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[lpeancnoBue

Llenun, OCHOBHLIE NPUHLUMNLI UOCHOBHOW NOPAAOK NpoBeAeHUA paboT No MeXrocyaapcTBeHHOW CTaHaap-
Tnsaumm ycrtaHoneHbl [OCT 1.0—92 «MexrocygapcteeHHasa cuctema crtaHgaptusaumn. OCHOBHLIe
nonoxeHma» NI OCT 1.2—2009 «MexrocygapcteeHHad cuctemMa ctaHgapTusaunn. CtaHgapTel MeXrocyaap-
CTBEHHbIE, NpaBnia N pekoMeHaaLnn no MexxrocygapcTBeHHoOU cTaHaapTusauun. lNpaeuna paspaboTky, Npu-
HATUA, NPUMEHEeHUA, OBHOBNEHNUSA N OTMEHbI»

CBegeHUA o cTaHgapTe

1 NMOAIrOTOBIEH MexrocyoapCTBeHHbIM TEXHUYECKUM KOMWUTETOM Mo cTtaHgaptusaumm TK 339
«be3onacHOCTbL Cbipbs, MaTepnarioB U BeLLeCTB» Ha OCHOBE CODCTBEHHOIo ayTeHTUYHOro nepesoda Ha pyc-
CKMN A3bIK MeXAYyHapOoaHOro AOKYMEHTAa, YKasaHHOro B NyHKTE 5

2 BHECEH®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynnposaHuio MmMeTponorim (PocctaHaapT)

3 NPNHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTU3aunumn, MeTPOOTUUA U cepTUgUKaLmm (Npo-
TokoN oT 22 nonsa 2015 1. Ne 78-11)

3a NPUHATUE NPOoronocoBarnu:

KpaTtkoe HauMeHOBaHUE CTPaHbl Koo ¢tpaHbl no CoKpalleHHOE HAMMEHOBAHUE HALIMOHANBLHOIO opraHa
no MK (MCQO 3166) 004—97 MK (MCO 3166) 004—97 no craHgapTusauunu

ApMeHUS AM MwuH3akoHOMUKKN Pecnybnnkn ApmeHuns

benapychb BY [foccTaHpapTt Pecnybnuku benapychb

KazaxcrtaH KZ [foccTaHpgapT Pecnybnuku KasaxcraH

Knprmnams KG KblprelacTaHgapT

Poccus RU PoccTtanpgapt

TamKKNCTaH TJ TamKkukctTangapT

4 TMpukasom PeaepanbHOro areHTCTBa No TEXHUYECKOMY PETryIMPOBaAHUIO M METPONOTMK OT 21 OKTADPH
2015T1.Ne 1607-cT mexrocygapctBeHHbIM cTaHaapTFOCT 33418—2015 BBeAeH B AeNCTBME B KAYeCTBE HaLlU-
oHanbHoOro ctaHgapTa Poccunckon ®eagepaunm ¢ 1 ceHTa6pa 2016 T.

5 HacTtoawun ctaHgapT MmoandpuumpoBaH no oTHoLWeHUIo K mexgyHapogHomy aokymeHTy OECD Test
Ne 118:1996 Determination of the number-average molecular weight and the molecular weight distribution of
polymers using gel permeation chromatography (OnpegeneHue cpegHe4YncrioBOU MONEKYNAPHON MacChl U
cpeadHero MonekynapHo-MaccoBOro pacnpeaeneHua nonmMmepoBs MeToA0M refb-npoHUKarLWwen XxpomMaTtorpa-
pun) NyTem UsmMeHeHUsa CTPYKTYpPbI.

CpaBHeHUe CTPYKTYPbI MeXayHapoaHoro AoKyMeHTa Co CTPYKTYPOM HacToALWero ctTaHgapTa npMseaeHo
B JOMONMHUTENBHOM NpunoXeHun JA.

HanmeHoOBaHMe HacTosAWero ctaHgaprta M3MeHeHO OTHOCUTENTbHO HauMeHOBaHUA MeXayHapogHoro
nokymeHTa anda npueegeHna B cootseTcTBUe ¢ TOCT 1.5 (NyHKT 3.5).

[TlepeBOa C aHIMMUCKOro s13blka (en).

CTeneHb coOTBETCTBUA — MoaudpuumposaHHada (MOD)

o BBEAEH BINEPBbIE

ViIHgbopmMauust 0b UMeHeHUSIX K HacmosiuweMy cmaHOapmy nybnukyemecs 8 eXXe200HOM UHQQopMalUOH-
HOM yKalamerse « HalyuoHarnbHbIe cmaHoapmabi», @ meKecm U3MeHeHUU U rnornpasoK — 8 eXXKeMeCSIYHOM UHQOP-
MalUOHHOM yKalzamerne «HauyuoHanbHbie cmaHOapmbi». B criydyae riepecMompa (3aMeHbl) Ui OMMEHbI
Hacmosuie2o cmaHOapma coomeemcmeyroujee yseoomiieHue byoem onybriuKogaHO 8 eXeMeCAYHOM
UHOpMaUUOHHOM yKaszamerne «HalyuoHanbHbie cmaHOapmbi». Coomeemcemeyiouwasd UHpopMaluus, yee-
OOMIIeHUE U meKcmbl pa3Mellaromcsi makxe 8 UHgpopMallUoHHOU cucmemMe oblueao rnonb3oeaHuss — Ha o u-

yuansHoOM caume QeodeparnbHo20 azeHmemea rno mexHU4ecKoMy pezaynuposaHuro U Memporioauu 8 cemu
VIHmepHem

© CrtaHpgapTuHdopm, 2016

B Poccuinckon egepaumm HacToSAWMN cTaHdapT HEe MOXKET ObITb MOMHOCTBIO UM YacTUYHO BOCNPOU3-

BeJEH, TUPaXMpoBaH U pacnpocTpaHeH B KadecTBe oduLnanbHOro nsgaHus 6es paspelueHmnsa PegeparnbHoro
areHTCcTBa Mo TEXHUYECKOMY PerynmpoBaHUo M METPONOrnu
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M E X T O CY 3D APCTWUBEWUHH bl I C T A H O A P T

