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Mpeancnoeue

Lienn, 0CHOBHbIE NPVHLMMLI M OCHOBHOW NOPAAOK NPOBEAEHNA paboT N0 MEXrocyAapCTBEHHOW cTaHaap-
Tu3aummn yctaHosneHbl FOCT 1.0—92 «MexrocygapcteeHHas cuctema ctaHaaptmsanmm. OCHOBHbIE MoJioxe-
HUSA» n TOCT 1.2—2009 «MexrocygapcTBeHHaa cuctema  craHgaptusauuu.  CtaHpapTbl
MeXrocyfapCTBeHHble, NpaBuia u peKoOMeHAaLUN No MeXrocyAapcTBeHHOR cTaHdapTm3auuu. Npasuna pas-
paboTKW. NPUHATUSA, MPUMEHEHWNS, OOHOBNEHUSA N OTMEHbI»

CBejeHus o cTaHgapTe

1 NOArOTOBJIEH MexrocysapCcTBeHHbIM TeXHUYECKUM KOMUTETOM Mo cTaHgapTtusauumn 339 «beso-
NacHOCTb Cbipbs, MaTepMasioB 1 BELLECTB» HA OCHOBE COGCTBEHHOIO ayTEHTUYHOIO NepeBoAa Ha PYCCKUIA A3bIK
MeXAyHapoAHOro JIOKyMeHTa, yka3aHHOro B nyHKTe 5

2 BHECEH ®depgepasnbHbiM areHTCTBOM MO TEXHUYECKOMY PEeryMpoBaHuio u metponorum (PoccTaH-
AapT)

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTusaLuuu, MeTposiorni u ceptudukanmm (npo-
TOKO/ OT 22 mions 2015 r. Ne 78-M)

3a npuHATHE NPOrosIocoBasu:

KpaTkoe HavmeHOBaHWe CTpaHbl Kopa ctpabl CokpalleHHoe HaVMEHOBaHNe HauMoHasIbHOro opraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166)004-97 1o cTaHgapTM3aumm
ApmeHus AM MuHakoHOMUKM Pecny6nukn ApmeHus
Benapycb BY FocctaHpapT Pecny6nukn Benapychb
KazaxcTaH Kz FocctaHpgapTt Pecny6nukn KasaxcrtaH
Knprusua KG KbipreisctaHgapt
Poccusa RU PoccraHgapTt
TagxukncraH T TapxukctaHgapT

4 TMpukasom PefepasibHOro areHTCTBa No TEXHMYECKOMY PerysiupoBaHunio 1 MeTponornu ot 12 oktabps
2015 1. No 1530-cT MexrocyaapcTBeHHbli ctaHgapT FOCT 33402—2015 BBeAeH BAeNCTBINE B KA4eCTBE HaLW-
OHanbHOro ctaHgapTa Poccuiickoli ®epepaummn ¢ 1ceHTA6psa 2016 T.

5 HacTtoswuii cTaHAapT MOAMGULMPOBAH MO OTHOLLEHUIO K MeXAyHapoAHOMY AokymeHTy OECD Test
No 119:1996 Determination of the tow molecular weight content of a polymer using gel permeation
chromatography (OnpegeneHne HU3KOMONEKYNSPHOIM Macchl NOIMMEPOB METOAOM reflb-NPOoHMKatoLLLel Xpo-
maTorpadun) nyTeM namMeHeHus CTpykTypbl. CpaBHeHue CTPYKTYpbl MeXAYHapo4HOro OKYMeHTa CO CTPYKTY-
poil HacTosILWero cTaHgapTa NpuBeAeHO B 4ONONTHUTE/IbHOM NpuaoXeHnn JA.

HanmeHoBaHve HacTosero crtaHfapta U3MeHEHO OTHOCUTE/IbHO HauMeHOBaHWUA MeXAyHapoHOro
OOKyMeHTa Ans npuBefeHus B cootBeTcTBue ¢ FTOCT 1.5 (nyHkT 3.5).

lMepeBopg c aHTNMICKOro A3blika (emn).

CTteneHb cooTBeTCTBUA — MoAndumuymposaHHas (MOD)

6 BBEJEH BIMEPBbIE

WNHbopmauma 06 nsmeHeHUsx K HacTosiLleMy cTaHgap Ty ny6nkye T CA B eXerogHomM nHpopmaymoH-
HOM yKkazaTese «HaunoHanbHble CTaH4apThbl», 8 TEKCT USMEHEHUA NNONPaBOK — B €XXEMECAYHOM UHCOP-
MaLUOHHbIX yKaszaTene «HaunoHanbHble cTaHfapTbhi». B cnyyaB nepecmoTpa (3amMeHbl) WM OTMeHb!
HacTosWero craHjapTa COOTBeTCTBYUEee yBefoMmieHne 6yaeT OMNyb/iMKOBAHO B eXeMeCAYHOM
NUHOPMaLMOHHOM yKasaTene «HaunoHanbHble cTaHgapThl». CooTBeTCTBYWLWas nHopmaums, yse-
fJOM/IEHNE N TEeKCT bl pa3meLLao T ca Takxe B MHPOPMaLMOHHOW cMcTeme 06Lero noib3oBaHnsa — Ha odu-
LunanbHoM caiiTe defepanbHOro areHTCTBa Mo TEXHWYECKOMY peryMpoBaHuio 1 MeTpoiornum B ceTu
VHTepHeT

© CraHgaptuHdopM. 2016

B Poccuiickoii ®efiepann HacTosILLMiA CTaHAAPT HE MOXET 6bITb MOTHOCTbLIO UM YaCTUYHO BOCMPOU3Be-
[EeH, TPAXVPOBaH 1 pacnpocTpaHeH B kayecTBe oguumanbHOro n3gaHnsa 6e3 paspelleHns egepanbHoro
areHTCTBa Mo TEXHUYECKOMY PEry/IMpoBaHunio U MeTposorim
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M E X TOCYAAPCTHBEHH b I CTAHALAPT

METO/b! UCTIbITAHWN XUMUUYECKOW MPOAYKLMW, MPELCTABASIOWEN OMACHOCTb
[NA OKPYXXAIOLLEN CPEbI

OnpegeneHvie HA3KOMOJIEKYNISPHOW Macchl MOIMMOPOB METOAOM rOJ/1b-MPOHUKatoLLel
xpomatorpadum

Testing of chemicals of environmental hazard. Determination of the low molecular weight content of a polymer using gel
permeation chromatography

Nata BBegeHns — 2016—09—01

1 O6nacTb NpUMEHeHNs

HacTosiwuii ctaHaapT ycTaHaB/IMBaeT MeTOZ ONpefesieHnst COAepPX)KaHUs HU3KOMOEKYSIPHBIX dpak-
LWii B No/IMMepax ¢ MCNo/ib30BaHEM re/lb-NPoHMKatoLLell xpoMaTtorpaduu.

