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BBeneHue

OcobeHHOCTM copbuun BELLECTB MOYBOW MNU OCAaAKAMW CTOMHBLIX BOA MOTYT ObiTb OMUCAHbLI C
NOMOLLBIO MAapaMeTpoB, ONpeaensieMbIX 9KCNepUMeHTanbLHo B COOTBETCTBUU C Pykosoacteom O3CP no
ucnbiTaHuAM xumudeckux BewectB Ne 106 «WMccneposaHue npoueccos aacopbuum-gecopbumm ¢
ucnonb3oBaHuem Metoga paBHoBecusi» (Test No. 106: Adsorption -- Desorption Using a Batch Equilibrium
Method) [1]. BaxHbiM napamerpom siBnsietcs koadpdpuument aacopbuum, KOTOpLIA onpeaensieTcs Kak
COOTHOLLEHME MeXAY KOHUEHTpaLuen 3TOro BelecTBa B NOYBe/0cagkax CTOYHbIX BOA U KOHUEHTpauwei
BELLECTBA B BOAHOM (hase Npu COCTOSAHUM aacopBLUMOHHOTO paBHOBECUS.

KoathdpuumeHT agcopbuum, HOPMUPOBAHHLIA NO COAEPKAHUIO OPraHMYEcKoro yrnepoga B no4vse Ko,
ABNSAETCA BaXHbIM WHAUKATOPOM CMOCODOHOCTU XUMWYECKMX BELUECTB CBA3LIBATLCA C OPraHU4ecKumu
BELUeCTBAMM MOYBbI M OCAAKaMU CTOYHLIX BOA, W MO3BOMNSAET NPOBOAUTbL CPaBHEHWE MEXAY Pasfu4HbIMM
XUMUYECKUMK  BeLecTBaMW. OITOT napaMeTp MOXHO OLEHWTb, OCHOBLIBasiCb Ha KOppensuusx ¢
pacTBOPUMOCTbIO B BOAE U KOI(hULUMEHTE pacnpedeneHns B CUCTEME H-OKTaHon/Boaa [2 - 8].

OnucaHHbIl B HAacCTOALLEM CTaHAapTe 9KCNepUMEeHTasnbHbli METOA, MPUMEHSAEMbIA ANS  OLEHKK
koadbpuumeHTa agcopoumMm XMMmM4eckoro Bewlectea K,. NOYBOI U 0CAAKaMM CTOYHbIX BOA, OCHOBaH Ha
MCMONb30BaHUN BbICOKOI(PMEKTUBHON XKUAKOCTHOW Xpomarorpadcuu [9].

JaHHbIN METOA OLIEHKW MMEET Bomnee BbICOKYIO HAAEXHOCTb, YEM pacyeThbl C UCMONb30BAHMEM MOAENK
NPOrHO31pPOBaHNUSA COOTHOLLIEHWI CTPYKTypa-cBoncTBo QSAR (Quantitative Structure-Activity Relationship) —
npoueaypbl NOCTPOEHWUA MOAESei, NO3BOMALMX NO CTPYKTYPaAM XMMUYECKUX COEAUHEHUIA NpeackasbiBaTbh
UX pasHOOOpa3Hble KONMMYECTBEHHbIE XapaKTEPUCTUKM Bonormyeckoi aktusHocTy [10].

B kauecTBe MeToAa OLEHKM OH HE MOXET MOMHOCTBIO 3aMEHUTb CEpUI0 IKCMNEPUMEHTOB MO
uccneaosaHuio aacopObuMOHHOrO paBHOBECHs, Mucnonb3yembix B PykoBoactee O3CP no ucnbiTaHUAM
xummyeckux Bewlects Ne 106. Tem He MeHee, oueHka K,; MOXET NOMOYb BbIOOpPY COOTBETCTBYIOLLMX
napameTpoB WUCMbITAHWIN NPW UCCREAoBaHMU NpoUeccoB aacopbuumn / aecopbumum B COOTBETCTBUM C [1]
nytem pacyeta Ky (kosdduumeHT pacnpegeneHus) unu Kr (koadpdpuumuenT agcopbuun dpeinHanuxa) no
dopmyne 3 (CM. NYHKT 2.3 HACTOSALLEro CTaHaapTa).
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Nara BBeaeHus - 2015 - 06 — 01
1 O6bnactb npuMeHeHusi

Hacroswmii craHpapTt ycraHaBnuMBaeT METOAbl UCTMbITAHUA XMMMYECKUX BELLECTB C MCMOSIb30BAHWEM
BbICOKOA(hHEKTUBHON HMAKOCTHOM xpomarorpachum (BAXKX) ana oueHkn koadpcduumenTa ux agcopbumm (Ky)
MOY4BOM U 0CaAKaMKU CTOUYHbIX BOA.

Metoa BbICOKOI(D(PEKTUBHOW XUAKOCTHOM Xpomarorpacum c COOTBETCTBYIOLLIE CUCTEMOW
JEeTeKTUpOBaHuA (Hampumep C UCNOMNMb30BAHWEM CNEKTPOOTOMETPUYECKOTO JETeKTopa, AeTekTopa
paanoakTUBHOCTM) NPUMEHSIETCA ANS XUMUYECKUX BELLECTB, MMEIOLLUX U HE UMEIOLLMX B CBOEM COCTaBe
paanoakTUBHYIO (M30TOMHYIO) METKY, M SABNAIOLUMXCA AOCTATOYHO CTAOUMbHLIMM B TEYEHUE NpOBeAEHUSA
3KcnepumeHTa. OTOT MEeTOA MOXET ObiTb OCOBEHHO Mone3eH Npu TECTUPOBAHMM XMMMUYECKUX BELLECTB,
KOTOpble TPYAHO ONPeAenuTb C UCMOSNb30BAHUEM APYIMX SKCNEPUMEHTANbHbIX METOA0B, HANPUMEp: NETY4ux
BELLUEeCTB; BELLECTB, HEepacTBOPMMbIX B BOAE MPU KOHLUEHTpaLuM, KOTOpas MOXET ObiTb u3MmepeHa
aHaANUTUYECKUM METOAOM; BELLECTB C BbICOKMM CPOACTBOM K MOBEPXHOCTU MHKYOALMOHHBIX CUCTEM.

