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Fig. 1 Remote plasma reaction system
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Fig. 2 Effect of plasma treatment time on the contact
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Fig. 3 Effect of RF power on the contact angles to Fig. 4 Effect of gas flux on the contact angles to

water of PVDF water of PVDF
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Fig. 5 Scanning electron micrograph of PVDF membrane before and after ammonia plasma modification
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Table 1 Surface elemental compositions of

various PVDF membranes
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CAEHREE A 040 ecmid) 6830 4.22 1276 11.58 025 0.17
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Fig. 6 Survey spectra of PVDF membrane before and after ammonia plasma modification
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Fig. 7 Cls XPS spectra of PVDF membranes before and after ammonia plasma modification
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Fig. 8 Ols XPS spectra of PVDF membranes before and after ammonia plasma modification
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Fig. 9 Nls XPS spectra of PVDF membranes before and after ammonia plasma modification
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Effect analysis of polyvinylidene fluoride ultrafiltration membrane surface
modification by remote ammonia plasma
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Abstract  The surface modification of the polyvinylidene fluoride (PVDF) ultrafiltration membrane was
carried out by remote ammonia plasma. For PVDF ultrafiltration membrane pro- and post- modification, water
contact angle was used to characterize their hydrophilicity, scanning electron microscopy (SEM) and X-ray
photoelectron spectroscopy (XPS) were used to characterize their morphology and chemical composition
changes, respectively, and the bovine serum albumin (BSA) filtration experiments were conducted to
evaluatethe their filtration performance and anti-fouling performance. The results showed that the optimum
conditions of remote ammonia plasma modification were RF power of 40 W, treatment time of 45 s, and
ammonia flux of 20 cm’-min~'. The remote ammonia plasma introduced oxygen-containing and nitrogen-
containing functional groups into the surface of the PVDF ultrafiltration membrane, which increased the number
of hydrophilic functional groups on its surface and improved its surface hydrophility accordingly. The water
contact angle decreased from 95.63° to 52.79°, and the etching effect on material surface also was weakened. In
the filtration experiment of BSA solution, the modified PVDF ultrafiltration membrane showed good filtration
performance and anti-fouling property, its water and BSA flux increased from 87.42, 48.00 L-(m*-h)™ to 129.36,
79.98 L-(m*h)”', respectively. The rentention rate increased from 81.43% to 87.70%, and the fouling rate
decreased from 70.25% to 45.96%. Therefore, the hydrophilicity, filtration and anti-fouling performance of
PVDF ultrafiltration membrane were improved atter surface modification by remote ammonia plasma.
Keywords remote ammonia plasma; surface modificatioan; PVDF ultrafiltration membrane; hydrophilicity;
filtration performance; anti-fouling performance
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