3746 5 4 W) o T
JOURNAL OF MOLECULAR CATALYSIS( CHINA )

2023 48 H

i fk Vol.37,No.4

Aug. 2023

XEHS: 1001-3555(2023)04-0367-08

IRIEEEMEYIERA TRELRS

k&R BRR K

T s,a 2%
V7 N S

(1. AL TEE 2D AR 2B, TG A EE 050026; 2. FiZEZEE A 541, WAk A %)E 050081)

T OGS RZRAR = el S —F EA T AR AT S AR, B, RS S mal. Gaim i Ak
B8R E—AE R AIPREL. FATLA 3,37,6,6'-PURE-9,9'-XUEWE AN 3,7- 53k — 759 [b,d] HEWY-5,5- Atk A2
BT, S8 3 2B BRI, AR T AR -2 AR R R I LM G HLAELE (CZ-COF), X HA5HE 1T T RAFE, I T
HOGMALHT S PEfE. CZ-COF JEIL T UL S MDA LIE M, 4472 20 % 31 pmol-h .

I LA HURESE, rRme; Db HrElsons
fE 425 0643;TKI1 XEkFRER: A

FEAHEA K o3 il &0 R T AR RE IR AYS T RE TR AR
AR A T SRR, S A ) AN e A R
P RS H AT, BFE R B 2B 2 T R R AN
FIRAE TR £ 25 Fh A BE B e AL, TTHLRA AL
FORHECHEL R S A58 T 7z i P sk, e
WL FARATAE A BH A FH 20 2 Ry BROMEE 7 0 Bl
A HUIEHE R A i T H ] R B4 25 4 AL S 0 '/ 4
vz e HE, REBCRENIE
A HLOEHEAL ], LS - BE 0 R i A BT,
(AL, 1] 28 2 AT B A T I8 2548 098 B s RO
FEAEF, SR T i b AR LB, 2 — 2545
IR R B LR

Hodp, A HIHESE (COFs) 1F h—ZR W & J
B AR Z LA L, AT LU A ALK 3 PR TTRS iff st 21 26
A A B R Rt SRR
HLEAL . RERGEAE SR L T B R AR IR
i, v 2 W58 N G Rl COFs 19 m-m AL HE 4544 |
T B G A PRI AT 5T Y R SRR, SR T
BT A, XA A TTHLATA HLAE S
A 30 v AR e [ i sz B, RS IS T s et g,
COFs ML Ab I AR A 4 1, XBORFiF £
P&, gk, Rma, e femaste i
T X B4 ML SRR AE KA B H %, COF's 3 &
TECE &R T =T CRATA G /L 725 7O T
A R ERT Otk m TRz 70", kTR

Y5 H #8: 2023-03-11; f&E H #: 2023-05-19.

DOI: 10.16084/j.issn11001-3555.2023.04.006

I fe e, RSP R A Y N BT RS i A-
AR (D-A) G5 FA S —Fh A R0k VT B A 3 280
TIERRIITE. i, 75 COFs WA R4 At
HL AT L - BR T, T IR M P ) D-A 2548, A
SE SR A S AR R AN A 5, DA RS 5
TEALTERE.

FATLL 3,3',6,6"-PURE-9,9"- XL HE A I 3,7- 42 Kk
TRIT [b,d] MEWY-5,5- ALY A IEA K HE T, 7E
TS T2 () A AT 3 Ao A SR B N7, 5 B LA IV P e 37 422
Y D-A 7 COF(CZ-COF)([& 1). i i e FL AR 21
ARG . BOR XA I B B
ST AR E T, SAME RIS T
Rk A= BT A C I RAE ST, 15 2% b
B FIARZERY . FLBRR DL KRB GG B S 2 B
& J&, VA CZ-COF M BHME Rt f ], #R & AR
fEA K 2 it S b i TP RE.