METOObl UCMNbITAHUN XUMUYECKOU NPOAYKUWN, NPEOCTABNAIOLLEN ONACHOCTD
ONA OKPY)XXAIOLWEW CPEQbI

OnpepeneHune cpeaHen MONEKYNAPHOU Macchbl U cpegHero MoneKkynsapHo-MaccoBOro
pacnpegeneHnsa NnoaMMepoB MeTOAO0M refnb-npoHUKarwLlen XxpomMmartorpacdhum

Testing of chemicals of environmental hazard. Determination of the Number-Average Molecular Weight and the
Molecular Weight Distribution of Polymers using Gel Permeation Chromatography

[lata BBeaeHna — 2016—09—01

1 Ob6nacTb NpUMeHeHus

HacTtoawwuin ctaHaapT ycTaHaBNMBaeT MeToa onpeaeneHns cpeaHein MoeKkynsipHOM Macchl M MOJIEKY-
NAPHO-MacCcoOBOro pacnpeaeneHna NonMMepoB ¢ MCNOMb30BaHMEM renb-NpoHMKatoLWen xpomaTorpadui.

2 Obwume cBeageHUN

2.1 lNonumepHblie MONeKynbl CyWeCcTBeHHO pasnnyaroTcs No CBOMM CBOMUCTBaM. B CBA3M C 3TUM HEBO3-
MOXHO paspaboTaTb OAWMH YHUBEPCalbHbIA MeTod, TOYHO YCTaHaBNUBAOLWUA YCIOBUA pa3geneHmnst U OLLEHKA
NONMUMEPHBLIX MOMEKYN U npegycMaTpuBatoLLMn BCE BO3MOXHBIE BapUaHTbl U OCODEHHOCTU UX NoBeAeHUS.
B 4acTHOCTW, CNoXHble NoNMMeEpPHbIe CUCTEMbI YacTo He NoagaroTcda aHan3y ¢ NOMOLLLIO refb-NpoHnKar e
xpomaTtorpadouu (I'T1X). Ecnn ' TIX He npumeHUMa, TO MONEKYNAPHYIO Maccy onpeaendroT ¢ UCNOoNb3oBaHUEM
OpYrnx MeToaoB (CM. NpunoXxeHue A). B Takmx cny4vyadx B 0T4EeTe O NPpoBeAeHUN UCTIbITAHUA YKa3bIBAOT NONHYIO
MHdopMaLno U NpuBoasaT 0OOCHOBaHME NCNOMNBL3YEMOro MeToaa.

2.2 MeToa, npeactaBneHHbIN B HacTosLWwem ctaHagapTe, ocHoBaH Ha DIN 55672 [1]. NoapobHas nHdop-
MaLna o npoueaype UcnbiTaHUs U OLIEHKE pe3ynbTaToB NpuUBeaeHa B ykaszaHHOM cTaHaapTe. J1iobble nameHe-
HAS YCNOBWUN UCNBITAHUS AOKHBI ObITb OOOCHOBAHHI.

2.3 B npeacrtaBneHHOM MeToe B KAYeCcTBe CcTaHOapTHOro BelecTsa ang KanmbpoBKM NCNOMTb30BaHbI
obpasLbl NONUCTUPONA C U3BECTHOW NONMAUCNEPCHOCTLIO. KpoMe Toro, NoNMUMCTUPON MOXKET ObITb MOoaAUULN-
poBaH Angd Nony4vyeHna CTPyKTyp, COOTBETCTBYIOLWMX onpedeneHHbIM nonuMmepam, HanpuMmep BoaopacTBoOpU-
MbIM U ANTMHHOLENOYEYHbIM pa3BeTBeHHbIM NonMMepam.

3 Uccnepyemble nokasaTtenu n eauHUUbI N3MepeHUA

3.1 CpeaHe4yncrioByto MONEKYNApHYHO Maccy M, n cpeHeMaccoBYy0 MOMEKYNApHY Mmaccy M, BblYMC-
NAT NO COOTHOLLUEHUAM:
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I

7

1
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U3pgaHune odbmumanbHoe
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raoe H; — ypoBeHb curHana geTtekropa no cpaBHeHnto ¢ 6a3oBol NuHNeNn Ana obbema yaepxuBaHua V;;
M. — monekynapHasa Macca gpakuum nonnmepa npyn oobeme yaepxunsaHuna V;;
n — 4ncno MHdopmMaunoHHbIX TOYEK.

3.2 WunpunHa monekynsapHo-mMaccoBOro pacnpeieneHus, Kotopas ABnseTcs nokasatenem gncnepcHoc-
T CUCTeMbl, onpegeneHa cooTHoweHuem M, /M,,.

4 CtaHaapTHbLIe BewecTBa

[Tockonbky [T1X aBnaeTCca OTHOCUTENBHBIM METOAOM, TO HEODXOANMO NPOBOAUTL KanMbpoBKy. Kak npa-
BUNO, B Ka4eCTBe CTaHAapTHOMo BelleCcTBa UCMONb3YIOT MNONMUCTUPRON C pacnpeaeneHneM B y3KOM MHTepBane U
JIMHENHBIM CTPOEHUEM C U3BECTHLIMU CpeaHUMN MonekynapHeiMM MaccaMu M, M, N N3BECTHBIM MOJTEKY NAP-
HO-MacCOBbLIM pacnpeaeneHmemM. KanmbpoBOYHYIO KPUBYIO UCMONb3YIOT ANA onpegeneHnsa MONEKYyNsapHON
Macchl Npobbl HEU3BECTHOMO NoONMMepa, TONbKO eCNii YCNOBUA pasaeneHus npodbl M CTaHOAapTHOMO BELWECTBA
ABNAOTCA MOEHTUYHBIMK. OnpegenseMoe COOTHOLLIEHWNE MeXay MONEKYNsipHOW MacCon N 0O BbEMOM YO e XKU-
BaHUA OeUCTBUTENBbHO TONMBKO AN KOHKPETHBLIX YCNOBUM MHOUBUAYANBHONO UCNBITAHUA. YCNOBUA, npexie
BCero, BKMoYaloT TeMnepaTypy, pacTBopuTenb (MMM CMeCh pacTBOPUTENEN), YyCNOBUA XpoMaTorpadeMpoBaHuS
1N pasaennTenbHY KOMOHKY U cUCTEeMY KONMoHOK. MonekynsipHble Macchl Npob, onpeaeneHHble Takum obpa-
30M, ABNAKTCA OTHOCUTENbHBLIMU 3HAYEHUAMK U ONUCBLIBAKOTCA KaK « 3KBMBaNEHTHbIE NMONTUCTUPOTY MONEKY-
NSPHLIE MacChl». DTO 03HAYaET, YTO, B 3aBUCUMOCTU OT CTPYKTYPHBIX U XUMUYECKNX pasnninn mexay npodon u
CTaHAapTHLIM BELWECTBOM, MONEKYNSAPHbIE MacChl MOTYT B OONbLUEN NN MEHbLLIEW CTENEHU OTNNYATLCA OT
aOCONOTHLIX 3Ha4YeHUN. Icnonb3oBaHuWe Apyrux ctaHAapTHLIX BEWEeCTB, Hanpumep NONMU3TUNEHTTIUKONMS,
NONNaTUNEHoOKeHaa, nonMMeTunMeTakpunara, nonMakpunoBon KUCNOTLI, ACJTKHO ObITb 0OOCHOBAHO.

