku npu pabote ¢ netydnmm rnapodobHbIMU TECTOBbLIMM BelwlecTtBamu. [pu TecTuposa-
HWUK NETYYNX BELLECTB PEKOMEHAYETCA, YTOObl ra300TBOAbI M TPYOKM NPO600TOOPHUKA ObiNK U3rOTOBNEHLI U3
WHePTHbIX MaTtepuanos [Hanpumep, nonuteTpadropatuneH (MTPI), HepkaBeloLwas cranb, CTeKNo].

3.4.1.3 CB0o60aHOE NPOCTPAHCTBO TECTOBOrO COCYAA NOCTOSAHHO NPOAYBAETCS FA30M CO CKOPOCTbIO, A0-
CTaTO4YHON ANA NoaAepPKaHusA B CTOYHbIX Bogax Heobxoaumoro yposHA PK, HO He cnuwkom Gonbluion Ans
npegoTepaLieHust 3deKTUBHOro yHoca CO,. TeCTOBbLIN COCYA COEAUHAIOT C CEPUEli NOBYLLIEK, COAepXaLLmX
rMapoKena kanus (Hanpumep, 1,5 H.) unu Apyrux CooTBeTCTBYIOWMX a6copoeHToB CO,,. MycThbie NOBYLUKH, KakK
npaBuno, BKMIOYAKOTCA B CUCTEMY YNaBNMBaHMA ANSA NpeaoTBpaLLEHUs 06paTHOro Toka UM KoHAEHcaLUun.

3.4.2 O6opynoBaHue

3.4.2.1 [Ins npoBeAeHUs UCNbITAHMA UCNONb3YIOT creayiowee craHgapTHoe nabopartopHoe o6opyao-
BaHMeE:

- pasnuyHas CTeknsHHasa nocyaa u NUNEeTKK;

- MarHUTHBIE MELLIANK1 UMK LLeKep ANS HENPEPLIBHOTO NepeMeLLNBaHUS COAEPXKUMOTO TECTOBbIX KONo;

- UeHTpudyra;

- pH-meTp;

- TBepAablil CO, (Cyxon nea)/aueroH nnm BaHHa Xuakoro asora,

- cyLumMrika ¢ 3amMopo3Kou (nmocunusarop);

- Ne4vb UM MUKPOBOMHOBASA NEYb AN onpeaeneHus Cyxoro Beca;

- annapart ana membpaHHon punbTpaLmu;

- aBTOKNAaB.,;

- cpeacTea AnA 06paboTku MeYeHbIX BELLECTB;

- 0GopyaoBaHue Ans konuuecTeeHHoro onpeaenenns 14C n 3H B xamakux u Teepabix npobax (Hanpumep,
SKUAKUIA CLUMHTUNNAUNMOHHDBIN cdeTumnk LSC);
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- oBopyaoBaHue Ana KonndecTeeHHoro onpeaenenus 14C u 3H B TBepabIx Npobax (Hanpumep, OKUCHK-
Tenb);

- obopyaosanne ans ynasnueanus netyunx 14C u 3H u3 raszosoii cuctembl ynasnusaHus (nocrneaosa-
TenbHbI€ NOBYLLKA HA OCHOBE aKTUBUPOBAHHOTO YITIS1 UMK aHanorniyHoe obopyaoBaHue);

- obopyaoBaHue Ans TOHKOCMOMHOM xpomarorpadun (TCX) unu BbICOKOIPMDEKTUBHON >KUAKOCTHON
xpomarorpadcumn (BAXKX);

- oBopyaoBaHue Ans konuuecTseHHoro onpeaenenns 14C u 3H ana TCX (ckanep) unn B3XKX (nocne-
JoBaTenbHbIi AEeTEeKTOp);

- aHanuTu4yeckoe obopyaoBaHue AN ONpefeneHns MCCneayemoro (M CTaH4apTHOrO) BELLECTBA, eCnu
Heo6Xx0aMMO NpoBefeHNe KOHKPETHOTO XMMUYECKOTO aHanusa (Hanpumep, rasoBblil XpoMaTorpad), Xpomaro-
rpad ana BAKX, macc-cnekTpoMerp).

3.4.2.2 Vicnonb3oBaHue cneayioLwiero nabopaTopHoro obopyaoBaHus He ABMSETCA 00a3aTenbHbIM, HO
MOXET ObITb MONE3HbIM:

- OKCUMETD;

- KNCIMOPOAHLIN KOHTPONNep ¢ AaTYUKOM U NPUBOAOM KIanaHoB;

- COCyAbl ANa onpeaeneHus xvumuyeckon notpebHoctu B kucnopoae (XIMK);

- Habop peareHToB (AMMOHWIHBII a30T);

- CNEeKTPOodOTOMETP.

3.4.3 BbIGOp CTOUHBLIX BOA

MGTOYHMKM CTOYHbIX BOA AOSMKHbI COOTBETCTBOBATH LIeNW MPOBEAEHUA MCnbITaHuii. Ona npoBeaeHus
OLIEHKN KOHKPETHOTO MECTa CTOYHbIE BOAbI AOMKHbI ObiTb NONYyYeHbl U3 KOHKPETHOW KaHaNW3aLMOHHON Cu-
CTeMbI, ANsi KOTOPOW MPOBOAMTCA uccneaosaHue. Ana obuwen oueHkM oBpasLbl CTOUYHbIX BOA AOMKHbI ObITb
NPEeUMYLLECTBEHHO MONy4YeHbl M3 BbITOBLIX UCTOUYHMKOB. PekomeHayeTcs ucnonb3oBartb 450 mr/n TBepaov
B3gecu u 270 mr/n BINK B ka4ecTBe CTaHAAPTHbLIX 3HAYEHUI KOHLIEHTPaLIMK B CTOYHbIX BOAAX, XOTS 3TO MOXET
SIBNATLCA TPYAHOBOCNPOU3BOAUMbIM [26]. B CeBepHOM AMepuKe TUNUYHbIE CTOYHbIE BOALI coaepxat oT 100
8o 350 mr/n TBepaoii Basecu 1 ot 110 go 400 mr/n BINK [1].

3.4.4 Coop, TPAaHCNOPTUPOBKA U XpPaHEHNE CTOUYHbIX BOA,

CTOYHbIEe BOAbI AOMKHbI ObITh COBpaHbLl B TOMKE AOCTYNa B KaHanW3auuilo UM Ha BXOAE HA CTaHLUMIO
O4YMCTKM CTOYHbIX BoA. TeMneparypa obpasua aomkHa ObITb 3aperncTpupoBaHa B MOMEHT ot6opa. KoHTeliHe-
pbl 4na ot6opa AoMmKHbI 06ecneunBaTh AOCTATOMHYIO BEHTMNAUMIO. HeobxogumMo npeaoTepawars 3Ha4YUTENb-
HOE MOBbILLEHNE TEMMEPATYpPbl CTOUMHbIX BOA MO CPABHEHWIO TEMMNEPATYpoi UCNbITaHUA. CTOUHbIE BOAbI, Kak
npaBuIIo, XpPaHATCS NPU TEMNepaType UCTbITAHUSI C HEMPEPbIBHLIM MeANeHHbIM nepemelunBainem. Obpasupbl
He crieayeT XpaHuTb B 3aMOPOXXEHHOM BUAE.

3.4.5 NMogroroBka TeCTOBbIX NPOG

3.4.5.1 B cBexecobpaHHbIX NPo6ax CTOYHbIX BOA HE AOSMKHO ObiTh 3HAYUTENBHOIO CoaepXaHus rpyobix
yacTuy. B cTouHbIX BOgax HeobxoaumMo onpeaenuTb obLuee coaepXaHue B3BELUEHHbIX TBepablX Yactuy (BB),
XTK, pH 1 NH3 (no BO3MOXXHOCTH).

3.4.5.2 MoaroTtoBka abUoTUYECKMX NPOB, Kak NpaBMIO, OCYLLUECTBISETCS C UCNONb30BaHMEM KOMOUHa-
UMM XMMUYECKON 1 TENNOBOW cTepunusauun. MoateepxaeHHbIM cnocoboMm siBnsieTcs 406aBneHne B CTOUHbIE
BOAbI xnopuaa pTyTtu (1 r/n). 3aremM crouHble BOAbLI 06pabarbiBaloT B aBTOKNABE B TE4EHUE MUHUMYM 90 MUHYT
npu Temneparype u aasneHuun okono 121 °C n 15 psi (1 aTM) CO0TBETCTBEHHO. OBLIYHO 06BLEM Cpeabl A0MKEH
ObITb MEHEE MU pPaBHLIM MONOBUHLI OObEMA KOHTEWHEepa ANs aBToknasa (Hanpumep, 500 Mn CTOYHBLIX BOA
B NMUTPOBOM KOHTelHepe). [MNocne oxnaxaeHus pH abuotuyeckon npobbl HEOBXOAUMO U3MEPUTL U OTPErysnu-
poBaTb B 3aBMCUMOCTH OT BMAa BUONOrnieckn akTueHoro obpasua. [ns ymeHbLLeHUsi 00pa3oBaHUA OTXOA0B,
Ans AeakTueauum obpasua Takke MOXeT OblTb PACCMOTPEHO UCMONMb30BaHUE anbTePHATUBHBLIX NOAXOA0B.

3.4.6 MNogroroBka uccnegyemoro BelecTsa

3.4.6.1 B Hauny4ywem crny4yae Ana nNpurotoBSIEHMS OCHOBHbLIX PacTBOPOB UCCNEAyeMOro u craHgapr-
HOro BeLLEeCTB HeOOX0AMMO UCMONbL30BaTb AUCTUIINIMPOBAHHYIO BOAY. ANbTepHATUBHBIA METOA MOXET ObiTb
UCMOnNb30BaH Ana conbunusauum unu AUCNeprupoBaHUsa UCCNeayemMoro BellecTsa B COOTBETCTBUU C €ro
06LIYHON POPMOI NOCTYMNEHNS B UCCneayeMble KOMMOHEHTbI OKpyXalollei cpeabl. PacTBopumble B Boae
HETOKCMYHbIE PACTBOPUTENM MOTYT MCNOMNBL30BaTLCS, €CNU NPOBEAEHUE UCTILITAHUA HEBO3MOXHO APYrUM Cno-
€co60M, HO HEOBXOAMMO YAENUTE BHUMAHUE OPraHNYE€CKUM KOMNOHEHTAM CUCTEMbI, MOCTYNAIOLWUM B CUCTEMY
npu gobaeneHnn opraHnyYecknx pacteoputenein. Kpome toro, obpasiel MOryT ObiTh J06aBNEHbI B TECTOBYIO
CUCTEMY B YMCTOM BUAE (T. e. 6e3 Boabl) TakuMm 06pasom, 4ToObl 06ecnevynTb UX MakcumanoHoe u GbicTpoe
BHecCeHue B obpaseu. [ina BewlecTB, KOTOPbIE ABASAKOTCA NOX0 pacTBOPUMbIMU B BOAE, U B3aUMOAENCTBY-
OLUMX C B3BELUEHHbIMU BELLECTBAMM B CTOMHbIX BOJaX, MOXET OblTh LieriecoobpasHbiM aacopbupoBarb uc-
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crnegyemoe BeLUeCTBO Ha MHEPTHOM TBEPAOM HOCUTENE, KOTOPbI 3aTeM f06aBNAETCA K TECTOBON CUCTEME.
Ecnn uccnegyemoe BELUECTBO HE MOXET ObITb PABHOMEPHO pacnpeaeneHo BHYTPU TECTOBOW CUCTEMbI A0
HayanbHOW To4kM oTBopa NPoB, roTOBATCA MHAMBMAYANbHLIE TECTOBLIE CUCTEMbI, KOTOPbIE UCKITIOYAIOT U3 UC-
NbITaHUS HA KaXxaoM aTane otbopa npoo.

3.4.6.2 O6bem pgobaBneHHOro pacTBopa AOIDKEH MMETb J0CTaTOYHYH KOHLUEHTpauuio ansi obecne-
YeHusi ObICTPOro M PaBHOMEPHOTO pacnpeaeneHna nccneayemoro BellecTea B npobe U TOUHOTO BHECEHUS
[03bl B aHanornyHble npobel. B naeansHOM cny4ae npu g03MpPOBaHUKM BOAHLIX PACTBOPOB A00aBNEHHbIN
o6beM pomkeH ObiTb Gonee 2 Mn u MeHee 10 MN; AN HETOKCUYHBIX pacTBOPOB — MeHee 0,1 mn/n. MNpu He-
06X0AMMOCTHN PacTBOp AJ1A A03MPOBAHNUA MOXET BblTb NOArOTOBMEH 3apaHee U XPaHUTLCS B XONOAUNbHUKE.
AKTMBHOCTb OCHOBHOIO pacTBopa Heobx0aMMO NPOBEPUTH C MOMOLLLIO XMAKOCTHO-CLIMHTUANALMOHHOTO U3-
mepeHna (LSC).

3.5 YcnoBusa nposeAeHUA NCNbITAHUA

3.5.1 Temnepartypa ucnbitaHus

MHKyBauma AosmKHa NPOBOAUTLCA B TEMHOTE (NPEANOYTUTENBHO) UMK B PACCEAHHOM CBETE NPU KOHTPO-
nupyeMmon Temneparype, paBHON TeMneparype UCNbITaHMA UnNu HopMmarsibHOW nabopaTopHON Temneparype
ot 20 po 25 °C, B 3aBUCUMOCTU OT pacnonoxeHna, cpeaHeroqoBon TeMnepaTypbl CTOMHbIX Bo4 OT 10°C go
20,1 °C, npu Haubonee npeacraBuTensHomn Temneparype 15,6 °C [1].

3.5.2 BcTpsaaxuBaHue/nepemeumBaHue

[na noaaepXaHus TBePAbIX BELLECTB BO B3BELLEHHOM COCTOSIHUM COAEPXKUMOE TECTOBLIX COCYA0B He-
NPEPLIBHO aKKypaTHO NEPEMELLMBAIOT.

3.5.3 MpoaomKUTENbHOCTb UCNLITAHUA

MpoaoMKMTENBHOCTb UCNLITAHUSA AOMKHA ObITb 4OCTATOYHON ArS OLIEHKMU CTENEHU U CKOPOCTH Buopas-
NOXEHNA XMMUYECKOTo BELLECTBA B XO4€ HOPManbHOro BpeMeHn NpebbiBaHWA CTOMHLIX BOA B KaHanu3auuu.
McnbiTaHme MoXeT ObITb NPOANEHO Ha GonbLUee BPEMSA ANA NONYYEHUSI AONONHUTENbHBIX AaHHbIX AN OLEH-
KN KWNHETUYECKUX KOHCTaHT UMK ONPeAEneHunsi NOMHOTLI PAa3NOXEHUA B YCNOBUAX UCNbITAHMA. B nHOM cnyyae
UCMbITAHUE MOXET ObITb MPEKPALLEHO paHbLLE, eCAM NPOLIECC Pa3NoXXeHUs AOCTUrAET NnaTo.

3.5.4 KonnyecTBO TECTOBBLIX COCYAOB

Kak MUHUMYM, AN KaXXaoi TeCTOBOM KOHLEHTpaUuM He06X0AMMO UCNONb30BaTh OAMH abMOTUYECKUI U
0AMH BrnoTuyeckuit cocyn. Ons kaxaoi npobbl MOXHO NOATOTOBUTL MaparrernbHble 006pasybl C LENbIO yyeTa
OTKNOHEHUI (Hanpumep, No Tpu napannenbHbiX Npobbl). OAHAKO YBENMUYEHUE KONMYecTBa Npob aAns Kaxxaoro
obpasua ny4ile OTPa3uTCA Ha Ka4yeCTBE KMHETUYECKUX AaHHbLIX, NONyYeHHbIX B OonbleM AuanasoHe, Yem
yBENUYEHUEe KONMYECTBAa napannensHbix npoob.

3.6 NMpouenypa ucnbiTaHuA

3.6.1 losupoBaHue

B Hauyane ucnbiTaHuA 3armyLuka TECTOBOMO cocyaa yAanseTcs, U uccrneayeMoe Bewectso gobasnsior
KONIMYECTBEHHO HEMOCPEACTBEHHO K 00pasuy npu NOCTOAHHOM NepemeluMBaHuu. PekomeHayeTcs BBOAWUTL
03y NOCTENEHHO HWXE YPOBHA BO3AyX—BoAa AnA obecnevyeHns paBHOMEPHOTO pacnpeaeneHus nceneaye-
MOTO BELLEeCTBa B CTOYHON Boge. Buotuyeckue n abuotnyeckme obpasubl A403MPYIOT aHANOTMYHbIM CNOCOBOM.
Kak npaBuno, 6GuoTu4eckme cCuCTEMbI 4O3UPYIOTCS NEPBbIMU, 8 3aTEM abUOTUYECKMEe CUCTEMBI. TOYHOE BpEMS,
Kak npaBuno, umeet 6onee BaXKHOe 3HayeHue Anst BUOTUYECKUX CUCTEM MO CPABHEHUIO C aBNOTUYECKUMU ANS
NPOBEAEHUS KNHETMYECKNX aHaNn30B.

3.6.2 MN'pacpuk or6opa npob6

WHuTepsanbl ot6opa npo6 BbIOMPAIOT, OCHOBBLIBAsSICh Ha CYLLUECTBYIOLUMX AAHHBIX O G1MOPa3NoXKeHUN Unm
pesynksrarax npeaBapuTenbHOr0 UCCNefoBaHus, NOCKONbKY YHUBEPCANLHOIO YCTAHOBMNEHHOrO rpaduka oT-
6opa npob He cywlecTBYeT. PekomeHayemebili rpachuk otéopa npo6 Ansa G6bICTPO pasnaraloWwmuxcs XMMNUYECKux
Bewects — 15, 30 n 60 MUHYT, C AONONHUTENbHLIM OTOOPOM NPo6 yepes 2, 5,8, 12un 24 yacan o 2, 3 u
4-i gHu. Mpo6bl AOMKHBLI OTOMPATLCSA He MeHee LWecTH pa3 (B TOM YUCNe B HYNeBOe BPEMS), C AONOMHUTENb-
HbIM NpeABapuTENibHbIM UCCNEA0BaHMEM, KOTOPOE UCMONbL3YETCA ANA YCTAHOBINEHUS HAANEXALLEro pexuma
npo6ooTt6opa. Mpaduk oT6opa npob aAns MeAneHHO pa3nararoLUMXCA XUMUYECKUX BELLECTB AOMKeH ObiTb
pas3paboTaH Tak, 4yTobbl B xoAe ¢hasbl pasnoxeHus 6bI0 NPEeayCMOTPEHO AOCTATOMHOE KONMMYECTBO U3Me-
peHui.

3.6.3 UsmepeHne MUHepanusaLum

MuHepanu3aunsa moxeT 6biTb U3MepeHa NPAMbIMU UM KOCBEHHBIMU METOAAMM.
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3.6.4 KoceeHHble namepenus 4CO,

3.6.4.1 MnaueuayanesHble napannenbHble o6pasubl (Hanpumep, 1 M) oToupatoT U3 Kaxxaon npobebl B OT-
JenbHble hNakoHbl, KOTOPLIE COEPXKaT AOCTATOMHOE KONUYECTBO KMCNOThI (Hanpumep, 1 mn 0,1 H. HCI) ana
CHWKeHUs pH MeHee 2, 1 NOMELLAIoT B BbITSHKHOWM LUKad.

3.6.4.2 B TeveHMe HecKkonbkMx YacoB obpasibl 6apboTMpyoT BO3AYXOM MIM OCTaBMAKOT HA HOYbL ANA
TOro, YTo6bl PACTBOPEHHBIN 14CO2 andpdyHauposan u3 obpasuos. ObpasLbl CMELUMBAIOT CO CLUHTUNNALK-
OHHbIM KOKTEWNeM, NMOAXOASALMM ANna mMaTpuupsl 06pasuya, U aHanu3npylT ¢ MOMOLLBIO XMAKOCTHON CLWH-
Tunnsauyum (LSC). MpoueHT 14002 paccUUTLIBAETCS U3 pasHULbl MeXay OOLKMM OTCHETOM B BUOTMYECKNX W
abnotnyeckux obpasuax.

3.6.5 NpsamMbie usmepenuns 4Co,

3.6.5.1 BolgenusLuniics 14002: nepeasi OCHOBHAasA NOBYLUKA CUCTEMbI YNaBNUBaHUA yAanseTcs U 3aky-
nopueaeTcs Ans NpeaoTBpaLLeHUss NPOHMKHOBEHUA atmocdepHoro CO,. OcTanbHble NOBYLLUKM NPOABUraoT
BNepea B TOM e NOpPAAKE W 38 CyLLUECTBYIOLLMMM NOBYLLKAMW PA3MELLAIOT CBEXUE NOBYLLKM, KaK MOXXHO CKO-
pee noakni4aloT CUCTEMy ynasnueaHus. MoeBTopHble Npobbl (HanpumMep, 1 M) U3 OCHOBHOW MOBYLUKW yAa-
NAOTCS, MOMELLAIOTCA B CLUMHTUINALUMOHHBbIE (PriakOHbl U CMELLMBAIOTCA CO CUMHTUIMALMOHHBLIM KOKTEANeMm,
noaxXoasiLLMM AnA MaTpuLbl NPOGbl, M aHANU3MPYIOT C MOMOLLIbIO XXUAKOCTHON cunHTunnauyuu (LSC).

3.6.5.2 Mpobbl pacTBOpPEHHOTO 14002 (Hanpumep, oT 10 ao 25 mn) orbuparTca yepes OTBEPCTUE ANS
ot6opa npob B TECTOBOM cocyfe. 3aTem MX NOMELLAaIoT B COCyAbl (Hanpumep, CTekNsHHbIA GuomMeTp Bellco
2556-10250), 06opyaoBaHHbIE OTCEKOM, COAEPXALLUM COOTBETCTBYIOLMIA aGcopGeHT CO, (HanpumMep, 1,5 H.
KOH). Cocyabl 3akynopuBatoT M fobaBnsaioT 4OCTATOMHOE KONMMYECTBO KMCMOThI (Hanpumep, 6 H. HCI) ana
cHmkeHust pH npo6 meHee aByx 6e3 coobueHust npob ¢ atmocdepon (npunoxexHme A). Obpasuiam No3BoOnAIOT
OTCTOSITLCA B TEYEHUE [10CTATOYHO MPOAOIMKUTENLHOTO BPEMEHN (Hampumep, Houu), 4ToGbl CO, aAnddyH-
AupoBan 13 pacTeopa 1 nNpou3oLrno ero ynaenusaHue abcopObeHTom 3 cBOOOAHOrO NPOCTPAHCTBa COCyaa.
O6pasLpbl abcopbeHTa CMELUMBAOT CO CLMHTUIIALUMOHHBIM KOKTERNEM, NOAXOASILLMM AN MaTPULibl NPoObI, 1
aHanu3upyoT ¢ NOMOLLLIO XKUAKOCTHOW cunHTMnnauum (LSC).

3.6.6 KocBeHHble u3mepenus 3H,0

3.6.6.1 lHanBuayanoHble napannencHbie npobbl (Hanpumep, 1 M) oTbMpalor M3 TecTtoBoro obpasua
B OTAENbHbIE (hakoHbl, coagepXkalpme OCTaTOYHOE KONMYECTBO KMCMOThI (Hanpumep, 1 mn 0,1 H. HCL) ansa
CHWKEHNA BENMUYNHBI pH < 2, 1 NOMELLalOT B BbITSXKHOM LUKad.

3.6.6.2 MonoBuHy nNpo® HeMeaneHHO aHanu3MpylT C NoMowbio LSC aAna «MOKpOro» uamMepeHus.
OcrtanbHble Npobbl MONHOCTLIO CyliaT And yaaneHus 3H20. O6pas3subl CMeLWwmnBaloT CO CUMHTUNNALMOHHON
CMECbI0, nMoaxoaslen agns marpuubl Npobbl, U aHanu3aupyiloT ¢ nomowbio LSC. MpoueHTHOe coaepxaHue
3H20 paccYMTbLIBAETCA, UCXOAS U3 Pa3HULbl MeXAY 0OLLMM OTCHETOM B MOKPbIX U CyXuX Nnpobax n UCXOAHbIM
YPOBHEM PaauOaKTUBHOCTU, BBEAEHHLIM B 00pasLbl.

3.6.7 U3amepeHUe obLueil paauoaKTUBHOCTU B CTOYHbIX BoAax

MapannencHble Npobbl Manoro o6bema (Hanpumep, 1 M) aHaNUM3UPyLOT HENOCPEACTBEHHO C NOMOLLbIO
LSC ans Konu4eCTBEHHOro onpeaeneHus OCTaBLUEWCS PaJuOaKTMBHOCTU B KaXAoM obpasue ¢ TedeHuem
BpeMeHu. [laHHbIe U3MEepEeHNA UCNONb3YIOTCA ANA NOATBEPXAEHUA TOr0, YTO BOCCTAHOBIIEHUE PaMOaKTUB-
HOCTU U3 U3BNEYEHHbIX 0OPa3LOB ABMNSETCA NPUEMNEMBIM U AN KOHTpONns ucnapexus. ObLuee coaepxaHue
TBEPAbIX BELLECTB B JaHHbIX 00pa3sLax He AODKHO NpeBbilartk 30 Mr Cyxoro Beca Ansi Toro, Ytoobl nsbexarb
npo6nem ¢ 3¢pheKTMBHOCTbLIO NoAcUeTA.

3.7 A3mepeHue UCXOQHOro BelecTBa U NPOAYKTOB Pa3noXeHus

3.7.1 SkcTpakumsa

3.7.1.1 Mpo6bl otOMpalor U3 abuoTudeckux u Buotnueckmnx obpasuos. O6bemM Npobbl, Kak NpaBuo, co-
crasnsietr 6onee 10 mn. TeM He MeHee, 06bem ByaeT 3aBUCETb OT TECTOBOM KOHLEHTPALMU, YAETNbHOW aKTUB-
HOCTW U YYBCTBUTENLHOCTU aHANUTUYECKMX NpoLeayp.

3.7.1.2 Pa3nuuHble nogxoabl MOTYT UCMONb30BATLCS AN KOHLIEHTPUPOBAaHUS U U3BrneYeHus 06pasuos.
Hanpumep, noaTBepXXaeHHbI NOAX0A ANSA HENETY4UX UCCNeAyeMbIX BELLIEeCTB BKIIIOYAET MIHOBEHHOE 3aMo-
paxmBaHue o6pasLUoB ¢ nocneayowen nuopunuaauuen U SKCTpPakumMen Cyxoro ocrtatka CoOTBETCTBYIOLLMM
pacrBoputenem(siMu) Ans MCXOAHOIO BELLECTBA U NPOAYKTOB pa3noxeHusi. MrHoBeHHOe 3amopakuBaHue Obl-
CTPO OCTaHaBNMBAET OMONONMUECKYI0 aKTUBHOCTbL 6€3 ruaponu3a unm MHOr0 U3MeHeHUs1 NabunbHLIX uccne-
AyeMbiX BELLECTB. 3amopaXmBaHue sBnsieTcsl ObICTPLIM NPOLIECCOM, €CNU NSt NOTPY>XEHUs1 cocyaa ¢ obpas-
LIOM MMEETCSl 0CTAaTOUHas rMyOnHa Cyxoro nbAa/aueroHa unuM BaHHbI XXUAKOTO a30Ta. YPOBEHb 3anofiHEHUSA
12
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BaHHbI JOMKEH NOKPbIBaTb YPOBEHbL NPobbI B cOCyAe. M3BnekatoT nModunuampoBaHHbie TBEPAbIE BELLECTRA.
OKCTparMpoBaHHbIie TBEPAbIE BELUECTBA MOryT ObiTb BOCCTAHOBMEHbI M3 IKCTPaKTa LEHTpUdyrupoBaHmemM
unn dunstpoBaHuem. Ecnu TBepabie BeLECTBA M3BMNEKAOTCA hunsrpaumei, MUnsTp AOIKEH ObiITb COBME-
CTUM C TUNOM PacTBOPUTENSA (HaNpuUMep, BOAHLIM UK HEBOAHbLIM). MOMyYeHHbIE 9KCTPAKTbl MOTYT ObITh CKOH-
LEeHTPUPOBaHbI UCNApeHMeM A0 aHanu3a, u obLas paauoakTMBHOCTL B K&XKAOM 9KCTpaKTe onpenensiercs ¢
nomotubto LSC.

3.7.1.3 Onsa nety4nx uccneayembix BeLecTB, obpasel MOXET ObiTb nponyLueH vyepe3 unstp u Ko-
FIOHHY UnKn AUCK TBEpAodasHon akcTpakuum (TP3), pacnonoxeHHble B TaHAEME, KOTOPbIE 3aTeM 3NIOUPYIOT
noaXoaALMM pacTBOPUTENEM ANA U3BNEYEHUS MCXOAHOIO BELLECTBA U NPOAYKTOB pasnoxeHusi. Kpome toro,
06pasLbl MOXHO LLEHTPUMYrMpoBaTh, U UCXOLHOE BELLECTBO U NPOAYKThI PA3NOKEHUA MOTYT ObITh U3BIIEYEHbI
U3 XXMAKOCTU Ha TBEPAOI dhase UnM XUAKOCTb-XKMAKOCTHON 9KCTpakuuen. Teepable BELLECTBA MOTYT ObiTh U3-
BMEYEHbl HENOCPEACTBEHHO UMK B CMECK C CYLUMSIbHBIM areHTOM (HanpuMep, cynbdaTtoM HaTpus). 3aTtem ux
cywaTt 1M NpOBOAAT SKCTPaKLUMIO C COOTBETCTBYIOLLEN CUCTEMOWN pacTBopuTenen. B anstepHaTMBHOM criyyae
TBepAble BELLUECTBA M3BMEKAIOT M CyLUaT 3KCTPaKT MyTEeM NPOMyCKaHUsi PACTBOPUTENS Yepe3 KOMNOHKY, CO-
AepXKaLlylo CYLUMMNbHBINA areHT. B HEKOTOPbIX Cryvasx BO3MOXHO HaNPsIMYIO U3BMEKaTb MOJSIHbIA BOAHbLIN 06-
paseL C COOTBETCTBYIOLLEN CUCTEMON pacTBOpuUTEneil, a 3atem odbpabarbiBaTb €ro AN U3BMeYEeHNs TBEPAbIX
BeLyects. ObLan pagMoakTMBHOCTL BO BCEX 9KCTpaKTax onpeaensaercs ¢ nomoLusio LSC. MNpu KOHLEHTpupo-
BaHWK SKCTPAKTOB, COAEPXKALUMX NETYYNE UCCriefyeMble BELLECTBA UNW NPOAYKTLI Pa3noXeHusl, He0bxoaumo
cobnoaaTb OCTOPOXKHOCTb.

3.7.1.4 MoryT ncnonb3oBaTbCcA U ApPyrue NoAxoAbl, HO AN BCEX MNOAXOA0B BAXXHO PErMcTpUpoBaTh U3-
BIIEYEHME U YUYUTLIBATL BpeMs, Heobxoaumoe Ansi npekpalieHus GUONOrnyeckoi akKTMBHOCTU, U UCMONL30-
BaTb €ro 4N BpemeHn otéopa npob Ans KWHETUYECKOrO aHanu3a.

3.7.2 AHanu3 UCXO4HOro BelecTBa U NPOAYKTOB Pa3roXeHusl

3.7.2.1 OTHOGUTENbHO GONbLUOE KOMUYECTBO UCXOAHOrO BELLUECTBA M NPOAYKTOB Pa3fOXEeHUS B 9KC-
TpakTax MOXHO onpeaenstb ¢ noMoubio TCX, B3XKX unu apyrux METOAOB pa3feneHus ¢ BO3MOXHOCTbIO
pagnoakTUBHOIO OBHaPYXEHUA.

3.7.2.2 Ecnu AOCTYMHbI Cneunduyeckme YyBCTBUTENbHLIE aHANUTUYECKUE METOALI, NEpBUYHOE Guopas-
NOXEHUE MOXHO OLIEHUTBb, U3MEpPAs 00LLYI0 OCTATOYHYIO KOHLIEHTPALMIO UCCNeAYeMOro BeLLeCTBa U NPOAYK-
TOB Pa3noXeHusi BMECTO UCMONb30BaAHMA PaaUOU30TONHLIX METOAOB. Kak npaBumno, AN TakMxX UCcrneaqoBaHuii
(6e3 ncnonb3oBaHNSA MeYeHbIX aTOMOB) BO3MOXXHO TOSNIbKO OTCIEXUBaAHWUE yaaneHUs UCXOAHOTO BELLECTBA U3
BOAHOW hasbl.

