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Abstract

Covalent organic frameworks (COFs) are crystalline covalent polymers with high surface area and
stable porosity. COFs materials exhibit many outstanding properties, such as high specific surface
area and porosity, high chemical and thermal stability, and easy structural modulation. These
special advantages make COFs materials show remarkable performance in photocatalysis. In ad-
dition, the activity of COFs materials as photocatalysts can be significantly enhanced by ion doping
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and heterojunction formation. This paper reviews the recent research progress of COF-based ma-
terials in photocatalytic systems. Firstly, the preparation methods of COFs are analysed and com-
pared. In addition, the basic principles of photocatalytic reactions of COFs-based materials and the
latest research progress in photocatalytic hydrogen production, CO; reduction, dye degradation,
and organic conversion are presented.
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COFs /& — it i S A/ e 422 1) D) B 5 7 = FE A6 P 1) 2D BX 3D SRS 2 FLA AR 1] [2] [3

5 A WA AR, Eﬁ%%@?:U%?ﬁ%ﬁﬂﬂﬁ%ﬁm&)ﬂﬁnﬁ%ﬂéﬁ%ﬁm
K. 3) BB RSB TEREITEEER. 4) W LRSI Tt SRR LUK B
NEREN I T IR B A RN RE TR AL AL A U IR (R B R . I Yaghi K IL[FZE[4]F 2005 4F & VGl i 0 i 45
EHEREE SN 2D ZFLHEZEH 5] N\ COFs LAK, m?ﬁﬁﬁm%@ﬂwiﬁﬁ,cmkbﬁﬁﬁT%%
KIE, HRTO L) 2 N T ANTEAS] [6]s COLIBJR[7] [8] 15 AW B RR[9] [101A14 HLI B HF[5] [11].
AKLLHR T COFs it Mk, A %Tbeﬁ%%f%ﬁﬁmm%ﬁ@

2. COF R B4& K

JUE H AT O 24038 T A2 BN B B IEREN) COFs, (HJE & R 45 il B A FLER 3R 1) COF {14
TR R BIP o & A PR E TR ST RN A 2H &0 T IERE L T e AN 45 i 2 1R S~ P AR B e[ 12]. H 2005
E Yaghi KHFIFHESEFIHRIEEIRA T COFs ok, MRAR—EHR T ILER S @3 &b
I BT AR R LA B, B3 [13] Tl & BOE[14] HLBRAG 2921515 C 8% FH & i COFs.

2.1. BFIFE

5 Bt COFs SRl VA FIFGEIRAT 0, i T HAUF RO N 260« ARBRA BRI T 5, P37 3%
PSR B WLHT COFs A AR . B2, BRI HARRR S AN E] Pyrex & rh, WU Nz
PV B, WCRTTEVIF R G @ MV s s, s TRV LARAS COFs. [N 2 Gt IRl BEA s /) 2 2%
MRN8 2 AL [16]. 14N, COF JERHIVEIE R — DR SH, Iy E R R M)
VEMRIEE, IX T RE S A AR AT R | I B3 M (A % L K BB R S5 A 2R 17 ] AE BRI ) — I T [18],
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LR S I 8] o 677 Rl T A PR A S AT R B TV RS, F H¥F 2 COF b R BN R AR 3 12
FRERM RO MRS & TR AR R E R L.
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M FT VAR 4B A A C M T1E COF & it FE i 72 AR 3 &tk . S AL ENLAFIMEL, &
TIRARAE S BB A v & BAE AR 2 1) COFs J7 TH &6 A E, TR eA 11 AT 8 48 4% rﬁuﬁftﬁjﬂ%ﬁ[m]
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Figure 1. Schematic representation of the MC synthesis of TpPa-1 (MC), TpPa-2 (MC), and TpBD
(MC) through simple Schiff base reactions performed via MC grinding using a mortar and pestle

B 1. BT AR T MC W, 185 87 B MO KW R & AX TpPa-1 (MC). TpPa-2 (MC)
#1 TpBD (MC)B) MC &R~ =E
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3. COF M E PRI A

AR, COF SGHEAMRIA AL O PERETTZ BT 52 20T . MRFIN 7 SHESHIAT R T B0 78 28
HH BRI AR A AT 7 2 B F) RSO 2 L o s R 2 R AR ARG e M 1 LA I A S N o DR PR E
AZICIEHIFEM . COFs (KRR AR S BOE PEAL Rl i = LRI, Mg 95 1 4k S Ay I ) B v AL 2
SPGB Bk, ASCK RSB HET COFs MBI TOLRAHT A, CO, iEJR. 154k
AT LR %5 COF AP BRI AL o

3.1. RERHE

SR P EARI T AR, L AVETERRZ RN BT AR LSRR A kRl b e . VS
BB R AR S AR A REY TG YR A AR SR =R, B RIME— =K, A
& ERCON— NI R [28] [29]. FEIGMEAFIAAAE N IB I K AR A = S SR TR TAT A AR )
k2 — AER AR, Stegbauer K LRI FH 30 MIL ARG A R T —F#Hi B T B SR 1, 3,
5-=-(4-F k- 2R ) =R (TFPT)-COF, Wil 2 fos, iZAb&W02 5 —FhR F al Wt e b =2 <)
COF. TFPT-COF fE 52 /INBFJE I m] WG RS~ 27 th A HoO ST A, JRILHAR = b e T &Re /1.

