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Foam—gelcasting/Surface Modification Synthesis of Superhydrophilic-
oleophobic Diatomite Porous Ceramics

LI Xiaojian, HAN Lei, HUANG Zhong, DONG Longhao, ZHANG Haijun
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: An efficient and eco-friendly oil-water separation strategy is urgently needed to solve the problem of oily sewage due to the
frequent occurrence of oil leakage accidents. Diatomite porous ceramics were firstly prepared by a foaming-gelcasting method, and then
superhydrophilic-oleophobic diatomite porous ceramics were prepared by a simple vacuum impregnation method with the diatomite porous
ceramics as a matrix and fluorine-containing polymer (Capstone FS-50) as a modifier. The effect of sintering temperature on the phase
composition, microscopic morphology and physical properties of porous diatomite ceramics was investigated and the influence of CS-50
concentration on the oil contact angle and chemical stability of the surface of modified diatomite porous ceramics was also analyzed. The
mesopore structure of disk-like diatomite becomes more and more blocked, the porosity of the porous samples decreases from 84.3% to
81.6% and the compressive strength increases from 0.93 MPa to 2.01 MPa as the sintering temperature increases from 1100 to 1200 C.
The oil contact angle of the prepared modified diatomite porous ceramics firstly increases and then becomes stable with increasing
Capstone FS-50 concentration. At the concentration of Capstone FS-50 of 5%, the oil contact angle of the porous ceramic is high up to 138°,
and whose water contact angle is about 0°. In addition, the modified diatomite porous ceramics still maintain hydrophilic and oleophobic
after soaking in acid, alkali and salt solutions, thus exhibiting superior chemical corrosion resistance.
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(a) SEM photograph at 1 100 'C

(d) A magnified photograph of square in Fig. 2(c)

(b) A magnified photograph of square in Fig. 2(a)

(e) SEM photograph at 1200 'C

i, HPHFLE KL H 237 um /N ZE 136 um (K
3). UbAk, M SEM BE 7 R O IR AT LLE
W& R T, RASREEE A 2 1L
SERIPE IOk E, XA HE T 1) TR
HH A AE (K 2% 5T (Na,O Fl K,0 28)7E mril T IR T W
FH, TEAED BRI B B A N B R A B 2 T AL
2) ik E b L5 AL R 3 3 B T K v R R M R
A 235 ) P B30 Ao LA A R e g

A Cristobalite

A .
z AAA T LAa  Aaaa 1200°C
g —.—.__-JL.AA..A_.A o ~
k=
1150 C
J 1100 C
shitpatbriar. ~ ™

10 20 30 40 50 60 70 80 90
260(°)

B 1 AREEERE 2h #1142 FLEE K XRD i

Fig. 1 XRD patterns of diatomite porous ceramics synthesized

with various temperatures

(¢) SEM photograph at 1150 'C
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(f) A magnified photograph of square in Fig. 2(e)
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Fig.2 SEM images of diatomite porous ceramics prepared with different sintering temperatures
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Fig. 3 Pore size distribution of diatomite porous ceramics prepared with different sintering temperatures
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Fig. 4 Porosity and volume density of diatomite porous ceramics
prepared with different sintering temperatures
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Fig. 5 Strength of diatomite porous ceramics prepared with
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Fig. 6 Optical photos of water and oil contact angles of
diatomite porous ceramics after CS-50 modification
with various dosage
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Fig. 7 Oil and water contact angle of cross-section of
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CS-50 dosage
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Fig. 8 Overall XPS spectra of diatomite porous ceramics before CS-50 modification
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Fig. 9 XPS spectra of diatomite porous ceramics after CS-50 modification
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