49 4% o552 1
2020 4 2 A

WAEERMBIS IR

RARE METAL MATERIALS AND ENGINEERING

Vol.49, No.2
February 2020

F T B 2% FB S 28 FE R 1 B MoS,/CoS,
—nEEaH

gk #HOH

HARHE D, Tk !

(L WK% FMESEN TEERESELRE, i 100084)
2. WURFFFM R T 2ZHEARPFFT, dbal 100074)

OE: KRBT AT AREECEER MoSy/CoS, — I A, JEITFT T U AE R 4l A 2% o AR A4 R

Ak 2 P RE

W R WoR, ZJs R Mo:Co (FE/REL) =2:1 I, %A BB AT S0 I 40 1 A8 5 1 e A e v 1) EG

A, fE2mV/s FHEET, LA N 549 F/lg; 1 A/g HREE T, tLHZEN 434 F/lg. WO R, %2
HA LR VI TEAR I CoSy FIAEARIT MoS, ALk A /ATl &0, DL i d Ak 22 Pk R = 20 R 1 2 FPalott R

PRI KR B AR T AR DA R R R R 4L 20 & R SR R R

KHBEIA: MoS»/CoS, LR ML R A A MR, A aErifE

FEASES: TB332; TM910.4

MERFRIRES: A

XEHS: 1002-185X(2020)02-0605-06

P BRI 2 A 98 LA R ity R IR 0 B9 e i) il
BAENAIAGA T TR W AR I, Wi
KBHfE RRE WV RESE . R IX L8 R Y5 0 2 1] B 1k
(K1, I ZB0RE HL A A7 oK DLAE A ZEI BN . O T34
FRR—HE, TR, mERN. s ethrhe
AR RGN EE . H AT Rk R s R 2
LR T I AT SR A S, B SOR A S AE )
HH S RAFIAREE VT T T AL SR B 1 i, [

PR A DAy 2 L AR 1 A AL 2, L
FLAFAE R R TR AR H 0w AT A A4
BLERE 3 2K BRIEMRL, SRESYMEL,
& ) SRR o 1y AR R 7 B ) I I e A
MRE LR, HaeRe®, MR EEe. 3
MR G A R i R & 25
HIFHREWR LR A LIS ERR L, KA
R AR 22 45t R T LA — ey B T PR
MATKE 21 H e ) T 1 P8 @ A st s et e
HE 5 o P e S AR (o O R A A e AR s
TIOCREA L BBV S oA A B w REME, A0k I
THICEAHICR . BRI R 2R amas (i
HH1~+5 4, B +2~+6 1), HAR AL A Ak 2 (At

CoSIM CoS,M2L C0,S5M3 Co,uS3HY, Co3S,HY, CogSol®!

fs HEA: 2019-02-22
HEWB: ExARRZEES (51572145, 51872159)
TEER/N: 2=, 4,

), JBARSE CHERM. JVIATRE, Wikt
RN s B AL AT HRF IR K 2 7 IR G4 K LR 1 UK 55
U IS E £ P Si0E CRe (R S E TR & /]
bk B O T o — A Y, AR AR H R S e e
P -8 AR 2 e &

HHTSCHR T, A7k Mo,Co,S 1 PE RERIF FUAL BT fi
AR, i Mo,Co,S FI A 4 i 25 3% s AR B L 11
HLAL 2 1 REIE R LR IE . AWFFURT “ — B KL
BT MoS,/CoSy A5 AR T8 2 L A 4% (K LA
e IR T AN FEE RS B (R SR MBS A
D) X MoS,/CoSy B 45 R ROW 45 Ky J i fb 27 P g
R AR SPTNN - VR (SN o P AR R A s
PEZ R BIRER, Do AR R AT R 2% .

1 % I

PN A ST 5 I R R <3 S NN | A R S 1
(NH,)sM070,44H,0 (215 =99.0%, [ 24 4E A4 271K
FIA AT , Co(NO3),6H,O (4l =99.0%, Fif4u ]
RFD FI(NH,),S KW CRIE 40%~48% , B $ TR
#Do WE(NHy)eM070244H,0 T EN 1.0 g, H 4
Mo:Co [EE/RELA 2:1. 1:1 F1 1:2 FREUAS[A] i 2 1)
Co(NO3),-6H,0 435k 0.8242. 1.6486 1 3.2973 g. 43
Bl K (NHy)eMo7024-4H, 0 A1 3 Bl AN [H] i & 1

1989 44, f#4, HERFEM R, Jbat 100084, Hifi: 010-62785645, E-mail: 13116356@bjtu.edu.cn



606 * M & ERS TR

849 3

Co(NO3),6H,0 % T 40 mL 2 & /K, 143 M2C1.
MICI K& MI1C2 ¥ o BiiHi4k 10 min =, 73l inA
2.5. 3.1 F1 5.2 g [fJ(NHy),S ¥, REI1HEFE 5 min. 15
¥ 3 AW BB 100 mL (RN 2ET, 180 C R
SV 48 h, A B AR, HyE, LK OEEEE, &
JafE BT AR 50 CT4 24 he
A X BEAT5H (DS ADVANCE A25, Bruker,
Germany) LA 20 & 4°/min, AN} Cu KaffZk (A=
0.154 178 nm), FHEE 2 10°~80°73 H7 # i (1 I AH
M, HPRHEE (SEM) (Merlin, Zeiss, Germany )t
BB ORI TOW IR B . AT H] 56 [H 38 B K ( Thermo
Scientific Escalab) /3 #] ff] ESCALAB 250 Xi Hi T fE it
G 5 #4 KH) XPS 1%, 78 300 W Al Kad@ R, &
SENTE R F R 3x107 Pa.
KH =N RS 641 MoS,/CoS, EH

