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BeBepeHune

Llensto faHHoro ctaHgapTa ABNAKTCA U3MepeHue nepuoga gelicTensa 6uopasnaraemoctu uccnegye-
MOro BeliecTBa NpPU HU3KOM KOHLEeHTpauun B a3po6HOI MPUPOAHOI/ BOAe M KONMYeCTBEHHOEe onpefesieHune
pe3ynbTaTtoB HabNAEHNS B BUAE BblPaXeHW KNHEeTUYeCKol cKopocTu. [laHHOe MMUTaLMOHHOEe UcnbiTaHne
npeactasnset coboli nepuognyecknii nabopaTopHblii TECT C BCTPAXMBAEMON KONGOW ANns onpeAesieHns cko-
pocTy a3po6HOro 6MopasIoXKeHNA OpraHMYecknx BewecTB B Npobax NPUpPoLHON NOBEPXHOCTHON BoAbl (Npec-
HOW. coNoHOBAaTOW MM Mopckoil). OH ocHOBaH Ha cTaHfapTte ISO/DIS 14592-1 [1], a Takxe BKIoYaeT B cebs
31eMeHTbl 13 pykoBoacte O3CP 307 u 308 (2). [3]. Mo BbIGOPY M3-3a ANNTENBHOIO BPEMEHN NpOBefeHUs
MCNbITAHWIA NONYHENPepPbIBHYID Onepauunio 3aMeHsAlT nepuognyeckoid obpaboTkoi, 4To6bI MpefoTBPaTUTh
yXygleHne TecTupoBaHMa B MUKPOKOCcMax. OCHOBHOWN Lenbio MMUTALMOHHOIO MUCMbITAHWA SBNAEeTCS onpe-
JeneHne MuHepanusauumm nccnegyemoro BeliecTsa B NOBEPXHOCTHbIX Bofax. MuHepanusauma coctasnseT
OCHOBY /11 BbIPQXKEHUSI KNHETUKN pPa3fiokeHna. Tem He MeHee AOMOIHUTebHOW BTOPON Lefnblo UCAbITaHWi
ABNAETCA nonydvyeHve nHopmauuy 0 NEePBUYHOM pasnoXeHun n obpa3oBaHUM OCHOBHbLIX MPOAYKTOB npe-
BpaweHus. Naentndurkaunsa npoayKToB NpeBpaLLeHnsa U. ecn BO3MOXHO, KOIMYECTBEHHOE onpefeneHne nx
KOHL,eHTpaLunii, 0cO6eHHO BaXKHbl AN BELLEeCTB, KOTOPbIe SABAATCA C1abo MUHepPann3oBaHHbIMK (Hanpumep,
Cc nepuofom nonypacnaga Ans o6uiero octatoyHoro ,4C. npesBbiwakwwmm 60 gHeld). V3-3a aHaNMTUYECKNX
orpaHuyeHunii AOMKHbI UCNONb30BaTLCA NOBbIWEHHbIE KOHLUEHTpauuy nccnepyeMoro Beujectsa (Hanpumep.
>100 pr/n), kKak npaBuio, AN ngeHTudukaLum n KOIMYeCTBEHHOIO ONnpefeneHns OCHOBHbIX NPOAYKTOB npe-
BpaLeHus.

B AaHHOM MCMbITAHWM HU3KaA KOHLEHTpauua o3HayaeT KOHUeHTpauuio (Hanpumep, meHee 1 pr/n go
100 pr/n). koTOpas sBNASeTCA AOCTATOYHO HU3KOWN, YTOObI JOCTUYbL COOTBETCTBUA MeXAy KMHEeTUKoi 6uopas-
NOXEHUA. NONYYEHHOW NPU UCNbITAHWUW, U OXNAAEMON KMHETUKO 6uopasnoxeHnsa B okpyxawluei cpege. Mo
cpaBHeHUI0 ¢ obL el maccoi buopasnaraemMbix yrnepoaHbix cy6cTpaTos B NPUPOAHbLIX BOAAX, UCMOb3yeMbIX
ANA UCNbITaHUA, uccnefyemMoe BeLecTBo, NPUCYTCTBYOWEE B HU3KUX KOHLEHTpaumax, 6yaeT CnyXuTb B Kaye-
CTBe BTOPUYHOro cybcTpaTta. 3TO 03HAYaeT, YTO oXuaaemas KnHeTuka 6MopasnoxeHns nmeeT nepsblil nops-
00K (KMHeTMKa «OTCYTCTBUA pocTa») M YTO Uccnegyemoe BelecTBO MOXET pasfaratbca «coMetTabonnamom».
KnHeTuka nepsoro nopsiika nogpasymesaeT, YTO CKOPOCTb pasnoxeHus (Mr/n/cyT) nponopunoHasbHa KOH-
LeHTpauun cybcTparta, KoTopas CHUXaeTcs CO BpeMeHeM. B OTHOWEHUW WCTUHHON KMHEeTWKW NepBoro no-
pAAKa. KOHCTaHTa yAeNbHOW CKOPOCTU Pa3nNoXeHus, K, He 3aBUCUT OT BPEMEHMU U KOHLUeHTpauun. To ecTb K B
X0[e aKCnepumeHTa 1 Npu Ao6aB/eHNN KOHLEHTPaLUUN MeXy 3KCNepUMEHTAMN HO MEHSIETCS CYLLeCTBEHHO.
Mo onpepeneHunto, KOHCTaHTa yAenbHON CKOPOCTU Pa3fioXeHNs paBHa OTHOCUTENbHOMY U3MEHEHUID KOHLEH-
Tpauuun 3a eanHuuy BpemeHu: k = (1/C) (dC/dT). HecmoTpsi Ha TO. YTO KMHETMKa NepBOro nopsigka o6bIYHO
oxugaetrca npu onpefesieHHbIX YCN0BUAX, MOTYT CNOXUTLCA 06CTOATENbCTBA, KOrAa Apyrne KUHeTUKU oka-
XyTcs 6onee nogxoaawmmu. OTKNOHEHMA OT KWHETUKM NEPBOro Nopska MOXHO Habnwaate, Hanpumep, ecnu
Takoe fiBNeHne macconepegadn. Kak CKopocTb Andy3umn, B 60nbLIER CTENEHN, YEM CKOpPOCTb 6uonoruye-
CKOIl peakuuu, orpaHmynBaeT CKOPOCTb 6GuonpoBpalcHus. OfHaKoO faHHble NMOYTK BCerja XxapakTepusylTcs
nceBAOKMHETUKON NepBoro nopsaka, npegnonaratwleii KOHCTaAHTY 3aBUCUMOCTM CKOPOCTU OT KOHLEeHTpaLuuu.

WNHopmauma o 6MopasnoxeHnn nccnefyeMoro BelecTsa Npu ero BbICOKUX KOHLEeHTpauusax (Hanpu-
Mep. CTaHAapTHblEe CKPUHWHI-TECTbI), a Takke nHopmauma 06 abuoTMyeckom pasfioxeHuun, npoaykrax npe-
BpaLeHnsa 1 coOTBETCTBYLWUX (PU3NKO-XMMUYECKNX CBONCTBAX AO/KHA BblTb AOCTYNHA A0 Havyana ucnbiTa-
HUA. 4TO6bl COCTaBWUTb NNaH NPOBEfEHNA 3KCNEPUMEHTOB WM MHTepnpeTauuun pesynbtaToB. cnonb3osaHune
,4C MeyeHbIX nccrnegyemblx BelecTs u onpegeneHne asosoro pacnpepenednsa 14C B KOHUe UCMbITAHMA NO-
3BOJIAIOT OL,EHNTb KOHEYHY0 6uopasnaraeMoctb. Korga ucnosib3yeTcs HemeuvyeHoe uccriefyeMoe BelLecTso,
TO NOMIHOE 6uopasfnoXeHne MOXHO onpefennTb NUWb NPU YCNOBUK, YTO UCNbLITbIBAETCS BeLWeCcTBO B 6onee
BbICOKMX KOHLEHTpaumnsax u 4To U3BECTHblI BCE OCHOBHbIE MPOAYKTbI NPeBpaLleHuns.

CwMm. pasgen 3 4na TEPMUHOB U onpeaeneHuii.
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M E X 'O CY L APCTUBETHHGB @ C T A HAOAPT

METOZbl UCMLITAHUA XUMWUYECKOM MPOAYKLUMN. MPEACTABASIOWEN ONACHOCTb
0N OKPYXXAWLWEN CPEbI

OueHka 6nopassniaraeMocT B a3po6HbIX YC/TIOBUSIX METOAOM MOAENIMPOBaHNS MOBEPXHOCTHBIX BOJA

Testing of chemicals of environmental hazard.
Evaluation of aerobic biodegradation by surface water modeling method

JaTa BBefeHns — 2014—08—01

1 O6nacTb NpuMeHeHUs

Llenbio AaHHOro UCMbITaHMA ABAAIOTCA M3MepeHne nepuofa AelicTBus 6Mopas3noxeHns nccaegyemMoro
BellecTBa NpU HU3KOWN KOHLEHTpaLuu B a3po6HOI NpUpoLHOI BoAe U KOIMYECTBEHHOE ONpeseNieHne pesysb-
TaToB HabnaeHNs B BMAE BblpaXeHWii KMHeTUYecKol ckopocTu. flaHHOe MMUTaLMOHHOe UChbiTaHue npej-
cTaBnseT coboii nepnogmyecknii nabopatopHblli TECT METOAOM BCTPAXMBAHUA AN ONpefesieHns CKopocTu
a’pobHOro 6mopasnoXeHnss opraHMYeckux BelLecTB B Npob6ax NPUPOAHOA NOBEPXHOCTHONM BoAbl (MPecHOoid,
CO/I0HOBATOl U MOPCKOWA).

2 TepMuHbI 1 onpeaeneHns

B HacTosilem cTaHAapTe NPpYMeHEHbI cefylolne TepMUHbI C COOTBETCTBYIOLUMUN ONpeesieHuAMHU:

2.1 nepsuuyHoe 6uopasnoxeHue (primary biodegradation): M3meHeHne MONEKYNSPHON CTPYKTYpbl
BellecTBa MMKPOOPraHM3mMaMmu 40 Takoi CTeNeHu, YTO ncyelaeT ero XxMMuyeckas MgeHTUYHOCTb.

2.2 dyHKkunoHanbHoe O6uopasnoxenune (functional biodegradation): Vi3meHeHne MONEKYNAPHOW
CTPYKTYpbl BeliecTBa MUKPOOPraHM3mamm go Takoil cTeneHu, YTo ucyesaeTt ero kakoe-nnbo cneynduyeckoe
CBOIiCTBO.

2.3 nonHoe aapobHoe 6GuopasnoxoHue (ultimate aerobic degradation): MNMonHoe pasnoxeHue Xu-
MUYECKOro CoOeiHEHNss UM OpraHnyeckoro maTepuana nog AeicTBMEM MUKPOOPraHW3MOB B MPUCYTCTBUU
Kucnopoga c obpasoBaHWeM AuMOKCHAA Yrnepoaa, BOAbl M MUHEpasbHbIX COMeil N6bIX NMPUCYTCTBYIOLLNX
afemMeHTOB (MMHepanu3auus), o6pasoBaHne HOBOW 6GuoMacchbl M OpraHNnyeckux NPoAyKTOB MUKPOGHOTo 6Mo-
CMHTe3a.

2.4 munHepanusauusa (mineralization). Pacnag xuMnyeckoro Bel,ecTsa uUam opraHMyeckoro matepmana
B NPUCYTCTBUM Kncnopofa A0 o06pa3oBaHusA ABYOKUCU yrnepofa, BOAbl U TMAPUAOB, OKUCEH AN MUHepasb-
HbIX conen N6bIX APYTNX NPUCYTCTBYIOLINX 3/IEMEHTOB.

2.5 nar-thasa (nateHTHas dasa) (lag phase). Mepwuopg oT Hayana ucnbiTaHUA 40 agantauun gerpagn-
pyOLMX MUKPOOPFraHN3MOB 1 BO3pacTaHWsa CTeneHn 61nopasnoxXeHns XMMN4eckoro BelecTsa nam opraHuye-
CKOro maTepuana A0 onpegenseMoro ypoeHs (Hanpumep. 10% OT MakCMMasnbHOro TeopeTnyeckoro 6uopas-
NOXEHUA UM MEHbLUE B 3aBUCMMOCTH OT TOYHOCTM METOAUKN U3MEPEHUS).

2.6 makcumanbHas cTeneHb 6uonorunyeckoro pasnoxenna (maximum level of biodegradation): Ypo-
BEHb Pa3/10XXeHUA XMMUYECKOro BelecTBa Uan opraHnyeckoro matepmana B onpefe/leHHoM TecTe, BblpaXeH-
Hblli B MPOLEHTHOM COOTHOLUIEHWMN, CBEPX KOTOPOTO HEe NPOUCXOAUT AanbHeliwero 6MopasnoxeHns Bo Bpems
TecTa.

MN3gaHue ouymnansHoe
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2.7 nepBuYHbIl cybcTpaTt (primary substrate): Cmecb NPpMPOAHbIX UCTOYHUKOB Yrnepoda u aHeprum,
KOTOpble o6ecneynBaldT PoCcT M NogaepxaHme MUKPOBGHON Guomacchl.

2.8 BTOpUYHbIW cy6ecTpaT (secondary substrate): KomnoHeHT cy6cTpaTta, NPUCYTCTBYOWNIA B Taknux
HU3KNX KOHLeHTpaLmax, YTO Npyu ero pasfioxXeHun ANlb He3HauynTeslbHOe KOIMYeCcTBO yriepofa v aHepruu
CTAHOBUTCA AOCTYNHbLIM AN MUKPOOPraHM3MOB MO CPaBHEHWIO C KONIMYECTBOM Yriepoja W 3Hepruu, nony-
YaeMoli Npy pasfioXXeHUN OCHOBHbIX KOMMOHEHTOB cy6cTpaTa (NepBUYHbIX cy6CcTpaToB).

2.9 KOHCTaHTa ckopocTu pasnoxeHusa (degradation rate constant): KnHeTuueckas KOHCTaHTa NnepsBo-
ro unu ncesgonepsoro nopsagka, k (d 1), kotopas oTpaxaeT CKOPOCTb npouecca pasnoxeHus. Mpu uccnepo-
BaHUW napTuii kK onpeAensieTca U3 Ha4ya/lbHOrO OTPe3ka KPMBOI pasfioXeHUst nocne 3aBepLieHns nar-gassi.

2.10 nepuog nonypacnaga tl2, gHu (half-life): [laHHbIA TepMUH NCcnonb3yeTca A4S ONMCaHUSA CKOPO-
CTV peakuuun nepeoro nopsigka. OH xapakTepusyeT NPOMeXYTOK BPEMEHUN, KOTOPbI COOTBETCTBYET YMeHbLUe-
HUI0 KOHLeHTpauuu B 2 pasa. lMepunog nonypacnaja n KOHCTaHTa CKOPOCTU AerpajaLuunm cBa3aHbl ypaBHEHNEM

t12 » In 21k. [1]

2.11 nepwop nonypasnoxoHus, DT50, oHu (degradation half time): [laHHbli TEPMUH MCNoNb3yeTcs
ONS KONMYECTBEHHON OLeHKN pe3ybTaToB UCNbiTaHnii 6uopasnoxeHna. OH xapakTepusyeT NPOMEXYTOK Bpe-
MEHW, B TOM YuC/ie naTeHTHOW hasbl, HeO6X0ANMOW AN AOCTUXEHMNA 3HaYeHns 50 % 6uopasnoxeHns.

2.12 pacuyeTHbI HUXHWUI Npegen YyBcTBUTEeNnbHocTU LOD mn npegen KoNmM4yecTBEeHHOro onpege-
neHuns LOQ (Limit of detection (LOD) and limit of quantification (LOQ)): PacuyeTHbIA HUXHWUI Npeaen YyBCTBU-
TenbHocT LOD — KOHUEeHTpayna XMMUYeCKoro BeLecTBa, Hke KOTOPOro HeBO3MOXHO OTINYNTL AaHHOEe Be-
LLecTBO OT aHanuTu4ecknx aptedaktos. Mpegen onpegenerHna konuvectsa LOQ saBnaeTca KOHUeHTpauunen
BELLeCTBa, HUXe KOTOPOro KOHLEHTPaLMA He MOXET BblTb onpeaeneHa ¢ NpueMaemMoli TOYHOCTbLIO.

2.13 pacTBOpEeHHbIli opraHnyeckuin yrnepopg; POY (dissolved organic carbon. DOC): Konuye-
CTBO OpraHu4yeckoro yrnepoga, NnpucyTcTBylLWero B pactsope nocne uabTpoBaHMA yepe3 MeMOpaHHbIi
hunbTp ¢ pasmepom nop ot 0,2 go 0.45 MKM UAKN Nocne LueHTpudyrupoBaHnsa ¢ yckopeHmnem nopsgka 4000 g
(40 000 m/c2) B TeyeHne 15 MUHYT.

