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Figure 1  Structures of linear polymers of PPP, PBPy, P2-P7, P7-E and B-BT-1,4
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Figure 2 (a) Structures of P4, P8 and P9 (Solubility here refers to solubility in chloroform); (b) Photograph of P8-s
as a powder, in chloroform solution, and as a drop-cast film; (¢) UV-visible absorption and

d) photoluminescence spectra (Ao =360nm)t*
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Figure 3 Structures of CP-CMP10,SP-CMP,PCP10,PrCMP-3,B-BT-x,PI, TpTph . PTEPB,
PCP2-100% PDI,OB-POPs
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Figure 4 Photographs of the copolymers (CP-CMP1-15) under UV light (top), (a) UV-Vis absorption spectra of the
copolymers measured in the solid state; (b) photoluminescence spectra of the copolymers measured in the solid state
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Figure 6 (a) Photocatalytic hydrogen production rates of PCP0-11 under full-arc irradiation; (b) Retention ratios of
photocatalytic hydrogen production rates of PCP0-11 under visible light and full-arc irradiation; (c¢) Reaction time
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Figure 9 Time course of H; evolution of Pt-deposited PI under (a) full arc light (A>>300nm) and
(b) visible light irradiation (A>>420nm)""
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Figure 10 (a) Overlay of UV-Vis absorption and wavelength-specific AQY on H, evolution using
Pt-modified OB-POP-3; (b) Stability test of OB-POP-3 under visible light irradiation (1>>420nm) "
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Table 1 Photocatalytic H, evolution performance of the reported organic photocatalysts

it e f ) (ZE A A ) ABPE G nm) 2% ik
PPPs — 2.1 Nk 290 [10]
PBPy Pt 28 =M/ 320 [11]
PTh Pt 14 — 420 [12]
pP7 - 92 HlE = % 420 [13]
P7-E — 180. 7 = LW 420 [14]
B-BT-1,4 Pt 116 = TR 420 [15]
P8-S — 1.8 = LR 420 [16]
CP-CMP10 — 17.4 % 420 [31]
SP-CMP - 3.0 /= 7, i 420 [33]
PCP4e Pt 6.65 B = 2 i 420 [34]
PCP10 Pt 31.7 =W 400 [35]
Pr-CMP3 Pt 12.1 = LM 420 [36]
PrPy Pt 7.86 = L 300 [37]
PyBT-2 Pt 106 = LW 300 [38]
PCP2-100 % PDI Pt 7.2 =W 300 [39]
PTEPB - 4.36 - 420 [45]
B-BT-0. 05 Pt 82 = TR 420 [15]
mpg-Cs N, Pt 70 = LR 420 [47]
CNHS Pt 57.2 = LW 420 [61]
CsN3 S, Ru 8.1 - 420 [52]
GS-CN700 Pt 172 = LTI 420 [50]
aPTI-4AP16 % Pt 117.8 = LR 420 [62]
PI-325 Pt 15. 2 i 420 [41]
ANW Pt 6.7 =R 420 [42]
TpTph Pt 2.1 =R 420 [43]
OB-POP-3 Pt 45. 4 = PR 420 [44]
CTF-2 Pt 29. 6 = L 420 [55]
CTFS10 Pt 40 = L 420 [54]
PTP-COF Pt 0.42 = LW 420 [60]
CTF-1-30 Pt 26. 8 = PR 420 [56]
CTF-HUST-2 — 132.3 =R 420 [57]
TFPT-COF Pt 19.7 =L 420 [58]
N;-COF Pt 8.51 = LW 420 [59]
CTF-T1 Pt 25 = LT 400 [53]
PTO Pt 9.4 = LN 420 [63]

CONTAET LB R PR AR (umoleh ) AR HL UG SR P 7 R A (umole h T e g™ 1) KBTI BA A A5 5 4 AR A
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Recent Advances of Conjugated Microporous Polymer Photocatalysts for
Hydrogen Evolution

MAO Na'?, XU Yun-feng', JIANG Jia-xing'*
(1. Key Laboratory for Macromolecular Science of Shaanxi Province, Shaanxi Key Laboratory for Advanced
Energy Devices » School of Materials Science and Engineering » Shaanxi Normal University Xi’an 710062, Chinas
2. College of Chemistry and Materials, Weinan Normal University, Weinan 714099, China)

Abstract: The development of hydrogen energy is one of strategies to solve the problems of energy crisis and
environmental pollution. The usage of solar energy to produce hydrogen from water splitting has attracted much attention,
in which the key point is to develop efficient and cheap photocatalysts. The current leading photocatalysts for hydrogen
evolution are mainly based on inorganic semiconductors such as metal oxide or sulfide, which could absorb UV or visible
light to generate electrons and holes. However, most inorganic or metal-based photocatalytic materials suffer from low
photocatalytic activity under visible-light, harsh preparation conditions, and the limitation of resource. Organic polymeric
photocatalysts have been the subject of intense recent interest due to their diverse synthetic modularity, which allows the
fine synthetic control over their chemical structures and electronic properties. In particular, conjugated microporous
polymers (CMPs), as a novel class of organic photocatalysts for hydrogen evolution, have attracted much attention because
of their extended m-conjugation along the polymer skeleton and high specific surface area. In this review, a brief summary
on the recent development of polymer photocatalysts for hydrogen evolution from water splitting, including linear
conjugated polymers, conjugated microporous polymers, and other related porous organic polymers has been made. Some
challenges and prospects of organic polymer photocatalysts for photocatalytic hydrogen evolution from water splitting are
also envisaged.

Key words: Conjugated microporous polymer; Hydrogen; Organic photocatalyst; Water splitting

10. 14028/j. cnki. 1003-3726. 2018. 06. 019