1 SLIGERSy

1.1 SEIEA#

S T R Ry A b 2l 4B SRR IE T e
B Brhn TR0 A PR ml AL, BT K3 L B+
K, B AEAT FH TR A A 7 i) b 2.
1.2 CZ-COF py%l&

K #9E  % CZ-COF. ¥ 3,3',6,6'- DU 5 -
9,9'- XN MMk (Car-4CHO, 0.05 mmol, 22.2 mg) il 3,9-

TEF RN sk (1975-), @, WL s, EEMNF ZFUA VLR AP EC AL A9 R TS, E-mail: 417419400@qq.com(Zhang Zhi-yan, (1975-),

Female, Master degree, Engaged in the application research of porous organic polymers in photocatalysis/electrocatalysis, E-mail:

417419400@qq.com).
* JE{EBCE A, E-mail: mousemiyu@]163.com.


https://doi.org/10.16084/j.issn1001-3555.2023.04.006
mailto:417419400@qq.com
mailto:417419400@qq.com
mailto:mousemiyu@163.com

368 an

CZ-COF

P 1 CZ-COF WY& 1n 2l
Fig.1 Synthetic routes toward CZ-COF

diamino-benzo[1,2-b:4,5-b’bis[ 1 [benzothiophene sulf-
one (FSA, 0.1 mmol, 24.6 mg) JIIAZ] Pyrex & (10 mL)
o BEJS AR &K (1 mL) ANE T B (1 mL), #
7 2 min, 15 5N YIS A3 A RIS R K
VW (6 mol-L ™', 0.2 mL), 4k %L 8 A 2 min. ¥ I
Pyrex B & TWA (196 °C) T8, IFEF 3 k%
IR-T - AL IR, B BB N AAR. a A=
H AR PR EE 2 Rl B, AT I ] T H4
W ff Pyrex BIRE B E IR, HHICA 120 C 4t
56, I 3 d. WS R R, FF Pyrex IR HIEEIR,
B0 43 B AT B B R R ONON-ZH 3 Y
(3x10 mL) FIPHH (3x10 mL) R REL B EHR, ¥
PR R AR B T 60 °C AR P EL2S T4 12 h,
1.3 HmitERE R R

F B F 5 5dE (SEM) F14% 5 i 1 I 1 s
(TEM) & H A< 1 -7/ #] ) Hitachi S-4800 F1 JEM-
2100; X S ARATHACH H AR 22 bk o vk 4 it
i) D/MAX-2500(H4) %1; B A2 T AR J& Zennium
Pro 7 ; fif 57 i 21 A0 Ol 3% ) 20 { (FT-IR) L5 Sy
Thermo Nicolet iS10; AT G A T4t 5iadE3 A
HABRA R AT L (TGA) b [ it 5t 2 7 Y
TG 209 F3 Tarsus®.
1.4 BLZEFEN

R = B R R AERR RGN A /KW (0.1 mol- L)

A A BT S0 VEXT FR, TRARE AL 1B 2
S E AL S RIS (FTO) VE TAEHML, Ag/AgCl
HLMR (TR SRR 1ES s AR, A5 5 ] 0.01
Hz~100 kHz, #EiEA 10 mV.
1.5 fEIRARZNE HOMO-LUMO

K = AR AR R MIE R 2 i 4R 0 R FEXT
HLH U A AR BB 4R R AR B T
(FTO) VE T AR Ag/Ag FAMAES He b, NHELTE
A1 B RS FR AR 1) TCIK LBV 7S B IR DO T e iy
oK ZRE W (0.1 mol-L ) i HL MR JUE 7%
BRE T LR BT, RS2 i, WAs ek
AR LA
1.6 FEXITSIERETEN

ARSI TE AP A I S5 T B TR E
M. ¥ CZ-COF (10 mg) Jim A B4 5 44 551 4t I i
2 (0.1 mol-L™', 25 mL) fI/K ¥+, A —E A
B B4 (H,PtCl,-4H,0, 3% Pt) #7510 min, 7F
KT (300 W) 1y HE 5 3l 2 A0AH 8 3% R
) XTI E . AR H, EE R BhR i 2k 5 7
YA CZ-COF N A T8 4T