2.14 obwan akTMBHOCTb opraHuyeckoro 14C (total organic 14C activity, TOA). O6bwas akTUBHOCTb
aTtomoB 14C, accoumMpoBaHHas ¢ OpraHMyYeckuM yrinepogom.

2.15 akTMBHOCTb opraHuyeckoro 14C B pacteope (dissolved organic 14C activity. DOA): O6wasn ak-
TUBHOCTb aToMOB 14C. accouMmpoBaHHasa ¢ pacTBOPEHHbIM OPraHNYeckMM yrneposom.

2.16 akTMBHOCTb opraHuyeckoro ,4C B3Becwu (particulate organic 14C activity. POA): O6was aktus-
HoCcTb aTtomoB 14C. accoummpoBaHHas C OpraHM4yeckMM yrnepoAom B BUe B3BECH.

3 OCHOBHbIE NOMOXEHUS

3.1 O6wwnin npuHunn meTona

3.1.1 VcnbiTaHne NpoBOAAT NEPUOANYECKN MyTEM UHKYOMPOBAHUA MUCCnefyemoro Beljectsa TONbKO B
MOBEPXHOCTHbIX BOAAX («TE€CT C OKeaHNYeCKUMMN OT/IOKEHNAMMN», Nenarnyeckuii TeCT) A NOBEPXHOCTHbLIX BO-
[ax c BHECEHHbIMW B3BELWEHHbIMYK BelecTBaMu/HaHocamum o1 0,01 go 1r1/n cyxoro Beca («TecT C B3BELEeHHbI-
MU HaHocamu») AN MOAEeNNPOBaHNS BOAHOW MaccChl C B3BELEHHbIMY TBEPALIMY BelecTBaMu 1N NOBTOPHO
B3BELUEHHbIM 0CafKoM. BO MHOrMx NOBEPXHOCTHbIX BOAAX KOHLEHTpaLus B3BeLUEHHbIX TBepAblX BeliecTs/
ocafka HaxoAmTca 06bIYHO B CAMOM HWU3KOM fManas3oHe 3TOro uHTepsana. McnoitatesnbHble KONGbl NHKYOU-
pyloT B TEeMHOTe Npu TemnepaTtype okpyxaiwwel cpedbl B a3po6HbIX YCNOBUSAX W MpU nomelnBaHuun. He-
06X0A4MMO MCNOMb30BaTh XOTA Obl ABE pa3Hble KOHLEeHTpauun nccaeayemoro Bewectsa, YTobbl onpegennTs
KUHETUKY pasnoxeHunsa. KoHueHTpauum A0/MKHbI OTAnYaTbes gpyr ot gpyra B 5— 10 pa3 v npeActaBnisaTb co60ii
oXugaemblii AnanasoH KOHLEHTpauuii B okpyxatloLliein cpege. MakcumanbHasa KOHLEHTpaumsa uccaegyemoro
BellecTBa He A0/XHa npesBbiwarts 100 pr/a, HO B UCNbITAHUU NPeANOYTUTENIbHbI MaKCUMasbHble KOHLEeH-
Tpauun Hwxe 10 pr/n, yTo6bl 06ecneunTb BopasnoxeHne, cnegyoliee KMHeTUKe nepsoro nopsagka. Camas
HU3Kas KOHLEeHTpauuns He foJ/KHa npesbiwartb 10 pr/n. HO B UCMbITAHUKN CaMble HU3KWE KOHLeHTpauuu, oT 140
2 pr/n unn meHee 1 pr/n. ABAAKTCA NpeAnoYTUTENbHbIMU. O6bIYHO TOUHbIN aHanM3 Tako HU3KON KOHLEeHTpa-
UMM MOXeT 6blTb AOCTUTHYT NyTEM UCNOMb30BAHNSA KOMMeEpPYeCckn AOCTYNHbIX 14C meuyeHblX BelecTB. M3-3a
aHaIMTUYEeCKNX OrpaHNyeHnii 3a4acTylo HEBO3MOXHO M3MEPUTb KOHLEHTpaLuuio nccrefyemMoro Beliectsa C
Tpebyemoli TOUHOCTbIO, eCIN UCCnefyeMoe BelecTBO NPUMEHSeTCA C KoHUueHTpaunein s 100 pr/n (cm. noa-
nyHkT 3.5.2.1). Bonee BbICOKME KOHLEHTpauunM mnccnegyemoro Beuwectsa (> 100 pr/n. a nHorga n > 1 mr/n)

2
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MoryT 6bITb UCMNO/Ib30BaHbI C uenbr MAEHTM(bMKaqMM N KONUYECTBEHHOI OL€HKM OCHOBHbIX NPOAYKTOB npe-
BpalleHUs Unu Koraa He AOCTYNeH onpeAesfieHHbll MeToh aHanusa ¢ HU3KUM npegenoMm o6HapyxeHus. Mpu
TECTUPOBAHMMU BbICOKUX KOHLEHTpaLMil uccneayemMoro BellecTBa He BCEr4a MOXHO MCMOMb30BaTh pesy/bTa-
Tbl ONpeAeneHns KOHCTaHTbI Pa3fioXeHUs MepBOro nopsigka W nepuog nosypacnaga, Tak Kak pasfioxeHue,
BO3MOXHO, He 6yAeT cnefoBaTh KMHETMKE NEPBOro nopsaka.

3.1.2 Pa3noxeHue B OnNpejefieHHble UHTEPBASIbl BPEMEHU COMNPOBOXAAETCSH MU3MEPEHMEM OCTATOYHOM
,4C My 0CTaTOYHON KOHLEHTpaLun nccneayemMoro BelecTsa, Korga npuMeHaeTcs KOHKPETHbI XUMUYecknia
aHanms. ,4C-MeTka caMoil yCTOWUMBOI YacTu MOMeKy bl NO3BONSET ONPeAENTL 06LLYI0 MUHEpPANM3aLuio, B
To Bpems Kak 14C MeTka MeHee ycTOYMBOI YacTy MOJMIEKy/Ibl, @ TaKXe NCMNOoMb30BaHNe cneyuanbHoro aHasam-
3a. JaeT OUEeHKY TO/NIbKO NnepBUYHOK Guopasnaraemoct. OfHaKo camas ycToilumBas YacTb He 06s3aTesibHO
BK/IlOYAET COOTBETCTBYHOLLME (PYHKLMOHAbHbIE YACTW MOJIeKy /bl (KOTOPblE MOTYT 6bITh CBS3aHbl C KOHKpeT-
HbIM CBOICTBOM, Kak. Hanpumep, TOKCUYHOCTb, GUOaKKyMynauus u 1. 4.). Ecnm aTo Tak, TO MOXHO MCMNOJb30-
BaTb MccneagyeMoe BelwecTBo, KoTopoe nMeeT 14C MeTKy B (DYHKLMOHANBHON YacTu, 4To6bl CONPOBOXAATLCSA
yCTpaHeHWeM KOHKPETHOro CBOCTBA.

3.2 TpuMeHUmMoOCTb MeToha

3.2.1 [laHHOe MMUTaLMNOHHOE UCMbITaHNe NPUMEHSAETCA K HeNeTyuuM nnm cnaboneTyuymm opraHu4yecknm
BellecTBaM, TECTUPYEMbIM MPU HU3KOM KOHLeHTpaunn. icnonb3ys aarn, oTkpbiTble 4158 NTPOHUKHOBEHUS aT-
Mocdhepsl (Hanpumep, 3akynopeHHble BaTHOW Npo6KoIi), BelwecTBa C KOHCTaHTamMun 3akoHa [eHpu MeHee, YeMm
npumepHo 1 Ma ¢m3Imonb (NpnbansnTenbHo 10~5atm *M3IMOb), NPaAKTUUYECKN MOTYT CUMTATHCA HENEeTYUUMU.
Mcnonb3ysa 3akpbiTble isrv co cBO6O4HLIM NPOCTPAHCTBOM, cnaboneTyyne seljectsa (C KOHCTaHTaMu 3a-
KoHa MeHpu < 100 MNa mmM3/mMonb unn < 10-3 aTM EM3IMO/Ib) MOXHO NpoTecTMpoBaTh 603 NOTepb B UCNbITATE Nb-
HOW cucteme. MNotepsa ,4C-MeyeHbIX BELWECTB MOXET NPOUCXOAUTb B Clyyae Hecobni04eHNa COOTBETCTBYIO-
WKUX Mep NpefoCcTOPOXHOCTU Npu yaaneHun C02. B Takux cutyauuax Heob6xo4MmMo nNpoBoAuUTb ynasansaHune
C 02 B0 BHyTPEHHWIA NOrNOTUTENb C LLEN0YbI0 UM UCMOJb30BaTb BHELWHIOW cucTemy nornotutens C02 (nps-
Moe onpegeneHve 14C02; cMm. npunoxeHue B). [lna onpeaeneHns KUHETUKN GUOpPa3ioXeHNs KOHLeHTpaLum
ncenegyemoro BelwecTsa f0/HKHbl BbITb HUXE UX YPOBHA pacTBOPUMOCTU B Boge. OfHAKO cnefyeT OTMeTUTb,
4yTo B IMTepaType nokasatenn pacTBOPMMOCTU B BOJE MOryT 6biTb 3HAUYUTE/IbHO Bbille PacTBOPMMOCTU UC-
cnefyemoro BelecTtBa B NpUpoAHbIX Bogax. Baob6aBok pacTBOPMMOCTb 0CO60 TPYyAHOPACTBOPMMbIX B BOAeE
nccnefyeMbix BeWeCcTB MOXeT ObiTb YCTaHOB/IEHA C NOMOLWbIO UCCeAYEMbIX MPUPOAHBIX BOA,.

3.2.2 MeTof MOXeT 6bITb UCNONb30BAH A8 MOAEIMPOBAHNA 6MOPa3N0XKeHNS B NOBEPXHOCTHbIX BOAaX,
He cofepxalux KpynHble YacTulbl («TECT C OKEAHUYECKUMU OT/IONKEHUAMU»), UIN B MYTHbIX NMOBEPXHOCTHbIX
BOZlax, KOTopble, HaNnpumMep, HaxoAsaTCsA Ha rpaHuue pasfena sBofa/ocafok («TecT C B3BELWEHHbIMW HaHoca-
MI/I»).

3.3 lVcnbiTyemoe Bew,ecTso

3.3.1 B aTOM ucnbiTaHUM MOTYT OblTb MCNO/b30BaHbl U MEYEHble, U HEMeUYeHble uccnegyemblie Belle-
cTBa. PekoMeHAyeTCsa MCNONb30BaTbh TEXHWKY HaHeceHus 14C MeTku, U MeTka, Kak npaBufio, JO/KHA Haxo-
ANTBCS B CaMOW yCTOWUYMBOW (bIX) 4acTn (4acTsax) Monekynbl (CM. Takxe nognyHkT 3.1.2). [lna BewecTs, co-
Aepxauux 6onee o4HOro apomMaTyeckoro Konbla, O4WH WKW HECKOSIbKO aTOMOB yrinepofa B KaXAoM Ko/ble
[OMKHbI UMeTb, npegnoyTuTensHo. ,4C meTky. Kpome Toro, npefAnoyTuTenbHo, 4Tobbl OAUH WM HECKONbKO
aTOMOB yriiepoga Ha 060Mx KOHLax /Ierko pa3pbiBaembix cBA3ei nmenn 14C meTky. Xummyeckas n/unu paguo-
XMMmuyeckas ynctoTa uccaeayemoro BeliecTsa A0/KHA cOCTaBNATb > 95 %. [1na MeyeHbIX BelecTB npeano-
yTuTENbHEe yaenbHasa akTUBHOCTb okosio 50 pCi/mr (1,85 MBK) unu 6onble, 4Tobbl ynpoctuts ,4C nsmepe-
HWUSI B MCMbITAHNAX, MPOBOAUMbIX C HU3KUMU NEePBOHAYA/IbHbIMU KOHLLEHTPaLUsMu.

O6 nccnefyemoMm BelLecTBe A0O/KHA 6bITb 4OCTYNHA cnegytouias nHopmaymsa:

- pacTBopuMmOCTb B Boge [4]:

- pacTBOPMMOCTb B OpraHuyeckom (ux) pacteoputene (ax) (BewecTBax, NPUMMeHsAeMbIX BMecTe C pac-
TBOPUTENEM WAN C HU3KON PacTBOPUMOCTbLIO B BOAE);

- KOHCTaHTa guccoumnaunn (pKa). ecnn BewecTtso CNOCO6HO K NPOTOHUPOBAHUIO UM AEeNPOTOHUPOBA-
Huio [4]:

- faBfieHve napa [4] n KOHCTaHTa 3akoHa eHpu;

- XMMuyeckas yCTOW4YMBOCTb K BOAE U B TEMHOE BpeMs CcyTok (rugponus) [4].

Korga TpygHopacTBOpMMble B BOAeE BeliecTBa NPOXOASAT NCMbITAHUA B MOPCKOW BOAE, BaXHO 3HATb KOH-
CTaHTy BbicanmBaHus (Mnn «koHcTaHTy CeyeHoBa») K*. koTopas onpefenseTcs BblpaXeHneM;
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log (SIS") =Ks Cm. (2)

roe S ' S' — pacTBOPMMOCTb BOWecTBa B NPECHON M MOPCKOW BOAe COOTBETCTBEHHO MCT - MonApHas
KOHLEeHTpauusa conu.

3.3.2 Ecnn ncnbiTaHve BbINOMHAT NOA06HO «TECTY C B3BELEHHbIM 0CaAKOM», AO/KHA ObITb 4OCTYNHA
cnepylouwas nHopmaums:

- KoadphuuneHT pasgeneHun H-oktanon/soga [4];

- KoathdhmumneHT agcopbuun [4];

3.3.3 [pyrasa nonesHas MHOpPMaLUA MOXET BKIOYATb:

- KOHLEeHTpauutio B OKpyxatollei cpese, eCnm N3BECTHO UN YCTAHOB/EHO:
TOKCUYHOCTb MCCNeAYyeMOoro BelecTBa No OTHOLWEHUI0 K MUKpoopraHmsmam [4];

- nonHoe u/unun npucyuiee 6nopasnoxexne [4];

- Uccnef0BaHNA NPOLLECCOB NpeBpalleHnss B yC/0BUAX adpo6HOro UM aHaspo6HOro 6MopasnoxeHns
B noyse u ocagke/soge [4J.

3.4 CtaHpapTHOe Bel,ecTBO

BewiecTBo, KOTOpOE 06LIYHO NETKO pasnaraeTcsi NP a3apo6HbIX YCN0BUAX (HANpuMep, aHUANH NN 6eH-
30aT HaTpus), AO/MKHO ObITb NCNOMBL30BAHO B KaYecTBe CTaHAapTHOro BewecTBa. Oxupgaemblii nepuos Bpe-
MEHUN ANS pasfNoXeHUa aHunMHa u 6eH3oaTta HaTpusa coctaBnseT 06bIYHO MeHee ABYX Hefenb. HasdHavyeHue
CTaHAapTHbIX BELWEeCTB 3ak/4yaeTcs B 06ecneyeHnn MMKpo6GMOIOrMYeckon akTUBHOCTU ncciefyemMoii Boabl
B onpefeneHHbIX npegenax, To ecTb YTO6bI B BOAE NPUCYTCTBOBa/sa akTUBHAA NONYNALUUSA MUKPOOPraHU3MOB.

3.5 Kputepumn kayecTtsa

3.5.1 YpoBeHb N3BneyYeHns

Cpa3sy nocne gob6asneHns onbITHOro obpasua cnegyet NpoBepuUTb KaXAyl NepBoHaYasibHYH KOHLEH-
Tpauuio onbITHOro o6pasua nsmepeHnem akTUBHOCTM 14C NAN XMMUYECKAMMN aHann3amu; B Tex ciydasx, Kor-
[a BelecTBa He UMeT MeTKN. — aHanusamu xoTa 6bl ay6nupyowmx obpasuos. MNMonyyeHHas nHopmauns
[aeT OCHOBaHWe CyAuTb O NMPUMEHUMOCTU W NOBTOPAEMOCTU aHalUTM4Yeckoro cnocoba, 06 04HOPOAHOCTU
pacnpegeneHns onbITHOrO BewecTsa. B Hopme, B nocneayolmx aHanmsax gaHHbIX UCNOMb3YOT YCTaHOBNEH-
HYI0 MepBOHayanbHY akTUBHOCTb 14C MM KOHUEHTpaLuMio OnbITHOrO obpasya, a He HOMUHA/bHYI0 KOHLEH-
Tpayuuio. NOCKO/bKY 3TO NMO3BONSAET KOMMNEHCMPOBaTb NOTEPW, BO3HMKaKLIME M3-3a COPOLMN 1 MOTPeLHOCTH
npu Ao3mpoBke. UTo kacaeTcsa OonNbITHOro o6pasua ¢ meTkoi 14C. n3Bnekaemblil B KOHLE UCMNbITAHUS YPOBEHb
faeTca Kak 6anaHc macchbl (CM. Takxke NyHKT 5.4.5). B ngeane meuyeHblii 6anaHc maccbl AO/KEH HAXOAUTLCA
B AnanasoHe oT 90 % fo 110 %. B TO BpeMs kak 06 aHannTUYecKoih TOHHOCTU MOXHO FOBOPUTb, TOJILKO €Cn
nepsoHayanbHOe M3BNeYeHne OMNbITHbIX 06pa3LoB, 6e3 MeTku, HaxoauTcsa B npegenax oT 70 % po 110 %.
Takne AamanasoHbl UHTEPNPETUPYIOT Kak LefneBble, OHW He [LO/DKHbI MCNONb30BaTbCA Kak KPUTEpUM Ha Co-
oTBeTCTBME TecTa. Kpome 3Toro, onpefenntb aHaMTUYECKYD TOYHOCTb MOXHO AN ONbITHOro obpasua c
KOHLEeHTpauuein Huxe, yemM nepBoHavyanbHas KOHUEHTpauus, a Takke Ans 60NbWIMHCTBA NPOAYKTOB TpaHC-
thopmayuu.

