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¥ 2 mmol ffi# (Se) IEM# T 10 mL KA BN, H, « H,O)H  FERIZUEFE R A 30 mL N, N-— I 3£
Bt (DMF) , 482245 3£ 30 minf8 23F W A K 1 mmol 4R 81 (Na, MoO ) ¥ fi# 16 5 mL B2 —mEp, fif £
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WA R FE G B0 o B R A Y AR R B K RTE K SR T 2 RISV R Y E T A
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K X SR AT $ AL (XRD, Bruker D8-Advance) XF 4 4 # A1 45 #4) 3 17 2 AF 40 H7 . R JH E 38 18 43 BT 41X
(BET, Autosorb iQ Station 2) X[ Ak bb 38 M AR #EAT 43 41, R X 406 L F BB 1% (XPS, Thermo Fisher
Escalab 250X %t A4 8} 3 1 70 2 M A #4770 8 >R 35 & 344 f - 2 30 (FESEM., Hitachi SU8010) 5 i
e, 7 W8 (TEM, Tecnai G2 F20 S-TWIND X 44 Rk 49 550 45 ¥ 9E 47 4H IS 22 4E 2347
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HL Ak 25 PR BE DU 1 2R F CR2032 285 21 1 2 ot 1547 0 38, MoSe, HL A 1) 1 5 SR FH U8 2% U 8 0 6 0% 1
B #E Super PR i " LM (PVDE) IR R L 7+ 2 ¢ 1 {R-AWFEE L ZEAF S 2 A v i AR 7 IN - H S Lk s
fii (NMP) . BB 1 h J5 75 3 B AR CRORE A ROB I SR B E AR M ik B, T 80 CF EH= T4 12 h. Y]
WK LR Y B AR 12 mm 1 [R5 TR S B R BB SR FH 888 75 35 R T B B . o R FH 3% 388 2T 4k B
I (GF/A, Whatman) , L f# ¥ % JH 3 mol/L Zn(CF,;S0), %W . R R4 A2 T/E (CHIG60E) #4741
I BB PR 22 (CVO TR (0.2 ~1.4 V) } 32 Wi BHHT (EIS) M3 (0.01~100 kHz). 2% ] LANHE Hi k223 &
B (CT2001A) #EAT HL Ak 24 P BE I H s 19 BL 25 Jk e BRIS ME 40 5 MoSe, 5 HE SR 1153
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FEI L MR B S 5 A 2H A SE A 2 R L 14 89 1T-H-MoSe, #1BH# (002) 16 M 13.7° 10K f FE R 2 &
8.8 ML A A Fr A% 7 B+ AT 45 2 (] BE BT B3 9 0.65 nm £ KB T 1.02 nm. — T 75+ % F K 31/ 75 370 A0k
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BT g2t T R0 AR A 1K 5 A /NSy T 2R R BT S B AL T 200~ 300 °C R AR AR B B AT BE 2 T
MoSe, %4 E LM MoO, 5 SeO, (4) FF T2 H i & LT, M 7E 300~600 °C i [l P 19 1 2 2% 3 [y B i
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Fig. 1 The XRD spectra(a) and the BET spectra(b-c) of LT-H-MoSe, and commercial \losol;the TGA spectrum of IT-H-MoSe, @ ;
the Mo 3d spectrum(e) and Se 3d spectrum(f) of commercial MoSe,;the full XPS spectrum(g),Mo 3d spectrum(h) and
Se 3d spectrum(i) of LT-H-MoSe,
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(R U TET AR, BT 45 19 1 T-H-MoSe, 1 1T A 7 L 24K 64.3 %0 At T HA R SRR 2H ML 1T A1
MoSe, HA7 2 4 Jm R 1) B 5 119 ri 5203, L JHG 3 T A9 38 P67 At o 2 s 0 R AR e Y 1T A 5 A R
P2 TH A AN R A 1 1 R G A B AT R ) L 2 2D AR T AR BT fE.
J T TR 1T-H-MoSe, BIIESZ5 M X H#E17 7 SEM 5 TEM RAEM . K 2(a) H Tl MoSe, )
SEM [&l, H H A WAL 1Y RotR S5 48, 3 B bR 45 48 76 i 2% i A i) ok 7 vh By A DR 5 M 8 DTG R ARG 7 1L 3R
T AR IF BLASF B T 1 i B IR B B T AP AERE I M L 2 T L & 2 (b) TR I il 4% 19 1 T-H-MoSe, # B
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Fig.2 The SEM images of commercial MoSe,(a) and 1T-H-MoSe,(b) ;the TEM image (c,d), EDS mapping images (e)
and HRTEM image (f) of 1T-H-MoSe,
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T B UE T A5 B 1T-H-MoSe, # B H3 AL 2% it 5% g 77 . % FLaE A7 1 A B L b 27 P s . 1] 3 (a) 5
3(b) 435 H 1T-H-MoSe, IEH S5 MoSe, IEWAE 0.1 mV « s ' FHYHT 3 Bl CV #hZk.1T-H-MoSe, 1y CV
iR b T4 ANk B A AR BRI o T 1.10/0.65 VO — X SR AL TR I X T ORE R
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1T-H-MoSe, IEMR F I T 1 31 KW CV W 1E B, R W01 TR w09 U Rl A B4R 7+ T MoSe, HYHL
fe2e At B RE J1. 18 3(d) A 1T-H-MoSe, 1E MR AEA R B a0 %5 B2 F 09 5 B 7o e i 42, T LU D s 5 %
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Fig.3 The first three CV curves of the proposed 1T-H-MoSe,(a), the commercial MoSe,(b) and their comparison(c), the
discharge-charge curves of 1T-H-MoSe, cathode at various current densities(d), the rate performances(e) and
long-term cycling performances(f) of IT-H-MoSe, and commercial MoSe,
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Fig.4 The EIS curves of the proposed 1T-H-MoSe, and commercial M()Sel(a) and the fitted Warburg coefficients(b) ;the
GITT curve(c),CV curves at various scan rates(d), fitted b values(e) and its specific ratios of pseudocapacitive
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Synergistically boosting the zinc-ion storage capability of
MoSe; via multiple molecular engineering strategies

Zhu Jun', Tang Hongwei®

(1. Henan Xinxiang Ecological Environment Monitoring Center, Xinxiang 453000, China; 2. School of Chemistry and

Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: MoSe, possesses great potential in serving as cathode material for zinc-ion batteries owing to its favorable sta-
bility and structural tunability, while its comparatively narrow interlayer distance and poor conductivity limit its further appli-
cations. Herein, the hollow spherical MoSe, with high ratio of 1T phase was fabricated via a facile solvothermal method. By vir-
tue of the synergistic effect of phase engineering and structural engineering strategies, the proposed 1T hollow MoSe; nano-

U after

sphere delivers a high capacity of 127.5 mAh + g ' at 0.10 A« g ', and maintains a favorable capacity of 90.5 mAh « g~
100 cycles. Compared to the pristine MoSe; , the proposed 1T hollow MoSe, nanosphere presents the significantly improved
zinc-ion storage capability and cycling performance, thus providing an effective way to promote the potentials of MoSe;-based
cathodes in zinc-ion batteries.

Keywords: zinc-ion batteries; MoSe, ; zinc-ion storage capability; molecular engineering strategies; enhanced kinetics
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