2 O6upme cBeaeHus

2.1 TMonumepHble MOMEKY bl CYLLLECTBEHHO pa3nyaloTca No CBOMM CBOWCTBaM. B cBA3N C 3TUM, HEBO3-
MOXHO pa3paboTaTtb OfUH YHUBEPCASIbHbIA METOA, TOYHO YyCTaHaBNBAIOLLUI YCI0BUA pa3feeHns v OLeHKN
NONUMEpPHbIX MOIEKY 1 NpefyCcMaTPUBalOLL M BCE BO3MOXHbIE BApMaHTbl U 0COGEHHOCTU UX NoBeAeHus. B
4YacCTHOCTU, C/I0XHbIE NOSIMMEPHbIE CUCTEMbI YacTO HE NOAJAIOTCA aHa/IM3y C NOMOLLbIO reflb-NPoHMKatoLL e
xpomaTtorpaduu (FMX). Ecan IMX He npyMeHnMa, To coaepXaHne HU3KOMONEKYNSPHbIX ddpakLnii B NoANMO-
pax onpefensioT ¢ UCNOMb30BaHWEM APYrMX METOAOB. B Takux cnyyasix B oT4eTE O NPOBEAEHUN UCNbITaHUA
yKa3blBaKOT NOJTHYI0 MH(OPMAaLIMIO Y NPUBOAAT 060CHOBaHWE UCMN0/Ib3YeMOoro MeToAa.

2.2 MeTog, npeAcTaB/ieHHbI B HACTOSILEM CTaHAApTe, OCHOBaH Ha ctaHgapTe DIN 55672 [1). Moapo6-
Haa vHopmauua o npoueaype MCNbITaHUA U OLEeHKe pe3yfnbTaToB MpuBefeHa B yka3aHHOM cTaHaapTe.
Jo6ble n3MeHeHNs ycrnoBuiA NCMbITaHNSA AODKHbI ObITb 060CHOBaHbI.

2.3 BnpeacTaBneHHOM MeTO/e B Ka4ecTBe CTaH4apTHOrO BELLeCTBa UCMONb3YTCA 06pasLbl NOANCTU-
pona c U3BeCTHOI NONNANCNEPCHOCTLIO. KpoMe TOro, NosIMCcTUpoa MOXeT 6biTb MOAMMLMPOBaH A5 nosyye-
HUA  CTPYKTYp, COOTBETCTBYWOLMX ONpefenieHHbIM noaMMepamM, Hanpumep, BOAOPacTBOPUMbBIM - U
ONVHHOLENOYeYHbIM pa3BeTBIEHHbIM NOMMEpPaM.

3 Wccnepyemble nokasarenu neguHnubl UsmepeHus

31 Cpe,quLchnosaﬂ MonekynspHaa macca M, ycpegHemaccosas MonekynapHaa macca M, Bbluncnsa-
HOTCA NO COOTHOLLIEHUAM:

(2)

2>,

m-1

rae H, — ypoBeHb curHana fetekropa no cpaBHeHuWo ¢ 6a30BoWi NMHUEN 418 o6bema yaepxusanmsa Vr
M, — monekynapHas macca hpakuuv nonmmepa npm oobeme yaepxmsanusa V-,
M — YKUC0 MHPOPMALMOHHbIX TOYEK.

N3paHne opuynanbHoe
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3.2 LunpuHa MoNeKkynsapHO-MaccoBOro pacnpeeneHus, Kotopas aBnseTca nokasarenem gucnepcHoc-
TU CUCTEMBI, onpeaensaeTcsa cooTHoweHnem MI/In.

3.3 Huskaa monekynspHas macca yCnoBHO onpefensercs kak MosiekynspHas macca meHee 1000 Janb-
TOH.

4 CrTaHgapTHble BelllecTBa

MockonbKy renb-npoHUKawLLas xpomatorpadgus aBnseTcs 0THOCUTEIbHBIM METO0M, TO HE06X0AUMO
NpoBOAUTb Ka/IMOPOBKY. Kak npaBuo, B ka4ecTBe CTaHA4apTHOro BelecTBa MCMNo/b3yloT NONCTUPON C pac-
npegeneHnem B y3KOM UHTEPBase UNUHEHbIM CTPOEHMEM C U3BECTHLIMU CPeAHUMMN MONEKYISIPHBIMK Macca-
MU Mnu Mw 1 N3BECTHBIM MOJIEKY/ISIPHO-MACCOBbLIM pacnpegenieHnem. KannbpoBoUHy KPUBYHO NCMO/b3YOT
ANs onpefeneHns MOeKyspHOl Macchl NPO6bl HEM3BECTHOTO NONNMepa, TO/IbKO eCriv YC/0BUS pasgene-
HMSA NPO6bI U CTAHAAPTHOTO BELLLeCTBA ABAITCA UAEHTUYHbIMU. OnpesenieMoe COOTHOLLEHME MeXay Mose-
KyNsipHO/ Maccoii M 06bemMOM YyAepXVBaHWUA [eNCTBUTE/IbHO TOSIbKO A8 KOHKPETHbIX YC/MoBwWi
WHOVBUAYATBHOTO UCMbITAHUSA. YCNOBUA, NPEeXAe BCEro, BKAKYaloT TeMmnepartypy, pactBopuTesib {uim cmecb
pacTBopwuTeneit), ycnoBusa xpomaTorpadmpoBaHus 1 pa3gennTesibHyo KOMIOHKY WU CUCTEMY KOJTOHOK. Mone-
KyNsipHble Maccbl P06, onpeAesieHHble TakuM 06pa3om, ABAAKTCA OTHOCUTEIbHBIMY 3HAYEHUSMM M ONUCbIBA-
I0TCH, KaK «3KBMBASIEHTHbIE MOANCTUPONY MOSEKYNSAPHbIE MaccCbl». ITO O3HA4yaeT, YTO B 3aBUCMMOCTU OT
CTPYKTYPHBIX U XUMUYECKUX pa3nuumnini mexay npoboi n cTaH4apTHbIM BELLEeCTBOM, MOJIEKYNISPHbIE MaccChl
MOryT B 60/bLUEl UM MEHbLUEW CTENEHN OT/INYATLCSA 0TABCOMIOTHBIX 3HAYEHWUIA. icnonib3oBaHUe Apyrux cTaH-
[apTHbIX BELLEeCTB, HanpyMep NoM3TUIEHTINKONSA, MOM3TUNEHOKCUAA. NONMMeTUIMeTakpuiaTa, noanakpu-
NOBOW KUC/OTbI, A0/HKHO ObITb 060CHOBAHO.