3.7.3 XapakTtepucTuKa NpoayKTOB pa3sioXkeHuA

Xpomarorpaduyeckoe nosegeHne HeU3BECTHLIX NMMKOB HEOOXOAUMO CPaBHUBATL C MUKAMU AN OXU-
JaembiX NPOAYKTOB Pa3NOXEHUS, €CNN CYLLECTBYIOT COOTBETCTBYIOLLME ayTEHTUYHbIE CTaHAapThl. B obwem
cryvae, KOMMYECTBO M YUCTOTA NPOAYKTOB PA3NOXEHUS, NOMYYEHHbIX B HACTOALLEM UCTILITAHUU, JENAET He-
BO3MOXHbBIM MPOBEAEHUE OKOHYATENbHOW UAEHTUPUKALMYU ApYrMMU NpsSMbIMKU cnocobamu. B 3aBucumoctu
OT XpomMartorpaduyeckoro NoBeAeHus, Kak NpaBusio, MOXKHO onpeaenuTb, ABNAETCS N1 metTabonut 6onee unm
MEeHee NonsipHbIM, YeM UCXOAHOE BeLWEeCTBO. Takas MHopmaLusi B COMETAHUU C U3BECTHbIMU BUOXUMUYECKU-
MU peakunsammn 1 NOSIBNEHNEM M ucHe3HOBeHneM MeTabonuTa B xoge 6uopasnoxeHnsa MOXeT cchopMmpoBaTtb
AOMOMHUTENbHYIO OCHOBY AN uaeHtTudukaumn. Ecnu HeoGxoanmo, P, OCHOBHbIX MPOAYKTOB PAa3NOXKEHUS
MOXET ObITb OLEHEHO ¢ nomoLlbio BOXKX (Hanpumep, [27]) ¢ ucnonb3oBaHMeM napannenbHoro gerekropa
pagnoakTUBHOCTH.

3.7.4 NamepeHne u3BneYeHHbIX TBepAbIX BELEeCTB U CTENEHU BKITHOYEHUA B Guomaccy

M3BneyeHHble TBEpAbIE BELLECTBA CXKUTaKT ANSA ONpeaeneHns YpOBHA aKTUBHOCTU OCTaBLUMXCA TBEpP-
OblX BEWECTB. YPOBEHb PAaANOAKTUBHOCTU B BUOTUYECKNX TBEPAbIX BELECTBAX Bbillie, YEM B TBEPAbIX TEMAX
13 abnoTu4eckoro KOHTpOnA, 00bIYHO SABNsiETCA CBUAETenbLCTBOM BKNOYEHUA paanoakTUBHOCTU B buomac-
cy. PacnpoctpaHeHne gaHHON paguoakTUBHOCTM B Pa3fMYHbIX KOMMOHEHTax GuomMaccehl (T. €. HYKNEeUHOBbIX
Kucnortax, 6enkax, KneTovHbIX CTEHKaX U MpP.) MOXHO OLEHMTb, UCNOMb3Ya MOANMULMPOBAHHYIO NpoLeaypy
CasepneHaa u YunkuHcona [4], [28].

3.7.5 UamepeHue paanMoaKkKTMBHOCTMU FIETYUYUX BELLECTB

Ona neTy4mx uccrneayembiX BELLECTB, NMETYYME BELLECTBA W3BIIEKAKOTCA M3 NOBYLUEK COOTBETCTBYIO-
WWUMKU pacTBOPUTENSMU M PaaU0aKTUBHOCTb 9KCTPAKTOB aHanmM3upyeTca ¢ nomowypto LSC. OTHocutenbHoe
6onbLIoe KONMYECTBO UCXOAHOTO BELLECTBA U NPOAYKTOB Pa3noXeHusl B 3KCTpakTe(ax) MoXeT BbITb onpese-
NeHO, KaK OrnnucaHo BblLLE.
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4 BuopasnoxeHue B CUCTEME aKTUBHOIO una

4.1 O6nacTb NnpUMeHeHusA

4.1.1 Hacrosiuit MeToa npeaHasHaveH Ansi OLEHKM CTENEeHU, B KOTOPOW XMMMUYECKOe BELLECTBO MOXET
pasnaratbCsi B aKTMUBHOM WIE, a TAKKE ONpeaerneHns CKOPpoCTU NEPBUYHONO U OKOHYATENLHOro Guopasnoxe-
HWA B YCNOBUAX NpOBeAEHMs ucnbitaHus. Meros ocHOBaH Ha npoueaype, nepBoHavansHO onybrnukoBaHHOM B
[8]. OBpaboTka aKkTUBHbLIM MIIOM B €0 Pa3nUyHbIX KOHUIypaLmax AaBnaeTca Hambonee pacnpoCTPaHEeHHbIM
BTOPWUYHbIM NPOLIECCOM OYUCTKM CTOYHBIX BOA. [0Ne3HOCTb M3MepsieMbIX CKOPOCTEN Arist TOYHOTO NPOrHO3Mpo-
BaHMA yaaneHus B TEKYLLIEM UCMbITAHMU C UCMNONb30BaHUEM MOAErNEN CTOUHbIX BOA, (Hanpumep, SimpleTreat)
GyaeT pyHKUMEH TOUHOCTU MOAENMPOBAHMUSA peanbHbIX YCITIOBUI OYUCTKM CTOUHBIX BOA, AKTUBHBLIM UITOM.

4.1.2 B HacToALEM METOAE KOHLEHTpAaLMIO UCCIIEAYEMOTO BELLIECTBA ONPEAENSIOT YeTbipe dakTopa:

1) c6pacbiBaeTca nm BELECTBO NOCTOSAHHO UINU ANU30AUYECKH;

2) TeKyLlee NpUCYTCTBUE B OKPY>KaloLLen cpeae;

3) oxkmgaemoe NpPUCYTCTBUE B OKPYXKaIOLLE cpeae AN HOBbIX XMMUYECKUX BELLECTB;

4) aHanuTu4yeckas YyBCTBUTENbHOCTb.

4.1.3 Ecnu xumunuyeckoe BeLLECTBO YXKe MOCTOSHHO MPUCYTCTBYET B OKPYXAIOLLEN cpeae, Hanbonee Tou-
HO€ onucaHne KMHETUKU npouecca nony4yaror nyrem p,06aBneva cneaoBbiX KONMMYecTB MEYEHOIo BelecTBa
K cBexxeoTobpaHHbIM 06pa3uam oKpyXaioLlei cpeabl. B 3Tux ycnoBusix CtaHAapTHOE COOTHOLLIEHUE XUMUYe-
CKOTO BELLECTBA U pasnaraioupmx MaTepyanoB He HapyLLaeTcsl, YTo No3BONseT HabnoaaTbL CKOPOCTM pasno-
XXEHUS, COOTBETCTBYIOLLIME CKOPOCTAM in Situ.

4.1.4 Ecnu B GyayLeM HOBOE XUMUYECKOE BELLECTBO Oy1ET NOCTOSHHO NOCTYNAaTb B OKPYXAIOLLYIO Cpe-
4y, Hanbonee TOYHbIE 3HAYEHMA CKOPOCTEN NOSY4aIoT, KOrJa XMMUYECKOE BELLIECTBO U NONYNSALMA AECTPYKTO-
pa Haxo4siTCs B PABHOBECHOM COCTOSHHUU. PaBHOBECHOE COCTOSIHME MOXET ObITb JOCTUIHYTO NyTem aobas-
TNEeHNA CneaoBbIX KOSIMYECTB UCCIeAyeMOro BeLEeCTBa K akTUBHOMY U1y, KOTOPbI NoABEprancs BO3AenCrBuio
XUMUYECKOrO BELLECTBA B OXKMAAEMbIX YCNOBUSIX 3arpy3ku U ynpaBrneHus B nabopaTtopHON HENpepbLIBHOW CU-
creme (Hanpumep, [3]).

4.1.5 Ecnu CywecTByloLLiEe UM HOBOE XMMUYECKOE BELLECTBO NOCTYNAET B OKPY>KAIOLLYIO Cpeay 3nu3o-
JWYECKN, CTAHAAPTHOTO PABHOBECHOTO COOTHOLLUEHMS BUOMACCHI K COAEPXKAHUIO UCCNeayeMOro BELLECTBA He
CyLLEeCTBYeT, TakuM 006pa3om, XMMHUYECKOe BELLECTBO A403MPYETCA B CBEXEOTOOPaHHbIN obpasey Ao oxuaae-
MOTO YPOBHSI B CTOMHbLIX BOAAX BO Bpems cOpoca. [laHHas KOHLUEHTpaLUusa A0SHKHA OTpaXaTb 06LLyto Maccy no-
cTynneHus u 06 beM CTOMHBIX BOA ANns pasbasneHus copoca. B [25] u [26] MOXHO HaWTU NoAX0Ab! AN OLEHKU
KOHLIEHTPaLUM B CTOYHbIX BOAAX.

4.1.6 AHanuTuyeckas 4yBCTBUTENbHOCTb UMEET NPEUMYLLECTBO HAA BbILLENU3NOXEHHBIMU MONOXEHM-
amu. Ecnu HeBO3MOXHO UCNONbL30BaTb uaeanbHbie (HanpuMep, MeYeHble UHAUKATOPHbIE) YPOBHU uccneay-
€MOro BeLLecTBa U3 COODpaXKeHWUI aHANUTUYECKOTO ONPeAEeneHns, UCNONb3YIT Camylo HU3KYIO BO3MOXHYIO
KOHLeHTpauuto. INpu BbICOKMX KOHLIEHTPALMSAX UCCNeAYEeMOro BeLecTBa GuopasnoxeHne MOXeT ObITb CBA3a-
HO C chazamu, NMPOXOASLUMMU COTNIACHO NPOLeccaM BTOPOro nNopsaka (1. €. pocTta), KOTOPbIE OCMOXHSIOT Ku-
HeTuJeckunii aHanus. Ecnu aaHHbIl cTanaapT Ans MOAeNUMpPOBaHUSA He AOCTUFAeTCs, HabnoaaeMble CKOPOCTH
61opasnoxXeHUs He MOryT ObITb NOMHOCTLIO NPEACTABUTENBHBIMU, YTO MOXET ObITb PACCMOTPEHO NMPYU UHTEP-
npetaumu pesynsraTtos. [laHHbli hakTop MmeeT 0COBEHHO BaXkHOE 3HA4YEHUEe AN XMMUYECKUX BELLECTB, KOTO-
pble NOCTOSAHHO NOCTYNAIOT B OKPYXXAIOLLYIO Cpeay U 4acTo AOCTUraloT paBHOBECHOTO COCTOSIHUA B CUCTEMaXx
CTOYHbIX BOA.

4.2 O0wWwan npoueaypa UcnbiTaHUA

4.2.1 Niccneayemoe BELLECTBO MHKYOMPYIOT B aBUOTHYECKUX U BUOTUYECKUX YCIIOBUSAX B AKTUBHOM UNE
B TE€YEHWe OnpedeneHHOro nepuoaa BpemeHun. buonornveckas akTUBHOCTb NOAABAAETCA B aOMOTUYECKOM
KOHTPOME, KOTOPbIA UCNONb3yeTCa ANA OLIEHKU MUHEepanusauumn no pasHuue, yctaHasnuearowein apdexTuns-
HOCTb 9KCTPaKLMU U U3BNEYEHUSA UCXOAHOTO BELLECTBA U KONMYECTBEHHOro onpeaeneHun Apyrux npoLeccos
yAaneHus BeLLecTBa, Takux Kak ruaponu3, okucneHue, ucnaperune nnm copbums Ha akcnepumMeHTanbHoM 060-
pyaoBaHuu.

4.2.2 Ecnu onpeaeneH aHanMTUYECKUI MeToa ¢ TpebyeMon YyBCTBUTENbHOCTbIO, CKOPOCTb Pa3noXeHust
MCXOAHOTO BELLECTBa AOMKHA ObiTb onpeaeneHa ¢ UCNonb30BaHUEM HEMEYEHOTO0 UCCNEAYEMOrO BELeCTBa
UM NO yObINU XMMWUYECKOrO BELLIECTBA Y)KE€ B CTOUHbIX BOAAX. TEM HE MEHEe€e OKOHYaTenbLHOe BMopasnoxeHne
He MOXET ObITb OnpeaerneHo, ecrnu nyTb GUOPA3NOKEHUA HE YCTAHOBIIEH OCTATOMHO XOPOLLO U ANS NOTEHLM-
anbHbIX NPOAYKTOB PA3fOXEHUS HE AOCTYNHbLI AHANUTUYECKUE METObI C HEO6X0AUMOM YYBCTBUTENLHOCTbIO.
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4.2.3 DKONOru4Yecku 3HauuMble KOHUEHTpauuM uccneayemoro BewecTsa A03upyloTca B abuoruyeckue
1 BMOTUYECKNE TECTOBLIE CUCTEMDI, KOTOPbIE MHKYOUPYIOT NPU COOTBETCTBYIOLLIEI TEMNEpAType U HeNnpepbIB-
HOM nepemeLLMBaHuK, Npu HeobxoguMocTu. fina onpeaeneHUs MUHEpPanu3auum u NeEPBUYHOIO BUopasnoxe-
HUA Nepuoanyeckn oTéupaiot Npooei.

4.2.4 TecTbl MOTYT BbITb BbINOMHEHbI C UCMONb30BAHMEM OTKPLITOWM CUCTEMbI UITU 3aKPLITON NPOTOYHOW
CUCTEMbI, B KOTOPOIl YCTAHOBMEHA CUCTEMA NTOBYLLEK ANsi yNaBnueaHus sbiaensiowerocs 14CO,. 3akpbiTyio
NPOTOYHYIO CUCTEMY HEOBXO0AMMO MCMOMb30BAaTh AN NETY4UX UCCneayeMbix BELECTB M 00bIMHO mpeano-
yTUTENBLHO ANsA '4C MEUEHbIX MCCNeayeMbiX BeWeCTB. OTKPLITbIE CUCTEMbI MPUMEHUMBI AN HeneTyunx SH
nccnefyeMbIx BELLECTB U ANSA AETANBHOMO ONMCAHNSA KHETUKN BuopasnoxeHns HeneTyunx 14C uccneayembix
BELLECTB, Ybs CNOCOBHOCTb K MUHEpanu3aumn Obina yctaHoBneHa paHee. B OTKPbITOW CUCTEME MUHEpanu-
3aums go 14002 MOXeT BbITb OnNpeaeneHa KOCBEHHO NyTEM U3MEPEHUSA Pa3HOCTU MeXay OCTarO4HON pagmo-
aKTMBHOCTbLIO NPO6 13 BuoTuveckux n abuoTnyeckux odpasLoB nocne nogkucnexHusa. Kpome toro, MuHepanu-
3aums o 3H20 MOXeET ObITb OnpeseneHa KOCBEHHO MYyTEM U3MEPEHUS pas3HULbl B PAANOAKTUBHOCTHM obpasya
nocne CyLku. B npoToOYHbIX cMCTEMAaX BblAENUBLUMICA 14002 N3MEPAETCA HanNpPsAMYi0o B OCHOBHOMN FOBYLLIKE.
Kpome TOro, pacTBOPEHHbIN 14CO2 onpeaensaercs nyTeMm noakucneHus o6pasLoB B 3aKpbITOM COCyAe U U3-
MepeHusi paguoaKkTUBHOCTM B OCHOBHOI NOBYLLKE, COAEPXALLENCs B COCyae.

4.2.5 MpoGbl, oTobpaHHble M3 AByX 00pa3LoB, aHANU3UPYIOT Ha OBLLYI0O paAuOAKTUBHOCTb, M3BNEKa-
€MO0e MCXOAHOE BELLEeCTBO M NPOAYKTbI pacnajga v paguoakTMBHOCTL M3BMEYEHHbIX BewecTs. CoaepxaHue
MCXOAHOTO BELLECTBA W NPOAYKTOB Pa3foXeHUs ONpeaensieTcs ¢ NoMOLbO XpomaTorpadmMyeckoro pasge-
neHnsa n, ecnn BO3MOXXHO, pagnoaHanMTun4eCckux metoaos 06Hapy)KeHVIFI. TBep,lJ,ble Beulecrea, ocrasLumeca
nocre npouecca aKCTPakLuu, CKUTatoT AN OLEeHKU BKoYeHUs B GBuomaccy nytem pasHuubl M MoryT BbiTb
N3BreYeHbl Npy AanbHenWwen IKCTpakLMm ¢ noMoLlbio npoueaypbl CaseprieHaa u YunkuHcoHa [4], [25] ana
OMpeAerneHns BKIIOYEHUSA B Pa3nNnyYHble KOMMOHEHTbI Buomacchl. OBLMI MaTepuanbHbili 6anaHc TECTOBON
CMCTEMbI MOMYYaloT U3 COBOKYMHOCTU BCEX (Ppakumii B kaxaom obpasue.

4.3 NMpumeHnMocTb MeToaa

MeToa MOMKET NEerko NPUMEHATLCS AN PACTBOPUMBIX B BOAE UMK NIOXO PACTBOPUMBIX BELLIECTB, KOTO-
PbIE ABNAIOTCA HeNeTy4nMn. OH TaKkKe MOXET BbITb afanTMpPoBaH ANs neTyuux sewects. Kak npasuno, 14C
unu 3H pagnoakTusHas meTka TpebyeTcs AN OLEHKN MUHepanu3aLmn. Kak MeyeHble, Tak U HeMeyeHble Go-
€AVHEHMS MOTYT ObITb UCMONb30BaHbI AN OLEHKU NEPBUHHOTO BUOPA3NOXKEHNS.

4.4 OnucaHue MeToada UCNbITaAHUA

4.4.1 9kcnepuMeHTanbHaa ycTaHOBKa

4.4.1.1 O6beM aKTMBHOTIO una B TECTOBOV Npobe onpeaenseTca B 3aBUCMMOCTM OT KONUYECTBa U 06b-
ema o6pas3LoB, HeoBxoauMbIX ANA oUueHkn. Kak npasuno, oT 1 40 2 N aKTMBHOIO Ura NOMELLAIOT B ABYX- UIHU
YeTbIPexXNMTPOBbIE KONObI. OTKPLITLIE TECTOBLIE CUCTEMbI, KaK NPaBUNO, 3aKPbIBAIOT MEHHOW UIU XIOMKOBOM
npo6Koi ANA MMHUMU3AaLUM NOTEPb BCNEACTBUE NCNapeHnus BoAbl. [TPOTOYHbIE CUCTEMBI 3aKyNOPUBAIOT COOT-
BETCTBYHOLLEN nNpobkon, 06opyaoBaHHON OTBEPCTUEM AN oTOopa npob ¢ knanaHoM Anst oTOopa CMELLIAHHbIX
XUAKUX NPo6 U MPOMYCKaHUSA UCXOASALIMX U BXOASLUMX ra3oBbIX MNOTOKOB (CM. npunoxeHue A). B kayectBe
npoBKM MOXET UCMONb30BaTLCA PE3MHOBAsA Npobka, HO npu paboTte ¢ netyunmn rMaApodo6GHbBIMKU Uccneaye-
MBIMU BELLECTBAMU PEKOMEHYETCA UCNOMb30BaTh CTEKNO. [pu TECTUPOBAHUM NETYYMX BELLECTB TAKKe pe-
KOMeHayeTcs, YToObl ra3osble U NPOBOOTOOPHbIE TPYOKK BblnM M3roTOBSIEHbI U3 MHEPTHLIX MaTepuanos (Ha-
npumep, MT®3, HepxkaBeloLas cTasnb, CTEKNO).

4.4.1.2 CoGoaHOE NpOCTPaHCTBO TECTOBOIO COCyAa HEMpepbIBHO 6apboTupytoT Bosayxom unu CO, Ges
cofepxaHus Bo3ayxa CO CKOPOCTbIO, OCTaTOMHO ANA NOAAEPKAHUSA aKTUBHOIO UIa B a9pOOHLIX YCIIOBUSX,
HO He CNULLKOM BOMbLUOW AN npefoTBpalleHnsa apdhekTUBHOrO yHoca CO,. TecToBbIN COCYA COEAUHEH C
cepuen noByLUeK, coaemKkalmx ruapokcus kanus (Hanpumep, 1,5 H.) unu apyrue COOTBETCTBYIOLLME abcop-
BenTbl CO,. MNycThie NOBYLLKK, KaK NPABUMO, BKIIOYAOTCA B CUCTEMY yNaBnuBaHWA ANs NPeAOTBPALIEHUs]
06paTHOro Toka unu KoHgeHcauuu.

4.4.2 O6opynoBaHue

Mcnonb3ytoTca cnegyowue Bubl CTaHAapTHOroO nabopatopHoro 06opyaoBaHus:

- pasnuyHas CTEKNAHHAasA nocyaa u NMUNETKK;

- MarHUTHbIE MELLanK1 Nnu Wenkep AN HeNPepbIBHOTO NepeMeLLMBAHUA COAEPKUMOTO TECTOBBIX KONG;

- LUeHTpudyra;

- pH-meTp;

15



rocCT 32370—2013

- TBEpabIin CO, (Cyxoi Nea)/aueToH UM BaHHA XKUAKOTo asoTa;

- CyLUMnKa ¢ 3aMOpo3Kon (nunodununaaTop);

- NeYb UNKU MUKPOBOSHOBASA MeYb ANSA ONpeaeneHus Cyxoro Beca;

- annapar ana MembpaHHON cunsTpaLuu;

- aBTOKNAB;

- cpeactBa Anst 06paboTKM MEYEHbIX BELLECTB;

- 060opyOBaHMe ANA KONMYecTBeHHoro onpeaenenus '4C n 3H B xuakux n Teepabix npobax (Hanpumep,
KUAKUN CUMHTUNNALUUOHHDINA cHeTunk LSC);

- 06opyaoBaHue AN KoNM4ecTBeHHoro onpeaenenus 4C 1 3H B TRepabix Npobax (HanpuMep, OKUCIK-
Tenb);

- o6opyoBaHue 4ns ynasnuBaHus netyunx '4C u 3H u3 razoBoi cuctemMbl (NOCHEA0BATENbHbIE MOBYLL-
KM Ha OCHOBE aKTMBMPOBAHHOIO YINs UK aHanorndHoe obopygosaHue);

- obopyaoBaHue Ansa TOHKocnonHon xpomartorpadum (TCX) nnn BIXKX;

- obopygoBaHue ang konuyecteeHHoro onpeaenenus 14C u 3H ana TCX (ckaHep) unu BOXKX (nocne-
[0BaTenbHbIN AETEKTOP);

- aHanuTuyeckoe obopyaoBaHue ANs onpeaeneHusa uccneayemoro (M CtTaHgapTHOro) BELLECTBA, €CNU
Heo6x04MMO NpoBeAEeHNE KOHKPETHOTO XMMMUYECKOro aHanuaa (Hanpumep, ra3oBblii Xpomarorpad, xpomaro-
rpady ana BAXKX, macc-cnektpomerp).

4.4.3 BbIOOp UCTOYHMKA aKTUBHOIO uUna

4.4.3.1 \CTOMHUMK aKTMBHOIO Una AOMKeH COOTBETCTBOBATL LIENN NPoBeAEHNSA ucnbiTaHuA. [N KOHKpeT-
HOW OLIEHKM MecTa oTbopa o6pasua akTUBHbIA UM AOMKEH ObITb NOMYYeH U3 KOHKPETHON UCCNeayeMON CTaH-
LMKN OYUCTKM CTOUHBIX BOA. [Ans 06Lel OLEHKU aKTUBHbIA UN AOMKEH ObITb NONYyYEH OT CTAHAAPTHON CTaHLUK
OYUCTKM CTOUHbIX BOJI, NepepabaTbiBalOLLEN NPEMMYLLIECTBEHHO ObITOBbIE CTOUHbIE BOALI. ECnun nccneayemoe
BELECTBO ABNAETCA NOCTOAHHBIM KOMMOHEHTOM CTOYHbLIX BOJ, NOCTynawoLWmMX Ha CTaAHUUIO OYNCTKU CTOYHbIX
BOA, UNWN 3NN30ANYECKN NONAAAET B CTOMHbIE BOAbI, HEOBX0AMMO MCNOMNb30BaTh AN NPOBEAEHNUS UCTILITAHUS
CBEXeO0TOOPAaHHbIN aKTUBHbIN UI.

4.4.3.2 nA HOBbIX XMMUYECKUX BELLECTB, KOTOPbIE OyAyT HEMnpepbIBHO NOCTYMNaTb B CTOYHbLIE BOAbI,
aKTUBHbIW UN B MA€anbHOM Criydae AOMmkeH ObITb MOMyY€EH OT NabopaTopHOW CUCTEMbI OUMCTKU CTOUHBIX BOZ
[3], Ha kOTOpyK MOAAalOTCA CTOYHbIE BOAbI C COAEpXKaHWEeM HEMEYEHOro UCCeayemoro Bellectea. MCTou-
HUK UCXOAHOr0 MUna, CTOYHblE BOAbI (MPUTOK) U YCMOBUA UCMbITAHUS (MCXOAHAS KOHUEHTpauus, ruapasnu-
YECKOE BpEeMS YAEPXKaHWUs, BPEMSA YAEPKaHWUA TBEPAbIX BELLECTB) AN nabopaToOpHOW YCTAHOBKW AOMMKHbI
TOYHO OTpaxaTb cneuuduyeckue unu obLime CBOMNCTBA MECTA, AN KOTOPOro MPOBOAUTCA WCCMEfOBaHUE.
B nocnegHem cny4vae B [3] ykasbiBaeTCca cpegHee ruapasnmMyeckoe BpeMsa yaep)kaHua 6 4acos, a cpeaHee
BpeMs yaepkaHusa una ot 6 go 10 gHein. B EBPONENCKOM TEXHUYECKOM PYKOBOACTBE MPUBOAATCA NOAXOAbI
AN OLEHKMN KOHLUEHTPaUUK B CTOYHBLIX BOAAX HA OCHOBE OXMAAaeMblX YPOBHEN ncnonb3osaHua [26]. B uenom,
PaBHOBECHOE COCTOSHWNE OyiET AOCTUTHYTO B TEYEHUE OT ABYX- 10 TPEXKPATHOIO NEPUOAa BPEMEHU yaepxka-
HWUS TBEPAbIX BELLECTB, MOCHE YEro Ui MOXET UCMOMNb30BaThCA ANSA UCTbITAHUS.

4.4.4 C60p, TPAaHCNOPTUPOBKA U XpaHEeHUe aKTUBHOIO uUna

AKTUBHBIN U He0Bx0aMMO 0TOMpaTh M3 06NacT aspoTeHKa C XOPOLUMM nepemeLunBaHnem. B MOMeHT
oTbopa AormkHa perncTpupoBaTbcsl Temnepartypa obpasua. KoHteliHepbl ana c6opa AomkHbl oBecnevmsarb
[OCTaTOvHY0 BEHTUNALMIO, HE0BX0AMMO NpeaoTBpaLLaTh 3HAYUTENBHOE NOBLILLEHUE TeMNepaTypbl o6pa3ua
una no CpaBHEHUIO C TEMMNEPATYPON UCTIbITAHUA. AKTUBHBIN UI1, KaK NPaBMIO0, XPaHUTCA Npu TeMnepaType uc-
NbITAHUA M NOCTOAHHON aspauun. OBpa3sLbl HE AOMKHbI XPAaHUTLCS B 3aMOPOXKEHHOM BUAE.

4.5 NMoaroToBkKa TeCTOBbLIX NPOO

4.5.1 AKTUBHbIN Un

4.5.1.1 AKTMBHbIA UN 4O UCNOMb30BaHUA HEOOX0AMMO NPOCESTb Yepe3 2MM cuto. ObLLee coaepxaHue
B3BELLEHHbIX TBEPAbIX BewecTB (BB) A0OMKHO ObiTb M3MEPEHO 1 NPU HEOBXOAMMOCTU CKOPPEKTUPOBAHO A0
Heo6x0aMMON KOHUEHTpauun. B EBponeinckoM TEXHUYECKOM PYKOBOACTBE MO YMOJHAHUIO UCNONb3YETCS YPOo-
BeHb 4000 mr/n ana crangapTtHoro cny4as [26]. na CeepHon AMepuku 6onee TUNMUYHbIMW MOTYT BbITb KOH-
ueHTpauuun B gnanasoHe ot 2500 go 3000 mr/n [1]. Un moxkeT ObITb pa3baBneH »uUaKoCTbio UNU BOAONPOBO-
[JHOI BOAOW, €CNU KOHLIEHTpaUusa TBEPAbIX BELLECTB CMULLKOM BbICOKA. B MHOM cny4yae, ecnu KoHueHTpauus
TBEPAbIX BELLECTB SABNAETCA CNULUKOM HU3KOW, NPOBOAAT OCAXAEHUE TBEPAbIX BELLECTB U YAANSIOT MULLHIO
»uakoctb. Heobxoamumo onpeaennTb OKOHYaTenbHOE coagepxaHne BB u pH nonyyeHHoro una.
16



roCT 32370—2013

4.5.1.2 NMoarotoBka abnoTnYeCckoro una obbIYHO BhINOMHAETCA C UCMONb30BAHMEM KOMOUHALMKN XUMU-
YeCcKOW U TepMU4ecKon cTepunu3auuun. MNoaTBEPKAEHHBLIN NOAX0A 3aknovaeTca B fobaBneHun pacTeopa
xnopuga ptytu (1 r/m) K akTMBHOMY WAy, KOTOpbI 3aTeM nogBepraloT o6paboTke B aBTOKNaBe B TeYeHUe
MUHUMYM 90 MUHYT Npu Temnepartype u aaesnedun okono 121 °C u 15 psi (1 atM) COOTBETCTBEHHO. OBbIYHO
06beM cpefibl COCTABNSAET MEHEE UMK PaBHO MOMNOBUHLI 0ObEMA KOHTENHepa Ans 06paboTku B aBTOKNaBe
(Hanpumep, 500 Mn akTMBHOIO Mna Ha NUTPOBBIN KOHTElHep). Mocne oxnaxaenus pH abuoTtuyeckoro una
HeoOX0aMMO U3MEPUTL M OTPEryNUpOBaThL A0 Nokasarens 6Monormyeckn akTUBHOrO una. Ans ymeHbLueHus
HakonneHus cneunduYeckMx OTXOA0B, ANsl AeaKTUBaLUMKU aKTUBHOTO Ua Takke MOryT ObiTb pacCMOTPEHbI
anbTepHaTuBHbLIE NOAXOAbI.

4.5.2 NMoagroTroBKa UccregyeMmoro BewecTea

4.5.2.1 B ngeansHoMm cnyyae Ans noaroTOBKM OCHOBHbLIX PacTBOPOB MCCMEeAyeMOro U CTaHgapTHOro
BELLECTB HEOBXOAUMO MCMONb30BaTb AUCTUNNUPOBAHHYIO Boay. [Mpu HE0BXx0AMMOCTK Ans conobunusauum
Unu AMCNepMpoBaHMsa UCCNEAYEMOro BeLlecTBa A0 COCTOSIHUA, B KOTOPOM BELLUECTBO OObIYHO NOCTYNaeT B
OKpYXaloLLYI0 cpefly, MOXET ObITb UCNONbL30BAH ansTePHaTUBHBLIN MEeToA. PacTBOpuMble B BOAE HETOKCUY-
Hbl€ paCTBOpPUTENN MOTYT NCNOJb30BaTbCA, €Cnn npoBeaeHne UcnblITaHUA HEBO3MOXXHO JPYTrUM CI'IOCOﬁOM,
HO HEeOOX0AMMO yAEenUTb BHUMaHWE OPraHUYecKUM KOMMOHEHTaM, NoCTynalowmMM B cucteMmy npu gobas-
neHun opraHnyeckux pacrsoputenen. Kpome Toro, obpasubl MOryT ObiTb 40OABNEHbLI B TECTOBYIO CUCTEMY
B YACTOM BuAE Takum oBpasom, 4ToObl oBecneunTb X MakCumManbHoe U ObICTpoe pacnpeaeneHue B une.
[ns BeLlecTB, KOTOPbIE SABNAIOTCA NOX0 PacTBOPUMbIMW B BOAE, U B3aMMOAENCTBYIOLLNX C B3BELUEHHLIMM
BELLECTBaMM B CTOYHbIX BOAAX, MOXET ObITb LienecoobpasHbiM aacopbupoBatk uccneayemoe BeLECTBO Ha
WHEPTHOM TBEPAOM HOCUTENE, KOTOPbIN 3aTem A06aBnsAeTcs K TECTOBOM cucteme. Ecnu uccnegyemoe selue-
CTBO HE MOXET ObITb PABHOMEPHO pacnpeeneHo BHYTPU TECTOBOW CUCTEMBI 40 Ha4YanbHOW TOYKKU oTOOpa
npo6, roTOBATCA UHAUBUAYANbLHLIE TECTOBLIE CUCTEMBI, KOTOPbIE UCKIIOYAIOTCA U3 UCMILITAHUA NPU KAXKAOM
oTtbope npob.