2 BR5H®
2.1 XRD EiE. FT-IR i fBE S
1T FT-IR 47 T CZ-COF & AU e hedlny
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Qb T ST FSA 7E 3 431, 3 318 em ' AbG SL Ay 4%
FIEI 2R, IED] Car-4CHO F1 FSA KA T4RE .
Wi X W oK A7 5 A1 Materials StudioK 44 31F
BT CZ-COF Ky fiRaity (18 2(b)". XRD & &
7 CZ-COF 1E 260=3.5°F1 26.4°H PRAT e, 35 546

(2)

CZ-COF —-C=N—-,1627 cm!

W

Car-4CHO

-NH,, 3 372, 3 304 cm™

Transmittance/%

LY XRD 45 5 FLA— 0. B34S A7 543 3 %6k 107 T
(100) /1A 1 (001) & 1T, 38 3 AR g 7 AR H 3
¥ [a] 4354 2.50 £ 0.34 nm.
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& 2 (a) CZ-COF [ FT-TR J:ii%; (b) CZ-COF WK X Skt (i K
Materials Studio #&4Ll CZ-COF TEMLEI FMUHLIET); (c) CZ-COF [FAT £k
Fig.2 (a) FT-IR spectrum of CZ-COF; (b) XRD pattern of CZ-COF (Inset is the top view and side
view of simulated CZ-COF by Materials Studio); (c) TGA cure of CZ-COF

2.2 RS HY/AR B T

TE=196 C T AT 2 MBI (K] 3(a)),
308 28 5 5/ o 25k 4 T BRAE h F L R TR AL B
K. CZ-COF [ BAH/ e i AR 2k 80 TV A, I HL7E
AT 14 0.3~0.6 MPa F HiBL T [\ 3R, X FE A
CZ-COF 77 fENfL. &3 115, CZ-COF 1) BET
(Brunauer-Emmett-Teller) HLKTTELA 2087.25 m” g .

i AE ey 356 % B 72 o BE (NLDFT) ¥F4% T CZ-
COF L2531 (1% 3(b)), AMHEFLSMGTE 2.3 nm
A, X 5 Materials Studio £ #2115 2] iy FL A2 FE A
—3.
23 HEHEURITTES

A 3 1 T BB CZ-COF (8 S 47
TS, A 4(a) AT ISR, CZ-COF S8 T
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Fig.3 (a) N, adsorption/desorption isotherms of CZ-COF; (b) Pore size distributions of CZ-COF

[l 4 (a) CZ-COF Y44+ Wi BE % (b) CZ-COF 11y
SEM-EDS JGZ 4T; (c) CZ-COF fY TEM [Elf%
Fig.4 (a) SEM images of CZ-COF; (b) SEM-EDS of CZ-COF;
(c) TEM images of CZ-COF
KN AR E5 ), I HLAn &l 4(b) BT, SEM-EDS
JCESHEM C. N, S, O JtEHL/HHitE CZ-
COF H. S HI385 5 o+ W ik i — 20 Wi 8¢ CZ-COF
FIROIE S, 3 JZHER (] 4(c)).
2.4 MR
K HPEARAR 20T CZ-COF [ B Ak 27ty
Bi. 7£ CZ-COF & 1iif’) FTO T AEH M ATE IR 2 il
2 (I 5(a)) 7, AT DAL 3 — % B I 1) S0 A0 FNds it
I, CZ-COF Wi HIEALRAI 5 514-0.66 Fil 1.5 V.
Evomo = —[Eox — Egefrer) +4.8]eV (1)

Evomo = —[Ered = Epesrery +4.8]€V (2)