3.5.2 ToBTOPSAEMOCTb M YYBCTBUTE/IbHOCTb aHa/IMTUYECKOTO MeToha

3.5.2.1 lMoBTOpsAeMOCTb aHanuTU4yeckoro metoga (Bkawyas 3PP EKTMBHOCTb NepBOHaYaNbHON 3KC-
Tpakuum) AN OUEHKN OMbITHOrO BelwecTsa, NPOAYKTOB TpaHcdopMaunmn gosikHa NpoBepsATbCSA No NATU Ay-
61MpYyOLWUM aHanm3am OTAeNbHbIX 3KCTPAKTOB NOBEPXHOCTHON BOAbI.

3.5.2.2 Mpepen o6HapyxeHus (LOD) aHanMTn4YecKoro meToaa AN ONbITHOrO o6pasua 1 418 NPOAYKTOB
TpaHcopMaLuun AO/MKEH COCTaBNATb, N0 MeHbl el Mepe. 1 % OT nepBOHa4YasbHOIO KO/MYecTBa, NpUMeHse-
MOTO K OMNbITHO CMCTEME, €CIN BO3MOXHO. YpPOBeHb YyBCTBUTENbHOCTU MeToga (LOQ) AomkeH obecneunBatb
onpefeneHne KoHueHTpauuu, coctasnsawwein o 10 %. OyeHb 4acTo ANSA XUMUYECKUX aHanM30B MHOMMX
opraHMyecknx BelecTs 1 NPOAYKTOB UX TpaHcopmauum HeobxoAumMo, 4To6bl ONMbITHOE BELLECTBO NPUMEHA-
N0Cb NPV AOCTATOYHO BbICOKMX KOHLEHTpauusax, T. e. > 100 mkr/n.

4 OnucaHne metoga

41 O6opyaoBaHue

TecT MOXeT BbIMO/HATLCS C UCNO/Ib30BAHNEM KOHUYECKUX MW LUANHAPUYECKUX KOG HYXHOW eMKOCTn
(Hanpumep. 0.5 nnn 1.0 n) c npo6kaMun M3 CUANKOHA MU Kayyvyka Nn6o B konbax ¢ MemMbpaHoli ¢ HeNpPOHU-
4
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Laembimu ana C02 kpbllwkamu (Hanpumep, ¢ neperopogkamu n3 6ytunkaydyka). pyroit cnoco6 BbINOSHEHMUSA
TecTa OCHOBAH Ha MCMNONb30BaHWM KONG C HECKOMbKMMU ropabiwkammn Ans cb6opa cofepXxmMoro Konbé uenu-
KOM. MO MeHblUeil Mepe, B ABYX 3K3eMNasapax, B KXKA0M HTepBasne oT6opa npobbl (CM. NyHKT 5.1.3). insa He-
NIeTy4nx OnbITHbIX 06pa3L0oB, He UMEILLMX PaANOaKTUBHOW MeTKMU, ra3oHenpoHULLaeMble KPbILWKW UM NPO6Ku
He HYXHbl; ANA HUX NOAXOAAT BaTHble TamMnOHbl ANA NpefoTBpalleHVns nonajaHus npumecein m3 sosgyxa
(cm. nyHKT 5.1.2). Manonetyyune BeliecTBa UCNbITLIBAIOT B CUCTEME BMOMETPUYECKOTO TUNA NPU akKypaTHOM
nepemMeLwwnBaHMM NOBEPXHOCTHON BoAbl. [labbl n3bexartb nonagaHua 6aktepuii, cocyabl MOryT 6biTb Nnoasep-
rHYTbl CTEpUNn3aLun HarpesaHmem nnv o6paboTKoil B aBTOkNase, npexae 4em 6yayT ucnonb3osaHbl. Kpome
TOro, MOXeT UCNoNb30BaTbCA Cnejyoliee cTaHAapTHOe nabopaTtopHoe obopyfoBaHue:
MarHuTHble Mellaskn Uan Welkep 419 HENPepPbIBHOIO NepemMeLlBaHna COAepPXNMOro TeCTOBbIX KONo,
- ueHTpudyra;
- pH meTp;
TypbuanmeTp 4158 naMepeHns HedeloMeTpUYeckoin MyTHOCTU:
neyb UAN MUKPOBOJSIHOBAA Neyb ANA ONpeAeneHns cyxoro Beca;
annapart 415 mem6paHHoi hunbTpayuy;
- aBTOKNaB WY Meyb ANA CTEPUIN3ALUN CTEKNAHHOW NocyAbl:
- cpeacTBa A4Na 06paboTKM MeYeHbIX BeLecTs;
obopyfoBaHue 451 KONMYECTBEHHOIO onpejeneHna akTusHocTu 14C B o6pasuax, oTobpaHHbIX U3 No-
ByLw ek ¢ pactBopom CO02, u. ecnn Heo6xoanMO, U3 06pasL,0B OT/IOKEHWUI;

- aHanuTuyeckoe obopyaoBaHue ANA onpefeneHns nccnefyemoro (M ctaHfapTHOroO) BelwecTsa, ecnu
Heo6xoANMO NpPoBefeHNe KOHKPETHOro XMMWYeCKOro aHanusa (Hanpumep, rasoBblii xpomaTorpady, XnaKocT-
Hblli XpomaTtorpad BbICOKOTO faBneHuns).

4.2 VicxopHble pacTBOPbl MCNbITYyeMOro BewecTsa

[na ncxogHbIX pacTBOPOB UCC/IefyeMOro 1 cTaHAapTHOro BelecTsa UCNob3YT AEVOHU3NPOBAHHYIO
BoAy (CM. Takxe NyHKT 4.7.1). [lenoHM3NpoOBaHHAs Bofa He AOJKHA coAepxaTb BellecTBa, TOKCUUYHble ANS
MUKPOOPraHn3MoB, a KOHLeHTpayMsa pacTBOPEHHOro opraHuyeckoro yrnepoga DOC He fonmkHa npesbilwaTbh
1 mr/n (5).

4.3 C60p M TpAHCNOPTUPOBKA MOBEPXHOCTHOI BOAbI

MecTo oT60pa nNpobbl Ans cbopa NOBEPXHOCTHbLIX BOJ, BbIGUPAIOT B COOTBETCTBUMN C LieN1bl0 UCNbITAHUS,
NCX0AS U3 KOHKpeTHOW cuTyauuun. Mpu Bbibope MmecT oT6opa Npob cnepyeTt yunTbiBaTb UCTOPUIO BO3MOXHbIX
CeNbCKOX03AiCTBEHHbIX, MPOU3BOACTBEHHbIX U 6bITOBLIX COPOCOB. ECnin N3BECTHO, YTO BOAHAsA cpeja 3arpss-
HANacb nccneayembimM BELL,eCTBOM MW €0 CTPYKTYPHbIM aHanoroM Ha NpoTsXeHUn NocnegHnx yetblipex net.
TO flaHHOe MecTOo He c/iefyeT ucnonb3oBaTth A1 cb6opa uccnegyemoli BoAbl, €CNN TONbKO Lenbio nccnefosa-
HUA He ABNSIETCS M3yyeHMe CKOPOCTW pacnagja BellecTBa B MecTax, paHee NoABeprHyTbiX ero BO34elCcTBuUIO.
YpoBeHb pH 1 TemnepaTypy BoAbl U3MepSOT HA MecTe oTbopa Npob6bl. KpoMme TOro, 3anucbiBalT rayouHy,
Ha KOTOpOl nmpoucxoamn oT60p Npobbl, a Takke ee BHeELWHUe xapakTepucTukm (cM. nogpasgen 7.4). O6s3a-
Te/NIbHO U3MEePSAIT KOHLEeHTpaLuio Kucnopoga u/mnm oKMCINTENbHO-BOCCTAHOBUTEbHbIM NOTEHLMAanN Kak B Nno-
BEPXHOCTHOM Cf0e BOJbl, Tak U B OT/IOXEHUSAX, Aabbl NOATBEPAUTL a3p06HbIe YCN0BUSA, €C/IN TONbKO 3TO He
ABNAETCA OYEBUHbLIM, UCXOAS U3 BHELHUX XapakTepuUCTUK M ONbiTa, CBA3@HHbLIX C UCTopueli mecTta otbopa.
TpaHCcnopTUPOBKA MOBEPXHOCTHON BOAbI A0/HKHA OCYLLECTBAATLCA B TWATE/IbHO NPOMbITOM KOHTEHepe. Mpu
TpaHcnopTupoBKe TemnepaTypa obpasua He Jo/KHa 3HAaYMTeIbHO NpeBbllWaTh TeMnepaTypy, MCNOb3YyeMyto
npu mucnbliTaHun. Ecnu Bpema TpaHCNOPTUPOBKU COCTABUT 60nee 2 4. peKoMeHAYT oxnaante obpasubl Ao
4 °C. Ob6pasel, BOAbl 3aMOpaxunBaHWN0 He nogseprathb.

4.4 XpaHeHWe 1 NOATOTOBKA MOBEPXHOCTHOW BOAbI

TecT NnpeANOYTUTENIbHO A0/KEH ObITb HAYAT B TeYEHMeE OJHOr0 AHSA NOoc/e TUNOBOW KoMeKunn. XpaHeHme
BO/bl, €C/TN HYXHO, [O/MKHO 6blTb MUHUMU3NPOBAHO M HEe AO/KHO B N1I06GOM C/iyyae NpeBbICUTb MAKCUMYM —
4 Hepenun. BoaHblii o6pasel fJo/mkeH 6biTb coxpaHeH B 4 eC ¢ mpoBeTpuBaHWeM [0 UCMONb3oBaHuA. [0 uc-
no/sib30BaHUs rpybble YacTulbl AO/DKHbI ObITh yAaneHbl, Hanpumep, unbTpauneli yepes uabTP HeloHa
npnénn3nTenbHo co 100 pasmepamu NeTAn T, UAN rpyobIi ByMaxHbIl UNLTP, UM OTN0XEHNE OcajkKa.

4.5 MoparotoBka BoAbl ¢ go6asneHnem una (LONONHUTENbHO)

ONs ucnbiTaHUs CycneHAMPOBaHHOTO 1A NOBEPXHOCTHbINM N 06aBAAIT B KONGLI, cogepxalime npu-
poAHyto BoAy ((PMNbTPOBAHHYIO ANA yaaneHus rpy6bix 4acTul, kak onucaHo B noapasgene 4.4) ANs npuroTos-
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TOB/IEHUS CYCMEH3UN; KOHLEHTpaunsa cycneHaMpoBaHHbIX TBEPAbIX YacTul fO/XKHA HaX04UTLCS B npejenax
oT 0.01 go 1 r/n. NMOBEPXHOCTHbIA WU fO/MKEH 6bITb cO6paH B TOM Xe MecTe, rge 6bi1 oTo6paH obpasel,
BOAbl. B 3aBMCMMOCTU OT OCOGEHHOCTWN BOAHOW Cpefbl, MOBEPXHOCTHbIA W MOXET pa3nuyatbCsi BbICOKAM
cofepxaHmem opraHuyeckoro yrnepoga (0T 2,5 % fo0 7.5 %) U MENKON TEKCTYpOli UMM HU3KUM cofepXaHnem
opraHuyeckoro yrnepoga (ot 0.5 % o 2.5 %) u rpy6oii TekcTypoi (2]. O6pa3sel, NOBEPXHOCTHOIO nna roToBaT
cnefyuwmm o6pasom; aKCTPArnpyT HECKObKO CPEeANHHbBIX MOPLUUIA Una ¢ MOMOLbIo TPYBKM M3 Mpo3payHoit
nnacTMacchl, cpe3aloT BepxHue aspobHble c/ion (C MOBEPXHOCTU Ha rNy6uHy NpuMepHo A0 5 MM) cpasy xe
nocne otbopa nNpobbl, a 3aTeM coeAnHSAIOT. MonyyYeHHbI obpasel una NepeHocsT B KOHTeliHep ¢ 60nblInM
NPOCTPaHCTBOM A/151 BO3AYLWHOW noAywku, aabbl na Haxoauacsa B asapobHbix ycnosusax (oxnaxgarwT 4o 4 °C,
ecnn NPoAO/IKNTENBHOCTL NEepeBO3kM npeBbiwaeT 2—3 4.). O6pasel, nna cycneHanpyT B BOAE, UCMO/b3Y-
eMoii B McnblTaHUW, NPU COOTHOWeEHMM 1:10 n XxpaHsAT npu 4 GC B BEHTUANPYEMOWK €MKOCTU A0 MOMEHTA uc-
nonb3oBaHus. Mepnog XxpaHeHMs nna. ecan B 3TOM eCTb HEOO6XOAUMOCTb, J0/HKEH GbiTb MUHUMAbHBIM U HU
B KOEM c/lyyae He npesblwaTb 4 Hefenb.

4.6 MonyHenpepbiBHas (gononHUTENbHANA) Npoueaypa

MponoHrnpoBaHHasa NHKy6aLms (40 HECKONIbKMX MeCsLEeB) MOXeT NOHaA06UTbLCA, ecaim NponsoLLen npo-
[OMKUTENbHBIA pa3pbiB BO BPeEMeHW, npexae Yem 6bl/10 yCTaHOB/IEHO 3HAYUTeIbHOE pas/loxeHune uccneay-
emoro obpasua. Ecnv gaHHbIll hakT n3BecTeH U3 nNpejbiAyLWero UCnbiTaHUs BellecTsBa, UCMbITAHME MOXeT
6bITb HAYATO C MCNO/MIb30BAHNA MOJlyHENPEpPbIBHOM Npoueaypbl, KOTopas No3BofsieT nepuognvyeckm o6HOB-
NATb YacTb UCCneAyemoli BOAbl AN cycneH3nmn (cM. npunoxenue B). JInb6o HopManbHbIi nepuognyeckuii Tect
MOXeT 6blTb 3aMOHEH Ha MOJIyHenpepbIBHbIA, ecnn He 6bln AOCTUTHYT pacnaj Mccrefyemoro BeuiecTsa B
TeyeHune 60 fHel UcCnbITaHUS NPM UCNOMb30BaHUN NEPUOANYECKON npoueaypbl (CM. Takke NOANYHKT 4.8.3.1).

4.7 [o6GaBneHue uccnefyemoro (UAu cTaH4apTHOMO) BelwecTsa

4.7.1 MaTouHbIii pacTBOP BELECTB C BbICOKOW pacTBOPUMOCTbIO B BOAe (> 1 Mr/n) U HU3KOW NeTyyecTbio
(KoHCTaHTbl FeHpu < 1Ma *M3Mon nnm < 10 5atm  M3/M0N) MOXET 6bITb MPUTOTOBNEH B 4E€VOHN3MPOBAHHOW
Boge (cMm. mogpasden 4.2); cCOOTBETCTBYWOLWMNA 06bEM MATOYHOrO pacTBopa J06aBNsAOT B TECTOBbIE COCYAbI
[0 HYXHOI KoHueHTpauun. O6beM Nw60ro Ao6aBASEMOro MaTto4yHOro pacTteopa AO/IKEH WUCXOA4UTb U3 UC-
no/sib3yemMoro Ha npaktuke MuHumyma (< 10 % OT KOHe4YHOro o6bema XWAKOCTU, N0 BO3IMOXHOCTH). [pyras
npoueaypa, B KOTOPOIl nccnepyemoe BelecTBO PacTBOPSAOT B 60/bluemM ob6beme BOAbl, UCNOIb3YyEMON npu
UCnblITaHUKN, MOXET paccMaTpuBaTbCs Kak anbTepHaTBa UCNOMb30BaHMNIO OPraHNyecknx pacTeBopuTeneii.

