) X
5

A CHINESE JOURNAL QF INORGANIC CHEMISTRY

B 0 00 http://www.cgvip.com| .

¥ ¥ i) Yeol. 18, No. 5
May. 2002

ARER &

b
[
P N

s <
E\MA %

TR ERER Co(OH), HBERENE

M MEH
(S REIHERXRFLEILE SRE  150001)
@A, HEmmE s e E Co{OH),
SHEE 0614, 81+2
BERERR-—HHRESTEREBEEIRER HIER AR VEST Bh e # .

B ONESEEHEERGFREETED Y, &
EXRFRILHEE, AREHEYEOHAR—ELE
B, fTRNELYLEERE, HEELE, EHM#HaH
B, BHEREM R RETRE, i fEE, B R
B X, BB IhEEE K. Co(OH), ¥ BERHMR
MBENF, EHEEEEEHYRMAMFTRER
. ERITAEOMIEHS, RELERREEHNER
Co(OH) : Atk L AR IED 71F - ¢!, RH LY
RSB ETEET, ColOH); BRERHEESE
EAYE 200m - om®, TIGHRBEREE 160 -
em’s EHEXH, RIAIRBMERFLEHEH
Co(OH) : WHEBEVED 92F - g, BHRMHEHABA.

S AKRBERLE, BI% LM Co(OH): #H L
CosQ, L ABIRE D 133F - ¢ . MREFBRER
ERKHIEL,

1 SRS

F R Co(NQs) . FEHI3EN 1mol - 1!
Bk B, BUARE T S0CHE B KB A8 K 2%
B, AR R T 2R 08 T 0 A R 3 B KoC.0. FE TR
TE. BEIL A CoC0. TTIE. 75N 2FFZ R
MAZER lmol - L' KOH %, ¥R T KIE 10h,
VLB 1) Co(OH) o, Shu3E. BIAKEE
¥, ZEHE., SOCH T, HBELSBRBINE
Co(OH):o BLFT#R Co(OH). ¥ FE B, MALERE
SHERIRNEZMIME, XM FEHSEES
lem® # Co(OH). IR EHE FEH BN 4om®

oAk B - 2001-10-09, WEERLH B, 2001-12-06,
*EWEE R A . E-muil; zhangml@ hrbeu edu, ¢n

F A HAEZ D/ Max-A B X § R 5 {028
TH, FEL Ko AT, BB E 30KV, B 20ma,
HWEK 005° 5", RAZHBHEERE 4mol -
L' KOH R #iTihl, SHaRApmat ks
H (SCE), MBS &t Z M ARFESE Whd
WhmBk, BRARERERKBMEYREEE
ZAHNER Elekirik 22 817 B IM6/6e B T 4E 1
i

2 BR5i

Bl 1 BT #9E CoCa0s FTEE (LA Co(OH)
#) XBD Ei¥% ;83 5 JCPDS £ 3%, CoC20. I
PEF (LB B AT B-Co(OH) o, HiTSIERE K
bR\ FREE D ESRCTBNREFER
MF:

Co(NOy}: + K2Ca0s — CoCy04 + 2KNO; (1)

CoC204 + 2KOH — Co{OH): + KaCa04 {2)

fk A Co(OH):

P L 1 J—

10 25 a0 35 70
1g:(")
E 1 CoC:0u A1 Co{OH): A XRD 47 4 B il
Fig. | XBD pattern of CoC04 and Co(OH}):

ColCaOu

B—FE - REH.B 455 8- A8 0 LERWHRTE PRI EHEE,



http://www.cqvip.com

+ 514 - x4 ok ¥ ¥ B

£ OO0 http://www.cqvip.com|

A LI

B2 PR RULIER LR 18 Co(OH): &
Ses iy, MWHEK EALIFES, Brig ColOH): A
AETHAR, ENTHIHR ), HEEREHENT
20nm, HERPER AR, FLESHER, BHELE
FREAMBERER, BEAFXMBERLITKEY
WTRABORETERERATR HFHLAASE
B TF g WHEFERY,. HNELTRERE
{ pseudocapacitance) MK B AH R B R WE R T
AR A W e R R . R R R AT LR
HERMEMEERE, FHILERBEEE.

B2 Co(OH): S HREHA
Fig. 2 TEM photograph of Co(0H):
BI3PANERLBAN Co(OH), BT
KOH EFH P EFRERR. (a) BERRILKFEH
B, TIEEE R 10mV - s~ B Co(OH): MR
B4 19, dmg. (b) B () E 5 AR &S HILK
B EEAFE L ERMARESHEETHIBENY
hEmZ. TLUER, F— WK, £ 0~ 100mV
BAUBERET—TMEROE s R, X EfE
X o 4 o AR B () =P Y IF [ B, BRI R Y i
RE — 100 ~ OmV 2 8] A9 37 I B i i
Co(OH): +OH = CaOOH+H:0 + e (3)
XERBP IR, BCo(OH): W E ML A NH
K, BESPESEAAREREHN Co(OH) 5, A
&N Co(OH): 2E4FME, EP Cu(OH): FikR
Co(OH); BE A AHRRAFBYHEMELR
Co(OH),, FTRER B FH T EAFEAREMNE,
B Hr 300 ~ 400mV ) 3 b 7 J A 3L 06 3 O A4 e

(a)

ot

7

current / mA
=

-200 1} 200 4K}
potential / i mV vs $CE)

)

current / mA

=200 -100 1} 100 200 E1] 400
potential { (m¥ vs SCE)

1ivi(A s V)

200 00 0100 20 300 40
potentia} / 1mY vs SCE)
H3 Co(OH), ERMEFRREML(CV)
Fig. 3 Cyclic ¥oltammograms (CVs) of Co(OH)2 electrode
Electrolyte: 4mol + L' KOH solution
Mass of Co{OH): on electrode: 19. 4mg
{a): The first several cycles with a sweep rate of
10mY - 57!
(b): CVs in different potential ranges with a sweep
rate of 10mV - 57!
(c): CVs with different sweep rates between
—200 ~ 400mVY
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Fig. 4 Discharge curves of CelOH): electrode at different
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Fig. 5 Charge/discharge cycles at 50mA
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Cos0: + H20 + OH™ = 3Co0O0H + e (5)
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Fig. 7 CVs with different sweep rates alter 10000 cycles
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Fig. B Discharge curves of the electrode after 10000 cycles
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Fig. 9 Impedance plot of the ColOH): electrode before and
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Supercapacitor Characteristics of Co{OH). Synthesized by Deposition Transformation

ZHANG Mi-Lin* LIU Zhi-Xiang
( Department of Chemical Engineering, Harbin Engineering University. Harbin 150001 )

Cobalt hydroxide, often used as an additive in nickel electrode, is rarely studied as active material for su-
pereapacitors. In this paper, the Co{OH): with the particle size less than 20nm by deposition transformation was
synthesized. Its single electrode specific capacitance was measured to be 92F * g~', and the electrode resistance
was so low that the initial potential drop when discharging is unobvious even the discharge current increased to
200mA for a lem’ electrode, Afier ten thousand cycles. Co(OHJ: on the electrode changes to CosOs gradually, the

resistance of the electrode does not increase much, while the specific capacitance increases to 133F » g7 at
10mA.

Keywords: suspercapacitor deposition transfermation Col(OH).
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