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MpeanucnoBue

Llenun, ocHOBHble NpUHLMMBI U 0BLUMe npaBusia npoBegeHus paboT No MeXrocyaapCTBEHHON CTaH4apTU-
3aumu ycraHosneHsl FTOCT 1.0 «MexrocyaapcteeHHass cuctema craHgaptusauum. OCHOBHbIE MOMOXEHUS» W
MOCT 1.2 «MexxrocyaapcTBeHHasn cucrema craHgaprusauun. CtaHaapTbl MeXrocyAapCTBEHHbIE, MPaBuna u peko-
MeHAauMmn Mo MEXTOCYAAapPCTBEHHON cTaHAapTusaumu. Mpasuna paspaboTku, NPUHATUS, OOHOBMEHUSI U OTMEHbBI»

CBeaeHuda o cTaHaapTe

1 NMOArOTOBJIEH MexrocynapCTBEHHbIM TEXHUYECKUM KOMUTETOM Mo craHgaptudauyuu MTK 339
«Be30nacHOCTb Chipbsi, MaTepUanoB M BELLECTB» HA OCHOBE COOCTBEHHOrO MepeBOAa Ha PYCCKUIA A3bIK aH-
rnos3bIYHOW BEPCUU MEXAYHAPOAHOro AOKYMEHTA, YKa3aHHOro B NyHKTE 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHuio U METPONOruun
3 MPUHAT MexxrocyaapCTBEHHbIM COBETOM NO CTaHAapTU3aLmMu, METPONOrMK n ceptudmkauum (npo-
ToKon oT 22 uona 2015 r. Ne 78-M)

3a NpuHATUE NPOroNocoBanu:

KpaTkoe HavMeHoBaHWe CTpaHbl Kog ctpaHbl no MK CokpalleHHoe HauMeHOBaHe HaLMoHanbHoro opraHa
no MK (MCO 3166) 004—97 (UCO 3166) 004—97 o cTaHpapTusaLum
ApMeHus AM MwuHakoHOMUKM Pecnybnukn ApmeHns
Benapyck BY loccTangapt Pecnybnukun Benapycb
KasaxcTaH KZ Mocctanaapt Pecny6nukn KasaxctaH
Kuprusus KG KelprelacTaHgapT
Poccus RU Pocctangapt
TapXuKkucraH TJ TagxukcTaHzapT

4 Mpukasom deaepanbHOro areHTCTBa Nno TEXHUHECKOMY PETYNIMPOBAHUIO M METPONOrun oT 21 okTAbps
2015 r. Ne 1607-CT MexxrocynapcTBeHHbI ctaHgapt NOCT 33418—2015 BBeaeH B 4eNCTBUE B Ka4eCTBE Ha-
uuoHanbHoro craHaapra Poccuickon ®eaepauun ¢ 1 ceHTabpsa 2016 1.

5 Hactoawmin ctaHgapTt aBnserca MognpuUMpoBaHHbIM MO OTHOLLEHMIO K MEXAYHAPOAHOMY AOKYMEHTY
OECD, Test No. 118:1996 «OnpeaeneHne cpegHe4ncrioBoi MONEKYNSAPHON MaccChl U CPEAHETO MOSEKYNIAPHO-
MacCOBOroO pacnpegeneHus nofnmepos MeETOAOM refb-npoHuKaloLwen xpomarorpadum» («Determination of
the number-average molecular weight and the molecular weight distribution of polymers using gel permeation
chromatographyy», MOD) nytem usMmeHeHus CTpykTypbl. ConocraBneHue CTPyKTYpbl HACTOALLEro ctaHaapra
CO CTPYKTYPOW NPUMEHEHHOTO B HEM MEXAYHAPOAHOIO AOKYMEHTA NPUBEAEHO B AOMNONHUTENBHOM NPUNOXKe-
Humn JA.

HaumeHoBaHWe HacToAWEro craHaapTa USMEHEHO OTHOCUTENbHO HAaUMMEHOBAHUS YKa3aHHOro Mexay-
HapoaHOro AOKyMeHTa AnA npuseaeHus B cootsercreue ¢ NOCT 1.5 (noapasaen 3.6)

6 BBEJEH BINEPBbIE
7 NMEPENSJAHUE. Mait 2019 .

Unpopmayus o eeedeHuu e deticmeue (npexkpawieruu delicmeus) Hacmosuweao cmaHéapma u usme-
HeHull K HeMy Ha meppumopuu ykasaHHbIX ebiuie 20cyfapcme nybnukyemcs 6 ykasamernsax HayuoHalbHbIX
cmanOapmos, usdaeaembix 8 IMUX 20cyfapcmeax, a maikcke e cemu ViHmepHem Ha calimax coomeemcmey-
HOWUX HaUUOHAaJlIbHbIX OpeaHoe o crmaHlapmusayuu.

B crniyqae nepecmompa, U3MEHeHusl ujiu omMeHbl Hacmosuwieeo cmaHO0apma coomeemcemeyrowjast
uHgopmayus bydem onybnukosaHa Ha oguyuanbHOM uHMepHem-catime Mexeocy0apcmeeHHo20 coeema
o cmaHO0apmua3aayuu, Memponozuu u cepmugukayuu 8 kamanoee «Mexzocyd0apcmeeHHble crmaH0apmbi»
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M E X T OCUYOAUPCTUBETUHHBbB H CTAHAOAPT

METOAbI NCMNbITAHUA XUMUYECKOW nrPoayKuuu, NPEACTABNAIOWEN ONACHOCTb
AnA OKPYXXAIOLWWEWN CPEADbI

Onpeaenexne cpeaHeil MONeKynApHOM MacChl M CPeaHEro MosieKynsipHO-MaccoBOro
pacnpegesieHns NONUMEPOB MEeTOAOM refib-NPoHUKatoLei xpomaTtorpadum

Testing of chemicals of environmental hazard. Determination of the number-average molecular weight and the
molecular weight distribution of polymers using gel permeation chromatography

Dara BBegeHuss — 2016—09—01

1 O6nacTb NnpUMeHeHus

HacToawui cTaHaapT ycTaHaBnMBaeT METOA ONPeLEneHns CpeaHel MOMNEeKyrnAPHON Macchl U Moneky-
NAPHO-MAaCCOBOro pacrnpeaeneHust NOfIMMEPOB C NCMOSb30BAHUEM refb-NPOHNKAIOLLEN XpoMaTorpacdum.

