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Method for viscosity determination of diluted polymer solution

OKCTY 2209

NaTta BBenenns 01.01.74

Hacrosiuinii cTaHaapT pacHpocTpaHsieTcsl Ha IUlacTMacchl M YCTAHABIMBAST METON, oNpelcicHHS
BA3KOCTH pa3baBIeHHBIX pacTBOPOB ITOJTHMEPOB.

CylHoCTh METOIA 3aKIMIOYASTCS B N3MEPESHMH BPEMECHH HCTedeHMS pa30aBlIeHHBIX PAaCTBOPOB IOJH-
MEpPOB 4epe3 KaMWUIidp BUCKO3UMETPA, PaBHEIX 00beMOB pa30aBJICHHEBIX PAacTBOPOB HOJIMMEpa M pacTBO-
pyaTeNs Yepe3 KallUBIp OQHOIO A TOTO XK€ BUCKO3MMETPA IIpU IOCTOSIHHOM TeMIlepaType M oIpeleeHUU
CJICAVIONINX BA3KOCTHBIX XapaKTepUCTHUK:

AIWHAMHYECKOH BA3KOCTH,

OTHOLLICHHUsT BA3KOCTeH (OTHOCHUTEIBHON BA3KOCTH);

OTHOCHUTEILHOTO HHKPEMEHTA BSI3KOCTH (yIEeIbHOM BSI3KOCTH);

qUCJIa BA3KOCTU (NMPUBEASHHOM BSI3KOCTH);

JorapudPMHAIECKOro 9Uca BA3KOCTH;

IIPEIENBbHOIO YHCA BAZKOCTH (XapaKTEpPUCTHIECKOM BI3KOCTH).

Hacrosiimii cTaHIAPT HE paclipocTpaHsgeTcs Ha IVIACTMACCHI ¢ MOJIEKY/ISIPHOM Maccoil 6osee 10, a
TaK>Ke HAa HAINOJIHEHHBIE U CIOMCThIC TUIACTMACCHI.

B cranmapre yuTeHEI TpeOOBaHMSA peKOMeHIalMM 1o cranaaprasauuy MCO P 1628.

(A3menennas pepakmus, Ham. Ne 1, 2).

1. AITIIAPATYPA U PEAKTUBBI

1.1. [Ana onpeneneHus BA3KOCTH pa30aBleHHBIX PACTBOPOB MOMMEPOB MPUMEHSIOT:

BUCKO3UMeTp KanWwuisipHBeIA crekinsgHHbIM no [TOCT 10028 tumos BIDK-1, BITXKT-1, BITX-2,
BILKT-2, BIIX-3, BILKT-3, BIIXK-4, BILKT-4. IuamMerp Kamwuigdpa BHCKO3MMETpa MNOAOUPAIOT B
COOTBETCTBUH C pacyeToM, YKa3aHHBIM B NPUWIOXCHUH,;

ceKyHaomMmep ¢ ueHou aenenus 0,1—0,2 c;

BOPOHKHU (punsTpoBambHbie cTeKIIstHHbIe o ['OCT 23932 n 'OCT 25336; Tuma B®, BOHIII nin
BOOHII;

KOJIObl CTeKIsIHHbIE ¢ NpMuUuiMdoBaHHBIMH npobKamu, MeH3ypku mo ['OCT 1770, manerku m
oroperku no HTH;

TEPMOCTAT U3 MIPO3PaYHOTO MATEPHAIA ¢ TEPMOCTATHPYIOIIECH XXHUIKOCTLIO, CHAOXEHHBIN IpUcHocoD-
JIECHHEeM ISl YCTAHOBKM BUCKO3MMETPa ¥ MEUIATKOM,;

B Ka4yecTBe TepMOCTATa MOXHO HCIONB30BaTh CTEKIITHHBIC IWIMHAPHUYCCKHEC WIHM IPSIMOYIOJAbHBIE
cocyapl o I'OCT 25336, craGXeHHBIE NOTPYXHBLIM TEPMOCTATHPYIOIDMM ycTpoHcTBOM THma 1BII-5,
TEPMOCTAaT V151 TIPOBEPKH BUCKO3HMMETPOB (C IMpo3padyHbIMH cTeHKaMu) tuma 1 B-1.