Metoa B3XXX MOXeT ucnonb30BaTbCA ANSA CMECENl, KOTOpble AaloT HepaspeLLeHHble Mosnochbl Npu
3NUPOBaHUN. B Taknx cnyvasax 40mKkHbl ObiTb YCTAHOBMEHbI HUXXKHUIA U BEPXHUI npeaenbl 3HaYeHun log K.
COeWHEeHUN, BXOASALLMX B UCNbITYeMYyl0 cMechb. MpucyTcTBue npumecer B UCMbITYEMOM BELLECTBE MOXET
MHOrAA BbI3blBaTb NPOGNEMbl NpU MHTEPNpPEeTaLun pesynbTaTtoB UCCeaoBaHuii C UCNoNb3oBaHUeM MeToaa
B3OXX, HO 3TOT (PaKkTOp UrpaeT HE3HAYUTENbHYIO POfib A0 TEX NOP, NOKa UCNLITYEeMOEe BELECTBO MOXET
6bITb 4OCTOBEPHO UASHTUULMPOBAHO aHAaNUTUYECKUM METOAOM U OTAENEHO OT NPUMECEN.

2 TepMUHBbI U onpeaeneHus

B HacTosLLEeM cTaHgapTe NPUMEHEHBI CneayoLWne TEPMUHBI C COOTBETCTBYIOLLIMMU ONPEAENSeHNAMM:

2.1 koachcpuumueHT pacnpenenenusn, Ky (distribution coefficient, Ky):

COOTHOLIEHWe paBHOBECHbIX KOHueHTpauun (C) WCNbITYeMOro BeLWecTBa, pPacTBOPEHHOMO B
ABYX(ha3HOM cucteme, copepxawen copbeHT (nodYBy WM 0CAA0K CTOYHbLIX BOA) W BOAHYIO hasy.
KoadbchuumeHt pacnpeneneHuss He UMEET pa3MEpPHOCTM, €CIIM KOHLUEHTpAauUMsa UCNbITYeMOro BeLecTsa B
obeux hasax BbIpaKAETCA KaK COOTHOLLUEHME MACCbl K macce (Macca/macca). B Ttom cnyyae, ecnu
KOHLIEHTpauusa MCMbITYyeMOro BeLecTsa B BoAHOW hase BbIPAXAETCA Kak COOTHOLUEHME MacChl K o6bemy
(macca/obbem), TO pasmMepHOCTb Ky BblpaXKaeTCcs Kak M- r'. Ky Moxer BapbMpoBaTb B 3aBUCMMOCTU OT
CBOMCTB COPOGEHTAa M KOHLUEHTPauUWM MUCNbITYEMOro BemeCTBa. Hapsgy ¢ TepMuHOM «KO3DDULMEHT
pacrnpeseneHusi» UCMOMb3yTCA TEPMUHbI  «KOHCTAHTa  (ha3OBOr0 PABHOBECUS» WIM  KKOHCTAHTA
paBHOBECUSAY .

Ky BbIMMCNIAIOT NO ¢hopmyne:

Kd=CCS—OiI %)

water wmwm |

e  Csoi - KOHLEHTPALUNA BELLECTBA B NIOYBE NPU PABHOBECHOM COCTOSHUM (MKT-T ');
Csiudge - KOHLEHTPALUSA BeLLEeCTBa B 0CaAKAX CTOYHbIX BOA NPU PaBHOBECHOM COCTOSIHUMN QMKI' r
Cuater - KOHLIHTPALMA BELLECTBA B BOAE NPWU PABHOBECHOM COCTOSIHUN (MKI-T ™', MKT-MR

YTOYHEeHWE AaHO C Y4eTOM 0COBEHHOCTEN MEXrocyapCTBEHHOW CTanaapTUsaumu.

N3panue opuumanbHoe 1
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2.2 koachpuumeHT ancopounm Ppenngnuxa, Ky (freundlich adsorption coefficient): KoHueHTpauus
UCMbITYEMOro BeLecTBa, ancopbupoBaHHOrO NOYBOW UM OCAAKOM CTOYHbIX BOA (X/mM), eCcnu paBHOBECHAas
KOHUeHTpauusi Cyaer B BOAHON pase paBHA e€AMHULE; Pa3MEPHOCTb BbIPAXKAETCH B Mkr . 3HaueHue
BapbUPYETCA B 3aBUCUMOCTU OT CBOMCTB CopbeHTa:

@)
X 1
logz-=10gK ¢ + 7108 Copater

rae x/m - Macca UCMbITyemoro BeLecTBa X (MKr), aacopbupoBaHHOr0 onpeaeneHHbIM KONUYECTBOM
copbeHTa m (r) npn paBHOBECHOM COCTOSIHUMU;
1/n — HaKNOH NPsIMON aaCoOPOLMOHHON N30TEPMbI PperHaANuXa;
Cuater — KOHLIEHTpaALMsi UCMLITYEMOro BELUecTBa B BOAOW (ha3e Npu pPaBHOBECHOM COCTOSHUM
(MKr-Mn'1);
X
npu Cwater= 1; IOQ Kf= |Og m
2.3 koadpduumeHT apcopbuum, K, (adsorption coefficient, K.): Koadhdpuument aacopbumm,
HOPMWUPOBAHHLIN MO COAEMKAHUIO OPTAHMYECKOTO yrnepoaa B copbeHTe (nouse Unmu ocagkax CTOYHbIX BOA).

KoadhdpuumeHT pacnpeaenenuns (Ky) n koaddmumueHt agcopbummn dpenHanuxa (K HopManu3syoTcs no
cofepxaHuio opraHuyeckoro yrnepoga (foc) B copbente. Koachduument K, aBnsaerca npubnusntensHbiM
mokasarenem CTeneHn agcopbuuM MCNbITYEeMOro BewectBa COpOEeHTOM, B OCODEHHOCTM AnA
HEMOHN3NPYEMbIX XUMMYECKMX BELUECTB, W MNO3BOMAET NPOBOAMTL CPaBHEHUE MEXAY pPasnNUYHbLIMKU
XUMUYECKMMU BELLECTBaMU. B 3aBUCUMOCTU OT pasmepHOCTU Ky u Kr, K, MOXET ObiTb 6e3pa3MepHbiM unu
UMETb Pa3MEPHOCTb MA-JT ' UMK MKII”' N0 OPraHU4eckoMy yrnepoay.