4.5.2.2 O6bem f00aBNEHHOrO pacTBOPA A 0IHKEH MMETb AOCTATOMHYIO KOHLUEHTpauuio ansa o6ecneveHus
ObICTPOro M PaBHOMEPHOTO pacnpeaeneHus UCCneayemMoro BeLecTsa B 06pasue U TOMHOro BHECEHUs A03bl
B aHanoruyHble oopasubl. B naeansHom cnyyae, npu 03MpOBaHUM BOAHBIX PACTBOPOB A06GaBNEHHbIN 06beM
JomkeH ObITb Gonee 2 Mn 1 meHee 10 MN; AN HETOKCUYHBIX pacTBOpoB — MeHee 0,1 mn/n. Mpu HeoBxoaumo-
CTU pPacTBOp ANS 403MPOBaHNA MOXET ObITb NOATOTOBIIEH 3apaHee U XpaHUTLCS B XONOAUNbHUKE. AKTUBHOCTb
OCHOBHOTIO pacTBopa HEOBX0AMMO NPOBEPATL C NOMOLWbIO LSC.

4.6 Ycnosua nposeAeHUA UCNbITAHUA

4.6.1 TemnepaTtypa ucnbiTaHuA

MHukybaums aomkHa NPOBOAUTLCA B TEMHOTE (NPEANOYTUTENBHO) UMK B PACCEAHHOM CBETE NPU KOHTPO-
nupyemon Temneparype, paBHon TeMmneparype UCnbITaHUsi UNu HOpManbHOW TemnepaTtype naéoparopum ot
20 °C pgo 25 °C.

4.6.2 BecTpsixuBaHue/nepemMewinBaHme

[na nopaepxaHua nna B XopoLlo nepemMeLLaHHOM U CyCneHAUPOBAHHOM COCTOSIHUM TECTOBbIE COCYabl
HenpepbLIBHO BCTPSAXUBAIOT MU UX COAEPXUMOE HENMPEPLIBHO NepeMeLumBaioT. BerpaxuBaHue/nepemeLrumsa-
HWe TalKKe obneryaer nepeHoc kucnopoaa M3 ceoboAHOro NPOCTPaHCTBA COCyAa B XUAKYHo dhasy, BCneacTeune
Yero CoOXpaHaIoTCA He0BXxoaMbIE a9pOBHbIE YCIIOBUS.

4.6.3 NpoaomxuTenbHOCTbL UCNbITAHUA

MpoaoMKMTENBEHOCTL UCNBITAHUA AO0MKHA ObiTb JOCTAaTOMHON ANS OUEHKW CTENEHU U ckopocTu Buo-
pasnoxeHusi UCCneayemoro BeLlecTsa B Xoae HOpManbHOro BpeMeHu npebblBaHWA Ha cTaHuuu aspauuu. B
obLuem cnyyae ucnbiTaHue ANUTCA B TedeHue 28 gHei. UcnbitaHme MOXHO NpoanuTe Ha Gonbluee Bpems Ans
NOsy4YeHUs AOMONHUTENbHBIX AAHHbIX A OLLEHKU KWHETUYECKMX KOHCTAHT UM OLEHKW NOSIHOTLI Pa3NOXeHUs
B AaHHbIX ycrnoBusx. B o6paTtHOM crny4ae ucnbiTaHue MOXET ObITb 3aKOHYEHO paHbLue, npouecc 6uopasno-
JKEHUSA JOCTUraeT nnaro.

4.6.4 KonuyecTBO TECTOBbLIX COCYAI0B

Kak MMHUMYM, AN KaXao0i TECTOBOM KOHLEHTpaUuuM Heo6XoaMMo UCNONbL30BaTh OAMH abMOTUYECKUI U
OAMH GuoTuyeckuii cocya. Ana kaxaoi npobbl MOXHO NMOArOTOBUTL NapannenbHble 06pasLpbl C Lenbio yyeTa
OTKIOHEeHU (HanpuMmep, No Tpu napannenbHbiX Npobbl). OAHAKO YBENUYEHUE KONUYECTBA NPob Ans KaXkaoro
obpasua nyyile oTpasuTCA HA Ka4eCTBE KMHETMUYECKMX [aHHbIX, NONyYeHHbIX B GOMbLIEM AManasoHe, Yem
yBeNnuueHne KonmyecTsa napannenbHbix npob.
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4.7 Npouenypa ucnbiTaHuA

4.7.1 losaupoBaHue

B Havane ucnbiTaHusa 3arnyLika TeCTOBOrO cocyaa yaansieTcs, M uccneayemoe BeLecTBo Aobaensior
KONUYECTBEHHO HENOCPEACTBEHHO K aKTUBHOMY NPU NOCTOAHHOM NnepeMeLluMBaHun. PekomeHayercs BBOAUTb
03y NOCTENEHHO HUXEe YPOBHA BO3AyX-BoAa ANa o6ecneveHuss paBHOMEPHOTO pacnpeaeneHunsi uccreayemo-
ro BeL|ecTBa B akTUBHOM une. Buotuyeckue n abuormyeckue obpasubl 4O3UPYIOT aHANOTUYHLIM CIOCOOOM.
Kak npaBuno, 6uotuyeckue cuctembl 403MPYIOTCA NEPBbIMU, a 3aTeM abuoTu4eckue cucTembl. TOMHOE BpeMs,
KaK npaBuno, umeet boree BaXKHOE 3Ha4YeHue Anst BUOTUYECKUX CUCTEM MO CPABHEHMIO C aBMOTUYECKUMM ANA
NpoBeAEHUSI KNHETUYECKUX aHaNU30B.

4.7.2 Npacpmk or60pa npob6

WHTepeanbl oTbopa BbIOMPAIOT, OCHOBLIBASACH HA CYLLECTBYIOLLMX AAHHbLIX O GUOpa3NoXeHUn unum pe-
3ynbTatax NPeaBapuUTENbHOTO UCCNEAOBAHUSA, NOCKONbKY YHMBEPCANBLHOIO YCTAHOBNEHHOrO rpadhuka otbopa
npo6 He cywecTByeT. Pekomenayemeliii rpacmk ot6opa npob Ans GLICTPO pasnaralownxcs XMMUYECKux Be-
wecte — 5, 15, 30, 60 u 90 MUHYT, C AONONHUTENBHLIM OTGOPOM Npob 4vepes 2, 3, 5, 8, 12 n 24 yaca. Cneny-
1owme npobbl MOryT oTOMpaThLes vepes 2, 3, 4, 5, 6 n 7 gHen v kaxayto Hegenio Ao 28-ro aAHA. Mpaduk ot6opa
nNpo6 ANA MeANeHHO pa3snaraloLmMXca XMMUYECKUX BELLECTB JOIDKEH ObiTb paspabotaH Tak, uTobbl B xoae
dhasbl pasnoxeHus 6bino NPeaycMOTPEHO 40CTAaTOMHOE KOMIMYECTBO USMEPEHMIA.

4.7.3 N3amepeHne MuHepanusauumn

MuHepanu3aums MOXeT ObITb U3MEpPEHa NPAMBbIMUA UM KOCBEHHBLIMU METOAAMM.

4.7.4 KocBenHble usmepenus 4CO,

4.7.4.1 UnauBuayanbHble napannenbpHble npobbl (Hanpumep, 1 mn) oTdupaloT U3 kax@oro obpasua B
oTAernbHble (XMaKoHbI, KOTOPbIe CoaepaT AO0CTaTOMHOE KONMUYeCTBO KUCNOoThl (Hanpumep, 1 mn 0,1 H. HCL)
Ansa cHwkeHua pH < 2, u nomewaiot B BbITSXKHOM Wikad. bonee Toro, obuiee coaepxaHne TBEpAbIX BELLECTB
B Npobe He JomKHO npesbiwarb 30 Mr Cyxoro Beca.

4.7.4.2 B TeueHue HeCKonbkux 4acos Npobbl 6apboTUPYIOT BO34YXOM UNU OCTABNAIOT HA HOYb A NS TOrO,
4YTOObl PACTBOPEHHbIN 14002 audpcdynauposan u3 npo6. Npobbl CMELLMBAIOT CO CLIUHTUNNALMOHHBIM KOKTEN-
neM, NoAXoAALUM AN MaTpuLbl NPoObl, U AHANU3UPYIOT C NOMOLLBIO XXUAKOCTHOW CUMHTUNNALUK. [poLeHT
14002 pPacCUUTLIBAETCA U3 Pa3HULbI MeXay o6wumM oTcHeTom B BuoTuieckux u abuoruyeckux npobax.

4.7.5 Npsamble usmepenus 4Co,

4.7.5.1 Onga 6bICTPO pa3naralowmxcs BELECTB MOXET ObiTb CNOXHO TOYHO U3MEPUTb CKOPOCTL Bbiae-
netus 14CO, u3-3a ckopocTu Maccosoro nepexoca '4CO, 3 cB0GOAHOTO NPOCTPAHCTBA COCYAA B OCHOBHYIO
TIOBYLUKY. B J@HHbIX YCNOBUAX PEKOMEHAYETCA NPOBOAUTL KOCBEHHbIE M3MepeHns 14CO, ofHOBPEeMEHHO ¢
NPAMbIMMU,

4.7.5.2 BblaenuBumnca 14002: nepBas OCHOBHAsI NMOBYLLKA CUCTEMbI ynaBnuBaHua yaanserca u Obl-
CTPO 3aKynopusaetcA. OCTanbHbIe NOBYLUKW NPOABUralOT BNEpea B TOM Xe€ Nopaake W 3a CyLUEeCTBYIOLLUMU
NOBYLUKaMU Pa3MeLLialoT CBEXMWE NOBYLUKW, KaK MOXKHO CKOpee NOAKNIoHaloT cUCTeMy ynasnusanus. Mostop-
Hble Npo6bl (Hanpumep, 1 Mn) U3 OCHOBHONM NOBYLUKU YAANAIOTCA, NOMELLAIOTCA B CUMHTUNMALMOHHbIE (hna-
KOHbI 1 CMELUMBAIOTCA C CUMHTUANALUMOHHBIM KOKTENIeM, NOAXOAALLMM ANA MaTpuLpbl NPOOLI, 1 aHaNM3npyoT
C NMOMOLLBIO XNAKOCTHON CLUHTUANALUK.

4.7.5.3 Npo6bl pacTBOPEHHOTO 14002 (Hanpumep, ot 10 40 25 MN) yaanaIoTCa Yepes OTBEPCTUE ANS OT-
Gopa npo6 B TECTOBOM cOCyae. 3aTeM X NOMELLAIOT B COCYAbl (HanpuMep, CTEKNSAHHLIN BuomeTp Bellco 2556-
10250), 060opyaoBaHHbLIE OTCEKOM, COAEPXALLMM COOTBETCTBYIOWMI aGcopbeHT CO, (Hanpumep, 1,5 H. KOH).
Cocyabl 3aKynopuBatoT u 400aBNAIOT AOCTAaTOYHOE KONUYECTBO KUCNOTbI (Hanpumep, 6 H. HCI) ansa cHuxeHus
pH npo6 meHee aByx 6e3 coobuieHna npob ¢ atmocdepon (npunoxenue A). O6pasuam NO3BONAIOT OTCTO-
ATLCA B TEYEHUE JOCTATOMHO NPOAOIKMTENLHOIO BpEeMeHU (HanpuMep, Houm), 4tobel CO, auddyHanposan
13 pacTeopa U NPOU30LLSIO ero ynasnuesaHue abcopbeHToM n3 cBoboaHOro NnpocTpaHcTea cocyaa. O6pasupbl
abcopbeHTa CMELLMBAIOT CO CLUIMHTUANALMOHHBIM KOKTENNEM, NOAXOAALLMM ANA MaTpuULbl NPodbl, U aHanNWU3u-
PYIOT C NOMOLLBIO XXMAKOCTHON CUMHTUINALUK.

4.7.6 KocseHHble usmepenus 3H,0

4.7.6.1 UnamBuayanbHble napannenbHblie Npodbl (Hanpumep, 1 M) oToupaloT U3 TECTOBLIX 06pa3LoB
B OTAENbHbIE (PrAaKOHbI, CoaepXaLme AOCTAaTOHYHOE KONNYeCTBO KMCNoThl (Hanpumep, 1 mn 0,1 H. HCI) ana
CHWKEHUA BENMUMHBbI pH < 2, 1 NOMeLaloT B BLITSHKHON Wkad). Bonee Toro, obuwee coaepxaHue Teepablx
BeLecTB B Npobe He A0MKHO npeBbiwaTb 30 Mr Cyxoro Beca.

4.7.6.2 MonoBuHy 06pasuLoB HEMEANEHHO aHANU3UPYIOT C NOMOLLBIO XXMAKOCTHOW CLUUHTUANAUMK ANs
«MOKPOro» usmepenusi. OctanbHble 06pasLbl NONHOCTLIO CyLIAT ANA yaaneHusi 3H20. O6Gpasupbl cMeLwwuBatoT
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CO CUMHTUNNALUMOHHBLIM KOKTENeM, NOAXOAAWMM AN Marpuubl Npobbl, U aHANU3UPYIOT C NOMOLLBLIO XuUa-
KOCTHOW cuMHTUNNAUMK. MPOLEHTHOE coaepXXaHue 3H20 paccuMTbIBAETCA, UCX0AA U3 pa3HULbI Mexay 00-
LLIMM OTCHETOM B MOKPbIX U Cyxux 06pasuax 1 MCXoAHbIM YPOBHEM paAUOAKTUBHOCTH, BBEAEHHBLIM B 06pasLbl.

4.7.7 U3mepeHue paanoakTMBHOCTU B CMEILAHHbIX Xuakux npodax (MLSS)

Manble 06pasubl CMeLaHHbIX Xnakux npob (Hanpumep, 1 M) aHanNU3UPYIKT HENOCPEACTBEHHO C NO-
MOLLIbIO XXMAKOCTHON CLMHTUANAUMK ANA KONWYECTBEHHOIO ONpedeneHus OCTaBLUenCs paauoakTMBHOCTU B
Kaxxgon npobe No NpoLecTBMU ONpeaeneHHOro nepuoaa BpeMeHu. [laHHble U3MepeHus UCNONb3YIOTCA ANs
NOATBEPXAEHUA TOro, YTO BOCCTAHOBEHME PAAMOAKTMBHOCTU M3 IKCTPArMpoBaHHbIX 00pa3uoB sasnseTca
npuemMnembiM U ANs KOHTPONA ncnapexnus. ObLuee coaepkaHne TBepAbIX BEWECTB B 3TUX 00pa3yax He A0Mmk-
HO npesbiWwaTh 30 Mr Cyxoro Beca Ans npegorspalleHuss npobnem ¢ achdhekTUBHOCTLIO noacyeTa.

4.8 N3amepeHne UCXOAHOro BelecTBa U NPOAYKTOB Pa3fioXeHUs

4.8.1 SkcTpakuua

4.8.1.1 CmewaHHas xuakaa npoba orbupaerca u3 abmotuyeckoro n Guotudeckoro obpasuya. O6vem
npobbl, kKak npaBuno, coctaenseT 6onee unu pasHo 10 mn. Tem He MeHee 06bem ByaeT 3aBUCETb OT KOHLEH-
Tpauum uccneayemoro BeLecTsa, yaenbHOW akTUBHOCTU M YyBCTBUTENbHOCTU aHANUTMYECKOro MeToaa.

4.8.1.2 InA KOHUEHTPUPOBAHUA M IKCTPAKLMUKM 0Opa3LOB MOIYT UCMONb30BATLCA PA3NMYHbLIE NOAXOAbI.
MoaTBepXaeHHbIN NoAX0A ANSA HENEeTYYMX UCCNEAyeMbIX BELLECTB BKIIOYAET MIHOBEHHOE 3amMopa)duBaHue
06pa3suoB ¢ nocneayoLwen nnodunusaymein u U3BNeYEeHUeM Cyxoro 0cTaTtka ¢ UCNosb30BaHMEM COOTBETCTBY-
I0LLIEr0 pacTBoOpUTENN(E1) ANA UCXOAHOrO BELLECTBA M NPOAYKTOB pa3noxeHus. MrHOBEeHHOE 3amopa)duBaHue
ObICTPO OCTaHaBNMBAET BUONOTUYECKYIO aKTMBHOCTL 6€3 ruaponuaa unm uHoe u3MeHeHue nabunbHbIX uccne-
Jyembix BewecTs. MrHoBeHHO€e 3amopaxuBaHue npeacraBnseTr cobom ObICTpbIN NPOLUECC, €Cnn UCNONbL3yeTca
[OCTaTo4HbIl 06BbEM CyXOro Nbaa/aueToHa unu BaHHbI XKMAKOTO a3oTa Ans NOrpyXeHust cocyaa ¢ obpasuom.
My6BuHa NOrpyXeHus B BaHHY AOIHKHA NOKPbLIBATb YPOBEHb NPoObI B cocyae. MNony4YeHHble 3KCTPaKTbl MOTYT
ObITb CKOHLIEHTPUPOBAaHLI BbiMapuBaHMeM, 1 00LAsa pagMoaKTUBHOCTL KAaXAO0ro 3KCTpakTa onpeaenseTcs ¢
MOMOLLbIO ¥XMAKOCTHON CLUMHTUINALUM.

4.8.1.3 [Ina neTyunx uccneayembix BELLECTB CMeLLaHHas npoba MoxeT ObITh NponylleHa Yepes hunbtp
1 KOJIOHHY U1 AUCK TBEPAOMA3HON IKCTPaKLMK, MOMELLEHHbIE B TaHAEME, KOTOpbIe 3aTeEM SMIOUPYIOT Noa-
XOAALMM pacTBOPUTENEM AN U3BMEYEHUA UCCNEAYEMOrO BELLECTBA U NPOAYKTOB pa3snoxeHusl. Kpome Toro,
obpasLpbl MOXHO pas3aenuTb LEHTPUGYrMPOBaHUEM, N UCXOLHOE BELLECTBO WU NPOAYKTbI Pa3noXeHUs MOryT
ObITb M3BNEYEHbl U3 XUAKOW a3kl HA TBEPAYO a3y MMM XMAKOCTb-XUAKOCTHON 3KCTpakuuei. Teepabie
BELLECTBA MOryT ObITb W3BMIEYEHbI HEMNOCPEACTBEHHO UMM B CMECU C CYLUUIbHLIM areHToM (Hanpumep, cyrb-
daTom HaTpus), MX NPeABapUTENBHO CyLIaT 40 U3BMEYEHNA C COOTBETCTBYIOLLEN CUCTEMOI pacTBOpUTENEN.
B ansrepHaTtuBHOM Criyqae TBEpAble BELLECTBA SKCTparupyioT U 3aTteM yaansoT BoAy U3 pacTBOPUTENS NyTem
NPONyCcKaHns Yepes KOJNIOHHY C CYLUMIIbHbIM areHToM. B 6onblUMHCTBE CriyyaeB UCNOMb30BaHWUE XUAKOCTb-
JKUAKOCTHOW 3KCTPaKUMKU ANA U3BMEYEHWUA MUCXOAHOTO BELLECTBA U NPOAYKTOB PasfioOXeHUst U3 CMeLLaHHOM
npoBbl He ABNAeTCs apdekTuBHbIM. OBLLAn paguOakTMBHOCTb BO BCEX 9KCTpaKTax Onpeaensiercs ¢ nomo-
LI XKMOKOCTHON CUMHTUNNAUMU. [PKU KOHLEHTPUPOBAHWU SKCTPAKTOB, COAEPXKALLMX NIETy4Yne BELLECTBA UMK
NPOAYKTbI Pa3NOoXeHusi, crnegyer cobnioaarb 0CTOPOXKHOCTb.

4.8.1.4 MoryT Takke UCNonb30BaTbCA U Apyrue noaxohbl, HO Ansa NobbiX NOAX0A0B BaXXHO PErMCTPUPO-
BaTb KONMMYECTBO M3BIIEKAEMbIX BELLECTB U BpeMsl, HeOOX0AUMOE Afs npekpalleHust Buornornyeckon akTue-
HOCTW, U NPUHUMATL 9TO BO BHUMAaHWE MPW KWHETUYECKOM aHanmuse.

4.8.2 AHanu3 UCXOOHOro BelwecTBa U NPOAYKTOB Pa3fioXeHus

4.8.2.1 OTHOCUTENBbHOE codepXaHue NCXOAHOro BELLECTBA U NPOAYKTOB Pa3NOXKeHNUs B 9KCTpaKTax Mo-
*eT ObITb onpeaeneHo ¢ nomowbio TCX, BAXX unu apyrnx MeTogos pasfaeneHnsi ¢ BO3MOXKHOCTbIO paano-
AKTMBHOIO OOHAaPYKEHUSI.

4.8.2.2 Ecnun 4OCTYMNHbI KOHKPETHbIE cneunduryeckue aHanutudeckue mMeToabl, nepeuyHoe Buopasno-
KEHNE MOXKHO OLIEHUTb, M3MepsAsA 06LLYI0O OCTaTOYHYIO KOHLIEHTPaLUUo UCCreyeMoro BeELECTBa U NPOAYKTOB
PasnoXXeHWs BMECTO UCMONb30BAHUS PAAUOU3OTOMNHBIX METOLO0B.

4.8.3 XapakrepucTuka npoayKToB passioXeHUs

Ecnu Bo3amoXxHO, Xpomarorpaduyeckoe noBeaeHne HeM3BECTHLIX MUKOB HEOBXO0AUMO CPaBHUBATL C MU-
Kamu Ans 0XkngaembiX NPOAYKTOB PA3fIOKEHUS!, €CNK CYLLECTBYIOT COOTBETCTBYIOLLME ayTEHTUYHbIE CTaHap-
Tbl. B 0o6Liem cnyyae KONMYECTBO U YNCTOTA NPOAYKTOB Pa3NOXeHUs, MONyYEHHbIX B HACTOSALLEM UCTbITAHUM,
Jenaet HeBO3MOXHbIM MPOBEAEHNE OKOHYaTeNbHON uaeHTUdMKaLMM ApyriuMy npsimbiMu cnocobamu. B 3a-
BMCUMOCTM OT XpOMatorpachmyeckoro noBeeHus, kak npaBumo, MOXXHO ONPEAENUTb, BNSIETCA U MeTabonut
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fonee unu MeHee MONSPHLIM, YEM MCXOAHOE BELLEeCTBO. Takas MHOPMaLUs B COMETAHUU C U3BECTHLIMU
OUOXMMUYECKUMU peakLMAMU U NOSIBIIEHUEM U UCHE3HOBEHUEM MeTabonuTa B XoAe 6MopasnoXeHns MOXeET
cchopmMMpoBaTb AOMNOMHUTENLHYIO OCHOBY Ans uaeHtudukaumm. Ecnm Heobxognmo, Pow OCHOBHBIX NPOAYK-
TOB Pa3nOXeHWa MOXET ObITb OLEHEHO C nomoLblo BAXKX (Hanpumep, [27]) ¢ ucnonb3oBaHMeM napannesnb-
HOro AeTekTopa paau0aKkTUBHOCTU.

4.8.4 N3amepeHue n3BreYeHHbIX TBEpAbIX BELECTB U CTeneHU BKINOYEHUA B 6uomaccy

M3BneyeHHble TBEPAbIE BELLECTBA CKUMAKT ANs onpeAeneHns ypoBHA akTUBHOCTW OCTaBLUMXCA TBEp-
JObIX BELLECTB. YPOBEHbL PAAMOAKTUBHOCTU B BUOTMUECKUX TBEPAbIX BELLECTBAX BbiLLE, YEM B TBEPAbIX TENnax
13 abnoTUYECKOTO KOHTPONS, 0ObIYHO SBNSIETCSH CBMAETENIbCTBOM BKIMOYEHUS PagMoakTUBHOCTH B Guomac-
cy. PacnpocTpaHeHne AaHHON paiMOaKTUBHOCTU B Pa3nMYHbIX KOMMNOHEHTax Buomaccesl (T. €. HYKNEeUHOBbIX
Kucnotax, 6enkax, KNneTouHbIX CTeHKaxX U Np.) MOXKHO OLIEHUTb, UCMONb3ya MOAUMULIMPOBAHHYIO NpoLeaypy
Casepnenga v YunkuHcoHa [4], [25].

4.8.5 IamepeHune paanMoakTMBHOCTHU SIETYUYUX BelEeCTB

[na neTyynx uccnegyemblx BELLECTB, NETy4ue BeLLeCTBa M3BNEKAOTCA U3 MOBYLLEK COOTBETCTBYHOLLU-
MU PacTBOPUTENAMU, U PAANOAKTUBHOCTE 9KCTPAKTOB aHaNU3UPYeTCs C MOMOLLBIO XUAKOCTHOW CLUMHTUNNA-
uumn. OTHOCUTENBHOE BOMbLUOE KONMUYECTBO MCXOAHOTO BELLECTBA U NPOAYKTOB Pa3fOXeHUs B 9KCTpakTe(ax)
MOXeET ObITb ONpeAeneHo, Kak ONUCaHO BbiLUe.

5 MuHepanusauusa n TpaHcopmaumus Nnpyu aHa3poObHOM copaxuBaHum ocagka
(wnama)

5.1 BeegeHue

5.1.1 [laHHOEe ucnbiTaHWe npeaHasHa4YeHo ANSA OLEHKU CTENEHU Pas3foXeHUs XMMUYECKOro BeLlecTBa
BO BpeMs aHaspobHOro cOpaxkmeaHusa ocagka (wunama). Takke OHO mMpegycMaTpuBaeT TEMMbl NEPBUYHOIO
U OKOHYaTENbLHOrO GUOPA3NOXEHUA B YCNOBUAX aBTOKNaea. AHa3poOHoe cOpaxmBaHue OObIMHO UCMOMNb3y-
eTca ans crabunusauumn U CokpalleHnMs maccbl ocaaka (wnama), o06pasyloLuerocs B ycraHoBkax 06paboTku
CTOYHbIX BOA. BropasnoxxeHue npu aHaspoOHOM COpaxxuBaHMU OCODEHHO BAXKHO ANS XMMUYECKUX BELLIECTB C
BbICOKOW CKIMOHHOCTLIO K pacnpeieneHunto B NepBM4HOM UM BTOPUYMHOM ocaakax. 3sneyenune B xoae aHas-
poGHOro cOpaxxMBaHUA MOXET CYLLECTBEHHO CHWU3WUTb YPOBEHb KOHLIEHTPALMKM XMMUYECKOro BELecTBa, Npu-
CYTCTBYIOLLIEFO B 0CajKe, KOTOPbI UCNONb3YIOT ANA ynyyllueHusi noyBbl. ICnbiTaHne Takoke Nerko npuMeHnMo
K 0CagKy CEenTuK-TEHKa ANA OLEHKU aHa3po6HOro copakuBaHusl B CENTUK-TEHKAX. [na oueHKku pucka Ao npo-
BE4EHWSA AaHHOIO UCMbITaHMA 0BbIMHO BLINOMHSAIOT UCNbITaHUe BuopasnoxeHue B cucTteme akTuBHoro una. B
APYruX Lensx 9T MeTodbl UCMbITAHUA MOTYT NPOBOAUTLCSI Pa3AenbHO.

5.1.2 YynTbIBas, YTO MHOTME aBTOKNABbI AE€NCTBYIOT KaK OTKPbITbIE€ CUCTEMbI UM PEAKTOPbI UAEanbHOIO
BbITECHEHWSA, KOTOPbIE UMEIOT NpoaoImkuTenbHoe Bpems yaepxusanus (0T 30 go 60 aHeKl), He BaXHO, YTO
XUMUYECKOe BELLECTBO M MOMyNALUM €ro AeCTPyKTOpa HAXOASITCS B pABHOBECHOM COCTOSIHMM B Havane uc-
NbITAHWA ANSA NONYyYEHUs NOAXOAALLMX MoKa3aTene OLeHKU BO3AEHCTBUA.

5.1.3 Ona moaenupoBaHWUsa YCrOBMIA, CBSA3AHHLIX C 3MU30ANYECKUMN IMUCCUAMU XUMUUECKOTO BeLle-
CTBAa, CBEXECOBpaHHbIi 0CafoK (LWnaM) ¢ aBTOKNaBa MOXET ObiTb MHKYOMPOBAH MAKCUMAanbHOW KOHLIEHTpPa-
Luen nccnegyemMoro XMMU4ecKoro BELLEeCTBa, KOTOPOE, NPEANONOXUTENBHO, MOXET NPUCYTCTBOBATL B 0CAAKe
(wname) kak cneacTeme nNepuoanyecknx smuccuii. MNogxoabl Ana onpeaeneHust ypoBHsS OXXUAAEMbIX KOHLEH-
Tpauuii B ocagke (Luname) MOXHO HanTu B [25] u [26]. [ins CyLLIECTBYIOLIMX XMMUYECKUX BELLIECTB, HEMPEPLIBHO
NOCTYNaLLUKUX B CTOYHLIE BOAbI, CBEXECOOPAHHLIA 0CaA0K (LUnam) U3 aBTOKIaBa MOXET ObiTb UHKYOMpOBaH
CO CnefoBbIM KONIMYECTBOM MEYEHOTO NCCMEefYEMOro XMMMYECKOTr0 BELLIECTBA UMW OXXMAAEMOW KOHLIEHTpauu-
eil, BcTpevatoLleiica B ocagke (wname) asroknasa. O6bIYHO B paMKax UCTLITAHWSA OCTATOMHO BPEMEHU ANA
ajantaumu HOBbIX XMMUYECKUX BELLECTB. TeM He MeHee, nabopaTopHbIn aspobHLIN PeakTop, AEUCTBYIOLUIA
B PEXMME W3BIIEYEHUS U 3aNOSNHEHWA B 3aBUCMMOCTU OT YPOBHSA OXXMAAEMOMN KOHLUEHTPaLuu XMMUYECKOTO
BeLLecTBa B 0caake (LunamMe), MOXeT paccmMaTpUBaTbCA Kak BapuaHT NonyyYeHns agantTupoBaHHOro nna. 3tot
BWA ocajka (Lnama) 4OrmkKeH NpUBecTu K Bonee ToYHbIM KUHETUYECKUM pe3ynsTataMm N0 HOBOMY XMMUYECKO-
My BELLECTBY, KOTOPbIA MOT Bbl NOCTOSIHHO NOABEpPraTe ONAaCHOCTU CTOYHbIE BOARDI.

5.2 O6wan npoueaypa UCNbITaHUA

5.2.1 Nccnegyemoe XMMUYECKOE BELLUECTBO WMHKYOMPYIOT C abUOTUYECKUM U BUOTUHMECKUM COPOXKEH-
HbIM 0CaJKOM (LLNamMOM) B TEYEHME onpeaeneHHoro nepuoga. buonoruyeckas akTMBHOCTL NOAABNAETCA NPU
20



roCT 32370—2013

abnoTMHYECKOM KOHTPOME, KOTOPbIA UCMONb3YEeTCS ANS OLIEHKM MUHEepanu3aummn no pasHuue, onpeaensioLle
9 (PEKTUBHOCTL IKCTPAKLUWN U BOCCTAHOBIEHUS UCXOAHOW MONEKYMbI, M KONMYECTBEHHOTO ONUCAHUSA APYrux
NPOLIECCOB Pa3sfoXeHUsl, Takux Kak ruaponns, OKUCNeHne, UCnapeHne unmu copbLms Ha aKCNepMMEHTaNbHOM
o6opyaoBaHuu.

5.2.2 Ecnu onpeaeneH aHanMTU4eckuin metog ¢ HeobxoaUMMON YyBCTBUTENbHOCTbLIO, CKOPOCTb pasno-
>KEHWS unu TpaHcopmaLum UCXOLHOTO BeLLeCTBa MOXeET BbITb onpeaeneHa ¢ UCrnosib30BaHMEM HEMEYEHOTO
“ccreayeMoro BeLLECTBA MK MO NocneaytoLleii yobinm XMMUYECKOrO BELLLECTBA HENOCPEACTBEHHO B CTOMHbIX
Bogax. TeM He MeHee, OKOHYaTenbHOe BuopasnoxeHne He MOXeT ObITb ONpeaeneHo, ecnu nyTs dBuopasno-
>KEHWS HE U3BECTEH L0CTaTOYHO XOPOLLO M Afi NOTEHLMAanNbHbIX NPOAYKTOB Pa3noXeHUs He AOCTYMNHbI aHanm-
TUYECKUE METOAbl C HEOBXOAUMOW YYBCTBUTENBHOCTBIO.

5.2.3 OKONMOrMYeCKM 3Ha4nMble KOHLIEHTpaUMu MccneayeMoro BeLecTBa A03upyloTca B abmotuyeckue
1 BMOTNYECKNE TECTOBLIE CUCTEMBI, KOTOPbIE MHKYOMPYIOTCA NPW COOTBETCTBYIOLLEN TEMNepaType B cTraruye-
CKMX YCMOBUSIX C MEPUOAMYECKUM UMK HENPEPLIBHLIM NepemelumBaHueM. ObpasLbl nepuoanyecku yaansor-
CA AnA ONpeaeneHns MMHepanusaummu u nepenyHoi buogerpagauuu.

