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Abstract
Covalent organic frameworks (COFs) are a novel class of porous organic materials constructed from
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organic building blocks via precise linkage by strong covalent bonds. Featuring tailorable topolog-
ical structures, permanent porosity, high crystallinity, large specific surface areas, and excellent
chemical and physical stability, these materials lay a solid foundation for their applications in vari-
ous photocatalytic fields. Linkage chemistry serves as the core factor in regulating the synthesis
process and physicochemical properties of COFs. Among diverse linkage types, the imine linkage
has become one of the most commonly used and crucial linkages for constructing COFs owing to its
facile preparation and remarkable designability in both structure and function. This review system-
atically elaborates the design strategies and synthetic methods of imine-linked COFs, further sum-
marizes the research progress of these materials in photocatalysis, and deeply analyzes the chal-
lenges encountered in their practical applications.
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1. 5]

ERAEIR T ORI SL BT B I H 28 ™R AR i 8, 3E— 2D HES) 1 W] A REIR I AL 5 ik REBOR KT
RHRE[1]e KBABEME Y — AR AT FFSEREIR, H7 BER S ROl SO HEAONARSE . AT AF AL RE R AK
K S R E AR SR AR B SRR TT S JCHEA BOR T A5 B HE AL AR K BH e BB et ik
AE, AEIERKFRE S 5 RETRBUA I KB (2] (3] MF N — RO BB, JE A HIHESE(COFs) & —
FEBr X 2 AL SR BN TROTE I A A T, B R R A FLIE £ R 5 TSR R A
P RTINSO R AN T B K G B 3 3K . DRIk, COFs o3 I T A S L IR B AR R R (4]-[9] -
HAl, 2T ah& WAL 2 T E % COFs BB IR 2 1) COF. 5 LR BLAE A HLRR B &) i AL 771
FELETT s 05 R 1) S L PT AR I B, A6 LA WS Bl T 30 4 o S I R AT s B2 T A8 7 A A IR 5 A )
BERENS LRI 7 SNEBTE A, BRI I B 2R 2 MA[10] [11]. IR &S COF &I
AL KRR E I, I HLAE K 2 B WL 7] b B CE R R 2 AR S B R AR AR E , (Mo T et
A PERECAEAL N B BEARIE R, WA, HaOn 3B RATA U FE AR A [12]-[14].

2. WREIE COFs MRS E

il 2% 3 H = FLBR R 500 45 S EE COF's 75 B0 N3E B I A R A (CBU S SO ST S B T]
JE IR, X0 TPAiT COFs FAELLIE i 45 it R 2 0 2. [H 2005 4F Yaghi BRAZH 1 Jd it
ERIIGEATA R COFs LUK, B A& 2 RN 77754 T %S COFs il [15] [16].

2.1. BRIRGRIE

TTAGE R s ) % WG % COFs eH AT . — IRARAIEUNTT R 55 7 IO AN S A4 T i
JRAE, SRR — IR A5, RIGHEATA IR - 22 - MRRTEIA IR e B R 1 85 3 0 In i
BIERE, REF—E RN i), BRI TETHBEA TR AR COFs KR [17].

FATEIRIL WG S, AR . S NI (AR 2 COFs it G il b f 25 S8 1Y
SRR IR, AT W 2 AcOH. TARIIEHE, P =38/ N8k LRI & K R e N Boh ) 2 E B

ik
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BRI A, Wk - ZBKIER. 1IF T B4R 5 K/3 mol/L 2 HAMR&1& 258 T KENH. A
T HEE COFs 4 i, 8% 7 BEARE A 2, BlanEBIvERImiE. & RN E (>120°C) il
KR AR (>3 K)o BTG O 1EFERT HFERE &, 143 COFs [ AU A= r= B PR AR [ 18]-[25]

22. ZRARK

HEBR 2 G RAE BIEAEL, EiRE RO m RS, B BN R R s A
I BN 2 U B SRS, R SIS SR A B R O R T R P IR, il £ HOKRSH COF B4 [26]-[29]

EURT, AR50 It 1% 0 e e A KT IR RS, 3@ H T — P T B LG R IR 1 & T i
& COF 7715 R B A A ML AR AE AR S BR a0, 72 2R T n] DAZEAR I I S BB ) (B K 1 4
B R L i B2 LI COF . iZad F2 I SCBAE TR FH AN I MR I AR I A B 0 TR RS 1,4-
ZHEZRDB) R, MIIER T 16 NI COFs. Jf Habii e i 58 & A & Shor gk 4k, SEal CNF %
M) COF 4K Z¥ 51K CNF@COF o {HAFER M2, XSS R 4008 i 53 B T 2 7E 25 oKy
i OFX HIRCEM R . BIA NG GG AN T4 Fl COFs 4fi~F T 18, SNTE 2 AU 1 S Br B FH 4l
P T IERE[30].

