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WE RAKMIEGRT — &5 MoS,/ A &M (Gr) &Y, Il EEE & mi. AN F R, &
ST BT . SRR IR RS T BOS MR AT RAE, BFSE T MoS,/Gr RARAE R A 4 i R 1tk (MEC) B
WP A ERE. 25T, MoS,/Gr B-&FRHE Bl =482 K451, H 73 7r 4 85 LY MoS, N TGEE MoS,.
(NH,) ,MoS, FIE b A B i S AEIFR B EL A 10 1, MR 1.5 mg/em® B, HLAR I M SCAE L RE 1 it
# MEC =& 5E85 1, MoS,/Gr [tk MEC M PRI A w | FmaR | FEAE, f MR MPAR AR
23504 (9. 96£0. 65) A/m?, (0.424£0.041) m H,/(m® - d), (89.11%5.87)%, (70.47%6.78) % F
(78.86+2.49) %, ¥+ Pv/C M MEC; HAgR MR 5 )5 FAHEESE. 5351, MoS,/Gr B RIFm K
FEME, HANASEE, 1E T ICFR I H.

KR B AR RS SR A P M RE

RESHES  0646; 0614 XERFRRR A

AP R OIS e i T AR T T AR TR, AR A AR 90% LA AR HS T AL A RETR,
HA 4%% A THAEK ek e =X, AremiAR e, REREFER, HAkpiE 2 R5 e . %
A=Wt ( MEC ) J&— P REAS [R] AL A ML K RSB R R ) ELAT A 5 e al i, T 4E 5k
ZRNTRAF NI, 78 MEC 1, PR AW 53 i A ALY 7 e v RN BT 1, FR 138 e A 2 33K ]
e, BT BER BIBIAIX, ZEAMINAR B (KT 0. 14 V) AL G774 AR MEC BB N ™
AABIZm. HEREUL R B B REE R AT Z U L& AL e, bRk 2F i i sk, HEAT R AR L b2
FEE R I A AR AT SR N B AR50, (S 5 5 D, eah, K i —
Sk 2 ) T (WNBRAL) 5 ) 25 5 S8R i

—HRALEH (MoS, ) JE—Fh Tt BB 2 SARE R L &8, i SR R 2 B i F AT
HAEERAK, MR, UGPSR @ aobr &b mm el 2 mras 7. iFseas R
FW], MoS, FIATEIGME 5 GG P s R 25 (7 A B SE R BT L BRIAT, MoS, i 4k 45 #4 7™ 5 PR il
THBIEMEALSEE . WA, ZJ2 S-Mo-S 3 EHEMIE MoS, 9 S rLPERER: 22, BRI T HLAN s AR 22 7]
(R HL AR B TR AL R 8 T 2 AOTG PR A, R R PERE, R EGE MoS, JE FL AT S BE
IR, A B EARAR LRI, IR 2R R0 S R SRS Rk ae Y, R—
Tl AR A A AL R 2R AR ) Sk MoS, ¥ 5] gk e £ BB M e 1h, nT DA K MoS, (i LR 1A, i SRR 7F
SNAIIE PN S 2, IR SR IL S Re ), SRR S AL AT A RE ).
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BF, R VR AERR AT BT S AR, B A 2R AR I R T PR ) ) B AR L D R SR AR TR v
i BB T MEC P24, I 58448 (PvC, AT 0.5 mg/em?) HEMR AT T LL4L.
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1.1 RKFIENEE