Homyckaercsl NMpUMeHSTh OPYTHE THUIIEI TEPMOCTATOB C IIPO3paYHBIMM CTEHKAMH, 00eCIIEYUBAIOIINE
nogaepxaHue teMmneparypsl ¢ ToOYHOCTHIO 0,1 °C pjid MCOBITAaHUWM IPH KOMHATHBIX TeMilepaTypaxX, U C
TOYHOCTHIO 10,2 °C — npu NOBHIICHHBIX TeMIIepaTypaXx;

H3nande opunaaibHoe IlepenedaTxka Bocnpemena

) ¢
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VIIBTPATepPMOCTATHI IPOTOYHbIE THHA Y 1-15, nommyckaercs IPUMEHSTh YIbTPAaTepMOCTaThl aHaJIOTHY-
HOTOQ THIIA;

TepMoMeTp 1o 'OCT 28498, Tuna TJ1-4;

NOMNyCKaeTCss NPUMEHSATh APYTIUe TUIHI TCPMOMETPOB TOH X€ TOTHOCTH,;

neyxpoMoBokueneii kanuit mo 'OCT 4220, HackIUEeHHbIA BOAHEIH PacTBOD;

kuciora cepHast no 'OCT 4204, 4. 1. a., 93 %-HbLA pacTBOp;

pona nuctwumposaHHasa o ['OCT 6709.

(A3menennas penaxkomsa, M3m. Ne 1, 2).

2. TIOATOTOBKA K UCIIBITAHNIO

2.1. Buckozumerp u NpuMeHseMas Mocyda JOJLKHBI OBITH BBIMBITEI CMECHIO OJMHAKOBBIX OOBLEMOB
KOHLUEHTPUPOBAHHOH CEpHOM KHCIOTHI M HACHIUEHHOIO pacTBopa JBYXpPOMOKHCIOINO KaMsi B BOJE,
THIATEILHO IIPOMBITHI JUCTUWILIMPOBAHHOM BOKON U BBICYILICHHI.

Kanwuisgp BHCKO3HMETpa, NONOOpaHHBIA IO IPUIOXECHHIO, NOJIKEH OBITH YUCTHIM, CYXUM,
3arpsg3HEHHs ¥ NbUIP B HEM NPUBOAST K UCKAXCHHMIO 3HAUYCHMA BPEMEHM MCTEYCHHUsS pacTBOpa M
PacTBOPHTEIIS.

2.2. BennymnHa HABECKH IIOJAMMEpa, BhIOOD pacTBOpHUTE/Is, €10 O0beM, YCIAOBHA PAaCTBOPCHHS IOJIH-
Mepa B paCTBOPHTE/IE JOJDKHBLI OBITh YKa3aHbl B CTAHAApPTAX WIHA TEXHUYESCKUX YCIOBHAX Ha MaTepual.

2.3. JIngd NpUroToRJIEHUs PacTBOPOB NOJMMEPOB MCHONL3YIOT PACTBOPHUTENIM MapKH X. 4., 4. A. a.
JlonyckaeTcss NpUMEHSITh PACTBOPUTEIM MapKH 4. WIM TEXHUIECKHUE, NMPEABAPUTEIABHO OYMILNCHHBIC OT
IIpUMECEN U NICpETHAHHBIC.

PacTBopEI roToBAT ¢ cOOMIOACHUEM MPaBI MO TEXHUKE DOE30MACHOCTH, YCTAHOBJICHHEBIM IS paboOThI
C IpMMEHSIEMbIM PACTBOPHUTEJIEM.