5.2.4 TeCTbl MOTYT ObITb BbINOMHEHbLI C UCMONB30BAHUEM OTKPLITON UMW FTEPMETUYHON NPOTOYHON CUCTe-
Mbl, I/1€ UCMOMb3YIOTCS MOBYLUKW ANst ynaenusanus seigensiowmxcs '4CO, u 14CH,. 3akpeitasi npotounas
cucTema sIBnseTcs 06s3aTenbHON AN NETy4UX UCCNeAyeMbIX BELLECTB U 0BbIMHO NpeanouTuTensHa ansa 14C
MEYEHbIX UCCNEAYEMbIX BELLECTB. OTKPLITHIE CUCTEMBI MPUMEHUMDI AN HENETYYNX XMMUYECKMX BeLecTs SH
W NpeHa3HaYeHbl ANS AeTanM3aLnn KUHETUKN npoLiecca BuopasnoxkeHus Henetyunx 14C meueHbIx uccneay-
eMbIX BELLECTB, Ybsl CNOCOBHOCTb K MUHEpanu3auum 6bina yctaHoBneHa paHee. B OTKpbLITOi cucteMe MuUHe-
panusauusi ao 14CO, n "4CH, MOXeT GbITb OnpeseneHa KOCBEHHO NyTeM M3MEPEHWs Pa3HOCTU OCTATO4HON
paanoakTUBHOCTM 0Bpa3sLoB BMOTUYECKON M aDMOTUYECKON CUCTEM nocne noakucnexus. Kpome Toro, MuHe-
panusauus ao 3H20 MOXeT ObITb ONpeAeneHa KOCBEHHO NYyTEM U3MEPEHUS Pa3HULbI B OCTATOYHOW paanoak-
TMBHOCTU 06pasLOB NOCHE CYLIKU. B 3aKpbITbIX MPOTOYHBIX CUCTEMAX NOBYLUKKU ANs 0TOOPa rasa Takke MoryT
ObITe UCMONb30BAaHbI ANS1 YNABNMBAHUA ra3a u3 aHadapobHoro copaxusaemoro ocagka (Lnama). B 3akpbiTbix
NPOTOYHbLIX CUCTEMAX BblaensoLMnca 14002 N3MepseTcs HeNnOCPEeACTBEHHO B OCHOBHOM FOBYLUKE, U pac-
TBOpEHHbIi 14CH 4 OK1raerca oo 14002, KOTOpPbIA U3MEPAETCA HENOCPEACTBEHHO BO BTOPOW CEPUN OCHOBHbIX
nosyLuek. B kayecTee ansTepHaTMBbl PaCTBOPEHHbIN 14CO2 MOXeT ObITb onpeaeneH nyTem nogkucneHus o6-
pasLioB B 3aKPbITOM COCYAE M U3MEPEHUS PAAUOAKTUBHOCTM B OCHOBHOW NOBYLLIKE, COAEPXALLUEelcsa B cocyae.

5.2.5 O6pa3ubl n3 060MX UCTIbITAHUM aHANU3NPYIOT Ha OOLLYI0 paANOaKTUBHOCTb, U3BNEKAEMble UCXO-
HOE BELLECTBO U NPOAYKThI PA3NOXEHUSA U PAAUO0aKTUBHOCTbL U3BMNEKAEMbIX TBEPAbIX BELWECTB. CoaepxaHue
MCXOOHOr0 BELLECTBA U MPOAYKTOB PAa3fiOXEeHUA onpenensieTca ¢ NOMOLLbLIO xpoMaTtorpadmyeckoro pasge-
NEeHUsA 1, ecnu BO3MOXHO, paZMoaHanuTUYecknx MeToaoB oGHapyxeHusl. Teepable BELLECTBA, OCTaBLUMECS
nocne NpoLecca 9KCTPaKLUMKU, CRUTAIOT AMA OLEHKW BKIOYEHUA B BuoMaccy no pasHuue unu B fanbHenemM
pasgensioT Ha dppakummn Ana onpeaeneHus NorfoweHust PpasfMyHeIMU KOMMOHEHTaMn Guomaccsl. MonHbIi
MaccoBbIii 6anaHC TECTOBOW CUCTEMbI NMONYYaKOT UCXOAst M3 NOMHON CyMMbI BCEX chpakLmii ANst KaxXAoro 06-
pasua.

5.3 MpuMeHUMOCTb MeTOAA

MeToa MOXHO JIerko MCnonb30Barb AN PaCTBOPUMbIX B BOAE UIM MJIOXO PacTBOPUMLIX MaTepMaros,
KOTOPbIE HE ABNSAOTCA NeTy4nmn. MeToa Takke MOXET ObITb afanTupoBaH AN NeTy4ux BewwecTs. Kak npa-
BMMO, ANS OLIEHKN MuHepanu3auuu Tpebytotcs 14C unm 3H pagnoakTusHble MeTKU. [INs OLIEHKM NepPBUYHOTO
6UOPa3NOXKEHNSI MOXHO UCMONb30BAaTb U MEYEHbIE, U HEMEYEHBIE COEAUHEHNUS.

5.4 OnucaHue MeToAa UCNbITaHUA

5.4.1 SKkcnepuMeHTaribHaa ycTaHOBKa

5.4.1.1 O6bem cOpOXEHHOro ocagka (LunamMa) B TeCTOBOM Npobe onpeaensercs B 3aBUCMMOCTU OT KO-
nuyectea u o6bema 06pasLoB, HeobxoauMbIX AN oueHku. Kak npasuno, ot 0,25 o 1 n cOpoxxeHHOro ocagka
(wnama), pasbaBneHHOro aHaspPOBHOI CONEHON Cpen o, NMOMELLAIOT B EMKOCTU BMECTMMOCTbIO oT 0,5 1o 2 1.
Ocagok (wnam) pa3baensioT AN 0Oner4eHmss CHATUS KONIMYECTBEHHbIX NOKasaHMii CoKpalleHHbIX Npob Bo
BpeMs nccrnegosanus. AHaspobHbIi ocagok (Wwnam) AomkeH BbiTb 3aLuyLleH OT BO3AEiCTBUSI KUCNopoaa no-
CTOSIHHO, B TOM YMCIIE NpK yCTaHOBKEe U oT6ope npob.

5.4.1.2 OTKpbITbIE CUCTEMbI OBbLIMHO 3aKPbIBAIOT NEHOMNMACTOBONW UMK BaTHOW NPoOKOW ANsi CBeAEHUS K
MUHUMYMY MCNapeHust BOAbl U MHKYOUPYIOTCA BHYTPW aHA3POGHON kamepbl B YCIIOBUSIX BOCCTAHOBUTENbLHOM
rasosou cpeabl. MPoTOYHbIE TECTOBbLIE COCYAbI 3aKyNnOPUBAKOT COOTBETCTBYIOLLIMM YCTPOWCTBOM, 060 PyA0BaH-
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HbIM NPoB60OTGOPHLIM OTBEPCTUEM C KnanaHoM Anst otbopa o6pasLoB ocaaka (Lunama) U NponyCKaHUA BXO-
OALMX U UCXOAALLMX ra3oBbIX MOTOKOB. [JaHHOE YCTPOWCTBO MOXET NPEACTaBNATbL COO0M PE3NHOBYIO NPOGKY,
HO npu pabote ¢ neTy4umu rmapodpoOHBIMU TECTOBLIMUA BELLIECTBAMMW PEKOMEHAYETCS UCMNONbL30BaTb CTEKNO.
Mpu TECTMPOBAHUN NETYHMX BELLECTB TaKKe PeKOMeHAyeTcsl, YToObl ra300TBOAbLI U TPYOKU NpobooTGopHUKA
GbINM M3rOTOBMEHBI U3 UHEPTHLIX MaTepuanos (Hanpumep, MNTO3, HepXkaBeloLlas CTarb, CTEKIO).

5.4.1.3 lMpoTo4Hasa cucrema aBnaeTca MogudukaLmen cucTeMbl, NPeACTaBNEHHOW CHayana asTopamm
LLite6ep u Bupux [11] u yTouHeHHOW nosagHee asTopamu Hyk u denepne [12]. Mpumep TUNMMYHOW CUCTEMBI
AaH B npunoxeHun A. TecToBble COCyAbl HENPEPBLIBHO NPOAYBAIOT MOTOKOM a30Ta U NPUCOEAUHSIIOT K CEPUN
noeyLUeK, coaepxaLlmx pactsop ruapokcuaa kanus (1,5 N) unu apyrue coorsetcrayiolme abeopdenTtsl CO,.
MycTele NOBYLLKK, Kak Npasuso, BKMIOYAIOTCA B CUCTEMY YNaBNUBaHUSA AN NpeAoTBpaLLeHnsi 00paTHOro Toka
Unn KOHAEeHcaumn. Mexogsiume rasbl U3 aTUX NOBYLLEK, CMELLMBASACH C KUCIIOPOAOM, NMPOXOAST Yepes KBapLie-
BYIO KOJTOHKY, HAanOMHEHHYIO OKCUAOM Meau, U NOAAEPKUBAIOT NPUMEPHO Npu Temneparype 800 °C B Tpybtua-
TO/ neyn Ansa oxuradus metada Ao CO,. a3, BbIXOAALIMIA U3 KONOHHLI CTOPaHUsl, 3aTEM HaNpaBnseTcs Yepes
OpPYyron pag OCHOBHbIX JTOBYLLIEK.

5.4.2 O6opynoBaHue

5.4.2.1 Ncnonb3yeTca cneayiowee craHaaptHoe naboparopHoe 060pyi0BaHUE:

- pas3nuyHas CTEKNSHHAA NOCyAa U NUNETKM;

- MarHUTHbIE MELLANKNU UIK LWeliKep A4S HeNPEepPLIBHOIO NepeMeLLMBaHUSI COAEPXKUMOTO TECTOBbLIX KONO;

- UeHTpuayra;

- pH-meTp;

- BaHHa ¢ TBepabiM CO, (Cyxoi nea)/aueToHOM UNU XMUIKUM a30TOM;

- cylumnka ¢ 3aMopo3skoun (nuodpunusarop);

- NeYb UM MUKPOBOSTHOBAsA NeYb ANA OnpeaeneHun Cyxoro Beca;

- annapar ans MeMOpaHHON unsTpauuu;

- aBTOKNAB;

- cpeacTtea Ans 06paboTkM MeYEHbIX BELLECTB;

- 060pyaoBaHME AN KONMYECcTBEeHHOTo onpeaenenns 4C n 3H B makux v TBepabix npobax (Hanpumep,
SKUAKUA CLUMHTUANALUMOHHBIA cHeTumnk LSC);

- o6opyaosaHue Ans konudecteenHoro onpeaenenus 14C u 3H B TeepabIx NpoBax (Hanpumep, OKUCHU-
Tenb);

- oBopyaosaHue ans ynasnueauusi netyuux 14C u 3H uns rasoeoi cuctembl ynaBnmBaHus (NocneaoBa-
TeslbHbI€ JIOBYLLUKM HA OCHOBE aKTMBMPOBAHHOIO YITIsi UMM aHanornyHoe o6opyaoBaHue);

- o6opygoBanue ansa TCX unu BAOXKX;

- 06opyaoBaHne Ana KonudYecTeeHHoro onpeaenenus 4C n 3H ana TCX (ckaHep) unu BOXKX (nocne-
JoBaTenbHbIi AETEKTOP);

- aHanuTuMyeckoe obopyaoBaHue AnA onpeaerneHus MCCneayemoro (M CTaHgapTHOro) BewecTBa, ecnu
Heo6x0aMMO NpoBeAEHNE KOHKPETHOTO XMMUYECKOTO aHanu3a (Hanpumep, ra3osbiit xpoMartorpad, xpomaro-
rpac ana B3XX, macc-cnekTpoMeTp).

5.4.2.2 MoxeT ObITb UCNONb30BAHO CreAyioLLee crneumanu3upoBaHHoe obopyaosaHue:

- aHaspobHan kamepa;

- Tpy6GuaTas nevb;

- peaokc-npo6a u mV-meTp.

5.4.3 BbiGop ucTOUYHMKA COPOXEHHOro ocaaka (wnama)

NCTOUHMK COpOXEHHOro ocagka (Lunama) AOMPKEH COOTBETCTBOBATb WUCMBLITAHUIO MOAENUPOBAHUEM.
[na npoBeaeHNA OUEeHKM KOHKPETHOrO MecTa 0cafok (Lunam) AomkeH ObiTb NONyYeH U3 KOHKPETHOW CUcTe-
Mbl aBTOKNaBa, ANs KOTOPOro NPoBoAUTCA uccnegoBaHue. [Ana obuwel oueHkn cOpOoXeHHbIN 0caaok (nam)
[OmkeH ObITb NONYYEH U3 CTAHAAPTHOIO OAHOCTAAMWHOIO aBTOKNAaBa WNW aBTOKMaBa C Ha4anbHOW CTyne-
HbIO, MPUHUMAIOLLETO NEPBUYHBIN U BTOPUYHBINA 0CaZ0K (LUNam) C yCTaHOBKM 06paboTku CTOYHLIX BOA, Npe-
MMYLLIECTBEHHO GbITOBBIX CTOYHLIX BOA. ECcnn xumuyeckoe BeLLECTBO SABNSETCA KOMMOHEHTOM CTOUHBIX BOA,
NOCTYNAIOWMX HA OYUCTHLIE COOPYXKEHUSI, UMM BNMU30AMYECKU NONAaaeT B CTOUHbIE BOAbI, TO CBEXECcobpaH-
HbIl 0CaAoK (LWNaM) uaeanbHO NOAOWAET ANSA UCNLITAHUA. [N HOBOTO XMMUYECKOTO BELLECTBA, NOCTOAHHO
NPOHUKAIOLLETO B CTOYHLIE BOAbI, 6onee noaxoAsLWmMM MOXET ObiTb afanTUPOBaHHLIAN UM NONYYEHHbIN U3
nabopatopHOro aHaspobHoro peakropa. [ns obLei OLEHKM STOT peakTop AOMMKEH BOCNpOou3BoauTL pabo-
Ty OAHOCTaAUNHOIO aHa3pOBHOro aBTOKNAaBa U MONMyHENPEPLIBHO NOAAaBaTb 0CaA0K (LUnam), COCTOALUUIA U3
TBEPAbLIX BELECTB KOMOUHUPOBAHHOTO NEPBUYHOIO U BTOPUMYHOIO 0caaka (wnama) ¢ ycTaHoBkU 06paboTku
CTOYHbIX BOJ, NPEMMYLLECTBEHHO GbITOBbIX CTOYHbIX BOA, KOTOPblE GbiNK MOAUMULMPOBAHLI UCCIIeaYEMbIM
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XUMWUYECKMM BELLECTBOM A0 €r0 YPOBHSI OXMZAeMOMW KOHLUEHTpauun B ocagke (wname) npubnuantensHo B
TeyeHune 60 gHen.

5.4.4 COop, TPAHCNOPTUPOBKA U XpaHEeHNe COPOXEHHOro ocazaka (nama)

COporKeHHbI 0cagok (Lunam) 4omkeH ObiTb coGpaH U3 aBToknasa, NPeaoxpaHsas ero OT BO3AeNCTBUsA
kucnopoga. ina c6poxKeHHOro ocaaka (LWnama) pekoMeHAyeTCsi MCNONb30BaTb LUMPOKOroprbie GyTbinu u3
NONU3TUMEHA BbICOKOIN MIOTHOCTU UM @HANOrMYHOTO Marepuana, KoTopble MOTYT pacLumMpsATbCs. TeMne-
paTtypa obpasia gomkHa 6biTh 3aperucTpupoBaHa B MOMeHT oT6opa. KoHTelnHepbl Ans 06pa3uoB AOMMKHbI
6bITb MIIOTHO 3aKynopeHbl. Bo Bpems TpaHCNOPTUPOBKKU TemnepaTypa obpasuya He JOMmKHA 3HAYUTENbHO
npeBbILaTh TeMnepaTypy ucnbiTaHus. COPOXEHHbIN 0cafokK (Lunam), Kak NPaBumo, XpaHUTCA B OTCYTCTBUE
Kucnopoga npu TeMmnepatype ucnbitaHus. KoHTelHepbl AnA XpaHeHUs1 AOMKHbI obecneunBaTb BEHTUNSA-
LU0, MO3BOSSIOLLYIO BbIMyCKaTb M3ObITOK Guorasa, HO NPenATCTBYIOLLYIO MPOHUKHOBEHUIO BO3AyXa B KOH-
TelHep.

5.4.5 MNoaroToBka TeCTOBLIX NPOG

5.4.5.1 Cpena pasbaeneHusi

[o Hayana ucnblTaHus crnegyer NPUroTOBUTL CREAYIOLLMIA PacTBOP U3 MUHEparnbHbIX CONen COOTBeT-
cTByloLero oobema. [aHHblii pacTBOp NMOMELLaloT B aBToknas Ha 30 MUHYT Npu TemnepaTtype u AaBneHun
okono 121°C n 15 psi (1 aTM) COOTBETCTBEHHO, CO cnabbiM BbINYCKOM ra3a, M OCTaBNSIOT OXMaXAaTbCA Ha
HOYb B aHa3pOoBHOI KamMepe Unu B yCRoBUAX aHadpobHoi atmocdepbl. OBbIMHO 00bEM Cpeabl paBeH Unu
MeHbLLE MONOBMHbI 06beMa KOHTeWHepa AnA aeToknasa (Hanpumep, 500 mn cyxoro cOPOXEHHOro ocagka
(wnama) B NIUTPOBOM KOHTENHEPE).

Martepuan Konnyecteo
OaHOOCHOBHBIN chocdat kanus, KH,PO, 8,5 mr/n
AsyxocHoBHbIN docdat kanus, K,HPO, 21,8 mr/n
[BYyx0CHOBHbIN rentarnapart docdara HaTpus, 50,3 mr/n
Na,HPO, - 7H,0

Xnopua ammoHusi, NH,CI 20,0 mr/n
lenTarugpart cynbgaTa marHus, 2,2 mr/n
MgSO, - 7TH,0

BesBoaHblii xnopua kaneuus, CacCl, 2,8 mr/n
Auxnopua xenesa, FeCl, - 4H,0 0,25 mr/n
OenoHusuposaHHasa soaa Hosectn go oGvema

5.4.5.2 COpoxeHHbIN 0caaok (Lunam)

COpoxeHHbIN 0caaok (wnam) B uaeane AOIDKEH XPaHUTLCSl U YNPaBRATLCA BHYTPU aHAIpOOHOM Ka-
MepbI UK B cpeae aHa3poBHoN aTMocdepbl. M3-3a BLICOKON KOHLEHTpauuu 6akTepuii B ocagke OH ObICTpo
NOrNOLAET NPUCYTCTBYIOLLUI KUCOPOA, CO3AAI0LLMIA aHAadpOOHbIe yCnosus. TeM He MeHee MOryT ObiTb uC-
NoNb30BaHbI Apyrue NoaxoAabl ANs NpeaoxXpaHeHus ocajka (Lnama) oT Bo3gencTaua kucnopoga. CopoxeH-
HbIli 0CadoK (Lwnam) cregyer NPocesitb Yepes cuto 2 MM. ObLLas KOHUEHTpaLUusa TBEPAbIX BELLECTB AOIDKHA
ObITb U3MepeHa.

YpoBeHb 06pabarbiBaeMblX TBEPAbIX BELLECTB, KOTOPbIN MOXET ObITb 0TOOpaH BO BpeMsi UCCIIEA0BaHMUs,
cocrasnser okono 25000 mr/n. Ecnu ypoBeHb TBEpAbIX BELLECTB CIULLKOM BbICOKUMN, €r0 MOTYT PacCTBOPUTHL B
cpeane pasbaenenus. AnNsTepHATUBHO, €CIM YPOBEHb TBEPALIX BELLECTB CAIMLLKOM HU3KUIA, €10 MOTYT OCTaBUTb
OTCTanBaTbLCA, NOMYYEHHbIN OTCTON CNKUTb, @ 0CaA 0K MOBTOPHO CYCNEeHANPOBAaTL B cpeae pasbasneHus. 3atem
AOMKHBI ObITh ONpeaeneHbl KOHEYHbIN YPOBEHb TBEPAbIX BELLECTB U pH.

MoaroToeka abMoTMHECKOro 0cajka (Lurama), Kak npaBuno, 0CyLLECTBAAETCH C UCNONb30BaHMEM KOMOU-
HaUuW XMMUYECKOW M TENNOBON cTepunu3auuu. NoaTBepXkaeHHbIM Cnoco6om aBnseTca JobaBneHne pacTBo-
pa xnopuaa ptytu (1 r/n) B ocagok (Lnamy), KoTopblii 3ateM 06pabatbiBalOT B aBTOKNABE B TEYEHUE MUHUMYM
90 munyT. Mocne oxna)xaeHusa pH abuotnyeckoro ocagka (Lunama) Heob6xoaMMo U3MepsITb U OTPEryNUpPoBaTb
B 3aBUCUMOCTM OT BUAA GMONOrMyeckn akTMBHOIO ocazaka. [ins ymeHbLUeHUss 00pa3oBaHust JONONHUTENbHbIX
0TX0A0B, ANSA AeaKTUBaLMM 0caKa (LLrama) TaKkke MOXET ObiTb pACCMOTPEHO UCNONb30BaHWE anbTepHaTHB-
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HbIX NOAxoA0B. Mpu NpUroToBneHMn abnoTMYeckoro ocaaka (Lunama), OH AOMKEH XPaHUTLCH W YyNPaBiAaTbLCS
B aHa3poBbHON kamepe. [nA 3awmThbl OT BO3AECTBUS KMCnopoaa Heobxoanmo MCnonb30BaTh APYron ansrep-
HaTWUBHLIA NOAXOA.

5.4.6 NoagroTroBKa uccneayemMoro sewecrea

5.4.6.1 lna npuroToBrieHNWsA OCHOBHbIX PacTBOPOB UCCIEAYeMOro M CTaHAapTHOrO BeLLECTB Heobxo-
AUMO MCMONb30BaTh AUCTUNNUPOBAHHYIO BOAY. [pyM HEeoBXOAMMOCTU anbTepHATMBHbLIN METOA MOXET OblTb
ncnonb3oBaH Ana COJ'II06VIJ'IVI3VIPOBaHVIﬂ unn gucneprupoeBaHua uccnegyemoro sellecrsa B COOTBETCTBUU C
ero oBbI4HON hOPMOI NOCTYNNEeHUs B COPOXEHHBIN 0caaok (wnam). Mepea Ha4anom NpakTU4eCcKoro MCMNorb-
30BaHUSA pPacTBOpPbI AN A03MPOBAHUS AOMKHbI ObITb OCTABNEHLI HA HOYb B BOCCTAaHOBUTENbHO aTMocdepe,
4yTOObI YyaanuTb pacTBOPEHHLIN kucnopod. O6bem g06aBNeHHOro pacTeopa 40MKEH UMETb J0CTaTOUHYIO KOH-
ueHTpaumio ans obecneyeHns OeICTPOro U PABHOMEPHOIO pacnpeaeneHnst nccreayemoro BelecTsa B npobe
M TOYHOTO BHECEHWS A03bl B aHanormyHble npobel. B naeansHOM Ccriy4ae npu 403MpOBaHUM BOAHbLIX pacTBO-
poB A06aBneHHbI 00beM AomKeH GbiTb 2 1 MM U < 10 MN; ANA HETOKCUYHbIX pacTBoputenein < 0,1 mn/n. Ak-
TUMBHOCTb OCHOBHOTO PacTsopa HeoBx0AMMO NPOBEPUTL C NoMOLLbLIO LSC. [ins BewecTB, KOTOPbLIE NAOX0 pac-
TBOPUMbI B BOAE U 0OLIYHO B3aMMOAEHCTBYHOT C HacTuLamm ocagka (Lunama), MoxeT 6biTb LienecoobpasHbim
agcopbuposartb UCCreayemoe BEeLUeCTBO Ha MHEPTHOM TBEPAOM HOCUTENe, KOTOpbIi 3ateM aobaBnsiercs Kk
TecToBOW cucteme. Ecnu nccnegyemoe BeLLECTBO He MOXKET BbITb PABHOMEPHO pacnpeaesieHo BHYTPU TECTO-
BOW CUCTEMbI A0 Ha4anbHON TOYKKM oTGOpa Npob, rOTOBATCA MHAUBUAYANLHbIE TECTOBLIE CUCTEMBI, KOTOPbIE
WCKIIOYAL0T M3 UCNbITAHUA Ha KaXkaoM aTtane otbopa npob.

5.4.6.2 B kauecTtBe ansrepHaTUBbl UCCNEAYEMOE BELECTBO MOXET ObiTb MPUMEHEHO K TBEPALIM Be-
LecTBaM HeaKTUBHOro ocagka (Lunama), KOTopblii 4oGaBnsieTca B TECTOBYIO CUCTEMY. PacTBOpUMbIE B BOAE
HETOKCMYHbIE PaCTBOPUTENN MOTYT MCMONb30BATLCA, NP HEOBXOAMMOCTU, HO CrieayeT yAenuTb BHUMaHWE
OpraHNYeCcKUM KOMMNOHEHTaM CUCTEMbI, NOCTYNAOLWMM B CUCTEMY NPU J06aBMNEHU OpraHNYeCcKUX pacTBOpU-
Tenei. Kpome T0ro, nccrnegyemoe BeLLECTBO MOXET ObiTb 406ABNEHO B YACTOM BUE TAKMM 06pa3oM, YToObl
obecneuntb Mx MakcumManbHoe u BbICTPOe BHECEHME B 0CAAO0K (LUnam).

5.4.7 YcnoBusa npoBeaeHns UCNbITAHUA

5.4.7.1 TemnepaTypa nNnpoBEAEHUA UCIBITAHUA

MHkyBaums 4OmKHa NPOBOAUTLCA B TEMHOTE (NPEANOYTUTENbHO) UMK B PACCESIHHOM CBETE NMPU KOHTPO-
nupyemon Temneparype, paBHOI CTaHAAPTHOW pabouen Temneparype metanTeHka (35 °C £ 3 °C), Temnepa-
Type UCNbITaHUs1 LN HOpPMarnbHOW nabopatopHoi Temneparype ot 20 °C go 25 °C.

5.4.7.2 BcTpaxuBaHue/nepeMeLumBaHume

[Ons MogenupoBaHUsi CTaTMYECKUX YCINOBUW BHYTPU METaAHTEHKa COAEpXMMOE TeCTOBbIX COCYAOB,
00bIYHO, HE NEpeMeLLMBAETCA NOCTOSAHHO. Bo Bpems otbopa npob ux coaep>xmmoe He0OX0aAUMO TLIATENBHO
nepemMeLlarb, Ytobbl NONyYUTL pENpe3eHTaTUBHYIO NPoby. Kpome Toro, ux MOXHO CMeLUMBaTh akKypaTHO He-
CKONMbKO MUHYT [1IBa-TPU pa3a B HEAEN!O.

5.4.7.3 MNMpoAomKUTENBHOCTbL UCNbITAHUSA

MpoaomKMTENbHOCTL UCNbITAHUA A0IMKHA ObIThb 4OCTATOYHON ANA OUEHKN CTeneHn U CKopocTn Guopas-
NOXEeHUs: XMMUYECKOro BeLLeCTBa B X0A€ HOPMarnbHOro BpemMeHu ero npebbisaHusa B aHa3POOHOM COPOXKEH-
HOM ocajke (wname). O6bIYHO, MepPUoA UCTIbITAHUS ANUTCA NPUbnu3uTenpHo 60 aHen. McnbiTaHne MOXeT
ObITb NpOANEHO Ha OonbLiee Bpemsi AN NOnyyYeHUss AONONMHUTENbHBIX AAHHbLIX ANS OLUEHKM KUHETUYECKUX
KOHCTAHT UNu onpeaeneHusi NONHOTLI Pa3noXXeHUst B YCNOBUAX UCNbITAHUA. B MHOM cnyyae, ucnbitaHue mo-
XeT ObITb NPEKPALLEHO paHbLLE BPEeMEHU, ECNU NPOLECC Pa3noXXeHus AOCTUraeT nnaro.

5.4.8 KonuyecTBO TECTOBLIX COCYAA0B

Kak MMHUMYM, AN KaXA0W TECTOBOW KOHLUEHTPaLuuu Heo6xoaMmo UCMonb3oBaTh OAUH abuoTudeckuii
u oauH Buotuueckuii cocys. MoBTOpHbIE NPOGLI MOTYT GbITb NOATOTOBMEHLI ANS KOHKPETHOTO XMMUYECKOTO
aHanusa. NoeTopHblE NPOOLI NOAAEPKUBAIOTCA B aHA3POOHLIX YCNOBUSX, HO, KaK NPaBuUso, He CBS3aHbl C
yCTPOICTBOM MUHEpAnu3aLum u MoryT ObiTb NOABEPrHYTLI NOABLIOOPKE UMM yTEPSHbI HA ONpPeENEHHO TOY-
ke otbopa npo6. OgHako yBenuueHue konmyectea npob aAnsa kaXkaoro obpasua ny4ywe oTpasuTcst Ha kKayecTse
KWHETUYECKNX AAHHbIX, MOMYYEHHbIX B O0MbLIeM Anana3soHe, YeM yBeIMYeHne KONMYEeCTBa NOBTOPHbIX NPoo6.

5.5 MNpoueaypa ucnbiTaHus

5.5.1 losupoBanue

B Hauane ucnbiraHua nccneayeMmoe BewwecTso A406aBnaioT KONMMYECTBEHHO HENOCPEACTBEHHO K cOpo-
YXEHHOMY 0CafKy (Lramy) npu NOCTOSHHOM nepemelwmBaHuun. [o3upoBaHue HEOOXOAUMO MPOBOAUTL TaK,
yT0ObI TECTOBAs cucTEMa Obina 3aluuleHa OT BO3AEeNCTBUA kucnopoaa. PekoMeHayeTcs BBOAUTL 103y MO-
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CTENEHHO HIKE YPOBHS BO3Ayx—BoAa AnA o6ecnevyeHnsa paBHOMEPHOro pacnpeaeneHnsa nccneayemoro se-
wecrBa B ocagke (wname). Buotnueckue n abnotudeckne obpasLbl AO3MPYIOT aHANoOrMyHbIM CnocoBoMm.

5.5.2 Npachuk or6opa npod

WMHTepBanbl oT6opa npob BbIGNUPAIOT, OCHOBbLIBASICb HA CYLUECTBYIOLUMX AAHHBIX O BMOPA3NOXEHUN UMK
pesynsTatax npeaBapuTeNibHOr0 UCCNeA0BaHus], NMOCKOMbKY YHUBEPCANbHOTO YCTAHOBMEHHOTO rpadpuka ot-
6opa npob He cyluecTByeT. PekomeHayeMblit rpacomk ot6opa npob Ansa GeICTPO pasnaratowmxest XUMUYECKUX
Bewects — 30, 60 1 120 MUHYT, C AONOMNHUTENLHLIM 0TGOpPOM NPob Yepes 4, 8 n 24 vaca. Mocneayowme
npoGbl MOryT BbITh OTOBPaHLI Yepes 2, 4 U 7 AHel U KaXkayto Heaento Ao 56-ro gHa. Mpaduk otbopa npob ans
MeANeHHO pasnaratoLMxXcs XMMUYEeCKUX BELLECTB AOMKeH ObiTb paspabotaH Tak, 4Tobbl B Xo4e dhasbl pas-
noxeHus ObINo NpeaycMOTPEHO AOCTAaTOYHOE KONMYECTBO U3MEPEHUA.

5.5.3 NamepeHne MnHepanusayumn

MuHepanusauusa MoxeT OblTb M3MepeHa NPAMbIMU UM KOCBEHHbIMWU METOAaMM.