Ko BBIMUCHAIOT Mo hopmyne:

K 3)
Koc =f =~ (6e3pa3MepHblii UNN PAa3MEPHOCTb MIT- ') unn
ac

Koc = J'c_i (mkr- 1)
ac

3aBUCUMOCTb MeXay 3HauyeHusMU KoacpbduumeHtoB K, U Ky HE Bcerga SIBNSIETCA NUHEWHOW, W
NOSTOMY 3HaJYeHUA K, MOTYT U3MEHATLCA B 3aBUCMMOCTM OT 06pasuoB MoyB, HO BapuabenbHOCTb
3HaYeHUIt Koz 3HAYUTENBHO HUXKE NO CPABHEHMIO CO 3HaYeHUsiMu BapnabenbHocTu Ky u K:.

3HauyeHune koadbdpuumeHTa agcopbumm (K,) BbIBOAUTCA U3 3HAYEHUA KOIDMDULMEHTA €MKOCTM K’
(metog BOXX) ¢ ucnonb3oBaHneM KannbpoBOYHOro rpadpuka 3aBUCUMMOCTH log k' OT 10g Ky BbIGpaHHbLIX
CTaHAapTHbIX BELLECTB.

i =tr .t. Lo )
a

rae {r — Bpems yaep>KmBaHua UCMbITYEMOrO U CTaHAApPTHOTO BewecTsa (MUH), metog BOXKX;

t, — «mepTBOE BpeMs» (MuH), metoa BOXKX (cm. n. 5.2)

2.4 KoadpcmumeHT pacnpenerneHus B CUCTEMe OKTaHom:Boga, Pow (octanol-water partition
coefficient, Poy): OTHOLIEHME KOHUEHTpauuin BELLECTBA, PacTBOPEHHONO B OKTaHONe U BoAe. 3HayeHue
KoapdmumeHTa Poy SiIBNAETCA 6e3pasMepHbIM:

¢ (5)
Pow =—F400% (o)

water
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3 OueHka koadcduumeHTa agcopobLUMM XMMMUECKUX BEWEeCTB, OMNacHbIX AN
OKpyXarwowen cpeabl, NOYBOM WM  OCaAKaMM CTOYHbIX BOA  METOAOM
BbICOKO3(ppeKTUBHOM XKUAKOCTHON XxpomaTrorpadum

3.1 MpUHUMN MeTOaa UCNbITaHUA

3.1.1 AHanus ucnbITyeMbIX BELIECTB OCYLUECTBASETCA METOAOM BbICOKOI(DMEKTUBHON XKMAKOCTHOW
xpomarorpacum (B3XX) ¢ ncnonb3opaHueM aHanUTUYECKUX KONOHOK, 3anOfIHEHHbIX HENOABWKHOM (ha3oi
- UMaHnNponumnbHeIM COPOEHTOM, coaepXawmm nunocunbHble M NonsipHble d)parMeHTbl. Mcnonb3yercs
YMEPEeHHO nonsapHasa HenoaBmxkHaA daza Ha OCHOBE cunukarens (MarpuLibl):

| |

-0-8i -CHQ—CHQ—CHQ |

| |
cWIMKarent | HENCNARHBIA DpameHT I
| '

-CN

NONApHLIA parMeHT

3.1.2 MNpuHUMN MEeToAa MCNLITAHMA aHaroruyeH TakoBoMmy, onucaHHomy B Pykooactse O3CP no
ucnbiTaHuaM xuMudeckux sewects Ne 117 «KoaddpuumeHT pacnpepeneHuna B CUCTEME H-OKTaHON/Boaa,
metoaq BOXX» (Test No. 117: Partition Coefficient (n-octanol/water), HPLC Method) [11]. Bo Bpems
NPOXOXKAEHNA NOABWXHON (Da3bl Yepe3 aHaNMTUYECKYIO KONIOHKY WCMbITYEMOE BELLECTBO B3aUMOAENCTBYET
C HenoaBwxkHOW (cTauuoHapHoun) chason. B pesynbrate pacnpeeneHuss UCMbITYEMOrO BeLlecTBa Mexay
NOABWXHON W HEMNOABWXHON hasaMu UCCNeayeMoe BeLleCTBO 3aJlePXKMBAETCS B KOMOHKE (yaepXuBaeTcs
HenoABWXHOW ha3on KOroHku). [IBONCTBEHHbIA COCTaB HenoABWXHOW pa3bl, UMEIOWEN NONSPHbIE U
HenomnsipHble dparMeHTbl, 00yCnoBNMBAET B3aUMMOAEWCTBUE C MOMISIPHBIMWM WU HENOMSAPHLIMU TpynnamMu
MOMeKynbl WUCMbITYEMOro BeLlecTsa NOAOOHO TOMY, Kak 3TO NPOUCXOAWUT MpPU B3AUMOAEWCTBUM C
OpraHMyeckMmu BELLEeCTBaMM B MOYBE NN 0CaAKax CTOMHbIX BOA B KAY€CTBE COPOEHTOB (MaTpuL).

HaHHaa wmoaenb AaeT BO3MOXHOCTb YCTAHOBUTb CBSI3b MEXAY BPEMEHEM YAEPXMBAHUS Ha
QHanNUTUYECKON KONMOHKE U KO3(PdMUMEeHTOM aacopOuuuM OpraHMYEecKMX BELLECTB, KOTOPbIA NOANEXUT
YCTaHOBMNEHMIO.

3.1.3 3HauyeHne pH okasbiBaeT CyWECTBEHHOE BMUAHWE HA aACOPOLMOHHYIO CnOCOOHOCTb, B
0COBEHHOCTU, ANA MONAPHbLIX BELLECTB. [ns CenbCKOXO3AWCTBEHHbIX 3€MENb UMW CTOYHbIX BOA B LMCTEpHAX
Ha OYMCTHBbIX COOPYXEHUAX 3HauyeHue pH oObIMHO BapbupyeT B aguanasoHe 5,5 - 7,5. na seulects,
CNoCOBHbIX K WOHW3aLUMWM, AOIPKHbI MPOBOAUTLCA [ABa WUCMBLITAHUA Kak AN WOHWU3UPOBAHHOW, TaK W
HEWOHW3UPOBAHHON (POPMbI B COOTBETCTBYIOLLMX OydepHbIX pacTBopax, HO TONbKO B TeX CRy4asx, koraa
npu pH B ananasoxHe 5,5 - 7,5 guccoumauum Gyaer noaBeprHyTo, no kpaviHen mepe, 10% ot uccneayemoro
BeLlecTBa.