4.7.2 Ecnun Hens6exHo, MaTtouHble pacTBOPbl MasofeTyunx BewecTs C N10X0i pacTBOPUMOCTLIO B BOAE
FOTOBAT C UCNO/Ib30BAHNEM N1eTy4yero opraHMyeckoro pacTBopmTeNns, HO KOINYeCTBO A06aBISEMOro B TeCTO-
BYIO CUCTEMY pacTBOPUTeNs He AO/KHO npesBbiwatbh 1 % 06./06. 1 He [O/XKHO OKasbiBaTb OTPULATENIbHOIO
BO3/eNCTBUA HA MUKPOGHYI0 aKTUBHOCTbL. PacTBopuTesb He O/IXEH B/IUATL Ha CTabU/IbHOCTb UCCNeyemMoro
BeliecTBa B Bofe. CnefyeT Mpou3BecT mcnapeHue pacTBopuTens A0 4Ypes3BblyaliHO Manoro KoJn4yecTsa,
Tak YTo6bl OH He yBenMyua 3HaunTeNbHO KoHueHTpauuto DOC BOAbl WM CYCMEH3WUW, UCMOMb3yeMblX B UC-
NblITaHUN. DTO HEOBXOANMO NPOBEPUTL KOHKPETHLIM aHasin3oM Mo BeLWeCcTBY UK, eC/I BO3SMOXHO, aHan3om
DOC [5]. CnefyeT orpaHu4nTb KOJIMYECTBO PacTBoOpuUTeNnsa A0 TOro ypoOBHS, NPU KOTOPOM MPOUCXOAMUT ero
TpaHcopmayns A0 abCoNOTHO HEOBXOAMMOro YPOBHSA, YTO6bI YAOCTOBEPUTLCS, UTO KOJIMYECTBO Uccneqye-
MOTO BellecTBa Cnoco6HO pacTBOPATLCA B KOHEYHOM 06beMe BOJbl, UCNOMb3yeMoll B UCMbITaHUU. [omecTuTb
nccnegyemoe BeLWECcTBO B TECTOBbIE COCY/Abl MOXHO WHbIMW cnocobamu, onucaHHbiMu B [6] n (7). Mpu uc-
No/Ib30BaHUN OPraHMYecKoro pacTBOpUTENsa C UCC/efyeMblM BeLLeCTBOM C KOHTPO/IbHbIMU 06pasuamMu pac-
TBOPUTENSA. CofepxaliMuMmn Bofy, UCMNOJb3yeMyto nNpu ucnoiTaHuu (6e3 gobasneHunii), n Body ANs UCTbITAHUSA
c gob6aBsieHVeM CTaHAAPTHOrO BelecTBa, NOCTYNalT Tak Xe. Kak U C akTUBHbIMW TECTOBbIMU COCYAamu, C
fob6aBfieHHbIM KONIMYECTBOM WCC/iefyeMoro BellecTBa B HOCUTene pacTBopuTens. Llenb KOHTPOsbHbIX 06-
pasuoB pacTBOPUTENSA — U3YUNTb BO3MOXHOE OTpuuaTe/sibHOe BO34eiACTBMe, BbI3BAHHOE pacTBOPUTENIEM MO
OTHOLIEHWNI0 K MUKPOGHOI nonynsauumn, Ha YTO NnokasbiBaeT pas/iokeHne CTaHLapTHOTO BelecTsa.

4.8 Ycnosusa ncnbltaHns

4.8.1 TemnepaTypa npoBefeHUs UCNbITaAHUSA

WHKy6aumio NpoBoaAT B TEMHOM MecTe (NpeAnoyYTUTENbHOE YC/T0BME) WM NPU pacCesiHHOM CBeTe npu
perynupyemoii Temnepatype (+2 °C). koTopas MoOxeT 6blTb 1160 nonesoit, NM60o cTaHAaPTHON TemMnepaTypoii
oT 20 X po 25 °C. MNonesas Temnepatypa — 3To M60 peanbHaa Temnepartypa obpasua B MOMeHT oTbopa,
nn6o cpefHAs nosesas Temnepartypa B mecte oT6opa npo6bi.
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4.8.2 MepemelinsaHne

Ons nogaepxaHus 4acTul M MUKPOOPraHW3MOB BO B3BELIEHHOM COCTOSIHUM Npu6erailT K Mcnofb3oBa-
HUIO NepeMeLlNBaloLLMX YCTPONCTB, TakMX Kak HenpepbiBHbINA Wwelikep nnu mewarsnka. NepemelivBaHue Takke
Cnoco6CTBYET NEPEHOCY KUC/MOPOAA U3 He3ano/IHEHHOTO NPOCTPaHCTBa Hajd 06pasLoM B XUAKOCTb, YTo 06e-
cneumBaeT HYXHble aapo6Hble ycnoBusa. Konbbl NoMeLwanT Ha CTONMK LWelikepa (CKOPOCTb NepemMellmBaHus
npumMepHo 100 06/MUH) NMGO UCMOMBL3YIOT MArHUTHYI0 Mewarnky. MepeMelimsaHme 4O/MKHO 6biTb HENPEpbIB-
HbIM. TemM He MeHee BCTPSXMBaHWE UM NepeMelnBaHme JOMKHO BbINOMHATLCA Kak MOXHO Msirye, ofHOBpe-
MEHHO COXPaHsisi TOMOTeHHOEe COCTOSIHUE CYCMeH3UN.

4.8.3 TpofoOMKUTENIBHOCTb UCMbITAHUA

4.8.3.1 TpoAO/MKUTENbHOCTb UCMbITAHUS B HOPME He AOJ/XKHA npeBbiwaTtbh 60 AHel, TONbKO ecnu He
ncnonb3yeTcs MnonyHenpepbiBHas npouegypa € nepuofmyeckum OOGHOB/IEHMEM uCCefyeMOoil CycrneH3uun
(cm. npunoxexnne B). Mexay Tem nepuoj UCnNbITaHNA NEPUOAUYECKOTO TeCcTa MOXeT ObiTb MakCMasbHO yBe-
nuyeH go 90 gHeld, ecnn NepBoHavYa/lbHO pasfioXkKeHWe UCC/eyemMoro BelecTBa Hayanocb B WECTUAecaTu-
[HEeBHbI nepuof. Pa3noxeHne oTcnexvsaloT, NpuaepxunuBasch rpacmka BpeMeHHbIX MHTepBanos, onpejene-
HWEM OCTaTOYHOW akTuBHOCTU 14C unu Bbigenmswmmcs ,4C02 (cMm. NyHKTbl 5.4.1—5.4.5). n/unm xumm4yeckum
aHann3om (NyHkKTbl 5.5.1—5.5.3). VIHKy6aLOHHbI/i Nepunos AO/HKEH 6bITb 4OCTATOYHO NMPOAO/IKUTENBHBIM ANA
OLEeHKM npouecca pasnoxeHusa. CTeneHb pasfioXeHnsa B NPeAnoyYTUTENIbHOM BapuaHTe [0/KHa npesbiwaTb
50 %, AN MeANIeHHO pa3naraemMblX BeLLeCTB CTENEHb Pa3fioXeHUa Ao/MKHa O6biTb 4OCTATOYHOW (B HOpMme 60-
nee 20 %), fabbl o6ecneynTb pacyeT KUNHETUYECKOW KOHCTaHTbl CKOPOCTU pas/ioXeHus.

4.8.3.2 O65A3aTeNbHO BbLINOMHAT Nnepuognyeckne namepeHns pH n KoHUeHTpauuu kucnopoga B UC-
cnegyemoil cucteme, ecnu TONbKO NpeablAyLWwniA onbIT, NPUOGPETEHHbIV B NPeAblAYLLUX CXOXUX UCMbITAHNAX
C ucnosib3oBaHneM o6pasLoB BOAbl U Ua. NOMYYEHHBIX B TEX e MecTax, He feflaeT Takne namMmepeHus He-
o0653aTenbHbIMU. B HEKOTOPLIX YCNOBUSAX MeTabonn3M nepBuYHbIX cybcTpaToB nNpu 601ee BbICOKMX KOHLEH-
Tpaunsax. NPUCYTCTBYIOLLMX B BOAE WU UE. MOXET NPUBECTU K AOCTATOYHOMY BblgeneHunto C02un cToweHuto
KMUcnopofga, 4to 3HaYMTe/IbHO U3MEHSIET 3KCNepUMeHTaslbHble YC/IOBUS B XOA€ UCMbITAHUA.

5 Tpoueaypa nposefeHUsa UCNbITaHUA

5.1 MoarotoBka KoN6 4N Nenarn4eckoro MccienoBaHus

5.1.1 MNMomewalT HYXHblA 06bEM BOAbl, UCNOMb3YEeMOl B UCMbITAHWUMN, B ONbITHbIE COCYAbl MPUMEPHO
Ha TpeTb OT o6bema camoil Konbbl, HO He MeHee 100 ma. MpuM MCNONBL30BAHUM KONG C HECKONbKMMMU
ropabiwkamun (KoTopble MNO3BOMAKT cobupaTb NOMHOCTLID COAEpPXMMOe KOonb kKaxAabli pa3 npu oTbope
npo6) COOTBETCTBYWLWMNIA 06bEM BOAbI, UCNOMb3YyeMOl B MUCMbITAHUKN, AO/MKEH Takxke cocTaBniaTb 100 mn.
NockoNbKy Manble 06bembl 06pasua MOryT BAWATL Ha MNPOAOMXUTENbHOCTb Nar-asbl. Mccnepyembilii
obpasel, A06aBNAT M3 MATOYHOro pacTeopa, kak onucaHo B naparpadax 4.2. 4.7. [na onpegeneHuns
KMHEeTUKM pacnaja v fNA pacyeTa KMHEeTUYeCKOW KOHCTaHTbl CKOPOCTM pacnaja MCMonb3yloT Kak MUHUMYM
[Be pas3/inyHble KOHLEeHTpaLum uccnegyemoro BelecTsa, oTanyanumecs Ha koapduumneHT ot 5 go 10. O6e
BblOpaHHble KOHLEeHTpaLnmn fOMKHbI cCOCTaBNATbL MeHee 100 pr/n, nxenatenbHo B agnanasoHe oT 1 go 10 pr/n.

5.1.2 3akynopuBaloT Kon6bl Npo6KkamMu WAM KpblWKamMu, HempoHuuaeMbiMu Ansa sBosgyxa n C02. Ana
HemeueHblx 14C. HeneTyuMx wuccnepyembiX BeLLeCTB AN 3aKynopuMBaHuA NOAXOAAT BaTHble TaMMOHbI,
KOoTOopble npegoTBpaw,aloT nonagaHve npumeceil u3 Bosgyxa (cMm. nogpasgen 4.1), npu ycnoBuu, 4TO
OCHOBHbIE NMPOAYKTbl PA3NI0XEHUS HE ABNAOTCA NETY4YMMU, a Takke Npu ycroBUU UCMOJIb30BAHUA KOCBEHHbIX
onpegenexnii C02 (cM. npunoxeHue B).

5.1.3 BbigepxuBaloT Konbbl npu BblGpaHHOW Temnepatype (cMm. nognyHkT 4.8.1). l3BnekawT
obpasubl AN XMMWUYECKOro aHanu3a Wan Ans U3MepeHus akTuBHOCTWM 14C B Hauvane wucnbiTaHua (T. e. Jo
Hayana 6uopasnoxeHns; cM. NyHKT 4.5.1). a 3aTeM B HyXHble BPEMEHHble WUHTepBanbl B Te4YeHwe BCEro
ncnbiTaHna. OT6op ob6pasua MOXeT OCYWecTBAATbCA W3BNeYeHUeM vacTeil npobbl (Hanpumep. 5 mn
anuKkBoTHasa npoba) M3 kaxgoro ay6nupywoouero obpasya nm6o c60poM BCEro COAEPXKMMOro Konbbl npwu
Kaxgom oTtbope. MuHepanusauma uMccnefyemMoro BelecTBa MOXeT 6biTb onpejeneHa Kak npsmbiM, Tak u
KOCBEHHbIM cnocob6om (cM. npunoxexHue B). O6bIYHO, KaK MUHUMYM, TpebyeTca NsATb ToUuek oT6opa nNpob6 B
xofe hasbl pasnoxeHua (T. e. Nocne 3aBeplUeHHON nar-gpasbl), 4abbl 4OCTOBEPHO paccyMTaTb KOHCTaHTY
CKOpOCTU, ecnu TONbKO He umeeTcs 060CHOBaHMe, YTO OT6OP NPO6 B Tpex Toukax ABNAETCH A0CTATOYHbIM
Ansa 6bicTpopasnaraemblx BelwecTs. [JNa BeLWecTB, KOTOPble He CKOHHbI K 6bICTPOMY pasfioXeHuno, NpoBoAsAT
60/blIee YMCN0 n3mepeHunii B xode asbl pasnoXeHns, pacyeT K BbINOJHAETCSA C NOMOLL b0 60/1bLIEro Yucna
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[aHHbIX. ®ukcMpoBaHHOro rpaduka otbopa npo6 He cylecTByeT, MOCKO/bKY CKOpPOCTb 6uMOpasnoxeHus
pasnuuHa, Bce e oT60p Npo6 peKkoMeHAyT NPOBOAMTL pa3 B Hejesllo, eCnu pasfioxeHue npotekaeT
mefneHHo. Ecnu uccnepyemoe BelyecTBo pasnaraetca 6bICTPO, 0T60p Npo6 JO/MKEH NPOBOAWUTLCS pas B
[eHb B TeYeHne NepBbiX TPex AHel W Ha Kax/Ablli BTOPOW Wan TpeTuit AeHb nocne atoro. Mpu onpeAeneHHbIX
ob6cToATeNbCTBAX, TAKNX KakK BeljecTBa OGbICTPOro ruaposinsa, MoxeT noTpe6oBaTbcs 0T6MpaTh NPobbl Yepes
Hecko/bKo yacoB. 10 3Toil NpuyYMHe peKkoMeHAy0T NPOBOAMTL NpefBapuTe/bHbI TecT nepes NpoBefeHnem
nccnefosaHus, Aabbl onpeAennTb Heob6xoAuMbie UHTepBanbl oT60pa npob. Ecnn obpasel, Heob6xogum Ans
[ONONHNTENbHBIX CNeuntUYHbIX aHanM3oB, PEKOMEHAYIT NOAroTOBUTbL Go/bluee KONMYecTBO 06pasLoB U
BblbpaTh Te. koTOpble 6yAyT MpoaHanu3npoBaHbl B KOHLE 3KCNepumeHTa, cnefys obpaTHoil cTpaTeruu, T. e.
nocnefHve o6pasubl aHaNU3NPYT NepBbIMU (CM. MYHKT 5.5.2) OTHOCMTENbHO cTabuNbHOCTM 06pasLoB nNpu
XpaHeHun.

5.2 Ywucno konb n obpasuyos

5.2.1 OnpegfensawT HYXXHOE YUC0 ONbITHbIX KONG6, YTO6LI 06ecneuynTb Npoueaypy:

- TecToBbIMM KO/iG6amMu: N0 MeHbLel Mepe, Ay6avpyloLLee KOMYECTBO KON6 ANA KaX40W KOHLeHTpauum
nccnenyemoro Belectsa (kenatenbHO Kak MUHUMYM TPW) UKW TECTOBbIE KONBbl C HECKONbKMMM TOp/blliKkamm
ON15 KaXA0M KOHLEeHTpauum, ecnn cobupatoT BCce cogepXMMoe Konbbl Npu KaxaoM oT6ope npob (o603HavyeHne
pT>

- X0nocToi npo6olii, 6e3 uccnefyemoro BelecTsa, No MeHblen Mepe, ogHYy Konby ¢ XonocToi npo6oid,
cofiepxalleil ToNbko BOAY, UCNOMb3yeMY B UCNbiTaHuu (0603HayveHue FB);

- CTaHAapTHbIM KOHTPOJIbHbIM 06pa3LoM; ABe KO/16bl CO CTAHAAPTHLIM BELWECTBOM (Hanpumep, aHuInH
nnnéeHzoatHatpusa.10pr/n)(o6o3HaveHnePc).LlenbcpaBHUTENbHOTOKOHTPONbHOro06pa3La— NoATBEPAUTL
MUHUMYM MWUKPOOHOW akTMBHOCTU. Ecnn yao6HO, MOXET MCMNOMb30BaTbCA MeyeHoe cTaHAapTHOe BelecTBo
TakKxe v npu oTcNexumBaHMn pasnaraemMocTn UccnegyemMoro Belectsa B Xoie XMMUYECKoro aHanunsa.