2 OOwme cBepgeHns

2.1 MNonumepHble MOMEKYNbl CYLLECTBEHHO Pa3NM4YaloTCs No CBOMM CBOMCTBaM. B €BA3M C 9TUM HEBO3-
MOXHO pa3paboTaTb OAUH YHMBEPCasbHbI METOA, TOYHO YCTAHABMMBAIOLLMIA YCIOBUSI pAsAEneHns U OLIEHKU
NONIMMEPHBIX MOMEKYN U NPeaycMaTpUBaOLMIA BCE BO3MOXHbIE BAPUAHTbl U OCOBEHHOCTU MX NOBEAESHUA.
B 4acTHOCTM, CNOXHbIE NOSIMMEPHbIE CUCTEMbI YACTO HE NOAAAIOTCA aHANMM3y C MOMOLLBIO FeNb-NPOHUKAIOLLENH
xpomarorpadcuun (IMX). Ecnu IMX He npuMeHuMa, TO MONEKYNSPHYIO MacCy onpeaensior ¢ UCMNonb30BaHWEM
Apyrx MeToaoB (CM. NpunoxeHue A). B Takux crnyyasix B oT4eTE O NPOBEAEHUW UCMbITAHUSA YKA3bIBAIOT NOSI-
HYI0 UHpOPMaLMIO U MPUBOASAT OOOCHOBAHME UCMONb3YEMOr0 METOAA.

2.2 Meroa, npenCTaBneHHbIN B HACTOSILLIEM cTaHaapTe, ocHoBaH Ha DIN 55672 [1]. Moapo6Has nHdop-
MaLus o0 npoueaype UCNbITAHNA U OLEHKe pe3ynbTaToB NpUBEAEHA B YkazaHHOM cTaHaapte. Jliobble usmene-
HWUS1 YCNOBUM UCNLITAHUA A0MKHbI ObiITb 0G0CHOBAHBI.

2.3 B npeacTaBneHHOM METOAE B Ka4eCTBE CTaHAapTHOIO BeLLEeCTBa AN KanubpoBKM UCNONb30BaHbI
obpasLbl MONMCTUPONa ¢ U3BECTHOW NONUAUCTEPCHOCTLIO. KpoMe Toro, nonuctupon Moxet Gbitb moaudu-
LMPOBaH AN MOMy4YeHUs CTPYKTYP, COOTBETCTBYIOLLMX ONpeZierieHHbIM NonmMmepam, Hanpumep BOAOPacTBO-
PUMbIM U ANUHHOLIENOYE4YHbIM PAa3BETBNEHHbIM NONMUMMEpamM.

3 Uccnepyemble nokasaresniv U eAMHULLI U3MEepPeHUs!

3.1 CpeaHeunCnoByI0 MONEKYNAPHYIO Maccy M, n cpejHEMacCOBYIO MOMNEKYMAPHYIO Maccy M,, Bblumc-
NAOT MO COOTHOLLEHUSIM:

M =—=t ")

N3paHue ocdmumnansHoe
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roe H; — ypoBeHb cUrHana [eTekTopa no cpasHeHuto ¢ 6a3oBoii nuHKeit ansa obbema yaepxusanna V;;
M; — monekynsipHas macca dpakumn nonuMepa npu obbeme yaepxusanus vV,
N — 4Kucno MHGPOPMAaLMOHHBIX TOYEK.
3.2 LLinpuHa MOneKkynapHO-MaccoBOro pacnpeaeneHus, Kotopas ABMAETCA nokasarenem AUCnepcHoCcTH
CUCTEMbI, ONpeAeneHa cooTHoleHuem M, /M,,.

4 CtaHpapTHble BelecTBa

Mockonbky MX BNSAETCA OTHOCUTENbHLIM METOAOM, TO HE0OX0AUMO NPOBOAUTL kKanubpoBKy. Kak npa-
BWIO, B KAYECTBE CTAHAAPTHOrO BELLECTBA UCMOSb3YIOT NONUCTUPON C pacnpedeneHMem B Y3KOM UHTepBane
W NINHEHBIM CTPOEHWUEM C U3BECTHBIMU CPEaHUMU MONEKyNApHbIMU Maccamu M, n M, u n3BECTHbIM MONeKy-
NAPHO-MACCOBbLIM pacnpeaeneHmemM. KanmbpoBoUHYO KPMBYIO UCMONb3YIOT A4S ONPEAENEHNA MONEKYIAPHON
Macchl Npobbl HEM3BECTHOTO NONKUMepa, TONBLKO ECNU YCNOBUA pasgeneHus npobbl U CTaHAapTHOTO BELLECcTBa
ABNATCA UAGHTUYHbIMW. ONpeaensaeMoe COOTHOLUEHUE MEXAY MOMNEKYNsipHOW Maccoi u o6beMoM yaep-
XKUBAHUA AENCTBUTENLHO TONbLKO ANS KOHKPETHbIX YCOBUMI UHAMBUAYANbHOTO UCMLITAHUSA. YCMOBUS nNpexae
BCEr0 BKIOYAIOT TeMneparypy, pactBopuTenb (MM CMECh pacTBOPUTENER), YCNOBUA XpomaTtorpadumposaHua
U Pa3aenuTenbHYIO KONOHKY Ui CUCTEMY KOJIOHOK. MonekynsipHble Macchbl Npo6, onpeaeneHHble Takum 06-
pas3om, ABNATCA OTHOCUTENbHBIMU 3HAYEHUSAMMW U ONUCbIBAIOTCA KaK «3KBUBaNEHTHbIE NOAUCTUPONY MONEKy-
NAPHbIE MacCbl». 3TO 03HAYAET, YTO B 3aBUCMMOCTM OT CTPYKTYPHBIX U XMMUYECKMX pasnnuuuit Mexay npobovi
W CTAHAAPTHLIM BELLECTBOM MOMNEKYISAPHbLIE MACChl MOTyT B 60MbLUEN MW MEHbLUEW CTENEHU OTNUYATLCA OT
abconioTHbIX 3HaYeHui. Micnonb3oBaHWe Apyrux CTaHAapTHLIX BELECTB, HAaNpUMep NONMUITUNEHTNIUKONSA, NOo-
NUATUNEHOKCMaAa, NONMMETUNMEeTakpunaTa, NnonuakpunoBOo KUCNOTbI, AOIMKHO BbiTb 060CHOBAHO.