3.1.4 OnA oueHkun koadduumeHTa agcopdLUM XMMUYECKOTO BELLLECTBA MOYBOM U 0CaAKaAMU CTOMHbLIX
BOA He TpebyeTcA MCNONb3oBaHUE KakUx-NMMBO KONMMYECTBEHHbIX aHANMUTUYECKMX METOAOB, a8 UCNOMb3yeTca
nULWb 3aBUCUMOCTb MEXY BPEMEHEM YA epPXXUBaHUA Ha KOMoHKe Ans BOXKX u koadduumeHtTom agcopbuuu.
Ecnn ucnonb3ylotca  COOTBETCTBYIOLUME CTAHAAPTHbIE BELLECTBA M CTAHAAPTHbLIE YCNOBUA NPOBEAEHUSA
IKCNepuMeHTa, Hactoswmin mMmerog obecneumBaer ObICTpbIn U 3EKTUBHBIN  cNOCOb  pacueTa
koachhmumeHTa agcopoumm Koe.

3.2 O6wan uHgopmaumusa 06 UCNbITYEMbIX U CTAHAAPTHbLIX XMMUYECKUX BelecTBax

3.2.1 Meroa BanuaupoBaH ANs BELLECTB, NepeyucrnieHHblx B Tabnuue A.1 MpunoxeHusa A K
HacToALeMy CTaHAapTy, a TaKkKe MPUMEHseTca ANA APYIMX XUMUYECKMX BELLeCTB, OTHOCALMXCA K
cneaylowmM XMMUYECKMM Knaccam:

- apomaruyeckue amuHbl (Hanpumep  TpudnypanuH, 4-xnopaHunuH, 3,5-AUHUTPOAHUNUH, 4-
MeTUNaHunuH, N-metunaHunuH, 1-HagTtunamun);

- 9hupbl apoMaTMyEckoi KapOOHOBOW KMCMOTbI (Hanpumep GEH30WHON KUCNOTbl METUIOBLIA 3chup,
3,5-AMHUTPOBEH30MHON KUCIOTbI STUIOBLIN 3UP);

- apomatuyeckue yrnesogopoAbl (Hanpumep TONyorn, Kcumon, 3runbeHson, Hutpobenson, 1,2,3-
TpuxnobeHson);

- acoupbl apUNOKCUEPEHOKCMNPONUMOHOBOMW KMCMOTLI (HAanpumep auknodgon—meTun, peHokcanpon-
atun, )eHoKcanpon--aTun);

- coyHriMuMAabl 6eHsumuaason u ummuaason (Hanpumep kapbeHgasum, pybepuaason, Tpmasokcua);

- amugbl kapboHOBOW kucCnoTbl (Hampumep 2-xnopbensamupa, N,N-gumerunbensamwua, 3,5-
AnHutpobeHsamug, N-metunbensamug, 2-HutTpobenHzamug, 3-HuTpoGeH3amua);

- XNOpUPOBAaHHbIE YINEBOAOPOALI (HanpuMep aHaocynbdaH, AT, rekcaxnopOeH3orn, KBUHTO3EH);

- docdopoopraHmyeckue MHCEKTUUMAbLl (Hanpumep asuHdoc-meTun, AncynbdoToH, deHamudoc,
nsodpeHdoc, nupasodoc, cynbnpodoc, Tpuasodoc);
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- dheHonbl  (Hanpumep deHon, 2-HuTpodpeHon, 4-HuTpoodpeHon, neHtaxnopdeHon, 2,4,6-
TpuxnopdeHon, 1-HadTon);

- NPOU3BOAHbLIE (PEHNNTMOYEBUHBI (HAaNpUMep M30NPOTYPOH, MOHOMUHYPOH, NEHLUKYPOH);

- MUFMEHTHbIE KpacuTenu (Hanpumep KUCMOTHbIW XeNTbl 219, OCHOBHLIN CUHWUI 41, NPAMOW KPaCHbIN
81);

- nonMapomaTuyeckne yrnesogopoasl (Hanpumep aueHadTeH, HadTanuH);

- 1,3,5-TpnasuHoBbIe repbuunabl (HanpUMep NPOMETPUH, NPONA3NH, CUMA3UH, TePOYTPUH);

- Npou3BOAHbIE Tpuasona (Hanpumep TebykoHason, TpuagumedoH, TPUaguMEHoON, TPUaNneHTeHoN).

3.2.2 Metoag He nNpuUMEHMM Ans BELIeCTB, KOTOpble BCTYMalT B peakuuio nubo ¢ 3Mi0eHTOM
(noaswxxHOW ¢paszoii), MO C HEMOABWKHOM (ha30N.

MeTtoa Takke He NpUMEHUM AN BELLECTB, KOTOPbie 0coObIM 00pasom pearmpyior ¢ HeOpraHM4eCKuMn
KOMMOHEHTamu (Hanpumep, ¢ 06pa3oBaAHMEM KINACTEPHBIX KOMMMEKCOB C MMUHUCTBIMU MUHEPAnaMMm).

MeTtog He moxeT paboTarb AfA NOBEPXHOCTHO AKTUBHLIX BELUECTB, HEOPraHMYECKUX COEAUHEHUMN,
CUINbHX OPraHUYECKUX KUCIOT U OCHOBaHWM, a TaKKe OPraHMYeCKUX KUCMOT U OCHOBAHWI CPeAHEeN Cumbl.
3HaudeHue log Ky, MOXHO onpezensTs B guanasone ot 1,5 no 5,0. MloHnsupyemble Bewectsa Heo6xoaumo
U3MepATb C ucnonib3oBaHneM OydepHOW MOABWKHOW (hasbl, HO NPU 3TOM Cneayer NPUHMMATb Mepbl
NPesoCTOPOXKHOCTM BO M3DEXaHME OCaXAEHUs KOMMOHEHTOB OydhepHOro pacrBopa WnM MUCMbITYeMOro
BELLECTRA.

3.2.3 NcnbiTyemble BeLlecTsa

Mepea vcnonb3oBaHMEM METOAA, ONMUCAHHOTO B HACTOSLLEM CTaHAapTe, AOSMKHbI ObiTb W3BECTHbBI
CTPYKTYpHass copMmyna, XMMWUYEcKas 4ucTota W, B Clly4ae HeobGXoAWMOCTM, KOHCTaHTa auccoumauum
MCNBITYEMOTO BELLECTBA. Takke NoNe3Hon ABNAETCa MHOpMaLUa 0 paCTBOPMMOCTHN B BOAE U OPraHUYECKUX
pacTBoputensx, KoadpduuueHTe pacnpeeneHnss B CUCTEME OKTAHOM-BOAA WM CNOCOGHOCTU K rmMaponu3y
uccneayeMblx BeLLIECTB.