- CTepuNbHbIM KOHTPONbHbIM 06pasuom; ogHa uAu ABe KONb6bl, cofepxalime CTepuInN30BaHHY
BOAY, Mccrnepyemyl B aHanu3e, ANA WU3YYEeHUS BO3MOXHOIO abuoTMYecKoro pasfioXeHWsa WAW Apyroro
Hebunonornyeckoro ypaneHua uccnegyemoro sewjectsa (06o03HavyeHne Fs). OCTaHOBUTbL GUONOTMYECKYIO
aKTUBHOCTb MOXHO 06paboTKoll BOAbI, MCNONb3yeMOli B UCMbITaHWW, B aBToknase (npu 121 °C. 20 MuH), nn6o
no6asneHnem sga (Hanpumep, asung Hatpusa (NaN3) B koHueHTpauuy oT 10 go 20 r/n, xnopuga ptytn (HgCl2)
B KOHUeHTpauyun 100 mr/n nnn dpopmannHa. 100 mr/n), nn6o ramma-nsnydyeHmem. Ecnm ncnonssytot HaC12, To
ero NKBMANPOBaHNE AO/KHO BbINO/THATLCSA KakK NMKBMAALMA TOKCMUYHbIX 0TX040B. B TOM cnydyae, korga B Bogy
[06aBNAT 60N1blIOE KONNYECTBO UNa. 406UTLCA CTEPUIbHbLIX YCNOBUI AOCTATOYHO HENErko: B 3TOM c/yyae
peKkoMeHAYT NOBTOPHYH 06paboTKy B aBTOknase (Hanpumep, A0 Tpex pas). Heob6xo4umo yyuTbiBaTb, YTO
o6paboTka B aBTOKNaBe MOXeT U3MEHUTb COpbupyloLiMe CBONCTBA UNa;

- KOHTPONbHbIMM 06pasuamy pacTBOpUTENsA, CcoAepXxalwumum TecTOBYH BOAY W TeCcTOBYKW BOAY
CO CTaHAapTHbIM BeLWecTBOM; KONb6bl B ABYX 3K3emnnsapax, obpaboTaHHble OAWHAKOBbIM KO/IMYECTBOM
pacTBopuTens, ¢ UCNOb30BaHWEM TOli e npoLueaypbl, kKOTopas NpuMeHseTca 41a uccaefyemoro BellecTsa.
Llenb — un3yuynTb BO3MOXHOCTb OTpuUATENbHOrO BO3AENCTBMA pacTBopuTens, npuberas K pasfiokeHuio
cTaHAapTHOro BeljecTsa.

5.2.2 Tpyv nnaHMpoBaHUU UCNbITAHUSA UccnefoBaTeNb AO/HKEH YYUTbIBaTb OTHOCUTENIbHYH BaXHOCTb
BO3POCLUMX 3KCMEPUMEHTANbHbIX MOBTOPEHUI B CPABHEHUW C YBENMUYUBLUMMCA YMCNOM UHTepBana otbopa
npo6. ToyHoe Heob6GXxoAUMOe 4yucio Konb 6GyaeT 3aBuUCETb OT MeTofa, MCMNOJb3yemMoro ANA WU3MepeHus
pasnoxeHus (CM. nyHkTbl 5.1.3 1 5.4.1—5.4.5 n npunoxexune B).

5.2.3 [Be yacTu o6pasya (Hanpumep, 5 M1 anMKBOTHOM NPO6GbI) M3B/IEKAIOT U3 KaXA0W TECTOBOI KONGbI
B KaXA0M MHTepsBane otbopa npob. MNpu ncnonb3oBaHUn KOG C HECKONBKMMU rop/ibiwkamu gna céopa scero
COAEPXUMOro Konbbl, Kak MUHUMYM ABO KONOGbI, AO/MKHbI ObITb MCNOMb30BaHbl NpPU KaxaoMm oTbope npob
(cM. nyHKT 5.1.1).

5.3 MogrotoBka GNAr 4N NPMOCTAHOBMAEHHOIO (4ONONHUTENBHOTO) TECTA OCajAkKa

[lo6aBnaT Heob6XxoANMble 06bEMbI TECTOBOI BOAbI M UNa. €CAN 3TO HEO6XOANMO, B TECTOBbIE COCYAbI
(cm. nogpasgen4.5). NMoarotoska ko6 4151 CycneHANPOBAHHOIO nna ABNAETCA TOW Xe, YTO U 4158 nenarnyeckoro
nccnefosaHus (CM. NyHKTbl 5.1.1—5.2.3). PeKoMeHAYyl0T UCN0/b30BaTb OYTbIIN C MEMOPAHHBLIMU KPbILKaMK
Unm Konbbl cxoxei hopmbl. MomMelaloT 3akpbiTbie KONObI FOPU3OHTANBHO Ha CTONUK wWeiikepa. OTKpbITble
Konbbl, cogepxawme HemeuveHble 14C, HeneTyuyue BeliecTBa, AO/DKHbl ObiTb YCTAHOBJ/IEHbI BEPTUKA/bHO;
N8 3TOro cnyyas peKOMeHAYT CNO0b30BaTh MAarHUTHYIO Mellasky, Y KOTOPOl/ MarHUTbl NOKPbITbl CTEKIOM.
Ecnn Heo6xogmMmo, NpoBOAAT aspauunto 6yTbinei Ana noggepxaHus COOTBETCTBYIOLNX a3pPO6HbIX YCNO0BHUIA.
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5.4 OnpepeneHve pagmoxmMmuyeckumm cnocobamm

5.4.1 Bbigenuswniica 14C 02 onpefenatoT NPsSAMbIM WX KOCBEHHbIM CNOCO60M (CM. npunoxeHue B).
14C 02 onpefensioT KOCBEHHO, onpeAenuB pasHuULy MexAay HauvanbHOW akTMBHOCTbio 14C02 B mM3yyaemom
obpasue BOAbl UM CYCNeH3UN 1 06LLLeil 0CTaTOYHON aKTUBHOCTbIO B MOMEHT 0T60pa Npobbl, YCTAHOBMEHHYHO
nocne Toro, korga o6pasel NoABEPrIN OKUCAEeHWUI0 A0 ypoBHA oT 2 Ao 3 pH u otroHke C02 ncnapeHuem.
Takum o06pa3oM, MNPOUCXOAUT yAasleHne HeopraHNn4yeckoro yrnepoga; W3MEPEHHYH Xe OCTaTO4HYylo
aKTMBHOCTb paccymMTbIBalOT HA OCHOBE OpraHM4yeckoro matepmana. MeTos KOCBEHHOro onpegeneHusa 14COr He
ncnonb3yeTcs, ecnu 60onblias yacTb 1EeTy4YNX NPOAYKTOB TpaHchopmauumn obpasosaHa BXxoae TpaHcdopmaymm
OMbITHOTO BewecTBa (CM. npunoxeHue B). Fge BO3MOXHO, pocT 14C02 Ao/MKeH ycTaHaBAMBaTbCA MNPAMbIM
cnoco6om (cM. npunoxeHue B) npu kaxgom ot6ope npob n xoTa 6bl C MCNOMb30BaHMEM OfHOro o6pasua;
JaHHasa npoueaypa no3BonseT NpoBepuTb 6anaHc Macchbl ¥ NPOLECC Pa3NoXeHUsa, HO NOAXOANT TONbKO ANA
TexX UCMbITaHWi, rae NCNob3ylTCSA 3aKpbiThle KONObI.

5.4.2 Ecnun 3apeiicTBoBaHHbIN 14C02 n3mMepsoT NpAMbIM cNoco60M B XoAe UCNbITaHUSA, B caMOM ero
Hayane cnefgyeT NOArOTOBUTL 6oNbllee KonnyecTso Konb. Mpamoe onpegeneHne ,4C02 peKoMeHAYIOT B TOM
cnyvae, ecnu 6osblias 4yacTb NeTyynx MNPoOAyKTOB TpaHcopmauuy obpasyeTca B xofe TpaHcdopmauum
ONbITHOrO BelecTBa. B kaxoi Touke n3mepeHns cogepxmmMmoe Konb ¢ 4ONONHUTENbHbIM 06pa3LLOM OKUCAAIOT
00 ypoBHSA 0T 2 A0 3 pH. 14CO cobupatloT BO BHYTPEHHUI Unn BHeEWHWIA abcopbep (cMm. npunoxexune B).

5.4.3 [1oNONHUTENbHO KOHLEHTpaLumn ONbITHOTO BelecTBa C pajnalnoHHO meTkoli 14C 1 OCHOBHbIE
NpoAyKTbl TpaHcopMauunm MOryT ObiTb onpegeneHbl pajunaunmoHHO-XMMU4Yeckoll xpomatorpadueni
(Hanpumep, TOHKOCNOWHOW xpomatorpaduein. RAD-TLC) unmu XuWAKOCTHOW XpomaTtorpaduein BbICOKOTO
[aBneHnsa ¢ pagnaunoHHbIM AeTEeKTUPOBaHNEM.

5.4.4 [ononHuTenbHO MOryT ObliTb OnpejefieHbl Takue nokasaTenu, kak a3oBoe pacnpefeneHue
ocTaslwelica pagnmoakTMBHOCTUM (CM. NpuaoxeHuwe A), OocCTaBlleecsa KONWYECTBO OMbITHOrO BelwecTBa W
NPOAYKTOB TpaHcdopMauuu.

5.4.5 B KOHLE ucnbiTaHMA 6anaHC MaccCbl AO0/MKEH ObiTb onpefeneH NpAMbIM u3mepeHuem m C02. ¢
MCNONb30BaHMEM OTAEeNbHbIX KON6 € obpasuamu, M3 KOTOpPbIX He M3BNekann obpasubl B XoAe UCMbITaHUS
(cm. npunoxeHune B).

5.5 CneyunanbHbli XMMMUYeCKUii aHanuns

5.5.1 Mpu HannuMu YyBCTBUTENBLHOrO cneynanbHO pa3paboTaHHOro aHasIMTUYEeCKOro MeToja oueHka
NepBUYHOrO pas/ioXeHUs MOXeT OblTb BbINO/IHEHA M3MepeHUeM 06Leli 0CTaTOYHON KOHLeHTpaLuun onbITHOro
BelllecTBa BMeCTO MCMOJIb30BaHUA CnocoboB C pajuaunoHHOl MapkupoBkoil. [pu wncnonb3oBaHun B
ncnbiTaHUK BelecTBa C paAgnalyoHHON MapKMpPoBKO (418 n3MepeHus obLieil MuHepanusayun) gonyckaeTcs
napanfefnbHoe npoBefieHNe chneynanbHbIX XUMUYECKUX aHanusos, A[abbl NONYYNTb [ONOJHUTESbHYIO
MHoOpMaLMio 1 MpoBepuTbL camy npouefypy. CneumasnbHble XUMUYECKME aHanum3bl MOryT Takxe
1Mcnonb3oBathbCA A1 U3MEpeHuss NpoAYyKTOB TpaHcopmauuu, obpasylwuxcs npu pacnage OnbITHOTO
BellecTBa, faHHbli cnoco6 0CO6eHHO NoAXOAWUT ANA BeLecTB, KOTOPble MUHepasu3ylTcsa C Nepuoaom
nonypacnaga, coctaenswowmm 6onee 60 fgHeil. Kaxabli pas npu ot6ope npob TpebyeTcs n3mepaTb K
yKasbiBaTb B OTYETE KOHLEHTpaLuio ONbITHOrO BeljecTBa M NPOAYKTOB TpaHcopmaunn (Kkak KOHLeHTpauuio
1 KaK ee NpoLeHTHoe cofepxaHue). MNpoayKTbl TpaHCcopMaLunn, yCTaHOBNEHHbIe NPK KOHLeHTpauun 2 10 %.
TpebylT naeHTudUKaLun npu Kaxgom otéope npob, Npu OTCYTCTBUM WHBLIX Pa3yMHbIX KOHTPAprymeHTOoB.
Te npoAykTbl TpaHccoOpMaLun, YbW KOHLEHTpauuu HenpepbIBHO pacTyT B XOA4e uccnefoBaHus, cnegyet
TaKXe yuuTblBaTb, flaxe eCnyu MUX KOHLEeHTpauuun He MnpeBbllalT yKasaHHOro Bbllle npegena, NOCKOSbKy
3TO MOXeT yKkasblBaTb Ha WX YCTOWUMBOCTb. B TOM cnyyae, ecnu fjonyckaetcss BO3MOXHOCTb ObICTPOi
abnoTuyeckoli TpaHcgopmauuu ONbITHOrO BelwecTBa (Hanpumep, ruagponus), npuberawT K aHannsam
NPOAYKTOB TpaHcdopmauun B CTepPUbHbIX KOHTPO/NbHbIX 06pasuax. [loTpe6HOCTb B onpefeneHun
KonmyecTBa v UAeHTUMUKaLMM NPoAyKTOB TpaHcdhopMaLluy onpefensertcsa UCXO4a U3 KaX40ro KOHKPeTHOro
cny4yasn, 060CHOBaHNS AO/MKHbI O6bIThb YKkas3aHbl B oT4yeTe. Cnoco6bl IKCTpakyMu, B KOTOPbIX MCNOMb3YHOTCA
opraHuyeckume pacTBOpUTENU, [OSIXKHbI MPUMEHATLCA B COOTBETCTBUM C pyKOBOACTBaMMU, codepxawummucs B
COOTBETCTBYIOLWMX aHANMTUYECKUX NpoLeaypax.

5.5.2 Bce o6pasLbl AO/DKHbI XpaHUTLCA npu Temnepatype oT 2 °C Ao 4 °C 1 B repMeTUYHbIX YC/TOBUSX,
ecnu aHanus 6yfeT BbINOMIHEH B TeyeHWe 24 4 (4TO ABNAAETCA NpeAnoyvTuTeNbHbIM BapuaHToMm). Ana 6onee
ONUTENIbHOTO XpaHeHUs obpasubl 3aMopaxusaloT A0 TemnepaTypbl HUXe MUHYC 18 °C unm KoHcepBUpYytoT
XMMuUyeckum cnocobom. [l KoHcepBaLm 06pa3LoB He pekoMeHyeTcs npuberaTb K OKUC/IEHUIO, MOCKObKY
OKMCNeHHble obpasubl MOryT cTaTb HecTabunbHbiMU. Ecnn obpasel, He 6yAeT UcnbiTaH B TeyeHne 24 4y u
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nognexut 6onee ANUTENbHOMY XPaHEHWIO, crefyeT MPOBECTW UCCNefoBaHWe Ha ero cTabuibHOCTb Npw
XpaHeHuu, fabbl yLOCTOBEPUTLCS, YTO CTABGUNBHOCTL UHTEPECYEMbIX XMMUUYECKUX BELLECTB NpU XpaHeHuwn
B YC/I0BUAX KOHCepBauuu uam npu MuHyc 18 °C coxpaHsetcsi. Ecnm B aHanMTM4YeckoMm meTtoge npuberawT K
3KCTpaKUMy pacTBOpUTENEM WM IKCTpaKuMu TBepAol hasbl, TO ee BbINOMHAKT cpa3y nocne otéopa npobbl
Unu nocne xpaHeHus o6pasua B 3aMOPOXEHHOM COCTOSIHUM, MakCMMasibHOe BpeMs KOTOpPOro coctaBnsieT
24 y.

55.3 B 3aBMCMMOCTM OT 4YyBCTBMTE/IbHOCTM aHaIWTUYECKOro MeToda MOryT moHafobuTbecs o6pasubl
6onbwero obbema, YeM Te, UTO yKkasaHbl B nogpasgene 4.1. WcnbiTaHWa MOryT NIerKO BbIMOJIHATLCS C
o6pasuamu o6bemMom 1 1 B Konbax BMeCTUMOCTbio OoT 2 go 3 1, 6narogapsa Yemy CTaHOBMTCA BO3MOXHbIM
oT6mpaTtb 06pasubl B kKonnyectse 100 mn.

6 JaHHble 1 oTyeT 0 NpoBeAeHNN UCNbITaHNA

6.1 O6paboTka pe3ynbLTaToB

6.1.1 Fpadnk C HAHECEHHbIMU AAHHbIMU

6.1.1.1 OkpyrnsiT Bpems oT60pa Npob A0 Lesbix Yncen, T. e. 40 YacoB (eC/n TO/IbKO MUHYTbI He urpatoT
3HAUUTeNbHOW PoNuN ANA 3HAYMTENbHOrO pacnaja BeljecTBa), OKPYrAsfTb YUCNO Kak CYyTKM HepomycTuMmo.
HaHoCAT Ha rpaduk OLeHOYHble 3HauyeHUs OCTaTOYHON akKTUBHOCTKM OMbITHOrO BeliecTBa (BewecTB C
MapK1MpoBKoi ,4C) nAM oCcTaTOYHON KOHLUEeHTpauuu (BewecTs 6€3 MapkupoBku) B 3aBUCUMOCTU OT BPEMEHMU,
KaK Ha NMHellHOM, Tak W Ha monynorapudmuyeckom rpaduke (cMm. pucyHku la u 1b). Ecnm nmen mecto
pacnag, To pesynbTaTbl, NONyYeHHble 415 06pa3L0B U3 ko6 FT, cpaBHMBAOT C TEMU, YTO BbININ NOAYYEHbI 415
o6pasuos u3 konb Fs. Ecnu cpefHne 3HavyeHUs pesynbTaToB 418 06pasLoB U3 K06 C OMNbITHbIM BELLECTBOM
FT 1 kon6 co ctepunbHbiMy 06pasuaMmn Fs OTKNOHAKTCA MeHee YyeM Ha 10 %. TO MOXHO NpeAnoaoXunTb, YTO
Habnogaemoe pasnoxeHue NnpenmMyLLecTBEHHO HOCUT abnoTuyecknii xapaktep. Ecnm nonyyeHHble 3HaYeHUs
pasfnoxeHus B Konbax Fs Huxe, TO ANa KOppeKUUU MOXHO NPUOErHyTb K 3HAYEHUSIM, YTO OblIN MONYyYeEHbI
Ansa obpasyos u3 konb6 FT, gabbl oLeHUTL cTeneHb 6uopasnaraemMocTtu. Mpu BbINOMHEHUN [OMNOJIHUTENbHBIX
aHann3oB A8 OCHOBHbIX NPOAYKTOB TpaHcopmauuu rpadukn ¢ KpUBbLIMU UX 06pa3oBaHUSA U CHUXEHUA
[OJSIKHBI [OMOJIHATL KPUBYIO CHUXEHUS ONbITHOrO BeLiecTBa.