PafmACEHIR 2 [ (NH,) ,MoS, , 4liEE 99. 97% | F/K 4 W (HHA ) 18 T [ 258 Bkl R A BR A | &
AALEN . CTREN . AR | AL . BEIR S RN RE IR SN A I T O T R R AL A A FR A .
Nafion ¥ ( D-521 4380, Bl 500 5% /K FT 1T-IN B ) W F Alfa Aesar( H ) fb22 A FR A F).
T RN A A, SIS e il V9 /K R 25 B8 FoK. Pr/C R4 (411 38 0. 5 mg/em®) 128 (HRAR
(CP) F LTl FR e S A BR A A

i BB (SEM, JSM-7001F, HA JEOL A W], TAEHE 10.0 kV) ; &5 H 0 {45 (TEM,
G2 F20, EE FEL 2~ F], IE A R 200 kV) 5 X SFLEATHX(XRD, XRD-6000, HZS Shimadzu LabX 22
A, Cu Ko SRR, 4R Jy 40 kV, B M 30 mA) ; X HHOGH T RIS/ M (XPS, Ko, H[H
Thermo 23 W) 5 UGN Mg Ka) 5 Autosorb-iQ LA 7341 MY ( Quadrasorb, 3 [ HEIEANAR 24w, i<
IR 150 °C, HZFE 1.197 Pa) ; VMPZ Hfb2 T AEW (3 Princeton Applied Research A F]) | S A7
AL (6890NT, [ Agilent Inc. A H]).
12 X
1.2.1 MoS,/Gr E A M B # & RITFEAIZKIIEH £ MoS,/Gr 5 MEL FRI—E &I GO & T
Petrrh, A LB FKE A L. £F GO 5E WM, Ml hInA—& =1 (NH, ) ,MoS,, 4kZLi
FEALFR 0.5 h. SRJE M TOINA 2 mL K E, FHBE SRR 38 51 5 B R e 7% 2 N5 4N R g 28 v
F 180 CF M 12 h. MR ERHEER, WESTROATIEY, HEE FRAICK OB
WA, 1660 °C T HZS T Sl 5 MORFFRHEC L & A R, ELRJFORH WL 1.

Table 1 Material ratio for MoS,/Gr composites

Serial number m(GO)/mg m[ (NH,),MoS, ]/mg V(HHA)/mL V(H,0)/mL m(MoS, )/m(Gr)
1# 30 120 2 30 2.46: 1
24 40 80 2 40 1.23:1
3# 40 40 2 40 0.62:1
44 80 40 2 80 0.31:1
S# 80 20 2 80 0.15:1

1.2.2 WM H & BRI 2 emx2 em B/hBE, KK 1 mol/L HCI F1 NaOH ¥ 2 2 h DL 2%
FRIRAGR I 2251, SRJ5 A B F/KIRMHL 5 h R85 A, FREL—2 51 MoS,/ Gr AL, it AToK &
BEHEE S 0.5 h LA AR . FHAS AR WO Z B, B I A1 R FE AL BT TR 4R b (W TR 2
W), B THE, £ B E 10 wl 0.02% (i &3 43080 Nafion W, FJE7E =i T BT, B 25
MoS,/Gr 12558k 1 mg/cm® PR, R MEEREE MR )E , e matfigia (0.5, 1, 1.5,
2, 3 mg/em’) LA S gk, Sl 2 M A R AR S, KON T MEC P24, 5 PrC
2 IR ARFAR T T LR

1.2.3 MEC th&tfn = 8 525 RABEIN MEC, AR 80 mL. A N E iatT 3 I H BIRLE
T MRk E L ( MFC) Hh A BRES FBZ (2 emx4 emx 1 em) , B 7 045 9 5 48 MoS, /G BRAGHL L , B
W RN 2 (BT RE 2 R 1.5 em. FH A R i 5 20K BH A . BRI AR R4 Fi W5 328 ¢ [ 8% #F MEC Hp i A
20 mLEVAAE MFC TP YIML AR R 20, SR)5 A 50 mL B FE. %8 TR WP 1. 36 g/L NaAc -
3H,0 (A HLERIE) . 0. 13 g/L KC1, 0.31 g/L NH,Cl, 20 mL f#{f2 7C R LA M 100 mmol/L 4 R h 2% vl
PR, 1% MEC Dtz 177 a7, AMm 0.7 v ik, sl =i, 4 MEC #97” S AT 0.5
mA I, B4 50 mL B 195 FROIT IR N, 15 min. [RIAPHEE BB R EE7E 2 AP LA k= SR AR K.
T B RS ARACEAR E AT YIREE Bt TS A R AR FARORE P S . BT A Y S Y
17 3 WVATELH.