3.2.4 CtaHpapTHble XMMUYECKUe BeLLecTea

Ona yCTaHOBMEHWS KOPPENSUUWM AaHHbIX MEXAY BpPEMEHEM YAEPXUBAHUA U KO3 DUUMEHTOM
agcopbumn Ko UCNbITYEMOro BeLlecTsa A0MKeH OblTb NOCTPOEH KanUOGPOBOYHLIN rpadmk 3aBMCUMOCTH log
Koc OT log k’. Ha rpachuke He0B6X0aMMO OTNOXUTL, KaK MUHUMYM, LLECTb TOYEK, N0 KpanuHen mepe, N0 OAHON
BbILLE U HUXE OT OXWAAEMOr0 3HA4YEHMSI UCMBITYEMOro BewecTBa. TOYHOCTb MeToga OyAeT 3HauUTenbHO
BbILLE, ecnu ByaeT MCNoNb3oBaTLCA CTaHA4apTHOE BELLECTBO, CTPYKTYypa KOTOPOro COOTBETCTBYET CTPYKTYpe
uccnegyeMmoro BewecTtBa. Ecnu nogobHble paHHble O CTaHAApTHOM BeLUeCTBE OTCYTCTBYIOT, TO
nonb3oBatenb AOMmkeH BblbpaTe noaxoasiuee Anst kanubpoBKM BeLLECTBO W3 Katanora, B KOTOPOM
npuBeAeHbl pa3nuyHble XUMUYECKWEe CTPYKTypbl. Bewlectsa, koTopble MOryT ObiTb MCMONbL30BaAHbLI, W
COOTBETCTBYIOLLUE 3HAYeHUA K, npuBeaeHbl B MpunoxeHun A Kk HaAcCTosiLleMy CTaHAAPTY, 8 UMEHHO: B
Tabnuue A.1 - ans oOpasyoB 0CaAKOB CTOMHbIX BOA M B Tabnuue A.3 — ans o6pasuyoB nouysbl. Beibop
BELLEeCTB AN KanubpoBku A0mkeH ObiTb 000CHOBAH.

4 OnucaHmne metoaa

4.1 NMpeaBaputenbHan oueHka koagdpuumneHTa agcopoumumn

KoadbdpuuumeHt pacnpegenenHuss B cucteMme okraHon/sogaa P, (=Kow) W, B HEKOTOPOM CTeneHwu,
pacTBOpuMMOCTb B BOZle MOTYT ObITb UCNONb30BaHbI B KA4€CTBE Noka3aternen creneln agcopbumm, oco6eHHo
AN HEMOHU3UPOBAHHbLIX BELLECTB, W, CrefoBaTernbHO, MOTYT ObiTb UCMONb30BaHbLI ANA NpeaBapUTENbLHOTO
onpeaeneHusa auanasoHa 3HaveHuin creneHu aacopbuumn. UHdpopmaums 0 KOppenauusx yKa3aHHbIX
nokasareneun co 3HadyeHueM koadduumeHTa agcopbuumn K, UCMLITYEMOrO BellecTsa onybnukoBaHa aAns
HECKOSIbKUX Fpynn XMMU4YEeCKnX BeLecTs [2-8].

4.2 O6opynoBaHue

421 [na npoBeAeHUs IKCNEpPUMEHTOB TpebyeTcs >KUAKOCTHbIM Xpomartorpad, CHaGXEeHHbIN
6e3bIMNyNbCHBIM HACOCOM U NOAXOASALMM AETEKTOPOM. PeKOMeHAyIoT WCMONb30BaHWUE cheunanbHoro
yCTpO#CTBa (KrnanaHa) C neTne-403aropoMm Ans UHXEKTMPOBaHUA (BBoAa) Npoobl.

4.2.2 lomkHbI UCMONb30BaTLCA KONMOHKK Ana B3XKX ¢ ynannponunbHon npusuton ¢pason (Hanpumep,
Hypersil u Zorbax CN). MNpeakonoHka 13 TOro ke marepuana MoXeT ObiTb YCTAHOBNEHA MeXay CUCTEMOIH
WHXXEKTUPOBAHUA U aHANUTUYECKON KONMOHKOW. KONMOHKM OT pasHbiX MOCTaBLUMKOB MOFYT pasnuyarbCs no
apdekTBHOCTH pasgenenus. Ecnu B kayectBe noABWKHOM hasbl UCMONb3YyeTCA CMEeCb METaHof/Boaa B
COOTHOLIEHUN 55% : 45%, MOryT ObITb pEKOMEHA0BaHBI cneayiowme hakTopbl EMKOCTU (yaepxuBaHus) K.

log k’> 0,0 ans log Ko = 3,0 nlog k¥’ > -0,4 ansa log K, = 2,0.

4.3 Mo6unbHbie (noaBvXHBbIE) (Pasbl

4.3.1 lMNMocne npeaBapuTENbLHOTO TECTUPOBAHUSI HECKOSIbKMX NOABWXKHBIX (pa3 Oblnn pekoMeHA0BaHbI
cnepyiome:

- meTaHon/soaa (55%:45% B 06LEMHOM COOTHOLLIEHUW);

4
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- meTtaHon/0,01 M yutparHbiii 6ydepHbiin pactBop pH 6,0 (55%:45% B 06bEMHOM COOTHOLLIEHUMN).

4.3.2 ina npurotoBneHusi pacteopa Ans nioMpoBaHus A0MKHbI UCNOMNb30BaTLCA:

- MeTaHon keanudukauumn ansa BAXKX,

- AUCTUNNMPOBAHHASA BOAA UMK LUTPaTHbIN OydepHbIii pacTeop.

PactBOop AnA anMioMpoBaHWs nepes MUCNofb3oBaHUEM HeOoOX0AMMO AerasmpoBaTtb. ONMOUPOBaHWUE
JOIDKHO NMPOBOAUTLCA B M30KpaTMYECKOM pexxume. Ecnm cmech meTaHon/soga He noaxoaut, mMoryT GbiTb
ucnpoGoBaHbl ApyrMe CMEeCcu OpraHMYeckux pacTBOpUTEneln C BOAOW, HANMpUMep CMecu 3TaHon/soaa unu
aueToHuTpun/soga. [ina MoOHU3MPyEMbIX COeQUHEHUN pekoMeHayeTca ana ctabunusayum pH ucnonb3osarb
GydepHbiii pacTBop BMeCTO BoAbl. Heobxoaumo cobmniogatb OCTOPOXHOCTb BO U3BEXaHWe ocaaeHus
COnemn U NOPYU KOMOHKK, YTO BO3MOXKHO B Clly4ae NPUMEHEHMUS HEKOTOPLIX BAPMAHTOB CMECEN OPraHN4eckon
a3l / GychepHoro pacreopa.

