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Abstract

Covalent Organic Frameworks (COFs), as a novel class of functional materials, have shown tre-
mendous potential in the field of photocatalysis, particularly demonstrating unique advantages in
the synthesis of hydrogen peroxide. In recent years, significant progress has been made in the re-
search on COFs in the photocatalytic synthesis of hydrogen peroxide. This paper aims to compre-
hensively summarize the design, synthesis, photocatalytic performance, and relevant mechanisms
of different types of COFs. It delves into strategies to enhance the photocatalytic performance of
COFs in the preparation of hydrogen peroxide, including the construction of electron do-
nor-acceptor (D-A) structures, the introduction of metal doping to form heterojunctions, and func-
tional group modifications. Through a systematic analysis of multiple relevant literature sources,
the paper highlights the unique advantages of COFs in improving photocatalytic efficiency, en-
hancing structural stability, and flexibly designing photoactive units. These advantages are ex-
pected not only to boost the efficiency of hydrogen peroxide synthesis but also to lay the founda-
tion for the widespread application of COFs in photocatalysis. Building upon this foundation, fur-
ther advancements in research on the photocatalytic synthesis of hydrogen peroxide with COFs
are anticipated, providing a profound understanding and inspiration for their future development.
Overall, COFs, as promising materials in the field of photocatalysis, hold broad application pros-
pects and contribute positively to green energy and sustainable development.
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1. 5l

TR M — ML B, BEE AIRETRIIGK,  FRATA ATk e T A Rk R Tl e
o B KR RE IR FE L H 26 7™ B (A B T5 Y25 ) [ 1] [2]. TEXANE ST, JERMRIH I FR2L a8, WK
REFUKPHAE, C& A —BURKIETE VIS .

FEMEAAE N —FI R T ORRE I AL H AR, TEMR OIS RO GRS ) 7 T 51 T T V2 B R AR [3] [4]
[5]. LRI WSEF/EE AN RS, PITEMARIR IR BT 5278 51 R — RIIIHER B6].
AR, A (HL0) il 38 A — RS2 T B . HoO, A& — P B B AL I 57T, 7E3R
Bt AR A T AR P A B A Tz R 7] [8]

e HIHELE (Covalent Organic Frameworks, COFS)E A —Z 5 MK 45 it 2 FLE AR, EX—TF
SRSk . HAMRR MR A £ & MRIIEEAL AL i BT REER, Aot R N AL T B
IR REME[9] [10]. R FUL AR R g, LA HUHE SR REAEAG 00 B AR Ak S8 TR DL SR 4314
o BTG MARTIER, o LA — P4 m A e A B [11] [12],

PRI FSLAN A HUAE ZE7E S fhe b ) 25 b b (0 B F AR B T B AR AR AL R R L, g
Houtebid B A S A P4 TR B . X PR BAUES) T BRI R R, BN RrE k& B bR
BISEILDTIR T8 26 0 o BRI, SR ATURE B AE Y A 1) £ S A S R R R AR B TR # R

ik
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R ST SR R LT A M e R RV e (R OB — 2
11 SRR

HBER b 0 AR iy 32 AR TR PR AR S SRR B, TR BHAR S B A — R AN R . AN 1 AR
BHR[13]. fEEART T, WY, BRI R R AR REOR R LA i 2R, AR I AR AR
FEALA T BRI BEUR[14] [15]. SRR, ANTOGEVER, ROGHMMAEAR, EHEE. felf. (@Rl A4 ™
WIRURI 2155 2 AU S T )2 R

M SRS BR B INEM A AR 2, WS, S, nTReg. he. WSV
ZAE[16]. HAT, SR Z N T AN MR EE R AT AR AEYI(NOLYHFE. CO,
W JFHEAL PR B E9UK[17] [18] [19] [20].

TR Fiaa T Etthed 70 4EAR, 2 A e 5 i 1B T0OR B7K (HL0) 7E L ER(TIO,)
L B AT A R A S (H) FIS(0,) - BJS, Carey 25 AT 1976 4E R IGK LR TiO, 1648 4 R RS T ]
LA R003 il 2 SR, NTIHES) 1O BOR 11k Jg [21].