5 MNMpuvHunn meToaa

5.1 TTIX npeacraBnsiet cobon ocodbbl TUM XKNOKOCTHOW XpoMaTorpadpunm, B KOTOpOM nNpobda pasgenseT-
CHA COOTBETCTBEHHO rMApoANHaMMUYeCKoMY 0DbeMY OTAENbHBIX KOMMOHEHTOB [2]. PasgeneHune npoBoAUTCS NO
Mepe NpoXoXXaeHust Npodbl Yepes KOMNOHKY, 3anoSfIHEHHYIO NOPUCTBIM MaTepunanom, obblMHO OpraHUYeCcKUM
renem. HebonbLimne MmoneKkynbl MPOHUKAKOT Yepes Mopbl, B TO BPEMS KaK KpynHbIe MOEKYNbl 3a0epXuBatoTCs.
[TyTb KpYMHbLIX MOMEKYN KopoYe, Mo3TOMY OHU 3MTIOUPYHOTCA NnepBeIMU. Monekynel Co cpeaHUM pasMmepomM rnpo-
HUKaOT Yepes HEKOTopPbIE NOPLI N 3MUPYTCA nosaHee. Camble ManeHbKne MoneKkynbl Co cpeaHUM rnapoamn-
HaMWYECKUM painycoM MeHbLLE, YEM MOPbI rens, MPOHMKAKOT Yepes Nnopbl 1 3MUPYIOTCHA NOCNeaHUMNA.

5.2 TeopeTudecKkn pasgeneHue perynupyeTcd TONMbKO pasMepoM MOJEKyn, HO Ha npakTuke TpyaHo
n3dexaTb BNUAHUA HEKOTOPLIX 3dadpekToB abcopbunn. HeoagHopoaHasa ynakoBKa KONMOHKU UMepPTBbIE 00 bEMB
MOTYT yXyaALWNTb pasgeneHue [2].

5.3 [eTekTnpoBaHMe NPoOBOAUTCA, Hanpumep, NO nokasaTteno npenomMneHna unu Y®O-nornoweHuo
anaTta U NO3BOMNAET NONMYyYUTb KPUBYHO HOPManbHOro pacnpeaeneHnsa monekynapHou maccel. OgHako Ang
HaHeceHNs paKkTUYEeCKUX 3HAYEHUA MONEKYNAPHOWU Macchl Ha KPUBYIO criegyeT OTKanMbpoBaTb KOMOHKY Npo-
MnyckaHUeM nofmMmepoB C USBECTHOU MONEKYNAPHON MaCcCOU UCTPYKTYPOW, aHaNOTMYHOU CTRYKTYpe uccneaye-
MOro nonumMepa, Hanpumep pasnu4vHbix odbpasuoB nonucTmpona. Kak npaBuno, nony4vyaetcs kpusas [aycca,
MHOTAa UCKaXKeHHasa HeOOoMbLLMM XBOCTOM 3a CHET NPUCYTCTBUS HU3KOMOMEKYNAPHBLIX opaKkLun, C BepTUKab-
HOW OCbI0, YKa3biBaloLWEeN KONMMYECTBO Mo Macce pasfnYHbIX 3MIOUPOBaHHBLIX MOMNEKyn ¢ pasHoOM Maccoun, U
FOPU3OHTaNbHOW OCbIO, YKa3blBaloLWEeN norapupmMmmyeckme sHavyeH1Us MonekynsapHon Macchl.

6 JocTOBEpPHOCTbL UCNbITAHUA

Bocnpon3sogumMocTb (OTHOCUTENIbHOE CTaHAapTHOE OTKNOHEHUE ) obbemMa yaepKUBaHUS OA0ITKHA ObITh
Hke 0,3 %. Tpebyemas BOCNPOM3IBOAUMOCTL aHanmsa MOXeT ObITb obecrneveHa nyTemM KOpPeKTUPOBKA C
MCNONb30BaHMEM CTaHAapTHOMO BELWeCcTBa, eclim XpoMaTorpamMmmMa oUeHMBaeTCs B 3aBUCUMOCTU OT BPEMEHU U
He COOTBETCTBYET yKkasaHHOMY BbllLe Kputepuro [1].
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XapakTepHble 3Ha4YEeHUS MONEKYMAPHOW Macchl U NMonngncnepcHOCTU obpasuoB NoIMCcTUpona npea-
cTaBNeHbl B Tabnuue 1.

Tabnwunua 1— XapakTepHble 3Ha4eHUs1 MONeKynsApHON Macchl U cooTHowenus M /M ans obpasuos nonuctupona

Mp M M
M, < 2000 M M < 1,20
2000 <M, < 10° M M. < 1,05
M, > 10° M /M <1,20

[TpumeyaHnune— 3HadeHne M, ABnNsaeTCH 3Ha4YeHNeM MOMNEKYNAPHON Macchl obpasua B MakCcuMmyMe nuka.

7 OnucaHune ncnbiTaHUA

7.1 lNpuroToBneHue ctaHAapTHLIX pacTBOPOB NONIUCTUPONA

7.1.1 Obpasybl NONUCTUPONAa PacTBOPAOT B BbIODpaHHOM pacTBopuUTene (3M0eHTe) Npu TwaTtenb-
HOM nepemMewnsaHnn. Ipn NpUroToBNEHUN PacTBOPOB cneayeT cobnogate pekoMmeHgaunm N3roToBUTens
obpas3LoB.

