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Abstract

In this paper, molybdenum disulfide was loaded on nickel foam (MoS;/NF) by solvothermal me-
thod. The electrochemical performance of MoS;/NF for hydrogen evolution reaction (HER) was
measured under different time and concentration conditions, among which the catalysts prepared
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with 4 mL MoS; quantum dots under 5 h reaction time exhibited the best electrocatalytic perfor-
mance. The overpotential was 269 mV and Tafel slope was 192 mV/dec at the current density of
10 mA/cm? in 1 mol/L KOH. Especially, it maintains stable for 12 hour long-term. The synergistic
effect between molybdenum disulfide and nickel foam contributes to the better HER performance
and stability in alkaline condition.
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1. 5|8

BT AR I FE T R AR, Re R fa LS P0G ) B H a6 7™ 5 S e IR 10T R AR F oA 4t 5t
HFDGEREE . AReh THAERRE . G TSI S & —Fm] B AL A R HE AR R
REVR[1] [2] [3]. BT, 90%LL RS REFEOR B TRBRUE . /KB THAL S A AR E 8, AR 4
H= A CO, Tl SO, &5 Ytk AU o HLR /K i S AE B A % A2 #r 20U R (hydrogen evolution reaction, HER)AE A,
AR BT S BALA R AR, B R A, EE IR AR AR . BAr. KSR SR MR
AR AL T SRR 4] [5]. AME T REBEEEIR. & E T, FRE1 T E R Tl A /= R i R
Mo B, RN HhaREaar AR & BEMR TGS G B g K b S AR B 52 31T R 7
FHHIFIE6] [7] [8119][10].

TRAAH B R I AT S BRI AR I R[] [12] o (H BRI 4RSS S B SR
REf 2z, BAAS 7 FLAE AL T S R RN A [13] J8 I ik dE Sk e = 4E 2 FL S AR b, AT DA
AL S, T LR DASE A Ak S R i LR AR . K ER (Nickel Foam, NF) B =42 LS H
SER . BUE IIONUGRE, AT DA R B AR R A AR AR . BT, ARSCE R e A AR S AR
TR RER b, RS BRI Sk A T SR, P T AR S N
AL BT A RE .

2. SLRERSY
2.1. BN

AL (MoS,), RS T AR A A BR AT s NN-T A B (DME),  REET 2R AL
HAERAF: Jo/KLEE(CHsOH) E A HH (KOH) A #h B (HCH I T~ v [ 2= 2 82 ] Bl b 55 A 7]
TRERIE TR YT 2R QA R UEM A TR A 7]

2.2. EAFIHIE

22.1. ZHRHHEETSAHIE
A SZI6 A PN N- P 3 F G e I vORE 375 70 34 8 75 38 AL AR B 1 #4147 FREX 100 mL DMEF Al 1 g
TR A, N 150 mL AT IEATIR S, 2SR E Ve A TR A 3 /NN AR RS 4 RS B IR TR
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L2 2/3 BIABEI T, 8 140°C R EHMT ISR 6 /N . HBa @ A E IR E 12 /M, LR REER
RN R EE & T U . B B3R, BERAE, R A

2.2.2. EKEFE

KRR * 3 em)fE 3 mol/L hFR Pl 5 A 15 2%k, DAHBRFM ALY, M 525 )5 H &K
M, SRIGTEN CEEHR RS A FE 15 43, SEHE G B ZRTRK T e, B TE A KRR 15 05, e
TER TP TR — B

223, KRB _MAEE F LTI E

NFAF AT A RE AR, FRATTR AR Bk G AL ). RS AR & & i R T AR
(VIS W & 5 DMF BN ZE Ve, P & FIVEAm BN, 78 140°C N R BEUV/INS o ¥4 215 I
Ja, BUHIEHRER R B TR, 40CHEZS TS, JUl&H. b g & i HE 7 5 855 DMF
(SRR 10 mL, & & SHEHE T SR AFy 0 mLy 2 mL. 4 mL Al 6 mL B, X3 DMF
AR5 8 10 mLy 8 mL. 6 mL A1 4 mL.

