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Table 1 The effect of dispersants on the particle

sizes of the composite beads

SEM BE/(mPacs)  Ds/pm D.,/pm
B« 0. 90 36,07 44, 44

HHE = 0.55 26.18 32.79
Rika 34. 00 19.62 29.07
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Table 2 The effect of the molecular weight of cellulose

on the particle size of the composite beads

%?ﬁ%ﬁ}?%x 104/Da Dso/p.m Dav/}im
4.0 8. 30 13. 30
9.3 7.81 9.55
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Table 3 The effect of cellulose/SiO; fed ratio on the

content of Si0),

LY R- Wk AR/ SO, FE O EAW
Sio, Bl &% Si0, BB RBAR
I CM-1 1:3 75% Egiﬁ
I CM-2  1:12 88% XEE
11 CM-3 3:1 34% RE
A CM-5 4:1 18% 2§
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Bl 1224 R-Si0, E-5HALA SEM K&, )
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Table 4 The specific surface areas, pore volumes

and pore sizes of cellulose-SiO; composite beads

HEME WRER/ (m?/ FLER/ (em®/g) FLE/nm

CM-1 472 0.90 7.62
CM-2 276 0.70 10. 16
CM-3 116 0.26 8.96

i

FHE-SIO, EHFHAEK SEM E

Fig.1 The SEM images of cellulose-Si0; composite beads
. CM-1(a) .CM-2(b) ,CM-3(c).
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Fig. 2 The particle size distribution of composite beads
. CM-1(a) ;CM-2(b) ; CM-3(c).
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Fig.4 The pore volume distribution curve of

cellulose-Si0; composite beads CM-3
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Fig.5 The TGA curve of cellulose-SiO, composite
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Preparation and characterization of cellulose-SiO. composite beads

BAI Zheng-wu'* , XU Xiao-qin' ,JIN Fen-fen' ,CHEN Wei'
(1. School of Chemical Engineering and Pharmacy, Wuhan Institution of Technology, Wuhan 430074, China;
2. The Key Laboratory of Green Chemical Process of the Ministry of Education, Wuhan 430074, China)

Abstract; The aim of the present work is to develop a method to prepare cellulose-SiO, composite
beads, which can be used as chromatographic packing materials. Thus, cellulose and silica gel were
dissolved in an aqueous solution of NaOH/urea, and then cellulose-Si0O, composite beads were prepared
by a sol-gel method. The influence of the fed amount of the emulsifier, the stirring speed, the
molecular weight of cellulose and the fed ratio of cellulose and SiO; on the particle size and the
morphology of cellulose-SiO; beads were studied. The composite beads were characterized by scanning
electron microscopy, particle size analysis etc. It is found that the dispersant of low viscosity and the
cellulose of low molecular weight are suitable for the preparation of the composite beads of large particle
size, and vice versa. When the fed ratio of cellulose and SiO, is higher than 3 ¢ 1, the composite beads
are spherical in shape, and are irregular when the fed ratio is less than 3 * 1. The emulsifier of 10%
Span 80 and the stirring speed of 600 r/min are the appropriate technique parameters to prepare regular
composite beads. The volume-average diameters and the specific surface areas of the as-prepared
composite beads are in the ranges from 9 pum to 45 pm, and from 110 m*/g to 480 m®/g, respectively.
The composite beads with appropriate particle sizes and big specific surface areas can be prepared by
adjusting the fed amount of the emulsifier, the agitation speed, the molecular weight of cellulose and
the fed ratio of cellulose and SiO;. These beads possess mesoporous structures and high mechanical
strength. Their pore diameters are relatively uniform. Accordingly they are applicable to be used as
chromatographic packing materials.
Key words: cellulose; SiO;; composite beads; sol-gel method;preparation technique
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