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Figure 1 Molecular structures of the partial CPPs involved in the porosity regulating strategies for CPPs

(the surface areas of the CPPs are shown in the parenthesis)

X A =R A B R ISR A A CPPs, 30 52 8 1A 22 Ji) #) A 5 3 B T LAY 000 1Y AL T 4
FAEo=oSt i, S A R 1L 42K R (A) (1.2,4,5-PUIR A (BY AT 1,3, 6, 8-PUIREE (C) = Ff FL A 1 JBE /R
FT A2 10 Fh R I AR R i 388 Z AL B ¥ (CP-CMPr,n = 1~10)5% , Mk A B.C L2t i
2 1:0mE AR G4 CP-CMPL B3R AR/ AU 597m? « g s Ht &y 2 0.4 ¢ 0.6
W, BT RS Y CP-CMPS f 3 1m BUR K, i6 %) 1056m” » g '

10. 14028/j. cnki. 1003-3726. 2019. 10. 011



< 96 -+ [ S S R 2019 4¢ 10 H

BR T L am i AR AR SC S R PR P SR O RS W S SO A RS TR X CPPs 1 L8 45 44 4%
Hid A —E MR . 52 CPPs FLIH 25 44 1 43 i S B PR 3R 2 22 5 IO 3 ) L A A 790 194 FH 5 R

:{5[1}‘:1—:[26,35: R
2 CPPs N H T # R 7 fif

CPPs £ n- 408 28 5K AVEFLIE 450 T — 5 7 BB M o M AR R 09[R B9 i L R AR
> 7 fife o B VR R BR BT n) 5 T LA B R 1. B4, CPPs 78 SR A i Ao B0 L 5 5
AR A 2EAR IR R IR R RE AR A AR A R R B A S A R RE . AR SO R L
AT 4F Sk CPPs 75 BE T5UF i 088 19 W H A2 45 56 e A7 it Ot fie Ak 1) 20 A1 H BE A7 Ak (YR Y A8 20 H
KA.

2.1 CPPs i BTtk

K BHYERE & 7T FRSE AR (0 2 L BB TR L AR T S5 B0 G B 19 77t A AT 10 e 25 Pk R . 38 2 D' 48 4k s g o
RE 5 4 AL “F REAE A7 T 00 AL 2 S PR AR OB BE R &0 20 22— 70T T 2 7 0 e A A 390 s S 3 —
FEM K, A RBIIEIEN , CPPs J& — 2 B W 1 0pr BBk, —Jrim, 380 « (R R R T
T CPPs P 3R PR ot i L RE S 4l 48 0 7 I 7™ AR 8 R I D6 2B F -2 X 4T DY A A (25 070 i) 3% 1T T
B o F 1A LB AL A R CRUARD R . BE B 202, T LUGE i 4 F TR 4 CPPs 2 AR B L 1
JEAS TR AR 3 T S I T 8 5 IR B SR A A S A 22000 L g — T T s Ak AP Y 22 FL 4 R RN R bl R T AR AR A T
TR 23 8] AN ZR 58 T 05 22 (0 4R A T35 R A7 A0 T EL e 3/ B 22 (9% SN 43— RIS - 2 ARG R

2009 4, Wang S UE B AR T & G 3L 40 A 1, CPPs 78 Y64 Ak 43 fif /K il &0 T R B L 4,
i U ARSI ) A S B A AL B W) (graphitic carbon nitrides, g-Cy Ny R AE S AT WL S' 4 16 73 fift /K
il & 0y G AL AL ). BB B BRI By B8 KA B (E HOMO i LUMO #f %t 3 NHE 43 51 Jy +
1. 4eV fl—1. 3eV, 4Bl R 2. 7eV) . (HEZK ARG M & FRHCRUH 0. 1%, XARERE K ¢-CN, Ayt E
T AU /N CTOm® « g7t BRI T AR RO A T R L S AR R T AR g -Co Ny Hr gl ALY . A
(L7 ) (mpg-Co N 7E PR F g-Cy Ny JlURe 9 21 32 1A 1 J5 A ] Bsf o B A T30 A9 LRI A R i) 3% T AR
(68m* « g ') A7 B T 45w b i U AR Bt B L AR AE BUR M 18pmol « h TR F] 149 pmol -
h™ "0 T A R A W TR 0 T T O A s TR o b I 3 v R s, A AL S A AT
B B i 25 A R T B8 3R & W o AR o

