Journal of Electrochemistry

Volume 24 | Issue 2

2018-04-28
Electrochemical Performance of MoO2-C Composite Coatings

Quan-yi LI

Qi YANG
School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620,
giyang@163.com

Yan-hong ZHAO

Recommended Citation

Quan-yi LI, Qi YANG, Yan-hong ZHAO. Electrochemical Performance of MoO2-C Composite Coatings[J].
Journal of Electrochemistry, 2018 , 24(2): 160-165.

DOI: 10.13208/j.electrochem.170409

Available at: https://jelectrochem.xmu.edu.cn/journal/vol24/iss2/8

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol24
https://jelectrochem.xmu.edu.cn/journal/vol24/iss2
https://jelectrochem.xmu.edu.cn/journal/vol24/iss2/8

H24% H 2
2018 4 4 A

WAL
JOURNAL OF ELECTROCHEMISTRY

Vol. 24 No.2
Apr. 2018

DOI: 10.13208/j.electrochem.170409
Cite this: J. Electrochem. 2018, 24(2): 160-165

— S|k 5B-k

Artical ID:1006-3471(2018)02-0160-06

Http://electrochem.xmu.edu.cn

SRERBRUFEREMR

Fh— 8 BT RIEL
(L TR A KSR TR B2, LI 201620)

FEEE o 0T 7 1 ) A 3k LA B L s JBE Tt AT 4 3 T 19— 41 BB (M0O,-C) B B VR J2 I XA Al 11
TSR a3 G5 AL AL AL 2 PERE HEAT 0. G5 R R 10 G TR 2 i SRS ) MoO, 94 K kL 1~ 0 T8 52 T Bk 2 . —
E2 MoO, g4 KL F AR B AE B SR e T, RS2 5 ~ 30 nm; — 28 MoO, 4 A F L7 Rk SE AR N5, LR SHZh 5
nm. MoO,-C & G )2 N ZALE5H , HALBRR 0 1~ 3 nm. i E &R 2 5SS & 8%, P b w1 2480, 7R E8 A
B 9 2 T B9 MoO,-C & 45 TR )2 B HE A8 ik vy I PR A% R PEE R AF. 76 100 mA - g U LT iz il 240 100 X
TEIRJE M L4818 7 814 mAh- g, TEAH PR 1L F2 b B i B b 1 25 4 ol RIEEAE 5000 mA - g 19 mi L% R

R4 188 mAh-g'.

KR : AL BRIEE AR R UM R H LR

FESZES: 0646;TMI11

Bl 2 Sh VR AR Wl R R, B ORTE B
TE R H A AR L R Al A A R
Fo HLPE R T — O B T T AT H AR IR Y
T2, T U 4 JE A A L T Rk R
A1 S SO A R ELAA R R G LA ARk i
U 4 J@ A SO A e B R B R R 25 T AR 2 1 B
R TR P A R E AR T — B4 (MoO,)
AR RIS AE (838 mAh-g') RIFH S H
PE(> 1x10* S-em™) Fl &g & i PE GRS, A7 B 75 B —
AR S 7 H b R A A AR O R R R T
HL b 67 A BB MoO, 7E 70 il HL 2 A & A 1 H
A7 SOy R (1) F(2) Bl 7R B9 5% iy f) B3
Zia o 838 mAh-g'. SR 1M ,MoO, 7F 7 i Hi ik 7 v
RFRARIR T, BT AR i I ) 45 5 | o B 4 e} T 5
FA AL, 5 B0 78 2 G a7, ik — [] i BR o) T
MoO, £ £ 25 H B A Rk i iz H.
xLi* + xe + MoO, <> LiMoO,0 < x < 0.98)
(D)
LioesM0O, + 3.02Li" <> 2Li,0 + Mo (2)
JSF /N T S R B4 395 4 ok e 7 e el o
TS S BUTF ZERUR Ak 5 R B I R R —
fE/NF 100 nm, il 55 2 Fh 9K 25 48 1) MoO, & fi#

ifﬁk’l‘ﬂ_ﬁﬂﬁg A

e b3 R Y A R AR 22— 8, B RE AR R A
S R, JF HAE SEHOR i 78 b i (R RS fb L i
&R AY /NS Z 4 MoO, SIRIEF B 5 2
fifp P L 3R )AL 5 — Bh A o 4. H R, A B
AL U 4 A AW AN KR T 1 32 BT A R R
AP KRR 5 T - I 1 ORI L 9] 229K 1945

TEALGE B R B ) 2 o B v, o BEAE I PR
TR 45 750 R LT, 80 305 1 0 SRS 4 7 4 T A
B F A T, O 0 O BRGSO 25 57
SR A RERE B R AR, IR
0750 K e Al ) A DA AR b A L L
Ja AR AR O ik W i AR G T A
M, TR AL I R R A S B P TN A B A
T E 7 1) LR, A A AR 91 2 ThT B4 A
P W) A — A A R TG 75 8 RS 45 5 5 R R
I HAE Y S S R, R
BT RS R B AR H AT A — IRk
FLBR 9 77 9 2 A A 2 SR DURRD ARG i
9y 22U R I S 4R

TEARSCH A3 4 1 — Fof f] B8 8 1) 1 R T
2, T A 9 TR U A SRS IR MoO, TR
PRI AR, S8 76 B 23 v e il o Hh R 380 T

WH B . 2017-04-10, 13T A . 2017-05-22  * IMER, Tel: (86-21)67791203; E-mail: giiyang@]163.com
T A e W R (i R SRR BB I RN (i ) AN T DR R R AR BB H (No. 16KY0512) %5 Bl