5 MpuHUMN MeToaa

5.1 lenb-npoHuKatLLaa xpomartorpacusa npeacrasnset coboil 0CobbI TN XUAKOCTHOW XpomaTorpa-
dmn. B KOTOpOM Npoba pasgenseTcs COOTBETCTBEHHO MMAPOAMHAMNYECKOMY 06bEMY OTAE/IbHbIX KOMMOHEH-
ToB [2]. Pa3geneHne npoBOAUTCA MO MepPe NPOXOXAEHUSA NPo6bl Yepes KOMOHKY, 3aNO/IHEHHYO NOPUCTbIM
marepuanom, 06bIYHO OpraHMyeckum renem. He6onbLune MoneKy bl MPOHUKAIOT Yepe3 Nopbl, B TO BPeMs Kak
KpynHble MOnekynbl 3agepxusaroTca. MyTb KPYMHbIX MOMEKY/T KOpoYye, NO3TOMY OHW 3/TIOUPYIOTCA MEePBbIMU.
Monekynbl co cpegHMM pasMepoM MPOHMKAKT Yepe3 HeKoTopble Nopbl U 3ntupyTca nosgHee. Camble
MasieHbkne MOJIeKy/lbl CO CPefHUM MAPOANHAMUYECKUM PafMYyCOM MeHblle, YeM MNopbl rens, NpoHMKaT
yepes nopbl 1 3/1UPYIOTCH NOCEAHUMMU.

5.2 TeopeTuyecku pasfeneHue perynnpyetcs TO/bKO pasMepoM MOMEKy/, HO Ha MpakTuke TpyAHO
n3bexarb BIMAHUSA HEKOTOPbIX adhdhekToB abcopbummn. HeogHopogHan ynakoBka KOJTOHKN U MepTBble 06BbeMbI
MOryT yXyAWnTb pasgenenue [2].

5.3 [leTekTvpoBaHvne NPOBOAMUTCA, Hanpumep, No nokasatenio npenomneHns uan Y®d-nornoweHuno
a/0ara, v gaeT KpUBY HOpPMasibHOro pacnpefeneHus MoekynspHoin maccel. OfHako, Ana HaHeceHus ak-
TUYECKMX 3HAYEHUII MONEKYNAPHOM MacChl Ha KPMBYIO crieflyeT 0TKanmbpoBaTh KOSIOHKY NponyckaHnem nosu-
MepOB C N3BECTHOV MOJIEKYIAPHON MacCOWi 1 CTPYKTYPOIA, aHa/IOrTMYHOW CTPYKTYpe uccnefyemMoro noavmepa,
Hanpumep pasnuyHbiX obpasuos nonucTupona. Kak npasuno, nonyyaetcs kpusas [aycca, MHorga UCKaXKeH-
HasA He60/bLWNM XBOCTOM 3a CHET MPUCYTCTBUS HU3KOMOIEKYNAPHBIX hpakLnii, C BEPTUKaNbHOM OCbiO, YKas3bl-
BatoLLlell KO/IMYECTBO MO Macce Pas/IMyHbIX 3/IOVPOBAHHbBIX MOJIEKY/T C Pa3HOW MAacCOoi, U roOpU30oHTasIbHON
0Cbl0, YKa3biBatoLLeil norapuMmyeckre 3Ha4eHsa MonekynsipHoi maccol. CogepxaHue HU3KOMONEKyNAPHbIX
dpakumnii onpefensawT No aTov KPMBON. PacueT SBNSETCA TOUYHbLIM, €CN CoOAepXaHne MONeKys C HU3KOW
MONeKyAPHOI Maccoll aKBMBaNEHTHO Macce NoaMmMepa B Lie/IoM.

6 [OCTOBEPHOCTb UCMbITAHNA

Bocnpon3sogmMmocTb (OTHOCUMTENIbHOE CTaHAAPTHOE OTK/TIOHEHNE) 06BbeMA YAePXUBaHUA AO/MKHA ObITb
Huke 0,3 %. Tpebyemas BOCNPOM3BOANMOCTb aHan3a MoxeT ObiTb o6ecneyeHa NyTeM KOPPEKTUPOBKM C
MCNo/b30BaHNeM CTaHAapPTHOrO BELLLECTBA, EC/IN XpOMAaTorpamMmma OLeHMBaeTCcs B3aBUCMMOCTN OT BPEMEHU 1
He COOTBETCTBYET yKazaHHOMY BbiLle KpuTepuio [1].

XapaKkTepHble 3HaueHUs MOIEKY/IAPHOW Macchl U NONUANCNEPCHOCTN CTaHAAPTOB NOAMCTUPONA Npes-
cTaB/fieHbl B Tabnmue 1.

2
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Ta6nunuya 1— XapakrepHble 3HAYeHUs MONEKyNspHOK Macchl n cooTHoweHus MIM, , ans o6pasyos nonuctupona

Mp M*/VIM
Mp < 2000 MJIM, < 1.20
2000 £ £ 10e MJIM, < 1,05
M, > 106 MJMn< 1.20
NMpumeuyaHune — 3HaueHnne MpPsBnseTcs 3Ha4eHNEM MONEKYISPHON MacChl 06pasya B MakCUMyMe JInKa.

7 OnuncaHue ucnblTaHnAa

7.1 NMpurotoBneHue cTaHfapTHbIX PaCTBOPOB NOIUCTUPOIA

7.1.1 O6pa3subl NOAUCTMPONA PacTBOPSOT B BbiIbpaHHOM pacTBopuTese (3/10eHTe) npu TwaTebHOM
nepemMelunBaHmu. MNpu NpMroToBAEHNN PACTBOPOB CriefyeT cobaTh pekoMeHaaLmmn n3rotoBmTens obpas-
LoB.

