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Abstract: We prepared Cobalt-phthalocyanine polymers/MWCNT (Poly-CoPc/MWCNT) with in-situ synthesis method.
The products were characterized by UV-Vis and TEM, the results showed that Poly-CoPc has been adsorbed onto the
surface of MWCNT through n-n interactions and with the change of the reaction time and reaction temperature, the
thickness and uniformity of Poly-CoPc are changed. The correlation between the electrocatalytic activity of the modi-
fied electrodes of obtained Poly-CoPc/MWCNT and reaction time and reaction temperature were measured by cyclic
voltammetry (CV). The results showed that reaction time and reaction temperature have great influences on its oxygen
reduction performances.
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1,2,4,5-DUEIE R (H AR LR Tk vkl a4
TR EACHE (L E 255 ) . ZEERRPIKE M 5%
Nafion(3€ [ Aldrich A #]), 1,2,4,5-VUFHEK. TLKE
Al Je FA AR 38 A Ak, S8 K IR R
Ko
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Rii#FER 160°C 230°CHil#3 Poly-CoPc/MWCNT(4)
Al Poly-CoPc/MWCNT(5), # 1 45 H T AN e b A
Nl % ) Poly-CoPc/MWCNT & 541K}
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H{ 5 mg Poly-CoPc/MWCNT, [ IA 1 ml
Jo7K ZBEAN 1 d Nafion Wi, A5 T RTGK ZBER)Y
S Eik R, AR5 FE RS 10 pL 70 B0,
BIEIRIRAE AR AR (d = 4 mm)RIH, =R T HRB
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Table 1. Poly-CoPc/MWCNT with different reaction conditions.
% 1. TRIREI &4 T4 Poly-CoPc/MWCNT.

Reaction Conditions

Compound
Time (h) Temperature ("C)
Poly-CoPc/MWCNT(1) 4 200
Poly-CoPc/MWCNT(2) 2 200
Poly-CoPc/MWCNT(3) 1 200
Poly-CoPc/MWCNT(4) 1 160
Poly-CoPc/MWCNT(5) 1 230
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Figure 1. UV-Vis of Poly-CoPc/MWCNT
1. Poly-CoPc/MWCNT B3 UV-Vis
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i, Poly-CoPc ()5 %K%) 8 nm, MWCNT ;2%
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I 18] 53109 4 hi2 ho1 h B2 ) Poly-CoP¢/MWCNT
HAEME TEM B 18 3 ol &, RN 855
4 h(& 3(a))~2 h(/ 3(b))« 1 h([& 3(c))i il % Poly-
CoPc/MWCNT E &M ELH, MWCNT 3R [ 6L Z 1
Poly-CoPc HJJEE 43724 40 nm+ 20 nm+ 10 nm, FH
I 55 s R ] 6 k2L, MW CNT 28 1) 49, 52 ) Poly-CoPc
(R BE 2 /N, Poly-CoPe HIIYAI Rtk A TR K
Ak, 6B RSIIN TR A AR TS A2 T AR K IR)
AP

4 & S BETEL 59 200°C , SURERF A 435104 4 by
2 h. 1 h i #1 %) Poly-CoPc/MWCNT K &4+ BH& i
HRE SR N, O, WA 0.5 mol/L H,ySO4 i 1
IRz ihde. B4 vl F W, BE5 500 4 h(&
4(a)). 2 h(E 4(b)). 1 h(/& 4(c))} #1145 i) Poly-CoPc/
MWCNT 5 & M RME 1 AR 1 S0 Ji 0 H 67 4 1) i
-0.35V. 033 V. -0.33V, AILJEHERE LS AN
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Figure 2. TEM image of Poly-CoPc/MWCNT at 1 h and at 160°C
B2 REMEX 1h, REEREHR 160CHIEH
Poly-CoPc/MWCNT B TEM

Figure 3. TEM images of Poly-CoPc/MWCNT at 200°C and at 4 h,
2h,1h,a:4h,b:2h,c:1h
B3 REZEN 200C, REMESHA 40, 2h 1h EHIGH
Poly-CoPc/MWCNT B TEM B, a: 4h, b: 2h, ¢c: 1h
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Figure 4. The cycle voltammograms of Poly-CoPc/MWCNT at
200°Cand at 4 h, 2 h, 1 hin 0.5 mol/L H,SO,solution saturated
with Oz, a:4h,b:2h,c:1h
4. REREEXR 200°C, REFTEISAEIA 4h, 2he 1h EHIGH
Poly-CoPc/MWCNT #E O, {8189 0.5 mol/L H,SO, &R DB A L
gh%k, a: 4h, b: 2h, c: 1h
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Figure 5. TEM images of Poly-CoPc/MWCNT at 1 h and at 160°C,
200°C, 230°C, a: 160°C, b:200°C, c: 230°C

5. RERNER 1h, REGEESFIH 160C, 200C 230°CRIHIE
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Figure 6. The cycle voltammograms of Poly-CoPc/MWCNT at 1 h
and at 160°C, 200°C, 230°C in 0.5 mol/L H,SO, solution saturated
with O,, a: 160°C, b: 200°C, c¢: 230°C
B 6. REREN 1h, RERESHIH 160°C. 200°C 230°CHHI
#2#9 Poly-CoPc/MWCNT 7E O, {F1#Y 0.5 mol/L H,SO, & 1E
IMRZRE%, a: 160C, b: 200C, c: 230C

HE 6 7EH, KRSEEDHZ 160°C(El 6(a)). 200
CT(E 6(b)). 230°C(HE 6(c)) il % 1 Poly-CoPc/
MWCNT 5 &M BHME 1 B AR i 40 i 0 B 457 49 )
-0.36 V. —0.33 V. —0.36 V, FAILJEHERE AN
0.72 mA/ cm2, 1.39 mA/em 2. 0.72 mA/em 2, 5 &M
TN 160°C . 230°CH il % 1] Poly-CoPc/MWCNT &
G EHME R ARAR L, SOSIEEEN 200 °C I £ 1)
Poly-CoPc/ MWCNT & & A BHE i F AR ¥ 4048 i g iy
PLIERS, FRUREERIN, R B AR SR
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P, Poly-CoPc/MWCNT & & RHKIFE S5 H A28 J5
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KA Poly-CoPc )& EEEH1(10 nm) HELEI 2],
Poly-CoPc 55 MWCNT 2 [H] B8 7= A= 55 1 1) FEL A AL T
FIFER, AT R I H B e (1 S S A T

4, #hig

AR EAL A A% T Poly-CoPc/MWCNT
HEMEL, 5T I NI A B 52 AR
TES R G SR TS PR 2 R DG R, WEE I, BE
5 JSCSLINT R) PR 4G IR s 38 P R T vy, MWCNT 4hR
[ Pt 5 /¥] Poly-CoPe ¥ )5 £ 1 #3411, Poly-CoPc 133
SR A T AR, MWCNT 4136 1 [ 25 1) Poly-CoPc
)5 RE & vh H A 2)IF, Poly-CoPe 5 MWCNT 2 ]
P T B LA AL B )RR, Poly-CoPe/MWCNT
SEMEERILH T B m UL T RE .
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