OCriATo- 151 «xLUHOCH(%60T MapeOHEH15*10A £KM*HOET)
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Ink owxreywAn w TN (K OTTPOWWABWB YW H W )

PuicyHok 1b— TMpumep nosynorapugpMuyeckoro rpadovika ¢ AaHHbIMM (OTHOLIEHME In K OCTATOUHO aKTUBHOCTU
Ha MPOTSHKEHUN BPEMEHM)

6.1.1.2 OnpegensaoT NPoAO/IXUTENbHOCTL nar-cpasbl tL No KpuBol pasnoxeHunsa (nonynorapudmuye-
CKWii rpaduk) NyTeM 3KCTpanoaAaLMm MMHENHOW YacTu Ha Hy/leBOe 3HaYeHne pacnaja uam xe onpegeneHvemM
BPEMEHM, korga pacnag coctaenset npumepHo 10 % (cm. pucyHkm la nlb). C nomouibio nonynorapudmuye-
cKoro rpaduka onpefensatT KOHCTaHTY CKOPOCTU NepBOro nopsafka K U ee cTaH4apTHYI0 NOrPeLHoCcTb € No-
MOLLbIO IMHEHON perpeccum In (aKTUBHOCTM OCTATOYHOIO BeLlecTBa C MapkupoBKOi ' 4C MM KOHLEeHTpaLuuu
OMbITHOTO BeLleCcTBa) B 3aBUCMMOCTN OT BPeMeHU. BbINoMHASA, B YACTHOCTU, OL,EHKY C MOMOLLbI0 BelecTB C
MapkupoBKoil 14C. NCNONb3YyT TONbKO Te AaHHble, YTO NpUHagnexaT nepsoHavyanbHO NMHENHOW YacTn Kpu-
BOI Mocrne 3aBeplleHHol lag-dasbl. npeAnoyTeHre OTAAIT BbIGOPY HECKOMbKMX penpe3eHTaTUBHbIX AaHHbIX,
a He B N0/b3y 60/bLIEr0 YNcNa MeHee AOCTOBEPHbIX AaHHbIX. 104 HeJ0CTOBEPHOCTLIO B fJaHHOM cyyae no-
HUMalT NpuUcyLine NOrpeLHocT!, BO3HMKawLWme npm pekoMeHayemMoM NpsAMOM UCNONb30BaHUN YCTAHOB/EH-
HbIX 3HAYEeHWIi 0CTaTOYHOM akTUBHOCTK 14C (CcM. HMXe). MIHOrAa MOXeT okasaTbCsl NMoJIe3HbIM paccuuTath ABe
pasnnyHble KOHCTaHTbl CKOPOCTU, ecnu pacnaj NpoucxoauT no AsyxdasHoi mogenun. [lna atoro onpeAenstoT
ABe pasnnyHble dpas3bl KPUBON pacnaga. PacyeTbl KOHCTaHTbl CKOPOCTU K M nepuoga nonypacnaga t, 2 = 1n2/k
[OJDKHBI BbIMOJTHATLCA AN BCEX OTAENbHbIX AY6AnpylWmnx Konb, Korga yactb Npo6bl 0T6MPaT U3 OJHON U
TOI Xe KOnbbl, UAN NyTEM UCNO/b30BAHNA CPeAHUX 3HAYeHWH, KorAa cofgepxrmoe konb oTbnpaeTcs Lenkom
B NOJIOXEHHbI MOMEHT BpeMeHu oT6opa npob (cMm. NnyHKT 5.2.3). Mpu Mcnonb3oBaHUM NepBOR YNOMSHYTOWM
npoueaypbl KOHCTAHTa CKOPOCTU 1 NepuoA nonypacnajga ykasbiBaloT B OTYETe /151 KaX A0 OTAeNbHON fy6nu-
pytouieli Konbbl, a Takke kak cpeHee 3HayeHuWe C y4eTOM CTaHAapPTHOW norpewHocTu. MNpu Mcnonb3oBaHUK
BbICOKMX KOHLEHTpaLuuii onbITHOrO BeLlecTBa KpuBas pacnaja MOXeT 3HAauYuTeNlbHO OTKNOHATLCA OT NPSMONA
NHUK (nonynorapummyeckoro rpaduka), a 3Ha4eHne KUHETUKN NepBoro nopsfka MoXeT oKa3aTbCs HeBep-
HbiM. [T03TOMYy onpejeneHue nepuofa nonypacnaga He umeeT 3HavYeHUs. TemM He MeHee Npu orpaHuyeH-
HOM fAManas3oHe AaHHbIX MOXeT NPUMEHATbLCSA NCeBAOKMHETNKA NepBoro nopsaka, U CTaHOBUTCA BO3MOXHbIM
onpegenuTb Bpems nonypacnaga DT50 (Bpems, Heob6xoammoe ana pacnaga 50 % seuwectsa). Cnegyet nom-
HUTb. YTO Mepuoj BpeMeHW pacnaja, BbIXOAALWMIA 3a paMKku AnanasoHa Bbl6paHHbIX AaHHbIX, HE MOXeT 6biTh
npegckasaH ¢ nomouwbto DT50, KOTOPLIA ABNSETCA NPOCTO OonNUcaHMeM (4eCKPUNTOPOM) AaHHOrO KOMMAekTa
AaHHbIX. CyuecTByeT 60/blI0E KO/IMYECTBO BbICOKOTOUHbLIX MPOrPaMMHbIX MPOAYKTOB, YNpOoLWaoLWwmnx Bbinosi-
HeHVe CTaTUCTMYECKUX pacyeToB M MOATOHKN KPUBOM, PEKOMEH0BaHHbIX K NCMO/b30BaHNIO.

6.1.1.3 Tpu BbINOSIHEHNN CNELUPUUYECKUX XMMUYECKMX aHaNN30B KOMIMYECTBEHHYI0 OLEHKY KOHCTaHT
CKOPOCTM M MepuoAoB nosiypacnaja nepBMYHOro pasfioXkeHus OnpeAesnaiT, kak onucaHo paHee Ans o6Lei
MuUHepanusauun. Ecnv nepeuyHoe pasnoxeHue ABNAETCA OrpaHUYeHHbIM MPOLEeccoM, TO MHOrga MOXHO
ncnonb3oBaTb nokasaTenu Bcero nepuoga pacnafa. 9To BO3MOXHO 6n1arofaps TOMy, UTO U3MEpPEeHUs HOCAT
nNpPAMOI XxapakTep No CPaBHEHUIO C N3MEPEHNAMMN aKTUBHOCTK ,4C.

6.1.1.4 Ecnu ucnonb3ylTca BewectBa ¢ 14C mMapKupoOBKOW, TO MaccoBblli 6anaHC BblpaxalT Kak
NpoLEeHTHOe cofepXaHne NPUMEeHAEeMOo NnepBoHavYanbHON KOHLEHTPaLuumn, XoTs 6bl B KOHLE UCNbITaHUSA.
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6.1.2 OcTaTtoyHas akKTUBHOCTb

Korga ,4C — mapkupoBaHHas 4YacTb OpraHM4YecKkoro BeliecTBa pas/fioxeHa, rnasHasa vyactb ,4C npeob-
pasoBaHa B ,4C02. = TO BpPeMs Kak gpyras 4acTb UCMNOMb3yeTcs A5 pocTa 6uomacchbl U/MAM CUHTe3a BHe-
KNEeTOUYHbIX MeTabonuToB. MMO3TOMY «OKOHYaTEe IbHbI» GMONOrMYecKkniA pacnaj BeL,ecTBa He NPUBOAUT K
100 %-Homy npeobpasoBaHuio ero yrnopoga B 14C 02. ,4C. BCTPOEHHbI B NPOAYKTbI, COPMUPOBAHHbLIE GUO-
CMHTE30M. BMOC/IECTBMMN BbliNyCcKaeTca MefneHHo, kak 14C 02, n3-3a «BTOPUYHON MUHepanu3auuun». Benepa-
CTBME 3TOr0 Ha rpacdukax oCTaToOYHO aKTUBHOCTM opraHnyeckoro 14C (m3amepeHa nocne yganeuns C02) unn
rpacpukax 3asucumocTtn ,4C02 0T BpeMeHn 6yaeT HabnwaaTbCa «XBOCT» MOC/E 3aBEPLIEHNA pa3/ioXeHus.
OTO YCNOXHAET KMHEeTUYECKY MHTepnpeTtauuio AaHHbIX, U C 3TON Lenbio TOIbKO HavanbHas 4acTb KPUBON
(nocne ToOro, Kak 3aKOH4YeHHas asa 3afepxXkn npnbansutTensHo neped 50 %-Hoilt Aerpagauneii JOCTUTHYTA)
[O/HKHA 06bIYHO MCMONBb30BaTLCA /19 OLEHKM KOHCTaHTbl CKOPOCTW pas3noxeHus. Ecnu nccnegyemoe selle-
CTBO MOJABEPrOCH PA3/IOKEHNIO, TO CyMMapHas akTMBHOCTb 14C 6yaeT Bcerfa Bbllle, YeM aKTUBHOCTb ,4C,
CBA3aHHasa C OCTalWMMCA WHTAKTHbIM UccnejyemMblM BewecTBoM. Ecnv nccnepyemoe BewecTBo nogsepra-
eTCsl pa3/fioXeHN0 B COOTBETCTBMM C KMHETUKOW NepBOro nopsifka v NnocTosiHHas dpakyma o MUHepanusunpy-
eTca B C02, HaYanbHbI/ Yron HaknoHa KpuMBOi ucyesdHoBeHus 14C (obuiee KonMyecTBO, opraHunyeckoe ,4C
npoTUB BpeMeHUu) 6yAeT paBeH &, YMHOXEHHOI Ha yron HakloHa KpUBOW COOTBETCTBYIOLWEN KOHLEeHTpauun
nccnegyemoro seujectsa (Unu, 60s1ee TOYHO, YacTu nccnefyemoro selectsa, meyeHoro 14C). Micnonb3ys us-
MepeHns obLyell HeCKOpPeKTUPOBAaHHOW OpraHnyeckoin akTMBHOCTM 14C 3HaUYeHMe pacCUMTAHHOW KOHCTaHTbI
CKOpOCTU 6yAeT KoHCcepBaTWBHbIM. Mpoueaypbl N0 OLEHKO KOHLEHTpauuii nccinesyemoro BeljecTsa Ha OCHO-
BE U3MEPEHHON PagMoaKkTUBHOCTU M pas3/IMYHbIX NPV YNpOLeHnsax 6bian onncaHbl B nntepatype (1), [8]. [9),
[10]. Takume npouenypbl nerye BCero NPUMeEHUTbL K 6bICTPO pasnaralLwumca BellecTBam.

6.2 WNHTepnpeTauusa pesynbtatos

6.2.1 Ecnu ycTaHOB/IEHO, YTO K HEe 3aBUCUT OT BBEAEHHON KOHUeHTpauuu (T. e. eCnNn pacyeTHblli K cOo-
CTaBfsAeT NPUMEPHO TO Xe caMoe MpPU pas3HbiX KOHLEeHTpauuax uccrefyemMoro BeliecTsa), MOXHO npeano-
NIOXUTb. YTO KOHCTaHTa CKOPOCTW NepBOro nopsigka npefcrasnisfeT YCN0BUSA UCNOb3yeMOro UCNbITaHUA, T. €.
nuccnegyemoe BelwecTtso, obpasel BoAbl M TeMnepaTtypy UcnbiTaHWa. DKCnepTHas OueHka Ao/KHa onpepge-
NNTb. A0 KaKol cTeneHn pe3ynbTaTbl MOTYT GbiTb 0606 EeHbl AN 3KCTPANO/IMPOBaHbI K APYTUM CUCTEMaM.
Ecnu ncnonesyetcsa BbiCOKas KOHUEHTpauua ucciegyemoro BelecTsa U No3TOMy pasfioxeHue He cnepyeT
3a KMHeTUKO nepBoro nopsagka, AaHHble He MOTyT 6blTb MCNONb30BaHbl A4NA NMPSAMON OLEHKM KOHCTaHTbl CKO-
poOCTM MepBOro nopsgka waM cooTBETCTBYWLULEro nepuofda nonypacnaga. OfHako faHHble, MOJSlyYeHHble U3
UCNbITAHUSA C NCNONb30BaHNEM BbICOKOW KOHLEHTpaLuy nccrefyemMoro BewecTsa, No-npexHemMy MoryT 6biTb
NPUroAHbl ANA OLEHKW CTeneHW NOMHOW MuHepanusauuum u/mnu o6HapyXeHus u onpegeneHns Konmyectsa
NPOAYKTOB NpeBpalleHns.

6.2.2 ECnun n3BeCcTHbl CKOPOCTN NOTEPb MHbLIX NPOL,ECCOB, KpOMe GropasnoxeHns (HanpuMmep, rMApPoONn3
NN ynetyuynBaHue), OHN MOTyT BGbITb BblYTEHbI U3 CKOPOCTM YUCTON NoTepwu, HabnogaeMol Npu UcnbiTaHum,
4YTO6bI MONYUYUTL NPUGIU3UTENBHYIO OLLEHKY CKOPOCTU GuopasnoxeHuda. [laHHble No ruaponvsy, Hanpumep,
MOTyT 6bITb NONYYEHbl N3 UCMbITAHUS CTEPUNBLHOTO KOHTPO/ILHOTO o6pasua naM 3 napanaenbHoro ucnoliTa-
HWS, NPOBOAMMOrO C UCNOMb30BaHWEM NOBbLIWEHHON KOHLEHTpaunum nccnegyemMoro selecTsa.

6.2.3 KocBeHHOe u npsmoe onpegeneHus 14COr (nyHkTbl 5.4.1—5.4.5 n npunoxeHue B) moryt uc-
noNb30BaTbCA TONLKO AN U3MEPEHUA CTENEeHU MUHepanusauuu UcciefyemMoro seuiecTsa Nno OTHOLWEHUI0
k C02. XpomaTorpagua c pagmometrpuyeckum getektuposaHmem (RAD—TLC) nnum BbicokoadhekTnBHas
XunakocTHas xpomatorpadusa (HPLC) moxeT ncnonb3oBatbCs AN aHann3a KoHueHTpaunm 14C Me4vyeHoro umc-
cnepyemoro BeliecTsa n 06pa3oBaHua OCHOBHbIX NPOAYKTOB npesBpaleHus (naparpad 37). Utobbl nonyuntb
npsAMYl0 OLEeHKY nonypacnaga, Heo6xoAnmo, 4TO6bl OCHOBHblE NMPOAYKTbI NpeBpaljeHns (onpefeneHo kak
b 10 % ncnosb3yemoro nccriefyemMoro selectsa) oTcyTcTsoBann. Ecnm ocCHOBHbIE NPOAYKTLI NpespaLleHus,
Kak onpegeneHo 3aecb, NpucyTCcTBYIOT, TpebyeTca nogpobHas oueHka faHHbiX. Clofa MOXeT BKAlo4YaTbCs No-
BTOPHOE ucNbliTaHve n/vunu naeHtTudurkaums NpoAykToB NpesBpalleHns, ecnn 4oNa NpoAyKTOB nNpeBpaleHns
He MOXeT 6blTb NMPaBWU/IbHO OLeHeHa C NOMOLWbI0 OnbiTa (Hanpumep, MHOPMaLUA O LUKIEe PasfioXeHUs).
MockonbKy nponopuusa uccnegyemoro BelwecTsa yrnepoga, npespawieHHoro B C02. nameHsetcsa (B 3aBu-
CUMOCTW B OCHOBHOM OT KOHLEHTpaLuuu nccnefyemoro Beliectsa U Apyrux mMerlmnxca cyberparos, ycno-
BMIA UCMbITAHUS ¥ MUKPOBHOI MOMyAsiLMM), AaHHOE WUCMNbiTaHWE He MO3BOJIAET BbIMOJHUTL NPSAMYI0 OLEHKY
OKOHYaTeNbHOTo 6MOpPa3NoXeHUs, Kak B UCMbITAHUW HA OTMUPaHUe GakTepuil B NMPUCYTCTBMM PACTBOPEHHO-
ro opraHunyeckoro yrnepoga (DOC), Ho pe3ynbTat nofobeH NoAy4YeHHOMY C MOMOLLbI CIMPOMETPUYECKOro
ucnolTaHns. CteneHb MUHepanmsayuu, Takum obpasom, 6ygeT MeHblue I paBHa MUHUMaNbHOMY YPOBHIO
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OKOH4YaTeNbHOro 6uopasnoxeHns. Utobbl NoNyYMTb 60/1€€ NOJHYH KAPTUHY OKOHYATENbHOTO 6MopasNoxeHns
(MuHepanusauus 1 BBefeHue B 6uomMaccy), aHanus pacnpegeneHus gasbl ,4C A0XeH 6biTb BbIMOMHEH B
KOHUEe ucnbiTaHua (cMm. npunoxeHune A). 14C B MakpouyacTuuax 6yaeT COCTOSATb M3 CyMMapHOro konuyectea
14C, BBEAEHHOTO B 6akTepuanbHyto 6uomaccy, u ,4C, NOrfoWeHHOro oOpraHMYeckMMmn yactuuamu.

