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Table 1 Oil absorption capacity of TCA nanofiber film and TCA solvent-cast film

Density/ . BET/ Water 0Oil absorption capacity/(g-g~")
Sample N Porosity/ % s . . R . .
(grem™) (m*+g~')  contactangle/(°) Dodecanol Engine oil Paraffin oil Silicone oil
Solvent-cast film 1.42 20.1 0.35 86.2 0.34 0.75 0.74 1.05
Nanofibers film 0. 0057 93.1 13.65 137.5 14.5 17.2 16.7 21.5

K2 BB 5% 1) TCA/DMAc T KA RN )75 31 TCA oK £F 4 B 1 v, 7 o e i
Fig.2 SEM images of TCA nanofiber membranes prepared from the 5% mass fraction TCA/DMAc solutions
quenched at =20 °C for 10 min(A), 60 min(B), 120 min(C), 180 min(D)
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Fig.3 SEM images of TCA nanofiber membranes prepared from the 5% TCA/DMAc solutions quenched at — 10 °C
(A.B), =20 C(C.D), =30 C(E.F), —40 °C(G,H) for 180 min
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Bl 4 A[RIMEE TCA GO ETHENRA i i 1 B e
Fig.4 SEM images of TCA nanofiber membranes prepared by quenching at —20 °C for 180 min in different mass fractions
A.3% ; B.5% ; C.7% ; D.9%
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[§5 TCA JIEME(A) Fi TCA YK EFHENE (B) KBl A1 55 56
Fig.5 A water droplet on TCA solvent-cast film(A) and TCA nanofiber film( B)
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Kl 6 TCA 9L eIy BT AR T il 2
Fig. 6 Separation of silicone oil layer spreading on water surface by the TCA nanofiber membranes

The oil layer was dyed with Sudan III before(A) and after( B) oil/water separation
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Fabrication of Triacetate Cellulose Nanofiber Membranes
and Their Application for Oil-Water Separation

LIU Junshao®, LIU Ruilai*’*, ZHAO Jinyun", RAO Ruiye"

(“Fujian Provincial Key laboratory of Eco-Industrial Green Technology ,College of
Ecological and Resources Engineering ,Wuyt University , Wuyishan , Fujian 354300, China ;
" Fujian Provincial Key Laboratory of Polymer Materials , College of Material
Science and Engineering , Fujian Normal University , Fuzhou 350007 , China)

Abstract  Oil pollution caused by oil exploitation and oil carrier transportation leakage have become
increasingly prominent, so lightweight, hydrophilic and oleophobic materials for oil-water separation have
attracted increasing attention. In this paper, triacetate cellulose (TCA) nanofiber membranes were prepared by
thermally induced phase separation method from dimethylacetamide solution without the assistance of other
additives. The effects of variables such as polymer concentration, quenching temperature and time on the
morphology of TCA nanofiber membranes were studied. The morphology, porosity, and specific surface area of
TCA nanofiber membranes were characterized by SEM, ethanol method, and N, adsorption-desorption. The
results show that the optimum experiment conditions are as follow: quenching time is 180 min, quenching
temperature is —20 °C, and concentration is 5% mass fraction, producing the uniform nanofiber membranes
with diameters of (110 £28) nm. Compared with the monolithic TCA solvent-cast film, the water contact
angle of TCA nanofibers membranes increases from 86. 2° to 137. 5°, which is contributed to its high porosity,
specific surface area and particular nano-/micro- dual scale structures. Owing to the high hydrophobicity and
oleophilicity and massive capillary action, the TCA nanofiber membranes display oil absorption capacity up to
21.5 g/g. Additionally, it can absorb oil quickly in preference to water in an oil-water mixture. The TCA
nanofiber membranes may find practical application as a biodegradable oil-spill cleanup material.

Keywords thermally induced phase separation ;triacetate cellulose ;nanofibers;oil water separation
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