5 MpuHumn metopa

5.1 ITIX npeacrasnaeTr coboi 0cobblii TUM XUAKOCTHON XpoMartorpaduu, B KOTOpom npoba pasgens-
€TCSl COOTBETCTBEHHO rMAPOANHAMUYECKOMY 0O6BbEMY OTAENbHLIX KOMMOHEHTOB [2]. PasaeneHue npoBoaUTCA
no Mepe NpoxoXgeHUs NPoObl Yepes KOMOHKY, 3aMONHEHHYIO NOPUCTLIM MaTepuanoM, 06bIMHO OPraHNYECKUM
reneM. HebonbLume Monekynbl NPOHUKAIOT Yepes NMopbl, B TO BPEMS KaK KPYMHbIe MONEKYNbl 3a€PKUBAIOT-
cA. MNyTb KPYNHbIX MOMEKYN KOPO4e, NO3TOMY OHU JMNIOUPYIOTCA NepBbIMUA. Monekyrbl CO CpeaHUM pasmepoMm
NPOHUKAIOT Yepe3 HEKOTOPbIE NOPbLI U 3NIOUPYIOTCH No3aHee. Camble ManeHbKMe MONeKyrbl CO CPeaHUM ru-
APOAVMHAMUYECKUM PAAUYCOM MEHbLLIE, YeM MOPbI rens, MPOHMKAIOT Yepe3 NOPbl U AMIOUPYIOTCSI MOCNEAHUMMU.

5.2 TeopeTnuecku pasaeneHue perynupyercs TONbKO pasMepoM MOMEKYI, HO Ha MPaKTUKe TPYAHO U3-
Gexarb BnusiHUA HekoTopblx adhcdekToB abcopbumun. HeogHopoaHas ynakoBka KONOHKM U MEPTBbIE 0GbLEMBI
MOTYT YXyALUUTb pasgeneHue [2].

5.3 [lerekTupoBaHue NpoBOAUTCA, HaNpUMep, No nokasarenio NPenoMNeHus unu YP-nornoLueHuo anio-
aTa 1 No3BoNsgeT NONy4UTb KPUBYIO HOPMANbLHOIO pacnpeaeneHns MonekynsipHon maccol. OgHakKo Ans HaHe-
ceHuA hakTM4ecKux 3Ha4eHUN MONEKyNAPHON MacChl HA KPUBYIO crnelyeT OTkanuMbpoBaTb KONMOHKY NponycKa-
HUEM NONMMEPOB C U3BECTHOW MONEKYNAPHOW MAcCoi U CTPYKTYPOM, AHANOTMYHOW CTPYKTYpe Uccneayemoro
nonmmepa, HanpuMep pasnu4yHbix o6pasyos nonucrtupona. Kak npaeuno, nony4yaercs kpusasi lFaycca, MHo-
raa UCKaxeHHast HebOoNbLUIMM XBOCTOM 32 CHET NPUCYTCTBUS HU3KOMONEKYNAPHBIX (PpakUmii, C BEPTUKANbHOW
OCbl0, YKa3bIBaIOLLEH KONMMYECTBO NO MACCe PasfiIMyHbIX ATIIOMPOBAHHbLIX MOMEKYN C pa3HOW MACCOW, U ropu-
30HTanbLHOW OCbIO, yKa3biBaloLwen norapudPMuyeckne sHaueHust MONeKynsipHoOMW MacCbl.

6 locToBEepHOCTb UCNbITAaHUA

Bocnpou3BoauMOCTb (OTHOCUTENbLHOE CTAHAAPTHOE OTKIMOHEHUE) obbeMa yaepXuBaHua 40mMkHa ObiTb
Hwke 0,3 %. Tpebyemas BOCNPOM3BOAUMOCTL aHaNU3a MOXET ObITb o6ecnedyeHa nyTeM KOPPEKTUPOBKMN C UC-
Nonb30BaHWEM CTaHAapTHOrO BELLECTBa, €Cnu XpomMaTorpaMmma OLEHUBAETCA B 3aBUCUMOCTU OT BPEMEHU U
HE COOTBETCTBYET yKa3aHHOMY Bbile kputeputo [1].
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XapakTepHble 3HaYeHWs MONEKYNsAPHOW MacChl M NONMAMCNEPCHOCTU 0Opa3LoB nonucTupona npea-
cTaBneHbl B Tabnuue 1.

Tabnuuya 1— XapakTepHsle 3Ha4€HNA MONEKyNAPHOI Macckl U cooTHoLerus M, /M, ans o6pasLioB nonvcTupona

M, M, /M,
M, < 2000 M, /M, < 1,20
2000 < M, < 108 M, /M, < 1,05
M, > 108 MM, <1,20
MpuMedaHune — 3HadeHue Mp ABNAETCH 3HAYeHWEeM MONEKYNApHOW Macchl obpaslia B MakcUMyMe nuka.

7 OnucaHue ucnbITaHusA

7.1 MpurorosneHue ctaHaapTHbIX PACTBOPOB NonAUCTUPONa

7.1.1 OBpasubl NONUCTUPONa PacTBOPSIOT B BbLIOPAHHOM pacTBOpUTENE (AMIOEHTE) NPY TLLATENbLHOM Ne-
pemeLurBanuu. Mpu NpUroToBNEHMM pacTBOPOB cneayeT cobnioaaTb pekomeHaauum U3rotToBuTens obpasuos.