REW ML) % 407 AR KT 252w A Y a9 340 5 A Bt JL T 45 4 L & HOMO Al
LUMO $Uifi5fii . X262 SR T4 4 & CPPs JefE Ak 09 Je AL 76 P . Zhang 555" LLEE A0 2K Jf e
W sk 12 6 43 1) A 4R R (D) A3z iR CAD #e) B, 3F G il T 8 FOAS () B 44 3% 42 75 X iy CPPs Sl fi ik
#|——PyDOBT-1 fil PyDOBT-2 (W, [ 2), 5 2.8 # # (i PyDOBT-2 A [, B 4k 3, 7-3% $ # (1
PyDOBT-1 32082 1 AR/ o {8 J 30 1 T 47 14 R D0 O A A i) A M g 7 s Ry 5697pmol « h! e g
vs.2113pmol « h™' « g ), XT3, 7-F 7 IG5 T A W0 L P B 4 B DL R S 4 (0 S8 1 1 A R
THATREGWHEEITFE . DAAEFIRBR AR 5T 2028 AR 0 B 3 25 i A O A 5 T LA [) s 90
47 CPPs(PrCMP-1,PrCMP-2 FI PrCMP-3) 14 L Bt 4 5t A1 oty Bt COL 1T 2) 5 DATTT e A% 2R 65 W 1) D6 A b 3
PESY L B AR RN 1.4 B E] 1,3,5- = HUR L, R 1,2,4,5-DUEUR, CPPs A 58 B A7 5038 i, 26 17 AR
B, R AR A RN — B FREEREAR TR AW ML hOR B IT R R A R L AR R AW D
A6 BRI RN AR BT - T R B R, DT e B R B OK L PR AN PrCMIP-1 1) PrCMP-3 102 50O 1% 18 Wi & 4
% BB AR N 1 T4eV IR E 1.53eV, 1EX = & o, BAT fie i b 22 1 AR o5 K 36 B 2 B 1
PrCMP-3 $1l A e PR 77 A 8% (FE A AR R R 177 S 468 12, 1pmol « h !« g D),

TER AW I B 48 5 | AW H a4 F 1 BT (G A1) BT DL S EE SR A 4 1 e AT S5 2 S AP R 0 A

10. 14028/j. cnki. 1003-3726. 2019. 10. 011



51014 = an ¥ i Eiie « 97

—o—PyDOBT-1 < 400004 ——PypOBTA
—o—PyDOBT-2 | d —o—PyDOBT-2
=]
£
= 30000+
c
K]
3
S 20000
w
c
)
g 10000-
T
z
PyDOBT-1 PyDOBT 2 ° . . . . 0 v — T
00 02 04 06 08 10 1 3 4 5 6
Relative Pressure (P/P,) Time (h)
25
151, umo = PrCMP-1
o PrCMP-2
S -1.09eV -1.05eV 1.03eV - 4 PrCMP-3
oo 1.0 g 201 g
£ w
X § . 3 ~ .
3 05] Qe Cegtk Bieg® T 151 o
£ $ & & & 2 a
S > Saaa L >aaa v S S aae > S »
-] > 0.0 H'/12H, W 104 A .
< o 5 .
2 8 HOMO ] .
T 100 #— PrCMP-1 uw 0.56 eV 0.50 eV 5 54 A .
< o PICMP-2 051 ossev == prCWP3 B e .
o 4— PrCMP-3 PremP-1 v .
0 T T T T T 0 L
0.0 0.2 0.4 0.6 0.8 1.0 1.0- 2 4 6 8
P/Po Time/h

Kl 2 CPPs A B {R 3% 35 77 X CPPs IR L HB G ity Bt L ' A Ak 1% 1 45 2 5 1 9 45
Figure 2 Regulating the surface areas, energy levels, band gaps and photocatalytic activities of CPPs by

controlling the binding sites and/or numbers between two monomers
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Figure 3 Molecular structures of the CPPs for photocatalytic hydrogen production
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Figure 4 Molecular structures and battery performance of the triazine based CPP cathode
(a) Molecular structure of ACTF-1; (b) charge-discharge mechanism of the ACTF-1 cathode for lithium ions battery;
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Figure 8 Molecular structures and battery performance of the CPP anodes
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Conjugated Porous Polymers for Energy Storage

WENG Jie-na"?*, FAN Guang-heng"?*, SHI Zhao-xin"?, LIU Yu-gin®,
LIN Zong-giong'** , HUANG Wei'*?**

(1. Xi’an Institute of Flexible Electronics, Northwestern Polytechnical University, Xi’an 710072, China
2. MIIT Key Laboratory of Flexible Electronics (KLoFE), Northwestern Polytechnical University ,
Xi’an 710072, China ;

3. Institute of Advanced Materials . Nanjing Tech University, Nanjing 211816, China)

Abstract: Conjugate porous polymers (CPPs) are emerging organic semiconductors of large conjugation and porosity,
in which aromatic units are conjugatedly linked to produce pores and/or channels. Both the electronic structures and
porosities of CPPs can be engineered through designing aromatic monomers, endowing CPPs as a new research platform for
energy conversion and storage. This review describes the molecule design strategies, synthesis and porosity regulation
methods of CPPs. The current state-of-the-art of energy applications of CPPs, including efficient photocatalytic systems,
dense secondary ion batteries and supercapacitors, are subsequently reviewed. Our own opinions on the shortcomings and
challenges of CPPs for energy storage are also presented. In the end, a perspective of CPPs for large-scale and low-cost
clean energy acquisition and energy storage is provided.
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