7.1.2 KoHueHTpauuun ncnonb3yemMbiX CTaHAapTHbIX PACTBOPOB BbIGNPAIOT B 3aBUCUMOCTU OT Pa3NYHbIX
dhakTopoB, HanpMMep NHXeKTpyemoro o6bema, BA3KOCTV pacTBopa 1 YyBCTBUTENIbHOCTM AeTekTopa. Makcu-
MasbHbIli MHXEKTMPYeMblil 06beM criefyeT nofbmpaTh C YY4eTOM AJ1MHbI KOSIOHKM BO n3bexaHne ee neperpys-
Kn. TUMWYHbIE UHXEKTUPYMble 06beMbl 418 aHANUTUYECKOro pasfeneHus npu mcnonb3oBanun MIX ans
KO/I0HOK pa3mepamu 30 X 7.8 MM 06bI4YHO HaxoasaTcs B npedenax o1 40 fo 100 mkA. Bo3MOXHO ncnosib3oBaHne
6y/bLLINX 06BEMOB, HO He npeBblLatLmnx 250 Mkn. Cnegyet onpefenuTb ONTUMasibHOE COOTHOLLEHNE MeXay
VNHXEKTUpyeMbiM 06bEMOM 1 KOHLEHTpauuei cTaHAapTHOro pactesopa nepef akTuyeckor kasnmbpoBKoi
KOMOHKM.

7.2 TpuroToBJieHNe UccriegyemMbiX pacTBOpPOB

B o6Liem cnyyae npouenypa npurotoB/eHUs UCC/ieyeMblX pacTBOPOB aHaorMyHa npouegype npuro-
TOB/IEHUA CTaHAAPTHBLIX pacTBopoB. MNpoby uccnegyemoro noanMepa pacTsopstoT B NOAX0ASALLLEM pacTBOpU-
Tene. Hanpumep TeTparvgpodyypare (Tr®), npu TwaTesnbHOM nNepemelBaHMN. PacTBOpeHue Henb3s
NPOBOANTb Ha Y/IbTPA3BYKOBOW 6aHe. Mpy He06X0AMMOCTN NPUTOTOB/IEHHbIV PACTBOP OYMLLAIDT NPOMNYyCKaHM-
eM yepe3 MeMbpaHHbIi PuUIbLTP ¢ pa3Mepom nop BAnanasoHe ot 0.2 Ao 2 Mkm. Ecnv B npurotoBeHHOM pacT-
BOpE MPUCYTCTBYIOT HEPACTBOPEHHbIE YACTULbl, TO 3TO CNeayeT yka3aTb B OT4UeTe 0 NPOBEAEHNMN UCTbITAHUS,
MOCKO/IbKY Tak/e YacTuLbl MOTyT ABASTLCA MOJIEKY/1aMu C BbICOKOW MONEKYIApHOI Maccoii. na onpegenexns
NPOLEHTHOTO COflepXaHnsa HepacTBOPEHHbIX 4acTuL, MO Macce WCMONb3YHT COOTBETCTBYIOLWNA MeToq,.
[MpuroToBneHHbIe PacTBOPbI MOXHO UCMOJ1b30BaTb BTeYeHne 24 y.

7.3 lMonpaBka Ha cogepXxaHue npumeceii nno6aBok

Kak npaBunno, Heo6xoaMmo NpoBOAUTL KOPPEKTUPOBKY A8 yyeTa CofepXaHus HenosIMMepHbIX KOMMO-
HeHTOB (Hanpumep, npumeceli n/nam fob6aBokK) B HU3KOMONEKYIApHON pakunm (M < 1000) nccnegyemoro
nonvmMepa. lMonpaBka BHOCMTCH, TOMbKO €C/M M3MEPEHHOE cofepXaHve HW3KOMOMEKYNSApPHOW dpakunm
cocTtasnset > 1%. jna BHeceHMs1 Nonpaskn NCNOb3YOT NPAMON aHanu3 nccneayemoro pactsopa unm antoa-
Ta. NOJIy4EHHOro Nocsie NPOXOXAEHUSA KONTOHKW. B Tex cnyyasx, Korga atar SBiseTcs C/IMWKOM pa3baBien-
HbIM ANA fAanbHelWwero aHannsa, To cnegyeT NPOBECTU ero KOHLEeHTpMpoBaHue. KOHLEHTpMpoBaHue MoxeT
NpoBOANTLCA NyTEM BblNapuBaHWA 3/10arta 1 NOBTOPHOro PacTBOPEHMSA CyXOro octartka. ¥Cnosus, npu KoTo-
pbIX NPOBOANTCH KOHLEHTPUPOBAHMWE, HE AO/MKHbI Bbi3blBaTb N3MeHeHMA antoata. ObpaboTka antoara nocne
NPOXOXAEHNS KOJIOHKM 3aBUCUT OT BbIGpaHHOro MeToa KoSIM4eCTBEHHOIO onpeaeneHus.

7.4 O6opypoBaHue

741 XpomaTtorpadh 4N renb-npoHuKatoLLeli xpomarorpadgummn BkoyaeT B cebs cnegytolime afneMeH-
Thl:

- pesepByap 411 pacTBopuUTens;

- ferasartop (npy Heo6xo4UMOCTK);

- Hacoc:

- racuTesnb nynscauun (Npy HeE06Xo[MMOCTH):

- CMCTEMa MHXEeKTMPOBaHMS;

- Xpomarorpaduyeckme KOOHKH;

- AeTekTop;

- pacxogomeTp (Mpu HE06X0ANMOCTH):

- cuctema 4N perucrpauum n o6paboTkun AaHHbIX;
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- CNVBHOI1 pe3epByap.

7.4.2 Heo6x04MMO rapaHTUPOBaTh MHEPTHOCTL CUCTEMbI MO OTHOLUEHUIO K UCMO/b3YyEMOMY pacTBOpy-
Testo (HanpumMep, 3a cYeT UCMOJIb30BaHUS CTaslbHbIX KANUNAPOB NpY NpUMeHeHun TT o).