FeMEA R AT FR A FE = AP 1) SR s AN (VB)BRIE £ 57 (CB),  [RIB 7EH 4 B T AHIF]
Hem s i) WORH BT A O R AR i) A0 I AURREIR B ) - A A
HLT SR AR SOBE, SIRBILR FH R 21 Ak S BE R i e 4 (B 1) X — W FE AU B AS TR N A UES] TG AL
BORBIBIHT AR JE, WA HFEERe IR A SE IS4t 7 B B S

A

V-\@ma 0%
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e
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Figure 1. Schematic diagram of photocatalysis
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AR, SHFARE TiO, s R M (42 A 5. BUEkH B145) G (i Ak s N 70 2 AR 95 [22] . Wang
25 N [2318 i 75 BB L A AU BR T V5 2R, 58 T — RAIGIK TiO, Stk B A AN A 2% T v i RO 7
%o Tobias Z5[241/8F 70K I, TEAFIM LR, BUEKH M TiO, B AR e A= Cligt:. 2R,
RN RBEZ R, Sp—fEAFIAEAE— RA A, WA 5oy MR DA RIS . R T i R 2 i)
TR EYE N B A A R S B TE &R AR A% 52 O - &8 A HLHEZE (Metal Organic Frameworks,
MOFs) Filf S AHZ AR (9-CaNg) TEF= 2 I CO, AP ARA M5 Y 77 Th [FIRE R I H sk et P e
[25]3 LR 58 A Ry S A0 ek ) dE— 20 i R B At T L, AR R B — AL A AE R I AR T T AT
IR TT % o

AR, COFs M TP 2 LA . LRI BL AL 28 PR s LR T AR, B IA A ST
RGN 5 —FhE EAP R, RS2 3 T AT 7N 5L KOG
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1.2. #HBHAEL(COFs)

COFs /& — M7 4 & JLELSS WAL NIR &, BATTHMWIN sl =4 f R a5, 3%l il w] 145
& I REBEAT A A [26]. H 2005 4F Yaghi & N X ERiE COFs LAK[27], Foiil 4 F S H (AR SCHIE 743 21 1 1R
WA AL SRR, COFs BAT IR FEAM m LR TR A4S i, (R E R UK FLIR S50 . 5 T Zhise
Bt AR AR S G LR BE S AR 55 o IX el 3, PN b COFs #E7K ANt R AR5 561 AL 2= e e 1k,
A AR AT L B 52 2 1 SR A v B A

COFs FiAN A Wi A S it e e 72 T LARTTAAR O 46 B SO SET F (1] 2), JH 2 b o0 R s I A Y T iy
GO RPN LT VL IS 27 A A RS AN G5 A I 2 T 28 S8 4 (1 Zhse e it, COFs AL
FEHALEFE N R E T AANI R A TA[28] SR S IERE[29]. I DR EREAT
MR IERSE H bR e BA7AE DL SAE BRI it RE IR FE 40 A5 S oA 5 T 4% 4 I [30] -

> g 4 ( I }{ BT ] ----- > COF

Figure 2. Schematic diagram of COFs
& 2. COFs I &2 E

B

=4

[
|

TEFEMEA K, COFs HAT JLAALHA: i) COFs [ANIRIZH 43 il FIAE Ha T HAR- 21k (D-A), BRI AE
FRIZE IR A i) m- LB R 00 A IV 7 HE DA R T80 7188 i) 2 LM% gk B A B
PR THAN, $R4t T SE 2 0] G A iv) B EAE AR A R LA R S B AL A AR e, KT
fd F % 4 [31]

Ye %5 A\ [32] 8 NaCl A i , dei BEASTAR SR i 2 & B T B AT 37 7 4k o 25 4544 (1) COF-LZU1-600.
TS T BB AL A, HH S0 HIA S 1 651 pmol-g “h . X FhAF 7T it B L oAb itk
BEMY COF 4i it T ¥ 8 8% . Chen 25 A[33]M@ L il % CAS@TPPA gKEk, FIFG 7 @EIESLI 1L
BELA P S USCEE AR S S A = B AR 5, AT SEER T s OB AT & - Sit 25 A [34TH53E [ Ak A1 327 (rGO)
IR (BP)# 4 2| COF TpPa-1 H1, fil# T A HT 324k rGO/BP/TpPa-1 i 4h, Jitm etk rEie
BTSSR X RILFHR T COFs TEARD B RN A It vEgE, N ORI
FASRAE T JI0ISCHE, HESh T 12U A T 6 87

