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Effect of Polyethylene Glycol on Microstructure and Properties of Polyvinyl
Chloride Ultrafiltration Membrane
XU Xu-feng, ZHENG Li-xiang, @ ZHENG Peng-sheng, XU Xi-bo, = ZHANG Jun,
YANG Jiu-li, GUO Zhong-quan
(Hangzhou Research Institute of China Coal Technology & Engineering Group , Hangzhou
311201, China)

Abstract:  Polyvinyl chloride (PVC) ultrafiltration membrane was prepared through phase
inversion method, with polyethylene glycol (PEG) of molecular weight 8 ku serving as the additive and
pore-forming agent. The influence of PEG on the structure and performance of PVC ultrafiltration
membrane was investigated through the analysis of the viscosity of the casting solution, element
composition of membrane surface, membrane microscopic morphology, contact angle of membrane
surface, and membrane penetration interception. PVC and PEG were partially compatible system. The
addition of PEG resulted in the uniformity of the surface pores of PVC ultrafiltration membrane, enhanced
the hydrophilicity of the membrane surface and the nanoscale micropores within the membrane, altered
the structure of the finger-like pores inside the ultrafiltration membrane, and was beneficial for water flow
penetration. However, insufficient PVC and excessive PEG would lead to the collapse of the functional

layer, thereby increasing the mass transfer resistance of water flow. When the mass fraction of the polymer
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amounted to 19% and the mass ratio of PVC to PEG stood at 17:2, the pure water flux of the ultrafiltration
membrane could reach 4.16 L/(m*<h-kPa), and the rejection of bovine serum albumin (BSA) was 96%.
After the cyclic treatment of the humic acid solution and cleaning with pure water, the membrane flux

recovery rate was 80.3%. The pilot application outcomes demonstrated that the ultrafiltration membrane

could lower the turbidity of the effluent to less than 0.1 NTU and could eliminate 100% of E. cols.

Key words:

pore structure;  anti-fouling

HEDE AT LA R0 B KR b i BORE ) LA L ik
AR BEAT , B 2O i B T K AR B AR Z

polyvinyl chloride ultrafiltration membrane;

polyethylene glycol;  compatibility;

(A RZ I, LIYI DA PV C R I8 5 (14 1 BE $1 T 1S B i H]
=%

0 AL (PVO) R SO 1 KBRS
PR BRI TR R O LA RBUK 1.1 MRS

P, T304l PVCBIE B I AE TR EE, h Tk
3 PVCBUE MR YERE V22838 X AT T e e
5 B WE(PEG) & —F G RE TG B 1 5%
IR RARL R LA A R U8 % P A B B, T O
FH, PEG VE A il B A 78 Jin 5510 ] LA el 25 28 Ot 96 2 M
(PVDF) RO (PSF) it £k AN (SPSF ) %5 6 118 J5 11
THOURZE A8 R B L H2 T 08 BB 1) 2 /K P AT s e 1k
AEST H TSR] PEG XF PV C I 5k 47 ok Ve i AT
FERNTE /D RER T PEG SEfIR PVC H B A BB 1
1l 2t A O 1R A R D R 0B Y ) 5 G
A, HAEEWEANE ik, EH RS F i
o4 8 ku Y PEG ELEEAE W US Insa Al fL7), 45 &9
A S A B R H 45 PVC BN, BF9E T R T4
JE U BE RN PEG 5 FE % PV C R I8 R AROU 45 # Ak g

) : PVC(TL-800) , I 4% i , 73 F J5i & 24 50
ku; PEG, 73044l , 73 it o~ 8.20.35 ku; REAL L
I (PEO) , 43 #r 2l , 43 Jit & & 100,300, 1 000 kuj;
N, N- W13 Z, iz (DMAc) , 4005 4 99% , Tl 2% ;
BXH K TR £ —BERE (PET) JC 45 A 5 4 1035 (H &
F (BSA) , 48 97%; B 5 R (HA) | 21 E R 90%
R 2B Kk A Ak & L.

IR LSS : CHTB-03 F 34 A7 ik 56 AL .NDJ-79
Ui 5 25 BE 11 L AXIS Ultra DLD B X 548 % Ha Ffig
1 Y (XPS) . SIRION-100 % 47 4 5 7 W 150 55
(SEM) \OCA20 7Rz fish £ 00 5 A | 1L5S Y22 4073 00
FET  VCHP B EA LR MY
1.2 BIREMNH &

U0 S 1) ) A8 A RHIE B3R 1 R

F1 BIRERRS &M HECLL
Tab.1 Preparation materials ratio of ultrafiltration membrane %
Wi UF-18 UF-19 UF-20
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
pPvC 18 17 16 15 14 19 18 17 16 15 20 19 18 17 16
PEG 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
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