5.5.3.1 KocseHHble namepeHus rasos '4C (14CO, u 14CH,)

Mpsimoii nogcyeT nNpoG ¢ nomoLbio LSC He BO3MOXEH M3-3a BbICOKOTO YPOBHA TBEPAbIX YacTuL, B 00-
pasuax. Moaromy 06pasLibl LIeHTPUMYIMPYIOT, HaA0CaA0YHYIO XUAKOCTb aHaNU3MPYIOT Ha OOLLYI0 paguoak-
TUBHOCTb C NoMoLLbto LSC, TBepAble BELLECTBA CKUratoT U 3aTEM aHanu3upyLoT Ha paanoakTUBHOCTb, YTOOLI
onpenenutb 06LLYI0 PaanoakTUBHOCTL B 06pasue. MinansuayanbHbele napannensHbie 00pasLbl COpoXeHHOro
ocagka (Hanpumep, 1 M) oTOMpaIOT U3 KaXXA0N Npodbl B LEHTPUMYXKHbIE NPOBUPKK, KOTOPLIE coaepar fo-
CTaToOYHOE KOMNMYECTBO KUCMOThI ANs CHWxeHusa pH go < 2. O6pasubl LLeHTpUdyrupyoT, Haf0Ccaa04Hyo Xua-
KOCTb MEPEHOCAT B CLMHTUMMSILMOHHBIA (OIAKOH, KOTOPbIF OCTaBMSIOT B BbITSXKHOM LUKady Ha HOYb, YTOObI
pacTBOPEHHbIN 14002 anddynauposan n3 obpasyos. O6pasubl CMELUMBAOT CO CLUUHTUNNALUMOHHBIM KOK-
Teiinem, NoAXOAALLMM ANsi MaTpuubl 06pasua, u aHanuaupyot ¢ nomowpio LSC. Teepable BeLlecTsa, 0cTaB-
LuMecs B LEHTPUYXXHOM Npobupke, CxxMraioT ¢ NoMoLLblo okucnutens obpasua nepen LSC. MpoueHT nony-
YEeHHOoro rasa 14CO2 paccUYUTLIBAETCS U3 PasHULbI MeXay 0BLLMM NOACHETOM B BMOTUHECKUX U aBUOTMUYECKNX
obpasuax.

5.5.3.2 MpsMble uamepenus 14CO, u 14CH,

BoiaenusLumiics 14CO, n 14CH,: npsimble namepenms 14CO, u 14CH, BO3MOXHbI NULIL B FEPMETUUHON
MPOTOYHOW CUCTEME C COEAMHEHHbIMU OCHOBHbLIMU NOBYLUKaMU. [Ana 14002, nepsas OCHOBHas SIOBYLLKA CU-
CTeMbl ynaBnueaHus yaansietca u 6uicTpo 3akynopusaercs. OcranbHbie OBYLUKW NPOABUraloT Bnepes B TOM
Ke nopsifike U 3a CyLLECTBYIOLLMMM NOBYLLKAMU Pa3MELLAIoT CBEXUE JTOBYLLKM, KaK MOXHO cKOpee noAkniova-
0T cUCTeMy ynaenuaaHus. MoBTopHbIE NPOOLI (Hanpumep, 1 M) U3 OCHOBHOW NOBYLUKW YAANAOTCS, NoMeLLa-
I0TCS1 B CLUHTUITISILIMOHHBIE (brTaKOHbI U CMELLMBAIOTCA CO CLMHTUITNISILIMOHHBIM KOKTEWSeM, NOAX0ASALWLUM ANA
Marpuupl Npoobl, U aHanM3upyioT ¢ nomoueto LSC. ina onpeaenenus 14CH4, 3Ty npoueaypy noBTOPAIOT CO
BTOPOW CUCTEMOW yNnaBiuBaHUS.

PacTBOpeHHbI 14CO2 (dbakynbraTueHo): O6pasubl ocagka (wnama) (Hanpumep, 10 mn) otbupaiorcs
yepes oTBepCTUE ANs 0TOopa Npob B TECTOBOM cocyae. 3aTeM WX MOMELLAIOT B COCYAbl (Hanpumep, CTEKNSH-
HbIli GuomeTp Bellco 2556-10250), 060pyAOBaHHLIE OTCEKOM, COAEPKALLMM COOTBETCTBYIOLLMIA abcopOeHT
CO, (Hanpumep, 1,5 H. KOH). Cocyabl 3akynopusalor U A06aBMAIOT JOCTATOMHOE KONWUYECTBO KUCMOTbI ANA
cHwkeHmns pH npob o < 2 6e3 coobuieHns npob ¢ atmocdepoii (npunoxexnue A). O6pa3suamM NO3BONSAIOT OT-
CTOSATBCS B T€YEHME AOCTATOYHO MPOAOIMKUTENbHOTO BpemeHn, utodbl CO, anddyHamposan 3 pacteopa
M NPOU30LLNO ero ynasnueaHue abcopbeHToM U3 cBo6oaHOro NnpocTpaHcTea cocyaa. O6pa3subl abcopbeHTa
CMELLMBAIOT CO CLMHTUIISAILMOHHBIM KOKTEWNeM, NOAXOAALWMM AN MaTpuubl Npobbl, U aHanM3MpyoT ¢ no-
Moubto LSC.

5.5.3.3 KocseHHble namepenus 3H,0

MapannenbHble Npo6bl ocagka (Lunama) (Hanpumep, N=8) oTOUpPAIOT U3 TeCTOBbLIX 0OpPAa3LOB B LEHTPU-
yxHble NpoBUpKKM, coaepKaLume AOCTaTOMHOE KONUYECTBO KUCMOTHI AN CHWKEHUA BENUYUHbI pH 0 < 2.
CoaepxuMoe CMELLUMBAIOT U LeHTpudyrupylot. MHaueuayanbHble napannensbHble 06pasubl Haaocaa04uHoN
KUAKOCTU (Hanpumep, 1 M) NoMeLLaloT B oTAenbHbIe hnakoHel. MonoBuHy 06pa3LoB HEMEANEHHO aHanu3aun-
PYIOT C NOMOLLbIO XXUAKOCTHOW CLIMHTUIIIALUMKM AN «MOKPOTO» u3MepeHus. OctanbHble 06pasubl 0CTaBnsioT
Ha HOYb B BbITSHKHOM LUKady A0 NOMHON CYLWIKW U AN yaaneHus 3H20. O6GpasLbl CMeLUMBAIOT CO CLMHTUI-
NALUMOHHBIM KOKTEWNEM, NOAXOAALLMM AnA MaTpuLbl Npobbl, U aHanU3upyloT ¢ nomoLubio LSC. MNpoueHTHoe
coaepxaHue 3H20 paccUMTLIBAETCA, UCXOAA U3 PasHULbI MeXay 0OLWMM NOACYETOM B MOKPbLIX U Cyxux 00-
pa3uax U NCXo0aHbLIM YPOBHEM PaiMOAKTUBHOCTU, BBEAEHHLIM B 00pasLbl.

5.5.4 U3mepeHue obweil paauoakTUBHOCTU B COPOXEHHOM ocaake (wname)

Mpamoi noacyeT Npo6 ¢ nomowbio LSC He BO3MOXKEH U3-3a BbICOKOTO YPOBHS TBEPAbIX YacTuL B 00-
pasuax. Moaromy 06pasubl LEeHTPUDYIUPYIOT, HAA0CAA0UHYIO XXUAKOCTb AHANM3UPYIOT Ha obLyl0 pagmno-

25



rOCT 32370—2013

aKTUMBHOCTb C nomoLleto LSC, TBepable BELeCcTBA OKUraloT U 3aTem aHanu3upyloT Ha PagnmoakTUBHOCTD,
4yT0OLI ONpeaenuTb 06LLYI0 pPaanoakTMBHOCTL B o6pasue. MHauBuayanbHble napannensHblie 06pasubl copo-
JXEHHOTo ocaaka (Hanpumep, 1 M) oTOMpaloT U3 Kaxaon npodbl B LeHTpUdYKHble Npobupkn. O6pa3subl LeH-
TPUYrUpyIoT, HAZ0CAA0YHYIO XXUAKOCTb NEPEHOCAT B CUMHTMINALMOHHBIA dnakoH. Ob6pasLbl CMELLNBAIOT
CO CLUMHTUIIALUMOHHBIM KOKTENEM, NOAXOAALLMM ANA MaTpuLibl 06pasua, u aHanu3upyloT ¢ noMoLbio LSC.
Teepable BELLECTBAa, OCTABLUMECS B LEHTPUAYXHON NPoBMpKe, CRUraloT ¢ NOMOLLbI0 okucnuTens obpasua
nepea LSC.

5.5.5 MamepeHne NCXOAHOro BewecTBa U NPOAYKTOB pa3foxeHUs

5.5.5.1 SkeTpakuus

Mpo6Gbl cOpoxKeHHOro ocaaka (wnama) oTéupatoT u3 abnotudeckux n Guotudeckux o6pasuos. O6Lem
npoObbl, Kak npasuno, cocraensier 2 10 mn. Tem He MeHee, 0Obem OyaeT 3aBUCETb OT TECTOBOW KOHLEHTpa-
UMK, yAEnbHOW aKTUBHOCTM U YyBCTBUTENBHOCTW aHANMTUYECKUX MPOLEAYP.

[N KOHUEHTPUPOBAHUS U U3BNEYEHNA 00Pa3LIOB MOTYT NCMONL30BaTLCA pasHble NoaxoAbl. MoaTeepx-
JEHHbIV NoaXoA AN HENETY4YMX UCccrnefyembix BELLECTB BKIMIOYAET MTHOBEHHOE 3aMOopaXkuBaHue o6pa3uos ¢
nocneaytrowen nuounusagnen n SKCTpakumnern cyxoro octatka CoOTBETCTBYIOWMM(M) pacTBopuTenemM(smm)
ANsi NCXOZHOTO BELLUECTBA U MPOAYKTOB pa3noxeHus. MrHoBeHHOe 3amopaxuBaHue ObICTPO OCTaHABNMBA-
et BMonorn4yeckyo akTUBHOCTb 6e3 rmaponu3a unm UHOro W3MEeHeHUs NabunbHbIX UCCNEAYEMbIX BELLECTB.
3amopakmBaHue ABMAETCS BbICTPLIM NMPOLECCOM, ECNN ANA NOTPYXKEHUS cocyaa ¢ 06pasLOM UCNONb3YeTCs
JOCTaTovHO rnybokas BaHHa C CyXUM fbAOM/aLeToHOM UMW XMUAKUM a30TOM. YPOBEHb 3anOSIHEHUS] BaHHbI
JOIMKEH MOKpbIBaTb YPOBEHbL NPOGLI B cocyae. Mony4YeHHbIe 3KCTPaKTbl MOryT ObiTb CKOHLEHTPUPOBAHDI Bbl-
napusaHvem, u obLas pagnoakTMBHOCTb B K&XA0M 3KCTPaKTe onpeaensierca ¢ noMowbio LSC.

Ona netyunx nccnegyembiX BELWECTB 00pa3ubl MOXHO LIEHTPUdyYrupoBaTtb, 1 UCXOLHOE BELLECTBO U
NPOAYKTbI Pa3noXeHusi MOryT ObiTb M3BNEYEHbI U3 XXMOKOCTU HA TBepAoW dase Unn ¥MAKOCTb-KMAKOCTHOW
3KCTpakuuein. Teepable BeLecTBa MOryT ObiTb M3BMNEYEHbl HEMOCPEACTBEHHO UMM B CMECU C CYLUMIbHBIM
areHToM (Hanpumep, cynbaTom HaTpus), UX NPeaBapUTENbHO CylaT A0 U3BEYEHUA C COOTBETCTBYIOLLEN
cuctemon pactsopuTenein. B anstepHaTMBHOM cCriydae, TBepable BeLuecTBa W3BMEKAIOT, M 3aTeM yaansaior
BOAY U3 pacTBOPUTENS MyTEM NPONYCKaHWs Yepe3 KOMOHKY, COAepKaLLylo CyLUMAbHLIN areHT. O6was paguo-
aKTMBHOCTb BO BCEX JKCTpaKTax onpeaensietca ¢ noMowbio LSC. Mpu KOHUEHTPUMPOBaHMKU 9KCTPAKTOB, CO-
AepXxalumx neTy4yne uccnegyemMble BELLECTBA MW NPOAYKTLI PasnoXeHus, HeobxoaMmo cobniogaTb OCTOPOX-
HOCTb.

MoryT ucnonb3oBarTbcs U Apyrue noaxoAbl, HO A5 BCEX MOAX040B BaXKHO PErMCTPUPOBATHL U3BNEYEHNE
U yunTbIBaTb BpeMS, HeoBxoammoe Ansi npekpalleHns 6Monormyeckoii akTMBHOCTM, U UCTONbL30BAaTb €ro ANA
BpemMeHu otbopa npob AnNsA KWHETUYECKOrO aHanumsa.

5.5.5.2 AHanus UCXOAHOro BELLECTBA U NPOAYKTOB Pa3noXeHUs

OTHOCcUTENBHO BOMbLLOE KONUYECTBO MCXOAHOTO BELLECTBA U MPOAYKTOB Pa3noXXeHUs B 9KCTpaKTax Mo-
XKeT GbITb onpeaeneHo ¢ nomousio TCX, BOXX unu apyrux MeTogoB pasaeneHnst C BOSMOXHOCTbI 06Hapy-
XKEHWUA paanOaKTUBHOCTHU.

Ecnu 0ocTynHbl YyBCTBUTENbHLIE CrieLMdUYeckue aHanuTuyeckme MeToabl, NepBuyHOEe Buopasnoxe-
HWE MOXHO OLEHWTb, U3MEepsist OOLLYI0 OCTaTOYHYIO KOHLEHTpaLuo UCCrneayeMoro BeLUecTBa M NpPOAYKTOB
pasnoXeHUsi BMECTO UCMONb30BaHUSI PAAUOMN30TONHbLIX METO/0B.

5.5.5.3 XapakTtepucTuka npoayKTOB pas3noXxeHusi

Ecnun BosMOXHO, Xpomartorpaduyeckoe noBeaeHNe HEM3BECTHbIX MMKOB HEOOXOAMMO CPaBHUBATL C Mu-
KaMu Ans oXknaaembiX NPOAYKTOB PA3NOXEHUS, €CNK CYLLECTBYIOT COOTBETCTBYIOLLME ayTEHTUYHBLIE CTaHaap-
Tbl. B oBLiem cnyyae, KONMYECTBO M YUCTOTa NPOAYKTOB Pa3noXeHUs!, MONyYEHHbIX B HACTOSLLEM UCTbITAHWUN,
Aenaet HeBO3MOXHbBIM MPOBEAEHNE OKOHYATENbLHON MAeHTUdUKaLMU APYyriMMn npsamMbiMu cnocobamu. B 3a-
BMCUMOCTHU OT XpoMaTtorpacuyeckoro noBegeHns, kKak npaBuIio MOXHO ONpeaenuTb, ABNsSeTca nu metabonut
fGonee unu MeHee MOMAPHbLIM, YeM UCXOAHOE BeLLecTBO. Takasi MHdopMaLusi B COMETaHUM C U3BECTHLIMU
OUOXMMUYECKUMU PEaKLMAMU U NOSIBIIEHNEM U UCYE3HOBEHUEM MeTabonuta B xoAe BMopasnoXeHUs MOXET
chopMMPOBaTL AOMONMHUTENLHYIO OCHOBY ANA naeHtUudukauun. Ecnu Heobxoammo, P, OCHOBHbLIX NPOAYkK-
TOB PasnoXeHust MOXeT BbiTb oLeHeHo ¢ nomolbio BSXKX (Hanpumep, [27]) ¢ UCNOMb30BaHUEM MOTOYHOIO
JleTektTopa pagnoakTUBHOCTHU.

5.5.6 amepeHue n3BrneyeHHbIX TBEpAbIX BELWECTB U CTeNeHU BKNOYEHUA B 6Guomaccy

M3BnedveHHble TBEPALIE BELLECTBA CXXUrAKOT ANs ONpeAeneHus ypOBHS aKTUBHOCTU OCTaBLUMXCA TBEp-
AbIX BELLECTB. YPOBEHb paAn0akTUBHOCTU B BUOTMYECKUX TBEPAbIX BELLECTBAX BbILLE, YEM B TBEPAbIX Tenax
13 abMOTUYECKOTO KOHTPONA, YTO ODObLIMHO SIBMSETCA CBUAETENLCTBOM BKIIIOYEHUA PaauoOaKTUBHOCTU B BUO-
maccy. PacnpocTpaHeHne AaHHON paauoakTUBHOCTM B PasfM4HbIX KOMMOHEHTax Guomacesl (T. €. Hykneu-
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HOBbIX KUCMOTaX, 6enkax, KNneToYHbIX CTEHKax W Mp.) MOXHO ONpeaenuTb, UCNOMb3ysa MOAUMULMPOBAHHYIO
npoueaypy [28].

5.5.7 amepeHne paguoakTUBHOCTH FIETYYUX BellecTB

Wcenegyemble neTyydme BELLECTBA U3BMEKAKOTCA U3 NOBYLLEK COOTBETCTBYIOLMMU PACTBOPUTENAMU U
paauoakTUBHOCTb 3KCTPAKTOB aHanuaupyeTcst ¢ nomoulbio LSC. OTHocutenbHoe 6onbluoe KONMYEeCTBO UC-
XOZHOTO BELLECTBA W NPOAYKTOB PA3MOXEHUSI B 3KCTpaKTe(ax) MOXET ObITb ONPEeAEeneHo, Kak ONUCAHO BbILLIE.

6 EMopasnox(eHMe B CMeLWaHHOW CUCTEME OUMLLEeHHble: CTOUHbIe BOAbl —
NOBEePXHOCTHbIE€ BOAbI

6.1 BeBegeHue

6.1.1 [JaHHOE ucnbiTaHne 3akn4aeTcs B OLeHKe BMopasnoXXeHnsa YacTu XMMUYECKOTO BELLECTBA, KOTO-
pasi nocne o6paboTku nonagaeT B cocTtaBe c6poca B MOBEPXHOCTHbIE BOALI. OHO MOXET UCMONb30BATLCA ANS
AEeMOHCTpauum 6uopasnoxeHns, NPOUCXOAALLErO B OYUCTHBIX COOPYXEHUSIX U NPOAOIHKAIOLLErOCs B OKpYXa-
owen cpege. OHO TaKKe MONE3HO ANA ONpeaeneHus cteneHn 6MopasnoXKeHus, a TaKkke TEMNOB NEPBUYHO-
ro U OKOHYaTenbHOro 6uopasnoxeHus B 00bEKTE OKPYXatoLLen NPUPOAHON cpedbl. PedynbraThl 9TOr0 Tecta
MOTYT UCNOMb30BAaTLCA AN OLUEHKN CHUXKEHMS KOHLIEHTPAaLIMM XMMUYECKOrO BELLECTBA B pedynsrate buopas-
NOXEeHWA 3a BpeMs ABMKeHUs oObema BOAbl BHU3 MO TEYEHUIO OT CTAHLUKU OYUCTKM CTOYHbLIX BOA,. TecToBasi
CcUCTEeMa COCTOUT U3 CBEXECOOpPAaHHbIX MOBEPXHOCTHLIX BOA U OYULLEHHbIX CTOMHbIX BOA. [M0Ne3HOCTb name-
psieMbIX TEMMOB 4SS TOYHOrO MPOrHO3MPOBAHMSA BO3AENCTBUS BHU3 NO TeYeHuto OyaeT 3aBUCETb OT TOUHOCTU
MOAENUPOBAHMS pearnbHbIX YCIIOBUI B 30HE CMELLEHNs. Hapsaay ¢ KOHUEHTpaLuuen uccnesyemoro BeLecTsa
K pakTopam, BAUAIOLLMM Ha MPOEKTUPOBAHUE AAHHOIO UCMbLITAHMSA, OTHOCATCA YPOBEHb TBEPAbIX BELLECTB B
OMULLEHHbIX CTOYHBIX BOAAX W CTENEHb MX pa3baBneHns B MOBEPXHOCTHbLIX BOAAX.

6.1.2 Ons mMoaenuMpoBaHUs YCIOBUIA, CBA3AHHbLIX C 3NU30AUYECKUMU SMUCCUSIMU XMMUYECKOTO BeELLe-
CTBA, COOTBETCTBYIOLUMM 006pa3om OTOOPaHHY0 CMECb MOBEPXHOCTHLIX U OYMLLIEHHBIX CTOUHBIX BOA, UHKYOU-
PYIOT KOHLEHTpaUMe NCCNneayemMmoro XuMm4eCcKoro BeLLecTsa, Kotopoe, NpeanonoxUTensHO, MOXKET NPUCYT-
CTBOBaTb B OYMLLEHHbIX CTOYMHbIX BOAAX, pa3taBneHHbIX B NOBEPXHOCTHOW BOAE B pesynbrate amuccui. B
3TUX Cry4asix XMMUYeCckoe BELLECTBO U NPOAYKTbI €r0 Pa3noxeHUst 0ObIMHO HE HAXOAATCS B PABHOBECHOM
COCTOSIHUM M HAOMIOAAETCsl KNHETUKA KBA3UNepBoro nopsaka unu sroporo nopsaka Monod. Moaxoabl ana
onpeaeneHns KOHLEHTPaLUMiA OYULLIEHHBIX CTOYHBIX BOA MOXHO HaWTH B [25] n [26].

6.1.3 Ins XMMUYECKUX BELLUECTB, KOTOpPbI€ MOCTYnaloT unu OyayT NOCTynaTk HENPEpLIBHO B CTOYHbLIE
BOAbI, NPOAYKTLI Pa3foXXeHUsi B yCTaHOBKe 06paboTku ByayT aganTupoBaTbCcs K XMMUYECKOMY BeluecTsy. Ana
CYLLIECTBYIOLLIUX XMMUYECKUX BELLECTB, HEMPEPLIBHO NOCTYNAIOWMX B CTOYHLIE BOAbI, NOBEPXHOCTHAsA BOAA C
0XXMAAEeMbIM YPOBHEM KOHLIEHTPaLUK UCCIIEAYEMOro XMMUYECKOTO BELLIECTBA U CBEXKECOOPAHHBIX OYMLLEHHBIX
CTOYHbIX BOZ B paMKax 3a7jaHHOIO CLeHapus BbIrPy3ku, NO3BONUT obecneunTb Hanbonee peanucTUYHbIE Ku-
HeTu4eckne pesynbsrartbl. [N HOBbIX XMMUYECKUX BELLECTB, HENPEPbLIBHO BbIFPY>KAIOLMXCA B CTOYHbIE BOADI,
MCMONb30BAHUE OYMULLEHHBIX CTOYHbLIX BOA, KOTOPbLIE MOABEPINUCH BO3AEHCTBUIO XMMUYECKOTO BELLEeCTBa B
na6opaTopHbIX YCNOBUSIX MOAENMPOBAHMSA aKTUBHOTO una (Hanpumep, [3]), no3BOAMT nony4unTb Gonee To4YHyIo
KMHETUKY. CrieayeTr OTMETUTb, YTO UCNONb30BaHWE [3] MOrNo Gbl NPUBECTHM K 3aBbILLEHHON OLEHKE pa3snoxe-
HWUSI NO CPaBHEHUIO C pearnbHOI cuTyaLmeit B nnaHe BbIOPOCOB B OKPYXKaIOLLYYIO cpeay.

6.1.4 B GONbLUMHCTBE Cry4aeB, UCXOAA U3 aHANUTMYECKMX PEKOMEHAALMIA, BbINOMHEHWE UCNLITaHUA
npun pakTUYECKUX KOHLIEHTPALMSIX NOBEPXHOCTHOMN BOALI OyAeT HEBO3MOXHO. NoaToMy Habnoaaemeble noka-
3arenu TemnoB 6uopasnoXxeHust He MOryT ObITb MOSIHOCTLIO TUNUYHBLIMU ANst (DAKTUYECKUX YCNIOBUI OKpYXa-
IOWeNn cpeabl U AOMKHbI ObITb PACCMOTPEHbI B UHTEPNPETaLUKN pe3yrbTaToB.

6.2 O6wan npoueaypa UCnbiTaHUA

6.2.1 Uccnegyemoe XMMM4YeCcKoe BELLECTBO MHKYOUPYIOT C aDUOTUYECKUMU U BUOTMYECKUMU CMECAMU
NOBEPXHOCTHON BOAbI M OYULLIEHHON CTOYHON BOAbI B TEYEHUE onpeaerneHHoro nepuoaa. CooTHOLWEHUe AaH-
HbIX KOMNOHEHTOB BasupyeTcst Ha cneundnyeckom unn obLeM cueHapUsX BO3eiCTBUSI SMUCCUI OUYULLICH-
HOI CTOYHON BOALI HA MOBEPXHOCTHYIO BOAY. Bruonornyeckas akTMBHOCTb NOAABNSIETCS1 NPU aBMOTUYECKOM
KOHTpONE, KOTOPbLIA UCMOMb3YETCA ANA OLEHKM MUHEepanusauuu no pasHuue, onpegensiowen adpdektus-
HOCTb 9KCTPaKLUUWU N BOCCTAHOBIIEHUA UCXOAHON MONEKYNbI, N KONIMYECTBEHHOrO ONUCAHUS APYrMX npouec-
COB Pa3snOXeHUs, TaKUX KaK rmaponu3, OKUCNeHWe, ucnapeHue unum copbums Ha skcnepuMeHTanbHom 060-
pyaoBaHuu.
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6.2.2 Ecnu onpeaeneH aHanuTU4eCKMin MeTof ¢ HeoBxoAUMON YyBCTBUTENbHOCTbLIO, CKOPOCTL pasno-
KEHWS unu TpaHcopmaLmm UCXOAHOTO BELLECTBA MOXET ObITb OnpeaeneHa ¢ MCrnosib30BaHMeEM HeMe4YeHoro
“ccreayemMoro BeLecTsa unu no nocneaytoLiei yobinm XMMu4eckoro BeLLecTBa HENOCPEACTBEHHO B CTOYHbIX
Boaax. TeM He MeHee, OKOHYaTeNbHOE BMOpa3NoXeHne He MOXeET ObiTb onpeaeneHo, ecnu nyTe Guopasno-
YKEHWS He U3BECTEH A0CTaTOYHO XOPOLLO M AFIA NOTEHLUMANbHLIX NPOAYKTOB PA3nOXEHUA He AOCTYMHbI aHanu-
TUYECKUE METObI C HEOOXOAMMON YYBCTBUTENBHOCTbLIO.

6.2.3 DKOMOrMYECKN 3HAYUMbIE KOHLEHTpaLMKU UCCreayemMoro BELLEeCTBa J03UPYIOTCA B abuoTuyeckue
U OUOTUYECKME TECTOBbIE CUCTEMbI, KOTOPbIE MHKYBMPYIOTCA Npyu COOTBETCTBYIOLLIEH TEMNepaType C Henpe-
PbIBHLIM NepemeLLUBaHEM, eCriu npuemMnemo. O6pasLbl NepuoguYecku yAansaoTca Ans ONpeeneHns MuHe-
panusauum n NepBUYHO Guoaerpagaumu.

6.2.4 TeCTbl MOTYT ObITb BbINOSIHEHLI C UCNOS30BAHUEM OTKPbLITON UIIN FEPMETUHHON MPOTOYHON CUCTE-
Mbl, T4€ UCMOMb3YITCA NOBYLIKN ANS YNaBNMBaHWUA BblAENAOLLErocs 14002. 3akpbiTaa npoToyHasa cucrema
ABnaeTcA 06a3aTenbHOI AN NETYYNX UCCNEAYEMbIX BELLECTB U 00bLIMHO NPEAnoYTUTENbHA AN 14C MeyeHbIx
nccneayembix BelLecTs. OTKPbITbIE CUCTEMbI TPUMEHUMBI AN HENETYYNX XUMUYECKMX BELLECTB 3H 1 npeana-
3HaYeHb! AN AeTanu3aummn KUHETUKM NpoLecca 61UopasnoxeHns Henetyunx 14C necneayembix BELECTB, Ubs
CnocoBHOCTb K MUHEpanu3aLum bbina ycTaHoBEHa paHee. B OTKPLITON CUCTEME MUHEepanusauusa o 1“CO2
MOXET BbITb OMnpeaeneHa KOCBEHHO MyTeM U3MEPEHMS PasHOCTU OCTATOYHOW pagMoakTMBHOCTM 0OpasLoB
6uoTnyeckoin u abnoTuyeckor cuctem nocne nogkucneHus. Kpome Toro, MUHepanu3auus ao 3H20 MOXeT
ObITb OnNpeaeneHa KOCBEHHO MyTEM U3MEpPEeHUs pasHULbl PaauoakTUBHOCTM 06pa3suoB nocne cywku. B 3a-
KPbITbIX NPOTOYHbIX CUCTEMAX Bbl4ENAOLLMICA 14002 N3MEPSAETCA HEMOCPEACTBEHHO B OCHOBHOW nosyLuke. K
TOMY €, PaCTBOPEHHbIN 14CO2 onpeaenserca nyrem NogkMcneHusi o6pasuoB B 3aKpbITOM COCyae U usmepe-
HWUS1 PAAMOAKTUBHOCTU B OCHOBHOW MNOBYLLIKE, cCoAepXaLLeics B cocyae.

6.2.5 O6pa3supl 13 060UX UCTbITAHMIT aHANU3UPYIOT HA OBLLYI0 PaAMOaKTUBHOCTDb, U3BMIEKAaEeMbIE NCXOA-
HOE BELLECTBO M NPOAYKTbI PA3NOXEHUSA U PAAUMOAKTUBHOCTb U3BMEKAEMbIX TBEPAbIX BeLecTs. CoaepxaHune
MCXOAHOrO BELLECTBA U MPOAYKTOB PAa3fOXEeHUS ONpefensieTca ¢ NOMOLLbLI0 XpoMaTtorpadm4eckoro pasae-
NEHNA U, eCNIM BO3MOXHO, paMoaHanMTU4eckmx MeToaoB oOHapyxeHus. Teepable BeLecTsa, OCTaBLUMECSH
nocne npouecca KCTPaKLUMK, CXKUratloT ANst OLEHKU BKIIOMEHUA B Buomaccy no pasHuue unu B AanbHenLwemM
pasgensT Ha dpakuum Ana onpeaeneHusl NOrmoLwWEeHUs pasnuMYHbIMU KOMMOHEHTaMn Guomaccesl. MonHbIi
MaccoBbIii 6anaHc TeCTOBOW CUCTEMbI MONYYAIOT UCX0AA U3 NONHOW CYMMbI BCEX (ppakumi ana kaxaoro 06-
pasua.

6.3 NMpumeHnMoCcTbL MeTOAA

MeTtoz MOXHO Nnerko Ucnonb30BaTb ANs PacTBOPUMbIX B BOAE MU NAOXO PacTBOPUMbIX MaTepuanos,
KOTOpble He ABNsiloTCA neTydumn. Metog Taioke MoXeT ObiTb aganTupoBaH AnA netyynx sewecrs. Kak npa-
BUFO, ATsi OL|EHKN MuHepanu3saumm Tpebytorca 14C unu 3H paguoakTusHble MeTkn. [Insi OLEHKW NEPBUYHOMO
61opa3noXeHns MOXKHO UCMONb30BaTh U MEYEHbIE, U HEMEYEHbIE COEANHEHUS.

6.4 OnucaHue MeToZa UCNbITAHUA

6.4.1 dkcnepuMeHTanbHaA yCTaHOBKa

6.4.1.1 O6beM cMmecn NOBEPXHOCTHAasA BOAA-OMULLEHHAA CTOYHAA BOAA B TECTOBOW npobe onpegens-
€Tcsl B 3aBMCUMOCTM OT KonuyecTsa u obbema 06pasiLos, Heobxoaumbix AnsA oueHku. Kak npasuno, ot 1 go
2 N NOBEPXHOCTHOW BOAbI NOMELLAIOT B BYTbiNM BMECTUMOCTbLIO 2 unu 4 n. OTKpbITble CUCTEMBI, 00bIYHO,
3aKpbIBAIOT NEHONNACTOBOW UMK BaTHOW NPOOKOW ANS CBEAEHUSI K MUHUMYMY MCnapeHust BoAbl. MNpOToUYHbIE
TECTOBbIE COCYAbl 3aKyNOPUBAIOT COOTBETCTBYIOLLIMM YCTPONCTBOM, 060pYyA0BaHHbLIM NPOGOOTOOPHLIM OTBEP-
CTUEM C KIanaHoMm Ans oToopa 06pasLoB U NPOMyCKaHUA BXOASALLMX U UCXOAALLMX ra30BbIX NOTOKOB. [laHHOE
YCTPOWCTBO MOXeT npeacTaBnsitb coboii pe3uHoByio npobky, HO npu pabote ¢ neTyuummn rMapPotHodHLIMK
TECTOBbIMW BELLECTBAMM PEKOMEHAYETCH UCMONb30BaTh CTEKNO. Mpu TeCTUPOBaHUN NETYYUX BELLECTB TaKKe
pekomeHayeTcs, YToObl ra300TBOAbI M TPYOKU NPOB60OTOOPHUKA ObINU U3FOTOBMAEHLI U3 UHEPTHLIX MaTepnanos
(Hanpumep, MNTP3, HepkaBeloLas crasnb, CTEKI0).

