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Research on the Carbon Based Double-Layer
Capacitor and Hybrid Power Source

WANG Xiao~ feng, WANG Da zhi, LIANG Ji, KONG Xiang hua
(1 Department f Mechanical Engineering, Tsinghua University , Bejing 100084, China)

Abstract:  Electrochemical Double Layer Capacitors ( EDLCs) are playing great roles in Research and Development field of
power engineering as a new energy store device. The porous carbon material developed in our Lab exhibits perfect physical structure
and propetties. Its good elecirochemical performances were confimed by the experiment of CV and AC impedance analysis etc. The
specific capaciance of active cabon was 173. 2F/ g at the 16mA/ cm® cument density discharge. And under large discharge current
condition, the specific capactance of EDLC decayed litle with a thrilling life over 10° times at the same time. A hybrid power source
consisting of Nicket hydwogen and double layer capacitor was demonstrated to power successfully a simulated load encountered in conr

muni cation equipment.

Key words:  supercapacitor; double layer capacitor; active carbon; hybrid power source

1 2
21
s 20-200 EG&G Model 273 DG 8
Arbin 152759 B Solartron SI1278 Interface
1255B Frequence Response
" 22
, [7
th2l, 400~ 420°C NaOH
. 900°C,
2 . NaH (03
. 900C 3
9 (3 B

[4] , [5] , (6]

, 23
:200F 16 29; : 2002 02 16

(:No.. 59807001 )



8 1101
s 60wt%  PIFE , C , At
( AV . s
)1 1~ 2 s >
60C ) ,
0. 3mm cell 4 s
s 12~ 15MP. Co=[4XixX At/ (AVXmXa%)]*x 100 (2)
, 6M  KOH , Cp , m >
12 . 20 a% R F/g. ,
: 50cm’, Ep= 1/2% C,x ( AV)? (3)
24 242
241 ARBIN
( capacr , ImHz~
tance) 5kHz.
C=dq/dV= (dq/dt)* (di/dV)=ix (At/AV) (1)
12 "2 P e~ : 1 PR S R R R
10 RN 7 A
> 08 08 o 170
. 06 2 &
% 0 500 e
02 04 : 160
00 o2k YA\
02 . 0 1 HE 150
300 400 500 600 700 800 900 1000 0 0003 0006 0009 0012 0015 0.018 i 0.021 0 5 10 15
B8 s #1i8 /h CLE AT
1 2 3
3 , s
. (
31 C=
800mA 1. 2V, i/s, s ),
ovV. 1 = 800mA 4 s
1 s ) ) - >
N 33
. 5
C,= 173.2F/ g, Ep= 33. TWh/ kg. 2 R 0.5V LoV
, 3 )
2 3 s
12 ) 12F/ ,
g. , . 5
32 (Constant Time, RC) 5
, (po )
tential window) 34
> 1
, = 5A ,
, 6 )

5000 ,



1102 2002
800 03 py 12
AnBRE £
ot © 0Veo05Va 10V 1.0F o
400 = ..'--.'.--..-....
= g . o o g
50 = A #oef
-200 “® /ﬂ/ °o ut‘
400 01 ;“ 2 04
-600 1/ @ 4 o.i
B0 MEIAE  110mV/s B 20mVis ¢ 40mVis 1) 80mVis ffd %Un Sg RIRRIE A
soop_J . N . . 0 P 0.0l R "
0 200 400 600 800 1000 0015 0.020 0025 0.030 0 10000 20000 30000
A (LB A 5 L AR YmV it TR
4 5 6
0. 03% , s ,
15000 , 0. 01% s 5. OWh/ kg,
, 29000 80%
, 10
35 1
Atbin s Wikg s Whikg
.2Vv- 0.6V. 1 500 41 360
7 p 800 2 55
= 800W/ kg 1200 16 533
1
\ . RESKENX R va
) 3 SR M St A AR PR p
Qs r 12
o .‘a'. [ d \ o"";\ 1
< -Ogcoo z:).w 40&)0 \ouo 80 000 .‘Lwﬁuu 20,000, 140 000 1mogl?8 2
i R o H
B gt * os ®
15 0.4
2 qi - 1-006 ®iF (A) % 02
. 1-006 BJE (V) \ L . .
-25 0 0 500 1000 1500 2000
ik E E) /s fid i f3 EEL B (8] /s
7 8
, W RS - HER NS R
4 - EETY T F
AV
CDMA/GSM ,
lsmrnAh 5 0 5.00 1(;00 1500 2000
Sk R R 8]/
CDMA2 ne
9 9 bl 9 -
1. 23 s AV 0.1V
, 2 , 8 9 0. 06V, 403
CDMA2 22 1%.
2 5
%
AV/V /s | vV /s ,
CDMA Q11 1807 Q061 2118 17. 2
CDMA2 Q10 1820 Q0 060 2223 221
GSM Q11 1832 Q061 2107 150




1103

[ 1]

[ 2]

[ 3]

[ 4]

[ 5]

[ 6]

s , - [J].
, 2001, 20(5) : 4- 27.
s , . [J].
, 2001, 25 ): 166— 170.
Tanahashi I, Yoshida A, Nishino. Electrochemical characterization of
adivated caborr fiber cloth polarzable electrodes for electric double
layer capacitors [ J]. J electrochem Soc., 1990, 137( 10): 3052 -
3056.
Saliger R, Fischer U, Herta C, Fricke J. High surface area carbon aerc
gels for supercapacitors [ J].J Nor Cryst Solids, 1998, 225( 1) : 85—
88.
Ma R Z, Liang J, Wei B Q. Study of eled rochemical capacitors utilizing
carbon nanotube electrodes [ J].J Power Source, 199, 84 ( 1) : 664—
666.
Sarangalani S, Tilak B V, Chen C P.Materials for electrochemical ca

pacitors theoretical and experimental constraints [J]. J Electrochen

Soc. , 1996, 143( 11) :3791- 37%4.

[7]

, 1958: 244— 249.

-

,1976

, 1946

4

1

[M].