7.5 VIHXEKTMpOBaHMWe 1 cucTeMa nofayn pacTBopuTens

OnpegeneHHblli 06bEM MCCeayeMOro pacTBopa 3arpyXxatoT B KOSIOHKY Ha YeTKO OrpaHUYeHHYI0 30HY,
BPYUYHYIO WM MCNOMb3ya aBTocamniep. MNpu BHeCceHUN Npo6bl BPYUHYHO CANULLKOM ObICTPOE ABMKEHWE Wan
ocnabneHve NOpLUHA LWNpuLa MOXeT NPUBECTU K MOrPeLHOCTM B U3MEPEHUN MOJIEKYIIPHO-MacCcoBOro pac-
npegenexuns. Cuctema nogayun pactTBopuTensa 4o/HKHA ObiTb, HACKO/IbKO 3TO BO3MOXHO, CBOGOAHON OT Nynbca-
uuit. B Hamnydywem cnydvae, cucteMa [o/mkHa OblTb CHabXeHa racuTenem nynbcauum. CKOpOCTb NoToka
[OJ/MKHa cocTaBATb nopaaka 1 ma/mMuH.

7.6 KonoHka

McnblTaHne NnpoBoANTCA C UCNOMb30BAHNEM OAHOWM KOTOHKM UM HECKOMbKUX NOCNeA0BaTelbHO coeau-
HEHHbIX KOJIOHOK. B kayecTBe MaTepuana Ans KoNoHKM (KOTOHOK) MOTyT MCMO/Ib30BaTbCA NOPUCTbIE MaTepua-
Nbl. XapakTepusyloLnecs onpeseneHHbIM1 CBONCTBaMM (Hanpumep, pasMmep nop, npeaesn akckno3uu). Beibop
marepviana uam gnnHbl KOJIOHKM 3aBUCUT OT CBOWCTB UCCegyemoro noammepa (rmapoanHammnyeckunii oobem,
MOEKYNSPHO-MaCcCoBOe pacnpefeneHne) n KOHKPETHbIX YCN0BUIA, UCMONb3YeMbIX A1 pa3feneHuns, Takmx kak
pacTBopuTenb, TemMnepartypa v ckopocTb noTtoka [1], [2]. [3].

7.7 Yncno TeopeTnyecKnx Tapesiok

KOoMoHKY nnm cuctemy KosIoHOK, UCMOoMb3yeMblX 18 pasfeneHus, cnefyeTt oxapakrepm3osarb o Ynuciy
TeopeTuyecKkunx Tapenok. B cnyyae ncnonb3osaHua TIP B kauecTBe 3/1I0EHTA. YAC/I0 TEOPETUYECKUX Tapesiok
onpeAesnsaoT Npu 3arpyske pactTsopa aTu16eH301a Uan Apyroro NoAxoAsALero HenosIAPHOro pacTsopuTens B
KONTOHKY C U3BECTHO A/IMHON. YMNCNO TEOPETUYECKNX Tapesiok BbIYNCAAIOT MO COOTHOLLUEHNIO.

= 3
N 5'54!‘—.2& (3)

mnn
N =16 . “)

roe N — 4ncno TeopeTnyecknx Tapenok:
Vg — 06bem yfiepXMBaHns B MakCMmyme nuka;
W — wmnpuHa nvka y OCHOBaHUS;
W12 — wimnpmrHa n1ka Ha NosI0BMHE BbICOThI.
7.8 3OdhpekTnBHOCTL pasgeneHuns

7.8.1 B fONOSIHEHME K UNC/Y TEOPETUYECKNX TApPEesioK, KOTOPOoe SIBASETCS BE/IMUMHOW, XapaKkTepu3syto-
LLieli MPONyCKHYH CMOCOGHOCTL KOMIOHKM, TAKXKE OL,eHUBAIOT 3¢ (PEKTUBHOCTL pasaesieHusi, KOTOpYto onpeaens-
€T KpYyTH3Ha KanInGpOoBOYHON KpUBOW. SPhEKTUBHOCTL PAa3Ae/IEHUS KOMTOHKU BbIYUCSIIOT MO COOTHOLLEHUIO:

5
£6.0 ®)
Mnowanb NoNepeyHoOro cevyeHus
roe VeMt— ob6beM yaepxuaHus 415 NOAUCTUMPOA C MOJIEKYyNSPHOL Maccoi
Umtonr, > — o6beM yAepXMBaHus 415 NOIMNCTUPOIA C MOSIEKYNSPHON Maccoid, 6onblieii B 10 pas.
7.8.2 Pa3spelwwarwuas cnocobHOCTb R KOTOHKM (CUCTEMbI KOJIOHOK) BblUMCNAETCA No hopmyie

R =2 .A1nA — __ _ ®)
1,2 W%*w2  log,0(M2/IM'

roeyYsl.\e, — 06beMbl yaepxuBaHus 411 BYX CTaHAAPTOB NOIMCTUPO/IA B MaKCUMyMe MN1Ka;
WV W2 — WwnprHa nukoB y OCHOBaHUS:
MV M2 — monekynspHble MacCbl B MaKCMMyMe nuka (80/kHbI pasnuyatbes B 10 pas).
7.8.3 3HaueHve R cucTeMbl KOMIOHOK A0MKHO ObITh Bbile 1.7 [4].
7.9 PacTtBoputenu

Bce pacTBOPUTENU [AO/MKHbI GbiTb BbICOKOUMCTBIMU (MPU MCNO/Mb30BaHMM TI® ero uucrTota A0/KHA
cocTaensaTh 99.5 %). PesepByap A8 pacTeopuTens (ecnu He06XoAMMO, B aTMOCqepe MHEPTHONO rasa) 4os-

4
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XXeH 6bITb 4OCTATOYHO 60M1bLIMM ANA Ka}'IVI6pOBKVI KOJTIOHKU N aHa/n3a HECKOJTbKNX |'|p06. PacTtBoputens cnepy-
eT aerasnpoBaTtb nepepnero no,qaqeﬁ B KOJIOHKY C NOMOLL b Hacoca.

7.10 KoHTposib TeMneparypbl

Temnepatypa K1H4YeBbIX BHYTPEHHUX 3/1IEMEHTOB (I/IH)KeKLIMOHHOf;I neTnun, KOJIOHOK, AeTekTopa n prGOK)
AO0TXHa 6bITb MOCTOSAAHHOW M COOTBETCTBOBATH Bbl60py pacTeopuTena.

