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Preparation of PET/CA root hair-like fluffy nanofibrous composite films
and their cooking oil fumefiltration performance
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Abstract: A series of electrospun root-like fluffy composite nanofibrous films for efficient filtration of
cooking fumes were synthesized using polyester (PET)/cellulose acetate (CA) co-solvent system with
different mass ratios. The morphology, surface and interface wettability, thermal stability and cooking fume
filtration performance of these obtained films were characterized and analyzed by SEM, contact angle tester,
thermal gravimetric analyzer and automatic filter material test system. The results showed the nanofibrous
composite film with m(PET) : m(CA)=8 : 2 exhibited obvious root hair-like fluffy structure with a root tip
diameter 100 nm, root cap diameter about 300 nm, porosity 93.85%=+0.23%, bulk density (0.023+0.001)
g/m’, and water contact angle 154.0°+0.5°, respectively. Moreover, the composite membrane displayed
short oil absorption time 2 s, decomposition temperature >300 °C, cooking fume initial filtration efficiency
92% and initial filtration pressure drop 36 Pa. The filtration efficiency still remained =91% with slow and
regular increase in filtration resistance even after being recycled 20 times.
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SEM images of PET/CA nanofiber composite films
with different mass fractions
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Fig. 2 SEM images of PET/CA nanofibrous composite films

with different mass ratios
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Fig. 3 Cross section SEM images of PET/CA nanofibrous
composite films with m(PET) : m(CA)=8 : 2 at
different magnification
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Fig. 5 TG and DTG curves of nanofibrous composite films
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Table 2 Comparison of fume filtration performance of different filter materials
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