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Mpeaoucnosune

Llenn, oCHOBHbIe MPUHLMMBI 1 OCHOBHO NOPSA0K NPOBeAeHNs paboT Mo MeXrocyAapCTBeHHOM cTaHgap-
Tn3auum ycrtaHoBneHbl FOCT 1.0—92 «MexrocygapcTBeHHass cuctema crtaHgapTusaumn. OCHOBHble
nonoxeHna» nTOCT 1.2—2009 «MexrocygapcTBeHHas cuctema craHgaptmsaumn. CtaHgapTtbl Mexrocynap-
CTBEHHbIE. NpaBu/ia N pekoMeH4aLnm no MexrocyaapcTBeHHoM cTaHgapTusaymm. NMpasuna paspaboTku, Npu-
HATUA. NPUMEHEHNS, OBGHOBIEHNSA N OTMEHbI»

CBefieHVsi 0 cTaHgapTe

1 NOArOTOBJ/IEH MexrocyfapCTBEHHbIM TEXHUYECKMM KOMUTETOM MO cTaHgapTusauum TK 339
«be30MacHOCTb Cbipbs, MaTeprasioB 1 BeLLeCTB» Ha OCHOBE COGCTBEHHOIO ayTEHTUYHOIO Nepesoja Ha pyc-
CKWNIN A3bIK MeXAYHapOo4HOro AOKYMeHTa, yka3aHHOro B NyHkTe 5

2 BHECEH ®epepasibHbIM areHTCTBOM M0 TEXHUYECKOMY PeryimpoBaHunto umeTposioruv (PocctaHaapT)

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTulaunm, metTposaormn n ceptudmkaymn (npo-
TOKON1 OT 22 ntona 2015 r. Ne 78-)

3a NpuHATNE NPOrosI0COBASIN:

KpaTkoe HaumeHoBaHWe cTpaHbl Kop cTpaHbl no CokpalleHHOe HaMMeHOBaHVe HaLuMoHaIbHOTo opraHa
no MK (MCO 3188>004-97 MK(NCO 3166)004-97 no cTaHgapTM3auum
ApmeHusa AM MwuHakoHOMUKM Pecny6nmkn ApmeHuns
Benapycb 8V FocctaHfgapTt Pecny6nukn Benapych
KazaxcTaH K2 FocctaHpapT Pecny6nukn KasaxcTtaH
Kuprususa KG Kbiprei3ctaHgapT
Poccusa RU PoccrtaHpgapt
TapgxXukncrtaH T TapxukctaHgapT

4 TMpukasom dPefepasibHOro areHTCTBa No TEXHUYECKOMY PerysinpoBaHuio 1 METPOJIOrNN OT 21 OKTAGPSA
2015 r. No 1607-cT mexrocyfaapcTBeHHbIN cTaHaapT FTOCT 33418—2015 BBeAeH BAENCTBUE B KAYECTBE HaLM-
OHa/lbHOTro cTaHgapTa Poccuiickoli ®epepaunmn ¢ 1 ceHTAa6psa 2016 r.

5 HacTtoawwii ctaHaapT MoaucuumpoBaH No OTHOLWEHUIO K MeXAyHapoaAHOMY AOKYMeHTYy OECD Test
No 118:1996 Determination of the number-average molecular weight and the molecular weight distribution of
polymers using gel permeation chromatography (OnpegeneHvne cpegHe4YncnoBOli MOMEKYNSAPHON MacChbl U
cpefHero MoJieKy/IiPHO-MacCcoBOro pacnpegesieHns NosIMMepPoOB METOA0M refib-NPOHUKaIoLWEen XxpomaTorpa-
) nyTeM U3MeHeHus CTPyKTypbl.

CpaBHeHMe CTPYKTYpbl MeXAyHapoAHOro JOKyMeHTa Co CTPYKTYPOI HACTOsILLero cTaHgapTa npuBeaeHo
B lOMOJ/THUTENIbHOM NpunoxeHun JA.

HanmeHoBaHWe HacToAlWero craHgapTa U3MeHeHO OTHOCUTENIbHO HaMMEHOBaHUA MeXAyHapoLHOro
[OKyMeHTa Ana npusegeHus B cootsetcteue ¢ FOCT 1.5 (nyHKT 3.5).

MepeBoA, C aHIINICKOTO si3bika (en).

CTeneHb COOTBETCTBUA — MoguduymposaHHas (MOD)

6 BBEJEH BINEPBbIE

NHdopmaumnsa 06 M3MEHEHUAX K Hac T osLLeMy CTaH4ap Ty Ny6/IMKye TCA B KerogHoOM MH(opMaLMoH-
HOM yKa3aTesie «HalnoHalbHble CTaHA4apThi», @ TeKCT U3MEHeHU nMonpaBoK — B eXeMeCAYHOM MHAOP-
MauMOHHOM yKasaTerne «HauuoHanbHble cTaHgapThi». B cnyyaB nepecmoTpa (3ameHbl) WAN OTMEHbI
HacToslLero cTaHgapTa COOTBeTCTBYylUee yBefoOM/eHne OygeT Ony6/IMKOBaHO B €XeMeCA4YHOM
MHOPMaLMOHHOM YKa3aTese «HaunoHanbHble cTaHfapThl». CooTBeTCTBYOWAas uHpopmauus, yse-
OOM/IeHMe N TeKCT bl pasmeLLao T Ca T akxke B MH(POPMaLMOHHOW cMCTeme 06LLero nosib3oBaHns — Ha odu-
LumanbHOM caliTe deflepa/ibHOro areHTCTBa N0 TEXHUYECKOMY PerympoBaHuio U MeTposiorum B ceTu
MHTepHeT

© CtaHpgapTuHdpopm, 2016

B Poccuiickoii ®egepauny HaCcTosILLMI CTaHAAPT He MOXEeT 6bITb MOIHOCTLIO UM YACTUYHO BOCMPOU3-
BeAeH. TMPaXMPOBaH 1 pacnpocTpaHeH B KAY4eCcTBe 0hMUNaIbHOIO U3gaHus 6e3 paspeleHuns degepanbHOro
areHTCTBa Mo TEXHWUYECKOMY PeryiMpoBaHuio U MeTposiorum
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M E X T O CY 4 AP CTUBEHH b # C T A HAOAPT

METOZbl UCTbITAHUI XUMUYECKOW NPOAYKUMW, MPEACTABASAIOWEN ONACHOCTb
[NS OKPYXAIOLWEN CPEJbI

OnpepeneHne cpegHeil MoNekynsipHON Macchbl U cpegHero MoekysipHO-MaccoBoro
pacnpegeneHns NOIMMePOB MeTOAOM refb-NpoHuKalowen xpomarorpaum

Testing of chemicals of environmental hazard. Determination of the Number-Average Molecular Weight and the
Molecular Weight D»stribut»on of Pofymers using Gel Permeation Chromatography

Nata Beegenuns — 2016— 09—01

1 O6nacTb NpUMeHeHUs

HacToswuii cTaHAapT ycTaHaBNMBaeT MeTof onpefesieHns cpefHeil MonekyspHoii Macchl 1 MOsleky-
NSIPHO-MAacCOBOro pacnpefesieHusi NoMMEPOB C UCNOMb30BaHUEM refib-MPOHMKatoLLel XpomaTorpadguu.