6.3 lOCTOBEPHOCTb UCNbITAHNSA

6.3.1 Ecnu cTaHgapTHOe BeLecTBO He pasfaraeTcs B npejeniax 0xugaemoro nepuoga BpemeHu (4ns
aHWnnHa n 6eHsoata HaTpus, 06bIYHO MeHee [BYX Hefesb), LOCTOBEPHOCTb UCNbITAHUSA NoABepraeTcs Co-
MHEHUI0 U B Aa/bHelileM Ao/MKHa 6biTb MPOBEPEHA, UM a/lbTEPHATUBHO UCMbITAHWE HEOOXOANMO NMOBTOPUTH
C HOBbIM 06pasuom BoAbl. B meToge ISO rpynnoBoro nucnbitTaHus, rae y4acTByloT cemMb nabopatopuii, pacno-
NOXEeHHbIX No BCel EBpone, noAxoasiime KOHCTaHTbl CKOPOCTWN Pa3NoXeHUs A4NS aHUMHa Haxo4unuch B na-
nasoHe oT 0.3 go 1.7 gHA 1co cpegHuM 3HaveHnem 0.8 d 1npu Temnepatype 20 °C v cTaHZ4apPTHONI norpeLu-
HocTbio #0.4 d '1(t1/2 = 0,9 gHA). TUNUYHbIE Nepuoabl Nar-spemMeHn coctasnsanm ot 1 go 7 gHeii. Coobuianu,
yTo HakTepmanbHas 6uomacca B UccnefoBaHHbIX Bogax cooTBeTcTBoBana oT 103 go 104 konoHueobpasyto-
wum eguHuuam CFU Ha mn. CKOpoCTb pa3noxeHus B 60ratoil nuTatesibHbIMM BelecTBaMmn LLeHTpasbHO-eB-
ponelicknux Bogax 6bina Bbllle, YeM B CKaHAMHABCKMX ONUTOTPOQIHbLIX BOAaX, YHTO MOXeT 6biTb 06yC/NOBAEHO
pa3HoOCTblo Tpohuyeckoro cratyca unu npefllecTByOW UM BO34eliCTBUEM XUMNYECKUX BELLECTB.

6.3.2 MonHoe n3BneyeHne (6banaHc macchl) B KOHLe 3KCNepumMeHTa A0/MKHO 6biTb 0T 90 % go 110 %
ANA MeyeHbIX BeLWecTB, B TO BpeMS Kak NnepBoHavyanbHoe n3BneyeHune (B Havyane akcnepumeHTa) ot 70 % no
110 % — Ana HemeuyeHbIX BelwecTB. OgHako 0603HaYeHHble Anana3oHbl 4O/MKHbI MHTEPNPeTUPOBaTbCA TO/b-
KO KakK LesfieBble U He JO0/IKHbl UCNOMNb30BaTbLCA Kak KpUTepuu AOCTOBEPHOCTU UCMbITAHUSA.

6.4 OTueT 06 MCNbITAHUK

Tvn nccnepgoBaHnsa, T. €. UCNbITAHWE C OKEAHUYECKMM UAWN B3BELUEHHbIM OCaAKOM, A0/HKEH 6biTh ICHO
M3/10XKEeH B OTYeTe O NMPOBEAEHUN UCTbITAHWUSA, KOTOPbIA [O/HKEH Takxke cofepxaTb XOTa Obl CnefyoLyo WH-
hopmauuto:

Wccnepyemoe(ble) n ctaHgapTHoe(ble) BewecTso(a):

- oblwmMe Ha3BaHWA, XMMUYeckne Ha3BaHus (HasBaHusA, pekomeHgoBaHHble no IUPAC u/unn CAS), Ho-
Mepa CAS, cTpykTypHble chopmynbl (C ykaszaHuem nosmuyuu 14C. ecnm ucnonb3yeTcs MeyeHoe BeLLeCTBO)
1 cooTBeTCTBylOLWME (PU3NKO-XMMUYECKME CBONCTBA MCC/IefyeMOoro u CTaHAapTHOrO BeLW,ecTB (CM. MYHKThI
3.3—3.4);

- Xumunueckne HasBaHusa, Homepa CAS, cTpyKTypHble chopmynbl (Cc ykazanuem nosmuymm ,4C. ecnm uc-
no/sib3yeTcsi MeyeHoe BelecTBO) U COOTBETCTBYIOLWMNE PUINKO-XMMUYECKNe CBOCTBA BeLLECTB, UCNO/b3ye-
MbIX B KayecTBe CTaHAapTOB A5 NAeHTUMMKALUN 1 KOTMYECTBEHHOTO onpejesieHnsa NpoAyKToB npespatye-
HUS;

- yuctoTa (MpMMecu) nccnepyembix U CTaHLapTHbIX BELecTB:

- pagmoxMMmuyeckas 4MctoTa MeyYeHblX XMMUYECKNX BELLECTB U yaenbHas akTUBHOCTbL (ecin umeeTtcs).

MoBEPXHOCTHbIE BOAbI:

Heob6xoAuma cnegywuaa MUHUManbHasa nHopmanma o6 otéope nNpobbl BOAbI:

- pacnosioxeHue n onnucaHne mecta otbopa npobbl, B TOM YKUC/e, eCain BO3MOXHO, UCTOPUS 3arpsisHe-
HUS;

- fata 1 Bpems BbI6Opku 06pasLos;

- nuTaTenbHble BewecTBa (obuee konmyecTso N. aMMOHWI, HUTPUT, HUTpaT, obLee KonnyecTso P. pac-
TBOpPEHHbI opTodhocdar);

- rnybuHa otbopa;

- BHeLWHWii Bug obpasya (Hanpumep, UBeT U MyTHOCTb);

- pacTBOpeHHbI 0b6wuii yrnepog (DOC) n o6wmnii opraHnyecknin yrnepog (TOC);

BMK (BOD);

- Temnepatypa u pH Ha mecTe 1 Bpems oT60pa;

- KUCNOPOJ, WIWN OKMCUTENbHO-BOCCTAHOBUTENbHbIV NOoTeHuMan (06a3aTenbHO TONLKO B cay4vae, ecnu
a3po6Hble YCN0BUS HE OYEBUAHDI);

- COMIEHOCTb WM NPOBOAUMOCTb (B Cly4ae MOPCKOV BOAbl 1 CONEHON BOAbI):

- B3BelleHHble TBepAble BelwecTsa (B ciyyae MyTHOro obpasuay;

- BO3MOXHa Apyras BaxHas uHopmaumns o mecte oT60opa npo6 Bo BpeMs BbiNoSHEHMA oTbopa (Hanpu-
mep, hakTU4eckne Nam NCTopmyeckne AaHHble 0 CKOPOCTU PEYHOTO UM MOPCKOTo TeYeHns B6AN3M OCHOBHbIX
NYHKTOB cbpoca, a Takxe Tun c6pocoB, NOroAHble YCN0BMUA, NpejlecTByoUMe BpeMeHn otbéopa npoob);

13



FOCT 32369—2013

N [ONONHUTENBHO:

- MuKpobHas 6uomacca (Hanpumep, NpAMOL NoAcYeT aKpUAMHOBOTO OPaHXeBOro Unn KooHneobpasy-
e eanHMLbl).

- HeopraHuyeckuin yrnepog:

- KOHUeHTpaumsa xnopodunna-a B KayecTBe cneumanbHON OLEHKN BOAOPOCNEBOM GuomMacchl.

Kpome Toro, B c/iyyae BbIMOSIHEHUSA UCNbITAHUA CO B3BELLIEHHbIM OCaAKOM A0/KHA OblTb NpefocTas/ieHa
cnegywuwas nidopmauus o6 ocagke:

- rnybuHa otbopa ocajka;

- BHELWHWI BUA ocagka (Hanpumep, OKpalleHHbI, 3anaykaHHblid, UAUCTbI UKW NecYaHbli).

- TekcTypa (Hanpumep, NPOLEHT KPYMHbIX YacTuL, Necka, Mesikoro necka, uaa v riaunHbl);

- CYyXOW BecC B /N B3BELWEHHbIX TBEPAbIX YacTul, KoHueHTpauns TOC unu noteps Beca npu Bocnname-
HEHUWN KaK N3MepeHune cofepXaHua opraHMyeckoro selecTsa.

- hbakTop pH:

- KMCNopoA NN OKUCINTENbHO-BOCCTAHOBUTENbHbIV NoTeHunan (06s3aTtenbHO TONbKO B C/yyae, ecnu
a3po6HbIe yC/I0BUSA He OYEBUHDI).

Ycnosus ucnbltaHus:

- 3ajepxka mexay oT60poM U MUCMONb30BaHMeM B NabopaTopHOM MCNbITaHUU, XpaHeHue obpasua u
npefBapuTenbHas o6paboTka o6pasua, gaTbl BbIMOHEHNA UCCNeA0BaHWIA;

- ucnofb3yemoe KO/M4ecTBO MCCAefyeMOoro BelecTBa, KOHLEHTpauusa ncciefyemMoro u cTaHaapTHoro
BELLEeCcTB:

- MeToj NpMMeHeHUs nccneayemoro BelecTBa, Bkaoyas nob6oe ncnonb3oBaHue pacTsopuTeneil;

- MUCMONb3yeMblii 06bEM MOBEPXHOCTHOW BOAbl U ocagka (ecnu ucnonblyerca) 1 06bLEM 0ToO6paHHOro
obpasua B KaXA0oM UHTepBane BpeMeHu ANA aHanusa.

- onucaHue NCMosb3yeMOi CUCTeMbl UCMbITAHUS.

Ecnu ycnosma TeMHOTbl He ABAAOTCA 06s3aTenbHbIMMW, yKasbiBaloT nHopmaumuio 06 Ucnosib3oBaHnm
«paccesHHOro ceeTtar;

- nHdopmaunsa o metoge(ax), ncnonbyemom(bix) 418 CO34aHUA KOHTPOJIbHbIX CTEPUbHbIX 06pa3LoB
(Hanpumep, Temnepatypa, BpeMs 1 4Yucno o6paboTok B aBTOKNaBE);

- Temnepatypa nHKy6auuu;

- WHdopmaunsa 06 aHanUTMYeckMx metogax u metoge(ax), ncnonb3yemom(bix) 4N PagNOXUMUYECKNX
n3mepeHunii n Ana nposepkun 6anaHca mMacchl, a Takke uamepeHuii pacnpegeneHus gasbl (ecnm npoBoaATCs);

- 4yncno napannenbHbiX Npob;

PesynbTaThl.

- NPOLUEHT n3snedyeHunsa (CM. NyHKT 4.5.1);

- BOCNPOW3BOAMMOCTb ¥ YYBCTBUTE/IbHOCTb MCMNO/b3YyEMbIX aHANUTUYECKUX METOA0B, BKOYasa npeaen
o6HapyxeHusa LOD u npegen onpegeneHusa konnyectsa LOQ (cm. nyHKT 4.5.2);

- BCe pe3yfnbTaTbl U3MepeHunit (BKIKOUYas MOMEHTbl BpeMeHn 0T6opa Npob) U BblYUC/IEHHbIE 3HAYEHNS B
hopme Tabnuubl 1 KpUBble pasnoXxeHuns. Ana KaxAon uccreayemoil KOHLEHTpaLMm u Ans Kaxagon aybnupyto-
wel Konbbl yKasbiBalOT NHENHbI KOIPULNEHT KOPPeNsaLMM HaknoHa B norapudmuyeckom rpaduke, pac-
CUMTaHHYt0 nar-pasy u KOHCTaHTy CKOPOCTU NepBOro NopsAKa A NCeBAonepBoro nopsaka (ecnm BO3MOXHO)
1 coOoTBETCTBYKLWNIA nonypacnag (unu nepuog nonypacnaga. t1/2);

- yKasblBalT COOTBETCTBYWOLME 3HAYEHUA KakK CpefHee 3HauyeHue pes3ynbTaToB, HabnwaaembiX B OT-
AenbHbIX NnapannenbHbix npobax, Hanpumep nepuog nar-gpasbl, KOHCTAHTY CKOPOCTM pas/iokKeHUa U nepunoj
nonypacnaga (wnu t1/2):

- knaccuduuMpyloT cucTeMY Ha HeaAanTUPOBAHHY0 AN afanTUPOBaHHY0, YUnTbIBasA BUA KPUBOW pas-
NIOXEHNs 1 BO3MOXHOE BO3AeliCTBME UCCefyemMoii KOHLeHTpayuu;

- pe3ynbTaTbl OKOHYaTeNbHON NPoOBepkM GanaHca Macchl U pe3ynbTaTbl U3MepeHuii pacnpegenexHvs
hasbl (ecnu TakoBble UMetTcs);

- pakuusa m C-MeyeHOro BelecTsa W. NMpU NPUMEHEHUN ChelnanbHbiX aHann3oB, KOHeYHas cTeneHb
NepBUYHOrO Pa3noXeHns;

- naeHTudrkaynsa, MonspHas KOHUEHTpaLMa U NPOLEHT NCNOMNb3yeMblX OCHOBHbLIX NMPOAYKTOB npespa-
uweHnsa (CM. NyHKT 5.5.1). ecnm ymecTHO:

- nNpeffoXeHHbI LMKN npeBpaleHns, ecan YMecTHO;

- obcyxfeHne pe3ynbTaTos.

14



FOCT 32369—2013

MpunoxeHne A
(cnpaBoyHoe)

da3oBoe pacnpegenexHue 14C

[insa npoBepky npoLeAypbl NOBTOPSIOLLMECS N3MEPEHNS OCTaBLUEeCcs 06LLeii akTMBHOCTU opraHmyeckoro 14C (TOA)
[OKHbI CONPOBOXAATHCSA U3MEPEHNAMU MaTepuabHOro 6anaHca, BKIKYaLWMMY NpsMoe onpejeneHne BblaenmBLLero-
¢ 14C 02, nocne ero ynasnuneaHus Ha abcopbepe (cM. npunoxerue 4). Mo cBoeii cylHocTy o6pasoBaHune 14C 02 sBnsieTcs
NPAMbIM CBMAETENbCTBOM (hakTa 61MopasoKeHns B OT/MUME OT NPOLLECCOB abMOTUHECKOro PasnoXeHNns Uan Apyrux no-
Tepb. TakMX Kak ncnaputenbHblii nepeHoc nnv copbums. JononHuTeNbHbIe LeHHbIE AaHHbIe, XapakTepusytoLLme XxapakTep
6110Pa3NIOXEHNS, MOXHO MOJTYYNTb U3 M3MepeHUii pacnpegeneHus obLueit akTBHOCTU opraHuyeckoro ,4C (TOA) mexay
pacTBOPEHHbIM COCTOSIHWEM (aKTMBHOCTb opraHuyeckoro 14C B pactsope DOA) 1 TBepAbIM COCTOSHMEM (aKTUBHOCTb
opraHuyeckoro 14C B3secu POA) nocne oTaeneHnst TBEpAbIX YacTuL, METOAOM MeMOpaHHOW mnbTpaumy uan LeHTpuddy-
rmposaHnem. POA oTpaxaeT ucnbiTyemoe BellecTBo, abcopbupoBaHHOE Ha MUKPOGHOI Griomacce 1 Apyrux yactuuax B
[OMNOSIHEHME K YrNepoay UCMbITYyeMOro BELLECTBa, KOTOPbIA Obl1 UCNONb30BaH A1 CUHTE3a KNEeTOYHOro Matepuana u. Ta-
KMM 06pa3om, GblsT BCTPOEH B YacTuLbl 6Guomacchl. O6pasoBaHue pacTBopeHHOro ,4C opraHMyYeckoro matepuasa MoxeT
6bITb OLleHeHo kak DOA B KOHLIe npoLecca 61opasnoxeHns (NNaTo Ha KPUBOK 3aBUCMMOCTM Pa3NOXEHNS OT BPEMEHMN).

OueHnTb pacnpegerneHue octatoyHoro 14C no ¢pasam B BbIGpaHHbIX 06pasLax MOXHO C NMOMOLLbIO (nbTpaummn
06pasLos yepes 0.22 Mkm nam 0.45 MKM MeMbBpaHHbIli UnbTP, CAenaHHbIn 13 Matepuana, He abcopbupyoLLEero 3Haum-
TeNnbHOe KO/IMYECTBO UCMbITYEMOro BellecTBa (419 AaHHbIX Leneil MoryT NnoAonTn nonvkap6oHaTtHble unbTpbl). Ecamn
copbLusa NCMbITYeMOro BeLecTBa Ha (huibTpe CAMLLKOM 3HauMTe/bHa, YTOObl ee He yunTbiBaTb (He06X0AMMO NPOBEPUTL
[0 Ha4Yana aKcnepumeHTa), BMeCTo onbTpauum MOXHO UCMNOMb30BaTb METOA, BbICOKOCKOPOCTHOIO LEeHTpUdyruposaHus
(2000 g, 10 MuH).

