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Abstract

In this paper, a mesoporous metal particle catalyst is introduced. The pores of the original Ni MOF
material are micropores, which are not conducive to the penetration and propagation of materials
in the transmission process, and are also not conducive to the transfer of charges. The calcination
can effectively solve the problem that the catalyst is microporous in the electro-catalysis process.
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At the same time, calcination at a suitable temperature can properly agglomerate particles, and ex-
pand micropores into mesopores, so that the sample has a higher specific surface area, which is con-
ducive to improving the catalytic activity of the sample. In this paper, the electrocatalytic hydrogen
evolution performance of the samples was tested under the alkaline condition of 1 M potassium
hydroxide. At a current density of 10 mA-cm-2, the overpotential of the HER is 167 mV. At the
same time, the sample has super durability, and its performance has not changed significantly after
1000 cycles of CV. This experiment provides a new idea for non-noble metal-based electrocatalyst
materials.
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B AL G REIR I H AT #E, JTACHTREIR C2a e JE RE[1] [2]. SReVEN — e i A ™i
REUR, AT T BmMRe RS S MAs]. B, s EE07 306 KmIE. R
FURRAE . B AR ARSI LR . o, AU KR S RO A RS ARG AT BT ) 2 B 7T
[4]. FARKHIE AR Z ST B AR, RN 7R — o R A, Bk, S 515,
BT BB AR 2 R LA [5] .

EJEAPMEZ(MOF) i T HEA A AL R . mi bR Al T MRy ol A, 3 iz s i
FEHELL . BRo2 B2 OB B AR THE6] [7] [8] [9]. #R1M, Ni MOF fEMBUSE A ) £LA% 70 A1 4 sh AE AL AL
FNEFEI N, SFLALAR AR T AR LE R TR, AT PR 1 1 AL R B AL TR PE[10] o 4R FLARE 32 22
AACE NS BB DL R BsRi% . A 27 S ik BB R AT BA 3 e FLAR,  (EDR A SR A ALAR RN A A
B, SRR RSt TCVE T SONBRRE BAR AT LI Hh BEAE FLAR KNI AR, (E R AR 1 R
SR 5§ =R E X N o T T =2 1 o N U R N T P 70 v N e 7 S T i P
VERERRAN M LA B 5o ARERATR R, MBUBRIR — MM T . R AT SORIRAG 2 FLA R

ASSCH FHZK 3 = T8RP AE R 4 B KAL) SRR AT RSO KT RS B, BRI N
MOF TR 7 B2 454, RN T B /N A oK ORE AR (3t 1 v P R SR O MEAL A7 i3 [11],  IXA A B T- 98 n 4
B EER A [12] [13]. BEAh, ZFLARIIE 1 AR b SR (0 4% AT FRL AR R V2 0 [ 1] 5 LRI
W) Ni MOF RiRZE S VEANGE, IXAH T s AR KR REROER T, TUHBUGR 5 A it P 45 A B T

2. SLHERSy
2.1. #H

INIKETHIRBE(NI(NO,),6H,0) . 4KF, W H FE 2Ll IR 2 7], N,N-H 3 P E % (DMF) . Xt
RN = £ % (dabeo) W H BT T2 A IR A ] o BT AL s it e i all, Rt it — b AL e

2.2. &R Ni MOF

K 7K #3241 45 Ni MOF. Kf 0.033 M £] Ni(NO3),-6H,0 ¥ fi#7E 100 mL f¥] N,N- - FF & 1 i i (DMF)
o WSS RIG, I 0.66 M XK —HER, HiHERER B IETR A. ¥ 0.0165 M = Z i fR(E 100
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mL DMF o1, 133|T0EER Bo KA A FIVET B IR S, 1EZIR FHHE 3 /N o RIS IE RS 3 I N
EH, IR AT EAE R BT FOIHT R, BRI CEASA T, £ 120C T REF 48 /Pt 7 HIH]
DMF Rl Z. B e 2 W EE A 2485, JFAERSLAL LA 6000 r/min I EEBEAT B0y, fREIZR G MR, R
G, HEZ TR 70°CHIRASZIRE M

2.3. &R Ni MOF-700

@B Ni MOF R Z B FriE 15 28467 Ni MOF-700. ¥4 Ni MOF ik mite &+, %
Ve e TAE S R B IR X o RS, DL 2°C/min I FHEE Z N3 E 200°C, 4R 2 /M. 2R 5,
PURA [ ) FHiR 3 S 81 700°C,  H0R¥FE 4 /N, 53] Ni MOF-700.

2.4. LENIYFAE

FIH Rigaku D/max-2600/PC X S} ZEATHH AN X SHRATH (XRDYR A, W5 T RES HIfik R . R
R B4 (SEM, H A H 57 SUT70) A3 5 HL 1 2 A4 (TEM, FEI, Tecnai TF20)X A% 5 () 7 30 A R~k
177 RAE
2.5. BALERR

B () FEAL 22 SR . VMP3 ik 2% TRk (Bio Logic) FlAR v () = Mg fi Ak 2 R G b gk 4T 1, LA
Ag/AQCI (LAMLAT KCI 378 ) B R RIAT B 20 SV N 2 Ll AR A BB, R 5 mVes™, TR T Ni
MOF-700 £ 1.0 M KOH HL# (1 AL 25 M RE . SR /0CIR 1 FLAE AL R 77 W (20 uL) B3 21 iR 8 /E 1 x Lem
PISEAKBRAR B (B E LN 2.81 mg). FTA A S I AT S AR (RHE), JE&0d 85%KKM HLALFE(IR)
AMERZIE . SCH TR R IS8 I DLR 5 R 2R D T 10 & R (RHE) -

Erue = Eag/ager +0-197 V +0.059x pH (1)
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Figure 1. XRD patterns of (a) Ni MOF; (b) Ni MOF-700
[# 1. (a) Ni MOF #9 XRD [&; (b) Ni MOF-700 #J XRD
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Figure 2. SEM images of (a) Ni MOF; (b)~(c) Ni MOF-700
B 2. (a) Ni MOF Y SEM [Elf&; (b)~(c) Ni MOF-700 K SEM [Elf&
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Figure 3. (a) LSV curve of Ni MOF-700 in 1.0 M KOH; (b) Tafel plot obtained from the polarization curve in (a); (c) EIS
Nyquist plot of Ni MOF-700; (d) Arrhenius plot of Ni MOF-700; () HER LSV curves of the Ni MOF-700 before and after
shielded by 0.1 M KSCN; (f) HER polarization curves before and after cycling for 1000 times of Ni MOF-700

3. (2) Ni MOF-700 7£ 1.0M KOH H#j LSV Bhzk; (b) R#E(a) P AR ERZ IR B RIETE/RMZ; (c) Ni MOF-700 A9
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