2 O6wwue cBegeHus

2.1 TMonumepHble MOMEeKyYsIbl CYLWECTBEHHO pa3/inyatoTCs No CBOMM CBOWCTBaM. B CcBA3W € 3TMM HeBO3-
MOXHO paspaboTaTb OAVH YH/MBepCasibHbI MeTO/, TOYHO YCTaHaB/IMBAIOLLNIA YCNOBUA pa3aesieHNs 1 OLEHKN
NOIMMEPHbIX MOJIEKY/1 U NpeAycMaTpmBaroLwmii Bce BO3MOXHble BapnaHTbl M 0COBEHHOCTU UX NOBeAEHUS.
B yacTHOCTW, C/I0XHbIE NOSIMMEPHbIE CUCTEMbI YAaCTO He NOAAAI0TCA aHaIM3y C MOMOLLbIO reflb-NPOHNKaIoLLE
xpomartorpaduu (I'MX). Ecnu INMX He NpUMeHNMa, TO MOJIEKY/IAPHYIO Maccy onpeesisioT C UCMOIb30BaHNEM
OpYyrux meTonoB (CM. npunoxeHne A). BTaknx cnyyasx BoTyeTe 0 NPoOBeAEHUN UCNbITAHNS YKa3blBatoT MNOJTHYO
nHopmaLmio 1 NpuBoAAT 060CHOBaHME UCNO/Ib3YeMOro MeToaa.

2.2 MoTopg,. npeAcTaB/EHHbIN B HACTOSWLEM CTaHAapTe, ocHoBaH Ha DIN 55672 [1]. Moapo6Hasi nHgop-
Maums o npoueaype UCMbITaHUA U OLleHKe pe3yibTaToB NprBefeHa B yka3aHHOM cTaHgapTe. Jllobble nsmeHe-
HWA YCNOBUI UCNbITAHUA AO0/DKHbI 6bITb 060CHOBAHbI.

2.3 B npepacTaB/ieHHOM MeTo/e B Ka4eCcTBe CTaHAapTHOro BelecTBa A/19 Ka/IMO6POBKN NCMNO/b30BaHbI
0o6pasLbl NONCTMPOIAa C U3BECTHOW MOMIMANCAEPCHOCTLIO. KpoMe TOro, NosIMCTUPO MOXeT 6bITb MOANULLN-
poBaH /15 NOJSTyYeHUss CTPYKTYpP, COOTBETCTBYIOLWNX ONpeAenieHHbIM Nnosinmepam, Hanpumep BoAopacTtsopu-
MbIM U A/IMHHOLLENOYOYHbIM pa3BeTB/IEHHbIM NOJSIMMepam.

3 lWccnepgyemble nokasaTtesnv U eAUHULbI U3MEpeHUst

3.1 CpefHeurcIoBYO MOJIEKY/IAPHYIO Maccy Mnu cpeHeMacCoBYIO MOEKY/ISIPHYIO Maccy M,, Bblumnc-
NS0T MO COOTHOLIEHUSIM:

N3paHne ouynanbHoe
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n @)

rae H, — ypoBeHb cuUrHana geTekropa no cpaBHEHUIO ¢ 6a30BOI NMHWEN Ans o6bema yaepxmBaHusa V-,
M, — MonekynsapHaa macca dpakumm nonmMmepa npu o6bLeme yaepxmnsaHus V;,
N — 4YMCA0 NHAOPMALMOHHbIX TOYEK.
3.2 LLInprHa MoNeKkynsipHO-MaccoBOro pacnpeesieHns, kKotopas sB/issieTca nokasartesiemMm gucnepcHoc-
T CUCTeMbl, onpeaesnieHa cooTHoweHem MJM n.

4 CraHpapTHble BellecTBa

Mockosbky MX sSiBNSIETCA OTHOCUTE IbHLIM METOLOM, TO HE06X04MMO NPOBOAUTL KaNIMGPOBKY. Kak npa-
BWJ/10. B KQYECTBE CTAHAAPTHOrO BELLEeCTBA UCMOMNb3YHOT NOSIMCTUPOS C pacnpesesieHneM B y3KOM MHTepBase n
JIMHENHLIM CTPOEHUEM C U3BECTHBIMY CPEAHVMY MOEKYISIPHBIMU Maccamu Mnu M,, U U3BECTHLIM MOJIEKY/ISP-
HO-MaccoBbIM pacnpegesieHMeM. KaimGpoBOUYHYIO KPUBYHO MCMOMb3YIOT A/ OnpeaesieHns MOosekynsipHoii
Macchbl NPo6bl HEM3BECTHOTO NOSIMMEPA, TO/ILKO EC/IM YC/I0BUSA pasfesieHns npobbl U CTaHAapTHOMo BellecTsa
ABNAIOTCA NAEHTUYHBbIMK. ONpeaesiieMoe COOTHOLEHNE MeXAy MOJIeKYISIPHOM Maccoi 106 bEMOM YaepXu-
BaHUS OeliCTBUTENIbHO TOMIbKO [/151 KOHKPETHbIX YC/I0BUI UHAVBMAYANILHOTO UCMbLITAHUS. YC/I0BUS, Npexae
BCero, BK/IloYaloT Temneparypy, pacTBopuTe b (M1 CMeCb PacTBOPUTESIEN), YC/TOBUSA XpOMaTorpadupoBaHus
1 pa3fenimTesnibHy0 KOMIOHKY WU CUCTEMY KOSTOHOK. MoekynsipHble Macchl NPo6, onpeaeneHHble Takim 06pa-
30M. AB/IAOTCA OTHOCUTE/IbHLIMU 3HAYEHUSIMU U OMUCBLIBAIOTCS KaK «3KBUBAJIEHTHbIE MOSIMCTUPONY MOJIEKY-
NAAPHbIE MacCbl». 3TO 03HAYaEeT, YTO. B 3aBUCUMOCTY OT CTPYKTYPHbIX M XUMUUECKUX Pa3nnunii Mexay npo6oii n
CTaHAapTHbLIM BELEeCTBOM, MOJIEKY/ISIPHbIE MACCbl MOTYT B 60/1bLUEl UM MeHblUel CTeneHn oT/inyaTbCs oT
abCOoMIOTHLIX 3HAYEHWiA. Vcnonb3oBaHne APYrMX CTaHAAPTHbIX BEWECTB, HanpuvMep MON3TUIEHT/IMKONS,
NosMaTUNEHOKCMAA, NoNNMeTUIMeTakpuaaTa, NosIMakpuiIoBOi KUCIOTbI, O/MKHO 6bITb 060CHOBAHO.