23, IWRELESA

P FF R 2 25 2 Bt B R AR AN A & R A HLR S A Sk RL & 5] N COFs A R . 7E gAY
b & O FEH, ELAE SN R S FIZE AN TR RSN, TE SR N IR R R RN, A IR
T 8 ST A8 Bh T VO H A AT A% A o TR 3 T i 5 B (48 R (B 472 A5 J ) COF's
REWS B R (FLR . ZFLIE4R . 159), G AR Guids R3OV G B B T e IR 45 o BE AR U e R LG
¥, AT ZEIN R, ETIEE A, 2R &8l — R 51 COFs MEHR AN T 204 1
9 COFs A EHR UL R FH 418 % [31]-[35]

2.4. H A& RURRE

Hou 25 NFRH T —F R FH I AH A5 B34 75 (DB D) &5 B T & il L0 A AL B Z2(COFs) A 250K I
DBD %55 T4 )8 T AR AT B 18, HAREFEAC. nIERRE & FETmms, mwlftitm2ar
fh 26 AF T M LLR A IS OB, b4, DBD 46 5 T8 B & SRR AL RIS R M AR AE , DRG] fi Ak 75
BRCE A WU e SEESAEAE] 1 /NI B 8] Pl S B 1 0 4 8 COFs (ILCOF-1. Py-COF) {4tk il
o BR X SHARATH (PXRD) K BoR, RSHEAT 10 20805, BIFT%E3] ILCOF-1 5 Py-COF HIHHERT
i, HLREE NI T P IEK, BT EYIIN G IS T o S BRI R A8 I A o L O R A
B, P ERREEYE A MRS B S RRVER I, 2SI T s B COFs PRt 4 (1 S R 5 .
&G EAR, kR ARERME. RMNPOE. TR ToTE SRR oA #E
#36].

3. IEBZ3E COFs AR EXEL RN

W28 528 s L W) 22 REPE AR S T I B R AN LR BE R B 25 4« SR AMA T S ThE R T R
[E ST T AR AR e T & - TR, BHIEN G3EOR RSV E A B 2 FE 25 0 1) B % 32 1 COFss,
FEB R T F2E . Ha00 18 A WU A AN S 1A S A3k [37]-[40]

3.1. RS
KB BE AL 2 R K S A TE 7 AT AR BE VR R BHBE AL P2 SR L S RE IO R BT 1, I A SR B 7R
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S5, ZRERZEEAY COFs A FE S R s A BT S N (HER) AL R [41]-[44]

Thomas %5 AWK I, MUEH M 5T HAE H MR CIRISOR A 2082, I3 B far (1) 23 85 5 %
R, ML BDCHEAT AR PR T . i A A R R FAR B R R B EEAE . L AR
B, B AR B E A R [FI 282 COFs APRE, SRILHBIAAN R AL RE . 75 DLPTIR LR (A A) A
HEFI e S N rh, R RS R A RALR T4, H, D-C=N-A HUA [ COFs [FIFESZEL T Hrattft
(BT, X7 B TR 10 IV fre B E 1) m i i LAy 20 B, I B T 14 NIV B [ ) < 4154 FEL A 3 545 [46]

3.2. JtiEWF H,0,

A (H0)F Ny —Fhap e80T, B 2 N T A A2 RO R 45 2 AN,
DRLEL ) V2 1 Tl 5 BB B FHANME T 4552 %0 . WEfESR COFs ARff H mfLBR R 3L 4B 22 850 540 = 1
SGERIRTVRCTEIE, I SO R A il A S PE[47]-[49]