1.2.4 BRI MoS,/Gr B A MR EIE S A L5473 AT R H SEM, TEM 1 XRD FiLRIE, TR
MAHTRA XPS FAE. N H A2 TAERX B AT 4 a4 . 38 SE /R RBEPT I L. etk iy
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FIAN-0.9~0 V, H#HEE R 10 mV/s; BEIERML N EREEA-0.9~0.3 V, HIFHEER 10 mV/s;
RT3 (4 I3k 45 1R 3R 0 10 mV, #5128 100 kHz~ 10 mHz. R =HBIA R, DAl it b T4
LG, TR AR R X HE AR, IR H SR AR 2 L. MEC 7= S AR 0. 5 h Ml ic sk — k. FHE
AKIEME: MEC P20, A @IS U A SR 4. MEC IS/ IRICR . SR BER IR
(AL L RE [IICR A A RE B ICR ) 135 2 2% 3Gk 14 ] ik,

2 #R 5T

2.1 MoS,/Gr E &M EIHIRIE

MoS,/Gr &M ELHE) SEM A1 TEM & 5 ULIE 1. ML ) 2545 Fl MoS, #9 SEM B[ I/l 1(A) Al
(B) Il LIE H, A B0 2B, MoS, BHUREEH. MoS, 5 A BIGEE G5, EAMERI =42
ARG, B )JZBEEEN 5~ 15 nm. 5 MoS, HeRESHAH L, R0 2 4540 AT LI S 34 Kb RHAY L
KA (£ BET MR, MoS,/Gr By HLF MM 37. 825 m>/g, MoS, LRI A 4. 197 m*/g, Hi#EH &5
HIN9 ), AFITHEZ MoS, HrallG N 2. WE 1(E) FrlLIFE H, MoS, 7 HlfE A1 88 R M. =
fi5 TEM B R [ & L(F) ] o, 37 A 880 2R 10 1Y MoS, A A B AL, HAT —/NR A il 7 H s
K80, BNZE AP MoS, R TCEIEI . XA ICEE A MoS, A H R R MM A TG 1, o4t
SRR P 0 SR HEA AT ST R A BT A — s pk

Fig.1 SEM images of graphene(A), MoS,(B), 3#MoS,/Gr(C, D) and TEM images of 3#MoS,/Gr(E, F)

BAEME XRD $5 B GZEfESCT ARG H) ik BB B R g, it — LUz Z 50—
MRERAE Y.

K 2(A) K 3#MoS,/Gr i) XPS il &l WL, mEAWHEA C, 0, S I Mo LE ", KU
BILR. 7 C WMEm PR XPS i & [ K 2(B) 1H, 2 MUIA R4S G REsr BT 284. 8 1 286. 1 eV
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b, AR EFRR TS C = C/C—C M C—0/C—0—C ( FIEMIF AR PR #dh ¢ %5565
B 2(C) S Moy, 43 B XPS S5 K. 23R 4 MLAIE . 455 R80T 228.9 A1 232.8 eV b
P8 53 IR MoS, Ky Moy, 17V Mos,, 1), 236. 03 eV Akt BRALLA 1 BEHT Mo* Bl 81k i T B
B Mo® , X AT RE R X A W 7E il £ 3 B v s RO AR REAR R T Mo0, Y B MoOF L i F
229. 8 eV Ab LA WY BB ZERAL IR Mo BB A IE Iy Mo™ 7. S, I 43 R XPS k& o
[E2(D) T HH L 4 ANl A i, 455 RN T 161.8 1 163.3 eV AL G UM T T STy s,
Sy, s 164.7 eV AR B A I S35 ST IAFAE ™ XA A S T BE XS BT U I A AR S i
PRRCR ; A 1 NUA IR BIAE 168. 8 eV Ab, X AT AESEFR B 7E MoS, H il %Y SO Ay S* > MR 4 &
Fh It R B TR 3% MoS,/Gr L FIH Mo/S/C/0 JE TN 1:2.6:19.5:3.7, Mo, S, C, O fife
B NA 20. 3%, 17.66%, 49.50%, 12.50%. F—L 18 T AFENZEY Mo 1 S AIF 7 LB, Mo*,
Mo, Mo® F i Ll 43 31°h 62. 0%, 21.4%, 16.6%; T >, ST, S* Fi & il /51K 76. 8%, 12.9%,
10. 3%. TJ 1 3#MoS,/ Gr HEALF R4 R4l AR R 2%, BRAGHR AL MoS, 7 I RAFAESN, iR MoO, !,
MoO7 "7 Je 807 %4k,