7.1.2 KOHLEHTpaumu UCnornb3yeMbiX CTAaHAAPTHLIX PACTBOPOB BbIGMPAIOT B 3aBUCUMOCTM OT PasfUYHbIX
hakTopoB, HaNPUMEp UHXEKTUPYEeMOro ob6bema, BA3KOCTU pacTBOPa U YyBCTBUTENLHOCTM Aetektopa. Makcu-
MarbHbIN MHXEKTUPYEMBI 00bEM crieayeT noabuparb ¢ y4eTOM ANMHLI KONOHKN BO M3bexaHue ee neperpysku.
TUNUYHBIE UHXEKTUPYMblE OOBEMBI ANA aHANMMTUYECKOTO pasfeneHus Npu UCnonb3oBaHun MIX Ans KONOHOK
pa3mepom 30 cm x 7,8 MM 06bIMHO HaxoaATca B npeaenax ot 40 ao 100 mkn. Bo3MoxxHO ucnonb3oBaHue 60nb-
LKMX 00LEMOB, HO He npesbiLuaowmx 250 mkn. CneayeTr onpeaenuTb ONTUMAaNbHOE COOTHOLLEHUE MEXAY MH-
JKEKTMPYEMbIM 0ObEMOM U KOHLIEHTPAaLMEl CTaHAAPTHOTO pacTBopa nepea hakTU4HeCcKomn KanmbpoBKOM KONOHKK.

7.2 MNMpuroroBneHue uccrieayeMbix pactsopoB

B o0wem cnyyae npoueaypa npurotToBreHUs uccneayembix pacTBOPOB aHaroruyHa npoueaype npu-
roTOBMIEHUS CTaHAapPTHbLIX pacTBopoB. Mpoby uccneayemoro nonmmepa pactTBopsiioT B NOAX0ASALLEM PacTBO-
puTene, HanpuMep TeTparugpodypare (Tr®), npu TLwATensHOM NepeMeLLIMBaHumK. PacTtBopeHue Henb3a npo-
BOAWTL Ha ynbTpa3BykoBoi 6aHe. Mpu HeoGX0AMMOCTH NPUIOTOBIEHHDIN PACTBOP OYULLAIOT, NPONYCKan Yepes
MeMOPaHHbIN PUNLTP C pasMepoM nop B aAuanasoxe ot 0,2 Ao 2 MkM. Ecnv B NnpuroToBneHHOM pacTeope
MPUCYTCTBYIOT HEPACTBOPEHHbIE YaCTULbl, TO 3TO CneayeT yka3aTb B OTYETE O NPOBEAEHUN UCNLITAHUA, NO-
CKOMbKY TaKkue 4acTuLbl MOTYT ABNSATLCS MOSIEKYNaMu C BbICOKOW MOMNEKYNSIPHOW Maccon. [ina onpeaeneHus
MPOLEHTHOro CoAEeMKaHUA HEPACTBOPEHHbIX YacTUL, N0 Macce UCMONb3YIT COOTBETCTBYIOWMI MeToa. Mpu-
rOTOBJIEHHbIE PAaCTBOPbLI MOXHO UCMNONbL30BaTh B TEYEHUE 24 4.

7.3 O6opynooBaHue

7.3.1 Xpomarorpad ans [MX BkniovaeT crneayolme anemMeHTbI:

- pesepsyap AN pacTBOPUTENS;

- perasarop (npu Heo6xoanMocTh);

- Hacoc;

- racuTens nynescayumn (Npu HeoBXoaANMOCTN);

- CUCTEMa UHXXEKTUPOBaHWS;

- Xpomartorpauyeckme KONOHKN;

- [eTeKTop;

- pacxogometp (nMpu HeobxoauMocTH);

- cucrema ans perucrpauum u 06paboTku AAHHBIX;

- CINMBHOW pesepayap.

7.3.2 Heo6x04MMO rapaHTUpOBaTh MUHEPTHOCTb CUCTEMBI MO OTHOLLEHWIO K UCMOMNb3yEeMOMY PacTBOpUTE-
no (Hanpumep, 3a CYET UCMONb30BaHUSA CTarnbHbIX KANUMNAPOB NPU NMPUMEHEHUn TId).

7.4 ViHXeKTUpOBaHMe U cucTeMa nogayu pactBopuTens

OnpegeneHHblit 06LEM UCCNEeAYEMOro PacTBOPa 3arpy’KatoT B KOJTOHKY Ha YETKO OTPaHUYEHHYIO 30HY,
BPYYHYIO UNM UCMIONb3Ys aBTocamnnep. MNpu BHeCeHU npobbl BPYYHYIO CIULIKOM GbICTPOE ABWXEHWE UMK
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ocnabrneHne NopLUHA LWNPULA MOXET NPUBECTM K MOrPELLUHOCTM B U3MEPEHUN MONEKYNAPHO-MaCcCoOBOro pac-
npeaeneHus. Cucrema nogayun pactsoputens AoskHa ObiTb, HACKONBLKO 3TO BO3MOXHO, CBOGOAHOM OT Nyrb-
cauuii. B nyywem cny4vae cuctema gomkHa ObiTb CHabeHa racutenem nynscaumnm. CKOpOCTb NOTOKa AOSHKHA
COCTaBnNATb nopaaka 1 Mn/MuH.

7.5 KonoHka

WcnbiTaHne APOBOAAT C NCNONMbL3OBAHUEM OJJ,HOVI KONMOHKMU UNN HEeCKONbKMX nocrneaoBaTefibHO coeau-
HEHHbIX KONOHOK. B kayecTee matepuana Ans KOMOHKU (KOSIOHOK) MOTYT MCMONb30BaTb NOPUCTLIE MaTepua-
bl, XapakTepuayoLmecst ONpeaeneHHsIMU CBOMCTBaMM (HanpuUMep, pasmep nop, npeaen akcknoanm). Beibop
marepuana unm anuHbl KONOHKX 3aBMCKT OT CBOICTB MCCNeAyeMoro nonuMepa (rmapoanHammu4eckuii ooem,
MOMEKYNAPHO-MaCCOBOE pacnpefenieHne) U KOHKPETHbIX YCNOBUIA, UCNONb3yEMbIX ANA pasgeneHus, Takux
Kak pacTBOpUTENb, TEMNEpaTypa u cKopocTb noToka [1], [2], [3].