[anbHeliwme mMaHunynsumm ¢ ubTPaToM Man LeHTpudlyratom pekoMeHayeTcs nNpoBoAvTb No MeTody AN He-
hnNbTPOBaHHbLIX 06Pa3LOB, ONMCAHHOM B NPUNOXEHUN 4. MeM6paHHble IUNbTPbI NOrPYXatoT B COOTBETCTBYHOLLMIA CLMH-
TUNATOP W NPOBOAAT M3MEPEHWS N0 06bIYHON MeToAMKe, 06bIYHO NCMOMb3YS METOA CPaBHEHNS C 3Ta/IOHHbIMM 06pa3ua-
MV 4N yyeTa npolecca ralieHns, UamM Ucnonb3yT okucauTens. Ecnm npoBoamnock LeHTpudlyruposaHue, Heobxoanmo
pecycneHAMpoBaTh 0CafokK, ChopMMpPOBaHHbI U3 AVCMEPCHOrO 0cafka, B 1—2 M AUCTUIIMPOBAHHON BOAbI U nepeHe-
CTV ero B CUMHTUNAALMOHHBIN thnakoH. Heobxoaymo npoMbITh 0Cafok nocefoBatenbHo, ABaxabl, B 1 Ma ANCTUANNPO-
BaHHOW BOfbl. [Py HEOO6XOAMMOCTU CYCNEH3NI0 MOXHO 3aK/UNTL B reflb AN NPOBEAEHUS XUAKOCTHOTO CUMHTUANAUM-
OHHOTO CUUTLIBAHWS.
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Mpunoxexve b

MonyHenpepbiBHaA npouegypa

[nsi pasnoxeHus yCTOWUMBBLIX BELLECTB MOXeT MoTpe6oBaTbCA MPOSIOHTMPOBaHHAsA WMHKYGaLUMs, A0 HECKOSbKUX
mecAueB. [ IMTeNbHOCTb UCTbITAHNS B HOPME He AOo/MkHA NpeBbiuaTh 60 AHE, ecn TobKo CBOWCTBa MCXOAHOI0 obpasya
BO/bl HE COXPaHST 06GHOB/IEHNEM UCCNelyeMOi cycrneH3un. TeM He MeHee Nepuog, UCMbITaHWsi MOXET ObITb YBenmyeH
MakcumMasibHO 4,0 90 fHeli 6e3 06HOBNEHNSA NcCeayeMoli CycneH3ny B TOM Cilyyae, eciv pacnag, ucc/efyemoro BeLecTsa
BMepBble HaYasICs B LUECTUAECATUAHEBHbIV MEPUOA.

Mpu NpogoMHKUTENbHO MHKYGALMN pa3HOO6pa3ne MUKPOGHOro COOGLLECTBA MOXET COKPATUTLCA M3-3a Pas3/INUHbIX
MeXaHM3MOB MOTepb, & Takke W3-3a BO3MOXHOTO WCTOLLEHWS BOAHOrO o6pasilia, BaKHbIX MUTATESIbHbIX BELLeCcTB W
NepPBUYHBLIX YINEPOAHLIX Cy6CTpaToB. [M03TOMy ANsi afeKBaTHOrO ONpefeNieHNs CKOPOCTW PasfioXeHUst MeLIeHHO
pasnaraemMbix BELLECTB PEKOMEHAYIOT UCMO/b30BaTh NOSYHENPEPbIBHBIA TeCT. VCMbiTaHNe HauMHaT C UCMO/b30BaHNS
noJlyHenpepbIBHOW npoLeaypbl, €cin, OCHOBbIBasCb Ha npefblaylieM oOnbiTe, ANA pasnoxeHuns 20 % BelecTsa
noTpebyeTcst MHKYOaUMOHHbIV Nepuog NPoAo/HKUTENBHOCTBIO TpK Mecsua. JInbo 06bIYHbIN Nepuognyecknii TeCT MOXeT
6bITb 3aMEHeH Ha MoJlyHenpepbIBHbIMA, ecn 3a 60 AHeli He NPOM30LLI0 pasfioXeHue McCnedyeMoro BellecTBa, npu
1CNoNMb30BaHUM Nepuoamyeckoit npoueaypbl. MonyHenpepbiBHas npoueaypa MOXeT GbiTb OCTAHOB/IEHA, a UCMbITaHue
MOXHO NPOJO/MKUTL Kak Nepuoauyeckuii 3KCMEPUMEHT, Kak TONbKO CAIyYMTCA 3HAUMTE/IbHOE pasfiokeHue (Hampumep.
> 20 %).

B xofie NonyHenpepbIBHOTO UCMbITaHUS KaXable fBe HeAenv NpoBOAAT 3aMeHy OfHOM TpeTu o6bemMa nccnesyemon
CyCneH3nn CBeXecobpaHHO! BOAON, cofepXallell uccnegyemoe BeLECTBO, A0 NepBOHAaYa/IbHOW KOHLEHTpaLmn.
Takum xe obpa3om J06aBNAT U B NOArOTOB/EHHYO BOAY, A0 NepBOHaYanbHOW KoHueHTpauumn (ot 0,01 go 1r/n). npu
BbIMO/THEHUWN UCTILITAHUA C CYCMEHAMPOBAHHLIM WAOM. [py BbIMO/IHEHUW WCTIbITAHWSI C CYyCNEeHANPOBAHHbIMW TBEPAbIMU
yacTuLamy nia o4YeHb BaXKHO COXPaHUTb CUCTEMY MOSIHOCTHIO CYCMEeHAMPOBAHHON Npy OGHOB/IEHUN BOAbI, U YTO BPeMs
npebbiBaHNA SBNAETCSA OANHAKOBbLIM 1 /151 TBEPALIX YACTUL, U 4151 BOAbI, MOCKO/bKY B MPOTUBHOM Crlyyae OyfeT yTepsHa
CXOAHOCTb C FOMOre€HHO BOAHO CUCTEMON, He UMetoLLLeli COMKCMPOBaHHbIX ¢has. Mo 3TVM NpuyMHaM Npy MCNosb30BaHUm
NoslyHeNpepbIBHOTO crnocoba NpesnoyTUTeNbHO, YTOGhI AnanasoH NepBoHaYasbHOW KOHLEHTpaummn cycneHanpoBaHHOro
nna 6blN HUKe YKa3aHHOro MHTepBaa.

MpegnucaHHoe go6aBneHne nccnedyemMoro BellecTsa nogpasyMeBaeT, YTo YaCcTMYHOe 0GHOB/IEHNE CCeyemMon
CyCMeH3nn He yBeNMUMBAET ee NepBoHaYa/IbHY0 KOHLIEHTpaumio, 6narogaps YeMy usberait agantauum, KOTOpYH 4acTo
HabI0AAI0T MPU NOBbILEHHbIX KOHLEHTpauusax uccnedyeMoro BelyecTsa. lMockonbky mpouegypa Takke BkYaeT u
NOBTOPHYK MHOKY/ISILMIO Y KOMMEHCALMIO UCTOLLLEHHbIX NUTATE/IbHbIX BELLECTB U MEPBUYHLIX CYyOCTPATOB, COXpaHsieTcs
NCXOAHOE MWKPOOHOe pa3Hoo6pasnB, a MPOAO/KUTEIbHOCTb WCMbITAHUA MOXET YBENMUMBATLCS B MPUHLMNE A0
6eckoHeyHoCTU. [py UCNob30BaHUM NOMyHENPEPbLIBHON NpoLeaypbl BXXHO 3aMEeTWUTb, YTO OCTATOYHAs KOHLEeHTpauus
nccnefyemMoro BellecTBa TpebyeT monpaBkM Ha fob6aBnsieMoe U yaansiemoe KOMMYecTBO WCC/eyeMOro BellecTBa B
KabkAoii npouedype 06HoBNeHUs. O6Las KOHLEHTPaLMA 1 KOHLEHTPaLmMsi pacTBOPEHHOTO BellecTBa B3aumMo3aMeHsIeMbl
0151 COeMHEeHWI ¢ HU3KOWN copbumeli. Copbuna He nMeeT 3HadeHust (< 5 %) B onpegeneHHbix ycnosusx (ot 0.1 go
1 r TBepAoro BeliecTBa’) An5 BELECTB, Y KOTOpbIX tog KOA < 3 (370 feliCTBUTENbHO B OTHOLLEHUW HEWTPasbHbIX,
NMNOGUIbHBIX COeAVHEHNI). 3TO MOXHO NPOAEMOHCTPMPOBATL Ha CrieaytoLllem rpuMepe pacyeta.

Mpumep.

0,1r/n TBEepAbIX BELW,ECTB MOXHO rpy6o cooTHecTu ¢ 10 Mr yrnepoga Ha 1n (dpakuusa yrnepoga,
fC* 0,01).

Monaras, unio:

Log KQN(uccnegyemoro BewecTsa) - 3

Koc* 0.42 *K ow

KoadhdhuumneHT pasgenerna Kd = fc * KA.

TorgapacTBopeHHas gons B obuieit koHueHTpauun C-soga/C-o6wasn (Cw/Ct) coctaBuT:

Cw/Ci~ 1/(1* Kd* SS>~ 1(1 +KocxfC* SS>=1/(1* 042 * 103 x 001 *°-1* 10~3>= 0.999
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Mpunoxexve B

OnpepeneHne 14C02

KocBeHHoe onpegeneHue 14C02

B 06LLENPUHATON NpakTUKe U3MEPEHUSI KOCBEHHbIN CNOCO6 06bIYHO ABNSIETCS HAMMEHee 3aTpaTHbIM N0 BPEMEHU
N Havbonee TOYHbIM, €C/IM BELLECTBO HefeTyyee U He TpaHCopMMpyeTca B NeTyunme MpoAayKTbl TpaHcdopMauum.
HedunbTpoBaHHble 06paslbl 06LEMOM MPUMEPHO 5 M/ MOMELLAOT B CUUHTUMIALMOHHBIE NPobupkn. Moaxogsaiias
aKTMBHOCTb Ansa o6pasuos cocTasnset oT 5 000 dpm go 10 000 dpm (oT 80 go 170 Bq) Ha nepBOHaYabHOM YPOBHE,
MUHUMa/IbHasi MepBOHaYa/lbHash aKTMBHOCTb coOCTaBnseT npuvMepHo 1000 dpm. CO2 OTroHAT MOC/ie OKWUCIEHUs
obpasua [0 ypoBHA OT 2 A0 3 pH € NOMOLLbIO OHON-ABYX Kanenb KoHueHTpuposaHHoro H3P04 nam HCI. OtroHky C02
MOXHO BbINOMHUTL 6apboTMpOeaHnemM BO3dyxa Ha NPOTHXeHUn ¥>—1 u. JInbo cofepxumoe Npobupok nepemeLLnsaroT
3HEPINYHbIM BCTPAXMBAHUEM B TeUeHMe 0T 140 2 4 (K NpuMepy, Ha MUKPOMIaHLLETE Lelikepa) Uin B TEYEHNE HOUM, HO NpuW
60n1ee MArkom BCTpAXuBaHUU. SEKTUBHOCTL OTFOHKM C 02 NpoBepsitoT B 0653aTe/lbHOM nopsigke (MpooHIMpoBaHnem
nepuoga aspauun UM BCTpAxmBaHWA). 3ateM [06aBNA0T CLUUHTUNNALMOHHYIO XWUAKOCTb, NMOAXOAALLY AN1A oTcyeTa
BO/HbIX 06pasLoB, obpasel, AenalT OAHOPOAHbLIM BUXPEBLIM MEpeMelLMBaHNEM U ero paJvmoakTUBHOCTb OnpeaensioT
OTCYETOM XNAKOCTHOM CLUMHTUANALMK, BblunTast (DOHOBYHO aKTVBHOCTb, OOHApYXMBaeMyt B XONOCTbIX Npobax FB Ecnu
TO/IbKO TECTOBAs BOJA HE CW/IbHO OKpalleHa WU He COAEPXMUT BbICOKYH KOHLEHTpaumio yactul, obpasupl, B HOpMe,
6yayT 06HapyxunBaTb paBHOMEPHOE ralleHve, 1 NonpaBka ralleHnst C NOMOLLbI0 BHELLHEro cTaHAapTa 6yAeT 4oCTaTOuHOM.
Ecnu xe TectoBas BoAa OKpalleHa CU/bHO, AJ151 MOMpPaBku raleHns MOXeT notpe6osatbcs fo6as/ieHne BHyTPEHHEro
cTaHaapTa. Ecnm KOHUeHTpaLums YacTuL, BbicOKas, TO 3TO He NO3BOMUT MOMYUYUTb OAHOPOAHBIA PacTBOP UK refb, uin
Xe pasHvua B raweHun mexgy obpasuamy MOXeT ObiTb Cepbe3Hol. [na Takux cyvaes, Kak uccnefyemble B3BecH,
npegiaraoT K UCMoJb30BaHMI0 MeTof oTcyeTa. Ecnm ucnbiTaHWe npoBOAAT B BUAE WCMbITAHUA CyCNEeHAVPOBAHHOTO
una, nameperue ,4C02 BbINOMHAKT KOCBEHHO, UCNONb3YS A5 3TOr0 OAHOPOAHbIN 06pa3el, 06bemoM 10 MA 1 TECTOBYHO
BOJy/CYCMEeH3uI0 C pasfeneHnem gas LeHTpudyrmpoBaHuem npu nogxogsiueli ckopoctu (Hanpyumep, npu 40 000 m/c2 B
TeyeHve 15 MUH). 3aTem c BoAHOI (ha3oii AeNCTBYIOT Tak Xe. Kak onMcaHo Bblle. AKTMBHOCTL C02 B thase ¢ yactuuamu
POA onpefensioT NOBTOPHLIM CyCNeHAMPOBaAHNEM WA B HEOO/LLLOM KONNYeCTBe AUCTUNIMPOBAaHHON BOAbI, pasMeLlas
3aTeM B CLUMHTUNAALMOHHbIE MPOGUPKK, 1 C fo6aBAEHNEM CUMHTUNAALMOHHON XWUAKOCTM ANs obpa3oBaHua rens (gns
3TUX Lieneli MerTCs cneynanbHble CUUHTUNNALMOHHBIE XUAKOCTH). B 3aBUCHMMOCTH OT NpMpoabl YacTuy, (Hanpumep, ot
cofiepXaHusi B HUX OpraHNyecknx MeTasi/ioB) pacTBOPSIOT 06paseL, B TEYEHVE HOUM C MOMOLLbIO CONGUNMU3aTopa TkaHu,
a 3aTem [enaroT ero 04HOPOAHbLIM BUXPEBbIM NepemMeLunBaHmem nepej AobasneHnem CUMHTUANALMOHHONR Xuakoctu. B
KauecTBe anibTepHaTBbl POA MOXHO onpeAenuTb CXUraHnem U3bbITOYHOro KUC/IOPOoAa, UCNOMb3ysa OKUCUTENb 0bpasya.
Mpu oTcyeTe Bcerga BKIOYAKT BHYTPEHHUE CTaHAapTbl, KPOME TOro, MOXeT BO3HVKHYTb HEOOXOAMMOCTb B nonpaskax
ralieHus, Ana 3Toro BHyTPEHHUIA CTaHAapT NprbaBnstoT KO BceM obpasuam B UHAMBUAYaIbHOM NOPSAKe.

Mpsmoe onpegeneHve 14C02

Ecnn BbigenvBLuelica 14C02 n3mepsatoT NpsiMbIM cnoco6om, TO 415 3TOr0 ycTaHaB/MBatOT G0Jibliee YMCno Konb
B Hauasle UCMbITaHUsA, CObMpas OMbITHbIE KOMGbI B K&XKAON TOUKE U3MEPEHWSI, OKUCSASA A5 3TOro TecToBble KOM6bl [0
ypoBHs 0T 2 g0 3 pH 1 cobupas ,4C 02 B0 BHyTPEHHUI (YCTaHOB/IEHHbIN B KaX 0l TeCTOBOI konbe B Havasie onbiTa) um
BHELWHWI1 abcopbep. A abcopbuum cpeabl UCNOMb3YHT NGO Wenodb (Hanpumep, pacteop 1 N blaOH unu tabnetky
NaOH), aTaHOM1aMUH UK e LUMPOKO pacrnpocTpaHeHHble abcopbepbl Ha OCHOBE 3TaHoNaMyHa. [Mpy NPAMbIX U3MepPeHUsIX
14C 02 konbbl AOMKHBI BbiTb 3aKPbITbl MEMOpPaHaMU 13 GYTWUIOBOTO Kaydyka.
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