Van Der Voort A& 1H 6 5 T —FERZEE R Py-Da COF, H A8 5 BRALme 50 B B 5 /F A 7E e
e B R RBEER] . 1% COFs MBI EEFEM SR T 1,3,6,8-PY(4- FH R ALK JL) BE(Py-CHO) 5 1,4-K
g5 N HIAE, H BET HLR A Sk 2448 m2g ' B RHH THORAL P i EAb A (H00 0, ik
SRAEAUKR RIE K CBHR AR R, R 1 /NP2 2638 m]IA 2 461 pmol g 'e M EDEE R
T, AR T HBERNAE GBS RTA, XHARE R (L E RS RN POEY B2 b
TEPERL B o 12O FERT T st i RL A BR 1 S SO B RE 7 8 B R [50]

4., B4

ICN=A

HIHANZ SR TENLIR A SRAPUEZR TR G ERZ SLANLREW) AR, COFs 2
IR AN, A A S TC IS0 M B AT S T, DA RTE B AT A S N IR B O B
LR G R EAN G R e B . Horh, SERZHEIE COFs APRHAL H B 2R e L WS R L . KA L3RI
AR ASLRR R, CAEMR T AR fBRE . HEAANA 4 N 25 QU B R B K A7 0 RSEFH i SR T
BRI RZHEE COFs MRHAR S ML T A7) J5 BR T8 1 A [ R SR 8 e A e sl s W Akl AR OKRE
FER PRIAE ST I G a. BRI, B 72T RO A IR SRk fh 180 R AR SE L iR 5 S
RGN, KIEE COFs MEHIBT TR TR KT .

S E 3k
[1]  Shu, A., Qin, C., Li, M., Zhao, L., Shangguan, Z., Shu, Z., et al. (2024) Electric Effects Reinforce Charge Carrier Be-
haviour for Photocatalysis. Energy & Environmental Science, 17, 4907-4928. https://doi.org/10.1039/d4ee01379d

[2] Li, X, Chen, Y., Tao, Y., Shen, L., Xu, Z., Bian, Z., et al. (2022) Challenges of Photocatalysis and Their Coping Strat-
egies. Chem Catalysis, 2, 1315-1345. https://doi.org/10.1016/j.checat.2022.04.007

[3] Buzzetti, L., Crisenza, G.E.M. and Melchiorre, P. (2019) Mechanistic Studies in Photocatalysis. Angewandte Chemie
International Edition, 58, 3730-3747. https://doi.org/10.1002/anie.201809984

[4] Coté, A.P., Benin, A.L., Ockwig, N.W., O’Keeffe, M., Matzger, A.J. and Yaghi, O.M. (2005) Porous, Crystalline, Cova-
lent Organic Frameworks. Science, 310, 1166-1170. https://doi.org/10.1126/science.1120411

[5] Ding, S., Gao, J., Wang, Q., Zhang, Y., Song, W., Su, C., et al. (2011) Construction of Covalent Organic Framework for
Catalysis: Pd/COF-LZU1 in Suzuki-Miyaura Coupling Reaction. Journal of the American Chemical Society, 133, 19816-
19822. https://doi.org/10.1021/ja206846p

[6] Lohse, M.S. and Bein, T. (2018) Covalent Organic Frameworks: Structures, Synthesis, and Applications. Advanced
Functional Materials, 28, Article 1705553. https://doi.org/10.1002/adfm.201705553

[7] Gao, C., Li,J., Yin, S., Sun, J. and Wang, C. (2020) Redox-Triggered Switching in Three-Dimensional Covalent Organic
Frameworks. Nature Communications, 11, Article No. 4919. https://doi.org/10.1038/s41467-020-18588-1

[8] Xiang, Z.H. and Cao, D.P. (2013) Porous Covalent-Organic Materials: Synthesis, Clean Energy Application and Design.

DOI: 10.12677/ms.2026.163048 31 PR R


https://doi.org/10.12677/ms.2026.163048
https://doi.org/10.1039/d4ee01379d
https://doi.org/10.1016/j.checat.2022.04.007
https://doi.org/10.1002/anie.201809984
https://doi.org/10.1126/science.1120411
https://doi.org/10.1021/ja206846p
https://doi.org/10.1002/adfm.201705553
https://doi.org/10.1038/s41467-020-18588-1

XkeH 5

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

Journal of Materials Chemistry A, 1,2691-2718.

Dogrua, M. and Bein, T. (2014) On the Road Towards Electroactive Covalent Organic Frameworks. Chemical Commu-
nications, 50, 5531-5546. https://doi.org/10.1039/c3cc46767h

Huang, T.H., Zhang, W.F., Yang, S., Wang, L.P. and Yu, G. (2024) Imine-Linked Covalent Organic Frameworks: Recent
Advances in Design, Synthesis, and Application. Smart Materials, 5, Article 6.