7.6 Yucno TeopeTuUyeCKUX Tapenok

KOnoHKy nnum cucremy KONOHOK, MCMOMb3YEMbIX AN pasfeneHust, Cneayer oxapakTepusoBarb N0 YUCHTY
TeopeTUYECKMX Tapenok. B cnyyae ucnons3oBaHusa TP B KAYECTBE SMIOEHTA YNCNO TEOPETUYECKUX TAPENOK
OMpeaensioT Npu 3arpy3ke pacTeopa aTunNdeH30ma unu pyroro NOAXOAALLEro HENONsIPHOTO PaCTBOPUTENS B
KOSNOHKY C M3BECTHOW ANUHON. YnCNO TEOPETUYECKUX TAPENOK BIMUCNAIOT NO COOTHOLLEHUIO

i)
N =554 —= (&)

12

v, Y
N=16|-% |, 4
w
rae N —yucno TEOPETUHECKUX Tapenok;
Ve — 00bem yaepXXneaHnAq B MaKCMMyMe nuka,
W — LuMpuHa n1Ka y OCHOBAHUS;
W1/2 — LUIMpPUHa N1UKa Ha NONOBUHE BbICOTbI.

nnun

7.7 3ppeKTUBHOCTL pa3geneHus

7.7.1 B BOMOMHEHME K YMCNY TEOPETUYECKMX TAPENOK, KOTOPOE SIBMAETCA BENUUUHOM, XapaKTepU3ylo-
e MPOnyCKHYIO CNOCOBHOCTb KOMOHKM, TakKe oLeHUBaloT apPeKTMBHOCTL pasaeneHus, KOTopylo onpeae-
NAET KPYTU3HA KanuGpoBO4YHON KpnBOW. DPPEKTUBHOCTL pa3eneHust KONOHKW BbIYMCIISIIOT MO COOTHOLLIEHUIO

1 -V
eM, ~ Ve(10.M cm3
xeltoMy) >6,00 — |, (5)
Mnowasb NonepeyHoro CeyeHust KONoHKU cm2

rae Ve,Mx — 00beM yaepxnBaH1a AnA NONMCTMPOIa C MOSIEKYNAPHON Maccon M, ;

Ve(1OM ) — o6beM yaepxmBaHus Ansi NONIMCTUPONa C MOEKYNsSPHON maccoit, Gonbei B 10 pas.
X

7.7.2 PaspewaroLLyto cnocoBHOCTb R KONOHKMU (CMCTEMbl KOMOHOK) BLIYUCAAIOT No hopmyrne
ve1 _vez 1

Ry, =2 : ,
2 W, +W, log, (Mz/M1)

©)

rae Vyq, Vyp — 06beMbl yaepinsanus Ans AByx 06pasLoB NONUCTUPONA B MaKCUMYME MUKa;

W,, W, — WwmpuHa nukos y OCHOBaHUS,
M,, M, — monekynapHble Maccbl B MakCUMyMe nuka (40SDKHbI pasnuyarhes B 10 pas).

7.7.3 3Ha4yeHne R cucrtembl KONMOHOK AOMKHO ObIThb Bbiwe 1,7 [4].
7.8 PacTBOopuTtenu

Bce pactBoputenu A0MmiHbl ObiTb BbICOKOYMCTbIMKU (MPU UCMONb30BaHUU T ero yucrora A0MKHa Co-
craenatb 99,5 %). Pesepsyap ansa pactsoputens (€cnm Heobxoanmo, B atmocepe MHEPTHOTO rasa) A0SHKEH

4
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ObITb 4OCTAaTO4HO BONbLUMM ANSA KanMGPOBKM KOMOHKW M aHanu3a HeCKoNbkux Npo6. PacTtBoputens cnegyer
AerasupoBarb nepea ero nogayei B KONOHKY C MOMOLLBIO HAcoca.

7.9 KonTponb Temneparypbl

TeMnepatypa Knio4eBbIX BHYTPEHHUX AMEMEHTOB (MHXXEKLIMOHHOW METIM, KONOHOK, AeTEKTOpa U TpyGoK)
[OMKHA ObITb NOCTOAHHOM U COOTBETCTBOBATL BLIGOPY PACTBOPUTENSI.

7.10 feTtexTop

[erekTop npeaHasHayYeH AN KONUYECTBEHHON PErMCTPaLMKM KOHLIEHTPaLMKU pacTBopa, 3NOMPOBAHHOTO
13 KONOHKU. [INA NpeaynpexaeHns HexenarensHOro pacluMpeHusi NUKOB 0ObLEM KIOBETbI IETEKTOPA AOIMKEH
ObITb KaK MOXXHO MeHbLle. OObEeM KIOBETHI HE AOIDKEH NpeBbiwarb 10 MK, KPOME Cry4YaeB UCNONb30BaHUA
AeTeKkTopa CBEeTOpaCcCestHns U BUCKO3MMETPUYECKOTO AeTekTopa. [na AeTekTupoBaHus 06bIMHO MCNONb3YIOT
andpepeHumanbHyio pedpakTtomeTpuio. B oTaenbHbIX CryyYasax ¢ y4eToM onpeAeneHHbIX CBOWCTB uccneny-
eMoro pactsopa unu aneHTa Tpebyerca ucnonbL3oBaTth Apyrue TUNbl 4eTekTopoB, Hanpumep Y&/BUI, UK,
BUCKO3UMETPUYECKUE AETEKTOPLI U T. A. (CM. 7.3).

8 [laHHbIe 1 OTYET O NPOBeAEeHUUN UCTILITAHUSA

8.1 O6paGoTKa pesynsraToB

8.1.1 Kputepuu ans nogpobHOI OLEHKU pe3ynbTaToB UCMbITaHUSA, a Takke TpeboBaHua k coopy u 06-
paboTke AaHHbIX NpeacTaBneHsl B [1].

8.1.2 [ina kaxxgoro uccnegyemMoro pacteopa npoBoAAT ABa HE3ABMCUMbIX UCTIbITAHUA. Pe3ynbrarbl Kax-
[0r0 UCMbITAHUA PacCMaTPUBAIOT MHAMBUAYANbHO.

8.1.3 3navenua M,, M, M, /M, Mp cneayeT NpUBOAUTL AN KAaXAO0ro ucnbiTaHusa. Heo6xoammo 4eTko
yKa3arb, YTO NOMYYEHHbIE 3HAYEHUS ABMAOTCA OTHOCUTENbHLIMU 3HAYEHUSIMM, IKBUBANEHTHBIMU MOMNEKYNsAp-
HbIM MaccaMm UCMOMb3yeMOro CTaHAapTHOTO BELLECTBA.