1.3. FeiEHIE H,0;

Ho0, 1E8—FEZ AL T, ET EATZRNA, S TIEAEK. e SIH0%). &
7T RAE RN AR AR BTG AT R BT, BAB PR 24 505 (07 257 3% R AT A SR 70055
TSI B BE RS T HoO, (1T B, SR, XM 5 EAAAE 88T, WnRE BRI AL Wit
PR A T B M G R A R A [35] o TG HEALH 2 HoOp BN — Rl B i A Ao AR ™
Jiik

WETEN SR A F DGR FIBET HoOp MIE R, PATEARAL S ERA I Sk IG . 40, Liu 55 A[36]38¢
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T —FPE Si-O-Ti S R IO G A, MR T HAE GRS R & H 0, IIRBCR, I % 7.28
pmol-h™, [AIFF RILH R AFIIIR K fgE, T2k ERMEM. H—5TH, Li S A7 07 32057
B R T 2 LA I BALTR(CN), TRALIEHA S CN #2 LED [ N EHLH O H0, A saEE, 4
J§3E Ny 377.06umol-g ht, EE CN 1) 12.00 5. IXUEHF TR, FeMEILHI % HO, & — R i /110
BRIE, BA R AR A 1

2. COFs Jtf L HI% H,0, 3Rig

TETC & @A A, Ul 2 S IRBCR I BEC RS 7, TR T fA 7 B[Rl
AN 45 5 B H AR, XL T e AT RSO AT AR J[38]. AT SERIX LR, WA
N ) 7 COFs BA w4 b itk DL ROK m SLHE S5 M KA AR R o

filtn, Wang %5 \[39] ¥ it § —Fh B AG w] I L7 45 M AT 1S A (19 2R 9 — ek COF-TAPT-BT-COF.
WK 8, TAPT-BT-COF E A e ffif s @ Eae, HAEA/KPM HO, 21k 1360 + 30
pumol-h-geat™, JLP& &K TAPB-BT-COF(730 + 30 pmol-h *-gcat ). 1h4h, TAPT-BT-COF 7
420 nm KT IR WE T R(AQY) A 4.9%. XITAF 745 RELW, COFs & —J5wmak i AR,
UE BAT BRI e o B PR R . XA R AR T8 B IOCHEA RIS GE TR, A B AL A
IR L 5. HRT, 80k S T2 5 COFs AT RHE Y IEALH14 HL0, FRIRCR, A % BT
AR - ZAR(D-A)EiHE, & BB AR R A DU REBIIB IS . 3 TR, AR SOH XTI JURR SR mE 3R 4738 —
VinZiR

2.1, BT - BE(D-A)EH

N TR B, BT LAE A>T 450 T i S AR A (D-A) 4574 (] 3(a)). Chai 55 A [40]2K F & 7 #4
EAR T WiIMIERZE COF, 73H18 N-COF FI1 N5-COF. 7£ Fiff)5(495 nm LED)E S, No-COF [¥)°F-)
JeEAL Ho0, 7% 4 1570 umol-gh™, & N3-COF ] 10 f#. No-COF [ E At im vt X EIHK T 5 D-A
SER DI R IR RE J 0 AR . FLRT B T A S R SR i A LAy R A B AN R

(@)

~
=3
=

1800 4

1200 +

600 =

H,O, Production Rate (umol-h™'-g™")

0 : " "
PBNCZ-COO PBNCZ-COO™ N, TaptBtt BTT-TAPT N,

Figure 3. (a) Structural diagram of COFs; (b) Photocatalytic performance of COFs with D-A configuration
3. (a) COFs £5#4[E; (b) D-A #J%! COFs etk gk

Qin % N[41]¥8EiH 4 T =Fh Vi) COF: TpaBtt. TapbBtt Al TaptBtt. ', TaptBtt COF
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FETE T A6 A HE RIS BL R, el HO, 7234 1407 pmol-g ~ht, K PFH fE-1h 22 5 AL 3R (SCC) N
0.296%, KW COF HPAIhfReREE 2 (8150 T N D-A SRR 2 200 Liu 2 A [42]%0 7 IR 5
55 B MR 2 I = ey 3 — i 3L G HIRE QL (BTT-COFs), BTT 25 3188 my 4 o 76 18 5 Jo 2 W A 48 /<
R, B 2 ORR BEM A HILHI ML ORR A7 fi. H D-A gt — b et 7%
WMTF R, COF-BTT-TAPT [ Hy0, £ BUE %A H] 620 umol-gh ', Xia 25 A[43] 01 LA Ky
TR, 2-(2,6- W k-4H-IEAG-4- 7. J8) 75 5l 75244, @il AR T —FPHi B D-n-A LA
A% PBNCZ-COO . HJ WY R, el H0, fRRIES] 1719.03 umol-h™g . HbkgExs Ehin &
3(b)Fm o

