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Filtration Performance of PVDF/ZIF-8 Composite

DENG Lingli, HUANG Chuyun, YAN Yurong
(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Polyvinylidene fluoride ( PVDF) ultrafine fiber filter materials, coated with nanoscale zeolitic imidazolate
framework-8 ( ZIF-8) particles, were prepared by electrospinning using a polyester nonwoven fabric as base substrate. The
effect of solution concentration on the morphology of the PVDF electrospunfibers and the filtration performance of PVDF/ZIF-8
composite filter materials with different grammage of nanofiber composite membranes were systematically studied. Results
show that ZIF-8 can significantly reduce the diameter of PVDEF/ZIF-8 composite fibers with a minimum average diameter of
(83+11) nm. Under optimal spinning conditions, filtration efficiency and pressure gradient of the fiber mat increase with
increasing grammage of the nanofiber composite membranes. For a NaCl aerosol with a mass median diameter of 0.26 pm,
the PVDF/ZIF-8 composite fiber mats show filtration efficiencies of 95.9% and 99.5% at pressure gradients of 47. 6 and
111. 1 Pa, respectively. The combination of ZIF-8 and PVDF nanofibers forms an ultrafine fiber composite mat, which pro-
vides a new approach for the development of lightweight and energy-saving filter materials.
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Table 1 Process conditions and average fiber diameter of PVDF/

ZIF-8 composite fiber mats

ZIF-8

coneeniration | SPimming  Receiving  Voltage  Average fiber
S rate/(ml/h) - distance/em /kV  diameter/nm
0 0.6 14 20 18850
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0.6 12 15 9829
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Fig. 1 Microscopic morphology and diameter distribution of PVDF fibers with different solution concentrations
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Fig.2  SEM image of ZIF-8 powder morphology
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Table 2 Conductivity and surface tension of PVDF/ZIF-8 spinning
solution with different ZIF-8 concentration

Z1F-8 Conductivity/ Surface
concentration/ wt% (wS/cm) tension/ ( mN/m)
0 0.472+0.0279 19.954+0.2401
7 3.623+0.1761 27.910+0.1014
17 6.938+0.1687 20.318+0.6120
34 16.145 +£0.3213 27.643+0.1196
51 17.144+0.2770 24.301+0.3675
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Fig. 3  Average diameter of PVDF/ZIF-8 composite fiber under different process conditions: (a) different ZIF-8 concentrations ( spinning
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Table 3  Filtration performance of PVDF and PVDF/ZIF-8 com-

posite fiber mat

ZIF-8 Basis weight Filtration
. . - Pressure
Concentration  of membranes efficiency dron/P
/wit% /(g/m?) /% ropa
0.5+0.2 72.500+0.3000 26.3+1.25
1.5+£0.2 86.125+0.7250 55.4+1.40
0 2.5+0.1 97.950+0.1500 121.6+3.55
3.5+0.1 99.323+0.0295 139.7+3.70
4.5+0.2 99.491+0.0725 166.1+3.95
0.5+£0.2 95.910+0.0065 47.6+3.59
1.5+0.2 99.534+0.0098 111.1+4.00
17 2.5+0.1 99.680+0.0088 209.5+4.78
3.5+0.1 99.835+0.0067 276.9+4.55
4.5+0.2 99.981+0.0008 424.5+3.11
450 - -~ o Pressure drop o | 2.0
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Fig.5  The fitting curves of PVDF/ZIF-8 composite fiber mat

resistance and average pore size
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