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Preparation and Oxygen Catalytic Performance of g-C;N/Double Perovskite Composites

WANG Cheng HUANG Hong-Xia* XIAO Yang LIANG Da-Ming
(Guangxi Key Laboratory of Electrochemical and Magneto-Chemical Functional Materials,
Guilin University of Technology, Guilin, Guangxi 541004, China)

Abstract: Double perovskite Sr,Ni,Co,,0s (x=0.2, 0.4, 0.6, 0.8) with different Ni doping ratios were prepared by
sol-gel method ,and nanoparticles g-CsN, with layered structure was prepared by thermal decomposition. Synthesis
of double perovskite and g-C;N, composite that were used as bifunctional catalysts, which were prepared into
bifunctional electrodes, and used to test its catalytic activity for oxygen reduction reaction (ORR) and oxygen
evolution reaction (OER). Then, the doping ratio (x=0.4) of Ni in double perovskite with the best oxygen catalytic
activity was selected to be composited with a certain weight ratio of g-C;N,, testing the catalytic activity of the
composite catalysts. The results show that the composite catalysts were obviously better than the single catalysts.
When the amount of g-C3N, added was 30% of the mass of the double perovskite, the maximum current densities
of the catalytic ORR was 395.7 mA-em™ (-0.6 V vs Hg/HgO), the catalytic OER was 372.0 mA-ecm™? (1 V vs Hg/
HgO). This indicates that the synergistic catalysis of g-C3N, and Sr,Nig,Co,406 could improve the catalytic activity
of the double perovskite.

Keywords: double perovskite; g-C;N,; oxygen catalysis; bifunctional oxygen electrode
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x=0.2

x=0.4

x=0.6

x=0.8

R / nm
Swer / (mz'g")

39.45
3

36.36
5

46.16
3

41.38
2




2

T AR g-CoN, AU BRAT 5 BB Y 1) £ S AL R e

257

Ni #5824 ik LU 3 1H RS 5 0/ Horf x=0.4 BFFE
i LA R R e R T AL

R T HE 2B A DA R FE AN [R] Ni 45 2% i i)
H RIS X L dE T SEM ik, 4n &l 2 s, AL
BB 2% TR AR BRI G R A0 | LA B 7 R AR
LSRR 1 B ES REAY S, TE x=0.6
Fl =08 B SEM s HA thA R ek X Al ig 5
AL % T SrCO5.Cos0, A A X, T SEM El ¥ i
PP G | ik 2 o e iR be 4 T 30, x=0.4 B KT

P 23R 205 LAt 1 45 2% i L 4y | L3 1 0RE 2 A7 B i34
4], 3% 5 A A BET MR 25 AW & | i B RLAR Uk
JNFE ) TR i Y B TR A K

M XRD SEM FRAEKA, 24 Ni & &k 0.2 Fil
0.4 B Fr 45 21 /) SUES Bk ™ Sk 4l A | J6 oAt 2% J5t A2
A EDS i A Hon o0 AR 45 SR sk 2 ir
TN, 7% 2 FHASTTR M S B R I BEE  E

ZIK % % , ﬁ ijﬁ EJ% f’ﬁu %’ EI,:J Seri0'2C01'806 *u SI‘zNi()'4C01'606

(a) x=0.2, (b) x=0.4, (c) x=0.6 and (d) x=0.8

)

RS R Sr,Ni,Co,..06 9 SEM

Fig.2 SEM images of double perovskite Sr;Ni,Co, O

+ 2 WEEKF SryNi,Co,,0; (x=0.2, 0.4)EDS JTTE 5 #7
Table 2 EDS element analysis of double perovskites Sr,Ni,Co, O (x=0.2, 0.4)

Atomic fraction / %

Sr Co Ni 0
x=0.2 20.78 17.92 2.03 59.27
x=0.4 21.72 16.09 3.95 58.23

2.2 g-CN, HEEMR IR

K 3 k200 A A B 2R 25 0 11 (g oKk
WKL g-CiN, 9 XRD B, 7F 20=13°ZE4 A 1 15511
T g0 | 2R d=0.680 5 nm, XJ L (100) & Ifi |, 75
20=27.7°7c A WG S U6 | 2 1R d=0.321 3 nm, %] )i
(002) /i T , g-C3N, FRAF I By T J2 MIE & 8 B |, 4
A g-CN, LAIFEH AR,

R B — 36 BRI 2845 SR 3 B 5 — 25 PRk A
) 8 A R PCR B o-CoN, FIEE — 0 BB AL S
15 3 90K ORI g-C3N, 19 b R 18 AL 4330 R 12
1192 m?-g', & 4 AT HOWAYF 3O R HOR Y o-
CsNy FWLIE 55 o WY i) HE R Jetk 2 8] Mt & W

3 ¢-CN, 1 XRD
Fig.3 XRD pattern of g-C;N,



258

%535 %

(a) g-C3Ny (one-step thermal decomposition); (b) g-C3N, (two-step thermal decomposition)
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2-C3Ny 0.743 3 0.050 72 0.893 0 03751 4.240x10°
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