MENRBEAE N B, BN TN, MR H R Bk

(RO232, KHEHESIA A w2 L i, 8142 il (Pt 60,
K IR AT NS, KA 3 mol/L KOH 4y Hifi#
Jfi, 7£ CHI 760E HLAL2% TAEW: (JR4E, i) Bl
B AR 22 il 2 R AR U 70 i R i 2% o b4k, IR Arbin
e CRED W oE 78 f e . 58 R

(Quantachrome) X &% 7 ] Autosorb-iQ2-MP 14T
N R i Ot B 03K, 45 BRI b T AR

2 HR5iTE

2.1 YIS
14 3 M AMER XRD B, wfLUEH,

Pl &1 3 B A MPR AT 6 ) CoS,y, H
MIC2 Fffh P L T /D 51 CosS, MIATH IR . & 2a~2¢
52 3 FiA R XPS i & . IWEIH AT LLE 1, M2C1 M
MIC1 [ Mo 3d, Co 2p FI1'S 2p Frylé HY BILAE A [) i A7 &
BiHH Mo Co A1 S JLEAEIX 2 P& A AR (4 25 AH
[ o 45 A3 T AR ) 40, 3 FHoc R 40 Mot Co™' s
Sy* K S*. i MIC2 AR e 2 Fife i, 3 Mo 3d
Fl Co 2p MR AT ke, X HIEAT sl & CanE
2d~2f) KI, MI1C2 It Mo EZLL Mo” Fl Mo*'
B RAEAE, Co 2ps3(778.9 A1 781.9 eV 4b)AIT Co 2py,

(793.1 F1797.8 eVt HL T3 6 43 I 5 . Co* " Co™,
M S TCRAER AR ILL S, (164.2 eV S*(163.06
eV) B AF P Ui T4 A e 4t 3RS
MK XRD 45 J b MoS, AT S 35 A ] &
2.2 EBiLFEMHERE

3 W R T M2C1, MIC1 fll M1C2 3 Fh & 4544 8L

22 PR . B 3a, 3b2IX 3 R A AR L 2%
B 14 TR R LR T AR O R . AT %, BE

HHRR RS mEUE R B OC, 3 MR A MR
SRR RS 3l S ST S E R X (197180 ' SN M PE R 3
5T RES 78 0 M 5 05 PR ST AR AR SR RO, i
MOEHE R 25, W LG AL AE R . A i, 75 PRod 78/
IR R, LRV 1 B 8 R I TA) S 3 M A 5
7857 M AT A AR SRR N, T PERDRHE R ZR A, A
N B LA N . e Ah, XF LG 3a, 3b nT %0, fEAH
] B A R R OB A % N, M2CT A s b
A, 1M MI1C2 1 L i A 5K Bl 3¢ o 3 P &4
BRI CV 4k AE 2 mV/s (IR T, MRy 0.21
A10.26 VI, MICI fil M2C1 () CV #i£ HEL T 2
AN, X WTIX 2 Bl AR A R A8 R T kA T
AHIA Y S8 SR N o TTTE MIC2 1) CV g, 2L
FALIE JREEAR XS T8 2 B SRS ML T W%,
X ALKy M1C2 14745 /D 5 1] CosSye MEHE SCHR R 1821
AUAL, 3 R AR A R AR A/ R B R T
Co(II)«Co(IlT)«>Co(IV) I Mo(II)«>Mo(III)<>Mo(IV)
AR AL 38 TSR
POEH A W B DU A

deV

C= 1
vmV

c= 1AL 2
AVm

X C HHBE (F/ig), T HHREE (Alg), VN
HHE L (V), AV AHEZE (V), At ATRCERTE] (s),
v O R R (V) m Ay RS T i & () o

H HE B A T B A R () MQ) A A 2 mVis 14
FHIE LS 1 A/g AR T, M2C1 ¥ B A e i)
LLr 2%, 205k 549 1 434 Flg.

Bl 3d S FARAE R TE R AR i . Y R
JE2h 10 A/g IF, M2C1 FLARAE R R I ) de e, i
B M2C1 HUAR AR IR HL 25 0

Intensity/a.u.
2
! g 3
e

MiIC2

10 20 30 40 50 60 70 80 90
20/(°)

K1 3MEaMER XRD K i
Fig.1 XRD patterns of three composites
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curves at a current density of 10 A/g (d)
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Fig.6 SEM images of three composites: (a) M2C1, (b) M1Cl1, (c) M1C2; (d, e) magnification of Fig.6a, 6¢
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MoS,/CoS; Binary Composites for Supercapacitor Electrode Materials

Li Haiyan', Han Yao?, Chen Linhui', Wang Chang’an’
(1. State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)
(2. Aerospace Institute of Advanced Materials & Processing Technology, Beijing 100074, China)

Abstract: MoS,/CoS; binary composites with different raw material ratios was prepared by a facile one-step hydrothermal process as
electrode material for supercapacitors. Results of electrochemical performance show that MoS,/CoS, binary composites exhibit the highest
specific capacitance (549 F/g at 2 mV/s or 434 F/g at 1 A/g) and excellent cycling stability as the molar ratio of Mo:Co is 2:1 in raw
materials. And microstructure and morphology analyses reveal that the MoS,/CoS; binary composites are composed of octahedron-shaped
CoS; and flower-liked MoS,. Above all, due to the coupling of two components, large surface areas and tunable composition, the obtained
MoS,/CoS; binary composite electrodes possess the best electrochemical properties.

Key words: MoS,/CoS; binary composites; supercapacitors; electrode materials; electrochemical properties
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