8.1.4 MNocne onpeaeneHnsa 00bLEMOB YAEPXKUBAHUSA UNTU BPEMEHU YAEPKUBAHUSA (CKOPPEKTUPOBAHHbIX C
MCNonb30BaHWEM BHYTPEHHEro CTaHaapTa) CTPOAT rpadomk 3aBUCUMOCTH IogM,J (rae Mp npeacTaBnaeT Makcu-
MYM NUKa CTaHOAPTHOro BELLECTBA, MCMOMb3YEMOro Ans KanuOpoBKK) OT OHOTO U3 YKa3aHHbLIX KONUYECTBEH-
HbIX Nnokasarenei. TpebyeTcs He MeHee ABYX ToYeK Ha 10 3Ha4YeHUit MONEKYNAPHON MacChl U HE MEeHee NATH
TOYEK ANsi MOCTPOEHMA KannBpPOBOYHON KpUBOIM. [uana3oH MONEKYNAPHbIX MACC HA KanMGPOBOYHON KPUBOW
[OIDKEH BKIIOYaTh Npeanonaraemble 3HaYEHUs MONEKYNAPHOW MacChbl uccneayemoro nonumepa. KoneyHas
TOYKa KpUBOW (HU3Kas MOMEKYNspHas Macca) onpeaensercs H-rekCunOeH30n0M Unu ApYruM NoAXOAALLUM
HenonsipHbIM pacTeopuTenem. CpeaHe4nCIIoBYIO U CPeLHEMACCOBYIO MOMEKYNAPHbIE MacChl 06bIMHO onpeae-
NSAT C UCTIONL30BAHUEM 3MEKTPOHHBIX METOA0B 06PabOTKU AaHHbIX, OCHOBLIBASAICL HA COOTHOLLEHUAX, NPU-
BeeHHbIX B pasaene 4. UHhopmauusa o metogax py4Hor o6paboTku AaHHbIX NpeacTaBneHa B [3).

8.1.5 KpuByto pacnpeaeneHusi npeacTaensioT B Buae Tabnuubl UM pucyHka (pa3HOCTHas 4acToTa unm
CymMMa MPOLEHTOB B 3aBUCUMOCTH OT logM). B rpadhmyeckom npeacraBneHun nepeas AecaTka MOnNeKkynsapHbixX
Macc A0MKHA ObITb LUMPUHON NPUMEPHO 4 CM, U MAKCUMYM MUKA JOIMKEH UMETb BLICOTY MPUMEPHO 8 CM.
B cnyyae uHTerpanbHbIX KpUBBLIX pacnpeaeneHnst pasHuua no ocu opauHar B npegenax ot 0 % ao 100 %
JOMKHa coCTaBnATb NpuMepHo 10 oM.

8.2 OTyeT 0 NpoBeAeHUU UCTbITAHUSA

OTYET 0 NPOBEAEHUN UCTILITAHUSI LOIDKEH COAEPXaTh CHEAYIOLLYI0 MH(OPMAaLMUIO:

Wcenegyemoe BeLLECTBO:

- JocTynHasi uHdopmauus 06 uccreayemom BeLLECTBE (XUMUYECKas uaeHTudukaumsa, nodasku, npu-
mMecw);

- OMUCaHWEe NPUroTOBNEHMS MCCNIEAYEMOTO pacTBopa, HabnogeHNs U BO3HUKLUME TPYAHOCTH.

OGopyaoBaHue:

- pe3epByap AN pacTBOPUTENS, MHEPTHLIA ra3, Aerasaums pacTBOpUTENs, COCTAB paCTBOPUTENS C yKa-
3aHMEM Npumeceit;

- Hacoc, racuTenb Nynbcauumn, CMCTeEMa MHXEKTUPOBAHUS;

- pasaenuTenbHble KONOHKN (M3roTOBUTENb, NMOMHAas UHGopMaLMs 0 XxapakTepUCTMKaxX KOMOHKU, B YacT-
HOCTU pa3mep nop, pasaenuTesnbHbIi Matepuan u T. 4., YUCo, ANUHA U NOPSA0K UCTONb3YEMbIX KOMOHOK);
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- YUCNO TEOPETUYECKUX TAPESNOK KOSIOHKU (MM CUCTEMbI KOFIOHOK), 3¢pdPEKTUBHOCTL pasaeneHus (pas-
peLuaoLlas cnoCoGHOCTb CUCTEMDbI);

- uHdopmMauyma 0 CUMMETPUN NMUKOB;

- Temneparypa KONOHKU, BUJ TEMMNEPaTyPHOro KOHTPONS;

- AetekTop (NPUHUMM M3MEPEHUs, TUN, OOLEM KIOBETbI);

- pacxogoMeTp, NPy UCMONbL30BAHWU (U3rOTOBUTENb, MPUHLIMN U3MEPEHUSI);

- cucrema cbopa n 06paboTku faHHbIX (annapaTHoe U NPorpaMMHOe obecneyeHmne).

KanubpoBka cuctemsi:

- noapoBHOe onMcaHue MeEToAA NOCTPOEHNUST KanMBPOBOYHON KPUBOW;

- MHOpMaLMA O KpUTEPUAX KavecTBa Ang AaHHOro metoga (Hanpumep, KoadUUMEHT KOppensuuu,
cymma KkBaJpaToB OLLMBOK U T. A.);

- nHdopmMauyua 060 Bcex IKCTpanonAumMax, Aonyckax u NpubnNuXeHUsx, CaAenaHHbIX BO BPEMS UCMbITa-
HUSA, OLEHKM 1 06paboTKM AaHHbIX.

Bce namepeHnus, ucnonb3yemble 4na NOCTPOEHUA KanMBPOBOYHON KPUBOM, MPeACTaBNAOT B TaBNUYHOM
dopme, BKMIOYAIOLLEN CneayoLLyo MHOPMAaLMIO ANA KaXa0i TOYKN KanMbBpPOBOYHOWM KPUBOMW:

- HaumeHoBaHue obpasua CTaHAAPTHOrO BELLECTBA;

- usrotoButens obpasya;

- 3HA4YEHUA nokKasarenemn Mp, M, M, M,/M, ana ctaHaapTHbIX BELECTB, YKA3aHHbLIE U3rOTOBUTENEM
UNK NOMyYEHHbIE NPU NOCNEAYIOLWEM UCNBITAHUK C ONMCAHUEM UCMONb3YEMOro METoAa;

- UHXEKTUPYEMbIi 00bEM U UHXEKTUPYEMAs KOHLIEHTpauus;

- 3HaueHue M, ucnonb3osaHHoe ana KanubpoBKuy;

- 00beM yaep>KUBAHUSI UMW CKOPPEKTUPOBAHHOE BPEMS YAEPXUBAHUS, UBMEPEHHOE B MAKCUMYME MNUKA;

- 3HaueHue M, paccunTaHHoe B MakCcUMyMe nuka;

- owmbka B NpOLEHTaxX OT PACCUUTAHHOTO 3HAYEHUS M, v 3Ha4eHns B COOTBETCTBUM C KanubpoBOYHON
KPUBOW.

