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Structure Control of Ordered Mesoporous Carbon Spheres Prepared from
Suspension-assist Evaporation-induced Self-assembly

LU Feng, LONG Dong-Hui, QIAO Wen-Ming, ZHAN Liang, LING Li-Cheng
(State Key Laboratory of Chemical Engineering,East China University of Sciénce and Technology , Shanghai 200237, China)

Abstract: Ordered mesoporous carbon spheres (OMCs) were synthesized by suspension-assist evaporation-
induced self-assembly of resorcinel-furfural oligomers and-triblock copolymer F127. The effects of emulsifier
concentration and stirring speed on-the particle size and 'morphology of OMCs were investigated. The effects
of F127/resoncinol ratio and reaction time of resorcinol with furfural on the mesostructure of OMCs were eval-
uated. It is found that the particle size can be controlled in the range from 60um to 400pum by changing
emulsifier concentration from 0. 1vol% to 2. Ovel%- or stirring speed from 1001/min to 600r/min. The meso-
structure of OMCs can be turned by varying the ¥127/resoncinol ratio or the reaction time of resorcinol with
furfural. OMCs with 3-D body-centered cubic;2-D hexagonal and wormlike mesostructures are obtained with
the F127/resoncinol ratio of 0. 008, 0.015 and 0. 025, respectively.
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Fig. 1  Particle size distributions of ordered mesoporous carbon

spheres prepared with different emulsifier concentrations
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Fig.2 SEM images of ordered mesoporous carbon spheres prepared with: different-emulsifier concentrations
(a) 0.1vol% , (b).0.2v0l% , (c) 0.5vol% , (d)2.0vol%
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spheres prepared at different stirring speeds
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Fig.4 SEM images of ordered mesoporous carbon spheres prepared at different stirring speeds
(a) 100r/min; (b) 200r/min; (c¢) 400t/min; ( d) 600r/min
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Fig.6 TEM images of ordered mesoporous carbon spheres prepared with different F127/R ratios
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Table 1 Structure parameters of ordered mesoporous carbon spheres

S50nm

F127/R ¢ Sper Sea S e Vo D
mol/mol /min /g™y /(g )/ (m g™ /(em’ g /(em® o gTh) /nm
0.008 30 785 278 507 0.50 0.26 3.4
0.015 30 763 320 443 0.51 0.30 3.4
0.025 30 685 284 401 0.68 0.47 4.1
0.008 45 719 280 439 0.44 0.23 3.4
0.008 60 516 115 401 0.27 0.04 /
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Fig.7 N, adsorption-desorption isotherms(a) and the resulting BJH pore size distributions(b) of ordered
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mesoporous carbon spheres prepared with different F127/R ratios
The isotherms F/R =0.015 and F/R =0. 025 are offset vertically by 50 and 150cm®
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prepared with different reaction times
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