HRAEA (1) A= (2) HHHE A F] CZ-COF 1y
B G PGS (HOMO) H-3.75 eV, Fe ik AR #k L i
i (LUMO) H—5.91 eV, M5 %] CZ-COF Ay Hy,
fb2FA B 2.16 eV.
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Jem ;e S, B 5(c) 7T LA i, CZ-COF Ry KM
Wi 7E 570 nm A2 47, Al L CZ-COF HA K 4F it
i 3K BE 7. F) ] Kubelka-Munk pf %411 CZ-COF
FIZEHT S8 B 2.16 eV, 31X 5 FF i e Ak 247 B — 2.
FAMNE 5(d) fif s, CZ-COF ) HUMO ## T H'
W FE AR, X RY] CZ-COF AT
ShE S
2.5 CZ-COF LB ES

i1 %% CZ-COF Mokt & ke, 76 A shift
FERIEIR R G5 Pkl CZ-COF By BT Atk REEAT 1 N
K. 5 ERGE SCRAE HE, CZ-COF BA S i fifk
T (1), B 6(a) MESHTF H AT H & S5
]2t R, Rl B[R] 4E K, CZ-COF /=& i %
s, b, S M E0E %A 31 pmol-h . B4k,
BATHEM T CZ-COF By F2%, CZ-COF 7 fix
KU (579 nm) T A9 T RORIEF] 14%.
[F] BsF, 6 A8 ] @9 4% 14 F, d Xt CZ-COF #4711
e fb AR k. 25 SRR, A S IRZ A, CZ-
COF WA 5% 1 KIEAZFEM ARl &
225, (XFEW] CZ-COF HA RAFHIMELTEYE (5 6(b)).

o HL AR 2 — 2P 98 T CZ-COF StA:
HLF 25 U 4 S SCR. TE SRS IR T, CZ-COF %



o554

SRAEHESE MRS ST T & 371

Current/pA

-2.0 -15 -10 =05 0 05 10 15 2.0
Potential/(V vs. AgCl)

25 3.0

1.5

© -CZ-COF

1.0

Absorbance (a.u.)

0.5

Eg=2.16 eV
1 2 3 4 5
0 hv/eV .
200 400 600 800
Wavelength/nm

(b)

Current/pA

-0.4 0 0.4 0.8 1.2 1.6
Potential (V vs. AgCl)

(C)
-3.75V

—0.40 V 2H*/H,

Eg=2.16

th
=}
Potential/V vs. RHE

-591V

Energy/eV vs. Vancuum

5 (a) CZ-COF #il (b) & BkMIEIRA ik ih2%; (c) CZ-COF MYSEA1ME Rt
(il CZ-COF 1Y Kubelka-Munkih [1£%); (d) CZ-COF I REZ 4544
Fig.5 CV curve of (a) CZ-COF and (b) ferrocene; (c) Uv diffuse reflectance spectra of CZ-COF
(Insert is Kubelka-Munk plot of CZ-COF); (d) Schematic energy band structures of CZ-COF

& 1 X#EFARE COFs SEUFIMSEATEFEILE
Table 1 A comparison of the photocatalytic hydrogen evolution
activity of different COFs photocatalysts reported in the

literature

Photocatalyst Co-Catalyst HER rate /(mmol-g ' -h"') Ref.

FS-COF 8% Pt 1.01 [20]
TEBN11 3% Pt 1.90
TEB11 3% Pt 1.19 [22]
TEI11 3% Pt 1.08
PyBS-3 3% Pt 1.05 [23]
This
CZ-COF 3% Pt 3.10
work

A HL R R, WE 6(c) Fiw, Y6 2Z I, CZ-COF 1)
e AL 2 R B R 0, KT TR, H TR RO R,
XL T CZ-COF HA —E W GRE 11, Xk

WU, F AL BT (BIS) Rl 1 OGAE Ha Al
25 SRR E J1. EIS RIS AY 42 52 SR A S5k
AR, PRI A BRI AL AR, WA )2
SARE TS S RIER A T 6(d) T I
tH CZ-COF i H b 2= BBt [ IR A2 7E 450 Q, 7K 5+
HBT4 S Hp R TO, B L AL 22 BHBTLE 6 000 Q,
XJEE AT, CZ-COF 14 FE Ak 2 BT B 33 v R 9K Y 2
/NT TiO, BIRIIREAZR. X Uil CZ-COF Ay 11T
B A

