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Abstract

The traditional methods of oil and water separation mainly include centrifugal method, condensa-
tion method, redox method and salting out method. The separation process of these methods has
high energy consumption and low separation efficiency. Many porous materials are used to treat
oil-water mixtures or oil-water emulsions. However, the traditional methods of membrane manu-
facturing, such as non-solvent phase separation, thermally induced phase separation and steam
induced phase separation, consume a lot of solvents, resulting in a lot of waste pollution. This pa-
per mainly proposes a silica fiber membrane as the substrate, which is modified with anhydrous
ethanol and candle soot solution to make it hydrophobic and lipophilic. The surface wetting,
structure, morphology and material composition were analyzed by contact Angle measuring in-
strument, scanning electron microscope and Raman spectrometer. The results show that the mod-
ified silica fiber membrane is hydrophobic (the hydrophobic angle can reach 146°). It can selec-
tively adsorb oil floating on water and separate oil-water emulsion. The carbon black fiber mem-
brane has a simple preparation process and a convenient separation process, which can effective-
ly solve the problem of oil-water separation.
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Figure 1. Preparation of hydrophobic silica fiber membrane
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Figure 2. (a) Drop the water on the original silica film; (b) Drop the oil on the original silica
film; (c) Drop Oil-water mixture on the original silica film
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Figure 3. (a) Drop water on the prepared silica film; (b) Drop oil on the prepared silica film;
(c) Drop Qil-water mixture on the prepared silica film

3. (a) FIFFEHZAURERRK; (b) FIFEN_ANERHH; (o) FIEFR
WEEAHE R HACR A1

23 Rt " | WA HERSHER KT YR

HER N KR o BUEE AL YRR A, TN K, AT A ()R], JRas
SRR £ 245 B S K BV ADIR 25 J5 S DU ER AR o FEEUH 26 — SR LT SR IERE h, TRONK T, W]
HI & 4(0) LR, il i — A RE AT 4R B AT DU IR R)7 TR MAR i, A T BAUKIRIE LA .

Figure 4. (a) Put the original silica film into water; (b) Put the carbon black
silica fiber film into water
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Figure 5. (a) Put the soaked original silica film into the stratified oil-water
mixture; (b) Put the silica fiber film with carbon black into stratified oil-water
mixture
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Figure 6. (a) Drop oil dyed with oil red O on water surface; (b) Contact water surface with carbon
black silicon dioxide film; (c) The oil is captured leaving a clean surface
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Figure 7. (a) Contact angle between original silica fiber membrane and water; (b) Contact angle
between water and silica fiber membrane prepared by low concentration solution; (c) Contact angle
between silica fiber membrane and water after the preparation of the best concentration solution
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Figure 8. (a) Electron micrograph of original silica fiber membrane 10 um; (b) Electron micrograph of original silica
fiber membrane 2 um; (c) Electron micrograph of silica fiber membrane prepared with low concentration solution 10
um; (d) Electron micrograph of silica fiber membrane prepared with low concentration solution 2 um; (e) Electron
micrograph of silica fiber membrane prepared with the best concentration solution 10 um; (f) Electron micrograph of
silica fiber membrane prepared with the best concentration solution 2 um
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Figure 9. Raman spectrum of silica fiber membrane after preparation
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