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Fig. 1 The XRD patterns of Co-Zn-MOF
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Fig. 2 The XRD patterns of Co-ZnO@ CN nanocatalysts
(a) The XRD patterns of Co-ZnO(1 : 2)@ CN in different thermolysis temperatures ;
(b) The XRD patterns of Co-ZnO@ CN-800 in different molar ratio of precursor

7E8.1°, 11.4°, 12.4° 16.2°, 17.1°, 18.7° i
21.3°% 0 B, 5 CHERrfik i 1 Co, (1, 4-BDC),
(DABCO) - 4DMF - 1/2H,0 #l Zn, (1, 4-BDC),
(DABCO) - 4DMF - 1/2H,0 /i XRD H#AiF I {7 & 3
AWy, FWA R MOF B HbRHE

4 LR £ 15 2] Co-Zn-MOF 7E (5 I 1 P <R
Hf b2 B AT 75 3] Co-ZnO @ CN fiEfL ). &l 2
Co-ZnO@ CN {77 i) XRD fi1 5 [, Horr, 329,
34.5° 36°, 48°, 57°. 63° 1 68° |4 J& T ZnO iy
(100) (002) (101) (102) (110) (103) F1( 112) i fY
FROEAT S0, T BBRE f5 i A AL o 5 Zn0 By
0 XRD R, 44.5°5 Co(111) i XRD
WA —F, Co-Zn-MOF #4538 J5 XML M T Co-
Zn0@ CN 4K & 4R, sesh, dE 2a vAI, fifl

Co 2ps, (a) Co
251,eV
3
<
g ZnO(1 : 2)@CN
g = | 'y
= ) by
| i} 1 ) co-zna : 2)-MOF
1 1 1
772 782 792 802 812

B.E./eV

HAFRIR O T, HEALRI Y XRD W5 15 34 47 318
I, AR A PRI RS, R R R R 0 A B T
PEAi 2. Rk, & 2b AIAL 24 Co/Zn LB R
2 LI, ZnO fURFE(100) F1(102)2 AT, FEE
Co/Zn LeBrh Zn S MG, FEFR—RET, ZnO
JIT 7 B 1Y A LA W . o, Co-ZnO(1 : 2) @
CN-800 f# 4L b Co-ZnO (1 : 3) @ CN-800 F1 Co-
ZnO(1 : 4)@ CN-800 [HfELLFIFE 43° F1 69° 2 B4~
T i 0, ZUEA 0 N T ZnO 19 (103) F1(201)
T, 8 Co-ZnO(1 : 2) @ CN-800 {#4L7 H ZnO 5%
(i 2, X ATREAFIT ORR S AT
Co-Zn (1 : 2)-MOF FI Co-ZnO@ CN 4 KA AL 55]
) XPS &% an &l 3 fir/n. Co 2p XPS [
781.38 eV S HipE 1 F1 796. 38 eV K Hipf g a] I &8

Zn 2p;, (b) Zn
! Zn2p,,
| '
3 |
s - !
3 Co-ZnO(1 : 2)@CN / 1
7 Y 1
=
2 1
= | Co-Zn(1 : 2)—M()‘E‘A
—_ .
1
1 1 1
1015 1025 1035 1045 1055

B.E./eV

& 3 Co-Zn(1 : 2)-MOF F Co-ZnO@ CN 4 KAEALFI 1 XPS % o[
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Fig. 4 TEM images of (a) Co-Zn(1 : 2)-MOF, (b) Co-ZnO(1 : 2)@ CN-800 and its EDS result
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Fig. 5 Element mapping of Co-ZnO(1 : 2) @ CN-800
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Fig. 6 (a)The LSV curves of Co-ZnO(1 : 2) @ CN in different thermolysis temperatures ;

(b) The comparison images of the onset and half-wave potential
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Fig. 7 (a)The LSV curves of Co-ZnO@ CN-800 in different molar ratio of precursor;

(b) The comparison images of the onset and half-wave potential
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Fig.8 (a)The LSV curves of Co-ZnO@ CN in different molar ratio of precursor;

(b) The comparison images of the onset and half-wave potential
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Fig.9 (a-e)The LSV curves of Co-ZnO@ CN in different molar ratio of precursor with different electrode speed

The illustrations are K-L plots in different potential ({)The comparison images ofthe electron transfer number.
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Bi-centered MOFs-derived Co-ZnO @ CN Nano-material as
Efficient Electrocatalyst for Oxygen Reduction Reaction

CHEN Jun, LONG Ji-lan "
( Chemical Synthesis and Pollution Conirol Key Laboratory of Sichuan Province, College of Chemistry and

Chemical Engineering, China West Normal University, Nanchong 637000, China)

Abstract; A series of Co-Zn-MOF materials are synthesized by using hydrothermal method, then these materials are

employed as self-templates to synthesize non-precious bi-centered MOFs-derived Co-ZnO@ CN alloy nanocatalysts at

high temperatures. The preparation conditions of Co-ZnO@ CN materials are optimized by adjusting the molar ratio

of precursor and thermolysis temperatures. The XRD and XPS are employed to characterize the structures and sur-

face chemical state of Co-ZnO@ CN catalysts, and the SEM and EDS are employed to analyze the morphology and

the components of Co-ZnO@ CN catalysts, and then these materials are used for ORR to test the catalytic perform-

ance. The experimental results indicate that Co-ZnO(1 : 2) @ CN-800 exhibits the optimal activity toward ORR,
the onset and half-wave potential of Co-ZnO(1 : 2) @ CN-800 are 0.90 and 0.78 V, respectively. Moreover, The

calculation indicates that the reduction of oxygen molecules follow the 4e” route on this catalyst.

Key words: fuel cells; oxygen reduction reaction; N-doped carbon nanomaterials; Co-ZnO@ CN



