Vol. 31 BHEFEALFEFIR No. 2
2010 42 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 353 ~356

a-Co( OH) I #I & K HB RBE A4

WRAG, 20 F, HB%, BEA, THE, AP Z
(PHLITE KA AL T2, A TR G 4 TR A 3 T 00
AT S AR S S280 %, 241 730070)

WE DS R, R SR Be i ( PVP) 43800, SR AR 2= UTTE 9 i 5 1 i 40 Kok 2 Y
R a-Co(OH),. FHLLAMEIEXT T hilRE S L A 7400, X SPERAT 3R & B 3 1 i B s R AE 7™
Y SEHFIESR , AR AR 22 A TE H 35 70 00 PR SR T L e A 2 PERR A TR AT . B IE 45 SRR I, gk
BT IR a-Co( OH), FRIU L R AT L PERE, SRk LL 73k 1220 Frg.

KW a-Co(OH),; ROMGMMHER; fb2=DivE

FESES  0646; 0631.5 XERERIRAE A MEHE  0251-0790(2010)02-0353-04

BN AR AN TR S5 (WP AR R 7S 28 | FELARHLZSAR ) AR Z R AY 25 11, RERS TR AL LU IZ 40
LS 28 B e 1) LU RS S BB % B L LT T S i D R B, IR LA el sl s At IR
Pi FLES IR AR R AT TR A B SR AN | SR B TCHE R A R T R LR, LR
P& RS, WATE R RS S iR T ALY 2 P AR G 25 AR B REAILEH AT 43 AL 2
LA AE RS IR S AR PR, LA RS R S MR P I r e, el b 2R 42 I8 Ak
Yo 4 JE ALY, RuO, PRIHE s A BR ) 1 i >, H TRk o & 1E 850 F S-SR B 19 i
U 4 I8 A AL o EUE AR B B B A BUR AR T, T Ni0t T, o0, 7, MO, *', Ni(OH),™ I
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RETEMEN ) TR O R A AR AR TR AR TN, Co(OH), IS FLHLZE M 3458 F/g, iR
1505 A3 Co(OH), FEHLZRAE 200 ~ 341 F/g JuFBIpN " . HJER AT AN, (1) £5 ik HEm
Co(OH), Kif2 K, HHIE; (2) Co(OH), HyMMINT AR A MR M. Kk, BFoE A G i
B AR 25 7 1 i A R 2 T SR B A Co (OH) . 1N W 2500 SR FH 3 A 48 4807 12 71 45 10
Co(OH),, HLHLZ ik 3108 F/g. AL IEIIHI 41 Co(OH), LR AHEHISE, A5 AWk A X H
e I e R R R P B T (R SR AN 25 2. Zhou 251 R AL 2E DT L il 45 1 Co(OH),, LA
ik 1084 F/g, BAEZ T EH, IGTEYIR Co(OH), HIEUURRE 3K b FFfS Co(OH), MR H
10 wm 247, MELIHE FAbE A =, RATHE IR 2 BS54 S m 5], AL2A U kG T —
FRESRAB 2 L4 T E AL IS PRI . AR SCR TR M e i ( PVP) VR HIGR, i ad A4 00T
VeI A8 B R R S R I R TR Y R a-Co (OH) ,, LR AR (1) FE L 25 87 38 1220 F/g.
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A R.40), NH,OH( PG AR5, AR 40), —IRFEIBK.
1.2 XIEIFE
1.2.1 a-Co(OH), B %% HL50 mL CoCl, - 6H,0 /KIFH (0.3 mol/L) & TR #H, MAS5 g BZ
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WIS BE i, R P aR mIZ R, FEoe i mn, H—a R M EZICR Y pH 2 9.0 £ 47,
FHE 12 h BB ETTTE. g, H OKMIOK CEER D, KIS r=7E 60 CHUR T4 12 h,
WHEE , 153 a-Co( OH), ¥R,
1.2.2 F&EEHKAE R HA JEM-5600LV {RIT25 34 i 7 W 345 ( FESEM ) WS i ) B 35 B Jhr
KNy SR H A D/max-2400X SHEATHL(XRD ) %145 AORE S #-AT S ISE M 00T, 5T 4604, Cu
#, Ko 5851 (X =0. 15418 nm) , B JE 40 kV, 45 60 mA, FIIEHE N 5° ~ 80°; K Nicolet NEXUS
670 LIAMEIEAY (FTIR) XA SES T KBr K A5 A2 L0761, JEik Y 4000 ~400 em ™' ; SR Perkin-
Elmer #M AW RE S 04T (TG ) F2ZE I (DTA) 2347, MR TE AR (20 mL/min) {497 F #4147, %
a-Co( OH) , ByAKE i th = IR ZFHTMIE] 750 °C, FHEHEZ N 10 °C/min.
1.2.3 Moy ez FHEE a-Co(OH), . SHR | FHL £ 82 IR DU IR &M 2 5t 5 HE 75+ 10+
10: STRA I ML CBERHABCK , ARG, BB R SRR L, SREAEEE T T4 12 h
W FTAS FARAE A TAE AR, 022 R RN H SR F AR 20 S0 R SRl B FEL AR RN 2 HE FLAR , 6 mol/ L 9 KOH 35 ¥
VER AR A — F R R s TAER AR R PR 0.5 h )5, £ -0.1 ~0.4 V EAALERIN, R
FH CHI660B H Ak T AR sl %o LA 7006 PR R 22 RN i 7 0 e .
2 #R5itE
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K1 Rl a-Co( OH), REMMTEARIREZE T (9 SEM & A, B 1 A L, BEG B3 TTIR SR 5T 1)
YUORKLT-, R LUK T 5 [ ARV R AR AR . XA R RO AE 1 H Y 5 OH - KB iE
B, (HAPRHELATE AR, 18] 0L, 9Kk F3 5040008, ki RSH2 R+ ILgh ok, Johe B A 3R,
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Fig.1 FESEM images of the a-Co( OH), sample Fig.2 XRD pattern of the @-Co( OH), sample