FATR B ) 3 BRSO AT T 6
KT A, WK 6(e) BT s, JGIR /LT Y
¥ FE6 R 1.45 ns, iX R CZ-COF YA L faf ()43
B, AN, R T R R X YA AR AR A
HLfaf 70 BS RCRIEAT T 1A, Qi 6(f) iz, CZ-COF
LI RBU LRSS T EM EPR 55, X%
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6 (a) JEIE R CZ-COF BT AAS L H, A3 hnE: (FESN CZ-COF RF-HIr= 40k =R); (b) 5 IAEFRE FBifb = E i i £k
(c) CZ-COF R GHLIA N ET1E; (d) CZ-COF HIBHHTIFIE; (o) ZOLAFANINEL: (f) JEHAMNE T Y oy TR IR
Fig.6 (a) H, production under visible light of CZ-COF (Insert is H, production rate under visible light of CZ-COF); (b) The

photocatalytic hydrogen production curve after 5 cycles; (c) Photocurrent response spectrum of CZ-COF; (d) Electrochemical

impedance spectra of CZ-COF; (e) Fluorescence lifetime curve; (f) Electron paramagnetic resonance spectra under light and dark

B CZ-COF AL P e A F - 28 7K, L far 3

HF UL ST, D-A 45441 CZ-COF #i%: T 1]
DL, - ELAR T i g o B SR K,
WA E e B9 5 AAE15 CZ-COF EL A #4315
P, SOW K HLIE N T Y 5 AR = (el A AH BAVE R
AN, CZ-COF ML iy 1D L3 A F T2 vE G fiE 1k

RO R E 5. DL EIR S
RE T CZ-COF HA RAFHGHEAIE .

T Bk CZ-COF MYFRE 1, X B 2 5 i
A HEFT T FT-IR A1 XRD iz (& 7). 1£ FT-IR &
i, KN Y CZ-COF {5 EA C=N ({1 45 Ik )
W, XA ) 5 SR AT J CZ-COF B &5 #1472 Ak,
Ji4bh, R Ji CZ-COF i) XRD Kl 3t 7 W4~ 3=

(a) (b)
After reaction
Before reaction
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El . -

=
w w
= =
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Kl 7 (a) CZ-COF JtfiEAL s NETJR ) FT-IR [E3; (b) CZ-COF Stk 2 5 ) XRD 3%
Fig.7 (a) FT-IR spectra before and after CZ-COF photocatalytic reaction; (b) XRD pattern of CZ-COF photocatalytic reaction
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BT ST, 20 43 5 R 3.47°F1 26.7°, X 5 KL R
CZ-COF 1) XRD Kl —2, X RUDEAHE R 5 CZ-
COF MIHEZRZE# JL-F- e A7 K HE A8 4k, iR CZ-COF
HA R .

3 &g

R E R T — R S R M A L
HEZREEAY). FT-IR, P-XRD. &5 B/ BRI i,
SEM. JCE /0 HraEiE B 2 i Dy il & CZ-COF. f£ 4
WRKICHRET T, X CZ-COF #EfT THOGME b= S ik
REITAE, 259555 W] CZ-COF MINTE#EZH 31 pmol-h™.
CZ-COF M He 45 F HAh S ) COFs e idd, MR fE
R 2 ML ¢ MR 25 #, BEAE 1G58 W IR [l CZ-
COF ) m SLHu 454, REAL IS/ INHT B, B i T 55
JITTE B 1) 5 A5 LA 8 v 1 i A B 6, R 3
THEMESE FAIIERS. Z7AX 3 0, IRRIEA MR A
FESCAE AT S SR EA BRI .