2.4. llomuMep He AODKEH coOepkaTh B/Iarv, OCTATKOB MOHOMEpPOB, HHHLHATOpa, KaTaJIM3aropa U
nobasox. MeToabl OYMCTKH TONMMEpa M HOIycKaeMasi Biaara M HoOaBKM JODKHBI OBITH yKasaHBl B
CTaHJapTaX WIHM TEXHHYECCKUX YCIOBHSIX Ha MaTepHall.

2.5. KoHueHTpaumio NpurorasimsaeMoro pactsopa nomumepa (C) B r/cM> BERHCIIOT 110 hopMyne

(r

(= I},

rme G — HapecKa IOJIHUMEPOB, T;
V — obbeM pacTBopa IIpH TeMOepaType H3MEPEHUA, CM°.
OTHocHTe IbHasl OIIMMOKA KOHUEHTPAlIMH pacTBOpa IIOJIMMepa He JIOJDKHA NpeBhIuarTs 1 %.

[IpuMedaHHe. Ing mprroTORIEHNS PacTBOPOB MOJIMMEPOB ¢ MOJIEKYIIIpHO Maccoll Medee 10* KoHIEHT -
paI|Io pacTBOpa OIPEACISIOT M0 H3MEPEHNIO IUNIOTHOCTH I'OTOBOIO PacTBOPA.

IIpn 31OM 00BEeM pacTBOpa (V) B MWIITWIMTPAaX BLIMHCISIOT 110 popMyIie

rne m — Macca pacTBopa, paBHasi CyMME MaccChl paCTBOPHTESIS U NOJIMMeEpa, T;
0 — IUIOTHOCThL pacTBopa noiaumepa, r/cMm’, ompenensgemas no I'OCT 18995.1 MUKHOMETPUYECKHM
METOJIOM.

(A3menennas pepaxnmsa, Usm. Ne 1, 2).

2.6. Ilpn onpeneseHUM BA3ZKOCTH KOHLEHTpPALMIO pacTBOpA MOJIUMMepa BRIOMpAIOT TaK, Y100kl OTHO-
IIeHHEe BPpEMEHU HMCTEYCHHUS PacTBOpPa KO BPpEeMEHM UCTeYeHMs pacTBOpHTENA cocTaBisuio 1,2—1,6.

2.7. (Mcxmogen, Wam. Ne 1).

2.8. llonuMep npeaBapUTEIIbHO H3MEIBYAIOT, B3BELINBAIOT C TOYHOCTBIO 10 YETBEPTOTO JECATHIHOIO
3HaKa M IOMEUIaloT B MepHylIo kKondy sMectuMocThio 50 mma 100 cm?. 3areM B Konby ¢ monuMmepom

Ha/IMBaAIOT HeOOMbIIOE KOJMYECTBO pacTtBopHTENd Hpy Temileparype 20+3 °C. Konly nepuommwyecku
BCTPSIXMBAIOT OO TIOJHOIO paCTBOPESHUS MOIMMEpPA, NOCAE ITOro N00aBJSIOT PACTBOPUTENDL 10 METKH.

JIng npUroToBNEeHNs pacTBOpPoB o6beMoM 15—50 cM? pekoMeHmyercs NO3MpPOBKa PAacCTBOPUTENS IO
Macce.
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O61veM pactBopHTend (V) B MUWUTMIMTPaX BRIYUCIAIOT 110 QOPMYIIE

rae m, — Macca pacTBOPHTEs, T;
py — JUIOTHOCTb PacTBOPHTEJIS MIPH TeMIIepaType H3MepeHHs BA3KOCTH PacTBOpa, I/cM>, ompeaesise-
Masi o crnpaBoyHMKyY win no 'OCT 18995.1 nuxnoMerprnyeCKUM METOLOM.

(U3menennas pepakoua, M3m. Ne 1, 2).