OueHka pesynsraTos:

- OLEHKa Ha BPEMEHHON OCHOBE — BCE MeToAbl AnA obecneyeHus Tpebyemoro BocnpouseeaeHus (me-
TOA KOPPEKTUPOBKW, BHYTPEHHUI CTAHAAPT U T. N.);

- nHdopMauua 0 NPOBEAEHNMN OLIEHKM Ha OCHOBE 00beMa yAEPXKUBAHUSA UMW BPEMEHUN YAEMKUBAHUS;

- nHdopMauua o0 npegenax OUeHKU, ecnu NUK Obin HE NOMHOCTLIO NPOaHaNM3npPOBaH;

- onucaHue MEeTOAO0B CrnaXMBaHusl, MPU UCMNOMNb30BAHUN;

- MoaroToBKa U NpeaBaputensHas o6paboTka uccnegyeMoro pacTeopa;

- MPUCYTCTBUE HEPACTBOPEHHBIX YACTHULL;

- WHXEKTUPYEMbIH 0OBEM, MKI1, U MHXKEKTUPYEMAS KOHLEHTPALUS, MI/MIT;

- HabnoaeHus, ykasbiBawwme Ha 3 deKTbl, NPUBOASLLNE K OTKIIOHEHUAM OT TEOPETUYECKOrO Mpo-
duna MX;

- noapo6Hoe onucaHue BCeX U3MEHEHUI NPOLIeAYPbl UCNbITAHUS;

- AnanasoH 3Ha4YeHu OLLIMBOOK;

- Apyras uHcopmauus n HabnwaeHus, UMeIoLLIMe 3Ha4YeHne AN UHTEPNPETALMM PE3ynbTaToB.
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MpunoxeHue A
(pekomeHpyemoe)

MpuMepbl APYTMX METOAOB ONpeaeneHns CPeaHeYnCroBOi MONEeKYNAPHOI Macckl M, nonumepoes

X sBnsetcs Hanbonee NpeanoYTUTENBHBIM METOIOM OMNpPeAeneHNa CpeaHeYnCnIoBON MONeKYNApHOA Maccel M,
nonuMMepoB, 0cobeHHo ecnu nMeeTcs Habop CTaHAapTHLIX BELWECTB, CTPYKTYpa KOTOPLIX CpaBHUMa CO CTPYKTYpOI uccne-
AyeMoro nonumepa. B Tex cnyyasx, Korga CyLecTBYIOT NpakTuyeckne TpyAHOCTU B NpuMeHeHun IMIX unu npeanonaraeT-
€A, YTO UccrefyeMblid nonumep He ByAeT COOTBETCTBOBATL HOPMATUBHOMY KpuTeputo M, (Heobxognmo noaTBepxaEHNe),
MOTYT UCMONb30BaThb ansTepPHAaTUBHLIE METOAbI.

AA MeToabl, OCHOBaHHbIe Ha KONMIMraTUBHbIX CBOMCTBaXx

A.1.1 S6ynnnMockonua/KpMOCKOMNUS: MeTo/ BKIMIOYAET onpeaeneHne NoBbiLEHUS TOYKW kuneHus (abynnuockonus)
WU NOHMXKEHWS TOYKM 3aMep3aHusi (KPMOCKONUA) pacTBopUTens npu go6asneHun nonumepa. MNpuHUMN MeToga COCTOUT B
TOM, YTO BMMSAHWE PacTBOPEHHOMO MONMMEPa Ha TOYKY KUMEeHUsi/3aMep3aHna XUAKOCTU 3aBUCUT OT MONEKyNAPHON Macchl
nonumepa [5], [6] MeTtog npumennm ans nonumepos ¢ M, < 20 000.

A.1.2 lNoHnxeHWe faBrneHUs Napa: METOA BKIHOUAET U3MepeHUe AaBneHnn napa BoibpaHHON cTaHAAPTHON XUAKO-
CTK 40 1 nocne fo6aBneHna M3BECTHLIX KonmyecTs nonuMepa [5], [6]. Metoa npumeHum ana nonumepos ¢ M, < 20 000
(TeopeTuyecky; Ha NpakTUKe 3TO 3Ha4YEeHUe OrpaHNYEeHo).

A.1.3 MeMbpaHHass OCMOMETpPUS: METOA OCHOBaH Ha MpUHLUNE OCMOCa, T. €. €CTECTBEHHOW TeHAESHUUN Monekyn
pacTBOpUTENSA NepexoanTh Yepes NonynpoHuLaemMyto MeMbpaHy us pa3baBneHHOro B KOHUEHTPUPOBAHHLIA pacTBOp ANS
JOCTUXEHNSA paBHOBeCUS. B UCMbITaHUM MCTONB3YIOT pa3baBneHHbIA pacTBOpP € HYNeBOR KOHUEHTpaUWelh U KOHUEHTPUpo-
BaHHLIA pacTBoOp, cogepalluii nonumep. PMeKT NPOHUKHOBEHUS PacTBOPUTENS Yepes MeMOpaHy Bbi3biBaeT Pa3HOCTb
[l aBreHns, KoTopas 3aBUCUT OT KOHLIEHTpaLMKU 1 MONeKynsapHoi# Macckl nonumepa [5], [7], [8]. MeToa npumeHum ana no-
numepos ¢ M, B ananasoHe ot 20 000 go 200 000.

A.1.4 MNapodasHass OCMOMETPUS: BKITIOHAET CpaBHEHUE CKOPOCTU UCNAPEHNS a3po30nNsa YNCTOro pacTBOPUTENS CO
CKOPOCTSIMUA UCMapeHUs He MeHee Tpex aapo3oriell, cofepXKallmx NonuMep B pasnuyHbiX KoHueHTpauusx [5], [9], [10].
Metog npumeHnm ans nonumepos ¢ M,, <20 000.