S Sk

[1] a.LiBo-yuan(Z&#it), He Feng-gui (fiJl(E%), Zhang Ming-
hui (5K B 2%), et al. Modification of metal organic
framework materials and their application in photo-
catalytic hydrogen evolution[J]. J Mol Catal (China)
(5 FiEfk), 2023, 37(1): 94-107.

b. Qin Hong-yu(Z 755, Ke Yi-hu(# 3L ), Li Jing-yun
(ZEHE ), et al. Application of photo-thermal synergis-
tic effect in catalytic reactions(JGER B RN 7EfEAL
JoE H 4 B FH 5 35 B[], J Mol Catal(China)(5 i
k), 2021, 35(4): 375-389.

c. Wang Yan-xin( EEfiK), Liu Ya-jing(XI|1F3%), Tao Ran
(K #X), et al. Preparation and photocatalytic properties
of K/C1 doped g-CsN,(K/ClH5 %4 g-CsN, 4 il £ B HO't
fi# Ak P BB B 55)[J]. J Mol Catal(China)(5y F AL,
2022, 36(6): 561-570.

[2] a. ChenX, Shen S, Guo L, ef al. Semiconductor based
photocatalytic hydrogen generation[J]. Chem Rev, 2010,
110(11): 6503-6570.

b. Hou Hui-xia(f% £ &), Zhang Jing-yi(5k %% 14), Cai
Ping-long(#53F- %), et al. Ultrasound-driven deposition
of Au nanoparticles on CdS for efficient photocatalytic
hydrogen evolutionG 7 4K 2l il £ Au/CdS f# L7 K
HE SO AL 7= 201, J Mol Catal(China)(45y T i
1k), 2022, 36(2): 129-136.

c. Wang Chun-yan(FEF ), Wu Wen-hui(i 3CE), Shi

[3]

(4]

[5]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

Xiao-min(3! E#0), et al. Preparation and photocatalytic
properties of ZnS-based nanocomposite catalysts with
different morphologies(/ [l JE S ZnS 344K &8 & 44
Kyl & KOG HEALYERE)[T]. J Mol Catal(China)(5+F
fitfk), 2021, 35(2): 141-150.

Yang Yu(# i), Xia Longfei (& &), Fan Zeyun (Y&
¥ =), et al. Preparation of nano copper with high
dispersion and its effects on photocatalytic hydrogen
production on Cw/TiO,[J]. J Mol Catal (China) (53Tt
1k), 2014, 28(2): 182—-187.

Ye H, Gong N, Cao Y, et al. Insights into the role of
protonation in covalent triazine framework-based
photocatalytic hydrogen evolution[J1. Chem Mater,
2022, 34(4): 1481-1490.

Shimura K, Yoshida H. Heterogeneous photocatalytic
hydrogen production from water and biomass deriva-
tives [J]. Energy Environ Sci, 2011, 4: 2467-2481.
Wang Q, Hisatomi T, Ma S, et al. Core/Shell struc-
tured La- and Rh-Co-doped SrTiO; as a hydrogen
evolution photocatalyst in Z-scheme overall water split-
ting under visible light irradiation[J]. Chem Mater,
2014, 26(14): 4144—4150.

Wang X, Maeda K, Thomas A, et al. A metal-free poly-
meric photocatalyst for hydrogen production from
water under visible light[J]. Nature Mater, 2008, 8: 76—
80.

Chen W, Wang L, Mo D, et al. Modulating benzothia-
diazole-based covalent organic frameworks via halo-
genation for enhanced photocatalytic water splitting [J].
Angew Chem Int Ed, 2020, 59: 16902.

Chen Bai-yu (¥4 %i), Hu Tian-ding (§] X T"), Shan
Shao-yun (B:ZH =), et al. Research advances of MOF-
based catalyst for photohydrolysis for hydrogen
production[J]. Acta Mater Compositae Sin (& FlF
), 2022, 39(5): 2073-2088.

Hu X, Li H, Tan B, et al. COFs-based porous materials
for photocatalytic applications[J]. Chin J Polym Sci,
2020, 38: 673—684.

Zhao C, Chen Z, Shi R, et al. Recent advances in conju-
gated polymers for visible-light-driven water splitting [ J] .
Adv Mater, 2020, 32: 1907296.