Segura, J.L., Manchefio, M.J. and Zamora, F. (2016) Covalent Organic Frameworks Based on Schiff-Base Chemistry:
Synthesis, Properties and Potential Applications. Chemical Society Reviews, 45, 5635-5671.
https://doi.org/10.1039/c5¢s00878f

Chen, Y., Liu, R., Guo, Y., Wu, G, Sum, T.C., Yang, S.W., et al. (2024) Hierarchical Assembly of Donor-Acceptor
Covalent Organic Frameworks for Photosynthesis of Hydrogen Peroxide from Water and Air. Nature Synthesis, 3, 998-
1010. https://doi.org/10.1038/s44160-024-00542-4

Ren,J.Y., Ji,C.Q.,Du, B.W,, Liu, Q.X., Yu, K.X., Ahn, D, et al. (2024) A Fully Saturated Covalent Organic Framework.
Journal of the American Chemical Society, 146, 30784-30789. https://doi.org/10.1021/jacs.4c13256

Chakraborty, A., Alam, A., Pal, U., Sinha, A., Das, S., Saha-Dasgupta, T., et al. (2025) Enhancing Photocatalytic Hy-
drogen Peroxide Generation by Tuning Hydrazone Linkage Density in Covalent Organic Frameworks. Nature Commu-
nications, 16, Article No. 503. https://doi.org/10.1038/s41467-025-55894-y

Yuan, Z.L., Xie, L.X., Liu, R.L., Li, Z.F. and Li, G. (2026) Latest Advances in Fabrication Strategies and Applications
of Single-Crystalline Covalent Organic Frameworks. Coordination Chemistry Reviews, 552, Article 217510.
https://doi.org/10.1016/j.ccr.2025.217510

Kim, S. and Choi, H.C. (2019) Light-Promoted Synthesis of Highly-Conjugated Crystalline Covalent Organic Frame-
work. Communications Chemistry, 2, Article No. 60. https://doi.org/10.1038/s42004-019-0162-z

Uribe-Romo, F.J., Hunt, J.R., Furukawa, H., Klock, C., O’Keeffe, M. and Yaghi, O.M. (2009) A Crystalline Imine-
Linked 3-D Porous Covalent Organic Framework. Journal of the American Chemical Society, 131, 4570-4571.
https://doi.org/10.1021/ja8096256

Xiao, A.K., Zhang, Z., Shi, X.S. and Wang, Y. (2019) Enabling Covalent Organic Framework Nanofilms for Molecular
Separation: Perforated Polymer-Assisted Transfer. ACS Applied Materials & Interfaces, 11, 44783-44791.
https://doi.org/10.1021/acsami.9b18062

Liao, Q.B., Ke, C., Huang, X., Zhang, G.Y., Zhang, Q., Zhang, Z.W., et al. (2019) Catalyst-Free and Efficient Fabrication
of Highly Crystalline Fluorinated Covalent Organic Frameworks for Selective Guest Adsorption. Journal of Materials
Chemistry A, 7, 18959-18970. https://doi.org/10.1039/c9ta06214a

Su, Y.J., Qin, M.L., Kong, J.L., Zhai, Q.G., Yuan, D.Q., Liu, Z.S., et al. (2024) Solvothermal Shaping of Imine-Linked
Covalent Organic Frameworks by a Two-Step Solvent Feeding Process. Advanced Functional Materials, 34, Article

2400433. https://doi.org/10.1002/adfm.202400433

Han, X.H., Chu, J.Q., Wang, W.Z., Qi, Q.Y. and Zhao, X. (2022) A Two-Step Solvothermal Procedure to Improve
Crystallinity of Covalent Organic Frameworks and Achieve Scale-Up Preparation. Chinese Chemical Letters, 33, 2464-
2468. https://doi.org/10.1016/j.cclet.2021.11.066

Tan, J., Namuangruk, S., Kong, W., Kungwan, N., Guo, J. and Wang, C. (2016) Manipulation of Amorphous-to-Crys-
talline Transformation: Towards the Construction of Covalent Organic Framework Hybrid Microspheres with NIR Pho-
tothermal Conversion Ability. Angewandte Chemie International Edition, 55, 13979-13984.
https://doi.org/10.1002/anie.201606155