7.1.2 KoHUEeHTpauUnUn UICNONb3yeMbIX CTaHAAPTHLIX PACTBOPOB BbIOMPAOT B 3aBUCUMOCTU OT pa3fmUYHbIX
hakTopOB, HANPUMEP NHXKEKTUPYEMOro 0bbemMa, BA3KOCTU pacTBoOpa MYYBCTBUTENLHOCTU AeTekTopa. MaKkcu-
ManbHbIA UHXXEKTUPYEMBIN 0DBLEM cneayeT noadupaTb C y4eTOM ANMHBI KOMMOHKN BO n3bexXaHne ee neperpys-
KA. TUMUYHBIE UHXEKTUPYMble 0bbeMbl ANsl aHanNnUTUYEeCKOoro pasgeneHus npu ucnonb3oBaHuk ITIX ans
KONMoHoK paamepom 30 cMm x 7,8 MM 0bbIYHO HaxoasaTea B npegenax ot 40 ao 100 mkn. BoaMoXXHO MCnonb3oBa-

HUe B6OnbLUMX 06BLEMOB, HO He npeBbllarWmx 250 mkn. Cneayet onpeaennTs onTUManbHOE COOTHOLLEHNE
MEXAY NHXKEKTUPYEMbIM OO BEMOM U KOHLIEHTPpaLUWen cTaHaapTHOro pacTeopa nepen akTnieckon Kanmbdpos-
KOW KOIOHKW.

7.2 TlpuroToBneHue UccnegyemMbix pacTBOpoOB

B obwem cnyyae npoueaypa NpUroToBNeHUA UCcrnegyemMblX pacTBOPOB aHalorMyHa npoleaype npuro-
TOBNEHUA cTaHdapTHLIX pacTBOPOB. [1pody nccnegyemoro nonMmMmepa pactBOpPSAOT B NOAXOAsILLEM PacTBOPU-
Tene, Hanpumep TeTparuapodypaHe (TTP), npu TwWaTensHOM nepemMellnBaHN. PacTBOpeHne Henb3d
NPOBOAUTb Ha YNbTpa3BykoBoM DaHe. [Npn HeobXoANMMOCTU NPUrOTOBNEHHLIN PACTBOP OYULLAIOT, NPONYyCcKas
yepes MeMbpaHHbIN PUNBLTP C pasMepoM Nop B AnManasoHe o7 0,2 4o 2 MKM. ECcnin B NPUroTOBNEHHOM pacTBope
NMPUCYTCTBYIOT HEpPacTBOPEHHLIEe YacTulbl, TO 3TO chnedyeT yKkasaTb B oT4yeTe O NpoBedeHUN UCMbITaHuA,
MOCKOIbKY TaKmMe YacTULbl MOTYT ABNATLCA MOJIEKY1IaMIM C BBICOKOU MONEKynapHOU Maccoln. [ina onpeneneHns
NPOLUEHTHOro cogepXaHua HepacTBOPEHHbLIX 4YacTul, MO Macce WUCMOoMb3ylT COOTBETCTBYHOLWMA METOA.
[ 1pUroTOBMNEHHBLIE PACTBOPLI MOXHO UCMONb30OBaTh B TeYeHune 24 \.

7.3 ObopyaoBaHue

7.3.1 XpomaTtorpad ansa [TIX BknovaeT cneayrowme aneMeHThbl:

- pe3epByap ANs pacTBOPUTENS;

- faerasartop (Npn HeoBXOANMOCTN);

- HAcoC;

- racuTenbs nynscauun (Npn HeoBXoANMMOCTH);

- CUCTEMA UHXKEKTUPOBAHUA;

- XpoMaTorpadpunyeckme KoNoHKN;

- JeTeKTOop;

- pacxogomMeTp (Npn HeOBXoAUMOCTU);

- cucTemMa Ana perncTpaunm n obpadboTkU AaHHBbIX;

- CNTMBHOW pe3epByap.

7/.3.2 Heobxoanmo rapaHTUpoBaTh MHEPTHOCTbL CUCTEMBI MO OTHOLLEHWIO K MCNOMNb3YEMOMY PACTBOPU-
Tenwo (HanpumMmep, 3a c4YeT UCMONIb3OBaHUA CTanbHbLIX KAanUNNaApoB Npu npuMmeHeHun TI Q).

7.4 WHXeKTUpoBaHUe U CUCTEMA NoAauu pacTBoOpUTENS

OnpegeneHHbIn 06beM UccneayemMoro pacTeopa 3arpyXKatT B KONOHKY Ha YeTKO OrpaHUYeHHYHo 30HY,
BPYYHYIO UK Ucnonb3ysa aBTocamnnep. [Npn BHeceHUn Npobbl BPY4YHYIO CNULLKOM ObICTPOE ABMXKEHUE 1
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ocrabneHne NOPLUHSA WNPULA MOXET MPUBECTU K NOrPELLUHOCTN B U3MEPEHUN MONEKYNSIPHO-MAaCCOBOIro pac-
npeaenenunsi. Cuctema nogavum pacTBOpUTENS A0MKHA ObITb, HACKOSIBKO 3TO BO3MOXHO, CBODOAHON OT NybCa-
L. B nydwem cnyvae cuctema gomnkHa bbiTb cHabXeHa racutenem nynbcaunn. CKoOpoCTb NOTOKA ACITHKHA
CcOCTaBNsATbL nopsaaka 1 Mn/mumH.

7.5 KonoHka

VicnbiTaHWe NPOBOAAT C UCMONb30BaHNEM OAHO N KONMOHKN UM HECKONBbKUX NocneoBaTeIbHO COeANHEH-
HbIX KONMOHOK. B kayecTBe MaTepuana ansg KONOHKU (KOMOHOK) MOryT UCMONb30OBaTh NMOPUCThIe MaTepuan.l,
Xapakrepusyrowmecs onpegeneHHbiMM CBOUCTBaAMU (HanpuMep, pasMep nop, npeaen skcknwosun). Belbop
MaTepuana unm AnnHel KONOHKN 3aBUCUT OT CBOWCTB UCcneayemMoro nonumepa (rmapoanHaMmmieckin odbbem,
MOMEeKynspHO-MacCcoBOe pacnpeaeneHne) M KOHKpPEeTHBIX YCIOBUW, UICNONb3yeMbIX ANA pasaeneHuns, Takux kak
pacTBOpPUTENb, TeMnepaTtypa 1 ckopocTb notoka [1], [2], [3].