6.4.1.2 CBoboAHOE NPOCTPAHCTBO TECTOBOIO COCyAAa MOCTOSIHHO MPOAYBAETCA ra3oM UMW BO3OQYXOM,
¢B006OAHLIM 0T CO,, CO CKOPOCTbIO, OCTATOMHON ANSi NOAAEPXKAHUS B aKTUBHOM UNe aspoBHLIX YCroBuN,
HO He CIMLUKOM GOrbLLOK AN NPEeAoTBpALLeHUs 3PeKTUBHOMO yHOca CO,. TECTOBLIN COCYA COEANHAIOT C
cepueli NoByLLEK, coaepxalLmMx ruapokcua kanus (Hanpumep, 1,5 N) unu apyrux cooreetcTayiowmx abcop-
6entoB CO,. MycTble NOBYLUKK, KaK NPABUIO, BKIMIOYAIOTCA B CUCTEMY YNaBAMBaHWA ANA NPeaoTBpaLIeHus
06paTHOro TOKa MNKU KOHAEHCALUM.
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6.4.2 O6opynoBaHue

Mcnonb3yetca cneayioLlee ctaHaapTHoe naboparopHoe 06opyaoBaHue:

- pa3nuyHag CTeKnsAHHasA nocyaa u NUNETKK;

- MarHUTHbIE MELLArKN UK LWENKep ANA HENPEPLIBHOTO NEPEMELLMBAHUA COAEPXKUMOTO TECTOBBIX KONG;

- ueHTpudyra;

- pH-merp;

- BaHHa ¢ TBepabiM CO, (Cyxoit nea)/aueToHOM UIN XXMKUM a30TOM;

- cywmnka ¢ 3aMopo3Kon (nmodunusartop);

- NeéYb UM MUKPOBOSTHOBAA NEeYb ANA ONPEAEneHns Cyxoro Beca;

- annapar ana MembpaHHoi hunbTpauuu;

- aBTOKNAaB.;

- cpeacTBa Anst 06paboTkM MEYEHbIX BELLECTB;

- 06opyaoBaHue Ans KonuyecTeeHHoro onpeaenenus 14C n 3H B xmaknx n TBepabix npo6ax (Hanpumep,
XUAKUA CUMHTUINNALUMOHHDIN cveTynk LSC);

- o6opyaoBaHue Ana KonuuectseHHoro onpeaenenus 14C n 3H B TBepabIx Npodax (Hanpumep, OKUCnU-
Tenb);

- o6opyaoBsaHue Ans ynaenusanusa netyunx '4C u 3H u3 razosoi cuctemel ynasnusaHus (nocneaosa-
TenbHble NOBYLLKU HA OCHOBE aKTMBMPOBAHHOTIO YISt UMM aHanorM4yHoe o0opy0BaHue);

- o6opyaoBanue ana TCX unu B3XX;

- 06opynoBaHMe AN KOnu4ecTeeHHOro onpeaenenust 14C n 3H ans TCX (ckanep) unu BXKX (nocne-
JoBaTenbHbI AETEKTOP);

- aHanuTuyeckoe obopyaoBaHWe ANA onpeaeneHns uccnegyemoro (M CTaHaapTHOro) BeLecTsa, ecnu
Heo6X0AMMO NPOBEAEHNE KOHKPETHOTO XMMUYECKOTro aHanu3a (Hanpumep, rasosblii xpomartorpad, xpomaro-
rpad ana BAXKX, macc-cnekTpomerp).

6.4.3 Bei6op 06pa3LoB okpyxarowein cpeabl

6.4.3.1 ICTOYHMKN NOBEPXHOCTHOMN BOAbI, aKTUBHOIO UNa UNKU OYULLEHHOW CTOYHOW BOAbI AOMKHBI CO-
OTBETCTBOBATbL UCMbLITAHUIO MoAEnupoBaHuem. [ina NpoBeAeHUNA OLIEHKU KOHKPETHOr0 MecTa akTUBHBIA UIN
MMM OYULLEHHAsA CTOYHAsA BOAA AOMKHbI ObITb NONYYE€Hbl U3 KOHKPETHON CTAHLIMM OYMCTKM CTOUHLIX BOA, ANS
KOTOPOM NPOBOAUTCA UCCneAoBaHue. Takke, NOBEPXHOCTHAsA BOAA AOIDKHA ObITh NonyyeHa BBEPX NO Teve-
HUWIO OT CTaHLMKU OYMCTKU CTOUHbIX BOA. COOTHOLLEHWE STUX KOMNOHEHTOB AOIMKHO BbITh BbIOpPaHO ansa moae-
NUpPOBaHUSA CUEHapUsi yAENbHOro NOToKa (Hanpumep, crabblii MOTOK UM CpeaHui NOTOK). ANbTEPHATUBHO,
€Cnu U3BECTHbI MMAPaBNUYECKUE YCIMOBUSA HUXKE BOAOCTOKA, TECTOBASA CUCTEMA MOXET NPOCTO COCTOATL U3
06pa3uoB, NONYYEHHbLIX HUXE BbITEKAIOLWEro NoToka. OAHAKO TakMe YCMOBUSI U3MEHUMBLI U CROXHbI ANA
MOAEnMpPOBaHHUs.

6.4.3.2 Ons o6Lueli OLEHKM, aKTUBHBIA UM UMM OYULLIEHHAs] CTOYHAsA BOAA AOIDKHbI ObiTb NOMyYeHbl U3
0ObIYHON YCTaHOBKM 0OpabOTKM CTOYHBIX BOA, MPEMMYLLECTBEHHO ObITOBbIX CTOUHbLIX BOA. Takke, NOBEpx-
HOCTHasi BOAA AOIMKHA OTHOCUTLCS K TMMUYHLIM MOBEPXHOCTHLIM BOAAM, KyAa NONagaloT OYULLEHHbIE CTOM-
Hble BOAbl. ECnK XuMnyeckoe BELLECTBO SIBMNSIETCS KOMIMOHEHTOM CTOYHbIX BOA, NOCTYNAIOLLUX HA OYUCTHbIE
COOPY>XEHUS!, UNW SNM30AUYECKU NONAAAET B CTOUHbIE BOAbI, TO CBEXECOOPAHHDBIV aKTUBHbIN U UK OYULLIEH-
Has cToyHas Boaa GyayT naeanbHbl A5s BbINOMHEHUS UCTIbITAHUA. OUYULLIEHHAS CTOYHAA BOAA C YCTAHOBKU NO
00paboTke CTOYHbIX BOA COCTOMT M3 pacTBOpa akTUBHOMO una u 6MONorM4eckux TBepAbIX BELECTB, HO OHA
MOXET N3MEHATLCSA MO YPOBHIO TBEPAbIX BELLECTB U YNNOTHATLCA XNIOPMPOBAHMEM UNKU APYTMMU NPOLECCAMM.
Hannyuymin cnoco6 MoaenupoBaHus 3Toro CLEEHapusi — UCNONb30BaTh (hUNBTPOBAHHYIO CTOHHYIO BOAY U MO-
BEPXHOCTHYIO BOY B COMETAHMU COOTHOLLEHUS pa3baBneHns LeneBoro NpoaykTa u otaenbHoro no6asneHus
OMonorMyeckux TBepabiX BELLECTB aKTUBHOIO Ura C LENeBON KOHUEHTpauuen. ECnu OYULLEHHYIO CTOYHYIO
BOAY TPYAHO MOMYYWTb, aKTUBHBIA UIT MOXET ObITb OT(PUNBTPOBAH UMKN LEHTPUGDYrMPOBaH ANA U3BNEYEHUS
Buonormyeckux TBepabiX BELLECTB, U 3aTeM pacTBop u Guonormyeckue Teepable BELeCTBa B ONpeAeneHHONn
nponopuun MOryT GbiTh A0oBaBneHbl B TECTOBbIN MaTepuan. Ans obwei oueHku, EBponenckoe TexHMYeckoe
PYKOBOACTBO A0ONyCKaeT AeCATUKPATHOE pa3baBneHne OUULLEHHOW CTOUHON BOAbI, coaepxatyen 30 mr/n 6uo-
nornyeckux TBepAbIX BeLECTB, B NOBEPXHOCTHON BOAe, coaepxawlen 15 mr/n B3peLwleHHbIxX Yactuy, [26]. Mo-
3TOMYy, 3 Mr 6Guonornyeckux TBepabix Bewects B 100 Mn hunbTPOBAHHON CTOUMHON BOALI UINU PACTBOpA aKTUB-
Horo una u 900 MN NOBEPXHOCTHOI BOAbI NpMBMMKAOTCA K 06LWemy cueHapuio. [JONONMHUTENbHbIA CLeHapui
¢ 10 Mr Guonornyeckux TBepabiX Bewects U 330 Mn hunbTPOBAHHOW CTOYHONW BOAbLI MM PacTBOpa Ha NUTP
TaKkKe MOryT ObiTb PACCMOTPEHDbI ANsi MOAENMPOBAHWA YCNOBUI ANA KPUTUHECKUX HU3KUX MOTOKOB, KOTOPLIE
MOTYT BO3HUKHYTb BO BPEMS CyXOro ce30Ha.
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6.4.3.3 [na HOBbIX XMMUYECKMX BELLECTB, KOTOpble OyayT HenpepbiBHO NOCTyMNaTb B CTOYHbIE BOAbI,
aKTUBHbIW UN B UeanbHOM Criyvae AOMDKeH ObITb Nomny4YeH oT nabopaTopHOW CUCTEMbI OYMCTKU CTOYHBIX BOA,
Kak, Hanpumep, NopucTbin uunuHap unu CAS [3], Ha KOTOpyYIO NoAAI0TCA CTOYHbIE BOAbLI C COAEPXXaHWEM He-
MeYeHOro Uccreayemoro BeLlecTBa. VICTOMHMK UCXOAHOIO Una, CTO4YHbIE BOAbI (TPUTOK) U YCITOBUS UCNIbITAHUSA
(ncxopHas KOHUEHTpauus, rMapaBnuyeckoe Bpems yaepXaHusi, Bpemsi yaepXaHua TBepabixX BELWeCTB) Ans
nabopaTopHOIi YCTAHOBKM AOMKHbI TOYHO OTpaXaTtb cneuuduyeckue unu obymue CBONCTBA MecTa, Ans KOTO-
poro nNpoBoAuUTCS uccrnegoBaHue. B nocnegHem cnyyae, ans obuiero cueHapus 06paboTku CTOUHbIX BOA [26]
ycraHasnueaetca HRT 6,9 yacos u SRT 9,2 aHen. EBponeickuMm TeXHUYECKUM PYKOBOACTBOM Taloke npea-
nararTCsl yKka3aHus no onpeaeneHnio YpoBHS KOHLIEHTPaLMKM CTOUYHbIX BOA, UCX0AA U3 0XMAAEMbIX UCNONb3ye-
MbIX 06beMOB. B Llenom, paBHOBECHOE COCTOsIHUE OyIET AOCTUTHYTO B TEYEHNE ABYX- UMM TPEXKPATHOrO Bpe-
MEHU yaepkaHua Teepabix Bewects (SRT), nocne yero buonornyeckue TBepable BEWECTBA UM OYULLIEHHAA
CTOYHAasa BOAA MOTYT UCMONb30BaTLCH AN UCMbITAHUA.

6.4.4 Coop, TPAHCNOPTUPOBKA U XpaHEHUe O00Opa3L0OB OKpyXalowen cpeabl

AKTUBHbIN Un HeoBx0aMMO 0TBMPATL M3 0B6NACcTM a3pOTEHKA C XOPOLLUM NEPEMELLNBAHUEM, OYULLIEHHYIO
CTOYHYIO BOZY HY>XHO OTOMpaTh C MECTa BbIFPY3KM U3 YCTAHOBKM 00paboTkM CTOYHLIX BOA. MOBEPXHOCTHYIO
BOAY CreayeT oTéupaTb C M3BECTHOrO MecTa nojayuu CTOYHbIX BoA. B MomeHT oT6opa aomkHa perncrpupo-
BaTbCA Temneparypa o6pasLos. KoHTelHepbl Ans cbopa A0mkHbI 00eCneynBarb 40CTaTOMHYI0 BEHTUAALMIO,
HeobX04MMO NpeanpPUHATL Mepbl MO NPEAOTBPALLEHUIO 3HAYUTENLHOTO MOBbILLEHUS TeMnepaTypbl obpasua
una no CpaBHEHUIO C TEMMNEPATYPOI UCTIbITAHUA. AKTUBHBIN UI1, KAK NPaBUIlI0, XPaHUTCA NPU TeMneparype uc-
NbITAHUSA U MOCTOAHHON aspauun. OBpa3sLbl HE AOIMKHbLI XPAaHUTLCS B 3aMOPOXXEHHOM BUAE.

6.4.5 NogroroBka TeCTOBbLIX NPOG

6.4.5.1 MNMoBepxHOCTHast BOAA AOIDKHA ObiTb OXapakTepu3oBaHa NyTem Uamepenus obLero cogepxa-
HUS1 B3BELUEHHbIX TBepAbIx Yactul, (TSS), o6wen xectkoctn u pH. MNMoacyet ctaHAapTHLIX NNIACTUH U aHanU3
OpraHM4eckoro yrnepoaa He obsasarenbHbl. [pU MCNONb30BaHUM AKTUBHOTO UNa AN ONPEAENEeHNs OYULLIEH-
HbIX CTOYHbIX BOA OYMCTHbIX COOpYxeHui MLSS npoceuBaioT yepe3 CUTO 2 MM, CMELLMBAIOT (N0 BLIOOPY) U
JaloT OTCTOATLCA. B pacTtBOpe M3Mepsilor ypoBeHb KOHUEHTpauun TSS. B noBepxHOCTHyI0 Boay Ao00aBns-
0T pacTBopa 00bEMOM, AOCTATOMHbLIM AN AOCTWKEHUSA KOHLEHTpaUUiA LeneBbiXx OMonoruyeckux Teepabix
BellecTB. Ecnn obbem, HeoOXoauMBIN ANA AOCTUXKEHMA nponopumuu pasbaBneHus LEeneBoro BewecTsa B
TECTOBOM martepuane, 6onbLue, ToO punNbTPOBAHHBIN UMK LEHTPUAYITUPOBaHHBIN PacTBOP akTUBHOTO una ao-
6GaBnsAlT ANs AOCTUXEHUA Heobxoaumon creneHu pasbasneHus. MNpu MCNoNb30BaHUN OYMLLIEHHBIX CTOKOB
U KOHLEHTpaLuuu LeNeBbIX TBEPAbIX BELECTB GUONOrM4eckoro NpoucxoXaeHus B akTUBHOM uUne, CTOYHbIE
BOAbI (HUNLTPYIOT U CMELLMBAIOT C NOBEPXHOCTHOM BOAOW C Leneson nponopuuen pasbasnenus. MLSS rorvo-
BAT, Kak onucaHo Bbiwe. Heobxoanmo nsmeputb pH 1 TSS B NOAroTOBNEHHOW CMECU NOBEPXHOCTHOMN BOAbI.
Takxe MOXeT ObITb BbINOMHEH AONOAHUTENbHBIN CTaHAAPTHBLIN NOACYET KONUYECTBA NNACTUH U aHanu3 op-
raHnM4eckoro yrnepoaa.

6.4.5.2 MoarotoBka abMOTUYECKON CMeCH, KaKk NPaBuUO, OCYLLECTBNSAETCA C UCNONb30BAHUEM KOMOU-
HauuKU XMMUYECKOW M TEnnoBoin crepunusauuu. MoarsepxaeHHbIM cnocobom asnseTca aobasneHue pac-
TBOpa xnopuaa prytu (0,1 r/n) B cMeCb, KOTOPYIO 3aTem oGpabaTbiBaloT B aBTOKNABE B Te4€HUE MUHUMYM
90 MUHYT Npu Temneparype u gasneHun okono 121 °C u 15 psi (1 atm) cooTBeTCTBEHHO. OBbLIMHO, 06bEM
cpeabl COCTABMSIET MEHbLUE UMW PaBEH NONOBUHE 00beMma KOHTEHHepa ana aBToknasa (Hanpumep, 500 mn
NOBEPXHOCTHOW BOAIbI B NTMTPOBOM KOHTelHepe). Mocne oxnaxaenus pH abuornyeckoit cMecu HeobGxoaMmo
M3MEPATb U OTPErynupoBaTh B 3aBUCUMOCTU OT BMAA BUONOrMYECKN aKTUBHOW cMecu. [insl yMeHbLUeHUs 00-
pa30BaHWUA AONONHUTENBLHBLIX OTXOA0B, ANA AeakTUBauuu CMECU NOBEPXHOCTHOM BOAbI TAKKE MOXET ObiTb
paccMOTPEHO UCMONb30BaHNE anbTepPHaTUBHBLIX NOAX0AOB.

6.4.6 MogroroBka uccneayeMoro sewecTea

6.4.6.1 B naeannHOM criyyae aAnsa NnpuroTosfieHUA OCHOBHLIX PACTBOPOB MCCNEAYEMOrO U CTAHAAPTHOIO
BeLLEeCTB He0BX0AUMO UCNONb30BaTh AUCTUNNNPOBAHHYIO BOAY. Mpn HEOOX0AUMOCTM ansTepHaTUBHbIA METO/,
MOXeT ObITb UCNONb30BaH Ans CONOOUNM3NPOBAHUA UMM AUCNEPTMPOBAHUA UCCIEAYEMOro BELLECTBa B CO-
OTBETCTBUU C €ro 00bIMHON (POPMOI NOCTYNNEHUA B OKPYXKAIOLLYIO cpeay. PacTBOpUMBbIE B BOAE HETOKCUYHbIE
pacTBOPUTENN MOTYT UCMOSb30BATLCA, €CMN UCNBITAHUE HEBO3MOXXHO UHAYe, HO CrieayeT yAenuTb BHUMaHWe
OpraHN4eCKUM KOMMOHEHTAM CUCTEMbI, NOCTYNAIOWMM B CUCTEMY NpU A0BABNEHUU OpPraHMYECKUX pacTBO-
puteneii. B kauecTBe ansrepHaTuBbl, o6pasew MoxeT ObiTb 406aBNeH B TECTOBYIO CUCTEMY B YUCTOM BUAE
Takum obpa3om, uTobbl 06ecneunTb UX MakCUManbHoOe u BbICTpoe pacnpeaenieHue B TECTOBbIX NpoGax. Ans
BELLECTB, KOTOPbIE NMOX0 PaCTBOPUMbI B BOAE U OGLIMHO B3aUMOAEICTBYIOT CO B3BELLEHHbIMU TBEPALIMU BE-
LecTBaMmn, MOXeET ObITb LienecoobpasHbiM aacopbuposarb Uccnegyemoe BelleCTBO Ha MHEPTHOM TBEPAOM
HOcUTENe, KOTOpbIM 3aTeM A00aBNAETCA K TECTOBON cucteme. Ecnu nccneayeMmoe BeLecTBo He MOXET ObiTb
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paBHOMEPHO pacnpeneneHo BHYTPU TECTOBOW CUCTEMbI 4O HaYamnbHON TOYKKM 0TGOpa Npo6, rOTOBATCA MHAM-
BMAYarbHblIe TECTOBbIE CUCTEMbI, KOTOPbIE MCKINIOYAIOT U3 UCMbLITAHUA Ha Ka)Xaom atane otéopa npoo.

6.4.6.2 O6bem fJoDaBNEHHOro pacTBOPa AOMKEH UMETb AOCTaTOMHYIO KOHLEHTpauuio Ana obecneveHus
ObICTPOro U PaBHOMEPHOIO pacnpefernieHust UCCrieayeMoro BellecTsa B Npo6e u TOYHOro BHECEHUst A03bl
B aHanoruyHble npobul. B naeansHoM criydae, npu 4O3MPOBAHUM BOAHLIX PACTBOPOB A00aBNEHHbIN 00bLEM
A0SkeH BbITb 2 2 Mn 1 < 10 MN; AN HETOKCUYHBLIX pacTeopuTenei < 0,1 mn/n. Mpu Heobx0aAMMOCTK, pacTBO-
pbl AN AO3UPOBAHUS MOTYT ObITb MPUrOTOBMNEHbI 3apaHee U XPaHUTLCA Ha xonoae. AKTUBHOCTb OCHOBHOTO
pacTsopa HeoBX0AMMO NPOBEPUTL C MOMOLLLIO KUAKOCTHOM cuMHTUNNAuuu LSC.

6.4.7 YcnoBusa npoBeAeHUs UCNbITaHUA

6.4.7.1 TemnepaTtypa UcnbiTaHus

MHkyBaumsa nomkHa NpoBOAUTLCA B TEMHOTE (NPEANOYTUTENBHO) UMK B PACCEAHHOM CBETE NPU KOHTPO-
nupyemon Temneparype, paBHON Temneparype UCNbITAHUA U HOpManbHOW nNabopaTopHoON Temneparype or
20 po 25 °C.

6.4.7.2 BeTpsixuBaHue/nepeMeLLnBaHue

[na nogaep>xaHus nna B XOpoLLO NEPEMELLIAHHOM U CYCNEHAMPOBAHHOM COCTOSIHUM, TECTOBbLIE COCYAbI
HenpepbIBHO BCTPAXMBAIOT UMM UX COAEPXMMOE HENPEpPbIBHO NepeMeLumBaioT. BeTpaxuBanue/nepemelumsa-
HWe Takke obreryaeT nepeHoc kucnopoaa u3 ceo60aHOr0 NPOCTPAHCTBA COCYAA B XUAKYIO (ha3y, BCneacTBue
Yero COXpaHAKTCs HeobXxoauMble ad9pOBHbIE YCINOBUS.

6.4.7.3 MpogomKUTENbLHOCTb UCMbITAHUS

MpoaomKMTENbHOCTb UCNbITAHMA A0MKHA ObiTb 4OCTATOMHON ANS OUEHKU CTENEHU U CKOPOCTM Buopas-
NOXeHNa XMMUYECKOTO BELLIECTBA B XOA4€ HOPMAarnbHOIO BpeMeHU ero npebbiBaHUs B O4YUCTHBIX COOPYXEHUSIX
B 30HE CMELUEHUSI OUYULLIEHHbIE CTOYHbIE BOJIbl — NMOBEPXHOCTHAs BoAA. OObIMHO Nepuoa UCNbITAHWA ANUTCA
NpubnmM3anTensHo 28 aHel. McnbiTaHne MoxeT ObiTb NPOANEHO Ha GonbLuee BpeMa ANs NONy4YeHUs 4ONOSHU-
TeNbHbIX JaHHbIX ANS OLEHKU KUHETUYECKMX KOHCTAHT UMK ONpEeAeneHus NONHOTLI Pa3NOXeHUS B YCNOBUSIX
ucnbiTaHus. B MHOM cnyyae, ucneiTaHue MOXET ObITb NMPEKPALLEHO PaHbLUE BPEMEHU, €CMN NPOLECC pa3fo-
XKEHWSA JOCTUraeT nnaro.

6.4.8 KonuyecTBO TECTOBLIX COCYAOB

Kak MUHUMYM, AN KaXXaok TECTOBOM KOHLEHTpauumM HeobxoammMo UCnonb3oBaTb OAUH aGNoTUYECKUn u
0AWH BuoTuyeckuin cocyn. Ons kaxaon npobbl MOXHO NOArOTOBMTL NaparenbHblie 06pasLbl C LENbIo yyeTa
OTKIOHEHMI (HaNpUMep, No TPy napannenbHbiX NPobel). OgHAaKo, yBENMUYeHue KonuyecTsa npod Ans Kaxxaoro
obpasua nydile oTPa3nTCA Ha KA4YeCTBE KMHETUMYECKMX AaHHbIX, NONyYeHHbIX B GonblieM AuanasoHe, Yyem
yBenu4YeHue KonmM4ecTea napannenbHbix npoo.

6.5 Mpouenypa ucnbiTaHuA

6.5.1 losaupoBaHue

B Ha4ane ucnbiTaHna TECTOBLIN COCY/ OTKPLIBAIOT 1 MCCREayeEMOe BeLLECTBO A06aBNSAIOT KONMYECTBEH-
HO HEMoCpeCTBEHHO B Npoby nNpu NOCTOSHHOM NepemeLumBaHun. Pekomenayercs BBOAUTb 403y NOCTENEHHO
HWKE YPOBHA BO34yX—BOAA ANA 0becnevyeHuss paBHOMEPHOTO pacnpeaerieHus Uccneayemoro BellecTsa B
uccnegyemMoii cpeage. Buotuyeckne n abuotuyeckue obpasubl 403MPYIOT aHanorMyHbiM cnocobom. Kak npa-
BUIIO0, BUOTMYECKNE CUCTEMbl AO3UPYIOTCA NMepBbIMU, a 3aTeM abuoTuyeckue cuctembl. TOUHOE BpeMms, Kak
npasuno, nmeeTt Bonee BaxHOE 3HayeHUe Ans BUOTUYECKMX CUCTEM MO CPABHEHUIO C aBUOTMUYECKUMU Ans
NPOBEAEHUS KNHETUYECKNX aHaNu30B.

6.5.2 Npacpuk orGopa npod

WHTepsanbl ot6opa npo6 BbIGUPAOT, OCHOBLIBASAACH HA CYLLECTBYIOLLUX [ aHHbIX O BUOPA3NOXKEHUN UMK
pesynbTatax npeaBapuTenbHOro UCCneaoBaHUs, MOCKONbKY YHUBEPCANbHOMO YCTAHOBIEHHOTO rpaduka or-
6opa npob He cyLecTByeT. PekomeHayeMbiin rpachmk ot6opa npob ansa GbICTpo pasnararoLmMxXes XMMUYECKUX
BewectB — 5, 30 u 60 MuHyT, ¢ fononHuTENbLHLIM 0TOOPOM NPo6 vepes 3, 5, 8, 12 n 24 vyaca. Mocneaywuie
npoBbl MOryT BbiTb 0TOGpaHbI Yepes 2, 3, 4, 5, 6 u 7 gHeli 1 kaxayio Hegento Ao 28-ro gHs. Mpadumk otbopa
npo® Ans MeANeHHO pasnaraloLMXcs XMMUYECKUX BELLUECTB J0IKeH GbiTh paspaboTaH Tak, utobbl B xoae
chasbl pasnoxeHus 66110 NPeayCMOTPEHO A0CTaTOMHOE KOMMYECTBO U3MEPEHUIA.

6.5.3 MiamepeHne MUHepanusauum

MuHepanuaauua MOXeT ObITe U3mepeHa NPAMbIMA UMK KOCBEHHBIMU METOAAMMU.
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6.5.3.1 KocseHHble uamepeHus 14CO,

MuausuayanbHble napannencHble npobbl (Hanpumep, 1 mn) otbupatoT U3 Kaxaoro obpasua B oTAenb-
Hble (prakoHbI, KOTOPbIE COAEPKAT AOCTATOYHOE KONMMYECTBO KMCnoThl (HanpuMep, 1 mn 0,1 H. HCI) Ansa cHu-
XKEHUA pH 40 < 2, 1 NOMELLAOT B BbITAXHON LKad.

B TeueHne HeCKONbKUX 4YacoB Npobbl 6apboTMPYIOT BO3AYXOM UMM OCTABNAIOT HA HOYb ANS TOrO, YTOObI
pacTBOPEHHbIN 14002 anddynauposan 3 npob. Mpobbl CMELIMBAIOT CO CUMHTUNMSLUOHHBIM KOKTEREeM,
noaxoasiLyMM Ans Matpuubsl Npobbl, U aHaNU3KUPYIOT ¢ nomoLblo LSC. MpoueHT 14002 paccyuTbIBaETCA U3
pasHuLbl Mexay obLmMm noacHeToM B BUoTndecknx n abnotnyeckux npodax.

6.5.3.2 Mpsimble usmepenus 14CO,

Ons ObICTPO pasnaraloMXcsi BELUECTB MOXKET ObiTb 3aTPyAHUTENbHbLIM TOYHOE U3MEPEHNE CKOPOCTH
BblAENeHus 14002 13-3a CKOPOCTM MaCCOBOIO NepeHoca 14002 13 cBOBOAHOrO NPOCTPaHCTBa cocyaa B OC-
HOBHYIO NOBYLLKY. B faHHbIX yCNOBUAX PEKOMEHAYETCA NPOBOANTL KOCBEHHbIE U3MEPEHUS 14CO2 oflHOBpeE-
MEHHO C MPSAMbIMMU.

BelaenusLuniics 14002: nepBas OCHOBHAs NOBYLLKA CUCTEMbI YNABNMBAHUA yAANSeTca U BbICTPO 3aky-
nopusaetcsi. OcranbHble NOBYLUKMA NPOABMUIaloT BNepes B TOM Xe Nopsake U 3a CyLeCTBYOLLMMU NOBYLLKAMU
pasMeLLaloT CBEXME NOBYLLKM, KaK MOXHO CKOPEE MOAKIMIOYAIOT CUCTEMY ynaBnuaHus. MoBTOPHbIE NPOOkI
(Hanpumep, 1 M) U3 OCHOBHOW MOBYLLKW YAANAOTCA, MOMELLAIOTCA B CUMHTUMNNSAUMOHHBIE (INAaKOHbl U CMe-
LUMBAIOTCA C CUMHTUMMALMOHHBLIM KOKTEMnem, NoAXoAALWMM ANs MaTpuubl Npobel, U aHanu3upyT ¢ NOMO-
wbto LSC.

Mpobbl pacTBOPEHHOTO 14002 (Hanpumep, ot 25 go 50 mn) yaanswTcsa yepes oTBepcTue Ansa otbopa
npob B TECTOBOM cocyae. 3aTeM UX NOMELaloT B cocyabl (HanpuMep, CTeknsaHHbIn Buometp Bellco 2556-
10250), 060pya0oBaHHbLIE OTCEKOM, COAEPKALLMM COOTBETCTBYIOLLNIA abcopbeHT CO, (Hanpumep, 1,5 H. KOH).
Cocyabl 3aKkynopuBatoT u 06aBNsIOT AOCTATOYHOE KONUYECTBO KUCNOThI (Hanpumep, 6 H. HCI) ansi CHmkeHus
pH npo6 ao < 2 6e3 coobeHus npob ¢ atmoccepon (MpunoxeHue A). Ob6pasuam NO3BONAIOT OTCTOATLCS B
TeYeHne JOCTaTO4HO NMPOAOIMKMTENLHOTO BPEMEHU (HanpumMep, Houu), 4ToObl CO, AnddyHaMpoBan u3 pac-
TBOpPa M NPOU3OLLIO €ro ynasnupaHme abcopbeHToM 13 cBOOOAHOrO NPOCTpaHcTBa cocyaa. Obpasubl abcop-
GeHTa CMELUMBAKOT CO CLUMHTUIMAUMOHHBIM KOKTERNEM, NoAXOAALLUMM ANS MaTpuubl Npobbl, U aHanM3upyiorT
¢ nomowbio LSC.

6.5.3.3 KocseHHble nameperus 3H,O

MHaveuayaneHele napannensHbie npobbl (Hanpumep, 1 mn) oTbupaloT us TeCToBLIX 0Opa3LOB B OT-
AenbHble riakoHbl, cogepXalume 40CTaTOMHOE KONMYECTBO KUCNoTel (Hanpumep, 1 mn 0,1 H. HCI) anAa cHu-
XEHUS BENUYMHBI pH 40 < 2, 1 NOMELaloT B BbITSXKHOW Lwikad.

MonoBuHy 06pas3sLOB HEMEANEHHO aHANMU3UPYIOT C NOMOLBLIO LSC aAna «Mokporo» uaMmepenus. Ocrtanb-
Hble 06pa3ubl MONMHOCTbLIO CyLaT ANA yaaneHus 3H20. O6GpasLpbl CMELLMBAIOT CO CLUUHTUNNALMOHHBIM KOKTEN-
neM, NOAXoAALLMM ANA MaTpuLbl NpoObl U aHaNU3NUPYIOT ¢ NoMoLbio LSC. MpoueHTHoe coaepXkaHne 3H20 pac-
CYMTBIBAETCA UCXOAA U3 Pa3HULbI Mexay oOLLMM NOACHETOM B MOKPbIX U CyXux 06pasLiax U MCXOAHbIM YPOBHEM
paauoaKTMBHOCTM, BBEAEHHLIM B 06pasLibl.

6.5.4 N3mepeHune o6en paguoakTUBHOCTU NOBEPXHOCTHOM BOAbI

Manbie 06pasubl CMELLAHHBIX XUAKUX NPo6 (Hanpumep, 1 M) aHanU3uPYIT HENOCPEACTBEHHO C NO-
MoLbio LSC ana KONUYeCTBEHHOTO onpeaeneHua OCTaBLIENCA paanoakTUBHOCTM B kaxaoin npobe noeepx-
HOCTHOI BOAbI NO NPOLIECTBUM ONPEAENEeHHOr0 Nepuoaa BpeMeHu. [laHHble U3MEPEHUs UCNONb3YIOTCA ANS
noATBEPXAEHUA TOro, YTO BOCCTAHOBNEHWE PAAMOAKTMBHOCTU M3 SKCTparMpoBaHHbIX 06pa3uLoB sABNseTcs
NPUEMNEMBIM W ANA KOHTPONSA CNAaPeHusA.