2.9. PacTBOpHI He JOJCKHEI COAEPXATh HEpacTBOPUBILHXCS YacTUl noauMmepa. Konbrl ¢ pacTBopaMu
NOJDKHEBI OBITH IUTOTHO 3aKPBITHI IPOOKAMH BO M30eXaHUe M3MEepeHHMsT KOHLEHTpAIlY 3a CYET UCTIapeHU .

Heo6xonuMo u30erath NecTpyKUHUH NIONHUMEpA TIPY PaCTBOPEHHH M U3MEPECHHUH BSI3KOCTH.

2.10. IIpu onpenesieHuM npeAeILHONO YMcia BAZKOCTH Ha BUcKo3uMeTpax TurioB BIDK-2, BITXKT-2,
BITXK-3, BITXT-3, BILLK-4, BII’XT-4 npuroraBmMBaroT pacTBOphI YEThIpEX KOHUEHTpALIMMA, HA BUCKO3H-
Merpe Timna BILXK-1 — pactBop onHOM KOHUEHTpPaLUHMHM, a PacTBOPHE MEHBIIMX KOHLEHTpAlMM IONYy4aroT
pa30aBI€eHHEM B CAMOM BHCKO3HMETPE.

2.11. Hepen M3MepeHHEM BA3ZKOCTHLIX XapaKTCpHCTHK PACTBOPUTEND ¥ pacTBOp noaumMepa GuibTpy-
IOT.

2.10, 2.11. (A3menennas penakomsa, Uzm. Ne 1).

3. IPOBEAEHUE UCTIHITAHUS

3.1. Ucnerranus O0ODKHBI IPOBOAUTD IIPH TEMIIEpaType, YKa3aHHOM B CTAHAAPTAX WM TeXHHIESCKMX
YCJIOBMSIX Ha MaTepuaj, IpH 3TOM OTKIOHEHMS HE NOJDKHBI IIPEBBLINIATH HPH KOMHATHBIX TeMIlepaTypax
+0,1 °C, a npu nossnLcHHBIX TeMriepaTtypax 0,2 "C.

Jqdng noxuMepoB, PACTBOPUMMBIX IIpM KOMHATHOM TeMIlepaTrype, BSA3KOCTh ONpEeHensiiorT Ipu
(2540,1) °C.

(H3menennas penaxaua, Uam. Ne 2).

3.2. BUCKO3MMETp YCTAHARIMBAIOT BSPTUKAILHO B TEPMOCTAT C TEPMOCTATHUPVIOLIECH XKMIKOCTBHIO.
[IpoBepKy BepTUKAJIBLHOIC NOJOXSHUS BUCKO3UMETPa IPOBOIAT IO OTBECY.

YpoBeHb TEPMOCTATHPYIOHICH XHMIKOCTH NOJIXKEH ObITh Ha 3—4 CM HHXKE BEpXHEro KOHIIa KOoJIeHa
BUCKO3UMETPA.

3.3. HucTbili cyXoH BUCKO3HMETP 3AlIOJHSIOT PACTBOPHUTEIIEM WIHM PACTBOPOM.

3.3.1. B Bucxosumerp tuna BITKT-1 manusaror 13—39 cM® pacrBopurtenss wim pacrsopa. lipw
ONpPEICNACHUN IPelETbHOTO 4YHWC/Ia BSA3KOCTM B BHCKO3MMeTp HanmuBalor 13—16 cM3 pacTBOpa, 3aTeM
MoCHeNOBAaTENLHO pa30aBiIAgIOT pacTBOp, NepeMeIInBasl €ro nepel U3MEepeHHUEM BPEMEHM UCTECYCHUSA.

3.3.2. B Buckozumerpm tirioB BIDKT-2 u BIDKT-4 samyusalor 10 ¢cM? pacTBopHTENIs WIM pacTBopa.

3.3.1, 3.3.2. (M3menennan penaxmms, Usm. Ne 2).

