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Effect of additive CoPc and FePc on properties of Ni-MH battery

XU Qiang, GUO Wen-shang, TANG Zhi-yuan

(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract: FePc and CoPc were used as cathode additives of Ni-MH battery respectively, and the effects of FePc and
CoPc on charge-discharge performance, inner pressure, and cycling performance of Ni-MH battery were studied. The
results show that the overcharge resistance of Ni-MH battery increases clearly by adding suitable amount of FePc and
CoPc under the condition that the battery capacity isn’t affected. The peaks of voltage of the batteries decrease by 25 mV
and 31 mV respectively when charged at 1C; and the set-point voltage increases by 45 mV and 51 mV when discharged at
5C. Cycle performance is improved obviously, and the capacity remains more than 75% and 83% after 150
charge-discharge cycles at 0.5C. Battery inner pressure decreases obviously when overcharged.

Key words: Ni-MH battery; electrocatalyst; inner pressure

Ni-MH Hjth DU E & K n] s 7o i
1552 E bk, TR R T PUd A

AR R AT HE R S b, AE SRS Y i P s
18 P BR 5 Bl (CoPe) R K 8k (FePc), A 5T X P FR i 4L

Ji&o AHZRRR AL 78 v TR ) 2t se Iy, BRIE
LN T ey VNARE =R P ed o' AR SR DA N
LINTIE A R S Eo e G = N I E TP 2o
BEAR Ni-MH HLit A RS 1 D5 3264 T 7 R IE S, (HR AR
e P ARl L Sk I D 2R EA T S B i
SR BEATIRBRAL FEO, HOd R BB, T H o
KEREL, TR, AR it A 7 Ak it M
B

N TSI AT %, A SAEEAEA

ks BHA: 2006-12-30; 1&iTHHA: 2007-09-28

FG Ni-MH HU R TERE . IR R iy i i
FEREPEREMIRENT,  IFXSHAE LB BEA TR

[l
i
ael
=

1.1 EkEEH(CoPo). BB Ek(FePe)HIHl & K B HI4E
20 g X —HIZE, 50 g JR& MG BT, 2
A5 4 g CoCly6H,0 F15.8 g FeCly-4H,0 7843 Bl £ 111

BIRAEE: & 5, mIFEgR, it diE: 022-27890322; E-mail: xuqiang_tj@sina.com



17 B 11 ) TROBR, SF: BRI B R RE R 1877

YA, T 150 CHRIR 0.5 h 5, FFLE 200 C R E 2
h, [NV IR Y B TR B F L EA(DMSO)
YEWE, WHEER 75 um LUF, 205153 B CoPc
[i] A4 A AN SR FePe [ 44 A8,

IEARAEL A Ni(OH),, SR ELA ABs RUEE A
&, W 6 mol/L KOH ¥, JH_Fik#4kHh 4% il
AA2300 mA-h R4 Faith, Ad A FE  FL ACRE L FL) 5
G AR HAB S, 73 54— € & 1) CoPe # FePe
Bt ABs BUE S Sk Y, I RCRE A i B ONIRE i
i C.

12 MR IERFAE

KOO B R ko e MR R I ke R
BS—9300SMR, I T 7 AL 2AERENK; I 24 38
I ABIN BT2040 FH bl il CGIEAT v it o 1% 4 TR
PEREMNR . CRHIEEA S B g5, A A H 7 2w
A7) S—520 B HL 414 0 B L S AR B A IR 3R TR
TES SRRE R /] o

SR FH N 78 T8 o) 2 e 70 v Ik 2 v P v T P
FEARAN o TRV 1) J PR 0 U A 7 R N AR
TR B 37 Ha it FEL RS R AR 4K o B 70 JEG R (1) TE A2 5 Lt Y
JE AR ACAHRE I PRIV i 2 38 e 0 22 AN [RIRE RS 1)
AN 5E AT AR T AT 2 .

K HI 22 E Princeton Applied Research 1) 263 A 7Y
Potentiostat/Galvanostat WA 2 5210 EC ZUBiAHTK
K] I EAT AS W B PTINR . Zll R G = Hi ik
A WK, CLESCHBF T, S A fl ) el
M HAk. WEARYEEY 0.1~10* Hz, 4AHiH % S
mV/s.

2 REER

2.1 AN Bt FE R ER M AR RY SN

B AR 2 23 RE S B R0 C S I A
TEAN MG 2N B 780 ih 2k

TR 2 AT LA, E 1C FeHLI, A CoPe
H1 FePe [ HLTth R i HLUFS 23 S AE06) LG HL B FEAIG 25 mV
M 31 mV. 2C smHII, I CoPc Hl FePe [ HL
35t ey FL R 3 G 3500 L Haqth BAIG 34 mV #1139 mV . fij i
FELIST S 0TS I 700 4D Rt P v P P 2 56 L it
LC RIS, ¥R IAT CoPe Fl FePe 1R LI (4 {1 L R 43
Sl T B Hs 22 mV 1 28 mV. SC ORI, RN
CoPc Fl1 FePc (1) HLth 1 4B LR 40 Sl vy 1 5% B FL it
45mV 151 mV.

[0/AY

0 500 1000 1500 2000 2500
O/(mA-h)

1 3 PR L 1C 78 i v
Fig.1 Charge-discharge curves of three kinds of batteries at 1C
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Fig.2 Charge curves of three kinds of batteries at 2C and

discharge curves at 5C
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number

Fig.4 SEM images of cathodes after 300 cycles: (a) Battery A;

(b) Battery B; (c) Battery C
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Fig.5 Effects of additives CoPc and FePc on inner pressure of

Ni-MH battery
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Fig.6 EIS of three kinds of batteries after formation and 200

cycles
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Fig.7 Structures of phthalocyanine(a) and metal

phthalocyanine complex(b)
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