2.3. BILFE MR

FLAL S TE JR 42 CHIT60E AL 2% TAE ST o MR RN = AR R A AT R T AR
HM, BEE AT ER, AR S . FLE 1.0 mol/L KOH RN MW . MRk %
% (Linear Sweep Voltam, LSV)HAi# %N 5 mV/s. AT HRE EIARET iR #ME, HAE B SHEXT TR
#EZ HL ) (Reversible Hydrogen Electrode, RHE). i it 18 Hi [ 11 72:(Chronoamperometry, CA)i#E 47 LI 5 Fa
TEPEVEAN .
3. RS
3.1. HRRRIE

FHEA1 = AT L4306 0 B vk i) 26 159 21 i A 8H & 1 RO 0T SO TE IR (B 1) A AL
BH O BIOBCER ARG 1 B ey DL, 7E 266 nm b B B BRAL EE B s B ARRAE IR AT 0, b BH 2 S A ER
FE R B B R R AR R T B S i E T R 14].
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Figure 1. UV-vis spectra of MoS, quantum dots
B 1. MoS, 8 F R SN IR & =
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JE I 4 H F 5 4808% (Scanning Electron Microscope, SEM)XT AL FFIAT R SO 25 #4 RS R AT RAE .
Kl 2(a), KBl 2(b) SR ENFAREE R, 7T U HIBKE 2 IR Z AL =4E451, HRIDEHE-FE#,
AR T A E T A B 2(c), B 2(d) N RE B EIRR SRR A, MBI R LLE HiE
RERR T AR AR, 150 9 O AAH D) 3R B A R b

Figure 2. SEM images of bare NF (a), (b) and MoS,/NF (c), (d)
2.(a), (b) JEXKR, (0), (d) JEARELE MoS, IR EE

3.2. BLEMEESHT

TR I = FR AR R 415 B AV R AR U AR B A AR R A T SRR EAT VR . 1 S
I TR AT R M RE RIS . W0l&] 3(a), K 3(b)FTR, TE 140°CEAF T, BEE hn#kmt [ ff3 i,
HL AT A RESE T B S BRI . Bt 5 h B, AR A T S M R R . I BE S
SRSEE [ FEI3E N, VSRR R TR P B B 0 02T 30 K i B TR Bk — 20 I AL TE VR AR R
HRARER, EHREK. e iEa s G, SRR A & T AR ah s X AR T &
RERIRENA . B USRI, 1& 93N AL & AU A TR AR U w2 i E T
MUIIANEN 4 mL B, R 7 A R T AU AT SR R AF (K 3(0), [ 3(d)). BEEARERE
AL R T A RN, R R EGE AL SR 2 . P AR T AR, BEN
TEYEAL S S, T RIS RS, 25 BRTIR, TE 140CAE R, M Sh, MAZRLERE T
MECN 4 mL B, THRGAH R B B R ey, AT A R R e, S IR N 10 mA/em®
I AT A 269 mV, EFERENR N 192 mV/decs

RS T A B R e . B 4 i 415 30 IV R AR 60 Bk AL T AR AR
1 mol/L KOH AR FF &3t 12 AN/ (3 SR e R . AP AR iT DU HE P I 3 R AR (R AN AR, i
il 2% i FELE AR B R AR E
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Figure 3. HER activity of MoS,/NF materials. (a), (c) Polarization curves of MoS,/NF materials; (b), (d) Corresponding Ta-
fel plots obtained from the polarization curves. All the tests are performed in Nj-saturated 1.0 mol/L KOH solution
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Figure 4. Chronoamperometric measurement of MoS,/NF
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4. g

it 3 7 B PR R AT VR ) 2 A5 BE IR R TR AL AR AR . BTSRRI, R E T R A =
45 2 FLILR B EAEBRME R P R DL DS ) R A AT S BE AR T, ARk 1 —BRALAR 3 i P 22 1) ) R
X (AL 5 AT LAAT 2P AI P R AT S B B SR MR AR TR BT RS, DA B R Rl 2 v 0 ) LB A AT
TR IES %

E&WE

L P48 EE A 2R B IR R R R A H (20210302124470) 1L PG48 i 45 2R R 137 5 B
(2021L544).
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