5 TllpuvHunn metToga

5.1 TMX npeactaBnset cob6oi 0cobbIV TUM XUAKOCTHOW XpomaTorpadumm, B KOTOPOM Npoba pasgenser-
CS1 COOTBETCTBEHHO rMApoAMHAMUYECKOMY 06 beMy OTAe/IbHbIX KOMMNOHEHTOB (2]. PazgeneHune npoBogmTCs No
Mepe NPOXOoXAeHNS NPobbl Yepe3 KOJIOHKY, 3arO/IHEHHYIO MOPUCTbIM MaTepuasioM, 06bIYHO OpraHNYeCcKnUm
renem. He6onbluMe MOEKY bl NPOHUKAIOT Yepes Nopbl, B TO BPeMsl Kak KpyMHble MOJIEKY bl 3a4epXusaroTcs.
MyTb KPYNHbLIX MOJIEKY/1 KOPOYe, MO3TOMY OHM 3/1IIOUPYIOTCS NepBbIMU. MoseKy bl CO CpefHMM pa3MepoM Nnpo-
HUKaKT Hepes3 HEKOTOPbIe NopbI U 3/1I0MPYHOTCA No3aHee. CaMble MasieHbK1e MOJIEKY bl CO CPEAHUM TMAPOAN-
HaMW4YeCKNM paguycoM MeHbLUe, YeM MOpbI resisi, NPOHMNKAKOT Yepes Mopbl U 3/1I0UPYHOTCS NOCNEAHUMN.

5.2 TeopeTuyeckn pasfesieHue perynupyeTcsi TONIbKO pa3MepoM MOJIeKysl, HO Ha MpakTuke TPYyAHO
nsbexarb BANAHNSA HEKOTOPbIX 3dhdheKkToB abcopbunn. HeogHopoagHaa ynakoBKa KOMTOHKM U MePTBbIe 06beMbI
MOryT YXYALWNTb pasgenerHuve (2].

5.3 [leTekTMpoBaHVe MPOBOAWTCS, HanpuMep, MO NoKasaTento MNPeioMIeHUs Wi Y®P-NorioLueHunto
310aTa 1 No3BoJISIET NOMYUYNTb KPUBYHO HOPMasibHOTO pacrnpefesieHUs MOseKyIsipHoO Maccbl. OfHako Ans
HaHeceHVs haKTMYECKNX 3HAYEHNIA MONEKYNSIPHOW Macchl Ha KPMBYHO cnefyeT 0TKannbpoBaTb KOSIOHKY Npo-
nyckaHneMm NnosIMMepoB C N3BECTHOM MOJIEKYNIAPHO MacCoii U CTPYKTYPOW, aHaIoOrM4YHOW CTPYKTYpe nccneaye-
MOro nosiumMepa, Hanpumep pasnyHbIX 06pasLoB NonucTupona. Kak npasuio, nony4vaetcs kpuBasi [aycca,
MHOr4a NCKaxeHHast He60/IbLLMM XBOCTOM 3a CHET NPUCYTCTBUSE HU3KOMOJIEKYISIPHbIX (Dpakumii, C BepTuKaslb-
HOli OCblo, yKa3biBaloLleli KOIMYEeCTBO N0 Macce Pas/IMYHbIX 3/1IOUPOBaHHbLIX MOJIEKY/1 C pasHOol maccoid, u
ropu3oHTasIbHON OCblO, yKa3sblBatoLeil norapummyeckne 3Ha4eHUs MOJIeKYNSAPHOM Macchbl.

6 [loCTOBEPHOCTb MUCMNbITAHUA

Bocnpon3sogmMmMocTb (OTHOCUTENIbHOE CTaHA4apTHOE OTK/IOHEHNE) 06 beMa YA epXnBaHUA [O/HKHA ObITb
Huwke 0.3 %. Tpebyemass BOCNPOU3BOAMMOCTb aHasin3a MOXeT ObiTb 06ecrneyeHa nyTeM KOPPEKTUPOBKK C
MCMosib30BaHNEM CTaHAAPTHOrO BELWECTBA, EC/IM XpOMaTOrpaMma OLeHMBaeTCA B3aBUCUMOCTY OT BPeMEHU U
He COOTBETCTBYeT yKa3zaHHOMY Bbllle KpuTepuio [1].

2
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XapakTepHble 3HaYeHUS MOMEKY/IAPHON Macchl U MOMMANCNEPCHOCTM 06pa3LoB NoaAncTMposa npeg-
cTaBfieHbl B Tabnuue 1.

Tab6nuya 1— XapakTepHble 3HAYEHUA MOSEKYNAPHOW MacCbl U COOTHOWEHUS MJM nana o6pa3yoB nonucTupona

MP
Mp < 2000 MJMn < 1.20
2000 - MB s 106 MJIMn < 1.05
Mp>106 MJM, <1,20
MpumeyaHune — 3HauyeHne Mp SIBNAETCA 3HAYEHMEM MOJIEKYNSAIPHOIW macchbl o6pasua B MakCumMyme nuka.

7 OnucaHne ncnbiTaHUA

7.1 MpuroToBfeHWe CTaH4APTHbLIX PacTBOPOB NOUCTMPOA

7.1.1 O6pa3ubl NONUCTMPOSA PacTBOPSAIOT B Bbl6paHHOM pacTBopuTesie (3/110eHTe) Mpu Twartesib-
HOM repemMewmBaHnn. MNpu NPUroToBNIEHNN PacTBOPOB criefyeT cobnofarbe pekoMeHgaumMm n3rotosuTens
obpasLoB..