7.6 Hucno TeopeTuUveCcKUX Tapenok

KOMOHKY UMK cCUCTeMY KONMOHOK, MCNOoNb3yeMbIX AN pa3geneHunsa, cnegyeTt oxapakTepmusoBaTh Mo YNCTY
TeopeTudeckux Tapenok. B cnydae ncnonobsosaHuda TI @ B kKayecTBe 3M0eHTA, YNCTIO TEOPEeTUYECKUX TaperokK
onpeaensitoT Npu 3arpyske pacteopa aTunbeHsona Unu gpyroro NoaxoaaLwero HenonsiPHOro PacTBOPUTENS B
KOJTOHKY C M3BECTHOW ANMMHOWU. HYCcno TeopeTUvecknx TapenoK BeIYUCAT MO COOTHOLLIEHUIO

(v \ 2
N=554|_"¢ (3)
\WV?/
11
V. )’ (4)
N = 1e(e] |
\V/

rae N — 41ucno TeopeTUdecKUX Tapernok;
V., — obbeM yaepxkuBaHnsa B MakcuMyme nuka;
W — winmpmHa nuka y OCHOBaHUA;
W, ,» — WInMpuHa nNnka Ha NoJsIoBUHE BLICOTHI.

7.7 3pheKTUBHOCTL pa3geneHus

7.7.1 B gononHeHune K Yncny TeopeTUHecKnX Tapesiok, KoTopoe ABMAETCH BEMMYMHON, XapaKTepusyto-
LLle NPOMYCKHY0 CNIOCODHOCTL KOJTOHKU, TaKkKe oLeHNBatoT 3pdheKTUBHOCTL pa3aeneHuns, KoTopyto onpeaens-

eT KpYyTU3Ha KannbpoBoYHOW KpBoN. O EKTUBHOCTb pasaeieHnsa KONTOHKA BbIYUCIIAT N0 COOTHOLLEHUIO
Vi v =V omS
e, M, e(10.M ) > 6,0 CIVI:2 | (5)
[Tnowaab nonepeyYHoro ceveHns KOJTOHKM CM

roe V. — 00beM yaepXnBaHusa ang nonucTmpona ¢ MonekynspHou maccomn M. ;
e, M, X
Ve(1O.MX) — 00beM yaepXKMBaHUSA AN nonucTupona ¢ MonekynsipHon maccon, 6onswen B 10 pas.

7.7.2 Paspeluatollyto cnocobHOCTb R KONOHKM (CUCTEMbI KONMOHOK) BbIMUCAAT Mo popmyne

R12=2-Ve1_ve2‘ 1 , (6)
| Wi + W, logyo(Mz / My)

roe Ve1, Ve2 — 0b6beMbl yaepkmBaHua ans AByx obpasyuoB NONCTMPOSa B MakCUMyMe N1Kka;

W,, W, — lunpunHa nnkoB y OCHOBaHUS;
M,, M, — MmoneKkynsapHble Maccbl B MakCUMyMe nuka (4omKHbI pasnuyatbea B 10 pas).

7.7.3 3HavyeHne R cnUCTeMbl KONMOHOK AOMKHO BbITh Bhiwe 1,7 [4].

7.8 PacTtBOopuUTenn

Bce pactBoputenn OgommkHbl ObITb BBICOKOYUCTEIMU (MPpKU Ucnonb3oBaHun TIP ero ynctota AomKHa
cocTaBnATb 99,5 %). PesepByap ang pactesoputens (ecnm Heobxognumo, B atmocdepe MHEPTHOro rasa) Aon-
XXeH ObITb AOCTaTOYHO OONbLLUMM ANA KAaNnUOpOBKU KONMOHKU U aHanusa HeCKonbKUX Npob. PacTBopuTtens cneay-
eT AerasvpoBaTtb nepen ero nogadein B KONMOHKY ¢ NOMOLLbIO Hacoca.

7.9 KoHTponb TeMnepaTtypbl

TemMnepaTtypa Ko4YeBbIX BHYTPEHHUX 3/1EMEHTOB (MHXXEKLMOHHOM NeTNN, KONOHOK, AeTekTopa U TpyboK)
00MKHa BbITb MOCTOAHHOW U COOTBETCTBOBATL BbIOOPY pacTBOpUTENS.

4
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7.10 DeTekTOp

[leTekTOop NpegHasHaveH Angd KoNM4ecTBeHHOU pernctTpaLny KoHLUeHTpauun pacteopa, 3NonMpoBaHHOro
N3 KONMoHKW. Ansa npeaynpexaeHust HexxenaTteNbHOro paclimpeHns NMKOB 00beM KIOBETHI AeTEKTOpa A0ITKEH
ObITb Kak MOXHO MeHblle. OObeM KOBeThl HE AO0MKeH npeBbiwaTte 10 MK, KpoMe criydaeB UCMONb3OBaHUS
OeTeKTopa CBeTopaccesiHUs N BUCKO3IUMeTpUUeckoro getekropa. [ns aetekTupoBaHust 0ObIMHO UCMOMb3YIOT
andpdepeHUnansHyo pedpakroMeTpuio. B oTaenbHbIX cnyYasax ¢ ydeToM onpeaeneHHbIX CBOUCTB Uccneaye-
MOro pacTBopa Unu aneHTa TpebyeTcs UCNoNb3oBaTh Apyrue TUMnbl AeTekTopoBs, Hanpumep YO/BUL, UK,
BUCKO3UMETpUYEeCcKmne aeTektopbl U T. 4. (CM. 7.3).

8 [aHHble M oTYeT O NpoBeAEeHUN UCMNbITaHUSA

8.1 ObpaboTKka pe3ynbTaToB

8.1.1 Kputepun ana noapoOHON OLEHKN pe3ynbTaToB UCMNbITAHWUSA, a TakKe TpeboBaHUA K cOopy U obpa-
OOTKe AaHHbIX NpeacTtaBneHbl B cTaHgapTe [1].