NH, CHO
@ W o {B)
~P°
+
o/\ N7 N
-
07 N
" @ h
OHC CHO
2,5-diethoxy- 1,3,5-tris-
terephthalohydrazide (DETH) (4-formyl-phenyl)triazine
(TFPT)

Figure 2. Stilbene formation catalysed by acetic acid provides mesoporous two-dimensional networks with honeycomb-like
planar structures. (a) Scheme of TFPT-COF formation by condensation of two monomers. (b) Pristine hexagonal lattice
formed by TFPT-COF

E 2. BEFRBRECTERN KBRS T EARERTEEONN LN, () AMEFGEST MK TFPT-COF
M7 %, (b) TEPT-COF FRBIRIA7N T Rt&
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H AR S5 R R UK, X — ST T RGN . 2015 4, [F—#F 7R BIBA[31]H]4% T — & 41 2D B
HH21) COFs, IX%& COFs /&I A A AR R T2 = KPS, BH N =38, M COFs
RO 5 B AR A B3 N T KLU RE . 8 /M fE, NOL N1, N2 Al N3-COF 7=4: [~ A S & 5l
N 23, 90, 438 A1 1703 pmol-h-g ™. i BiE M N3-COF AT SR IFA L TR ALBOG 1L 57 . it
TES TRV LABBTE COFs, MR T WA ERERE, DIREDLMENE. £l EILESR, | -
Adfs e Al C=C EBHHA A KRR, Yin FEN[B2)8INE B T — R 5 EA R S48 AL 2 T B
JE I COFso Al AT TiM I SEB R AEAN DFT BB, RGHHETT T COFs 43 Al 25 10 AL RE R0 o
) BRI L IR AL RE DK, BRI ik e, R AR B T 10 7 Bt A . Ma 55 A[33]
TR T —FhEREE IR NG, T 4 v 5 B AR R AR 3 & sp2 BikiZEHE COFs-JLU100. 1B 4%
B ORI N COFs HEZE U Ab o X —WRIIAMUE SR T 7« A8 G, § e nT WG Byl (=
AT HL RIS X -, A B TR AR IR AN 7 B 1R . COF-JLU100 Bk IK R SR /K 1t i 1
TORL i, R T ORI S K Z A A AR o I SR 1) S5 R R A AR K e A AR
A e P R PR AR AP

3.2. tEH CO, BR

W6 AR HE R R, S TN ™ D KON e . R R BH e AR AR
A MBI 72 2 A ER AR R RN BV AT R 1V R AR U 7 560 DRI R F S AL BAC [ 50 5 7 i AR 2 K (1)
B2, AT el RGUH BIHEE CO, IR L I E L4 5 (CO. CHyn CoHgw CoH5OH.
C,Hs. CH;0H. HCOOH %), iE4EK, TE&A &R O Ea GBI, Jemon A a0 i 85
BT, HILT COF Akl CO, it FIHEALFI[34] [35]. RES5EIEIL ARG, 41 COF RGMIMEE %,
REAHER RS o 205, IR T KU CO, FI AR KT T M. 42 1 i ek RaE il —
S6 N T 6L CO, ) COF #1EL

Table 1. Summary of photocatalytic CO, reduction performance with COFs
3 1. COF Mgttt CO, BRIRERLE

F5 fEAL IR 7% (pmol - g, -h™) S5 30k
1 TpBD-(OCH;), Xe lamp 300 W (420~800 nm) HCOOH: 108.3 [36]
2 N;-COF Xe lamp 500 W (420~800 nm) CH,0H: 0.57 [37]
3 CTP-BP Xe lamp 300 W (420~800 nm) CH,: 7.81 [38]
4 PI-COT-TT Xe lamp 300 W CO: 483.25 [39]
5 CT-COF Visible light (4 > 420 nm) CO: 102.7 [40]
6 TpBb-COF Visible light CO: 89.9 [41]
7 CN/CTF Xe lamp 300 W CO: 151.1 [42]
8 TRITER-2 White LED CH;0H: 4750 [43]