Laemont, A., Matthys, G., Lavendomme, R. and Van Der Voort, P. (2024) Mild and Scalable Conditions for the Sol-
vothermal Synthesis of Imine-Linked Covalent Organic Frameworks. Angewandte Chemie International Edition, 63,
€202412420. https://doi.org/10.1002/anie.202412420

Xu, H., Luo, Y., Li, X., See, P.Z., Chen, Z., Ma, T., et al. (2020) Single Crystal of a One-Dimensional Metallo-Covalent
Organic Framework. Nature Communications, 11, Article No. 1434. https://doi.org/10.1038/s41467-020-15281-1

Liu, W.B., Li, X.K., Wang, C.M., Pan, H.H., Liu, W.P., Wang, K., ez al. (2019) A Scalable General Synthetic Approach
toward Ultrathin Imine-Linked Two-Dimensional Covalent Organic Framework Nanosheets for Photocatalytic CO2 Re-
duction. Journal of the American Chemical Society, 141, 17431-17440. https://doi.org/10.1021/jacs.9b09502

Chen, Y.C., Shi, Z.L., Wei, L., Zhou, B.B., Tan, J., Zhou, H.L., et al. (2019) Guest-Dependent Dynamics in a 3D Cova-
lent Organic Framework. Journal of the American Chemical Society, 141, 3298-3303.
https://doi.org/10.1021/jacs.8b13691

Liu, F., Qian, H.L., Yang, C. and Yan, X.P. (2020) Room-Temperature Preparation of a Chiral Covalent Organic Frame-
work for the Selective Adsorption of Amino Acid Enantiomers. RSC Advances, 10, 15383-15386.
https://doi.org/10.1039/d0ra02647f

Matsumoto, M., Dasari, R.R., Ji, W., Feriante, C.H., Parker, T.C., Marder, S.R., et al. (2017) Rapid, Low Temperature

DOI: 10.12677/ms.2026.163048 32 PR R


https://doi.org/10.12677/ms.2026.163048
https://doi.org/10.1039/c3cc46767h
https://doi.org/10.1039/c5cs00878f
https://doi.org/10.1038/s44160-024-00542-4
https://doi.org/10.1021/jacs.4c13256
https://doi.org/10.1038/s41467-025-55894-y
https://doi.org/10.1016/j.ccr.2025.217510
https://doi.org/10.1038/s42004-019-0162-z
https://doi.org/10.1021/ja8096256
https://doi.org/10.1021/acsami.9b18062
https://doi.org/10.1039/c9ta06214a
https://doi.org/10.1002/adfm.202400433
https://doi.org/10.1016/j.cclet.2021.11.066
https://doi.org/10.1002/anie.201606155
https://doi.org/10.1002/anie.202412420
https://doi.org/10.1038/s41467-020-15281-1
https://doi.org/10.1021/jacs.9b09502
https://doi.org/10.1021/jacs.8b13691
https://doi.org/10.1039/d0ra02647f

HkeH 5

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Formation of Imine-Linked Covalent Organic Frameworks Catalyzed by Metal Triflates. Journal of the American Chem-
ical Society, 139, 4999-5002. https://doi.org/10.1021/jacs.7b01240

Zhang, J., Cheng, C., Guan, L., Jiang, H. and Jin, S. (2023) Rapid Synthesis of Covalent Organic Frameworks with a
Controlled Morphology: An Emulsion Polymerization Approach via the Phase Transfer Catalysis Mechanism. Journal
of the American Chemical Society, 145, 21974-21982. https://doi.org/10.1021/jacs.3c06764

Kong, X.Y., Wu, Z.Q., Stremme, M. and Xu, C. (2023) Ambient Aqueous Synthesis of Imine-Linked Covalent Organic
Frameworks (COFs) and Fabrication of Freestanding Cellulose Nanofiber@COF Nanopapers. Journal of the American
Chemical Society, 146, 742-751.