4.3.3 Henb3a wucnonb3oBatb [00aBKM B BUAE WMOH-NAPHbLIX PEareHToB, NOTOMY YTO OHU MOryT
OKa3sblBaTb BMUAHME HA COPOLMOHHbLIE XapaKTEpPUCTMKM HEnoABwXHOW asbl. Takue U3MeHeHun
HENOABWKHON ¢pa3bl MOryT ObiTb HeoOpatumbiMu. 10 3TONW NpPUYMHE HEOOBX0AMMO OCYLLECTBARATL
3KCNEPUMEHTBI C UCNOSIb30BAHMEM A0DABOK HA OTAENbHBIX KOSOHKAX.

4.4 PacTBOpbI MCCrneayeMblX BeLeCTB

McnbiTyemble u CTaHAapTHbIE BELLECTBA AOIDKHbI PACTBOPATLCA B MOOUNbHON dhase.

5 BbInonHeHue UcCnbITaHusA

5.1 YcnoBua npoBeAeHUA UCNbITAHUSA

B npouecce npoBegeHUs IKCMEPUMEHTA C MUCMOMNb30BAHUEM METOAA  BbICOKO3(PEKTMBHOM
XUOKOCTHOM xpomartorpachum (BOXKX) pomkHa permctpupoBatbca Temnepartypa. Ona obecneyeHus
MOCTOSIHHLIX YCMOBWUI NPWU MPOBEAEHUM KanuMOpOBKM M aHanu3a MUCMbITYEMOrO BeLEeCTBA HACTOATENbHO
PEKOMEHAYETCA UCMONb30BAaHME KOMOHOYHOIO TEpMOCTaTa Ans NOAAEMKAHUA TEMNEPATYPHOrO pexuma.

5.2 OnpepeneHue «MepTBOro BpemMeHm» i,

Ans onpegeneHns «MepTBoro BpEMEHU» KOMOHKM MOryT UCNONb30BaTbCA ABA Pa3HbiX MeToaa (CM. n.
3.4).

5.2.1 OnpegeneHue «MepTBOro BPEMEHMY» KONMOHKA C MOMOLLbIO

rOMOMOrMYECKUX PAAOB XUMUYECKUX COEAUHEHWNI

MeToa onpegeneHuss «MepTBOro BPEMEHU» KOMOHKW C NOMOLLIbIO FOMOSIOTMYECKUX PSZIOB XMMUYECKUX
COeIMHEHWI OblN NPWU3HaH MPUrOAHLIM ANA NOSYYEHUA HAAEXHbLIX U CTAHAAPTU3UPOBAHHBLIX 3HAYEHWN.
LononHutensHas nHoOpMauns MOXET ObITb nonydveHa us [11].

5.2.2 OnpegeneHne «MepPTBOro BPEMEHN» KONOHKK f, C NOMOLLbLIO UHEPTHBLIX COEMHEHUIN, KOTOPbIE HE
YAEPXKMBAKOTCA KOSTOHKOMN

[aHHbIN MeTo4 OCHOBLIBAETCA Ha BBEOEHWW B aHANUTUYECKYIO KOMOHKY BIXKX (TUnbl KOMOHOK
npuBeaeHbl Bbille, n. 4.2.2) pacrteopa copmamuaa, kapbamuaa (MOYEBUHbLI) UMM HUTpATA HATPUSA, Kak
HeyaepXXMBaembIX coeanHeHN. I3MepeHnsa 4OMKHbI BbIMOSHATLCA, NO KpaHen Mepe, ABAXKAbI.

5.3 OnpepgeneHue BpeMeHU yaepxuBaHus g

CTtaHaapTHbIe BELLECTBA AOIKHbI ObITb BbIGpaHbI CNOCOGOM, ONMCaHHbIM B N. 3.2.4. [ina onpeaeneHus
BPEMEHN YAEPXKMBAHMA KOHKPETHOMO XWMWUYECKOro COEAMHEHWs B KOMOHKY BOIXKX BBOAAT CMeChb
CTaHAapTHbIX BELLECTB, NPU 3TOM NPEeABaAPUTENbHO AOMMKHO ObITb YCTAHOBIMEHO, YTO BPEMS YAEPXKUBaHUA
KOHKPETHOrO craHgapTHoro ofpasuya He 3aBMCUT OT MPUCYTCTBUS APYIMX CTaHAAPTHbIX 06pasuoB.
KanubpoBka BbICOKOI(PMEKTUBHOIO XMAKOCTHOFO Xpomarorpada Ans OonpefeneHusi KauyeCTBEHHOMo W
KONMMYECTBEHHOro COCTaBa uccnefyeMbiX BELLECTB AOMKHA NPOBOAMTLCA PErynspHo, no KpawHen mepe, aBa
pasa B A€Hb AnA ydyeTa HenpeaBUAEHHbIX W3MEHEHUW B MPOWU3BOAMTENILHOCTWM KOMOHkM. Ona nydyiero
BbINOMHEHUA SKCNEpUMEHTa HEeoOXoaAMMO MpoBOAWTE KanMbpoBKY A0 M NOcrne BBOAA UCMbITYEMOrO
BELLECTBA, 4TOObI OblNO NOATBEPXKAEHO OTCYTCTBUE JApenda BpeMEHU yaepxuBaHus. WcnbiTyembie
BELLECTBA BBOAST B XpomaTorpad no-0TAENbLHOCTU B KONIMYECTBE, HE BbI3bIBAIOLLMM NEPETrPY3KU KOMOHKU, U
onpeaensiioT Bpems yaemKUBaHWUA KaXO0ro U3 HuX.