@ F ®) C—Cie=C
0]
Mo| Mo 0
C—0/C—0—C
S
Mo
1 1 1 1 1 1 1 1 1 1 1
0 200 400 600 800 1000 280 282 284 286 288 290 292 294
Eb/eV Eb/eV
(D) SZPM SZP 12

1 1 1 1 1 1 1 1 1 1 1 1
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E/eV Ey/eV

Fig.2 XPS spectra of MoS,/Gr

(A) Survey spectrum; (B)—(D) high resolution XPS spectra of C;,, Mo,, and S,, » respectively.

2.2 MoS,/Gr L FIABLFERE

FEATRIEC LG MoS,/ Gr fiEARF (3R 1) TERAERRAC L, T8N 1 mg/em®, FERLAL2E TAESS kAT
LR (LSV)ME. S T XTI, X Pr/C A BRARHL WA T T etk a4. K 3(A) thaT LIE
PR PN 25 AR AR 108 H e 7 e/ D, D A ARG BT SO (A AL RE T B>, MoS,/ Gr
PR F18) F 3 Pl 7 X5 T8 R AR, UEBH MoS,/Gr ZE5 WA —E b UL RE 1, (EIEURHAC LA TR, &2
HYHHTEEALRE AL B AL T MoS,/Gr FLAGU/IN, HAT S AL 1 Je i 5 055 . SRR nT fig
J& MoS, At & fbae )y, (HARIRIREN, SRR BEE Gr 2, EEYINA IR
AR, (2B A TGO S 5RER , [FIRT, Gr B3 T MR S e T DA R) i A Ak e RS 3
s AR D Gr BB R, BARM R SRS B4, (H MoS, il /b, Mralid PSR 2,
T B AR AEAL TG . 3# MoS,/Gr BIMEILRE ST LL 1#, 2#, 4#F1 S# MoS,/Gr #B3% , $JiHH 3# MoS,/Gr
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Fig.3 LSV curves of the electrodes loaded with 1 mg/cm?® composites( 1#—5#) , Pt/C and CP
cathode( A) and the electrodes with different loading amounts of 3# composite( B)

MoS,/Gr teief. 5 Pv/C BRACH A EL, BARTE-0. 9~ —0. 896 V (ws. SCE) £V EIN, 3# MoS,/Gr )
LY % BEA /N, {HAE-0.895~0 V (ws. SCE) IITE I, 3# MoS,/Gr B HLJ % FE KT Pv/C iR4CH K,
HHrEGRIGHE AN Pr/C, I 3# MoS,/Gr BIHTEBALEE LT Pr/C BRACHEL.