7.1.2 KoHUeHTpauum ncnosib3yemMbiX CTaH4apTHbIX PacTBOPOB BbIGMPAOT B 3aBUCMMOCTU OT Pas3/IMyHbIX
(haKTOpPOB, HaMpPMMepP MHXEKTNPYyeMOro o6bema, BA3KOCTU pacTBopa 1 YyBCTBUTE/IbHOCTU AeTekTopa. Makcu-
MasIbHbIV MHXEKTUPYEMBbIi 06beM cnefyeT noaémparts C y4eToM A/IMHbI KOSIOHKN BO n3bexaHue ee rneperpys-
KN. TUMNYHbIE UHXEKTUPYMble O6BbEMbI A/19 aHa/IMTUYECKOro pasfesieHns npu ucnonb3osadum MX gna
KO/TOHOK pazmepomM 30 cM X 7,8 MM 06bIYHO HaxoaaTcA B npeenax ot 40 Ao 100 Mkn. BOo3MOXHO NCNonbL30Ba-
HWe 60/1bINX 06BEMOB, HO He npesbiwatowmx 250 mkn. Cnegyet onpefennTb ONTUMasIbHOE COOTHOLLEHME
MeXAY MHXeKTUpyeMbIM 06beMOM 1 KOHLeHTpaunei cTaHAapTHOTo pacTBopa nepeg hakTMu4eckoii Kanmbpos-
KOW KOJIOHKMW.

7.2 TlpuroTtoBrieHNe nccnegyemMbiXx pacTBoOpoB

B obuem criyvae npoueaypa NnpuroTos/ieEHUs UCC/ieAyeMbiX PpacTBOPOB aHa/IorMyHa npoueaype npuro-
TOBJ/IEHUA CTaHAAPTHbIX pacTBOPOB. P06y nccnegyemMoro nosvMepa pacTBOpPSAIOT B MOAXOASILLEM pacTBOPU-
Tesie. Hanpumep TeTparngpodypaHe (TI®), npu TwarteNbHOM MepemMelnBaHUN. PacTBOpeHue Hesb3s
NpPoBOANTL Ha Y/IbTPa3ByKOBOl 6aHe. MNpu Heo6XO0ANMOCTU NPUrOTOB/IEHHbIV PACTBOP OYMLLAIOT, NPOMNycKas
Yyepes MeMbpaHHbIi hunbTp cpasmepom nop BAnanasoHe ot 0,2 Ao 2 MkM. Ecnn B npyrotToBfieHHOM pacTBope
NPUCYTCTBYIOT HEpPacTBOPEHHbIe YacTuLbl, TO 3TO cleayeT ykasaTb B OT4YeTe O MpoBefAeHUN UCMbITaHus,
NOCKO/bKY TaKue HaCcTuL bl MOTYT IB/ISTLCS MOJ1IEKY/1aMU C BbICOKOI MOIEKYISIPHOW Maccoii. s onpegeneHns
NPOLEHTHOTO COAepXaHWsi HepacTBOPEHHbIX YacTul, MO MacCe WCMO/b3ylT COOTBETCTBYIOWMIA MeTod.
MpuroToBneHHble pacTBOPbI MOXHO MCMO/b30BaTb B TeveHue 24 u.

7.3 O6opypoBaHue

7.3.1 Xpowmatorpad ansa NMX BkaoyaeT criegytolme 31eMeHTbl:

- pesepByap A1 pacTBOpUTeNs;

- perasatop (Npu Heo6xo4UMOCTN);

- Hacoc:

- racuTenb nynbcauum (Npm Heob6xo4MMocCTH):

- CUCTEMA UHXEKTUPOBaHWUS;

- Xpomarorpaduyeckne KOIoHKu;

- AeTekTop:

- pacxogomeTp (Mpy Heo6Xo4MMOCTN);

- cucTtema Ansa perncrtpaumm n o6paboTku AaHHbIX;

- C/IMBHOI pe3epByap.

7.3.2 HeobxoAMmo rapaHTUpOBaTbh MHEPTHOCTb CUCTEMbI MO OTHOLLEHUIO K UCMNO/Ib3YyeMOMY pacTBoOpU-
Tenwo (Hanpumep, 3a CHET UCMOb30BaHUA CTa/IbHbIX KaNUAASPOB Npu NpuMeHeHun Trd).

7.4 VHXeKTMpOBaHWe U cucTeMa nogayn pactBoputens

OnpepeneHHblli 06beM MCCNeEAYEMOro pacTBopa 3arpyXarT B KOJIOHKY Ha YETKO OFPaHUYEHHYH 30HY,
BPYYHYIO WM UCNOMb3ys aBTocamsiep. Mpu BHECEHUN NPO6bl BPYUHYIO CAULKOM 6bICTPOE ABWXEHWE WUNn
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ociabsieHre NOPLUHA WNPULA MOXET NPUBECTU K NMOTPELIHOCTN B U3MEPEHUN MOJIEKY/IAPHO-MaccoBOro pac-
npegenexHus. Cuctema nogayv pacTBopuTesia 4O/HKHA 6biTb, HACKO/ILKO 3TO BO3MOXHO, CBOOO/HOM OT Nybca-
uuin. B nyywem cny4vae cuctema fosikHa 6biTb CHabXeHa racutenem nynbcaunn. CKOpoCTb NOTOKa A0/DKHA
cocTaBNATbL nopsigka 1 Ma/muH.

7.5 KonoHka

VcnbiTaHe NPOBOAAT C UCNOJIb30BaHNEM OAHOWN KOTOHKU NN HECKOTbKMX NOC/1eA0BaTe/IbHOCOEANHEH-
HbIX KO/IOHOK. B kayecTBe maTepuana Ans KOSIOHKM (KOSIOHOK) MOTyT MCMOJ/1b30BaTb NOPUCTbIE MaTepuansbl,
XapakTepusylowmecs onpegenieHHbIMU CBOWCTBamMM (Hanpumep, pasmep nop. npegesn aKcka3nu). Beibop
Marepuasa uam AsiMHbl KOJIOHKW 3aBUCUT OT CBOMCTB MCC/ieayeMoro nosvmepa (rmgpognHaMmnyeckuii o6 bem,
MONEKYNSAPHO-MaccoBoOe pacnpenesieHne)  KOHKPETHbIX YCNI0BUIA, NCNONb3YeMbIX A/19 pa3feneHns, Taknux kak
pacTBopuTesb, TeMmnepaTtypa 1 ckopocTb noTtoka [1]. (2). [3].