Inset is high magnified image.

2.2 XRD &

FEMEY XRD B35 (& 2) A, £E 11.2°(0.786 nm) , 22.9°(0.387 nm), 34.2°(0.262 nm), 38.7°
(0.232 nm), 46.0° (0.197 nm), 59.9° (0.154 nm) Al 61.4° (0.151 nm) &b H B0 A7 5 W, % 1
a-Co( OH), AUARAERTSIEN, nlKs 43 5109 )8 S (003), (006), (101), (015), (018), (110) Fi
(113) i Z5EFER BTG (SR , FTHERTHSY a-Co(OH),, JEEIRSTr i &R, Mk, B2 R
[F] & T (el ) PO SR IEANEL R B R, i LA XY X R, R B Sl R 465 R B . ) T e 3 S0 S 0 11 2 i
Te s, MYE Scherrer 2AZK (D =0. 89A/Beost) fii & HAE fh 89325 ki RS 29515 nm.

2.3 ERMBEST

3k a-Co( OH), FEFHIK TG-DTA iZk. & 3 rI0L, TG HiZrE 30 ~ 145 CAb% T 9.9% , L
B PN ) 2R R I 245 S R o-Co (OH), WK IR JBE B s fe KR B S A 145 C Ab, G EE — FLAE i 5]
330 C, XM TREMYZN IR K 5B F COZ - By AN CL- (R 48 Ak i)
FERAE X —IX AL 5 16. 7% . 4R 5T 330 °C, BIFE 330 ~450 CIERIN, TG fhLk LA TRE.
BEAR, BEE EK R T & S 0F, 7RSI, a-Co(OH), BEM H KI5 8 KL R 55% [ FEIR
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Fig.3 TG/DTA curves of the @-Co( OH), sample Fig.4 FTIR spectrum of the @-Co( OH), sample