5.4 PacyeT koacpdpmumeHTa eMKOCTU (YaepXKuBaHUA) KOJNOHKKN k’

KoathdbuumeHTbl emKoCcTU (YAEPXKMBAHUA) KOMOHKM K’ paccyuTbiBaOT M3 3HAYEHUW «MEPTBOro
BPEMEHU» U BPEMEHM yAEPKUBaAHUSA Iz BbIGPAHHOTO CTaHAAPTHOrO BELECTBA B COOTBETCTBUU C YPABHEHUEM
4 (cM. nyHKT 2.4). 3HauyeHus log K’ cTaHZapTHbIX BELLECTB OTKNAaAbiBalOT Ha rpaduke OTHOCUTESBLHO
3Ha4YeHUn Ky MNOMYyYEHHbIX HA OCHOBAHWM CEPUM IKCMIEPUMEHTOB MO WCCNEAOBaHMIO PaBHOBECHOIO
COCTOSIHUA, NpuBeaeHHbIX B Tabnmuax A.1 n A.3 MpunoxeHua A k HacTosweMmy cradgapTty. C nOMOLLbIO
3TOro rpadmka sHadeHue log k' UCNbITYEMOro BELLECTBA 3aTEM UCMONbL3YETCA ANA OnpeaeneHns 3Ha4YeHus
log Ko. ECNM Ha OCHOBaHMKM (haKTUYECKMX pe3ynbTaToB criegyeT, 4uto log K. UCMLITYEMOro BeLlecTBa
Haxo4uTCs 3a npegenamu kanubpoBOYHOro AManasoHa, UCMbITAHWE CNeayeT NOBTOPUTL C UCMNONb30BAHUEM
Apyrux, 6onee noaxoAsALLMX CTaHAAPTHbIX BELLECTB.

5



rocCT 32630-2014

6 Kputepum kauectBa

6.1 TouHoCcTb

OBGbI4HO KO3hdULMEHT agcopbumm UCMBITYEMOrO BELLECTBA OnpeaenseTcss ¢ TouHoCThio + 0,5 log
(norapudmmn4eckon eaquHULbl) 3Ha4eHns, onpeaeneHHoro nNpyu HacTynneHuM paBHOBECHOTO COCTOSAHUSA (CM.
Tabnuuy A.1 Mpunoxenna A). Bonee BBLICOKOW TOYHOCTU MOXHO AOCTUYb, €CMAU UCNOMb3yeMble
CTaHAapTHbIE BELLECTBA CTPYKTYPHO COOTBETCTBYIOT UCMLITYEMOMY BELLECTBY.

6.2 NoBTOPAEMOCTb (CXOAUMOCTb)

C y4yeToM TOro, YTO MOBTOPAEMOCTb O3HAYAET NPELU3UOHHOCTL B yCnoBuax nosropsaemoctun (FTOCT P
NCO 5725), u4umcno npoBedeHHbIX U3MEPEHUN OOMKHO ObiTb HE MeHblie AByX. [pu 3TOM M3MepeHus
JOIDKHbI MPOBOAUTHLCA OAHUM U TEM e OMEepaTtopoM, B OAHOW U TOM e nabopatopuu, OOHUM U TeM Xe
METOAOM Ha MAEHTUYHbIX OOBLEKTAX UCMLITAHWA, C UCNOMbL3OBAHWEM OAHOTO W TOrO & 000pYAOBAHMUSA, B
npeaenax KOPoTKOro NpoMexyTka BpemeHn. 3HadeHus log Ko, MONyYeHHbIE B X04€ OTAENbHbIX M3MEPEHUN,
OOMKHbI Nexarb B ananasoHe 0,25 log (norapudMmnyeckux eaquHnL).

6.3 BocnpousBogumocTb*

OnbIT, HAKOMMEHHbI NPU MNPUMEHEHUU 3TOr0 MEeToAa, CBMAETENbLCTBYET O €ro MPUrogHOCTU AN
NPoOBEAEHNS] YKa3aHHbIX 9KCMEPUMEHTOB. Ha OCHOBaHMM pe3ynsratoB UccneaoBaHMn 48 XUMUYECKMX
BellecTB B o6pasuax noysbl (B OCHOBHOM, MECTUUMAOB) C NMpUMEHeHUeM metoga BIXKX, u nonyyeHHbIX
[OCTOBEPHbIX 3HaYeHUn Ko, koadpduumneHT koppenaumm coctasun R = 0,95 [12, 13].

C uenbio BanuMaauuMm MeToaa, OLEHKM NMPUrogHOCTU, BOCMPOU3BOAUMOCTM U AOCTOBEPHOCTU MeToAa
ObIn npoBegeHbl MmexnabopaTopHble CpaBHUTENbHbIE KUCMbITAHMA C ydactuem 11 nabopatopun [14].
Peaynbratbl uCNbITaHUii ObINM NOMYYEHbl Pa3HbIMU ONepaTopaMu, NPUMEHSIIOLLIMMU OAWH U TOT XXe METOA, HO
npy 3TOM UCMOMb3YIOLLMMMU UAEHTUYHBIE 00BLEKTLI M pasnuyHoe obopyaoBaHue. PesynbTaTbl MPUBEAEHDLI B
Tabnuue A.2 MNpunoxkeHnsa A K HaCTOSILLEMY CTaHaapTy.

7 Pe3ynbraTbl UCMbITAHUA N OTYETHOCTb

OTyeT AOMKEH coaepXaTb cneayoLwyio MHopMaymio:

- MOANMHHOCTb UCMBLITYEMbIX U CTaHAAPTHLIX BELLECTB, UX XMMUYECKass 4UCTOTa, 3HadyeHue pK, ecnu
9TO aKTyallbHO,

- onucaHue o6GOopyaOBaHUA W YCMNOBMS MPOBEAECHUSA SKCMEPUMEHTa, Hanpumep, TUN U pasMepbl
aHanUTUYECKOW KOMoHkn BIXKX (M npeakonoHku), METOAbl AETEeKTUPOBaHMA, noABWXHaa dasa
(CooTHOLLIEHME KOMMOHEHTOB U pH), AnanasoH Temnepatyp (4N KOMOHKK) B NMPOLECCe U3MEPEHUN;

- 3HaYEHNe «KMEepTBOr0 BPEMEHWY, METOA, UCNOMb3YEMbIN ANA €r0 ONPeaeneHus;

- KONIMYECTBO UCTLITYEMbIX U CTAHAAPTHbIX BELLECTB, BBOAUMbIX B KOMOHKY;

- BPEMS YAEPKUBAHUA CTAaHAAPTHbIX BELWECTB, UCNOMb3yeMbIX ANA KanMbOpoBKuY;

- noapobHasa nHpopmaumsa 0 nogobpaHHON Npsamoii nuHum perpeccun (log k’ oTHocuTensHo log Ko) U
rpacuke NUHENHOW perpeccuu;

- YCPE€AHEHHbIE AAHHbLIE O BPEMEHU yAepXXMBaHUA U pacyeTHoe 3HadeHue d log Ko, ANst MCMbITYEeMOro
BELLeCTBa;

- XpoMartorpamMmmbl.

