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Fig. 1 SEM image of SSTM carbon ( x 40000)
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F 1 SSTM % .RF &M T82 K MIFLBS &84
Table 1 Textural Parameters of SSTM Carbon, T82 Carbon and RF Carbon Derived from N; sorption*

sample s/ (m? » g7')  swe/(m?rg™t)  va/(em’cg7')  vw/(em’ g7')  vee/(cm’ - got) d/nm Vae/ Via/ %o
SSTM carbon 1100 457 0.222 1.122 0.901 4.5 80.3
RFcarbon 185 35 0.16 —_ - —_ -
T82 carbon 1720 75 0.57 0.67 0.10 0.95 14.9

. .
sser: BET surface area; sme: mesopore surface area; va: micropore volume; v total pore volume; vme: mesopore volume;

d: average pore diameter; — : not determined.

solid line: adsorption as "
| dot line: desarption N

a: SSTM carbon
b: RF carbon
- c: T82 carbon

amount adsorbted / (cm’ (stp) -g"')
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Fig.2 N; isothermal curves (77K} of SSTM carbon,
T82 carbon and RF carbon
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Fig. 3 Pore size distribution curves of SSTM carbon,
T82 carbon and RF carbon
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Fig. 4 Cyclic voltammograms of SSTM carbon, RF carbon
and T82 carbon
A: 2mV +s'; B: 50mV *s”!

current / A

HEHBNEERERAN 20uF - cm 2, KEBENILE
SO HWFEHERLAN Inm!, SSTM HEFLEK T E
B AT 2nm B FPFLE AL, H.SO. I8 F RIS R RE
FRUEXHENILBE P E BT ®iEs), Hikd
EA#EREE 2mV - s ' B, JLEATLIGKE H#
BHAER, AW ERHEE SOnV - s, LEETHH
AR, VB H B A AT KB MR R BE ) . T82 &k
¥ ZEN0.95nm, AR AKHSILBHHELENT
0.95nm, WL A% R T X LA 230 B %5 0 FLFL B 4 B,
Bt A B RE IS, I BB s T ok, 3X M 80N SE b
BEAEZERME RO EE AR, BHxK
MHHEFREME A AR EA#EFENR
AL 2 & B LB M RRAE U6 BA, Bt &8
SSTM K tb ZF WA B R /N TF T82 RIvEMH K, B
HMARERRHWRILFBRIMERR, SSTM KAFH
B PRSI ESH THARKNBAFERR
HERERTE Ao

3 & it

REAFRED & RERE, #&T HRORE
1100m? - g~', ¥HFLEN 4. 5Som, LRSS HESTH
IR B B IR 5T A, X P MR B B
LRI, F AR KRB FmaHaE, AT
BB AL — R E AR s fL R A SR AR AR

2 % X W

[1] Conway B. E. J. Electrochem. Soc.. 1991, 138, 1539.

[2] Sarangapani S., Tilak B. V., Chen C.P. J. Electrochem.
Soc, 1996, 143, 3791.

[3] Burke A. J. Power Sources, 2000,91, 37.

[4] Kotz R., Carlen M. Electrochimica Acta, 2000, 45, 2483.

[5] Frackowiak E., Béguin F. Carbon, 2001, 39,937.

[6] Shi H. Electrochimica Acta, 1996, 41, 1633.

[7]1 Qu D. Y., Shi H. J. Power Sources, 1998,74,99.

[8] Gamby J., Taberna P. L.. Simon P. et al J. Power Sources,
2001, 101, 109.

[9] Kyotani T., Soncbe N., Tomita A. Nature, 1988,331, 331.

[10]Kamegawa K., Yoshida H. Carbon, 1997, 35, 631.

[11]Kyotani T. Carbon, 2000, 38,269.

[12]Deng Z. S., Wang J., Wei J. D. et al J. of Sel-Gel Sci.
Tech., 2000, 19, 677.

[13]Tamon H., Ishizaka H., Araki T. et al Carbon, 1998.9,
1257.



http://www.cqvip.com

D000 http://iwww.cqvip.com|

%91 RENEE: R G AESE R SRR R B AR - 933 -
[14]Bock V., Emmerling A., Fricke J. J. of Non-Crystalline %) et al Yuanzineng Kexue Yu Jishu( Atomic Energy Science
Solid, 1998, 225, 69. and Technology), 1996,30(1), 41.
[15]Sing K. S. W., Everett D. H., Haul R. A. W. et al Pure & [17]1Endo M., Kim Y. J., Takeda T. et al J. Electrochem. Soc.,
Appl. Chem., 1985,57(4), 603. 2001, 148, A1135.

[16]WANG Jue(E ¥), LI Qing(# #), SHEN Jun(IL

Study of Preparation and Electrochemical Capacitance Performance of Pyrolytic
Carbon through Synchronously Synthetical Template Method

HOU Zhao-Hui LI Xin-Hai* LIU En-Hui HE Ze-Qiang DENG Ling-Feng
( School of Metallurgical Science and Engineering, Central South University, Changsha 410083)

A new synchronously synthetical template method (SSTM) was brought forward to prepare carbon materials
possessing controllable pore structure by mixing two sol-gel reactions, TEOS and resorcinol-formaldehyde in this
paper. To testify the function of silica template to the formation of the pore structure of SSTM carbon, RF carbon by
the pyrolysis of resorcinol-formaldehyde xerogel was also produced. N: sorption at 77K investigation showed that

' and 4. 5nm respectively, and its pore size

specific surface and average pore size of SSTM carbon were 1100m* * g~
distribution was very concentrative. The special structure of SSTM carbon was attributed to the simultaneous for-
mation of template material (silica aquagel) and carbon precursor(resorcinol-formaldehyde aquagel). Voltage sweep
cyclic voltametry was applied to investigate the electrochemical capacitance performance of SSTM carbon and T82
active carbon(1720m? + g~') parallel. SSTM carbon exhibited more excellent electrochemical capacitance perfor-
mance, 195F + g~' at 2mV + s~', than that of T82 carbon, 150F - g~! at the same scan rate, although the specific
surface of T82 carbon was much larger than that of SSTM carbon. Furthermore, the former exhibited better high
current charge / discharge performance than the latter. Different characteristics of pore structures of the two carbons

resulted in the difference of their electrochemical capacitance performance.

Keywords: synchronously synthetical template method mixing xerogel of silica and resorcinol-formaldehyde

pyrolytic carbon electrochemical capacitor
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