7.6 Yncno TeopeTUYeCKNX Tapesiok

KOJIOHKY W/IM CUCTEMY KOSIOHOK, MCMOMb3YEMbIX AR pa3fenieHus, cregyeT oxapakTepnsoBaTb Mo Yncsy
TEopeTUYECKMX Tapenok. B ciyyae ncnosnb3oBaHusa TI® B KaUecTBe 3/10eHTa. YNC/0 TEOPETUUECKUX Tapesiok
onpeaensoT Npy 3arpy3ke pacTBopa aTUA6eH301a UK APYroro NoAxoAsuUero HermosipHOro pacTBopuTens B
KOJIOHKY C M3BECTHO A/IMHON. YMCN0 TeopPeTUUYEeCKMX Tapesiok BbIYUC/ISIKOT MO COOTHOLLEHMIO

N=5.54"-A—1 3)

4

rae N — 4MCo TEOPETUUYECKUX Tapesiok;
Ve — 06bEM yAEpPXMBaHUS B MAKCUMyMe MUKa,;
W — wurpuHa nuka y OCHOBaHUs;
2 — WMpUHA NVKa Ha MOSIOBUHE BbICOTbI.

7.7 3 PeKTMBHOCTb pa3feneHus

7.7.1 B 4OMNO/IHEHNE K YAC/Ty TEOPETUYECKMX Tapesiok, KOTOPOoe ABJISeTCS BeIMUMHOM, XapaKTepuayto-
weli NPOMyCKHYH CNOCOB6HOCTL KOMTOHKM, TaKXXe OLeHMBaOT 3(DEKTUBHOCTb pasaefieHunsi, KoTopyto onpeaesnsi-
eT KpyTu3Ha KaNn6poBOYHOM KPpUBOW. APPEKTUBHOCTL pPa3feeHnst KOMIOHKN BbIYMCASIOT N0 COOTHOLLEHUIO

\en, ~Ynobl, > 280 5)

Mnowajb NONEPEYHOro CeYeHns KOMOHKU

roe Ve — o6beM yaepXuBaHUSA 415 NOMMCTUPOSA C MOIEKYIAPHON Maccoin Mx:
Y)(Kw, >— o06bem yaepxmBaHusa gns noamctTuposia ¢ MosekynsipHol maccoid, 6onblien B 10 pas.

7.7.2 Pa3speluarollyto cNoCOBHOCTb R KOMMOHKN (CUCTEMbI KOJTOHOK) BbIYMC/IAIOT Mo hopmyie

* 12 =2 N AN AN  IR— Ne>
w U, -W2 log,0(A2 | My)

roe Ven Ve — o6bembl yaepxXuBaHusi A5 AByX 06pasLoB No/iMcTMposa B MakCumyme Mnuka;

Wx, W2 — wmpuHa nMKoB Yy OCHOBaHUS;
MJ/TM 2 — MoneKynsipHble MacCbl B MakcumMyme nuka (40/DKHbl pasnnyaTtbesa B 10 pas).

7.7.3 3HayeHue R cucTembl KOIOHOK AO/IKHO 6biThb Bbille 1.7 [4].
7.8 PactBoputOonmn

Bce pacTBOpUTENW AOMKHBbI 6bITh BbICOKOUMCTBIMK (MPU UCMO/Ib30BaHUM TI® ero ymMcrtoTa A0/MKHA
coctaBnaTb 99.5 %). PesepByap Ans pacTBopuTens (ecnn Heobxoammo, B atmoctepe MHepPTHOro rasa) 4on-
YeH 6bITb ,OCTAaTOYHO 60/1bLUIVM A/151 KA/IMGPOBKU KOJIOHKM MaHasin3a HECKOIbKMX Npo6. PacTBopuTesb crieny-
eT AerasvpoBartb nepef ero nogayeli B KOJIOHKY C NMOMOLLbIO Hacoca.

7.9 KOHTpoO/ib TemMnepaTypbl

Temnepartypa Kto4eBbIX BHYTPEHHNX 3/1EMEHTOB (MHXEKLMOHHOM NeT/n, KO/TOHOK, AeTeKTopa 1 TPy6OoK)
[0/KHa 6bITb MOCTOSAHHOWM M COOTBETCTBOBAaTb BbIOOPY pacTBOpUTENS.

4
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7.10 [OetvekTop

[eTekTop npegHasHayeH A5 KONIMYECTBEHHOW perncTpaumm KOHLeHTpaL M pacTBopa, 3/110MpoBaHHOro
13 KOOHKW. [1nA npegynpexaeHns HexesaTe/lbHOro paclunpeHns NMkoB 06beM KoBeTbl feTeKTopa AO/KeH
ObITb Kak MOXHO MeHblle. O6beM KoBeTbl He A0/IKeH NpeBblwaTb 10 MK, KpOMe cnyvyaeB MCNOIb30BaHUA
[eTeKTopa CBeTopacCcessHUs U BUCKO3MMETPUYECKOro geTektopa. [An1a feTeKTMpoBaHMsa 06bIYHO NCMO/b3YHOT
AndbdpepeHunanbHyo pedpakToMeTputo. B oTaesbHbIX C/yvasx C y4eTOM onpefesieHHbIX CBONCTB uccneaye-
MOro pacTBopa Wanm 3fntoeHTa TpebyeTcs UCNOMb30BaTb ApYrve TUMbl 4eTeKTOPOB, Hanpumep Y®/BUA. UK,
BUCKO3MMeETpUYyecxme AeTektopbl N T. 4. (Cm. 7.3).

8 [daHHble n oT4yeT 0 NPOBEAEHNUUN UCMbITAHUSA

8.1 O6paboTka pe3ynbTaTtoB

8.1.1 KpuTepun ansa Nnogpo6HON OLeHKM pe3ynbTaToB NCNbITaHUA, a Takke TpeboBaHUA Kcbopy 1 obpa-
60TKe AaHHbIX NpeAcTaBneHbl B cTaHgapTe (1].

8.1.2 [lnsa Kaxpaoro vccnegyemoro pactsopa npoBoAsaT ABa HeE3aBUCUMbIX UCTIbITaHUA. Pe3ynbTaTbl Kaxk-
[,0ro NCNbITaHNA paccMaTpuBalroT NHANBUAYASIbHO.