Wang, Z.F., Yang, Y., Zhao, Z.F., Zhang, P.H., Zhang, Y.S., Liu, J.J., et al. (2021) Green Synthesis of Olefin-Linked
Covalent Organic Frameworks for Hydrogen Fuel Cell Applications. Nature Communications, 12, Article No. 1982.
https://doi.org/10.1038/s41467-021-22288-9

Zhang, Y.S., Mao, T.H., Hao, L.Q., Sun, T.K., Wang, T.H., Cheng, P., et al. (2023) Solvent-Free Synthesis of C=N
Linked Two-Dimensional Covalent Organic Frameworks. Macromolecular Rapid Communications, 44, Article 2200722.
https://doi.org/10.1002/marc.202200722

Zhang, P.H., Wang, Z.F., Yang, Y., Wang, S., Wang, T., Liu, J.J., et al. (2022) Melt Polymerization Synthesis of a Class
of Robust Self-Shaped Olefin-Linked COF Foams as High-Efficiency Separators. Science China Chemistry, 65, 1173-
1184. https://doi.org/10.1007/s11426-022-1224-3

Wang, Z.F., Zhang, Y.S., Wang, T., Hao, L.Q., Lin, E., Chen, Y., et al. (2023) Organic Flux Synthesis of Covalent
Organic Frameworks. Chem, 9, 2178-2193. https://doi.org/10.1016/j.chempr.2023.03.026

Wang, Z.F., Zhang, Y.S., Liu, J.J., Chen, Y., Cheng, P. and Zhang, Z.J. (2024) Flux Synthesis of Two-Dimensional
Covalent Organic Frameworks. Nature Protocols, 19, 3489-3519. https://doi.org/10.1038/541596-024-01028-5

He, J., Jiang, X., Xu, F., Li, C., Long, Z., Chen, H., et al. (2021) Low Power, Low Temperature and Atmospheric Pressure
Plasma-Induced Polymerization: Facile Synthesis and Crystal Regulation of Covalent Organic Frameworks. Angewandte
Chemie International Edition, 60, 9984-9989. https://doi.org/10.1002/anie.202102051

Zhang, W.W., Chen, L.J., Dai, S., Zhao, C.X., Ma, C., Wei, L., et al. (2022) Reconstructed Covalent Organic Frame-
works. Nature, 604, 72-79. https://doi.org/10.1038/s41586-022-04443-4

Li, W.Q., Huang, X.F., Zeng, T.W., Liu, Y.A., Hu, W.B., Yang, H., et al. (2021) Thiazolo[5,4-d]thiazole-Based Donor—
acceptor Covalent Organic Framework for Sunlight-Driven Hydrogen Evolution. Angewandte Chemie International Edi-
tion, 60, 1869-1874. https://doi.org/10.1002/anie.202014408

Ran, L., Li, Z.W., Ran, B., Cao, J.Q., Zhao, Y., Shao, T., et al. (2022) Engineering Single-Atom Active Sites on Covalent
Organic Frameworks for Boosting CO2 Photoreduction. Journal of the American Chemical Society, 144, 17097-17109.
https://doi.org/10.1021/jacs.2¢06920

Chen, W.B., Wang, L., Mo, D.Z., He, F., et al. (2020) Modulating Benzothiadiazole-Based Covalent Organic Frame-
works via Halogenation for Enhanced Photocatalytic Water Splitting. Angewandte Chemie International Edition, 59,
16902-16909. https://doi.org/10.1002/anie.202006925

Yang, J., Acharjya, A., Ye, M., Rabeah, J., Li, S., Kochovski, Z., et al. (2021) Protonated Imine-Linked Covalent Organic
Frameworks for Photocatalytic Hydrogen Evolution. Angewandte Chemie International Edition, 60, 19797-19803.
https://doi.org/10.1002/anie.202104870

Zhou, T., Wang, L., Huang, X., Unruangsri, J., Zhang, H., Wang, R., et al. (2021) PEG-Stabilized Coaxial Stacking of
Two-Dimensional Covalent Organic Frameworks for Enhanced Photocatalytic Hydrogen Evolution. Nature Communi-
cations, 12, Article No. 3934. https://doi.org/10.1038/s41467-021-24179-5

Li, Y., Yang, L., He, H., Sun, L., Wang, H., Fang, X., ef al. (2022) In Situ Photodeposition of Platinum Clusters on a
Covalent Organic Framework for Photocatalytic Hydrogen Production. Nature Communications, 13, Article No. 1355.
https://doi.org/10.1038/s41467-022-29076-z

Li, Z., Liu, C.C., Deng, Q.W. and Deng, W.Q. (2024) Rational Design of Covalent Organic Frameworks as Photocata-
lysts for Water Splitting. Advanced Functional Materials, 34, Article 41. https://doi.org/10.1002/adfm.202402676

