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PO;” >S0;” >HCO; > CI7, AP* >Mg’" >K* >Na*, Bi# AR NaCl ¥ f988 fn, PEG 20000 ) [ 7]
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Influences of Soluble Salt on Viscosity Determination of

Polyethylene Glycol 20000 by Ubbelohde Viscometer

CHEN Suyan, WU Guangbin, HE Biyan
(College of Marine Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: The viscosity of polyethylene glycol (PEG) 20000 with high molecular weight in dilute solution was
studied by Ubbelohde viscometer method. The effluent time of PEG was determined in pure water and salt solution
containing anions and cations at different valence, respectively at 30 “C. Furthermore, the effects of different solvents
on 7,,/p and [ n]of PEG 20000 were investigated. The results showed that the effects of different valence anions and
cations on the [ 5] of PEG 20000 were sorted as follows: PO;~ > SO;” > HCO; > CI~, AI’* > Mg’* > K" >
Na " . Further study revealed that the [ 5] of PEG 20000 decreased with the increase of NaCl content. The extended
lines of n,,/p —p and In 1./p —p of PEG almost intersected at the same point on the y axis when the concentration
of NaCl was 0.05 mol/L, and the linear relationship was good. Therefore, it was suggested that the addition of ions at
low concentration would significantly reduce the bending of viscosity curve of PEG in dilute solution.

Keywords: PEG 20000; soluble salt; Ubbelohde viscometer method; viscosity curve; specific viscosity; in-

trinsic viscosity

0 3|87
3 PR E T S 5 T WM 4 T R By — i T 28 U7 v o 300 3o D 52 25 4 G A M F

[WFEEHEA] 2020 - 06 - 05
[E£TBH] madd ARBIEILETHE (2017]J01635, 2019J01699)
[(MEEBAN] BEH (1971—), &, WHEmh, M+, WFamBEr mirs.



%53 4] WREHE, 2% Al PR EETHADE PEG 20000 25 K2 YRR 215 -

B, i n,/p—p Mlin n/p —p R, BRI, WBERIFRFERE (0], FHARYE Mark-
Houwink £330 2 AT Al #5555 70 TR E WX 07 e . BT TAEE L d f b kB, w018
BRI 2 2> IS o B IR A R . XXM SR R AT, S R DI,
— BRI TR AL, 75— PR A S TR AU, 8 T IR N Tk A R
FAUSE RN, mor FH 0 THRES M BURIEAS I BLG:, B> T REZ [ BN, Bttty F4ksE
RN A>Tz [, 5 FREMS MR, R M Bl LT BRI, X
Fift 125 BUR A S DR AR AR R BE i R, RS RE T R AR A BE L 2 AR 22 5 20 RO T S 2K
BANE A BN, SRR R B R g

Domenek %° S, JEI5 22 BROK VAR IRCZR0 138 1 6 A 3 DX AT S0 0 12, [ e e A PR —
PRI ZE DR T 2 IR T S O o ik 25O SR IR, D 2 K A VL P R 1 ot A e A e B
BA, WA KSCN J& iR 2 SR ANEC R o M AR SR L SO AT 1 e, A H Bl
Pl B G 2 BE 2 [H O SR R i S A M 5 A VF 2 RES R B RO JE AT, TR P AR A 2 BT 10 IR
USEARARIS , DUres WL 20 T RETAE R X, 9 BB AR PGRI X, KW 55 1 HUs e 1 Bkl
RN, T FEr T HENHEFR TR, SR T aoBORB R, DRI v M S R ) EE et I 2 Bl
VR AR B I R o AN T 3, 77 A T BRI, i 201 B B0A T s ki = A B
BIEGA, XAEREFIOREE AT I T R oo 2R DR S R 0 R RO Rk T 4%
TR LAE R T, SR A R B SR AT O T I I T MR A T U AR g ST R
b8 A | EEN 1 R5: 0 g RN =R | AN NS P N N0 A s e e R D R R S i 24 N S
A XEFERME T LB E T HER AR IOR, SRS R T HEAE R P A R RREAR, R RE
REAI