8.1.3 3HayeHuns Mn.Mn, MJIMn, Mp cnegyeT npuBOAUTb A/151 K&XAOrO UCMbITaHWs. Heo6Xxo4MMO YeTko
yKasaTtb, YTO MoJlyYeHHble 3HaYeHNA AB/IAIOTCA OTHOCUTE/IbHBIMU 3HAYEHNAMW, IKBUBA/IEHTHLIMU MOJIEKY NAP-
HbIM MaccamM UCMNosib3yeMoro cTaH4apTHOro BellecTsa.

8.1.4 locne onpepgesnieHNs 06beMOB yAepXnUBaHUS NN BpEMEHU YaepXUBaHNS (CKOPPEKTUPOBaHHbIX C
MCNO/Ib30BaHNEM BHYTPEHHErO cTaHAapTa) CTPoAT rpaduvk 3aBucumMmocTu logMp (rae MBnpegcTtaBaseT Makcu-
MyM NuKa CTaHAapTHOTO BellecTBa, MCMOJIb3yeMOro 415 KainbpoBKM) OT OAHOI0 U3 yKa3aHHbIX KOSIMHECTBEH-
HbIX NoKa3artenen. TpebyeTca He MeHee ABYX TOYek Ha 10 3HauYeHWU MOsIeKyIAPHOM Macchl N He MeHee MATH
Touek A1 NOCTPOEHUST KASIMGPOBOYHO KPUBOIA. [lnana3oH MOJIEKY/IAPHbIX MacC Ha Ka/IMnbpoBOYHOW KPUBOI
OOJIKeH BK/OYaTb nNpejnosiaraeMble 3Ha4eHUs MOJIEKY/IIPHON Maccbl uccnegyemoro nosvMmepa. KoHeuHas
TOYKa KpUBOW (HM3Kass MOJsiekynspHas mMacca) onpefensietca H-rekCuibeH3oN0M Wan Apyrum noaxoaawmm
HenonsipHbIM pacTBopuTeneM. CpeaHeuYncnoByO U CpefHeMacCOBYO MOJEKY/IIPHbIe MacChl 06bIYHO onpeje-
NAT C MUCNOMb30BaHWEM 3/IEKTPOHHbIX MeTOA0B 06paboTKM AaHHbIX, OCHOBbIBAsACb HA COOTHOLLEHWUSX,
npuBefeHHbIX B pasgene 4. VIHhopMauma o MeTogax pyyHoli 06paboTkmn AaHHbIX NpeAcTaBrieHa B (3).

8.1.5 KpuByto pacnpegenieHns npeAcTaBasaoT B BuAe Tabnuubl UM pucyHka (pasHocTHasa yactoTta um
CyMMa MpoLEeHTOB B 3aBUCMMOCTM OT logM). B rpadhmyeckom npegcraBiieHnn nepBas AecATKa MOMeKyNAPHbIX
Macc A0/DKHA 6bITb LUIWPUHOW NPUMEPHO 4 CM. M MaKCUMYM M1Ka JO/DKEH NMETb BbICOTY MPMMepHO 8 cm. B cny-
yae MHTerpasibHbIX KpMBbIX pacrnpeeneHusa pasHuua no ocu opanHat B npegenax ot 0 % go 100 % gosnkHa
COCTaB/IATbL NpumMepHo 10 cm.

8.2 OTueT 0 NpoBeAEeHNN UCMbITaAHNA

OT4YeT 0 NPOBeAEeHNN NCNbITaHUSI [O/KEH COAEPXaTb CeAyHoLLY0 NHOPMALMIO:

Wccnepyemoe BellecTBO:

- AOCTyNHas nHopmaums 06 ncciefyeMoM BellecTBe (XMMuyeckasn naeHTudnkaums, ob6asku, npumecn);

- onucaHne NpUroToB/IEHNSI NCCNeAYEMOro pacTBopa, HabMAEeHNSA N BO3HUKLLNE TPYAHOCTMW.

O6opypnoBaHue:

- pesepByap A/15 pacTBOPUTESIsi, UHEPTHbIN ras. Aerasauns pacTBOpuUTesisi, COCTaB pacTBOPUTESIsI C yKa-
3aHVemM npumeceil;

- Hacoc, racuTenb Nysbcaunmn, cucTeMa UHXeKTUPOBaHUA:

- pasgenuTesibHble KOSTIOHKM (M3roTOBUTE b, NOJIHAst MHPOPMaLMS O XapaKTePUCTUKAX KOSTOHKU, B YacT-
HOCTW pa3mMep Mnop. pa3genutesbHblii Matepuan U T. 4., YUCN0o, ASIMHA N NOPSA0K UCMOMb3YEeMbIX KOMTOHOK);

- YNC/I0 TEOPETUYECKNX TAPESTOK KOSTOHKU (MU CUCTEMbI KOJTOHOK), 3d0hEeKTUBHOCTL pa3aeneHus (paspe-
watouiaa cnocobHOCTb CUCTEMbI);

- MHdhOpMaLUsa O CUMMETPUMN MNKOB:

- TemMnepartypa KOJIOHKU, BUA, TeMNepaTypHOro KOHTPOS;

-AeTeKkTop (MPUHUMN N3MepeHus, TuMN. 06beM KIOBeTbI):

- pacxogomeTp, Npu UCMO/b30BaHUK (M3roTOBUTE b, MPUHLMN N3MEPEHUS);

- cucTtema cbopa 1 06paboTkn faHHbIX (annapaTHoe U NporpaMmMHoOe o6ecrneveHue).

Kannbposka cuctembi:

- nogpo6bHoe onucaHne MmeToAa NOCTPOEHUA KaTMGPOBOYHON KPUBOIA;

- MHhopMauusa O KpUTepUsX kavecTBa A/ faHHOro MeToga (Hanpumep, koadduuMeHT Koppensayum,
CyMMa KBagparoB OLNGOK U T. A4.);
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- HopMaumMs 060 BCeX IKCTPaNoNALMUaX, fonyckax v NpubnnxeHnax, caenaHHblX BO BpeMsS UCNbITa-
HUSA. OLLEeHKM 1 06paboTKN AaHHbIX.