8.1.2 [nsaKa)xaoromnuccneayemMoro pactsopanpoBoaaT ABa He3aBUCUMbIX UCMbITaHUA. Pe3ynbTaThl KaX-
OOro UCNbITaHUA paccMaTpuBatloT MHOMBUAYANBHO.

8.1.3 3HavueHuna M M .M IM_ M,D crneayeT NPMBOANTb ANA KaXXA0ro ncnbltaHnusa. Heobxoammo 4YeTKo
yKasaTb, YTO NOJTyYeHHble 3Ha4YeHUA sIBNSAOTCA OTHOCUTENbHBIMU 3HAYEHUAMIN, SKBUBANEHTHLIMW MOTEKYNAP-
HbBIM MaccaM UCMOoNb3yeMoro cTaHa4apTHOMo BellecTBa.

8.1.4 llocne onpeaeneHns 00 bLEMOB yAEPXKUBAHUS UM BPEMEHMN YAEPKNBaAHUSA (CKOPPEKTUPOBAHHLIX C
MCMNONb30BaHMEM BHYTPEHHEro ctaHgapTa) CTpoAT rpadouk 3aBUCUMOCTU IogMp (rae M‘D npeacTaBnseT MakCu-
MYM MUKa CTaHOapTHOrO BeLWeCcTBa, UCMOoNb3yeMoro aAns KanmbpoBKN) OT OAHOIMO U3 YKaszaHHbIX KONUYEeCTBEH-
HbIX NokasaTenen. TpebyeTcda He MeHee ABYX TodeK Ha 10 3HavyeHUN MONEKYNSIPHON MaccChl U HE MeHee MNSATY
TOYEK AN NOCTPOEHUS KannbpoBOYHON KpUBOW. [lnanasoH MONEKynsipHbIX Macc Ha KanmbpoBOYHOU KPUBOA
OOIKeH BKNoYaTh NpegnonaraemMblie 3Ha4YeHUsa MOMNeKYnspHOU Macchl uccneagyemoro nonmmepa. KoHevHas
TOUKa KPUBOWU (HU3KadA MONeKynspHaa Mmacca) onpeaensercsa H-reKkcundbeH3onom 1Unm apyrum nogxoasinm
HenonApHbIM pacTeoputenem. CpeaHeuYncnoByo N cpeaHeMacCoBYHO MONEKYNsipHbIE MacChl 0ObIYHO onpeae-
NS0T C UCMOMb30BaAHUEM 3MEKTPOHHBLIX METOA0B 0bpaboTKM AaHHbIX, OCHOBLIBASICb Ha COOTHOLUEHUSX,
npuBeaeHHbIX B pasgene 4. MIHdopmaunsa o metogax pydHon obpaboTkn agaHHbIX npeacTtaBneHa B [3].

8.1.5 Kpuyto pacnpegeneHusi npeacTaBnsaoT B Buae tabnuubl UM pucyHka (pasHocTHas YactoTta Unu
CyMMa NpOLLeHTOB B 3aBUCUMOCTU OT logM). B rpadomyeckom npeactaBrieHUM nepeas AecAaTka MoNeKynAapHbIX
Macc A0MMKHa ObITb LUIMPUHOW NPUMEPHO 4 CM, 1 MaKCUMYM NUKa A0IHKEH UMETb BbICOTY nNpumMepHo 8 cMm. B cny-
Yyae MHTerpanbHbIX KPUBLIX pacnpeaneneHns pasHuua no ocu opgmHat B npeaenax o1 0 % ao 100 % gomkHa
cocTaBnATb npumMmepHo 10 cm.

8.2 OT4yeT O NpoBeAeHUN UCNbITAHUA

OT4yeT O NpoBedeHUN UCNbITAaHNA OCIMKEH cogepXaTh crneayoLlyo MHQopMaLUunio:

Nccnegyemoe BellecTBO:!

- AOCTynNHasa MHdopmMauusa o0b uccneayemMoMm BelecTee (Xummieckas naeHTugukaums, oobasku, NprUMech);

- ONMNCcaHne NPUroToBNEHUA NCCNneayemMoro pacTeopa, HabnioaeHna 1 BO3HUKLWIWE TPYOHOCTH.

ObopynoBaHue:

- pesepByap ANg pacTBoOpUTENd, MHEPTHLIN ras, gerasauna pacTBoOpUTENs, COCTaB PAcTBOPUTENS C YKa-
3aHUEM NPUMECEN;

- Hacoc, racutenb Nynbcaunn, cucTeMa NHXEKTUPOBaHUA;

- pasgenuTenbHble KONMOHKM (M3roToBUTENL, NONHaA MHOPMaLMA O XapakTepUcTuKax KOMOHKN, B YacT-
HOCTW pasMep Nop, pasaenntenbHbIn MaTepuan 1 T. 4., YMCno, ANMHa 1 NopAA0oK NCNONb3YyeMbIX KONMOHOK):

- YACNO TEeOpEeTUYECKUX TapesToK KOMMOHKM (MU CUCTEMBbI KONMOHOK), 3PP EeKTUBHOCTL pasaeneHus (paspe-
latoLast cnocobHOCTb CUCTEMBI);

- UH(popMaLUnda O CUMMETPUN NMUKOB;

- TeMnepaTypa KONMoHKW, BUO TeMnepaTypHOro KOHTPONS;

- AeTekTop (NPUHLUN N3MEePEHUS, TUMN, OOBEM KIOBETHI):

- pacXxoaQoMeTp, NP NCNONMb3oBaHUU (M3roTOBUTENL, MPUHLIAM USMEPEHNS);

- cucTema cbopa n 0bpaboTkm AaHHbIX (annapaTHoe KU NporpaMmmMmHoe obecrieveHmne).

KannbpoBKa cUCTEMBI:

- NoApobHoe onucaHne metoda NoCTPOEHUS KanMbpoBOYHON KPUBOW;

- MH(popMaLMAa O KpUTepusax kadecTtsa ANngd AaHHOro metoda (Hanpumep, KosuumnmeHT Koppensaunu,
CyMMa KBaapaToB OWNBOK U T. A4.);
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- MHpopMaLna 060 BCex SKCTpanonsaunax, Aonyckax U npubnmkeHuax, caenaHHbIX BO BPEMS UCTbITa-
HUS1, OLEHKN 1 0DpaboTKMN AaHHbIX.