R B (polyethylene glycol, PEG) JEMALKEME Y, BA TR, LRGN, AKEMLE,
TRARPE M PEAEOL R, 7EBR2y . ftlhh . Tl iz B, Al EERARs) . e o) L TR FL
A1 PEG B LAy FHELE MY, 43 FRE L ARRIE . G [0 SR T KA T4 4 U R
KT RIFTBUER PEG Fif i 355 52 85 1 B2 WA 1 SCRRATT ST A il , IR, AR SO T 1 B
BERY PEG 20000, P58l L0 5 FORS EETHEINE PEG 20000 Fis il 26 BU52 M0, A IN5E 731 5
R PEG ARXT 71 B fe it 18 i R %

1 #EEFE
L1 (=E5i5

76 —s IR BIFEGY, LEARARR) T BT, BAERMAEOY 0.5 mm, #VTHITH
BEEG s RBVEE T4 (DHG -9146A) , LAE A LR SEAF; T K F (FA1004),
BRI,

PEG 20000 Iy T)" ZR VU B BHE AR A PR AR s SAAEih . BRIREUN . BRIREAN . WEAREN . HRIRED . &
MREE . BRI T E 2 A AL G A BRA R o ARG o i 4t
1.2 KWITE
12,1 S5 i 1) Al

KM GB/T 10274—2008 R M T5 1%, FEMRIE N (30 £0.5)C T, 73500 Al 35 57 O 44 7y ik
(8] 2 (703~ VAL S RF 16 00 50 A R s8] ) D oo (e 1 S ) P00 4l 790 )
] o
1.2.2 PEG 20000 Fii ik R L1

P AN ] B e B A9 PEG 20000 78 (0 ~0. 018 g/mL) , fEHREEN (30 £0.5) CF, AT
S LU B )RR 20 K I S B ]



- 216 - FERRFEM (AR 5526 45

1.2.3  ARFEMABEFXF PEG 20000 [ e 5 BE 150

SrpIECH AT L Mgt . K* . Na* | PO;™ ., SO;” . HCO; . CI™ (¥JEEHH 0.25 mol/L) K
f90.01 g/mL PEG 20000 i, 7EMREEH 30 C( £0.5 C) T, FHREEE DU 75 700 R0 v it g 1]
1.2.4  NaCl Xf PEG 20000 ZEE 17 H (1) 50

Ay SER ] NaCl ¥ B (0,0.05,0.5,1,2 mol/L) JIEHI Y 0.01 g/mL PEG 20000 ¥, 7£iE R
30 C( 0.5 C)N, FHASBE I 75 700 AV TR 0 HH B[]
1.2.5 $dlsrtr

—E MR, 0T AR BE TR, oo AR R TR, ¢ SV IR R BRI A A
XEER: m, =0/ =t/1o; HIWEEEN: n,=(n-m9)/no=m.-1. Lhn,/p—p Fnn/p-plEA,
WERMREL, SMESST y BT R R (0]

2 HR5HE
2.1 @Al B 8 E 7 AR BB

Pl vE S AR 1 TR O T R LT R 20¢
(polymer polymethyl methacrylate, PMMA) AHXJ %5 BEE(H ¢/t',, W] 80+ ——t's

DI BR R 2 T W e B A0 BE B s, Mk &ML — 70:
AR, Wik e X B L B (polyvinylpyrro- ;_D 60 -
lidone, PVP) #F5ERE, RH PVP K BGLZE I B SRR, < s0)
SN O A3 B a e ¢ ©, AUR ¢ 715w 20 T A X B R < “40/

N/t TEBRIA 1A T 2048 A RE L %) OB B T S S8 A T 301

Jo K 153 o3-SR 22 B R A FE G R B S S SR s, s 0 0.002.0.0040.0060.0080.010
TR DRkt ASURIESTER [12 -13] MkleE R prec/(g-mL™)
[l B PEG 20000 f4 37 H B () FA RN 100 /o B2y, TH5 9,/p 1 Bt Wt t BB nolp 5
RPERE (LI D)o L RTLLE, L o S BIRER 1 R RERAREE