Bce nsmepeHus, ncnonb3lyemble 4159 NOCTPOEHNSA KasIMOPOBOYHO KPUBOW, NpeAcTaBNAoT B Ta6/IMUHOM
hopme, BKOYUaKOLLEl criefyowyo MHROPMAaLMIO ANA KaX[0M TOUKM KaTMGpOBOYHOM KPUBOIA:

- HaMmeHoBaHue obpasua cTaHAapTHOrO BellecTBa:

- N3roToBUTENL O6pasLa;

- 3HayeHna nokasatenein Mp. Mn. Mw. M,,1Mn ansa ctaHgapTHbIX BELWeECTB, YKazaHHble N3roToBUTENEM
W NOJTyYEHHbIE NPWY NOCNEAYIOWEM UCMbITAHUM C ONUCAHMEM UCMNOJ/Ib3YEMOro MeToAa;

- HXEKTUPYEMbIi 0O bEM U UHXEKTUPYyeMasa KOHLeHTpauus;

- 3HauYeHne Mp, UCNOb30BaHHOE AN Ka/IMGPOBKY;

- 06'beM yAePXUBaHUSA NN CKOPPEKTUPOBAHHOE BPEMSA YA EPXKMUBAHUA, U3MEPEHHOE B MaKCUMYME MUKa;

- 3HayeHue Mp, paccuntaHHoe B MakCMyMe MuKa;

- oWwMbKa B NpoOLieHTax OT pacCUYNTaHHOro 3HavyeHMs Mp 1 3HaYeHUsA B COOTBETCTBUUN C Ka/IMGPOBOYHOM
KPUBOA.

OueHka pe3ynbTaToB:

- OLleHKa Ha BPEMEHHOI OCHOBe — BCe MeToAbl 471 o6ecneyeHnss TpebyemMoro BOCMpPOU3BeAeHUs
(MeTon, KOPPEKTUPOBKW, BHYTPEHHWUI CTaHAApT U T. n.);

* MIHpopMaLMA O NPOBefleHNN OLEeHKN Ha OCHOBE O06beMa yAepXnBaHUa Uan BpeMeHU yaepXnsaHus.

- HPOpMaLMsa O npeaenax OLeHKN, eciv NUK 6bi/1 HEe NOTHOCTBIO MPOaHa/TN3NPOBaH;

- onucaHne MeToA0B CraXuMBaHWsA, NP NCMOb30BaHNUN.

- NoAroToBKa u npegBapuTesnibHas o6paboTka nccnegyemoro pactsopa;

- MPUCYTCTBNE HEPACTBOPEHHbIX YacTuLl;

- MHXEKTMPYEMbIi 06BbEeM, MK/I. M MHXEKTUpyeMas KOHLeHTpauus, Mr/ms;

- HabnaeHUs, ykasbiBatoLme Ha 3eKTbl, NPUBOASALLNE KOTK/IOHEHUSIM OT TEOPETUYHECKOro nNpodunss
rmx;

- Nogpo6HOEe onncaHne BCeX M3MEHEHUIA Npoueaypbl UCTbITaHUS;

- AnanasoH 3HaYeHWi oWnboK:

- Apyras uHdopmaumsa n HabaeHnsa, UMeloLWme 3HadYeHne 419 nHTepnpeTauum pesynbTaTos.
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MpunoxeHne A
(pekomeHagyemoe)

Mpumepbl ApYyrMX MeTOA0B onpenesieHns cpegHeuYMcnoBoi MoneKysipHoli Maccbl M,, nonMmMepoB

IMX siBnseTcs Han6onee NpesnoyTUTENbHLIM METOAOM ONpeAEeNeHns CPpefHeuYncIoBO MONEKYNSAPHON Macchl
M, MonMMepoB, 0CO6EHHO ecnn MMeeTcsi Habop CTaHAAPTHLIX BELWEeCTB, CTPYKTypa KOTOPbIX CPAaBHMMA CO CTPYKTYpOii
uccnefyemMoro nonvmepa. B Tex ciyyasx, Koraa CyuwecTByoT NpakTuyeckue TpygHOCTU a npumMeHeHun MMX unn npeano-
naraeTcs. UTO UCCNEAyEeMblii nonumep He GyfeT COOTBETCTBOBATL HOPMATUBHOMY KpUTepuio Mn (He06Xo4MMO NoATBEp-
XAEHNe). MOryT NCNOb30BaTh albTePHATUBHbIE METOAbI.

A.1l MeTofabl, OCHOBaAHHbIE Ha KOTAUTATUBHbIX cBoicTBax

A.1.1 36ynnuockonna/Kpuockonmsa. MeTo/ BKIOYaeT onpefeneHne NoBbIWEHNA TOYKM kKuneHua (abynnnockonus)
VNN NOHMXEHUA TOUKM 3amep3aHus (Kpnockonus) pacteoputens npu go6asnennn nonumepa. NpuHUUn metoga cocTouT
BTOM. YTO B/IUSIHNE PACTBOPEHHOr0 NO/IMeEPa Ha TOUKY KuneHus/3amep3aHus XnakocTn 3aBUCUT OT MOIEKYAPHOI mac-
cbl nonumepa (5). (6J. Metoa npumMeHUM Ans nonmmepoB ¢ Mn < 20000.

A.1.2 TloHWXeHWe gaBneHna napa: MeToA BkAloYaeT N3MepeHue AaBneHns napa BblGpaHHO CTaHAAPTHOW Xua-
KOCTKN A0 v nocne fo6aBneHns N3BecTHbIX kKonnyecTs nonumepa (5). (6). Metoa npumeHum Ana nonumepos ¢ Mn < 20000
(TeopeTnyeckn: Ha NpakTNKke 3TO 3HAYEHWe OrpaHUyYeHo).

A.1.3 Memb6paHHass OCMOMeTPUSA, MeTO OCHOBAH Ha MPUHLKUMNE OCMOCA, T. €. ECTECTBEHHOW TEeHAEHLUUN MONEKyN
pacTBOpuUTENs NepexoAnTb yepes NoNAynpoHuuaemylo mMemb6paHy M3 pa36aBNeHHOro B KOHLEHTPUPOBAaHHbLI pacTBop
ANSA [OCTUXEHNA paBHOBeCMA. B ucnbiTaHnym ncnonb3yoT pasbaBneHHblil pacTBOpe HYNeBOl KOHLeHTpaunei n KoOHLeH-
TPUPOBaHHbLIA pacTBop, cogepxalunii nonumep. P eKT NPOHNKHOBEHNA PaCTBOPUTENSA Yepe3 MeMbpaHy Bbl3blBaeT
pas3HOCTb faB/ieHnsa, KoTopas 3aBWCUT OT KOHLEHTpauun n MonekynsapHoit maccel nonumepa (5). (7). (8J. Metoa npume-
HUM ANnsa nonuMmepos ¢ Mn B gnanasoHe oT 20000 go 200000.