TEHE 3#MoS,/ Gr NEARMEALF G, BUBBRAE | MoS,/Gr By gk & (/0% 0.5, 1.0, 1.5, 2.0,
3.0 mg/em?) , FHEMFR ik mf e e 2. & 3(B) iR, 7E-0.9~-0.59 V(ws. SCE) 434
JEEP, & 3#MoS,/Gr B3 m A3 i, A4Sl A% 14 4 Ak BE 1 e 9 5 0855 24 MoS,/Gr 1Y 3
1.5 mg/cm’ i, HLHLAOHEAL SO fefd:. BUORTE-0.589 ~—0.3 V(ws. SCE) L EIN, #kE N 1.5

mg/ em® FYBRAR HL B 1Y) H O 0 1 L £ 38 O 3 mg/
em® FYBRACHLAR RS /. 25 B3] MEC B4 3158
A SE R, #1%E 1.5 mg/em’ 1Y MoS,/Gr 171
BRI

PR R R R R 1Y 1 A A TR,
RIS IR ARERR N, W1 SR TR AR A
Pra gl Jy 2 i) AefRME (0.5 mol/L H,S0,)
MR, BEEREE N 30, 40, 120 mV/dec B, X
R 3 B R AL 3R 435 4 Tafel , Heyrovsky, Volmer #+
TR mAE PSR, M AR Eh ARt A
PEI2 2 PeAERR T 25 18 T IS JE R A% 30 mV/
dec' % RN 4 il B R AL BRON Tafel 53R, [l 4
AUL, MoS,/Gr Fl Pr/C & AR /R RER AR T 45 H
RACHLA (89. 6 mV/dec) , ULHH PN BOMT S MEIL TS
PRI T 45 HR 4R, Pr/C IS FE R B 41.9
mV/dec, KT 30 mV/dec, BiE T P54 T m0br
U B )RR AR A 18 X — 4518, T MoS,/ Gr
HESE /R RN 38.3 mV/dec, BB MoS,/Gr [HT
SR B Pu/C A, L HE AR b
BT | KB MoS,/Gr 1 FAML A #e HL Iii 25
BN 2.38 A/m*, W& T Pr/C(2. 11 A/m?), iX—
GER SR AE R 2L

ik v Al 2 52 i B B i (EIS) 3 — 25 43 Ay
MoS,/Gr(3#, 1.5 mg/cm?®) (P B> F 1 0, 4%
ULIE 5. 7F Nyquist BIH, @ X ih 26 -5 52 4 i R

-0.65
—0.60 - 41.9 mV/dec
055}
m
3 050} 383 W
S 045t
=
N 040 F e
89.6 mV/dec == R
-0.35 - —— MoS./Gr
030k —=CP
1 1 1 1 1 1 1 1
5.4 5.0 46 —42 38 —34 3.0 2.6

1g(i/A)

Fig.4 Tafel plots for 3¥MoS,/Gr(1.5 mg/cm?) ,

Pt/C and CP
60 - 4 T~ |
50+ 2 \./
[I\] 0
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®]
Z 301
N
20 -
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0Fr —— P{/C
1 1 1 1 1 1 1 1

10 15 20 25 30 35 40 45
Zre/Q

50 55

Fig.5 Nyquist plots of 3¥MoS,/Gr(1.5 mg/cm?)
and Pt/C

EIS tests were conducted under the condition of open circuit
voltage with a potential amplitude of 10 mV over a frequency

range of 100 kHz—10 mHz. Inset; Medium-high frequency part.
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FE A FICHE A BEL, R AT DX 2 I3 1) AR AR R v fop e B B IR DX 1 B R 0 A AR R B O B A
5 AT LIE H, MoS,/Gr Al Pt/ C HLAR I RGN BHAR 22 AN K, 435k 11. 8 FiT 13. 6 Q. MoS,/Gr AR I
TN 7 Q, /NF PY/C B (14.7 Q) , UL R ETE MoS,/Gr HUR T 19 SR R AR, X5
AT A PR R AR R R R AT — B 3l Ak 2# i n] DAAS | 3#MoS,/ Gr BN S AL 16 P 5 dr
HEAERE R g 1.5 mg/em®. HIL, 7652200 MEC P2 A 5256, AR 1.5 mg/em® 3#i
A7) B4l 20 FEL AR A7 B AR
2.3 MEC =S8

