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Table 1 ~ The specific surface area and pore structure

of bamboo carbon
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Fig. 1 SEM images of MnO,/bamboo carbon composites with different amounts of MnO,
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Fig.2 XRD curves of MnO,/bamboo carbon composites
with different amounts of MnO,
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Fig.3 TG-DSC curves of Mn0O,/bamboo carbon composites
with different amounts of MnO,
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Table 2 The relationship between the specific capacitance

of MnO,/bamboo carbon composites and amount

of MnO,
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bamboo carbon composites with different amounts

of MnO, with a current of 1 mA

TR, R 2, EE R R A MR
MnO, 7£ 8 1 B e AR A A AE IR, 3 BE
JEHRAS W ZHEENE S HETUED, 1%
MnO,/BC Jii A I ] fiz 1, 3 -5 i T fr) BE 2 0 e 2 A
XL o MnO, #7352 & 2 5 b ki 2w DL R R 4
TE B PRI LA, P A I ST A 3R T AR
el v RRURIE P A M) R T B A RS TR
B, {2 MnO, 1 2, 2 35 8 A4 R0 AL, I/ A 20
P fih i AL, BT LA MnO, 5 0% 2 & B9 Lo g — > %
BT 5T
2.4.4  MnO,/#F & &4 48 ZRAK 2 ] 3%

Kl 6 i 1% MnO,/BC & & B4 kH 4 47 25 (K 2
2o HIAL 6 AT LA 21 BH AR A0 BA A A S R AR X AR 7E
0.35 ~0.4V Z A1 L 1 ASHF- 1 (9380 J5ie, 75 0.4 ~
0.5 Z[a Xt g 1 A~ AL g, X T MnO, 19 R AL )5
S o B 4 il R 0 0 0 08 P AR 2 it 2 i 1
SR, A AL T A A I

AL /A

1—2mV/s; 2—5 mV/s; 3—10 mV/s; 4—20 mV/s; 5—50 mV/s;
6—100 mV/s

Bl 6 1% MnO,/BC 7L [ 41 4l 8 2T A9 47 FF 4K 22 Hh £&
Fig. 6 Cyclic voltammetry curves of a 1% MnO,/bamboo

carbon electrode at different scan rates

3

PP 55 B-MnO, B ER IS 1 i 15 10 52 45 B 4 e
AR 2 P I BT O AL E R L 24 MnO,
A R4 B 1% B AR LG5 T L ik )
338 F/g, 100 Y 63 5 17 1 4k 4576 260 F/ g

SE

(1] M8, Bk, REm, & 890 25 2% dop R i oF
FEHEIR[T]. 4%k, 2007, 40(1) . 44 —47.
Xiao C, Tang B, Wu M Q, et al. Research progress of

supercapacitor electrode materials[ J]. Insulating Materi-



2 &

[2]

als, 2007, 40(1) . 44 —47. (in Chinese)

PRBTE , 2. MPUb A S R BT s iR 5
RIELI]. J7ARALT., 2006, 33(7): 52 -55.

Chen X L, Li W S. Current research situation and devel-
opment of electrode materials for supercapacitors [ J].
Guangdong Chemical Industry, 2006, 33 (7). 52 - 55.
(in Chinese)

BH, g, gk SaMRERYgRAERP
BRI RE R [T]. WA 4 @ MRS LA, 2007, 36
(6): 1110 -1114.

Chao Y J, Yuan X X, Ma Z F. Application progress on
composite materials for electrochemical capacitors [ J].
Rare Metal Materials and Engineering, 2007, 36 (6) .
1110 - 1114. (in Chinese)

BME, BT, HIF, & @Resaattys
WA R WF SRR (1], R g g =4, 2006, 16
(1):62-66.

LiXH, Li YY, Gan W P, et al. Recent advances of
oxide electrode materials of supercapacitor[ J]. Journal of
GuangDong Non-Ferrous Metals, 2006, 16(1) : 62 —66.
(in Chinese)

XIWRET, skACHl, EoKRI, 4. BB AR E SR

[6]

[7]

[8]

4345 . MnO, /7 % 8 8 v 75 i o A ) ) 41 fiE - 69 -
MnO, /% PR MBS (1], ThREM &1, 2003, 34(5) .
550 - 552.

Liu X M, Zhang X G, Wang Y G, et al. Study on
MnO,/activated carbon as composite electrode materials
for supercapacitors[ J]. Journal of Functional Materials,
2003, 34(5): 550 —552. (in Chinese)

LiJ, Wang X Y, Huang Q H, et al. A new type of
MnO, -xH,O0/CRF composite electrode for supercapacitors
(7] 160; 1501 -
1505.

Journal of Power Sources, 2006,

Xie X F, Gao L. Characterization of a manganese diox-
ide/carbon nanotube composite fabricated using an in situ
coating method[ J|. Carbon, 2007, 45 2365 —2373.
Lei Y, Fournier C, Pascal J L, et al. Mesoporous car-
bon-manganese oxide composite as negative electrode ma-
terial for supercapacitors [ J ]. Microporous and Meso-
porous Materials, 2008, 110 167 —176.

. EACE RS S B GOR A BRI [ D ]
MR UE . MR LA R %, 2006.

Yang H. Preparation of manganese dioxide and investiga-
tion on the performance of supercapacitor[ D]. Harbin:

Harbin Engineering University, 2006. (in Chinese)

Study of MnQ, /bamboo-based activated carbon composites

as electrode materials for supercapacitors

NING Luan' CHEN XiaoHong'

SONG HuaiHe'

YUE YongDe’

(1. State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029 ;

2. International Center for Bamboo and Rattan, Beijing 100102, China)

Abstract : A series of MnO,/bamboo-based activated carbon composites with different MnO, contents were prepared

by a mechanical milling method and investigated by scanning electron microscopy, X-ray diffraction and thermo-

gravimetry-differential scanning calorimetry. Cyclic voltammetry and constant current charge-discharge tests were al-

so carried out. The specific capacitance of the composite containing 1% MnO, reached a maximum of 338 F/g and

retained a value of 260 F/¢g after 100 charge-discharge cycles. The excellent electrochemical performance shows that

the materials have potential applications in supercapacitors.

Key words: bamboo-based activated carbon; manganese dioxide; supercapacitor



