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1 OE. S4bA 8% (GO) LIz B L R MR (SSA)(2 630 m?/g). 5 HE TR b F R @ VE A J i . R
MOt EABAERTIREE, HEAMAREAS FHEMEREZE, REAXEDT GOY
Mo, 7C003S, Z Ao L MEfE, SR A S A KA T & T 1GO 5 Moy ;Co,3S, AN R T & L i 44 K &2 & 41
¥ rGO/Moy,;Coy5S,. it XRD. SEM. HRTEM, EDS %5 BOX H A FILE T RAE . DIRHE MK, R
PRI IR R EE 7], N- A SEnk e B VE A %l B R0 A re e, 7F KOH hy FL A ¥ 1) = rELA F A4 T 1 U
I b 2E M RE . LREEIREY, 1GO/Moy,Coy S, WIKE A MBS T EEH, 455 R, TEHREZ YK
TR TMIREEHT, Moy 7C0q5S, AIKIFRL R P — R LUK rGO [ . rGO/Moy7C0y5S, DK E G AT LRI
B AT B 24T 4 IR 1GO/Moy ;C0y 55, F AL (rGO 145 5y 30wt%) 28 LML 55 K 4 L B 28 A e /N 9 B
BTG, 76 H 7% 5 Ag? TIE3F 3000 YK J5 rGO/Moy,,CoqsS, HL A (GO Y B 4 30wt%) (1 Lt v %5 1
1377.00 F-g [0 1307.87 F-g™', FEABZUERJy 95%, 3T AESEHI T° Moy ,Coyp5S, 5 rGO 2 8] & E [FR &30
KR . HALEH; Co By FULAEME; mILHE; mibsetiae; BYrL A
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Hydrothermal method of rGO/Mo, ;Co, 3S, nanocomposites for high-performance
supercapacitor electrodes

MA Jinhuan , WEI Zhiqgiang", LIANG Jiahao , LU Qiang, LI Chao , LI Ling
(School of Science, State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou

University of Technology, Lanzhou 730050, China)

Abstract: Graphene oxide (rGO) has become a leader in supercapacitors with a wide specific surface area (SSA)
(2 630 m?/g), high electrical conductivity and chemical stability, and excellent mechanical, thermal and optical
properties. However, rGO itself has poor electrical conductivity, so in this paper, rGO is combined with Mo, ;,Co, 3S,
to improve its performance. This paper was successfully synthesized different mass ratios of rGO and Mo, ;Co, 35S,
by a simple hydrothermal method. The microstructure was characterized by XRD, SEM, HRTEM, EDS. The elec-
trode is made by using foamed nickel as the substrate, polyvinylidene chlorofluoride as the binder, and N-methyl
pyrrolidone as the auxiliary agent. The electrochemical performance was tested on a three-electrode electrochemic-
al workstation with KOH as the electrolyte. The experimental results show that all samples exhibit hexagonal sys-
tem structure with good crystallization, the morphologies are flower-like microsphere shape with a certain degree
of agglomeration. The surface of Mo, ;Co, 3S, nanoparticles is wrapped by a layer of rGO like yarn. rtGO/Mo, ;Coy 3S,
nanocomposite exhibits pseudo-capacitance behavior and excellent electrochemical performance, especially the
Mo, ,Coy 35, electrode (30wt% rGO content) exhibits the largest specific capacitance and smallest impedance, and
the Mo, ;Coy 35S, electrode (30wt% rGO content) electrode reduced from 1 377.00 F-g™' to 1 307.87 F-g™" after 3 000

cycles at a current density of 5 A-g™', the coulombic efficiency is 95%, which may be due to the Coupling effect

W EH:

2021-08-20; f&E HEH: 2021-10-08 ; FABHA: 2021-10-13 ; MK E K RFIE: 2021-10-28 15:25:58

4B & Hidlk: https://doi.org/10.13801/j.cnki.fhclxb.20211028.001

EL£TA:
BIEEE:

5l AR

R HABER S (51261015); HiTE A ABLER S (1308RIZA238); % M B T RZELIMI— iRl & R H
BESR, WL, 0, WA I, B KA L E-mail: gianweizuo@163.com

D& I8, BUESR, A, 5. KL I rGO/ Moy ,Co, sS B LSRR L S G A1 KL [1]. B2 & bR, 2022, 39(10): 4580-4589.

MA Jinhuan, WEI Zhigiang, LIANG Jiahao, et al. Hydrothermal method of rGO/Mo,,Co,3S, nanocomposites for high-performance
supercapacitor electrodes[J]. Acta Materiae Compositae Sinica, 2022, 39(10): 4580-4589(in Chinese).


https://doi.org/10.13801/j.cnki.fhclxb.20211028.001
https://doi.org/10.13801/j.cnki.fhclxb.20211028.001
mailto:qianweizuo@163.com

BI85 KA I rGO/Moy ;Coy Sl 21 HL 75 5 LML &2 4 b

- 4581 -

between Mo, ;Co, 3S, and rGO.

Keywords: MoS,; Co doping; graphene oxide; high specific capacitance; electrochemical properties; superca-

pacitor
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Table1 Experimental reagents

Reagent Molecular formula  Molecular weight ~Manufacturer

Sodium molybdate Na,Mo0,-2H,0 241.95 Sinopharm Chemical Reagent CO., LTD.

Thiourea (NH,),CS 76.12 Shanghai Aladdin Biochemical Technology CO., LTD.
Hydrochloric acid HCl 36.5 Shanghai Aladdin Biochemical Technology CO., LTD.
Graphite powder C 12 Sinopharm Chemical Reagent CO., LTD.
Concentrated sulfuric acid H,SO, 98 Shanghai Aladdin Biochemical Technology CO., LTD.
Potassium permanganate KMnO, 158.03 Sinopharm Chemical Reagent CO., LTD.

Cobalt nitrate Co (NO3),-6H,0 291.05 Shanghai Aladdin Biochemical Technology CO., LTD.
Ethylene glycol (CH,0H), 62.068 Shanghai Aladdin Biochemical Technology CO., LTD.

Hydrogen peroxide H,0, 34.01

Shanghai Aladdin Biochemical Technology CO., LTD.
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Fig.1 Process of preparing rGO /Mo, ;Coy 3S, samples
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Fig.3 SEM images ((a), (b)), particle size distribution chart (c) and SEM-mapping scanning images ((d)-(g)) of 30wt%rGO/Mo, ,Co 3S, samples
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Fig.5 EDS diagram of 30wt%rGO/Mo;C0g 3S;
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Fig. 6 Cyclic voltammetry (CV) curves of 0wt%rGO/Mo, ;C0y 55, (a), 1L0wt%rGO/Mo, ;Cog 35S, (b), 20wt%rGO/Mo, ;Co, 35S, (c) and
30wt%rGO/Mo, ,Coy 35, (d)
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