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1 E. A48 EFARERALAREREAKERKEER LANHEEAREREHTRARCARTRETEK, R

BT R AR BARG S, AT Bk R EE L E VAR K M A R R AT B e R S 4 (CNC)
AR AR AR Z W R AR (MTMS) £2 K A8 P af 2 3t A7 AR b AL SO | B ad Ak TIOR3 8| T ke b s e £ 5L
SRBE, BREAN TAENGHEFLSARKRAA B, 5 L4 0 KA MTMS A he 2 69 38 e | %5 5 & 37T
F(<0.0120 g/em’) , FURR Fus A T % MTMS 89 Ae A 3F4F 4 % 5 A A BRI A LG S va R K, 8 &M
R EBHRAE, R AREIRA DO R LT S F R E R0 MIMS 69 e N4k 4 2 & 5 & BRI AL T
P RREG, EARE AL EARBOHBEN 2SR A LERERN TR, FLELLSURKYORDEMRA
K& MTMS FmE 0938 bt 3, & A 3 153.7°, R L 4R 169 4 5 b/ B SR M AE . VE A Bob At Bk
Y B A AR RACT AR M % A K fe LA A (B Ak 5] 52~ 121 g/g), M FL A L d 4R 45 44 JA 3R 4%
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Fabrication of superhydrophobic cellulose composite
aerogels for oil/water separation
SHANG Qiangian', HU Yun', LIU Chengguo', YANG Xiaohui', ZHOU Yonghong'**

(1. Institute of Chemical Industry of Forest Products, Chinese Academy of Forestry, Nanjing 210042, China; 2. Co-Innovation Center
of Efficient Processing and Utilization of Forest Resources, Nanjing Forestry University, Nanjing 210037, China)

Abstract; Due to the hydrophilicity and low oil/water absorption selectivity, the unmodified cellulose-based aerogels
are limited for the oil/water separation application. Furthermore, the surface hydrophobic modification process of cel-
lulose aerogels is time-consuming, which limits the large-scale production of aerogel-based absorption materials. In or-
der to solve these problems, the authors fabricated superhydrophobic cellulose composite aerogels by freeze-drying the
suspensions of cellulose nanocrystals (CNC) , a natural nanomaterial isolated by sulfuric acid hydrolysis of microcrys-
talline cellulose, in the presence of methyltrimethoxysilane (MTMS) with various concentrations. The modified cellu-
lose composite aerogels displayed ultralight property and porous structure with the density ranging from 0.005 2 g/cm’
to 0.012 0 g/cm’ and the porosity ranging from 99.66% to 99.30%. The SEM images showed that the addition of MT-
MS had little effect on the morphology of the cellulose composite aerogels with 2D-sheet-like skeleton structure. The
polymethylsiloxane formed a thin layer on the cellulosic substrate and did not change the porous structure of the cellu-
lose aerogel. Compared with the unmodified cellulose aerogel, the modified cellulose composite aerogels remained the
cellulose [ structure, while the crystallinity of the composite aerogel decreased with the increase of MTMS usage.
Meanwhile, the thermal stability of the cellulose composite aerogel was enhanced with the increase of MTMS usage.
The surface contact angle of the modified cellulose composite aerogels increased with the increase of MTMS usage.
The highest surface contact angle was up to 153.7°. The modified cellulose composite aerogel could float on the water
surface and displayed good oil/water absorption selectivity because of its excellent superhydrophobic/superoleophilic
properties. As the oil absorption material, the superhydrophobic cellulose composite aerogel not only efficiently ab-
sorbed a wide range of oils and organic solvents with absorption capacities in the range of 52-121 g/g, but also exhib-

ited remarkable recyclability.
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Fig. 1 Schematic illustrate for the fabrication of cellulose composite aerogels (MCA )
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(Paoge) M 0.005 2 g/cm’® & #i T+ 5 % 0.012 0
g/em’  FLBRAIE A TR, (HITH 2 GBI

FLBR I T 99% , 2 Wik e 10 18 1 JF: LA B IR
HER B AL RRE,

*1 ARFREG[ERNIVNARREERNYESH
Table 1 Experimental scheme and physical parameters of CNC aerogels
i CNC K5/ g MTMS/ g kg Poerogt/ (grem™)  p./(grem™) FLBRR/ %

CA 50 0.00 58.30 0.006 3 1.500 99.58

MCA-1 50 0.57 57.73 0.005 2 1.506 99.66

MCA-2 50 1.13 57.17 0.006 2 1.551 99.60

MCA-3 50 2.26 56.04 0.012 0 1.667 99.30

TE 20 erogel N BRI IO [ AR BE 5 p R BE I 191 AL
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Fig. 2 FT-IR spectra of MCA aerogels
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Fig. 3 TGA curves of MCA aerogels
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Fig. 4 XRD spectra of MCA aerogels
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Fig. 5 Macro- and micrographs of MCA aerogels
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Fig. 6 The superhydrophobic properties of MCA aerogels
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Fig. 7 Absorption process of oil ( cyclohexane dyed with red oil) using MCA-3
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Fig. 8 Adsorption capacities and adsorption capacity-adsorption time relationship of MCA-3
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Fig. 9 Adsorption capacities of MCA-3 versus the recycle
number by taking the cyclohexane as an example
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