Bce namepeHust, Ucnonbiayemsble AN NOCTPOEHUA KanNnMOPOBOYHOW KPpUBOW, NPEeaCTaBNAOT B TAONMUYHOM
popmMe, BKNOUaoLWEN cneayrowyo MHopMaunio Ans KaxXaon TOUKM KanmbpoBOYHOW KPUBON:

- HaMeHOBaHMe obpasua cTaHOapTHOro BeLWecTBa;

- N3roTOBUTESb 0bpasLa;

- 3HAYEeHUA NokKasaTenen Mp, M, M M, IM,[ona ctaHgapTHbIX BEWECTB, YKasaHHble U3roToBUTENEM
M Nony4yeHHble Npu nocnegyowem UcnbiTaHuM ¢ onucaHnemM UCnonb3yemMoro MeToaa;

- UHXKEKTUPYEMbIA OBBLEM N UHXKEKTUPYEMAs! KOHLUEHTpaL WS ;

- 3Ha4YeHue Mp, MCMONb30BaHHOE AN KannbpoBKA;

- 00beM yaepXKUBaHUA UNU CKOPPEKTUPOBAHHOE BPEMS YAEPXKUBAHUS, UI3MEPEHHOE B MAKCUMYME NUKA;

- 3Ha4YeHue MP, paccuynTaHHOe B MaKCUMyMe NUKa;

- OlUMBKa B NpoLeHTax OT pacCYNTaHHOIo 3HaYeHUS M‘D N 3HaYeHNS B COOTBETCTBUN C KaNTMOPOBOYHOW
KPDUBOMN.

OueHKa pes3ynbTaToB:

- OLleHKa Ha BpeMeHHOW OCHOBe — Bce MeTodbl Ans obecneyeHUa TpebyemMoro BOCMNpOoU3BeaeHUH
(MeTod KOPPEKTUPOBKUA, BHYTPEHHUU cTaHOapT U T. N.);

- MHpopMaL M O NPOBEAEHNN OLLEHKM Ha OCHOBE 0bbeMa yaepXnuBaHua Unu BpeMeHun yaepXKnBaHus;

- MHpopMaLna o npeaenax oLueHKn, ecnn Nk duin He NONMHOCTLI NPoaHannM3npoBaH;

- ONUcaHne MeToa0B Cria*KMBaHUS, NP MCNOMNb30OBaHUN,;

- NOAroTOBKAa W NpeaBaputenbHaga obpaboTka nccrnegyemoro pactesopa;

- NIPUCYTCTBUE HEPACTBOPEHHbIX YacTul,;

- MHXXEKTUPYEMBIN 0DBEM, MK, N UHXEKTUpYyeMasa KOHLUeHTpauna, Mr/mn;

- HabnwaeHWsa, ykasbiBatoLlme Ha adpdeKkThl, NpUBOASALLNE K OTKITOHEHUSIM OT TEOPETUYECKOro NPpodUns
[T1X;

- NoapobHoe onnucaHue Bcex MSMeHeHU npoueaypbl UCNbITAHUS;

- AMana3oH 3Ha4YeHWIA OLLNDOK;

- Apyras nHpopmauna n HabnwoaeHusa, UMerol e sHavyeHne ans MHTepnpeTaum pesynbTaToB.
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[MpunoxeHwne A
(pekomeHayemoe)

Mpumepbl Apyrux MeToaoB onpeaeneHusa cpegHe4yncnoBon MonekynsapHon maccoel M, nonuMmepos

[TIX aBnsieTca Hanbonee npegnovYTUTENbHBIM METOAOM ONpeaeneHnst cpeaHevYncrnoBOn MOMEKYNSPHON MaccChl
M_ nonnumepoB, 0COBEHHO eCrnn MMeeTcs Habop cTaHgapTHbLIX BEWECTB, CTPYKTypa KOTOPbLIX CpaBHMMa CO CTPYKTYPOW
ncerneayemMmoro nonumepa. B tex cnyvasix, korga CywecTBYOT NPpakTu4Heckue TpygHocTn B npumeHeHun [ T1X nnn npeano-
naraercsl, 4To uccrnegyembiv NoNMMep He byaeT COOTBETCTBOBATb HOPMaTUBHOMY Kputeputo M, (Heobxogumo noaTeep-
XOAEHNE), MOTYT UCNOMb30BAaTh arbTepPHATUBHbIE METOAbI.

A.1 MeToabl, OCHOBAHHbLIE HA KONNMUraTUBHbLIX CBONCTBAX

A.1.1 3b6ynnmnockonus/KpnocKkonusa: MeTo BKINoYaeT onpegeneHne NoBbILWEHNUS TOYKN KUNEHUSA (30ynnnmockonus )
NI NMOHMXEHNS TOYKM 3aMep3aHnst (KPMOCKoNust) pacTeoputens npu gobasneHunmn nonumepa. [NpuHumn metoga cocTonuT
B TOM, YTO BIIUAHNE PACTBOPEHHOIO NoNMmMepa Ha TOUKY KWNeHus/3amep3aHns XXUAKOCTU 3aBUCUT OT MOJTEKYITAPHON Mac-
cbl nonumepa [5], [6]. MeToa npumennm ans nonumepos ¢ M < 20000.

A.1.2 TloHnXeHue gaBneHus napa: MeTo BKNYaeT uaMmeperHne gaBneHns napa BblOpaHHOM CTaHOAPTHOW XN -
KOCTK 10 1 nocne aobaBneHns N3BeCTHbIX KONU4YecTB nonumMepa [5], [6]. Metoa npumernum ansa nonvmepos ¢ M, < 20000
(TEOPETUYECKHN; HA NPAKTUKE 3TO 3HAYEHNE OIPaAHUYEHO).