7.11 [eTekTop

[JleTekTop npeAHa3HaveH g KoM4YeCcTBEHHOW perncTpaLnuy KOHLeHTpaLumm pacTBopa, 3/110MpoBaHHOI0
13 KOMOHKW. iNa npeaynpexaeHns HexenaresibHOro pacluMpeHus nukos 06bem KioBeTbl AeTekTopa Ao/HKeH
6bITb Kak MOXHO MeHbLle. O6beM KIOBETbI He 0/KeH npesbiwaTtb 10 MK/1. 3a UCK/TI0YEHNEM feTeKkTopa CBeTo-
paccesiHUs 1 BUCKO3UMETPUYECKOro feTekTopa. Ana fgeTekTnpoBaHmsa 06bIYHO ncnonb3yeTtca guddepeHuym-
anbHas pedgpakToMeTpusi. B oTAeNbHbIX CyyasXx c yHeTOM onpeAefieHHbIX CBOWCTB UccnefyemMoro pactsopa
unn anweHta TpebyeTcs ucnonb3oBaTb ApyrMe  TWMbl  AETEKTOpPOB, Hanpumep, Y®/BUA. UK.
BUCKO3MMETpUYecKne AeTeKTopbl UT. 4.

8 [laHHble 1 OTYET 0 NPOBEAEHNN UCMbITAHUS

8.1 [aHHble

8.1.1 KpuTtepum gns nogpo6HON OLLEHKM pe3yibTaToB UCMbITaHUSA, a TakkKe TpeboBaHus kcbopy n obpa-
60TKe AaHHbIX NpeAcTaB/eHbl B cTaHaapTe [1].

8.1.2 [inAa Kaxaoro uccnegyemoro pactsopa npoBoAAaT Ba HE3aBUCHMbIX UCTIbITAHUA. Pe3ynbTaTtbl Kax-
[0r0 UCMbITaHMSA paccMaTpuBalT MHAVBUAYANBHO.

8.1.3 CnepyeT 4YeTKO yka3aTb, YTO NOJIYYEHHbIE 3HAYEHUSA AB/AKOTCSA OTHOCUTE/IbHBIMU 3HAYEHUAMMU,
3KBMBa/IEHTHLIMW MOJIEKY/IAPHBIM Maccam MCMnob3yeMoro CTaH4apTHOro BELLLeCTBa.

8.1.4 [nA BCcex UCMbITaHUI Takke cneayeT ykasbiBaTb pe3ynbTaTbl UCMbITAHUS KOHTPO/IbHbLIX PacTBO-
poB. icnbiTaHne KOHTPO/IbHbIX PACTBOPOB A0/HKHO NPOBOAMTLCS B YCMOBUAX, @HA/IOTMYHbIX YC/I0BUAM 06pa-
60TKM nccnegyembix pacTBOpPOB.

8.1.5 TMocne onpegeneHns o06bLEMOB yaepXnBaHUa UK BpeMeH! yaepxuBaHus (CKOPPEKTUPOBAHHbIX C
MCMNoNb30BaHNEM BHYTPEHHEro ctaHjapTa), CTpoAT rpadhuk 3asucumocTy log Mp (rae  npepcTaBnsieT mak-
CYMYM MuKa CTaHfapTHOro BelecTsa, MCNosib3yeMoro AN KainbpoBkM) OT O4HOIO U3 yKas3aHHbIX Konunyec-
TBEHHbIX NokasaTeneii. TpebyeTcs He MeHee ABYX To4ek Ha 10 3HaYeHU MONEeKYNAPHOW Macchl U He MeHee
5 Touek ANsa NOCTPOEHUs KasiMBpOoBOUYHOW KPMBOA. inana3oH MONEKY/ISIPHbIX MAcC Ha KasIMGPOBOYHO KpMBOIA
[OMKEH BKAOYaTb NpefgnonaraeMble 3Ha4eHNs MONEKYNAPHOW Macchbl nccnefyeMoro nonuMepa. KoHevHas
TOUKa KpWBOWA (HM3Kasi MONekynsipHaa macca) onpefenseTca H-rekcun6eH30 oM Uy ApYrum noaxoaaium
HenonapHbIM pacTBopuTeneM. OnpeaensoT y4acTok KPMBOW, COOTBETCTBYIOLMI 3HAYEHUAM MOIEKYNSPHON
maccbl Hxe 1000. n. npy He06X0AMMOCTHN, BHOCAT NONPaBKy Ha npuMecu n fobasku. Kpyeble 31t0MpoBaHna
aHanu3npylT C MCNOMNb30BAHMEM 3/IEKTPOHHbIX MEeTOA0B 06paboTknm faHHbIX. WHhopmauvus o metogax
py4HOI 06paboTKM flaHHbIX NpefcTaBneHa B [3].

8.1.6 Ecnv Ha KONOHKe ocTaeTcs HepacTBOPUMBINA NoAvMep, TO nNpegnonaraeTcs, YTo ero Monekynsap-
Has Macca 6yAeT Bbille, YeM MOEeKyNspHas Macca pacTBOPEHHOW thpakLun, 1 3TO He NpPUBEAET K3aBblLLEeHN0
pe3ynbTaToB Npu onpegeneHny HU3KOMOIEeKyNSPHON dpakuun. YKasaHusi N0 BHECEHWIO MOMpaBky Ha NpucyT-
CTBUE HEpacTBOPUMbIX KOMMOHEHTOB B HW3KOMOMEKYNAPHOW dpakyum unccnegyemoro nosavMepa
npefcTas/ieHbl B NPUIOXeHUn A.

8.1.7 KpuBylo pacnpegeneHvs npefcTasnsioT B Buae TabnuLbl Wi pucyHka (pasHocTHas YactoTta unm
CyMma NpoLEeHTOB B 3aBucuMocTu ot logM). B rpachnyeckom npeacTtasieHnm nepsas AecaTka MOeKynsapHbIX
Macc f,0/mKHa ObITb LUIMPUHOWM NPUMEPHO 4 CM. M MaKCUMYM MUKa A0/HKEeH UMeTb BbICOTY NpMepHOo 8 cm. B cny-
yae UHTerpasibHbIX KPUBbIX pacrnpegenieHnsa pasHuua no ocn opanHat B npogenax ot 0 % o 100 % gosmkHa
cocTaBnATb NnpumMmepHo 10 cm.

8.2 OT4eT 0 NpoBefEeHUN UCTbITAHUA

OT4eT 0 NpoBEAEHUN UCMbITAHWUA AO/IKEH BKOYATL C/1eyIoLLy0 MHhopmaLumio:

Wccnepyemoe BewecTso:

- fOCTYNHasA nHdopmaumsa 06 nccnegyemom selectse (Xumumyeckas ngeHtudukauyms, noéasku, npume-
cn);

- onucaHne NpUroToBAEHNA UCCIeAyeMOro pactTBopa, HablaeHNs 1 BO3HMKaBLUVE TPYAHOCTU.