" YTouHeHNe [aHo C y4ETOM 0COBEHHOCTEl MEXIoCy,apCTBeHHO CTaHaapTh3aLmm/
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MpunoxeHune A

Pe3ynbrarbl UCNbITAaHUMA MO onpenerneHulo 3Ha4eHnn koadpuuneHTa agcopouum
BelEeCTB NOYBOM U OCadKaMM CTOUYHbIX BOA,

TabGnuuya A.1 - 3HaueHuna K, Ans 0OpasuUOB NOYBbI M OCAAKOB CTOYHbIX BOA WM 3HAYEHUN,
paccyuTaHHbIX No metogy BOXKX*
Homep IognI;oc log Koc log
log Koc Mpupa- ans Koc Mpupa-
Bewecteo CAS o6pasuos (B3XKX) weHue, o6pasuyoB | (BOXKX | weHue,
ocaakoB
A nouBbl ) A
CTOYHbIX
BOA

ATpasuH 1912-24-9 1,66 2,14 0,48 1,81 2,20 0,39
JIMHypoH 330-55-2 243 2,96 0,53 2,59 2,89 0,30
PEeHTUOH 55-38-9 3,75 3,58 0,17 3,31 3,40 0,09
MoHypoH 150-68-5 1,46 2,21 0,75 1,99 2,26 0,27
deHaHTpeH 85-01-8 4,35 3,72 0,63 4,09 3,52 0,57
PEHUMOBbIN 93-99-2 3,26 3,03 0,23 2,87 2,94 0,07
acup

O€EH30MHOI

KUCMOTbI

Bensamug 55-21-0 1,60 1,00 0,60 1,26 1,25 0,01
4- 619-80-7 1,52 1,49 0,03 1,93 1,66 0,27
Hutpo6eHzamu

a

AueTtaHunug 103-84-4 1,52 1,53 0,01 1,26 1,69 0,08
AHUNVH 62-53-3 1,74 1,47 0,27 2,07 1,64 0,43
2,5- 95-82-9 2,45 2,59 0,14 2,55 2,58 0,03
OuxnopaHunuH

* Mo gaHHbIM [9], [15]

Tabnuua A.2 - PesynbtaTbl MexnabopaTOpHbIX CPaBHUTEMbHLIX WCMbITAHWA C y4dactuem 11
nabopaTopuii, BbINONHEHHbIX ANl YTOYHEHUS U Banugauun metoga BOXX
Homep log Koc MeTton BIXKX*
BewecTBO M
CAS [1, OECD Ne16] Koe log Ko
ATpasuH 1912-24-9 1,81 78+ 16 1,89
MoHypoH 150-68-5 1,99 100+ 8 2,00
TpuaneHTeHon 77608-88-3 2,37 292 + 58 2,47
JInHypoH 330-55-2 2,59 465 + 62 2,67
DeHTUOH 55-38-9 3,31 2062 + 648 3,31
* Mo gaHHbIM [14]
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Tabnuya A.3

uMHOPMaLUs 0 KOTOPbIX 6asupyeTcs Ha gaHHbIX 06 aacopbuuK BELLECTB NOYBOW

- Pekomengyemble Ansi ckpuHuHra metogoMm B3IXKX craHaapTHble Belecrtsa,

Cpep,Hee 3Ha4YeHue

o R Y
omep MUCNbITaHUI NPU ucno
CraHgapTHoOe CAS HaCTynneHnM NAHHBIX © cTaHaapT- McTOoYHMK
BelecTso aBHOBECHOIo Koc Horo
P OTKINOHEHUA)
COCTOAHMUA
AueTtaHunug 103-84-4 1,25 4 0,48 a
deHon 108-95-2 1,32 4 0,70 a
2-HutpobeHsamug 610-15-1 1,45 3 0,90 b
N,N- 611-74-5 1,52 2 0,45 a
OumeTtunbensamng
4-MetunbeHsamug 619-55-6 1,78 3 1,76 a
MeTtun6eHsoat 93-58-3 1,80 4 1,08 a
ATpasuH 1912-24-9 1,81 3 1,08 c
M30onpoTypoH 34123-59-6 1,86 5 1,53 c
3-Hutpobenszamug 645-09-0 1,95 3 1,31 b
AHUNUH 62-53-3 2,07 4 1,73 a
3,5- 121-81-3 2,31 3 1,27 b
OnHnTpoGensamung
Kap6enaasum 10605-21-7 2,35 3 1,37 c
TprnagumeHon 55219-65-3 2,40 3 1,85 c
Tpuasokcua 72459-58-6 2,44 3 1,66 c
Tpuasodoc 24017-47-8 2,55 3 1,78 c
JIuHypoH 330-55-2 2,59 3 1,97 c
HadranuH 91-20-3 2,75 4 2,20 a
SHpocynbaH- 2157-19-9 3,02 5 2,29 c
avon
MeTtuokap6 2032-65-7 3,10 4 2,39 c
KncnoTHo-enTbii 63405-85-6 3,16 4 2,83 a
219
1,2,3- 87-61-6 3,16 4 1,40 a
TpuxnopbeHson
y-HCH - lNamma- 58-89-9 3,23 5 2,94 a
2eKcaxiopyuUKIIo-
2ekcaH
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CpegHee 3HayeHue
log Koc cepun log S.D.
M (3HaueHue
c Homep UCNbITAHUWA NPU Yucno
TaHOApPTHOE cTaHpapT- NcTouHuMK
CAS HacTynneHuun OAHHBbIX O
BelecTBO HOro
pPaBHOBECHOro Koc OTKNOHEHMs)
COCTOAAHUSA

DEHTUOPH 55-38-9 3,31 3 2,49 c

[Mpsimon KpacCHbIN 2610-11-9 343 4 2,68 a
81

Mupasodoc 13457-18-6 3,65 3 2,70 c
a-3HaocynbgaH 959-98-8 4,09 5 3,74 c
Ouknodon-meTun 51338-27-3 4,20 3 3,77 c

deHaHTpeH 85-01-8 4,09 4 3,83 a
OcHoBHOWM CuHui 26850-47-5 4,89 4 4,46 a

41 (cmechb) 12270-13-2
OuxnopaudeHun- 50-29-3 5,63 1 - b
TPUXIOPMETUI-

metaH, AT

MpumeyvaHWe- a—noagaHHbIM [16];, b - no gaHHbIM [13];
C — M0 A@HHbIM, NPefoCTaBNeHHbIM NPOMBILLNEHHBIMK NabopaTopusamu.
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