A.1.3 MembpaHHast oCMOMETPUS: METOL OCHOBAH HA NPUHUWIME OCMOCA, T. €. ECTECTBEHHOW TEHAEHUNN MOITEKYIT
PacTBOPUTENS NEPEXOAUTb Yepes NonynpoHnuaemyro membpaHy n3 paszbaBrneHHOro B KOHUEHTPUPOBAHHBIW PacTBOP
0115 AOCTUXEHNA paBHOBECUSA. B ncnbitTaHnm ncnonb3yoT pasbaBneHHbIn PacTBOP C HYNEBOW KOHLUEHTPAUNEN N KOHLEH-
TPUPOBAHHbLIW PacTBOP, cogepxawmm nonumep. IMPEKT NPOHUKHOBEHNS PACTBOPUTENSA Yepe3 MeMbpaHy Bbi3biBaEeT
Pa3HOCTb AaBlIEHUA, KOTOpAasi 3aBUCUT OT KOHLUEHTPaUUM U MONeKynspHon maccel nonumepa [5], [7], [8]. MeTog npnme-
HUM ans nonumepos ¢ M, B agnanasoHe o1 20000 go 200000.

A.1.4 [lapotasHass ocMOMETPUS. BKNOYAET CPpaBHEHNE CKOPOCTU UCMAPEHUSA as3po30ns YUCTOro pacTBOpPUTENS
CO CKOPOCTHAMM UCNAPEHUS HE MEHEE TPEX aspo30rien, coaepKalmx nonmmep B pasnmnyHbiX KoHUueHTpauusx [5], [9], [10].
MeTtoa npumeHnm ans nonumepos ¢ M < 20000.

A.2 MeToa KOHUEBbLIX rpynn

nsa ncnonb3oBaHus 3TOro metoaa Tpebyercs nonHas nHpopmaumns 0 CTPYKTYpE Nnonumepa u npnpoae KOHUEBbIX
rpynn B uensax (KoTopble MOXHO OTNINYNTL OT OCHOBHOIO CKeneTa, Hanpumep, ¢ nomouwbio AMP nnn tutpoBaHus/gepvea-
TM3auun). YCTaAHOBMB MONEKYNSAPHYIO KOHUEHTPaUUIO KOHUEBBLIX MPYNM, NPUCYTCTBYIOWMX B NONMUMEPE, MOXHO onpeje-
NnnTb 3HaveHne monekynspHou maccsl [11], [12], [13]. MeTog npumenum ans nonumepoB ¢ M, < 50000 (¢ noHMXeHnem
NOCTOBEPHOCTN).
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CpaBHeHUe CTPYKTYPpbl MeXAYHapoAHOro AOKYMEeHTa CO CTPYKTYPOU HacTosALero craHaapTa

Tadbnwua OA.1

Mpunnoxenve OA
(cnpaBo4HoOe€)

CTpyKTypa MeXayHapoaHoOro AoOKymMeHTa

CTpyKTypa MeXrocyaapCcTBEHHOro ¢craHgapra

Pasznen 1 —
Paznen 2 2.
Paznen 3 2.2,2.3
Pasnen 4 3.1
Pasnen 5 3.2
Pasnen 6 4
Pasnen 7 5.1
Pasznen 8 5.2
Paznen 9 5.3
Paznen 10 6
Pasnen 11 7.1.1
Paznen 12 7.1.2
Paznen 13 [.2
Paznen 14 7.3.1
Paznen 15 7.3.2
Paznen 16 7.4
Paznen 17 7.5
Paznen 18 7.0
Paznen 19 7.7.
Paznen 20 7.7.2
Paznen 21 7.7.3
Paznen 22 7.8
Paznen 23 7.9
Paznen 24 7.10
Paznen 25 8.1.1
Pasnen 26 8.1.2
Paznen 27 8.1.3
Pasnen 28 8.1.4
Paaznen 29 3.1.5
Paznen 30 8.2
INutepartypa bubnuorpadus
[MpnnoxeHne [MpunoxeHne A
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bubnuorpadpua

Gelpermeationschromatographie (GPC) mit Tetrahydrofuran (THF) als Elutionsmittel,
Teil 1 (lenb-npoHukawwan xpomatorpadcdua (ITIX) ¢ TeTparngpodyparom (TIP) B
Ka4yeCcTBe 3M0eHTa, YacTtb 1)

Yau W.W. Kirkland J.J. and Bly D.D., 1979. Modern Size Exclusion Liquid
Chromatography, J. Wiley&Sons (CoBpemeHHas XngkoctHas Xxpomarorpadus nekno-
YEeHUs1 pasmepa)

Standard Test Method for Molecular Weight Averages and Molecular Weight Distribution
by Liquid Exclusion Chromatography (Gel Permeation Chromatography — GPC,
American Society for Testing and matenals, Philadelphia, Pennsylvania (CtangaptHbIn
MEeTOoA onpeaenieHns cpegHeMmaccoBON MONEKYNAPHON MacChbl M MONEKYNAPHO-MaCCo-
BOIro pacnpeaeneHuns XMaKoCTHOW renb-npoHnKarWwen xpomaTtorpadpumnen)

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 (CtangaptHbin meTog onpegerne-
HUS CPpeaHEMACCOBON MOMNEKYIAPHON MAcChl N MONEKYNSAPHO-MAaCCOBOro pacnpegene-
HUA NONUCTUPONA renb-NPOHUKaKLWeEN XpomaTtorpadpmnen BbICOKOro gaBneHus)

Billmeyer F.W.Ir., 1984. Textbook of Polymer Science, 3rd Edn., John Wiley, New York
(Y4ebHUK Mo N3y4eHnto Nnonmmepos)

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

Standard Practice for Determination of Number-Average Molecular Weight of Polymers
by Membrane Osmometry, American Society for Testing and materials, Philadelphia,
Pennsylvania (CtanHgapTtHein MeTo4 OnpeeneHnsa cpeaHeyncrioBon MONeKynsapHOW
MacCChbl MONMMEPOB MEMDPAHHON OCMOMETPUEN )

Coll H., 1989. Membrane Osmometry. In. Determination of Molecular Weight, A.R.
Cooper ed., J. Wiley and Sons, pp. 25—52 (OnpegeneHne monekynsapHom macchbl)

Standard Recommended Practice for Determination Molecular Weight by Vapour
Pressure, American Society for Testing and materials, Philadelphia, Pennsylvania (Ctan-
OapT Ansi onpeaenenns MONeKkynsipHoOM Macchl No onpeaeneHnic gasneHus 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. (XapaktepucTuka nonmmepoB)

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 (MucTtasa v npuknag-
Has XUMUSA)
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