FLAE 2016 £F, Yadav SEA[44]5URINIT R T —FMERA . SRt BADLEAFI T COoy ik E . il
T8N =R 5 IR RN, B IRE R T 2D =R A HLE 22D CTFs). B AL
MRS 8 2 SRR R A 0 p- P I RGO T B T A, B T OBI AR
J1o TN TAERIFEAD b, Lei 55 AN[401@ I IRME - =88 D-A B IR FH S SEAG 7 — Tl 2L A plb A -
SZARD-AIAN A PLE (CT-COF). XL COF MELRAIE S MIAE R LM sk nl Woe L= fE /1A vE 2 &
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PLf . FEEA BT, B R CAFE R OGRS T HEAT CO, I8 JEAT Ho0 &k, P4 CO, #TH
AN 102.7 mmol-g “h™'e E5 g-CIN4 MMM T, FERIEE T 68.5 5. Fu 25 N[37)f I # Al % T
I 1) COFs (ACOF-1 fil N3-COF)E e, 7EBA A4 1) mT WERE S T i1k CO, 5 H0 R
N.LAJSE CH;0H. Aihfi K ACOF-1 1 N3-COF 5 g-C3N, #4717 Ebdk, FER @ CH;OH ¥ B 48 5 ief
] (B [R) 38 3y, X e BE T[] COFs 1E CO, HIJGEANIE JE ih R I B m s . TR ARG SRR, FE T
] COFs RHLHAE AT LB AP SRR R FHEE . X COFs #2464t T RIAE R L5, FFRIH s
AiE I, AR RS b R FH (B R CO 3 Ji ) H 138 B AR A5 PR A T Ik 1 i 1B 35
3.3. ERSEYMER

B TIAGERE A R R, KEA RS RBORED K A=A, BEH WIS R TohLE 3
WI[45]. B HLI5 GPnT DU ok m i B R 5 5 v 22 B, AE Y5 Y KPR, TR SR A an iU . it
COFs MR G A WL 3, 7T ASEIl/A & L BRi5 e . F TR fdTs 41 COFs s th 3
£ 2014 4%, Niu 5 A[46]1716 T CTF-A F1 CTF-C 7E 1] W% T G A B ARAA AL REIE B R 3 (MB) 7 TH Y
. . CTFA (—FP & COF)AI CTE-C (—FP4h & COF)J& Thomas A F:[F [ 13 1% 4% P Fl COF 4544
SRS FIRAER W], CTF-A LR H 1 HL 325680 MB 3 YA AT 2 CTF-A 3 28U AL Bl MB 11 8 [
=, M FEA COFs JRRE T —SBiAis. s R 2IRRES P ZMEHN—K248, LefiIBg
BB, AL AR BT 250 R e, R KA AR R RS . Guan 28 N[4710FR T —Fh
BT H D7 R L0 A HUAESL(PAE-COF), HMESE g iE BHTE MK P LB AE R T AR AR, RIETEMN
vy pH {H 2 anith . A AHT, Ma 85 N [481 1 1H il 25 7 — Pt e 42 i1 — 4E L A HLAESE(COF-JLU19),
HAESLHEA b & T B HL g7 22 5, ZETEBH YIRS R 2 /K R B 2 FHEH B (RhB)RF R I H AL S 6 A Ak v
PE. COF-JLU19 B4/ RhB G E R EHON 6.9 x 107 min~'. 7F FARBHYCHRETS 3 /MR, e b
A 97.8%. M/KHPAFIEA NG ST, eATn] LLE g L, HESREF, @ Co(VDETF, A
Ao N T W RIX—HRAR, Cui 58 N[4918TH IR 1R i A AL WAL COFs, LA &t MK
FBR Cr(VD) o AEM T FE R, AW A B Cr(VI) R AE R 1T, 17 H 7] PLREES 73 Cr(VD)IE iR Cr(IID).
BT AR BUR,  EAEKTE Y8 5 A R S B A B L AT 5

34, ELBIRK

JCHEACAH MU AL & BORS ARG 22 it B — P ] SR SE AN AR 35 ACHF I 5325, B9 BT I FH AT 7342 REER 4K
BRI, f K PR bk /D f B 7 i K P2 AR [50] [51]. RS 2, (A EREA PR 4E
EYAEN M GEATIERE TE . SEIR AR RRATT R B RIRYE . 9 7RI s i, A3
TIPRBEAMRTEE . FEVEMAS St 8 K s RO B, JE4EK, COFs fEYCHEAT LR L4

T R IR B AT R S AN A 7. Shang S N[S2]¥ T T — RAI A G RBZ LMK B 24 COFs
(N-COFs)tn R &l 3 Fraw, YENERADCHEAT, (R 1 J7 iy 5 & MR il SR, FEZE8E Tk
TE G, PEEAL AR ERAE 98%, ¥HI T 6N-COF AF FLAI G R AN AT [l i . X I003T ORI 92 Ak
35 5L s AL AL ) 22 AE G AL R AL T — PR AT SR NE o [FIBF, COFs TE M A I Ji JB 1 S S
I RFEMERE. Lin RHRIFE[S3IEM T — RIVFA @S GAE. KRR S SR 2D A3 +
3]COFs. fHA &M, Hrh—F COF, OH-TFP-TTA, T HZE 7 =HE4H-0H Bhasll. XFhiE
K COFs I H AR5 mT WG S RE DA FL A i 8 8, S 8CHAE W] OG5 S (348 JiE I o s 82 A B A 1
SR Li 85N [54]16 B T BB ReALH) g-Hil)i 2 COF (AQ-COF), fER WG T Hifbd)n] LA
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2N-CHO: X=C Y=N
ON-CHO: X=C Y=C
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6N-COF 4N-COF

2N-COF ON-COF

Figure 3. Synthetic routes for target N-COFs (i.e., 6N-COF, 4N-COF, 2N-COF and ON-COF)
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