IXUER FE 45 R B, 7E COF IVt M& st 51 N D-A S5 7] LR E4R E G AR E, @i 3 s
REJT. HRm U 7 B R AR L A Bl 2 25T R, Am AU TE & JE AR R RS T 1 3CHr .

22. ERBIHERRY

& JBYIKRL T (NPS) FI G K A (NCs) R F G B . RS R A5 2 TR IR . SN, JeiiR N
SRV £ 2 KTE . COFs R m A PSS s b R IAAEE A FLER, nIENERAE M) NPS/INCs ¥
MRE e XA ATAE AR H T 4% NPsINCs (4K, T HA B T EA414E COF B 48 BRI 8, 7K
FEFO A RICR .

Shang %5 A [44]id@3d Doebner-Miller Jz %} TCOFs HEATRIEDIREAIE M, & T COF-COOH, ¥
AuNC 5HBIE G453 T Au@COF. LL Au@COF MJtfifbsfl, RHBENAER], £ pH =3 i, Au@COF
IYEHEAE H0, 72 3R ik 18933.58 pumol-g h™ . He 25 N[5 K FH fal Bk AWk & ik T — R COF-TpMA,
I CdS AR S AU 4l . LR T, EAERRIEL T, ZE SR H0, 42K
B ATIA 1014 pmol-g ht. Yang &5 A[46] 4 TR TiO/COF 1) S AU FI(TIO/BTTA), S
BB RAURIE R a8 7 B REIE R RE IS T, T AR H0, #bis 3] T
1480 pmol-g “ht, AFEEIF S ROGAEALFIHRAE T BB . Chen 5 A[471EHALHH(In,S,) T COF-TpMA |,
BRI T Bag S BURRES 1 TpMA/INGSs, MRA 5 DG IEAE7(10% TpMAVINGS:) R I H B34 DAL M BE,
A H,0, Bsrik 1036.9 pmol-g h™ . Zhang 28 A\ [48]7E B K n 3LHE45H#) COF _LJsAIAK T BiOBr 9k
F, % T S %! BiOBr/COF JafiEfkil, Jefiit H0, 723 3749 umol-g -h™, 43%il/& COF 1 BiOBr r= = (1)
1.85 f5 1 27 fi5. Li S5 N[A9 R - AKBWEA R T S BURREEMAEIR CAS/TpBpy R &4k MUAERIITEIR
SERREIN T iEVESL AR AR ST, S BUR RS AEAEARIE T r AT LE N B I R RS, TEAAE R I B
FasE BB T, HOp P2 2IAF] T 3600 umol-g h™*, WL 1.

Table 1. Photocatalytic performance of COFs doped with metal elements

1. §RITRIBZ COF St IERERTLL

pir Al BRITR B2 H,0, P=%/umol-g-h™

Au@COF Au FKHEE +H 18933.58
CdS/TpMA CdS aizk 1014
TiO,/COF Tio, ik 1480
TPMA/IN,S; In,S; atik 1036.9
BiOBr/COF BiOBr ik 3749
CdS/TpBpy CdsS alizk 3600
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EE &

EH

I I NJETE R IO R (Y COFs AL A B A VP 2RI, Blan== & ML AL s, §Rn) o L8
SEF ISR G F AT AR F A AR A FLER R . SIE[FIR, COFs RIA ML BT S BRIk &5 M A Th RE M R g i ik
T A [R] 1Ak 25 Th e PR SR EAT 2 1 [50] [51] [52]. 1B AL BB A 7 R &1, MR ITZ MERY)
MR R UL E T COFs MPRHI 2 Rl BRI Y /30 E 8 M [53]

