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Benzimidazole-Modified ZIF-8 for Photocatalytic Decomposition of
Water for Hydrogen Production
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Abstract: Zeolitic imidazolate framework (ZIF-8) material is an important subclass of metal-organic framework (MOF) ,
which exhibits notable attributes including substantial specific surface area and high pore size. Nevertheless, large band gap
and the poor charge transfer limit its direct application in the field of photocatalytic hydrogen production. The one-step syn-
thesis method was employed in this current study to fabricate modified ZIF-8 photocatalysts with different benzimidazole
linkers. Such characterization techniques as SEM/TEM, FTIR, XPS, and UV-vis DRS were used to demonstrate that the
benzimidazole ligand successfully replaced part of the original ligand without destroying the overall structural integrity of
ZIF-8. The modified ZIF-8 photocatalytic activity was significantly improved, and thus the developed benzimidazole ligand
modification strategy has provided a new idea for the design of ZIF-based photocatalytic systems.
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Fig.1 SEM images of different samples

AFIFESLE) XRD EREME 2 FiR . ZIF-8 1E 20
9 7.32°.10.37°,12.71°, 14.69°, 16.43°F1 18.02°4b i
PBH S AT SR, A SR L (011) | (002) | (112) |
(022) . (013) 1 (222) Fh AT, 117 55 W4 (%) 57 B FUAH X 5iR
JE 55 TR TR A R A — B, RIS fil4 T ZIF-
8. BeiRHctE IS , Bt ZIF-8 FOAT % 5 5k ZIF-8 fY
TSI FEA AR, UESE T HA M f et 1% 20 15
Bl 5.8° ~9.8° MBI KJm, ATLAL B 2-MBZ Fl
2-ABZ (011) #1571 5 AR BE AW RS, X AT RB = PR T
UePE ZIF-8 AT HLECAAR & A b dk | 5 R IR, i
ZIF-8 P34y EHE, §:30 2-MBZ il 2-ABZ H943F
JZ RN, 2-EBZ Rt St B 7.3°, 55 ZIF-
8 ML ILF- A s, 0 2-EBZ 1RIF- M 245 T A
IFRTNEEH

ANFEFESL TEM E§ ) 2-EBZ oG
EUEANE 3 B, J5bh ZIF-8 S P 22 T AUk JE bk
FHIE, 2-EBZ WLRBL AL TSR , Ridas o3 A B Ay 1
5], 2-MBZ 1 2-ABZ W/n i 551G ZIF-8 HEH £
HATES, (B ki Kok, B 2-ABZ A4

FUHBLEEHB F40% B3

Gl - TR G TR S (e I € AP N W N NS E |
LT BT A R — B JUR MITHREREW], C.
N.O JURMLIMITE 2-EBZ . 5 LRk, ZRIFIk
MEATHLBCIAH 5 ARSI T ZIF-8 BIFEASRHIE

L_(011)
L(002)
e (112)
022
013
™(222)

2-EBZ

l 2-ABZ
2 A POV IV

2-MBZ
A A A
I h A A ZIF-8
5 15 25 35 45
20/(°)
(a) 2=/

e

(011 1
S/ :\ 2-EBZ
A : \ 2-ABZ

I
0\ 2-MBZ

1
1 ZIF-8
1 L

6.5 7.0 7.5 8.0 8.5
20/(°)

(b) R
2 FREHSH XRD Eif
Fig. 2 XRD patterns of different samples
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