O6opyaoBaHue:

- pesepByap /181 pacTBOPUTESS, MHEPTHbIN ras. Aerasauusi pacTBOPMTESS, COCTaB PAcTBOPUTESIS C yKa-
3aHMeM npumeceit;



FOCT 33402—2015

- Hacoc, racutenb Nynbcaunm, CUCTEMA NHXEKTUPOBAHNS;

- pasfenuTenibHble KOIOHKW (M3roToBUTE b, NOMHAaA MHhopMaLUA O XapakTepucTukax KoSIoHK/, B Yac-
THOCTU pa3mep nop. pasgennTesbHblli matepman uT. 4, YACNO0, ANVHA N NMOPSAL0K UCMONb3YEMbIX KOJTOHOK);

- YUNC/I0 TEOPETUYECKNX TapPeNOK KONTOHKM (UM CUCTEMbI KOTOHOK), 3(h(heKTUBHOCTL pasaeneHus (paspe-
WwakLasa cnocobHOCTb CUCTEMBI);

- MHhopmaLmsa 0 CUMMETPUN NNKOB;

- TemMneparypa KOJIOHKM, BUA TeMNepaTypHOro KOHTPOns;

- fleTeKTop (MPUHLMUM U3MEPEeHs, TM, 06 bEM KIOBETbI):

- pacxoAoMeTp, NpU MCNOMb30BaHUN (M3roTOBUTESb, NPUHLMN U3MEPEHNS):

- cuctema cbopa 1 o6paboTkm AaHHbIX (annapaTHoe 1 nporpaMMHoe obecneyveHue).

Kannbposka cuctemsi:

- Noapo6Hoe onvcaHve MeToAa NOCTPOEHNS KaIM6pPOBOYHOW KPUBOIA;

- MHhopMaLmsa 0 KpUTepuaxX KavecTsBa An1A faHHOro MeTtoga (Hanpumep, KOahULMEHT Koppenauum,
CcymMMa KBaapaToB OWNOOK U T. A4.);

- MHhopmaLmsa 060 BCeX IKCTPaNoNALMAX, 4ONyCKax v NPUGAMKXEHUNX, cAeNaHHbIX BO BpeMs ucnbiTa-
HVS. OLLeHKN 1 06paboTKN faHHbIX.

Bce n3mepeHus, ncnonb3yemble 419 NOCTPOEHUS KaMBPOBOYHON KPMBOW, NpeAcTaBNAT B Tab/IMUHON
chopme, BKOYaOLEe cneayoLyto MHhopmMauuio AN Kax 4o TOUKM KannbpoBOYHON KPUBOIA:

- HaMMeHoBaHuWe obpasLa cTaHfapTHOro BelyecTsa.

- n3rotoBuTeENb 06pPa3La,

- 3HauyeHun nokasateneii Mp, M,,, M,. MJIJMn ansa ctaHgapTHbIX BELWECTB, Yka3aHHble U3roToBUTE/IEM
WM NOMTyYEHHbIE NpU NocneaytoLweM UCnbITaHUM C ONUCaHNEM UCMONb3yeMOro MeToa.

- VHXXEKTVPYEMbI 06bEM W MHXEKTVPYEMasn KOHLeHTpauums.

- 3HayYeHne Mp.ncnonbL30BaHHOE 4717 KannbpoBKu.

- 06beM yaepXu1BaHusa UM CKOPPEKTUPOBAHHOE BPEMS YepPXUBaHNSA, U3MEPEHHOE B MakCUMyMe nuka,

- 3Ha4YeHne Mp. paccunTaHHOe B MakCMMyMe nuka.

- owmnbKa B NpoLeHTax OT pacCUMTaHHOro 3HauYeHns Mp 1 3Ha4YeHNUs B COOTBETCTBMU C KaNIMBPOBOYHOIA
KpUBOIA.

CogepxaHne HU3KOMONEKYNAPHOW dhpakLuu:

- onucaHvie MeTO40B aHannsa 1 NPoBeAeHNs UCNbITaHWIA;

- MHhopMaLMs 0 NPOLEHTHOM COAEPXAaHUN HN3KOMOIEKYNAPHOI dhpakumy B uccriegyemom obpasue (no
macce);

- MHhopmaL A 0 NPOLLEHTHOM CofepXaHun npumeceit, 406aBOK U APYrMX HEMNONNMEPHBIX KOMNOHEHTOB
B Mccnegyemom obpasue (no macce).

OueHka pesynbTaToB:

- OLleHKa Ha BpEMEHHOW OCHOBE: BCe MeToAbl AN15 o6ecneyeHnsa Tpebyemoro BocnponssefeHns (Metoq
KOPPEKTUPOBKW, BHYTPEHHWUIA CTaHAAPT U T. N.);

- MHhopmaLms 0 NPOBeEeHNMN OLLEHKMN Ha OCHOBE 06beMa yepXnBaHus UM BpeMeHN yaepXnBaHus:

- UHhopmaLMsa 0 Npedenax oLeHKN, ecnn Nk 6bia He MOTHOCTLIO NPOaHaNN3NPOBaH;

- onucaHne MeToA0B Cr/1aXUBaHWA, NPU NCNOb30BaHNN;

- NOArOTOBKA 1 NpeABapuTesibHast 06paboTka nccieayemMoro pacteopa:

- MPUCYTCTBUE HEPACTBOPEHHbIX YaCTWL;

- UHXXEKTUPYEMbI 06beM (MK) U MHXEKTUpYeMas KoHueHTpaums (mr/mn);

- HabnaeHns, ykasbiawLme Ha 3 ekTbl, NPUBOASALLNE K OTK/IOHEHUSAM OT TEOPETUYECKOro Npodns
renb-npoHMKaloLLen xpomatorpadumu;

- Nogpo6HOoe onMcaHue BCeX M3MEHEHWIA NpoLeaypbl UCMbITaAHNS;

- AnanasoH 3HayeHuii oLWmnboK,

- no6as gpyras nHpopmauua n HabnwgeHns, MeloLLe 3HavYeHne A1s nHTepnpeTaunm pesynbTaTos.
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MpunoxeHune A
(pekomeHngyemoe)