PIZEA 1.5 mg/em® 3#MoS,/Gr BIBRAE L N MEC FA#Z, 4N 0.7 V LR, 7ES IR F k=&
SE. TR, [FIRTLRL Pr/CORIES FABRAREL RN MEC OBAM:. HIE 6 (A) AT L, 4B , MoS,/
Gr Al Pv/C R B A MEC By S r sl 3g i , foe — B e, G SR mmAER, miiie T
B, SEHREIRME , R B E A G - — B A ) T R 1 SR B R . AR SR 5 AR
H1, MoS,/Gr BI# MEC [ F 3 7= S W i % & 4 (9.96 £ 0.65) A/m’, W& F Pv/C Bk MEC
[(9.29+1.31) A/m’], IR T2 HRACHEN MEC] (2.14+0.33) A/m*]. B T4 1 s f7 84,
MoS,/Gr Bt MEC )i K= S I % R (16. 1, 15.48, 17.48, 17.23 A/m?) ¥J KT Pv/C M MEC,
VLA MoS,/Gr LA B AI T S A% 1E, HAS 4, 5 FIR S R B S B & TRl 3 AW, i
MoS,/Gr e M. £i517 2 A5, WS 2] MoS,/Gr Btk MEC 1 Ji H 5 K 7 &0 fL I % B
17.16 A/m*, UiIZAEACRIAE R IE 17 oo AL TG P R A BRAIK, A A TS8P . 1 Pr/C BA MEC
R R R R A T N R, TR RN S FR I OB S 0l P R T

FHHEAK AR 3 FhEA MEC S~ R0 A2 S04, I TS0 63 X H o i A 700 . BT 6(B)
AU 2 HIRARI MEC B S sm i)y, A R A (3. 75+0.55) mL. MoS,/Gr il MEC %> i
HSCAE 2 B SARAF R (52. 6544, 15) mL, W55 T P/C M MEC[ (48. 85+4.55) mL], i MoS,/Gr
HIAT S AT HERCLT. 76 MoS,/ Gr B MEC j=AE B9k, H, 5 (63.85+1.55) %, W& T Pr/C Ik
MEC[ (60.29+4.01)% . CO,JUf 5 Lu A A0, 4357 (28.26+2. 84) % il ( 28. 36+4.76) %. Pv/C ]
W MEC 724 BS4R T CH, B9 &8 [ (10. 7£2.1) % | 25T MoS,/Gr B MEC[ (7.57+2.21)% . S ik
14 P ot 22 SUE 3R B B THRE VTS, IR B R R D, BRI 2 = Y L s e
MoS,/Gr Fl P/C Btk MEC B4~ JEIRJG 5 h fL I 285 BEARACAIG, (o CH, 19 & Ry . 540 o ST s [ v
RESfli CH, Y75 5 A,

20 70

(A) :II\’/I?CSZ/Gr (B) B H, 470
a _CtP 60 I CH, "
g Ior S . | =mco. T
< g 0T % 2 dso 3
E 12 = 40t — ko)
LU 10 §
Z 8F g 30T {30 €
£ g 20 420 S
S 4t ©

10 410
0 1 1 1 1 1 1

0 20 40 60 80 100 120
Time/h

CP Pt/C MoS,/Gr

Fig.6 Current generation for the three cathode electrodes in the MECs(A) and the MEC gas
composition per cycle(B)
The applied voltage was 0.7 V.