A.2 MeToa KOHUEBbIX rpynn

Ans ucnonb3oBaHua 3Toro mMetoaa TpebyeTcs nonHas nHdopMaums o0 CTPyKType nonmMepa u npupofje KOHLEBbIX
rpynn B Lensx (KoTopble MOXHO OTNUYUTL OT OCHOBHOrO ckeneta, Hanpumep, ¢ nomouybio AMP unu TutposaHus/aepusa-
TU3auuK). YCTaHOBMB MOMNEKYNAPHYHO KOHLEHTPaLMIO KOHLUEBBIX rPynn, NPUCYTCTBYIOLLIUX B MOSIMMEPE, MOXHO onpefeniTb
3Ha4eHne MonekynapHoi maccel [11], [12], [13]. MeToa npuMeHnum ans nonumepos ¢ M, < 50 000 (c noHwxeHneM JocTo-
BEPHOCTH).
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MpunoxeHune JA
(cnpaBouHoe)

ConocTaeneHne CTPYKTYpPbl HaCTOALWEro CTAHAAPTA CO CTPYKTYPOH NPUMEHEHHOTO
B HEM MEXAYHapPOAHOro AOKYMeHTa

Tabnuya OAA1

CTpyKTypa MeXayHapogHOro AOKYMeHTa CTpyKTypa MeXrocyapCTBEHHOrO cTaHAapTa
Paspgen 1 —
Pasgen 2 2.1
Pasgen 3 22,23
Pasgen 4 3.1
Pasgen 5 3.2
Pasnen 6 4
Paspen 7 51
Pasnen 8 52
Paspen 9 53
Paspen 10 6
Paspen 11 7.1.1
Paspen 12 712
Pasgen 13 72
Pasgen 14 7.31
Pasgen 15 732
Pasgen 16 7.4
Pasgen 17 7.5
Pasgen 18 7.6
Pasgen 19 7.71
Pasgen 20 7.7.2
Pasgen 21 7.7.3
Pasgen 22 7.8
Pasgen 23 7.9
Pasgen 24 7.10
Paspen 25 8.1.1
Pasgen 26 8.1.2
Pasgen 27 8.1.3
Pasgen 28 8.1.4
Pasgen 29 8.1.5
Pasgen 30 8.2
Ilutepatypa Bubnuorpacus
Mpunoxexue MpunoxeHnue A
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Bubnuorpadusa

DIN 55672:1995 Gelpermeationschromatographie (GPC) mit Tetrahydrofuran (THF) als Elutionsmittel,
Teil 1 [Fenb-npoHukatowan xpomatorpadus (IMX) ¢ TeTparugpodypaHom (TId) B kade-
CTBe 3MoeHTa, YacTb 1]

Yau WW,, Kirkland J.J. and Bly D.D., 1979. Modern Size Exclusion Liquid Chromatography, J. Wiley&Sons (CoBpe-

MEHHas XUAKOCTHas XxpoMartorpadusi UCKIoYeHUs pasmepa)

ASTM D 3336-91, 1991  Standard Test Method for Molecular Weight Averages and Molecular Weight Distribution
by Liquid Exclusion Chromatography (Gel Permeation Chromatography — GPC, American
Society for Testing and materials, Philadelphia, Pennsylvania) (CTaHgapTHbliii MeTOA
onpefeneHUs cpefHeMaccoBO MOMEKYNSAPHOW Macchkl U MOJEKynspHO-MaccoBoro pac-
npeaeneHna XXUAKOCTHOIN renb-npoHuKaloLeih Xxpomatorpaduein)

ASTM D 5296-92, 1992  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 (CtaHaapTHbIiA MeTOA onpegeneHuns
cpefiHeMaccoBO MOMEKYNSPHOW Macckl U MONEKYNSAPHO-MaccoBOro pacnpefeneHuna no-
nuctupona renb-npoHUKaroLLein xpomatorpadueil BLICOKOro aBrneHust)

Billmeyer FW.Ir., 1984. Textbook of Polymer Science, 3 Edn., John Wiley, New York (Y4eBHUK MO U3ydeHUIO no-

nuMepoB)

Glover C.A., 1975. Absolute Colligative Property Methods, Chapter 4, in Polymer Molecular Weights, Part |, P.E. Slade,

Ir. ed., Marcel Dekker, New York

ASTM D 3750-79, 1979  Standard Practice for Determination of Number-Average Molecular Weight of Polymers
by Membrane Osmometry, American Society for Testing and materials, Philadelphia,
Pennsylvania (CtaHgapTHbIil MeTOA onpeaeneHna cpeHeYUucnoBoOin MONEKYNSApHO Mac-
Cbl NoNMMepoB MeMBpaHHON OCMOMETPUEN)

Coll H., 1989. Membrane Osmometry. In: Determination of Molecular Weight, A.R. Cooper ed., J. Wiley and Sons,

pp. 256—52 (OnpepeneHue MonekynspHOn Macchl)

ASTM D 3592-77,1977  Standard Recommended Practice for Determination Molecular Weight by Vapour Pressure,
American Society for Testing and materials, Philadelphia, Pennsylvania (Ctangapt ans
onpefeneHnss MoNeKynapHon mMacchel Mo onpeaeneHnto AasneHus napa)

Morris C.E.M., 1989. Vapour Pressure Osmometry. In: Determination Molecular Weight, A.R. Cooper ed., J. Wiley

and Sons

Schroder E., Muller G. and Arndt K.-F, 1989. Polymer Characterisation, Carl Hanser Verlag, Munich. (XapakTepuctu-

Ka nonumepos)

Garmon R.G., 1975. End-Group Determination, Chapter 3. In: Polymer Molecular Weights, Part |, P.E. Slade, Ir. ed.

Marcel Dekker, New York

Amiya S. et al., 1990. Pure and Applied Chemistry, 62, 2139—2146 (YucTtas n npukiagHas Xumusi)
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KnioueBble crioBa: xMMUYECKas NPOAYKLMSA, OKPYXaloLas cpeaa, CpeaHevucrioBasi MONeKymnsapHasa Macca,
cpeaHee MONeKynapHO-MacCcoBOe pacnpeaeneHue, refb-npoHuKanLLas xpoMarorpadus
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