YKkazaHusi N0 BHECEHUIO MOMPaBKM HA NPUCYTCTBME HEPACTBOPUMbIX KOMMOHEHTOB
B HU3KOMOJIEKYNSAPHON hpakunm

MpucyTcTBME HEPACTBOPUMbIX KOMNOHEHTOB B UCCAeAyeMoM obpasle NpMBoAUT KNOTepe Macchbl BO BpeMs npose-
[EeHUA UCNbiITaHNA MEeTOAOM reNib-NpoHMKat LW el xpomatorpadum. HepacTBOPUMbIA KOMNOHEHT HEOGPATUMO yAepXuBa-
eTCA Ha KONoHKe unu punbTpe ANA Npob, B TO BpeMA Kak pacTsopumas pakumna npobbl NpoxoanT Yepes KONOHKY. B Tom
cnyvae, Korga MOXHO onpeaennTb MU U3MEPUTh NpupaleHne nokasaTtena npenomnexnnsa (dn/dc) nonnmepa, To onpege-
NAT NOTEP0 Macchl NPo6bl HA KONTOHKe. [TonpaBka BHOCUTCS C UCNONb30BaHWEM BHELIHER KannbpoBKM CO CTaHAapPTHbIMYU
BelecTBaMu C U3BECTHOW KoHUeHTpauuei n dn/dc gna kannbpoBku nokasaHus pedpaktomeTpa. B npumepe, npusegeH-
HOM HUXe, B KayecTBe CTaHAApPTHOTO BeWeCcTBa ncnonbdyetcs nonnmetnnmetakpunat (MMMA).

Mpu npoBefgeHnn aHanmsa akpunoBbiX NOJIMMEPOB METOAOM renb-NnpoHMKalLWen xpomarorpaumn ana BHewHel
Kanum6poBKN Mcnonb3yoT pacTBop MMMA B TI® c M3BECTHOW KOHLUeHTpauueit. MonyyeHHble faHHble NMPUMEHSIOT ANS
onpegeneHns pedpakToMeTPpUYECKO KOHCTAHTbl MO COOTHOLIEHUNIO:

K - * <>
C-V-dnitc

roe K— pedpaktomeTpuuyeckas KoOHCTaHTa. MKB sc/mn.

A — nokasaHus gnsa o6pasua MMMA. MkB c;

C — KoHueHTpauusa obpasua MMMA. mr/mn;

V — WHXeKTupyeMblii 06bem. M.
dn/dc — npupalweHne nokasatens npenomneHuns ana obpasuya NMMMA B TeTparngpodypaHe. Ma/Mmr.

Cnegywuwme faHHble SBAATCA TUNMYHBIMK 4N o6pa3sya MMMA:

R — 2937891.
C — 1.07 mr/mn;
V— 0.1 mn.

dn/dc — 9.10 '5mn/mr.
MonyyeHHoe 3HavyeHne K =3.05- 1011 3aTem MCNONb3ywT AN pacyeTa TeOpeTUYECKOro nokasaHus feTekropa,
ecnu 100 % MHXeKTUPOBAHHOTO NOJIMMEpPa 3NI0NPYyeTCA Yepe3 AeTeKTop.
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Mpunoxexnune JA
(cnpaBoyHOe)

CpaBHOHNO CTPYKTYPbl MEXAYHAPOAHOro AOKYMEHTA CO CTPYKTYpPOIi HacTosWero craHgapra

Ta6nuuya JA1

CTpyKTypa MexayHapoAHoro
[loKyMeHTa

Paspgen 1
Paspen 2
Paspgen 3
Paspgen 4
Paspen5
Paspnen 6
Paspen 7
Pasgen 8
Pasgen 9
Paspen 10
Pasgen 11
Paspen 12
Paspen 13
Paspgen 14
Pasgen 15
Pasgen 16
Pasgen 17
Pasgen 18

Crpyktypa
MEeXrocyapCTBeHHOro
cTaHjapTa

2.1

2.2

31

3.2

3.3
Pa3pen 4

51

5.2

5.3
Pa3pen 6

7.11

7.1.2

7.2

7.3

741

7.4.2

7.5

CTpyKTypa MexayHapogHOro
[OKyMeHTa

Pasgen
Paspgen
Paspen
Paspen
Paspgen
Pasgen
Pasgen
Pasgen
Pasgen
Pasgen
Pasgen
Paspen
Pasgen
Paspgen
Paspgen

Pasgen

NuTepatypa

MpunoxeHune

19

CTpyKkTypa
MEXroCcyAapCTBEHHOTO
cTaHAapTa
7.6
7.7
7.8.1
7.8.2
7.8.3
7.9
7.10
7.11
8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.1.6
8.1.7
8.2
Bubnuorpaduns

MpunoxeHne A



11] DIN 55672:1995

12]

13] ASTM D 3336—01

(4] ASTM D 5296—92
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Bubnunorpadus

Gelpermeationschromatographie (GPC)mltTetrahydrofuran (THF)als Elutionamtttel. Tell 1
(Fenb-npoHukawowan xpomatorpadusa (FMX) c Terparngpodypanom (Trd) a kavectse
3neHTa. yacTb 1)

Yau W.W.. Kirkland J.J. and Bly D.D.. 1979. Modem Size Exclusion Liquid Chromatography.
J. Wiley&Sons. (CoBpemMeHHas X1MAKOCTHasA xpomaTtorpadusa ncKioYeHnsa pasmepa)
Standard Test Method tor Molecular Weight Averages and Molecular Weight Distribution by
Liquid Exclusion Chromatography (Gel Permeation Chromatography — GPC. American
Society for Testing and materials. Philadelphia. Pennsylvania)

(CTtaHpapTHbI MeTof onpejeneHns cpefHEeMacCcoBOl MOSEKYNsipHOW Macchl U MOJIEKy-
NAPHO-MaCcCOBOro pacnpefeneHns XWAKOCTHOW renb-npoHukakweli xpomartorpadueii
(rBnb-npoHukatWwelixpomatorpadmein=rrnx)

Standard Test Method for Molecular Weight Averages and Molecular Weight Distribution of
Polystyrene by High Performance Size-Exclusion Chromatography. American Society for
Testing and materials. Philadelphia. Pennsylvania. (CtaHgapTHbIi MeToj onpejeneHus
cpegHemMaccoBOli MONEKYyNAPHOA Maccbl W MONEKYNAPHO-MacCcoBOro pacnpepeneHvs
nonucTupona renb-npoHnKato el xpomatorpadueil BbICOKOro faBneHns)
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