6.5.5 3amepeHne ncxoaHoro BelecTsa u NPOAYKTOB pasfioXeHUs

6.5.5.1 kcTpakuun

MpoGy oT6upaloT u3 abuotuyeckux n GuotTnyeckux obpasuo. O6Lem nNpobbl, Kak NPaBMNO, COCTaBNAET
2 25 mn. Tem He meHee, oObem Oyaer 3aBUCETb OT TECTOBOIM KOHLEHTpAUWK, YAeNbHOW akTUBHOCTU U YyB-
CTBUTENbHOCTW aHaNUTUYECKUX Npoueayp.

[nsA KOHUEHTPUPOBAHUS U n3BNeYeHns 06pa3L0B MOTYT UCNONb30BATLCS pasHble NoaAxoAbl. MoaTeepX-
AEHHbIV NOAX0A ANA HENETYYNX UCCneayemMblX BeLWECTB BKNIOYAeT MIHOBEHHOE 3aMOpaXkuBaHue o6pasuoB ¢
nocneayiowiein nuocpunusaumnen n 3KCTpakymen cyxoro octarka COOTBETCTBYIOLLMM(M) pacTBoputenemM(samu)
ANA UCXOAHOTO BELLEeCTBa U NPOAYKTOB pa3noxeHns. MrHoBeHHOe 3aMopaxuBaHue BbICTPO OCTaHaBnNUBAET
6uonornyeckyio akTUBHOCTb 6€3 raponu3a UnNKU UHOT0 M3MEHEHUs NabunbHbIX Uccreayemblx BelecTs. 3a-
MOpaxmBaHue ABNAETCA ObICTPLIM NPOLIECCOM, €CNW ANA NOFPY>KEHUSA cocyaa ¢ 06pa3LoM UCNOonNb3yeTcs J10-
CTaToqHO rny6okas BaHHa C CyXuM NbAOM/aLETOHOM WA XMAKUM a30TOM. YPOBEHb 3aN0SIHEHUA BaHHbI A0M-
YKeH NOKpbIBaTh ypoBeHb Npobbl B cocyae. Mpu dunbTpaumm skcTpakTa nony4yaioT akcTparupyembie Teepabie
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BellecTBa. PunsTp AOmKeH ObITb COBMECTUM C TUINOM pacTBoputens (Hanpumep, BOAHLIM UINU HEBOAHLIM).
Mony4yeHHble 9KCTPaKTbl MOTYT ObITb CKOHLIEHTPMPOBAHbLI BbiNApMBaHUEM, U 00LLas pagMOaKTUBHOCTb B KaX-
[OM 3KCTpaKTe onpeaensercs ¢ nomoulpto LSC.

[na neryunx uccnegyembix BelecTs, obpasel MOXeT ObiTb NPoOnyLeH Yepe3 OUNbTP U KONIOHHY UIK
AUCK TBepao(hasHON IKCTpaKuum, NOMELLUEHHbIE B TaHAEME, KOTOPbIE€ 3aTeM 3MOUPYIOT NOAXOASLUMM pac-
TBOpUTENEM ANS U3BNEYEHUA UCCNEeQYEMOro BELLECTBA U NPOAYKTOB Pa3noXXeHusi. AnNbTEPHATUBHO, BOAHbIE
obpasLbl MOTyT 9KCTParMpoBaTb C MOMOLLLIO COOTBETCTBYIOLLEN CUCTEMBbI PAcTBOPUTENSA C NMOCNEAyIoLen
duneTpaymenn M u3BneYeHUeM TBEpAbIX BeLlecTB GUOMAacCLl NpuU YCNOBUM AOCTAaTOMHOW 3h(EKTUBHOCTH
akcTpakuuu. O6was pagMoakTUBHOCTb BO BCEX IKCTpaKTax onpeaensietcsi ¢ nomouwbio LSC. MNpu KOHUEH-
TPUPOBAHMK IKCTPAKTOB, COAEPXKALLMX NETyUne BELLEeCTBA UNKU NPOAYKTLI Pa3noXeHus, crneayet cobnioaarb
OCTOPOXHOCTb.

MoryT ucnonb3oBarbCs M Apyrue NoaxoAbl, HO ANA BCEX MOAX0A0B BaXXHO PErMcTpMpoBaTb U3BneYeHue
U yuYnuTbiBaTb BPEMH, HBOﬁXODMMoe ANA npekpawieHuns 6uonoruyeckomn AKTUBHOCTHU, U UCNomnb30BaTb €ro Ansd
BpemeHu otbopa npo6 Ansi KNHETUYECKOro aHanu3a.

6.5.5.2 AHann3 UCcxoaHOro BELLECTBA M NPOAYKTOB pPa3noXeHus

OTHOCUTENBLHO BOMbLUOE COAEPKAHUE UCXOAHOrO BELUECTBA U NPOAYKTOB PAa3rOXEHUS B KCTPAKTaX
MOXET ObITb ONpeaeneHo ¢ NOMOLLBIO TOHKOCNOMHOK xpomarorpactum (TCX), BbICOKOI(EKTUBHON XXUAKOCT-
Hon xpomarorpacdum (B3XKX) unu apyrux MeToaos pasgaeneHus ¢ BO3MOXHOCTbIO 0OHapy>XeHUs paauoaKkTuB-
HOCTH.

Ecnu AoCTynHbl YyBCTBUTESNBHBIE cneundu4eckne aHanuTUYeCckue MeToabl, NepeuYHOE Bruopasnoxe-
HWE MOXHO OLIEHWUTb, M3Mepss OOLLYIO OCTaTOMHYI0 KOHLEHTpauMIo UCCNeayemMoro BeLecTsa U nNpoayKToB
pPa3noXxeHus BMECTO UCMONb30BAHUS PAAUOU3OTONHBIX METOAOB.

6.5.5.3 Xapakrepucruka NnpoayKTOB PasnoXeHus

Ecnu BO3MOXHO, Xxpomatorpaduyeckoe noeieHne Hem3BeCTHbIX MMKOB HEOGX0AUMO CPaBHMBATL C NU-
KaMu Ans oxxuaaembiX NPOAYKTOB pa3noXeHus, ecnu CyLecTByIOT COOTBETCTBYIOLLUE ayTeHTUYHbIe CTaHaap-
Tbl. B 06LwemM cnyyae KOnMYecTBo U YMCTOTA NPOAYKTOB PA3NOXEHUs, NOMYYEHHbIX B HACTOALLEM UCNbITAHWUMN,
AenaeT HEeBO3MOXHbIM NPOBEAEHUE OKOHYaTeNbHON uaeHTUdMKauMmn Apyrumm npambimm cnocobamu. B 3a-
BMCUMOCTMW OT Xpomatorpadmyeckoro noseaeHus, kak NpaBuno, MOXXHO ONpPeaennTb, ABNAETCA N meTabonut
fonee unu MeHee MOMAPHLIM, YEM UCXOAHOE BELLECTBO. Takas MHMOpPMALUS B COMETAHMU C U3BECTHLIMU
BUoXMMMYECKUMN peakunamMu n nosasrneHnem n NCHE3HOBEHNEM metabonuTa B xoane 6M0pa3ﬂ0)|(eHl/I$| MOXXET
chopMmMpoBaTh AONONHUTENbHYIO OCHOBY ANs uaeHTudukaumn. Ecnu HeoGxoammo, P, OCHOBHLIX NPOAYkK-
TOB Pa3MOXKeHUs1 MOXET ObITb OLieHEHO ¢ nomMoukio BAXKX (Hanpumep, [27]) ¢ uCNONb30BaHMEM MOTOYHOIO
JeTekTopa paguoakTUBHOCTH.

6.5.6 MiamepeHue U3BreYeHHbIX TBEPObIX BEWECTB

M3BneyeHHble TBEPAbIE BELLECTBA CXUraloT ANS OnpeaenieHns YpOBHS aKTUBHOCTU OCTaBLUMXCSl TBEp-
[blX BELECTB. ANbTEPHATUBHO, (OUNLTPLI MOTYT aHANU3MPOBaTb HENOCPEACTBEHHO C nomoubio LSC. OaHako
npu BbICOKOM YPOBHE PacTBOPEHHOrO 14002 Ha pUNLTPe COXPaHATCA MUKPOOPraHu3mbl U kapboHartsl. B
Takux cnyyasx, punsrp norpyxatot B cnabwiit pacteop kucnotel (1 mn 0,1 H. HCI) Ha HekoTopoe BpeMs (Ha-
npuMep, Ha HOYb), YTOObI 14002 anddyHanposan u3 06pasuoB nepea nposegeHmem aHanu3a LSC. YpoeHb
pPaanoakTUBHOCTHU B BunoTnyecknx TBEpPAbIX BeLlecTBax BbilLe, YeM B TBEPAbIX TENnax U3 abuoTnyeckoro KoH-
TPONS, YTO 0ObLIYHO ABNSIETCA CBUAETENLCTBOM BKIOYEHUSI PaaMOaKTUBHOCTM B BUOMAacCCy.

6.5.7 U3amepeHUne paanMoakTMBHOCTU FeTY4YUX BelLeCTB

IleTyune nccnegyemble BeLECTBA U3BMEKAIOTCA M3 FIOBYLLEK COOTBETCTBYIOLUMMMW pPacTBOPUTENSMU, U
pPaauoakTUBHOCTb 9KCTPAKTOB aHanm3upyeTcsa ¢ nomowbio LSC. OTHOCUTENBHO OONbLLOE KONMMYECTBO UC-
XOAHOTO BELLECTBA M MPOAYKTOB Pa3NOXeHUs B 9KCTpaKTe(ax) MOXeT ObITb ONpeaeneHo, kak ONnMCcaHo BhiLLe.

7 BuopasnoxeHue B CMelaHHOM CUCTEMe: HeoBpaboTaHHbIe CTOUYHbIE BOAbI —
NOBEPXHOCTHbIE BOAbI

7.1 BBeoeHue

7.1.1 OOLWEeNpUHATON NPAaKTUKO Pa3BUBAIOLLMXCH PETMOHOB, B KOTOPLIX OTCYTCTBYET OYUCTKA CTOYHbIX
BOJ, ABMAETCA CMMB CTOKOB HENOCPEACTBEHHO B MOBEPXHOCTHbIE BOAbI. JaHHbIA METOA UCMbITaHUS CcO3aaH
ANSA MOAENUPOBaHUA TakUX CUTyaLMI U OLEHKM BuopasnaraeMoCTu XMMUMYECKOro BeLLEeCTBa, nonaaatoLero B
NMOBEPXHOCTHbIE BOAbI B COCTABE HEOUULLEHHbIX CTOKOB. Onpeaensia cteneHb 61opasnoXeHus, a Takxe CKo-
POCTb MEPBMYHOIO 1 MOMHOr0 BUOPA3NOKEHUSI B YCIOBUSAX HEMNOCPEACTBEHHOTO CMBA, MOXHO NOAYYUTL NO-
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nesHble CBEAEHUS, UCMOMb3yeMble AN OLIEHKU CHUXEHUSI KOHLIEHTPALMKU XMMUYECKNX BELLIECTB, B pesynerare
6uopasnoxeHuns, No mepe ABMKEHUA BOAbI U3 MECTA BbIMyCKa CTOMHbLIX BOA. K TOMY e, JaHHO€ CHUXEHWe
MOXXET ObITb CONMOCTABIIEHO C YMEHbLUEHUSIMU NoKasaTenei 0CTanbHbIX KOMNOHEHTOB CTOMHLIX BOA, TAKUX Kak
Buoxumuyeckas notpebHocts B kucnopoge (BrkK), xumuueckas notpedHocts B kucnopoae (XMK) unu obuee
KONMM4ecTBO opraHuyeckoro yrnepoga (OOY). Cucrema UCNbITAHUA COCTOUT U3 CBEXeCOOpaHHbIX 00pa3uos
CTOYHbIX U MOBEPXHOCTHbIX BOA. [ONE3HOCTL YCTAHOBMEHHbIX PE3ynbTaToB CKOPOCTU 3AKIIOYAETCH B TOYHOM
NPOrHO3UMPOBAHUN HWKEMOTOYHOIO BO3AEWCTBUA, NOCKOSNbKY NOMOrYT CONOCTaBUTb TOYHOCTL MOAENUPOBAHUSA
C [IeCTBUTENbHLIMU YCMOBUSIMM CMELLAHHOW 30HbI. Hapaay € KOHUEHTpauuen OMbITHOro Marepuana, npu
co3aHnK TecTa He0BX0AMMO YuUTbIBaTh Takue PakTopbl Kak KOHUEHTPALUWA KUCNOpPoAa U CTENEHb, A0 KOTO-
POV NPOUCXOAMUT Pa3XKEHUE BbIXOASLLEro NOTOKA B NOBEPXHOCTHLIX BOAAX.

7.1.2 Yo KacaeTcs XMMUUYECKMX BELLIECTB, NPUCYTCTBYIOLMX B CTOMHON BOAE, TO ANs HUX CBeXecobpaH-
Hble 00pasLpbl CTOYHbLIX BOA M MOBEPXHOCTHbIX BOA, MHKYOMPOBaHHbIE CNEaOBLIM KONMMYECTBOM BELLECTBA C
paavoakTUBHOW METKOW, 0becneyar camble peanucTUYHbIE KWHETUYECKUE NapaMeTphbl, KacaloLwmecs TEeKyLUen
Harpy3kum XMMUYECKOro BELLEeCTBa. [ins BEeLEeCTB, He BCeraa NPUCYTCTBYIOWMX B CTOMHBIX BOAAX, CneayeTt Jo-
0aBWTb JOCTATOYHOE KONMYECTBO OMBITHOTO XUMUYECKOTO BELeCTBA (MEYEHOr0 N HEMEYEHOr0), A0 Npubnu-
3UTENbHO 0XXMAAEMON KOHLIEHTPALMK B CTOYHbIX BOAAX BO BPEMS 3NM30AUYECKOr0o BbiNycka uiu nocre npo-
MbILLIEHHOTO BHEAPEHUSA HOBOrO XMMUYECKOro BewlecTsa. Moaxoabl AN OLEHKU 0XXMAAaeMbIX KOHLEHTpaLmii
B CTOYHbIX BOAAX MOXHO HaWTu B [25] u [26].

7.1.3 Hanny4ywmm cnocoboM npu HU3KOM YpOBHE pasGaBneHus ABnsAeTcs MHKyGupoBaHue cmecel B
YCNOBUSAX MOHWXXEHHOTO COAEep>KaHusi pactBopeHHoro kucnopoaa (PK) (ot 1 4o 4 mr/n) ansa moaenmpoBaHus
noTpeBHOCTM Kucrnopoaa Ao Mecta cbpoca CTo4HOM BOAbl. B ucnbiTaHun Takoro Tuna, XMMum4eckoe BeLLECTBO
U NONyNALUK paspyLUMTENel He HAXOASATCA B HEM3MEHHOM COCTOSIHMM, NOSTOMY HabmiogaemMas KuHeTuka oy-
A€eT KBa3unepBoro unum sToporo nopsagka Monod.

7.1.4 NicnbiTaHne MOXeT ObITb BbINOMTHEHO OAHOMA3HLIM UK AByda3HbIM cnocobom. B nocnegHem cry-
yae, 6uopasnaraeMoCTb OLEHUBAIOT B CTOYHOW BOAE, 3aTeM pa3baBnsioT B OUMLLIEHHON UMW NOBEPXHOCTHBIX
BOJAX, CoAepKaLuux CTOYHbIe. B AaHHOM UCMbITAHUK, ONbITHOE XMMUYECKOE BELLECTBO A03UPYIOT B CTOYHbIE
BObl, pa3baBnsemble B O4MLLEHHBIX MOBEPXHOCTHbLIX BOAAX, OTCEXMBAs NMPU 3TOM MCYE3HOBEHME ONbITHOIO
BELLECTBA U TPAAMLMOHHbIX 3arpasHaiowmx sewects (no BIK, XIMK, 1. n.) Ha npoTskeHun Bpemenn (dhasa 1).
Mocne yero, 4o6aBNAIOT BTOPYIO 403y ONBITHOTO XMMWUYECKOro BELLECTBA N CTOMHON BOAbI B 3TY XXE€ CUCTEMY
Ans MoaenupoBaHusi pasbaBneHUa CTOYHbIX BOA B MOBEPXHOCTHLIX BOAAX, NPEABAPUTENbHO 3arpsi3HEHHbIX
CTOYHbIMK (ha3a 2).

7.2 O6wasn npoueaypa ucnbiTaHUA

7.2.1 OnbITHOE XMMUYECKOE BELIECTBO MHKYOMPYIOT C UCNONb30BaHMEM abUoTUYECKON U BUOTUYECKON
CMECMU CTOYHbIX BOA U MOBEPXHOCTHLIX BOA, OObIYHO B YCNOBUAX YMEHbLUEHHOrO cogepxanusa PK (ot 1 go
4 Mr/n) Ha npoTsKeHWK Bcero nepuoga. OTHOLWEHME AaHHbLIX KOMNOHEHTOB OCHOBAHO Ha cneuuanbHbIX UIn
obLux cueHapusix cOpoca CTOKOB B MOBEPXHOCTHbIE BOAbI. Buonormyeckas akTMBHOCTb NOAABMSETCA MpU
abnoTMYECKOM KOHTPOSIE, KOTOPbINA UCMONb3YETCA ANS OLEHKU MUHEepanu3auum no pasHuue, onpeaensiowen
3MMPEKTUBHOCTL KCTPAKLUN 1 BOCCTAHOBANEHUA NCXOAHOW MONEKYNbI, N KONUYECTBEHHOTO ONMUCAHUS APYrux
MPOLIECCOB Pa3noXeHUs, Takux Kak rmaponu3, okucneHue, ncnapeHue unu copoums Ha SKkCnepuMeHTanbHOM
obopynoBaHum.

7.2.2 Ecnu onpeaeneH aHanMTUYECKMin MeToa ¢ HeoBxoAUMON YyBCTBUTENbHOCTbLIO, CKOPOCTb pasno-
KEHWA UNK TpaHcopMaL MM UCXOAHOTO BELLECTBA MOXKET ObITb OnpeaeneHa ¢ UCNOsIb30BAHNEM HEMEYEHOTO
uccneayemMoro BeLecTBa unu no nocneaytoLei yobinm XuMm4eckoro BeLUeCTBa HeNOCPEACTBEHHO B CTOYHbIX
Bogax. TeM He MEHee OKoH4YaTenbHOEe BUOPa3NOXEHME HE MOXKET ObITb OnNpeaeneHo, ecnu nyTb Buopasnoxe-
HWSA He U3BECTEH AOCTATOYHO XOPOLLIO M ANA NOTEHUMAanNbHbIX MPOAYKTOB Pa3fnoXeHusl He JOCTYNMHbI aHanuTu-
yeckne MeToabl C HE0BX0AMMON YYBCTBUTENBHOCTBIO.

7.2.3 OKonornuyeckm 3HauMmble KOHLEHTPAaLMKU NCCReayemMOoro BeLLECTBa 403NPYIOTCS B abnoTudeckune u
6MOTMYECKNE TECTOBbIE CUCTEMbI, KOTOPLIE MHKYOUPYIOTCA NMPK COOTBETCTBYIOLLEN TEMNepaType ¢ Henpepbis-
HbIM NepemMeLunBaHnem. Bruotuyeckue o6pasubl MHKYOUPYIOTCA TakuM 06pa3oM, YTO COAEPXKAHME PACTBOPEH-
HOro KMCNOpPOAAa COXPAHAET NOHWKEHHbIN YpOBeHb (1 Mr/M), xapakTepusysi CUTyaLmIO HUXe COpPOCa CTOUHbIX
Boa. Obpasubl nepuoanyecku yaansoTca Ana onpeaeneHusa MuHepanu3auum v nepeuyHoOn buoaerpagauuum,
MONyTHO 3TOMY MOXeET ObiTb onpeJeneH YPOBEHb OCTanbHbIX KOMIMOHEHTOB CTOYHbIX BoA (Hanpumep, XMK,
OOQY u ammuac).

7.2.4 B 0beunx ¢asax Tecta, kak TONbKO NPOU3OLLNO BbIPABHUBAHUE OMOpA3NaraemocT ONbITHOMO Xu-
MWYECKOrO BELLECTBA U KOMMOHEHTOB CTOYHbIX BOA, CMELUMBAIOT BTOPYIO 03y OMbITHOIO XMMWUYECKOro Be-
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LECTBA W CBEXMX CTOKOB B MMEIOLLIENCA OMNbITHOM CUCTEME AN MOAENUPOBAHUS pa3baBneHns CTOHHbIX BOA,
npeasapuTenbHO 3arps3sHEHHbIMU NOBEPXHOCTHBIMU BOAAMM, NMOCIE YEro BHOBb NPOBOAAT 0TGOP Npos.

7.2.5 TecTbl MOryT ObiTb BbIMOMHEHBI C UCMONb30BAHMEM OTKPLITON UITM FTEPMETUYHON NPOTOYHON CUCTE-
Mbl, F4€ UCNONb3YIOTCA NMOBYLUKM AN YNaBMMBaHUSA BbiAENSAIOLIErOCs 14002. 3akpbiTasi NpoToYHas cucrema
ABnseTcA 06s3aTenbHONM ANA NeTYUnX UccrneayeMbiX BELLeCTB U 06biuHO ucnonb3yeTcs ans 14C MeveHbix
uccnefyeMblx BeLLecTB. OTKPbITbIE CUCTEMbI TPUMEHUMBI 4TS HENETYUNX XMMUYECKUX BeLecTB SH 1 npegHa-
3HaYeHb! ANA AETaNN3aLnMN KMHETUKKM npoLecca BruopasnoxeHns HeneTyunx 14C medeHbIx nccneayembix se-
LLECTB, Ybs CNOCOBHOCTL K MUHEpanu3auum Obina ycTaHOBINEHa paHee. B OTKpbITON cucTeMe MuHepanusauus
ao 14002 MOXET ObITb OnpeaeneHa KOCBEHHO NMyTEM M3MePEHUs Pa3HOCTM MEXAY OCTATOMHOW paauoaKkTuB-
HocTu 06pasuoB BrUoTu4eckor n abnoTuieckomn cucTem nocrne nogkucneHust. Kpome Toro, MuHepanusaums ao
3H20 MOXET ObITb OnpeaernieHa KOCBEHHO MyTEM M3MEPEHUS pa3HULbl B PaAMOaKTUBHOCTH 06pa3uoB nocne
CYLKK. B NPOTOYHbIX CUCTEMAX BblAENAOLMNACA 14002 M3MepseTcAa HENOCPEACTBEHHO B OCHOBHOMN NOBYLLKE.
Kpome TOro, pacTBOPEHHbIN 14002 onpeaensaerca nyrem noakucrieHns obpasLoB B 3aKpbITOM COCyae U U3-
MEpPEeHUs1 PagMoakTUBHOCTM B OCHOBHON NOBYLLIKE, COAEpXaLlencs B cocyae.

7.2.6 O6pa3subl U3 060MX UCTILITAHUI aHANU3MPYIOT Ha OBLLYI0O paANOAKTUBHOCTb, U3BNEKAEMbIE UCXOA-
HOE BELLECTBO U NPOAYKTbI PA3NOXKEHNSA U PAAUOAKTUBHOCTb U3BMNEKAEMbIX TBEPAbIX BeLecTB. CoaepxxaHue
WCXOAHOrO BELUEeCTBa M NPOAYKTOB PasfnOXeHWs ONpeaensieTcs ¢ NoMOLLbI0 XpomaTorpaduyeckoro pasae-
NEHWs U, eCnNu BO3MOXKHO, pagnmoaHanuTMYeckux MeToaoB oOHapyxeHus. Teepable BeLecTsa, ocTalowmecs
nocre npouecca aKCTpakuum, CXUratoT Ans OLEHKM BKIOYeHUsA B Buomaccy no pasHuue. MNonHbi MaccoBbIn
GanaHc TeCTOBOW CUCTEMbI MONY4YaloT U3 NOMHOW CyMMbI BCEX (ppakuuii Ana kaxaoro obpasua.

7.3 NMpuMeHUMoCTb MeTOaA

MeToa MOXHO MErko MCronb3oBaTh A4Sl PACTBOPUMBIX B BOAE MU MSIOXO PAaCTBOPUMbIX MaTepuanos,
KOTOpbIEe HE ABMAIOTCA NeTydyumn. Metog Takke MOXeT BbiTb aganTMpoBaH Ans netyuux sewecrts. Kak npa-
BMNO, AN OLEHKM MUHepanuaaummn Tpebyiotcs '4C unm 3H pagnoakTueHsle MeTKu. [ns OLEHKU NEPBULHHOTO
B1opa3NOXeHUsA MOXKHO UCMOML30BaThL U MEYEHbIE, U HEMEYEHbIE COeAUHEHHUS.

7.4 OnucaHne MeToaa UCNbITaHUA

7.4.1 3kcnepuMeHTarnbHaA ycTaHOBKa

7.4.1.1 O6beM CTOUHBIX BOJ B TECTOBOI Npobe onpesensercss B 3aBUCMMOCTU OT KONMUYECTBA U 06b-
ema 0bpasLoB, He0OX0AMMbIX ANl OUueHkW. Kak npasuno, ot 1 40 2 N CTOYHbIX BOA NOMELLAIOTCA B ABYX UITU
YeTbIpeEXNIMTPOBbIE KOMOLI. B Haunyywem crnyyae, CTOMHbIE BOAbI MHKYOUPYIOT B YCIOBUAX KOHTPONUPYEMOTo
PK (Hanpumep, 1 n 4 mr/n PK). BbinonHeHWe 4aHHOTO YCIOBUS MOXHO 0GeCneunTb ¢ MOMOLLBIO KUCIIOPOAHOTO
30HAa, NOTPY>KEHHOMO B CTOYHYIO BOAY U COEAWHEHHOr0 C KWCMOPOAHBLIM KOHTPOMNEPOM, NOAKIIOYEHHbIM K
NpUBOAY KnanaHa, KOTOPbIA KOHTPONUPYET aspaumnio CTOYHLIX BOA (Npunoxenue A). Takasa aspauusa cbanax-
CMpOBaHa C HenpepbiBHbIM 6apOOTMPOBAHMEM CTOYHbLIX BOA a30TOM AN AOCTMXKEHUS Luenesoro yposHs PK.
Kpome TOro, CTouHble BOALI MOXHO MHKYOMPOBATb Npu NepeMeLuMBaHuM, HO C MUHUMAaNbLHON aspauuen aAns
cobnitoaeHnst HU3Kkoro yposHsa PK, ana nogaepxaHnsa Heobxoanmoro ypoeHs PK B TECTOBYIO CUCTEMY MOXKHO
nepuoauyeckn obaenaTe as3oT unm Bo3ayx. B atom cnyyae, 3HaveHust PK Heo6xoaumo peructpupoBarb C
perynsipHbIMW UHTEpBanamMu.

7.4.1.2 OTKpbITas TECTOBasA cuCTEMa ODOBLIMHO 3akynopeHa Npobkoi M3 neHonnacra unu Barbl, YTOObI
CBECTM K MWUHUMYMY NOTepu BOAblI Npu ucnapeHuu. MNMpoToyHblE CUCTEMBI 3aKyMOpEeHbl COOTBETCTBYIOLLMM
YCTPOICTBOM, 0060pPYyA0BaHHLIM NPOBOOTOOPHLIM OTBEPCTUEM C KMnanaHoM AnsA ortbopa o6pa3sLoB CTOYHbIX
BOJ M NPONYCKaHUS BXOAALMX U UCXOASLLUX ra3oBbiX MOTOKOB. [laHHOE YCTPOWCTBO MOXET NpeacTaBnsiTbh
co6oi pe3nHoBYIO NPoGKy, HO MOXET NoTpeboBaTLCA U CTEKNAHHBLIN BUA 3arnyLuku npu paboTte ¢ netyummu
rmapodoOHbIMKM TECTOBLIMK BeLuecTBamu. Mpu TECTMPOBaHMKM NETYYUX BELLECTB PEeKOMEHAYETCA, YToObI ra-
300TBOAbI U TPYOKU NpoBoOTOOPHMKA ObiNU U3rOTOBNEHLI U3 UHEPTHLIX Marepuanos (Hanpumep, MNTPI, He-
prxaBeloLas cranb, CTEKNO).

7.4.1.3 CB0oGOAHOE NPOCTPAHCTBO TECTOBOIO COCYA1a NOCTOAHHO NPOAYBAETCH BO3AYXOM UIU BO3AYXOM,
He coaepxaimm CO,, CO CKOPOCTLIO, LOCTATOUHOW A1 NOAAEPXAHUA a9POOHLIX YCIOBUIA B CUCTEME, HO HE
CNULIKOM 60rbLLON ANA NPEAOTBPALLEHNA 3HaUUTENbLHOro yHoca CO,,. TeCTOBbIN COCY/] COEANHAIOT C cepue
rnoByLLEK, coagepxawmx rugpokena kanua (Hanpumep, 1,5 H.) unu apyrux cOOTBETCTBYIOWMX abcopbeHToB
CO,. MNycrble noByLLKK, KaK NPaBKIIO, BKAIOYAIOT U YCTAHABNUMBAIOT B CUCTEME YNaBnuBaHua nepea abcopben-
TOM AnS NpeaoTBpaLeHnss 06paTHOro Toka UMM KOHAEHCALUK.
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7.4.2 O6opyaoBaHue:

- pasnuyHas CTEKINAHHAA Nocyaa U NUNETKHU;

- MarHMTHbIE MELLANnKu UNu LWeWKkep ANs HEMPEPLIBHOTO NEPEMELLUBAHUSA COAEPXKUMOIO TECTOBbLIX
kono;

- LeHTpuayra;

- pH-meTp;

- BaHHa ¢ TBepabIM CO, (Cyxoi nea)/aueToHOM UIN XNAKUM a30TOM;

- CyLuMIika ¢ 3amopo3Koii (nnodunumaarop);

- NeYb UMM MUKPOBONHOBASA MNeYb ANS ONPeAENeHNs Cyxoro Beca;

- annapar ans MeMOpaHHOW PUNbTpaLnu;

- aBTOKNaB;

- cpeacrTBa Ans 06paboTkm MEeYEeHbIX BELLECTB;

- 060opyaoBaHne ANs KONMYECTBEeHHOro onpeaenenna 14C n 3H B xuakux u TBepabIx Nnpobax (Hanpumep,
XMUAKAN CUMHTUNNAUUOHHBIA cyeTynk LSC);

- o6opyaoBaHue ANs KONUYECTBEHHOro onpeaeneHus 14C u 3H B TeepabIx Npo6ax (HANPUMEP, OKUCAU-
Tenb);

- obopyaosaHve Ans ynasnueaHus netyunx '4C u 3H u3 ra3oBoii cuctembl ynasnueanus (Nocneaosa-
TesbHbIE NOBYLLUKM HA OCHOBE aKTMBMPOBAHHOIO YINsA UK aHanoruyHoe obopyaoBaHue);

- obopyaosanue gna TCX unu BOXKX;

- oBopynoBaHue Ans konuuecteeHHoro onpeaenens 14C u 3H ana TCX (ckanep) unu BXKX (MoTouHbIii
OeTekTop);

- aHanuTuyeckoe o6opyaoBaHWe AnNs onpegerieHns UCCrneayemoro (M CTaHAapTHOro) BeLecTBa, ecnm
HeoBXx0aMMO NpoBeAEHME KOHKPETHOMO XMMUYECKOTO aHanu3a (HanpuMmep, rasoBblit Xxpomarorpad, BbICOKO-
3(pheKTUBHbIN XXMAKOCTHON XpomaTorpad, Macc-CnekTpoMeTp).

7.4.2.1 Vicnonb3oBaHue crneayoLlero nabopatopHoro 06opyaoBaHusl He ABnAeTca 00s3arenbHbIM, HO
MOXET ObITb NONE3HbIM:

- OKCUMETD;

- KNCTNIOPOAHbI KOHTPOMMEep € 4aTYMKOM U NPUBOAOM KIanaHoB.;

- cocyabl ansa onpeaenexunsa XMK;

- Habop peareHToB (a30TUCTbIA aMMOHUN);

- CNEKTPOOTOMETP;

- aHanm3aTop OpraHU4ecKoro yrnepoaa.

7.4.3 BbIGOp CTOUYHBIX BOA

7.4.3.1 ACTOMHMKM CTOMHBIX BOA AOMKHbI COOTBETCTBOBATL LIENM NpoBeAeHusl ucnbitTaHui. Ana npose-
JEeHUS OLEHKM KOHKPETHOTO MecTa CTOYHbIE BOAbI AOMKHbI ObITb NONYY€Hbl U3 KOHKPETHOW KaHanW3auWoHHOM
CUCTEMbl, 4NA KOTOPOW NMPOBOAMTCHA MCCMeaOBaHWe, NOBEPXHOCTHbIE BOAbI JOMKHbI ObiTb MOSyYeHbl Bbille
no NnoToKy MecTa cOpoca CTOYHbIX BOJ,. BbiOMpaeMoe OTHOLLEHWE AaHHbLIX KOMMOHEHTOB AOMKHO MOAENUPO-
BaTb ONPEAENEHHbIN CLUEHAPUI TEYEHMA NOToKa (HanpuMep, MEXEHHbIW CTOK, CPEAHEroa0Bow CToK). Unu xe,
€CInU U3BECTHbI TMAPAaBNUYECKME YCIIOBUSA HDKE MeCTa cOpoca CTOKOB, TO TECTOBAs CUCTEMA MOXET NMPOCTO
COCTOSITb U3 06Pa3LOB, NOJYYEHHbIX HUXE NO NOTOKY OT CTOKA. XOTA Takue yCrnoBusi HE MOCTOSIHHbI U TPYAHO-
BOCNPON3BOANMbDI.