52

A0 AU - R B TR Z I HL AR S R AR . 161 -

JAFRT M MoO,-C E 5 IRE I H i H: 1R R 2
- HL L Y — R Ak B AL
1 %X I
1.1 EFH &

FREL 0.2 g BN G (PAN) (0.2 g VUK 7 41 iR
Bt (M0,0,4-6(NH,)-4H,0) .6 g — H 3£ I it Jli: (DMF)
0.8 g £B T /K. K 0.2 g PAN il A% 6 g DMF
Hr, 7 80°C FHEHE I h JFHIAHAW A ¥ 0.2 g 4
FREEVE AN 0.8 g 258 7K oh il A5 T B. 76 #8754k
AT B B B TE AR A B R
SE P FL L€ IR A B 322 I A 1 i A A 9 20 T M
J& TR BN TR B A 50 THIR 2 400 °C
PR 1 h, 15388 T4 R 0 MoO,-C & &%
=3
1.2 RFEERAE

fii F§ X’ Pect Pro MPD % X 8} £k £i7 § (XRD)
1 Renishaw in Via 7 & %% (Raman) 73 #7138 £
PR i 1A &5 ) Rl AL 2 4 A% 3 Mettler Toledo 7Y #4
AT AL (TGA) D5 URE 1 e 2 it D03 19 L 32
71 [ 24 20 ~ 800 °C, FH i # %4 10 °C »min™, K
SR 8 JEOL 7500FA %Y 14 H1 55 (SEM) 1 JE-
OL 2010 % 3% 5t v 485 (TEM) 43 1 i RF 149 oW IE 551
FZEH.
1.3 BE R

%E i R-2032 74 411 = it A T 32 R 1 FEL AL
2P AR DN K. K 2R B AE AR 96 R 1 1) MoO,-C 2 &R
JZ AR 16 mm 1 [ A AR TR s . £ 5
H1 Celgard2400 43 51 FHAE X F A R B65. #L A R
1 mol -L! LiPF, + EC + DMC + EMC (EC:DMC:

A
110

211

022

Intensity/(a.u.)

20 30 40 S0 60 70 80
20/(°)

L " 1

&1 A.MoO,-C E &% ZH XRD E 3 ;B. Moy, i XPS i

EMC R FLH R 1:1:1). 18 ] Neware-CT3008 %!
7050 ERL 0 A S R 1) T B PR RE R R R
7 0.01 ~3.00 V. fifi 4 R CHI660A it fb2F T.
A 3 W R I PR 22 il 2k (CV) BB T B A i
(EIS). CV M i 4 3 22 8 0.1 mV -s™, HE
>4 0.01 ~ 3.00 V. EIS M (15 S R 06 5 mV,
BRIEEA 0.01 ~ 1 x 10°Hz.

2 BRESH

Kl 1A J& MoO,-C & & % JZ 1 XRD &3, i
T 26.04° 37.08° Fll 53.57° {437 5 0 43 531l X iy - B
#HH MoO,(JCPDS 73-1249) /9 (110) ,(211)F1(220)
fm AT X3 A7 TSR FE AR S, T AR BT MoO,
(9 RS 30/ IN s 235 s B AR I 2 8. A2 1% XRD &1
T IR AT T SRR AR E T R Bk
NICEIL L. K 2B & MoO,-C &2 4 1)2 Moy,
XPS . 7 T 229.34 eV Fil 232.64 eV 1 I 53 Jil]
Xt R F Mo*3ds, Al Mo*3ds,. [H L, PAN Fl4H iR £
£ 400 °C N ELZSBRE T, #3648 o TG R Ak A
MoO..

&l 2A J& MoO,-C & & U J2 3R T A [\ il K A%
B SEM OWIE S, al LLEH , RSF A 5 ~ 30 nm
) MoO, 44 K ki ¥4 5 43 A #E i B AR 1. 1] 2B
RZEAHZEHEI N SEM B A v W2 S
s S A e — , G R mik A 24 TEM
A E— 2L 1t MoO,-C & & F B W I 55 A 45 4
A G R B, B 2C il LA, ZE &R
ZALGER  HALR S 1~ 3 nm, — 2R FZ00 5
nm ) MoO, 44K ki 41 3 78 ik =4k . WKl 2D
) HRTEM 8 - 0] LAt 9 Kb - 1) & T[] B R

229.34

232.64

Intensity/(a.u.)

236235234233 232231230229 228227
Binding energy/eV

Fig. 1 A. XRD pattern of the MoO,-C composite coating; B. XPS spectrum of Moy,
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Electrochemical Performance of M0oO,-C Composite Coatings

LI Quan-yi, YANG Qi", ZHAO Yan-hong
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620)

Abstract: The molybdenum dioxide-carbon (MoO,-C) composite coatings on the surface of Cu foils were prepared by a simple
knife coating route and followed by sintering in vacuum. The morphology, composition, structure and electrochemical performance
of the MoO,-C composite coatings were investigated. The results demonstrated that the MoO,-C composite coatings consisted of
MoO, nano-particles with monoclinic crystal structure and amorphous carbon. Some MoO, nano-particles with a size range of 5 ~
30 nm were loaded on the surface of carbon matrices, while some MoO, nano-particles with a size of ~ 5 nm were encapsulated in-
side. The composite coatings showed porous structure with the pore size ranging 1 ~ 3 nm. The composite coatings attached firmly
on the surface of Cu foils without any cracks occurred at their interface. The Cu-supported MoO,-C composite coatings delivered
high capacity and good cyclic performance with a capacity of 814 mAh-g" at a current density of 100 mA - g" after 100 cycles with-
out apparent capacity fading during cycling, and good rate performance with a capacity of 188 mAh-g* even at a high current den-

sity of 5000 mA - g™

Key words: molybdenum dioxide; carbon based composite; coating; anode materials; electrochemical performance
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