3.4. KonueHTpauuio pacrsopos (C;) B T/cM’, moNy4eHHBIX pa3baBiieHUEeM B BUCKO3UMETpE, BHIYHC-
JSI0T o popmyrie

C =

I J

i

C-V
Vot V,
rae C — KOHUEHTpallMsl pacTBOpa NMOAHMMeEpa, 3AIUTOTN0 B BUCKO3ZMMETP;
V. — oObeM pacTBOpa B BUCKO3HMETPE, CM>;
V, — 0o6peM 106aBIEHHOTO PaCTBOPUTENA, CM?.
(Mamenennan pemaxung, U3sm. Ne 1).
3.5. Ilocne 15-MHHYTHOIO TEpMOCTATHPOBAHMS BHCKO3HMMETpPA C PACTBODHMTEJIEM WIM PacTBOPOM
NOJIMMEPA OIIPeHe/IsIOT BpeMs MCTEYSHMSI paCTBOPHUTEII WiMl PaCTBOPOB Pa3IMMHBIX KOHIIEHTpAIMH.
3.6. llocne uaMepeHus BpeMEHH UCTCUSHHS PaCTBOPA BUCKO3HUMETP HEOOXOAUMO ITPOMBITh HECKOIIh-
KO pa3 YMCTHRIM pPacTBOPHUTENIEM H BBLICYLIMUTD.
3.7. 3a pe3ynbTaT U3MECPEHHS BPEMEHH UCTCYEHHSI PaCTBOpa WIHA PaCTBOPUTENS IIPUHUMAIOT CpeTHEE

apuPpMeTHYECCKOE HE MEHEEe TpeX olpelc/ieHUM, pacXOXICHHUEe MEXAY KOTOPbIMM HE OOJDKHO MNpeBbIIATH
0,4 c.
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4. OBPABOTKA PE3YJIbTATOB

4.1. InHaMHIeCKYIO BI3KOCTh pa3baBlieHHBIX pacTBOPOB HOIUMEPOB (1) WM pacTBOpUTENIA (1, ) B
cIl BeHcTIOT 110 PopMYyJIaM:

mn=K-p-1, Mo = K'Po"cop

rie K — mocTogHHAasd BHCKO3UMETpa, MM?/c?;
P, py — IUIOTHOCTh PACTBOpA TOJMMEPA WIM PACTBOPUTENS MpPH TeMIlepaType MCIbITaAHHs, I/CM’, ofpe-
nensieMas no crnpaBoyHuKy Wi 1mo F'OCT 18995.1 nukaoMeTpHIeCKIIM METOOM;
1, Ty — BpEeMsl HCTEUECHHS PaCTBOpa IOMMEpa M PacTBOPHTENS, C.

4.2. OTHOILEHHE BA3KOCTEH pacTBOopa M pacTBopHTels (X) BEMUCIMIOT o dopMyrie

X=-1,
Mo

4.1, 4.2. (M3menennan penaxuus, Ham. Ne 1).
4.3. VlHKpeMeHT BsI3KocTH (AX;) BeMMCISIOT 1o dopMynie

Xl ='IL""1.
Mo

4.4. Yucno askocty (X,) B cM?/T BEMHUCITIOT 1o hopmyre

rie C — KOHIIEHTpallMs pacTBOpa IIONUMepa, I/cM3,
4.5. Jlorapudmudeckoe urcao BA3KocTH (X;) B cM?/r BerMmcamior o dopmyne

]n_TL
Mo

X3= C

4.6. IlpemenvHoe 4yucno Ba3kocTu ([n]) B cM?/T BLIMHCIAIOT IO popMyIie

. N—"N : Mo
In] = lim = ]lim .
C—-0 T‘O'C C-0 C

Ilpenensroe 4YHCAO BA3ZKOCTH ONpene/sioT rpadu4ecKol 3KcTpanoadiiHeidl yHucaa BI3KOocTH (MWIH
norapupMUMecKOro YMciia BI3KOCTH) Ha HYJIEBYIO KOHIIEHTPALMIO.

