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Abstract; Because of the rapid development of manufacturing in the world, oil leakage and industrial pollution have
occurred frequently and caused serious consequences, such as economic loss and environmental pollution. Therefore,
developing functional materials for effective oil/water separation has become a global concern. Superhydrophobic cel-
lulose aerogel is an attractive candidate for effective oily water treatments due to its lightweight, high porosity and re-
newability. However, the development of a low cost and facile method for the fabrication of superhydrophobic cellu-
lose aerogel with eco-friendliness and reusability for large region oil/water separation still remains a challenge. In this
work, methylcellulose and magnetic Fe, O, nanoparticles were used as raw materials with epichlorohydrin as cross-
linking agent for the fabrication of magnetic cellulose aerogels through blending, cross-linking reaction and freeze-dr-
ying processes. Thereafter, the superhydrophobic magnetic cellulose aerogel (SMMC) was obtained using hexadecylt-
rimethoxysilane (HDTMS) as the hydrophobic modifier via a chemical vapor deposition process. The surface mor-
phology, chemical structure and surface wettability of the aerogel were characterized by the scanning electron micro-
scope (SEM) , Fourier transform infrared spectroscopy ( FT-IR) and optical contact angle measuring instrument. The
results showed that the as-prepared cellulose-based aerogel had three-dimensional porous network microstructure with
the aggregations of Fe,O, nanoparticles on the skeletons and the surface hydrophobic modification process had slight
effect on the microstructure of the cellulose-based aerogel. The SMMC aerogel exhibited a low density of 0.014 2 g/
cm’ and a high porosity of 98.86%. After the modification, the superhydrophobic and superoleophilic properties of the

aerogel with water contact angle of 150.4° and oil contact angle of 0° were reached. Due to the excellent superhydro-
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phobicity/superoleophilicity and high porosity, the SMMC aerogel showed good oil/water selectivity and excellent oil

adsorption capacity as high as 45-98 g/g for various oil and organic solvents. The SMMC aerogel after oil absorption

could be recovered quickly using magnets because of the presence of Fe;O, nanoparticles. Moreover, the as-prepared

superhydrophobic SMMC aerogel had outstanding recyclability and still maintained at least 80% oil adsorption capacity

after 30 adsorption cycles. The adsorbed oil could be easily re-collected by squeezing the aerogels. These excellent

properties of the superhydrophobic cellulose-based aerogel combined with its facile fabrication process make it a prom-

ising candidate for oil/water separation in marine environments.

Keywords ; superhydrophobic; cellulose; aerogel; magnetic response; oil/water separation
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Table 1 Density and porosity of SMMC aerogel

il P’ (grem ™) FLBR /%
MC 0.012 5 98.99
MMC 0.013 7 98.87

SMMC 0.014 2 98.86

fabrication of SMMC aerogels
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2.5 SMMC S g RI#E %

X SMMC &8 M 1) 7 WY 3 R pE 64T T 3%
fE, 25 R 5 fras, K 5a S SMMC S EEIR A0 %
WIE S, NIRRT DL R ASCEE I A WL IR A AR
AR JRARBC N L, FR 4045 A PR AT D /)N
fLo RV AT DO 3] — AR i) B2 e ] LLER AN ML FE
B FEAR SMMC, BB B L 1R 52,
Il sb Hal LU 4 BE R FE I SMMC BRI
SRR R R 7 A e O I R | A o
1) SMMC <, e B A 8 4 ) w6 me) g VE e, 7E
+20 000 Oe 3 [Fl P4 I 5 SMMC < #E e 1) 1 i [m]
2k EERMNE Se fias, SMMC S BRI ) 1o AR Ak
SREEN 38.8 emu/g, HA WA EITRLVE, H 520
Fe,0,(71.8 emu/g) M L', SMMC < % JiE (1) 70 A1l
T A B W) i T B, 32 R T AR R 20 43 R SR 21 4
RIS R, RE i, EAME S MER
T, SMMC. 5 (A 1 g Ak 5 B2 4T3 SR AT LA S p
HAOEEN,




A1 | 55 R K R 2T 2 3R BRI Y ) o B Home v g 109

401 ¢

_30f
—40f

~20000 10000 0
H/(Oe)

1000020000

a. SMMC SEEBAEM 5 E R IR 5 b, SMMC SBERSAYRENRR M 5 c. SMMC BRI Y RiE T 1012
5 SMMC SRR & WL SR Fnrg it
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Fig. 6 Wettability of MMC and SMMC aerogels
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