T 3 A MEC A E S RICR | A S0 AR RE I [FTIOR [ 45 HUBE TSR () FIEE (R RE 1
ISR () T, S5 2. N2 T LI I, MoS,/Gr BItk MEC MIPESRR (R, ) . A IR
(Ry,,) RS IR (R,,) #BLE Pr/C B MEC &, BEH] MoS,/Gr B2 REJT L PU/C . (HJF & 1Y
EARE R ISR AR s v, SRR S 7 AR AU TR CH, & .
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Table 2 Energy efficiencies and hydrogen production in the MEC with different cathodes

Cathode Rep(%) Ry, (%) R (%) Qu,/(m® Hy - m™ - d™") Ny (%) Nyas(%)
CP 19. 18+£2.97 3.48+0.61 17.41+2.26 0. 021+0. 004 45. 60+4. 90 3.97+0. 55
Pv/C 83.19+11.77 62.75£8. 67 71.40+9. 03 0.377+0. 052 228.39+18.91 83.46+10. 16

MoS,/Gr 89. 11+5. 87 70.47+6.78 78.86+2. 49 0.424+0. 041 227.59+15.55 81.92+5. 86

DL EZERFER | MoS,/Gr FiEfLF= AR LT PvC, HAEBE @ iy, BB B i AR,
HPE 14 MoS,/Gr FL# (2 emX2 em, Tk 1.5 mg/em®) WAL Z A HI4E 14 Pr/C A (2 emx
2 em, Pt fiZkiE 0.5 mg/em’®) A9 1/30.

3 &% 1

WIS K PGES T —F 5 MoS,/Gr 4. 18 i MR 20910 & (NH,, ) ,MoS, F1 GO [ e A3 i
RIBCEE A 1: 1. SEM FIl TEM & s, ZE SRS B E I =402 a5 0, AER & E 2 M &G 1
LA SRR 1.5 mg/em’ B, B BT S ILRE S5, MEC F= R 2545 R, MoS,/Gr Bk
MEC W= s | Fmam . RS E T Py C Bk MEC, A8 & MR b T DL 5
HAHMEIE. F4h, MoS,/Gr BAF RAF MR e v, HA M E. Ik, MoS,/Gr & —Fh 40 B A it
SR, 38 TS BRI

Z % X M
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Preparation and Electrochemical Evaluation of MoS,/graphene as

a Catalyst for Hydrogen Evolution in Microbial Electrolysis Cell’

DAI Hongyan'*, YANG Huimin', LIU Xian®, JIAN Xuan',
GUO Minmin', CAO Lele', LIANG Zhenhai'"
(1. College of Chemistry and Chemical Engineering, Tatyuan University of Technology, Taiyuan 030024, China;
2. Department of Municipal and Environmental Engineering, Taiyuan College, Taiyuan 030032, China;
3. Department of Chemistry, Taiyuan Normal University, Taiyuan 030031, China)

Abstract A series of MoS,/graphene( MoS,/Gr) composites was prepared via simple hydrothermal method,
and loaded on the carbon-based electrode. The as-prepared samples were characterized by scanning electron
microscopy, transmission electron microscopy, linear sweep voltammetry, and so on. The hydrogen evolution
performance of MoS,/Gr electrode as the cathode of microbial electrolysis cell( MEC) was studied. The results
showed that the MoS,/Gr materials held a three-dimensional layered structure, and the molybdenum sulfide
loaded on graphene was amorphous MoS,. The composite prepared from 50% ( mass fraction) (NH,),MoS,
and 50% (mass fraction) graphene oxide with a surface density of 1.5 mg/cm® exhibited the best catalytic
activity for hydrogen evolution reaction. In the MEC tests, the MoS,/Gr cathode was comparable with the Pt/C
cathode in term of energy efficiency. The average current density of hydrogen production, hydrogen production
rate, coulomb efficiency, hydrogen recovery and cathodic hydrogen recovery obtained with MoS,/Gr cathode
MEC were (9.96+0.65) A/m”, (0.424+0.041) m’H,/(m’ - d), (89.11+5.87)%, (70.47+6.78)%
and (78.86+2.49) %, respectively, higher than those obtained with the Pt/C cathode MEC. In addition, the
MoS,/Gr cathode exhibited good stability, and it was inexpensive. These advantages make it suitable for
practical application.
Keywords MoS,/graphene; Carbon-based electrode; Microbial electrolysis cell; Hydrogen production
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