YHcCI1o BI3KOCTH M JorapmpMuiecKoe YUCIO BAZKOCTH BEIYUCISTIOT IJIS1 YEThIpeX paCTBOPOB pas3ivy-
HBIX KOHLEHTpalHH.

CrposaT rpadHK 3aBUCHMMOCTH X, M X; OT KOHICHTpallMM pacTBOpOB. Yepe3 3KcIepUMEHTANbHbIC
TOYKHM IIPOBOASIT NPSIMYIO, 3KCTpPamnoipysl €€ Ha HYJIEBYIO KOHIICHTPALMIO, ¥ HaXOHAT IIO0 OTceKaeMoW
OpAMHATE TIpeicIbHOE YUCIIO BA3KOCTH (CM. YeSpTEX).

I T R A M
(U3menennan pepaxmua, Uam. Ne 1).
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4.7. Tlpu KOHLieHTpaUHH pacTBopa noauMepa He 6omee 0,01 r/cm’
PrppHMMy = TTp.
4.8. BsazkocTHbIE XapaKTepHUCTUKH ONPeNesIiOT ¢ OTHOCUTEILHOM ITOIPESHIIHOCTHIO B IIPOLICHTAX IJIA:

n ,5—0,7
X0,6—1,0
X, 0,6—5,0
X, 1,0—6,0
X; 1,0—6,0.

CpenHee KBaapaTUYHOE OTKJIOHCHHE pe3y/bTaTa U3MEPEHHS HAaXOAST M3 TpeX NAapaUIeIbHBIX Onpe-
HeJIeHUMN.

(A3menennas peaaxkuma, Ham. Ne 2).

4.9. PeaynsTaThl HCIEITAHUS 3ATIMCHIBAIOT B MPOTOKOJ, B KOTOPOM YVKA3bIBAIOT:
a) HaUMEHOBAaHME ¥ MAPKYy NoJMMepa, HOMEpP NapTHH;
0) HaMMeHOBaHHE HpeANIPHUSITHA-U3TOTOBUTEIS;

B) HAUMEHOBAHUEC U MAPKy pPacCTBOPUTEIS;

I') KOHLICHTPALMIO pacTBOpa NOJIMMepa;

) THII BUCKO3MMETpa M JHAMETP KanwunIpa,

€) TeMIIepaTypy HUCIbITAHUSI;

X) pe3yJbTaThl UCIILITAHMSI;

3) Jary MCHbLITaHUS;

1) oDO3HAUYCHME HACTOSIIETO CTaHAapTa.

(U3meHennan pepakuus, U3m. Ne 1).

IIPHIOXEANE

NNoALOP AMAMETPA KAITWLIAPA BUCKOZUMETPA

HuaMeTp Kaimuuisipa BUCKO3UMeETpa Uil U3MEPEeHUS BA3KOCTHBHIX XapaKTEPHCTHK KOHKPETHOIO ITOIMMepa
onoOHParoT, HCXons U3 CICHYIOIIUX COOTHOIICHWH:

d? < 0,43 v, s Tvuna BIDK-1
d* < 0,42 v, s Tuna BICK-2
d* < 0,52 v, mna tuna BITK-4,
riae d — DTAaMeTp KallwnIapa, MM.
KyteMaTHIeCKYIO BI3KOCTh pacTBOpHTENA (V, ) B MM?/c? IIpH TEMIIEPATYPE HCIILITAHUS BHIYUCILSIOT IT0 opMyIe
_ Mo
=
rue n — IMHaMMiecKas BA3KOCTh paszbasiieHHoro pactsopa, Mlla-c.
Py — IUIOTHOCTb PAcCTBOPUTENA, I/CM>.
BpeMa ucTedeHHS YACTOrO pacTBOpHTEN (1) B ¢ IIPH TEMIIEpaType U3MepeHUs MOIDKHO HAXOIUTHCS B IIpelienax

Vo

80 ¢ < 1, <200 c.

{(M3menennag pepaxkuna, Uam. Ne 1).
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