Yang, J., Ghosh, S., Roeser, J., Acharjya, A., Penschke, C., Tsutsui, Y., et al. (2022) Constitutional Isomerism of the
Linkages in Donor-Acceptor Covalent Organic Frameworks and Its Impact on Photocatalysis. Nature Communications,
13, Article No. 6317. https://doi.org/10.1038/s41467-022-33875-9

Dong, W.B., Qin, Z.Y., Wang, K.X., Xiao, Y.Y., Liu, X.Y., Ren, S.J., et al. (2023) Isomeric Oligo(Phenylenevinylene)-
Based Covalent Organic Frameworks with Different Orientation of Imine Bonds and Distinct Photocatalytic Activities.
Angewandte Chemie International Edition, 62, Article 202216073. https://doi.org/10.1002/anie.202216073

Chakraborty, A., Chakrabortty, P. and Pachfule, P. (2025) Covalent Organic Framework for Photocatalytic Hydrogen
Peroxide Production: A Green Pathway. Chemistry of Materials, 37, 9614-9632.
https://doi.org/10.1021/acs.chemmater.5¢02292

DOI: 10.12677/ms.2026.163048 33 PR R


https://doi.org/10.12677/ms.2026.163048
https://doi.org/10.1021/jacs.7b01240
https://doi.org/10.1021/jacs.3c06764
https://doi.org/10.1038/s41467-021-22288-9
https://doi.org/10.1002/marc.202200722
https://doi.org/10.1007/s11426-022-1224-3
https://doi.org/10.1016/j.chempr.2023.03.026
https://doi.org/10.1038/s41596-024-01028-5
https://doi.org/10.1002/anie.202102051
https://doi.org/10.1038/s41586-022-04443-4
https://doi.org/10.1002/anie.202014408
https://doi.org/10.1021/jacs.2c06920
https://doi.org/10.1002/anie.202006925
https://doi.org/10.1002/anie.202104870
https://doi.org/10.1038/s41467-021-24179-5
https://doi.org/10.1038/s41467-022-29076-z
https://doi.org/10.1002/adfm.202402676
https://doi.org/10.1038/s41467-022-33875-9
https://doi.org/10.1002/anie.202216073
https://doi.org/10.1021/acs.chemmater.5c02292

XkeH 5

[48] Zou, X.Y., Shi, Q.K., Cheng, M., Huang, D.L., ef al. (2025) Metal-Organic Framework-Based Materials for Photocata-
lytic Hydrogen Peroxide Production: Insights into Mechanism, Modification Strategies, and Environmental Applications.
Advanced Energy Materials, 15, Article 2501424.

[49] Krishnaraj, C., Sekhar Jena, H., Bourda, L., Laemont, A., Pachfule, P., Roeser, J., ef al. (2020) Strongly Reducing (Dia-
rylamino)benzene-Based Covalent Organic Framework for Metal-Free Visible Light Photocatalytic H2O2 Generation.
Journal of the American Chemical Society, 142,20107-20116. https://doi.org/10.1021/jacs.0c09684

[50] Liu, L.J., Gao, M.Y., Yang, H.F., Wang, X.Y., Li, X.B. and Cooper, A.IL. (2021) Linear Conjugated Polymers for Solar-

Driven Hydrogen Peroxide Production: The Importance of Catalyst Stability. Journal of the American Chemical Society,
143, 19287-19293. https://doi.org/10.1021/jacs.1c¢09979

DOI: 10.12677/ms.2026.163048 34 PR R


https://doi.org/10.12677/ms.2026.163048
https://doi.org/10.1021/jacs.0c09684
https://doi.org/10.1021/jacs.1c09979

	亚胺类共价有机框架材料在光催化应用中的最新进展
	摘  要
	关键词
	Latest Advances in Imine-Based Covalent Organic Frameworks for Photocatalytic Applications
	Abstract
	Keywords
	1. 引言
	2. 亚胺类COFs材料的合成方法
	2.1. 溶剂热合成法
	2.2. 室温合成
	2.3. 熔融法化学合成
	2.4. 其他合成策略

	3. 亚胺类COFs材料在光催化中的应用
	3.1. 光催化析氢
	3.2. 光催化产H2O2

	4. 总结
	参考文献