Zhang Z, Lan Z, Wang X. Conjugated polymers: Cata-
lysts for photocatalytic hydrogen evolution[J]. Angew
Chem Int Ed, 2016, 55: 15712.

Cusin L, Peng H, Ciesielski A, et al. Chemical conver-
sion and locking of the imine linkage: Enhancing the

functionality of covalent organic frameworks[J].



374 4 F 37 %
Angew Chem Int Ed, 2021, 60: 14236. covalent organic frameworks for photocatalytic hydro-
[14] Lohse M, Bein T. Covalent organic frameworks: Struc- gen evolution from water[J]. Nat Chem, 2018, 10:
tures, synthesis, and applications [J]. Adv Funct Mater, 1180—-1189.
2018, 28: 1705553. [21] Liu H, Zheng X, Xu J, et al. Structural regulation of
[15] Wang H, Wang H, Wang Z, et al. Covalent organic thiophene-based two-dimensional covalent organic
framework photocatalysts: Structures and applicat- frameworks toward highly efficient photocatalytic
ions[J]. Chem Soc Rev, 2020, 49: 4135—4165. hydrogen generation[J]. ACS Appl Mater Interf, 2023,
[16] Clarke T, Durrant J. Charge photogeneration in organic 15(13): 16794—16800.
solar cells[J]. Chem Rev, 2010, 110: 6736—6767. [22] Liu L, Kochman M, Xu Y, et al. Acetylene-linked
[17] Knupfer M. Exciton binding energies in organic semi- conjugated polymers for sacrificial photocatalytic
conductors[J]. Appl Phys A4, 2003, 77: 623—626. hydrogen evolution from water[J]. J Mater Chem A,
[18] Li W, Huang X, Zeng T, et al. Thiazolo[5,4-d]thiazole- 2021, 9: 17242—17248.
based donor-acceptor covalent organic framework for [23] Shu C, Han C, Yang X, et al. Boosting the photocat-
sunlight-driven hydrogen evolution[J]. Angew Chem alytic hydrogen evolution activity for D-z-A conju-
Int Ed, 2021, 60: 1869. gated microporous polymers by statistical copolymer-
[19] Zhang B, Chen L, Zhang Z, et al. Modulating the band ization[J]. Adv Mater, 2021, 33: 2008498.
structure of metal coordinated salen COFs and an in [24] Zhang Yang-peng(7K 3% i ). Preparation and Applica-
situ constructed charge transfer heterostructure for elec- tion of Heterostructure Photocatalysts based on Cova-
trocatalysis hydrogen evolution[J]. Adv Sci, 2022, 9: lent Organic Frameworks[D]. Harbin(3 /X /i€ ): Harbin
2105912. University of Science and Technology(W/RIEHE T K25),
[20] Wang X, Chen L, Chong S, et al. Sulfone-containing 2020.

Carbazole-based Covalent Organic Frameworks for Photocatalytic

Hydrogen Evolution

ZHANG Zhi-yan', SHI Chen-chen', ZHANG Xiao', MI Yu”"
(1. Hebei Chemical & Pharmaceutical College, Shijiazhuang 050026, China, 2. Army Medical University Non-
commissioned Officer School, Shijiazhuang 050081, China)

Abstract: Photocatalytic hydrogen evolution reaction is a promising technology for obtaining high purity

hydrogen. Developing cost-effective, durable catalysts remains a huge challenge. In this work, donor-acceptor

carbazole-based covalent organic frameworks (CZ-COF) was synthesized using 3,3',6,6'-tetraldehyde-9,9'-

bicarbazole and 3,7-diaminodibenzo [b,d] thiene-5,5-dioxide through Schiff base reaction, and its photocatalytic

performance was measured. CZ-COF showed excellent photocatalytic activity with hydrogen production rate of
31 umol-hfl.
Key words: covalent organic frameworks; carbazole; photocatalysis; hydrogen evolution reaction
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