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Table 1 Table of orthogonal arrays o )
PVDF/PVB .
( Nz 5% 3C 3 Dk >k, >k, ,
1 9:1 pPVP 1 PVP s 3
2 9:1 PEG-4000 3 5
3 9:1 PEG-1500 5 , ,
A ) PVP 5 Table 3 Flux (L/(m?* « h)) analysis
5 8:2 PEG-4000 1 PVDF/PVB
6 8:2 PEG-1500 3
7 73 PVP 3 & 206. 2 342.6 290. 2 290. 3
8 73 PEG-4000 5 % 370.9 294.9 312.5 290. 8
9 73 PEG-1500 1 ks 325.8 265. 4 300. 2 321.9
PVDF PVB T, —34  55C. R, 164.7 77.23 22.30 31.57
1 s > PVDF/ 4.2.3
PVB DSC « 2 3 ) 4,
T, PVB . PVB 4
T, . PVDF PVB . Table 4 Rejection (%) analysis
PVDF/PVB
3 0. 905 0.879 0.931 0.915
s _N
o %, 0.924 0.912 0.912 0.924
:ﬁ 60:40 ‘
8/———————/\7“5 ks 0.919 0.957 0. 906 0.910
Im R. 0.019 0.078 0.025 0.014
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Fig 1 DSC curves of PVDF/PVB membranes in dif- -
ferent blend ratios of PVDF to PVB ' | ' '
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Table 2 Results of orthogonal array test A
D) ° LlLl
PVDF ’ , PVDF
(L/(m®> «h) | (%) | (%) (Pa)
1 226. 4 0.882 ] 79.9 0. 669 1263 - ’ ’
2 201.5 0.904 | 80.0 0.642 913. 6 s ’ ’
3 190. 7 0.929 | 81.2 0. 654 966. 9 , ; ,
4 445.0 0.877 | 66.0 0.548 869. 3 \
5 353.4 0.909 | 66.8 0.502 707. 2
6 314. 4 0.987 | 67.5 0.537 722.9 ’ °
7 356.5 0.880 | 58.4 0. 360 669.9 4.2.4
8 329.9 0.923 | 63.4 0.353 609.5 «C 2 4 ) S,
9 291. 1 0.954 | 59.1 0. 354 613. 1 . 5 ,
4.2.2 s
« 2 2 ) 3, . PVB
) ) H o 5 )
164.7; ’ 77.23, PVB , s
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Fig 2 SEM photographs of PVDF and PVDF/PVB membranes

2 PVDF PVDF/PVB
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Table 5 Analysis of contact angle (°)

PVDF/PVB
3 80.4 68. 1 70.3 68. 6
13 66.8 70.1 68. 4 68.7
ks 60. 3 69. 3 68. 8 70. 2
R, 20.1 1. 97 1. 88 1.61

4.2.5
«C 2 5 ) «C 2 6
) 6 7,
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Table 6 Analysis of elongation at break (%)

PVDF/PVB
ky 0.655 0.526 0.520 0. 508
ks 0.529 0. 499 0.515 0.513
ks 0. 356 0.515 0.505 0.519
R, 0. 299 0.027 0.015 0.011

7
Table 7 Analysis of tensile strength (Pa)

PVDF/PVB
ky 1048 934.1 865. 1 861.1
ks 766.5 743.4 798.7 768.8
ks 630. 8 767.6 781.3 815.2
R; 417.0 190. 6 83. 80 92. 30
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Study of PVDF-PVB blend ultrafiltration membrane

with orthogonal array design
LI Lei"*, LI Qiang"*, LIN Han-yang®, HONG Yu-bin?,
DING Ma-tai* , HE Xu-min'*, LAN Wetguang®"*

(1. College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China;

2. College of Materials, Xiamen University, Xiamen 361005, China;
3. Suntar Membrane Technology (Xiamen) Co. , LTD, Xiamen 361022, China)

Abstract ; Polyvinylidene fluoride (PVDF)-polyvinyl butyral (PVB) blend ultrafiltration membrane was prepared

by using phase-inversion technique. An orthogonal table was designed to study the influences of the blend ratio
of PVDF/PVB, and the types of polymer and small molecule additives on the performance of the PVDF/PVB
blend ultrafiltration membrane. The experimental results demonstrate an optimal PVDF/PVB system as fol-
lows: the blend ratio of PVDF/PVB is 8 : 2, the solid concentration is 20wt% , polymer additive is PEG-1500

with concentration of 5%, small molecule additive is ethylene glycol and its concentration is 3%. It is found

that the contact angle of the membrane decreases from 88° for PVDF to 58°, which clearly suggests that the hy-

drophily of the membrane is improved. The pore diameter of the membrane is between 0. 004-0. 005um,, the flux

of membrane is as high as 532. 2L/(m? « h) and the rejection rate is above 99%.

Key words: PVDF; PVB; ultrafiltration membrane; orthogonal array; ultrasonic deaeration