7.4.3.2 Insa o6Lwei oueHkn, 06pasubl CTOUHLIX BOS, AOMKHbI ObiTb NPENMYLLECTBEHHO NOMy4eHbl U3 Bbi-
TOBbIX UCTOYHUKOB, MOBEPXHOCTHbIE BOZbI AOMKHbLI ABMATECA TUMUYHBLIMKU NOBEPXHOCTHLIMU BOAAMMU, B KO-
TOpble NpoMcxoauT cBPOC CTOKOB. XOTA 9TO TPYAHO BOCMPOU3BECTU Ha npakTuke, B EBponelickom TexHuue-
CKOM PyKkoBOACTBE CTAHAAPTHbLIN YPOBEHb TBEPAbIX BewwecTB U BIMK B CTOUHbIX BOgax cocrasnseT 450 mr/n u
270 mr/n cooTBETCTBEHHO [26]. B CeBepHon AMEpUKe TUNUYHbIE CTOYHbIE BOAbI cogepxar oT 100 go 350 mr/n
cycneHaMpoBaHHbIX TBepAbIX BewecTs, BINK cocrasnaet 110—400 mr/n [1].

7.4.4 Coop, TPAHCNOPTUPOBKA U XPaHEHNEe CTOYHbIX BOA

7.4.4.1 CTOYHbIE BOAbI AOMKHBI BbITb COOPaHLI B TOUKE AOCTYNA B KAHANU3aUMKO UMK Ha BXOAE Ha CTaH-
LMIO OYMCTKM CTOYHbIX BOA. Temnepartypa obpasua aomkHa ObiTb 3aperncTpupoBaHa B MOMEHT oTbopa. Bo
BPEMSI TPAHCNOPTUPOBKK, TEMNepaTypa obpasLa He AOKHA 3HAYUTENbHO NPEBbILIATL TEMMNEePaTypy UCMbITa-
HWSA. CTOYHBbIE BOAbI, KaK MPABUMO, XPaHATCA NPU TeMNepaType UCNbITaHSA ¢ MEATNEHHbIM NepeMeLLMBAHNEM.
OO6pasubl He creayeT XpaHUTb B 3aMOPOXEHHOM Buae.

7.4.4.2 NOBEPXHOCTHbIE BOAbI AOMKHbI OblTb COBPaHbI B TOMKE C M3BECTHbLIMM KOnM4yecTBamu copoca
CTOYHbIX BoA. Temnepatypa obpasua gomkHa ObiTb 3apeructTpupoBaHa B MOMEHT otbopa. Bo Bpemsi TpaHc-
NopTUPOBKM, TeMNepaTypa o6pasua He A0IHKHA 3HAYNTENBHO NPEBbILWATL TEMMEPATYPY UCTbITaHMA. MNoBEpX-
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HOCTHbIE BOZAbI, KaK NMPaBuIio, XPaHATCA NPW TeMNepaType UCTbITaHUA C HeNpepbIBHON aspauueir. O6pasubl
He cneayeT XpaHUTb B 3aMOPOXXEHHOM BUAE.

7.4.5 NMoaroroBka TeCTOBbLIX NPO6

7.4.5.1 B cBexecobpaHHbIX Npofax CTOYHLIX BOA HE AOMKHO ObiTb 3HAUUTENbLHOIO COAEPXaHUA rpy-
6bIx yacTuu. B cTouHbIX Bogax HeoOXxoaumo onpeaenuTs obLLee coaepkaHue B3BELLEHHbIX TBEPAbIX YaCTuL,
(BB), pH, XT1K. Mo BO3MOXHOCTU MOXHO onpeaenutb NH;, opraHu4eckuin yrmepoga v BuINOMHUTL CTaHAAPTHbIN
YalleyHblii NOACYET. XapakTepucTuka NOBEPXHOCTHLIX BOA AOIDKHA OCYLUECTBNATLCA M3MEPEHUEM o0LIero
coaepxaHnusa BB, obLein xecTkocTn U ypoBHA pH. CTaHAAPTHLIN YaLLEYHbI NOACYET U aHaNM3 Ans BbiBne-
HUSI OPraHMYECKOro yrnepoaa ABNATCA Heobs3aTenbHbIMU. CTOUHbIE BOAbLI 400ABNAIOT K NOBEPXHOCTHLIM B
obbeme, AOCTAaTOMHOM, YTOObI AOCTUTHYTL HY>XXHOFO pa30aBrneHnsl CTOYHbIX BOA B MOBEPXHOCTHbIX. M3mMepsiior
ypoBeHb pH, XMK n BB npurotoBneHHoONn cMecn NOBEPXHOCTHbLIX BOA. Takke AN AaHHOW CMECU JOMNOMHU-
TeSIbHO MOXET ObiTb BLINONHEH CTAHAAPTHLIN YaLleYHbIM NOACHET, aHanu3 Ana onpeaenexus yposHs NH; u
opraHu4ecKkoro yrnepoaa.

7.4.5.2 Moarotoeka abuotuyeckux npod, kak NpaBuro, OCYLECTBSIETCA C UCNONb30BAHUEM KOMOUHA-
LUK XUMUYECKON 1 TENNOBOW cTepunusayuu. MoarteepXaeHHbIM cnocobom siBnseTca ao6asBneHne B CTOYHbIE
soabl xnopuaa ptytu (HgCl, = 0,1 r/n). 3atem cTouHbIE BOALI 06pabaTkiBaloT B aBTOKNABE B TEYEHUE MUHU-
Mym 90 MUHYT npu Temnepatype u gasneHum okono 121 °C u 15 psi (1 atm) COOTBETCTBEHHO. OOBIUHO, 06LEM
cpeabl 4OMmKeH ObITb MeHee Unu paBHbIM NONOBUHLI 06BbEMA KOHTENHEPA ANA aBToknasa (Hanpumep, 500 Mn
CTOYHbIX BOA B NIUTPOBOM KOHTelHepe). Mocne oxnaxaeHus pH abuoruyeckon npobbl HEOGX0AUMO U3MEPUTH
1 OTPEerynupoBarb B 3aBUCUMOCTH OT BuAa GMonorm4eckn akTuBHoro obpasua. Ains ymeHoLweHusa obpasosa-
HWA OTXOA 0B, ANs AeakTuBauun obpasua Takke MOXET ObITb PACCMOTPEHO UCNOMb30BaHUE anbTEPHATUBHBIX
noaxonAos.

7.4.6 NMoaroroBKa uccrneayemMoro selwecTsa

7.4.6.1 B HaunyyweM cny4yae, ANs NPUroTOBNEHUS OCHOBHbIX PaCTBOPOB UCCNEeaYyeMOro U CTaHaapT-
HOrO BELLECTB HEOOX0AMMO UCMONb30BaTL AUCTUNNMPOBAHHYIO BOAY. Mpn HE06X0AUMOCTH, anbTePHATUBHLIN
METOA MOXET ObITb UCMNOMb30BaH ANA PACTBOPEHUSA UNKU AUCNEPIMPOBAHMS UCCREaYEMOro BeLecTBa B CO-
OTBETCTBMW C €ro 00bI4HO (POPMOI MOCTYNNEHUA B UCCNEAYEMbIE KOMMOHEHTLI OKpy>aloLen cpeabl. Pac-
TBOPUMbIE B BOAE HETOKCMYHbIE PACTBOPUTENU MOTYT UCMOSIb30BATLCH, €CNU NPOBEAEHUE UCNbITAHUS He-
BO3MOXHO ApYrM CnocoBoM, HO HEOBXOAUMO YAENUTL BHUMAHWE OPraHUYecKOW Harpy3ke, BO3HUKAlOLLEW
¢ gobaBneHMem opraHu4eckux pactsoputeneii. [ns BeLlecTB, KOTOpblIe SABMSIOTCA NMNOXO PacTBOPUMbIMUA B
BOJE M B3aUMOZAENCTBYIOLLMX C B3BELLEHHbIMU BELLECTBAMM B CTOYHbIX BOAAX, MOXET ObITh LienecoobpasHbiM
agcopbupoBaTh MCCrnesyemMoe BELECTBO HAa MHEPTHOM TBEPAOM HOCUTESE, KOTOpbIi 3atem gobasnsiercs K
TecToBou cucreme. Ecnu uccnegyemoe BeLLeCTBO He MOXET ObITb PABHOMEPHO pacnpefienieHo BHYTPU TECTO-
BOW CMCTEMBI 4O Ha4anbHOM TOuYkM oT6opa Npob, roToBATCSA MHAUBUAYASbHbLIE TECTOBLIE CUCTEMbI, KOTOPbIE
MCKITIO4AI0T U3 UCTBITAHMS HA KaXkgom aTane ot6opa npo6.

7.4.6.2 O6bem fo6aBNeHHOro pacTBOPa AOMKEH UMETb AOCTATOMHYIO KOHLIEHTpaLMIo Ans obecneveHus
ObICTPOro U PaBHOMEPHOrO pacnpeiesneHns UCcneayeMoro BewecTsa B Nnpobe um TOYHOro BHECEHUst A03bl
B @HanoruyHbie npobsl. B ngeansHom cnyyae, npyu 403MpOBaHUU BOAHBLIX pACTBOPOB A06GaBNeHHbIN 06beM
JomkeH ObiTb Gonee 2 Mn u MeHee 10 MI; ANs HETOKCUMYHbIX pacTBopoB, MeHee 0,1 mn/n. Mpu HeoBxoaumo-
CTU pacTBOp ANS 4O3MPOBaHNA MOXET BbITb NOATOTOBIIEH 3apaHee U XpaHUTLCS B XONOAUNbHUKE. AKTUBHOCTb
OCHOBHOTIO pacTBopa He06XoAUMO NPOBEPUTL C MOMOLLLIO LSC.

7.4.7 YcnoBuA ucnbITaHUsA

7.4.7.1 Temnepartypa npoBeAEeHUst UCTIbITAHUS

WHkybaumsa gomkHa npoBoAUTLCS B TEMHOTE (MPeAnoYTUTENBHO) MU B PACCEesIHHOM CBETE NPU KOHTPO-
nmpyemon Temnepartype, paBHoi Temneparype otéopa npob unm HopmanboHou nabopaTopHon TeMneparype
20—25 °C.

7.4.7.2 NepemelumBaHne

[na nopaepxaHus TBEPAbIX BELLECTB BO B3BELLUEHHOM COCTOSIHUM, COAEPXKMMOE TECTOBbIX COCY10B He-
NPEpPbIBHO aKKypaTHO NepPeMEeLLUBALOT.

7.4.7.3 NpoaomKUTENbHOCTb UCNBITAHUA

MpoaoMKMTENBHOCTL UCMLITAHUA AOMKHA ObITb JOCTATOYHOI ANS OLIEHKMU CTENEHU U CKOPOCTH Buopas-
NOXEHUA XMMUYECKOro BELLIECTBA B XOA€ HOPMANbHOIO BPeMEHU NpebbiBaHUS B CMELLAHHOW 30HE CTOMHbBIX U
MOBEPXHOCTHLIX BOA. B HOpMe, nepuoa ucneiTaHua npoanutcs 28 aHen. UcnbiraHue MoXeT GbiTb NPOANeHo
Ha GonbLuee BpeMs ANs MOSTy4eHUs1 AONONHUTESNbHBIX AAHHbIX A5 OLEHKU KUHETMYECKUX KOHCTAHT UMK onpe-
JeneHns NONHOThLI Pa3foXeHUs B YCNOBUAX UCMIbITAHUS. M HA0BOPOT, UCNbITAHWME MOXET ObiTh NPeKpaLLEHO
paHbLUe, eCnu NpoLecc pasnoXeHus AOCTUraeT Nnaro.
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7.4.8 Konu4ecTBO TECTOBLIX COCYA0OB

Kak MMHUMYM, ANA KaXXA0ro Matepuana UCnbITaHUa U TECTOBOWM KOHLIEHTpaLMM HeoBXoAMMO MCNOMb30-
BaTb OAWH abMoTUYeckMin u oauH GuoTudeckuii cocya. Ansa kaxaonw Npobbl MOXHO MOArOTOBUTL Mapannenb-
Hble 00pasubl C LENbIO yYETA OTKIIOHEHUI (Hanpumep, NO TpU napannenbHbix npobbl). OaHAaKo, yBenuyeHue
Konu4yecTBa npob Ans ka)xgoro obpasua nyyile oTpasuTCAa Ha KayecTBe KMHETUYECKMX AAHHbIX, MOMYyYEHHbIX
B GonbLUeM AuanasoHe, Yem yBenM4eHue KonmyecTsa napannesnbHbix npoo.

7.5 Mpoueaypa ucnbiTaHUA

7.5.1 JosupoBaHue

B Havane ucnbiTaHus, 3arnyLuka TECTOBOTO COCyAa yaanseTcs, M uccneayeMoe BeLecTBo Ao6aBnsior
KONMYEeCTBEHHO HEenocpeacTBEHHO K oBpasLy npu NOCTOAHHOM nepemelunBaHMn. PekoMeHayeTc BBOAWUTH
03y NOCTENEHHO HWXE YPOBHSA BO3AQyX—BOAaA AN obecnedyeHns paBHOMEPHOIO pacnpeaeneHus ucenegye-
MOTO BELLECTBA B CTOYHON BOAE. Buotnyeckme n abuotuyeckue obpasubl 4O3MPYIOT aHANOrMYHbIM CIOCOOOM.
Kak npaBuno, GuoTnyeckue CUCTEMbI O3MPYIOTCA NEPBbLIMU, a 3aTeM abMoTu4eckue cuctembl. TOUHOE Bpemsl,
Kak npaBuno, umeet Gonee BaXKHOE 3Ha4YeHue Anst BUOTUYECKUX CUCTEM MO CPABHEHMIO C aBMOTUHMECKUMM ANSA
NPOBEAEHMUS KNHETUYECKNX aHaNU30B.

7.5.2 N'pacpuk or60pa npod

WHTepBansl otbopa npob BeIBMPAtOT, OCHOBLIBASACH HA CyLLECTBYIOLMX A@HHbLIX O GUOPa3NOXeHUN Unm
pesyneratax npeaBapuTENbHOr0 UCCREenoBaHNus, NOCKOSbKY YHUBEPCANbHOIO YCTAHOBMEHHOro rpaduka oT-
Gopa npob He cyLLecTBYET. PekomeHayeMblin rpadmk oTéopa npob ans 6bICTPO pasnaralomxcs XMMUIECKUX
BewectB — 15, 30 u 60 MUHYT, ¢ AONONHUTENbHLIM OTOOpOM Npob cnycts 2, 5, 8,12 M 24 yacamu Bo 2,3 m
7-in gHu. Mpachuk otbopa nNpob6 Ans MeAneHHO pasnaraloLmMxcst XMMUYECKUX BELLIECTB AoMkeH ObiTb pa3pabo-
TaH Tak, Ytobbl B x04€ ha3bl pasnoxeHus 6bino NpeaycCMOTPEHO AOCTAaTOHHOE KONMMYECTBO U3MEPEHUIA.

7.5.3 U3amepeHne MUHepanusauuu

MuHepanusaumsa MOXeT GbITb M3MEPEHA NPAMbIMUA UM KOCBEHHBIMU METOAAMMU.

7.5.3.1 KocseHHble namepenus '4CO,

MuavemayanbHele napannenesHele o6pasupl (Hanpumep, 1 M) oTompaloT 3 kaxxaon npobbl B OTAENb-
Hble pnakoHbl, KOTOPLIE COAEPXKAT AOCTATOMHOE KONMMUYeCTBO KUCNOThl (Hanpumep, 1 mn 0,1 H. HCI), 4T06bI
CHU3UTb YPOBEHb PH A0 < 2, 1 NOMELLAIOT B BLITSXKHON LUKad.

B TeueHune HeCKOnbkux 4acoB 0bpasLbl 6apboTUPYIOT BO3AYXOM MK OCTaBAAOT HA HOYb A1A TOrO, YTO-
Obl PaCTBOPEHHbI 1“CO2 andpyHanposan u3 o6pasuos. OOpasubl CMELLMBAIOT CO CLIUHTUNNSIUUOHHBIM KOK-
Tennem, NnoaxXoAdaLUMM ANnst MaTpuubl o6pasua, 1 aHanuaupytoT ¢ nomowbto LSC. MpoueHT 14CO2 paccyuTbI-
BaETCsA U3 pazHuLbl Mexxay oBLmM oTcHeToM B BroTudecknx u abuotudeckux obpasuax.

7.5.3.2 Mpsimble uamepenus 14CO,

BbiaenusLuunica 14002: repBas OCHOBHas NOBYLLKA CUCTEMbI YNaBNUBAHNA yaansieTcs n ObICTPO 3aky-
nopusaetca. OcTanbHble MOBYLUKM NPOABUTaloT BNEpe B TOM XXe NOPAAKe 1 3a CyLUECTBYIOLIMMMU NOBYLLKAMU
pa3sMeLLaloT CBEXUE NOBYLLKM, KaK MOXHO CKOpPEE MOAKMIoYaloT cuctemy ynasnusaHus. MoBTopHbie NpoObl
(Hanpumep, 1 M) U3 OCHOBHOI NOBYLLKM yAansoTCs, NOMELLAIOTCA B CLUHTUANAUNOHHBbIE (hnakoHbl U CMe-
LUMBAIOTCA CO CLMHTUNNSALMOHHBIM KOKTEMNEM, NOAXOASLLMM AN MaTpuubl Npobbl, U aHaNU3MpyIoT C NOMO-
wbto LSC.

PacTBOpeHHbIN 14002: Mpo6bl (Hanpumep, oT 10 go 25 M) oTBUpaloTca Yepes oTBepcTue Ansa otbopa
npo6 B TECTOBOM cocyae. 3aTeM UX NOMeLLalT B cocyabl (HanpuMep, CTeknsaHHbIi uomerp Bellco 2556-
10250), 06opyA0BaHHbLIE OTCEKOM, COAEPXKaLLMM GOOTBETCTBYIOLMIA aGcopOeHT CO, (Hanpumep, 1,5 H. KOH).
Cocyabl 3akynopuBatot U 406aBNsIOT A0CTAaTOMHOE KONUYECTBO KUCNOThI (Hanpumep, 6 H. HCI) ansa cHuwxkeHus
pH npo6 ao ypoBHa MeHee aByx 6e3 cooblueHus npob ¢ atmoccepoit (npunoxeHnme A). O6pa3suam no3Bo-
NAOT OTCTOATLCA B TEYEHUE AOCTATOYHO NPOJOIMKUTENLHOTO BPEMEHN (Hanpumep, Houu), 4tobel CO, anud-
cbyHaMpoBan n3 pactesopa, 1 NPoOU30LLNO €ro ynaenmeaHue cop6eHToM u3 cB060OAHOro NPOCTPaHCTBA COCyAa.
O6pa3ubl copbeHTa CMeLUMBAIOT CO CUMHTUMMSALMOHHBIM KOKTenem, noaxoasawumM Ans Marpuubl npobbl, n
aHanu3npyoT ¢ nomoLybo LSC.

7.5.3.3 KocsetHoe uamepenue 3H,0

WHauBuAayanbHble napannenbHble npobbl (Hanpumep, 1 M) oTéupatoT U3 TECTOBOrO 0OpasLa B OTAEMb-
Hble (hrakoHbl, cogepXkaluue AOCTaTOMHOE KONMMYECTBO KUCnoThl (Hanpumep, 1 mn 0,1 H. HCI) ana cHmwkeHua
BEMUYMHbI PH 40 YPOBHA < 2, U NOMELLAIOT B BLITSXKHON LUKad.

MonoBuHy Npo6 HEMEANEHHO aHaNU3npyIoT ¢ NomoLbio LSC ana «MoKporo» nsmepeHus. OcranbHble
nNpoBbl NOMHOCTLIO CyLaT ANS yaaneHus 3H20. O6pa3sLbl CMELLUMBAIOT CO CLUMHTUMNNALNOHHLIM KOKTENIIEM,
noaxoAsLWmMM Ana maTpuubl Npobdbl, 1 aHanu3aupyioT ¢ nomousto LSC. MpoueHTHoe coaepkaHne 3H20 pac-
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CYUTLIBAETCA, UCXOAA U3 PA3HULbI MEXAY 0BLLUMM OTCHETOM B MOKPbIX U CyXUX NpoBax U UCXOAHEIM YPOBHEM
pagMoakTUBHOCTU, BBEAEHHbIM B 06pasLbl.

7.5.4 NamepeHune o6Lwen paauoakTMBHOCTU B CTOYHbIX BOAAX

MapanneneHsble Npobbl Manoro obbemMa (Hanpumep, 1 M) aHANU3UPYHOT HEMNOCPEACTBEHHO C MOMOLLbIO
LSC ans KONMUMHMECTBEHHOrO OMnpeferieHust ocTaBLUeiCcs paguoakTUBHOCTU B Kaaom obpasue ¢ TeyeHuem
BPEMEHU. [JaHHblE U3MEPEHMSI UCNOMb3YIOTCA AN NOATBEPXAEHUS TOTO, YTO BOCCTAHOBMNEHWE paauoakTuB-
HOCTW U3 U3BNEYEHHbIX 06PAa3LI0B ABMAETCA NPUEMMNEMBIM U AN KOHTPOMNSA UCMAPEHUs.

7.5.5 NamepeHne MCXOAHOrO BewecTBa U NPOOYKTOB pasrioXeHUs

7.5.5.1 SKkcTpakums

Mpo6bl 0T6MpatoT n3 abrnotuyeckux n Guotnyeckux obpasuyos. O6Lem Npobbl, Kak NPaBUO, COCTABMNAET
Gonee 10 mn. Tem He MeHee, 0ObeM ByaeT 3aBUCETL OT TECTOBOW KOHLUEHTpauuW, yaenbHOW akTUBHOCTU U
YyBCTBUTEMBHOCTU aHANUTUYECKUX NpoLeayp.

PasnnyHble noaxodbl MOTyT UCMOMb30BATLCA ANSI KOHUEHTPUPOBAHUA U u3BneyeHus obpasuos. Ha-
npuMep, NOATBEPXKAEHHbIA NOAX0A AN HENETY4YUX MCCreayeMbliX BELUECTB BKIMIOYAET MrHOBEHHOE 3amo-
paxuBaHne o6pasLoB C nocrneayowen nModunmuaaymen n 9KCTpakLMen Cyxoro ocraTka COOTBETCTBYIOLLUM
pacTeopuTenemM(amm) 4ns UCXOAHOO BELLECTBA U NPOAYKTOB pa3noxeHus. MrHoBeHHoe 3amopaxusaHue Bbl-
CTPO OCTaHaBnMBaeT 6MONOrNYeCcKyto akTMBHOCTL 6€3 r’Maponn3a U MHOro M3MeHeHua nabunbHbIX uccneay-
eMbIX BELLECTB. 3amopaXkmBaHue ABNAETCA ObICTPLIM NPOLECCOM, eCnn ANA NOrPY>XeHUsA cocyaa ¢ o6pasuom
UMeeTCst 4oCTaToqHas rnybuHa BaHHbI C CYXUM NbAOM/ALETOHOM UK XXUAKUM a30TOM. YPOBEHb 3anOfIHEHUA
BaHHbl AOJKEH MOKPbLIBATL YPOBEHbL NPOOLI B COCYZE. JKCTparupyoT NMogunu3npoBaHHbIe TBepable BeLle-
CTBAa, NOCIe Yero aKCTpakT OUNLTPYIOT AN BblAENeHUs 3KCTparMpoBaHHbIX TBEPAbIX BewecTs. dunsrp Aon-
>eH ObITb COBMECTMM C TUMOM pacTBopuTensi (Hanpumep, BOAHLIM MU HEBOAHLIM). MNONyYEHHbIE 9KCTPAKTbI
MOTYT GbITb CKOHLIEHTPUMPOBAHbLI UCNApeHnemM, U 00L1aa paaguoakTUBHOCTb B K&XKAOM 3KCTpaKTe onpeaenseT-
cs1 ¢ nomowbio LSC.

[ns netyunx nccnegyemMbix BELLECTB 00paseL) MOXET ObiTb NponyLueH yepes huneTp n TBepayio drasy
9KCTPaKUMOHHOWM KOMOHHbLI MK AucK TBepaodrasHOM akcTpakuuu (TSI), pacnonoxeHHble B TaHAEME, KOTO-
pble 3aTem SMUPYIOT C NOAXOAALLMM PACTBOPUTENEM ANS U3BMEYEHUS UCXOAHOIO BELLECTBA U NPOAYKTOB
pasnoxeHus. B anstepHaTUBHbLIX Cry4asnX, BO3MOXKHO HANpPsIMylo 9KCTparupoBaTh BOAHbIN o6Gpasel ¢ UCNosnb-
30BaHMEM COOTBETCTBYIOLLEH CMCTEMbI PACTBOPUTENS, a 3aTEM NPONYCTUTL Yepes punbTp Ana M3BNeYEeHUs
TBEpPAbIX BeLeCcTB Buomaccsl. O6LIas paAnoakTUBHOCTbL BO BCEX 9KCTpaKTax onpeaenserca ¢ nomowpio LSC.
Mpy KOHLUEHTPMPOBAHUKN SKCTPAKTOB, COAEPKALUMX NETy4ne uccrneayemMble BELIECTBA UNU NPOAYKTbI Pasno-
XEeHUs1, HeoBXx0aMMO cobniogaTb OCTOPOXKHOCTb.

MoryT ncnonb30BaTbLCA M Apyrue NoAxoabl, HO ANA BCEX NOAXOA0B BAXHO PErMCTpUMpoBaTh U3BMNEYEHUE
W y4YnTbIBaTb BPEMS, HEOOX0AMMOE Ans NpeKkpaLleHUss GUONOrMYeCcKoi akTUBHOCTU, U MCNONBL30BATb €ro Ans
BpeMeHu oTbopa npo6 AN KWHETUYECKOro aHanu3a.

7.5.5.2 AHanu3 UCXo04HOro BELECTBA U NPOAYKTOB Pa3NOXeHuUs

OTHOCUTENBHO GOMbLLUOE KONMMYECTBO MCXOAHOTO BELLECTBA U NPOAYKTOB PAa3snOXEHUA B IKCTpaKTax
MOXHO OnpeaensaTb ¢ noMowpo TCX, BAXKX unu apyrux MeToaos pasaeneHnsa ¢ BO3SMOXHOCTbIO paauoak-
TUBHOTO OGHaPYXEHUS.

Ecnu goctynHbl cneuudmyeckue YyBCTBUTENbHbIE aHANUTUYECKUE METOAbI, NEpBUYHOE Buopasnoxe-
HWE MOXHO OLIEHUTb, U3MEpPSs OOLLYIO OCTAaTOYHYIO KOHLEHTpaUMIo UCCNeayemMoro BeLecTBa U NpoAyKTOB
pasnoXeHWs BMECTO UCMOMb30BAHUA PaaUOU3OTONHBLIX METOAOB.

7.5.5.3 XapaktepucTuka npoayKkToB pasnoxxeHus

Ecrnu BO3MOXHO, Xpomartorpacduyeckoe noBeaeHne Heu3BeCTHbIX NMKOB HEOBX0AUMO CpaBHMBATh C NK-
Kamu Ans oXkmaaembiX NPOAYKTOB Pa3fOKEHUS, €CNKU CyLLIECTBYIOT COOTBETCTBYIOLLME ayTEHTUYHbIE CTaHAap-
Tbl. B 06Liem cnyyae, KOnM4ecTBO U YMCTOTa NPOAYKTOB Pa3NOXEeHUNA, NOMYYEHHbIX B HACTOALLEM UCTILITAHUM,
Jenaet HeBO3MOXHbIM MPOBEAEHNE OKOHYaTenbHON uaeHTUudUKaummn aApyrumm npsiMbiMm cnocobamu. B 3a-
BMCUMOCTM OT XpOMatorpachmyeckoro noeeeHus, kak npaBuo, MOXXHO ONpeaennTb, ABNAETCA N meradonur
Gonee unu MeHee MOMAPHLIM, YeM UCXOAHOE BellecTBO. Takas MHOPMALUSA B COMETAHUMU C U3BECTHBIMU
OUOXMMUYECKUMU PEaKLIMAMMU U NOSIBIIEHNEM U UCYE3HOBEHUEM MeTabonuTa B xoae 6uopasnoXeHns MOXET
chopMUPOBaThL AOMOMHUTENLHYIO OCHOBY ANs naeHTudukauuu. Ecnu HeoBxoanmo, P, OCHOBHbLIX NPOAYK-
TOB Pa3snoXeHus MOXeET BObITb OLEHEHO ¢ nomoLbio BSXKX (Hanpumep, [27]) ¢ ncnonb30BaHUEM NOTOYHOIO
JeTeKkTopa pagnoakTUBHOCTHU.

7.5.6 MiamepeHne u3BneYeHHbIX TBEpAbIX BEeleCTB U CTeNeHU BKITHOYEHUA B Suomaccy

PUNLTPbl CXKUraloT C 3KCTParMpoBaHHbLIMU TBEPALIMU BELLECTBAMU ANS ONPEAENEHUA YPOBHA aKkTUB-
HOCTW OCTaBLUMXCA TBEPAbIX BELLECTB. B NpoTMBHOM criyyae, ecnu ypoBEHb TBEPAbIX BELLECTB JOCTAaTO4HO
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HW3KMIA, YTO NO3BOMAET BbINONHEHUE aHanu3a LSC, aHanus punstpoB MOXET BbINONHATLCA HENOCPEACTBEH-
HO LSC. Tem He MeHee B pacTBOPEHHOM COCTOsIHUN CO, NPUCYTCTBYET B BLICOKMX KOHLEHTPaLMAX, NOSTOMY
uneTp ByaeT yaepkuBaTh kak MUKPOOPraHW3Mbl, Tak U yrnekucnbsle conu. B Taknx o6croaTenscTBax GunsTp
cneayeT BbIMOUUTb B crnabokucnom pacteope (1 mn 0,1 H. HCI) B TeueHue 4ocTaTtoyHOro BpeMeHu (Hanpumep,
Ha NPOTSXKEHMU HOYM), ANA AndpdyHaAnpoBaHUA 14002 n3 obpasuos nepea aHanusom LSC. YposeHb paauo-
aKTUBHOCTM B BUOTMYECKMX TBEPAbIX BELLECTBAX BbiLUE, YEM B TBEPAbIX TENaxX U3 abUOTMYECKOr0 KOHTPOns,
00ObIYHO ABMAETCH CBMAETENLCTBOM BKIMOYEHUS PAAUOAKTUBHOCTM B BUOMACCY.

7.5.7 U3amepeHUe paauoaKkTUBHOCTU NETYYUX BelLeCcTB

Mpu nccnegosaHWM nNeTyyux BELLECTB, fIETyYne BELLECTBA IKCTPArupyroT U3 NoBYLLUEK COOTBETCTBYIO-
LUMMKU pacTBOPUTENAMU, U PASUOAKTUBHOCTb IKCTPAKTOB aHanuaupyetcsa ¢ LSC. OTHocutenbHoe 6onbLuoe
KONMYeCTBO UCXOAHOrO BELUecTBa M MPOAYKTOB PA3MOXEHMSA B IKCTPaKTE(ax) MOXET ObITb onpedeneHo, Kak
OMUCaHo BbILLE.
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MpunoxeHue A

Mpo6ooT6opHOoe
oTBepcTMe JNoBywwika ans

PucyHok A. 1 — Tpumep NpOTOYHOI MCMbITATE/IbHOW YCTaHOBKU

JlosyLuka ansa
KoHTponep PK NeTy4ynx BellecTs

PucyHok A.2 — TprMep NpOTOYHOI UCMbITaTe/IbHOW YCTAHOBKU C KOHTPO/IMPYEMOiA KOHLEeHTpaLlueii
pacTBOPEHHOrO kucopoga
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OTBeEpCTME AN 06paboTKM
KMNCNOTOM Npo6bl,
CHabXeHHoe KnanaHoM

1,5 H. KOH
(1-2 mn)

PucyHok A.3 — CucTtema Ans ynaBinBaHUA pactBopeHHoro 14C02



PrcyHok A.4 — TpuMep NPOTOYHOI CUCTEMbI ANSt UCMbITAHUI B aHA3POG6HBIX YCN0BUAX
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