Fig.1 The plots of concentration against

AERA 24035 PEG 20000 f97h B M2 ARG 7 X 25 % ntp obtained by b t's. £

2.2 PEG 20000 %5 iR ERMKL

Be A [V BE /Y PEG 20000 ¥, 1. 2.2 J5 300t i s s [a) Rtk gt b s i), 3 H AR v
FEMER R, 258K 2 s, hE 2a a1, 24 PEG 20000 () ffi & ¥ /N 0. 002 g/mL i},
n.,/p Al In n./p BEMASEERIME, n.,/p —p Al In n./p - p RMERIA L, PEG 20000 ) n, #B/NT 1.2,
FKRAE A 1,08, 4l Huggins J5 #£H1 Kraemer Jy#2 A A1, 7 MFEEH 1.2 ~2.0, 7,/p—p FlIn n,/p -
p AT REHESZRM . dE 2b AT, PEG 20000 (5 &€ B 7 0. 002 ~ 0. 01 g/mL I, », B9 78E FEl7E
50

65 ~In 7./ - =
n:p 50 = Inm,/p
~ 60 —1./p ,,gI/Z‘ /p/\ “nlp
\?Q ss| - 45 i T?O 45 . -
= :
Er 2 40 | " 2 oL
Y 45+ X \I\‘\L\ 7 -
eyl 235 e 35k
" - a0 \*t\‘\,
S a3s SRS S g0
— 30 = =
25 | 1 1 | | 25 | | | | | 25 1 | | | |
0.000 4 0.001 2 0.002 0 0.002 0.006 0.010 0.010 0.014 0.018
JACS mLil) P/ (g* mLil) Pred/(g° mLil)
a) ppec<0.002 g/mL b) 0.002 g/mL<ppc<0.01 g/mL ¢) 0.01 g/mL<pp<0.018 g/mL

2 PEG 20000 H ng/p—p # In n/p—p X R H £
Fig.2 The plots of ny/p—p and In n,/p—p for PEG 20000
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F 1 7A[E NaCliRET PEG 20000 B n,,/p —p 1 1In ,/p —p BELMIEXLSE
Tab.1 Relevant parameters of ,,/p —p and In n,./p —p curves for PEG 20000 at different NaCl concentrations

A n,/p —p BE LT In n,/p —p UG LM BT E
Solvent 1.,/p —p fitted linear equation In 7,/p —p fitted linear equation Average of intercept

H,0 Y=406.6 x +41.34 R* =0.829 6 Y=-374.9 x +41.21 ,R* =0.835 8 42.28

0.05 mol/L NaCl Y=487.0 x +38.88,R* =0.975 7 Y=-253.3 x+38.83,R* =0.941 1 38.86

0.5 mol/L NaCl Y =380.5 x +38.04,R* =0.942 6 Y=-300.7 x +37.94,R* =0.938 3 37.99

1 mol/L NaCl Y=326.9 x +36.24,R* =0.936 8 Y=-285.8x+36.16,R* =0.930 1 36.20

2 mol/L NaCl Y =238.8 x +32.49,R* =0.599 2 Y=-241.0 x+32.34,R* =0.717 1 32.42

HiPE 6 FI 1 AT, HAMEHE NaCl J5, PEG 20000 4 n.,/p —p Flln n,/p —p LEX R Healik Ky
VR . NaCl ¥ JEAE 0. 05 ~ 1 mol/L JEFI N, ELZRRIMIERECR 0.9 L L, i NaCl ¥ i 18 fin 5]
2mol/LJ5, RRFIET, RmiAMAARERICLYEL . n,./p —p FlIn n,/p —p FELF] y HIAERIAY
B NaCl Ve FEFH i N5, BP NaCl VR EERS K, FetERERE FR%. 7E NaCl ¥4 0. 05 mol/L B,
n,/p —p Flln n/p —p UHHELMWIERK LA y HULT AT —8, HEM R
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