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Fig.1 TGA of the SHC mesophase(pH =0.5)
m(F127)/g:4.0; B. 10
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Fig.2 SEM images of the carbon materials prepared under different pH
m(F127) :10 g, temperature:700 C. pH:A.1.5; B.1.0; C.0.5
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Fig.3 SEM images of the porous carbon materials prepared under different F127 dosages
pH =0.5, temperature;700 °C. m(F127)/g:a.7.5; b.10; c. 15
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Fig.4 SEM images of the porous carbon materials prepared at different activation temperatures
pH=0.5, m(F127) =10 g. temperature/C ;a.500; b.700; c.900

H1 B S Ml i, SHC 1 e fE ) 45 45 06 D, B R 2R 450 o pHL {EL 0.5, 3RS P4 57) F127 4y
10 g (5B R0 B0 20% ), 16 ARIELE D 700 °C o
2.3 TEM 4#f

K5 Syt AEm] £ 25 0F T #4539 SHC (1) TEM &, &I SA 0] LAFE i il HAT RURE A BROE 45 4, 19
KRS, BARALE 100 ~200 nm Ze4y o &1 5B A (0 X 3y K 22 0 HURHES LB 2 Al ] 5C O
JRyETAR , ] LA 8 3t W R i 22 T 204 3 R FLAS S, A FLER R 70 A AE 2 ~ 4 nm, il L 2 B0 A £
1 ~2 nm, FIIZAER AT SR - WUy 2 £L 25 A

4nm

L am

oy
2.am "

“{nm

» [

K5 SHC fj TEM &
Fig.5 TEM images of the SHC
pH=0.5; m(F127) =10 g; temperature =700 C
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Fig. 6 Nitrogen adsorption-desorption isotherms(A) and pore size distribution( B) of the carbon materials prepared
at different activation temperatures

pH=0.5; a ~c:w(F127) =18.6% ; d. m(F127) =0 g. temperature/C ;a.500; b,d.700; c.900

L ZE AR AL A I, 111 S FLAR DU SE 8/ o 500 °C A8 1) T3 TR A lig — Yk BRI A 5 4, 33 LR
A P AESATIE, AL & RO 52. 7% o 4l BE TR 2 700 C i, A AL FR EE 3R o , B DR R e 42,
PR NG SRR AL R — 2D TIF HAE A B A B 220 4 , 1 b3 T AR AN LA TS R Tl L &
72.0% , 900 C i, flfL & kSl K, 38 B EL R A 79. 0% o H RS, 5 AT R (%) 1 v 5 19 A g
PE— A AR 52 B B, TSR P AL 2

F1 TRFZGTH SRV ERFFE

Table 1 Textural parameters of the carbon materials prepared under different conditions

m(F127)/g  Temperature/°C  Sppp/(m?-g™") S . -Sph/% S w0 * Sgip/ % Vigw” (em®<g™1)  Average pore diameter/nm

10 500 167 52.7 47.3 0.209 4.97
10 700 503 72.0 28.0 0.416 3.37
10 900 780 79.0 21.0 0.423 2.02
0 700 406 91.1 8.9 0.188 1.85
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Preparation of Spherical Micro-mesopore Hierarchical
Carbon from Phenol-Formaldehyde via
Soft Template Method

ZHAO Xin, LI Wei, LIU Shouxin” , LI Bin
(Key Laboratory of Bio-Based Material Science and Technology ,Ministry of Education,
Northeast Forestry University , Harbin 150040, China)

Abstract A facile soft-template method was developed for the synthesis of spherical micro-mesoporous
hierarchical carbon material (SHC) by first reacting phenol with formaldehyde under basic conditions, and
then self-assembling with Pluronic F127 as the template. The surface morphology and the performance of the
material were examined with the surface area and porosity measurements, scanning electron spectroscopy
(SEM ), transmission electron microscope ( TEM ) and thermal analysis. The results showed that the
morphologies of the samples were regulated by the soft-template, pH and activation temperature. The optimum
conditions were determined as the following: the mass fraction for the surfactant is 20% , pH value is 0. 5 and
the activation temperature is 700 “C. The prepared porous carbon under the above conditions exhibits spherical
structure with a uniformly diameter of 100 ~200 nm and is well dispersed. Vermicular and bimodal pores of
2.9 nm and 1.3 nm were observed. The maximum surface area and the pore volume reach 503.20 m’/g and
0.42 ¢cm’/g, respectively. The results reveal that the surface area and the pore total volume of samples
increase with the increasing of activation temperature. However, the pore size of the samples shows a reverse
trendency.

Keywords spherical , micro-mesoporous hierarchical , porous carbon, soft template , phenol-formaldehyde



