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Interfacial Property of Amphiphilic Copolymer Blending PVYDF UF Membrane

and Protein Anti-fouling

MENG Xiao-rong'* LU Bing-xue' ,FU Dong-hui' ,XIN Xiao-giang’, TANG Wei-ting’

(1. School of Science, Xi’an University of Architecture and Technology, Xi’an 710055, China; 2. School of Environmental &
Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The phase transformation kinetic process of amphiphilic copolymer polyoxyethylene/polyoxypropylene/polyoxyethylene
[ PEO-PPO-PEO(F127) ] blending polyvinylidene fluoride ( PVDF) casting solution in an aqueous gel bath was investigated. The
influences of F127 content on the PEO enrichment rate of PVDF membrane surface, membrane morphology and structural parameters
were investigated by a total reflection fourier transform infrared spectroscopy ( ATR-FTIR), scanning electron microscope ( SEM) ,
atomic force microscopy ( AFM) and other analytical techniques. F127/PVDF blending membrane fouling behavior of bovine serum
albumin (BSA) was evaluated by the static adsorption capacity, normalized filtration decay rate and membrane fouling resistance
model. The results showed that the membrane delayed phase separation process increased, the membrane surface, internal pore size
and porosity increased and the surface roughness increased with increasing F127 addition, and the increment of PEO enrichment rate on
the membrane surface became stable when the F127 content reached 15% . F127 blending membranes with F127 contents ranging from
15% to 25% had a higher flux and BSA rejection, lower static adsorption capacity, slower flux decay rate, lower irreversible fouling
index and smaller pore blocking resistance and cake layer resistance distribution coefficient, which showed a good anti-fouling property.
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Fig. 1 Light transmission curves for precipitation of different

PVDF/F127 blending systems in water
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Fig. 3  Effect of F127 amount on the morphology of F127/PVDF blending membranes
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Table 1~ Structure and performance parameters of F127/PVDF blending membranes
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MO 70. 21 2.63 7.87 0 82.32 99.2 2.1

M2.5 74.03 17.43 45.7 19. 54 74. 50 98.2 59.0
M5 76.27 22.79 57.3 25.00 69. 07 95.9 106. 5

Mi5 86. 63 37.68 64.8 41.44 67.50 91.6 374.0

M25 87.76 68. 66 67.07 45. 60 61.89 80. 1 1092

M50 88.03 84. 46 71.26 48.90 0% 72.6 1783
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Table 2 Fouling index, flux recovery rate and resistance distribution of membranes during BSA filtration

K R,/m™! Ry/m™! R./m™! R,/m™" R/m™! r T FR/%

MO 20. 40 10.90 10. 30 18.00 59.70 0.31 0.38 65.2
M2.5 6. 86 1.23 1.95 3.76 13.80 0. 46 0.13 87.3

M5 3. 80 0. 47 1.15 3.28 8.70 0.55 0. 11 89.3
MI5 1.08 0.04 0.25 0.94 2.31 0. 50 0.03 96. 8
M25 0.37 0.25 0.07 0.21 0. 90 0.19 0. 40 70.2
M50 0.23 0. 14 0.04 0.08 0.49 0.15 0.39 61.2
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