A.1.4 MapocasH3sa ocMOMeTpusa, BKIOYaeT CpaBHEHWE CKOPOCTW UCMapeHUs aspo30/sf YNCTOro pacTBopuTens
CO CKOPOCTSAAMW UCNapeHUsa He MeHee Tpex adpo3oneil, cogepxalux nonuMep B pasnyHbix kKoHueHnTpaymax (5]. |9]. [10].
MeTog npumeHum gna nonumepos ¢ M ,< 20000.

A.2 MeToa KOHUEBbIX rpynn

Ana ncnonb3oBaHUsa 3Toro meTojAa TpebyeTcsa nonHas MHpopmaumnsa o CTPYKType NoivMepa u npupoje KoHLEeBbIX
rpynn B uensx (KOTOpble MOXHO OT/INYUTL OT OCHOBHOTO CKeneTa, Hanpumep, ¢ nomoubio AMP unn TuTpoBaHusa/gepusa-
Th3auun). YCTaHOBUB MONEKY/IAPHYI0 KOHLEHTPaLUI0 KOHLEBbLIX rPynn, NPUCYTCTBYOLWNUX B NOIMMEpPE, MOXHO onpeje-
NUTb 3HauyeHne MonekynapHoi macchl [11J (12). (13). MeToA npuMeHuUM Ans nonmmepos ¢ Mn < 50000 (C NOHWXEHUEM
[OCTOBEPHOCTH).
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MpunoxexHne A
(cnpaBoyHOe)

CpaBHEHUe CTPYKTYpPbl MEXAYHAapOAHOro AOKYMeHTa CO CTPYKTYPOI HacTosiero ctaHgapTa

Ta6nuya [JA.1

CTpyKTypa Mex/yHapoJHOro JoKyMeHTa CTpyKTypa MexrocyJapCTBEHHOI CTaHjapTa
Pasgen 1 —
Paspen 2 2.1
Pasgen 3 22.23
Paspen 4 3.1
Paspen 5 3.2
Pasgen 6 4
Paspen 7 5.1
Pa3nen 8 5.2
Pasnen 9 5.3
Paspgen 10 6
Paspen 11 7.1.1
Pasgen 12 7.1.2
Paspgen 13 7.2
Paspnen 14 7.3.1
Paspgen 15 7.3.2
Pasgen 16 7.4
Paspen 17 7.5
Paspgen 18 7.6
Pasgen 19 7.7.1
Pasgen 20 7.7.2
Pasgen 21 7.7.3
Paspgen 22 7.8
Paspgen 23 7.9
Paspen 24 7.10
Paspnen 25 8.1.1
Paspgen 26 8.1.2
Paspen 27 8.1.3
Pa3spnen 28 8.1.4
Paspen 29 8.1.5
Pasgen 30 8.2

Nutepatypa Bubnunorpadus
MpunoxeHune Mpunoxexnune A
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Bubnunorpadpunsa

Gelpermeationschromatographle (GPC) mit Tetranydrofuran (THF) als Elutionsmittel,
Tail 1 (Fenb-npoHukawwas xpomatorpacdua (FMX) c TeTtparngpodypaHom (Tre) s
KayecTBe 3/l0eHTa. YacTb 1)

Yau W.W.. Kirkland J.J. and Bly D.D.. 1979. Modern Size Exclusion Liquid
Chromatography. J. Wiley&Sons (CoBpeMeHHas XuakocTHas xpomatorpadus uckito-
YyeHus pasmepa)

Standard Test Method (or Molecular Weight Averages and Molecular Weight Distribution
by Liquid Exclusion Chromatography (Gel Permeation Chromatography— GPC.
American Society (or Testing and materials, Philadelphia. Pennsylvania (CtaHgapTHbll
MeTof onpefeneHns cpeHeMaccoBOi MONEKYNAPHON MacChl 1 MOEKY/IAPHO-MACCO-
BOro pacnpepjeneHns XWAKOCTHOW renb-npoHukaloLein xpomartorpaduei)

Standard Test Method (or Molecular Weight Averages and Molecular Weight Distribution
of Potystyrene by High Performance Size-Exclusion Chromatography. Amencan Society
lor Testing and materials, Philadelphia, Pennsylvania (CTaHfapTHbIi MeTof onpegene-
HUA cpefiHEMACCOBOI MONEKYNAPHOI/ Maccbl U MONIEKYNAPHO-MACCOBOro pacnpegene-
HUS NONWCTUPONA renb-NpoHNKatoLeil xpomatorpad el BbICOKOro faBieHns)
Billmeyer F.W.Ir.. 1984, Textbook o( Polymer Science, 3rd Edn., John Wiley. New York
(Yue6HMK N0 M3yyeHnio NONNMEpPOB)

Glover C.A., 1975. Absolute Colligative Property Methods. Chapter 4. In Polymer
Molecular Weights. Part I. P.E. Slade. Ir. ed.. Marcel Dekker. New York

Standard Practice (or Determination o( Number-Average Molecular Weight o1Polymers
by Membrane Osmometry. American Society (or Testing and materials. Philadelphia.
Pennsylvania (CtaHgapTHblii MeToh onpefeneHuss CpefHe4YnucnoBOil MONEKyNspHON
Macchl NoMMepoB MeM6paHHOli ocmomeTpueit)

Coll H., 1989. Membrane Osmometry. In: Determination of Molecular Weight. A.R.
Coopered.. J. Wiley and Sons. pp. 25—52 (OnpegeneHve MonekynsipHoin macchbl)
Standard Recommended Practice for Determination Molecular Weignt by Vapour
Pressure. American Society (or Testing and materials. Philadelphia. Pennsylvania (CtaH-
[apT ANA onpeAeneHna MONEeKyNAaApHOW Macchbl Mo onpefeneHunio gasBneHunsa napa)
Morris C.E.M., 1989. Vapour Pressure Osmometry. In: Determination Molecular Weight.
A.R. Coopered.. J. Wiley and Sons

Schroder E.. Muller G. and Arndt K.-F. 1989. Polymer Characterisation. Carl Hanser
Verlag. Munich. (XapakTepucTuka nonmMepoB)

Garmon R.G.. 1975. End-Group Determination, Chapter 3. In: Polymer Molecular
Weights. Pari I. P.E. Slade. Ir. ed. Marcel Dekker. New York

Amiya S. etal.. 1990. Pure and Applied Chemistry. 62. 2139—2146 (YucTtas n npuknag-
Has XumMus)
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