2.4 5 (FTIR) 547
& 4 g Al 456 S A FTIR (&, 78 3421 F1 1650 em ' &k AW S ok 107 S 2 Ak b O—H i 4 %
S RSN, 5 B-Co( OH), HYAFHEMMTIE (3620 em ™) ML K AR LT RS, X AL 5K TR
SRR T Y, R A K a0 A U PR O TR A 2, DI i SRR ¢ Bl T )
JZIRIHEEREIN, ARG, R o AR EAVEEAE 5 XRD 25 B AH—50 7F 1360 il 1464 cm ™' 4bJE:
CO;~ MM, T4 a-Co( OH), JEAEML T ABRIR HF k4T, LIRS Wl ) CO,. i T
700 em " AR ARV Co( OH), H Co—O FIHM4EIRSIF Co—OH Y25 R sh1" .
2.5 E{FEMERENEK
2.5.1 AR ZMRK(CV) B 5 N4 H a-Co( OH), HLHLAE 6 mol/L KOH I A [ 4 3 %
TR CV fhdk, TAERAIHR -0.2 ~0.5 V(vs. He/HgO), HIEMEYIFR AN 7. 4 mg. %Lk R
TR AL AR, IR 8 T TR S AR RN
Co(OH), + OH" == CoOOH + H,0 + e (1)
CoOOH + OH = (€00, + H,0 + e (2)
A, PEAIEXT R T Co( 1) (OH), AL HN Co( 1) OOH AR, 1M1 P, XN T H 42, P4 fkigxt
B F Co( ) OOH Ak A CoO, (IV) MyIdFE, 17 P, 3 JFl Xt i F Howb b 2 , AR ARG A Bl IR X
PR, VBT R EAT BRIt ZEARFHIE R OV fhgkh 230, CV gk p e I Bl 25 421 5 1 28 Ak 9
TCI WU, XU FAR AR BN A LA F A I T H Ak B s bk b A% 5T R FLAT A A, DRl
TG, TEE 5 fiE T, FIBRIE R i X o AR (Al o AR | S5REBLMER R, RUIX
L 8 T 114 S A3 I 17 A2 4 1 o
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Fig.5 Cyclic voltammograms at different scan rates and vari- Fig.6 Charge-discharge curve at a current
ation of anodic peak current with scan rate'? (inset) density of 1 A/g

for a-cobalt hydroxide sample

Scan rate/(mV + s ') :a. 1; 0. 2; ¢. 3; d. 4.
2.5.2 fEmAEAEMR K6 NI A a-Co(OH), BMLTE 0.1 ~0.4 V HHJEJEHIN , B % E
1 A/g W R R M Ze &L di 8l 6 ATLLVE Y, TR AR AT, Rk 22 1k th & B A 1
AR X RS, R BB T A 1 a-Co (OH) , HAT R AP RLAb 24T e R SE BCRIE A PERE , JBR
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THRIFMBEARM, X5 v AR 8. WE 6 TienTUUE L, mREH#TTZRERTRB)E,
HL A I 0 i 4, R A 7 ik il75 19 a-Co (OH) , HAAMRAF M PEI R E M. ARYE I
TR AT R LU A €, = C/m =Tt /AVm [T 9T BT (A) 5 ¢ BRI ] (s) 5 AV i 52BR
AT LA (V) 5 m g Co(OH), (R PEMIRIIBLEE (g) 5 C, W RMILHL A (Frg) 1, THAR 2% R
MR AR LU HL 28R 1220 F/g.
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Preparation and Electrochemical Capacitance of
a-Co( OH), for Supercapacitors

XIE Li-Jing, JIN Xiao-Qing, FU Guo-Rui, XIE Yu-Long, WANG Yao-Xian, HU Zhong-Ai~
(Key Laboratory of Eco-Environment-Related Polymer Materials, Ministry of Education, Key Laboratory of Polymer Materials of
Gansu Province,, College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract The sheet-like a-Co(OH), composed of the uniform nanoparticles was successfully prepared using
cobalt chloride as the raw material and polyvinyl pyrrolidone as the dispersant by chemical precipitation meth-
od. The components of products were analyzed by FTIR and the structure and morphology were characterized
by X-ray diffraction ( XRD) and field emission scanning electron microscopy ( FESEM ) , respectively. The
electrochemical performances were investigated by cyclic voltammetry and constant current charge/discharge
techniques. The test results show that an extraordinary high specific capacitance value of 1220 F/g is
achieved, and the a-Co(OH), is a promising electrode material for supercapacitor.

Keywords «-Co(OH),; Polyvinyl pyrrolidone; Chemical precipitation (Ed.: S, )