Hu 25 N [5418 11 7 DA A 2R B RERIH COF. @i 51 NBREL, V4N R T T h & ar
WE 5 6 HOp PERE Z (A IS5 -V R R o A NIAGKE A, 1H-COF Gl H0, BUR BT, 1E 60
min K185 724 1483.3 pmol-g h™t, 235l /& 2H-COF (1130 umol-g *h ™)#1 3H-COF (1010 pmol-g h™Y)
) 1.3 f5H0 1.5 fi%. Li 58 N[S5]M%E T — R &H A FHEF 7 3H /12 B (R-COF, R=H. Me. MeO. -OH)
(1 E BEAL IR R COF . 45 3R W], MeO-COF 7E 7 S i TG MR L T 1 HoOp AR iV RE B iy, 15 31| 1 847.9
umol-g™ht, ZHF TS R A 1 BT AR S RE 1 SRR REZ IR E &R o Luo 5 A [56]38 1 76 340 45 HLAE
% DQTb-COFs 15| NJEEE Ly, B VRSEHL 1 ilid COFs A7 s 4MH AL B Ho0, OB 20 iR A2 7T WY
HS T, DQTh-COFs fEAE FHAAEFIMITEIL R, Ho0, A4 MU FRIA ) 1844.1 pumol-g™-h™, RAF HEEH
DX R DATD-COFs (1) 3.4 5. Yang 5 N[57]& T — RYVEB AR TR (X = Hyw OH. OCHﬁu
CH) ' etk TAPB-PDA-X, W5k, FlH AeZ 1Y TAPB-PDA-OH LA G HO, 77 %
%% 2117.6 umol-g “h™, 7F 420 nm F IR E TR (AQY) N 2.99%. ik AExtLbinl&l 4(b)Fias.

2.3.

(@

’&.v i WOV 2o o) ﬁ}( _
T Y P
\EP”"" OOO H: DA pa | B o

©
& T & 7
7 DATb-COFs () s TRV r—p. DATb-COFs %
£ 72 h, 120°C Ox 0 ) so
O

H
3 1 DMA/Mesitylene/AcOH DMA/Mesitylene/AcOH
m(

HN

() 2400 o

1800 o

1200 o

H,0, Production Rate (umolh™'-g™")

D

(=3

(=3
M

0

Q N ’» '5 & &‘0
q‘b QQ @ o
N
Figure 4. (a) Schematic illustration of the synthesis of DATb-COFs and DQTh-COFs [56]; (b) Photoca-
talytic performance

[& 4. (a) DATh-COFs #1 DQTb-COFs #& 5 X[56]; (b) Sk taE

EIRHE TN M COFs fEALF, T mR0™ 4 HaOp #4817 i R A5 F R 1458 2R O IA IR
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3 BREERE

N RIS G AN R AT R R, RV TR 2 R T e R s AIEE T
REVFDCHEA RS R, XL RGN 2] 1 RS, SR AR L7 AR AT BRI, Dt
WEIF R i TT R ARG HUHESE (COFs) K AR S i B AL R T 512 1 AT R i
R, g, RIFIRENE. WAEZSLIEMIES L&Al COFs &AL ZIRDLHEIL KT T
R FiSE ¥t () COFs 4 M uky i 2 FAL DL L RGEHe M T — D RIFHIT &

COFs St il g A FAE BT — R IR A [RI, thTils — L ) U Bk b, FL e — 2 2 )
e 1) TR AL: 70 COFs fEGHEAL B & I AL E I BERARNT AR, 75 22— D 5w e iR
B, DL HoO, AR RO . 2) S5HRG5E . COFs MIgs s Mg — N R i, JCHRAED:
MEALSRAETS, FIREAFAEC AL T R RB R I S5 K 45477, 30 COFs HURIGMIFEAR . 3) SLim Itk oo itit
ARe: #5> COFs it el M e AL R, X TR b AL TR I S M A A DD REAL IR I A £5
WANITFL. 4) MEACHLERA I SO TR b (PR ANBL RN S R BR AR AR S A e B, 7 B SEVR N B G
MLIGHETE, CMEE A E AR AL COFs IfiEfbPERE. 5) ABAL G HERZ: #5r COFs HY& BITEH]
BE T i MU A 7 (R A, T2 S ELAE S B 2 P R (R P AT 1

i PRIX L R G BER A SEI A BB BT 7T, R FER I+ BRI, SR moG AR, 1
SRR ENE, IRANIRFR I BIALEE LAHES) COFs 7EGHHE A ] £ 1o 0 L A ) L

SE K
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