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Figure 1 Chemical structures of representative imide-based porous organic polymers (POPs), including (a) and
(b) PI-COFs; (¢) PEPAFs (PAF-110 and PAF-1200"" *1; (d) 3D-PFPOPs; (e) PI-CMPs™*';
(f) PI-PIMs; (g) PI-HCPs (eg. PPBPI-CRs. PEDA-PI-CL and PEQDA-PI-CL)M7" *J,
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Figure 2 Schematic diagram of the imide-based POPs via ROMPF! 7%

(c) Intorfacial activity of POSSRRCP R = .
P g on the spacer
v

in the breath-figure self-assembly

B POSS i B R4 Y (POSSBBCPs) , 28 MW (5] [ 20 % il s th LA g LR i i) = 4e G )y 2
LREUELE (20)) . ZATFZAREWIERIES 345 R WoR . B 50 % (wi)POSS ik B i fh 24
B AEfL ) POSSBBCP ] LI W K & £ 2 F B fLA2 20 7 (19 3D A ¥ 2 LI, % 38 HoAg v 3% ok 1
POSSBBCP A i 7K Ji# . F 7648 HLIE I 45 L P2 3 X 7K 43 7 19 i 55 T 1 RE A 306 2 /KT L e 18 777K
T T Bl 1k T8 KL I A .

G MR P53 5 B 4R O Bl 25 = 4847 )7 2 FLIE . (0 ZORE 45 ) R A W 3D 1L
SN RST A AR S — A B Pk . R b 15 SO v B S 1 B A (LAP) JF 3R 5 o 6 A A A 1L 1)
T RALY)-HUE N0 A 20 B W BT BT A I E ) 5 ) O A e B 3 3R W) ((PNB-g-PS)-6-(PNB-g -
PPhTPy) , WLIEI (2d)) . 3 28 4 55 14 1) L i B3¢ 1 2R 40 o %) i i e AT X K ) A EL AT iR S 0 ) 0 i [
H A REIE I =48 17 Z2 AL R REAS B #E ) 3D fLFFS B R FLARR/NR 2. 3~6. 39um,

3.2 ETEBIRAGHEHERAH &S 7L 3 kB4 1

H 25245 R (free radical polymerization) J& B A fe B T 56 L B0 5 50 R0 51 & 550 i/ ol 2044 53
ER LRIV AL R AN E SRR N (83 NS A AR L/ N OR (=29 AN = I | O B L AR i Y O E N T S
BECH) 2 T 6 % B2 2L o F AR, Bdn, 2= @it fUH R S M E R T
(AIBND 5] & 5 i 3 R BE 0 Jie # = CM oK 2 A A el 60 3R S 4507 784 11 1k 2 5 ARG 11 ] 38 AT L
WAL & 4> F (HOMPs, LI (32)) , 518 52 (Friedel-Crafts) #3856 2 7 il 45 HOMPs # 1, 1% [ B3 B 4
TR T AP DR 28 5 P 25 R AN ) R ok R A TR R, bl VR B Y 5 R R SRR M BT AR AR Y
HOMPs HA 7] 100 () 43 25 ¥ A b 2 1 AL (B i o 841m® /) - IR %F H, #1 CO, HligkBE 1 .

B Ah 2 AR R T 25 K M FETE (DVB) /R 3 3 e (BMD #4R F1 DVB/ 2 1% 7 i
VO 7 4 R g (PET4A) (1 F p Ak 2 5 7 3 0 & 280000 45 9 b s b 38 1 B B AL 1 43 F (MOPs, DL ]
(3b)), Hifr Kk BET ZEH A4 % K 585m” /g Ml 887m’/g. DVB/PETAA 54 b iy 1K 3L 45 5 K il 1%
FE X H 3 Gkt S AR A WG B L IR B A R 485mg/g. SESRIAGI R A ARG, &
A5 K BN L, IR AE Tl 2B P LA i 2t S R

Wit b S W A L 2% A IR A 0 1 U R — A5 B | & 0L fe T I g 14 349 B8 R A5 B/ Ak 2 R E B R
XL Sk T W0 e = AL 5 43 F (BMOPs, WL (30)) o % B A N BE AR 75 2251 & 7, R T8 i ml =4, 4l
) XU LA (DPS) 75 770 38 1] s iR 2 — Bl g 0 f 7 22 55 19 & BRI . i T BMOPs A I i 30
JHig BA IG5 5 B AR TR O 45 4 A B AT v e SR AR (1025 m” /) KA B KA CO, Tl 454 5, 78 CO, i3k
BTN Ry ciiz

¥ 03 2 A1 BAE Y R 206 (SO F 2, 2" -3 4-(4-Ih S Bk 0 Jig 2 48038 2K 3 TN 58 (BMIP) 78 N - St

10. 14028/j. enki. 1003-3726. 2020. 10. 001



% 10 ) [/ S S i A 4 © 5.

W BE i (NMP) / 2R 5 i (TP AD TR A& W MR R h BEAT A R i DLTE R A L il 4 T B B ok It 0 i B0
{14 7 18 g T A P SR OO ohe T U JHe -2 2 9 2 SR ) sk (UL PR (3D o 32 0 SR s o %) 7 710 200 1 B A 3
B DL B4k 51 R 5 B vk B 24 5 SR B ) (BMIP-co-SO MR B R B30 Z %40 56, Y7 7 241 i (NMP.
IPA)/INT 4/11 B, AT AT B A0 (9 BOR < 0 R 41 (NMP: TPA) Jy 2/13, HLS AR R LE S 1/2 B,
TR R~ B B A FN 5| K 300 4 B2 T (0. 05mol/L~0. 15mol /L) i/ . i 2. 23pm FEZE 1. 28pum.,

r——d BMIP imide-imide sequences

BMOPs
Thermal-Initiated homopolymerization Self-stabilized precipitation polymerization |n Situ Simultaneous Orthogonal Polymerization

(c) (d) (e)
B3 T8 A T T B R (1 [ ik 3R o A Tk 0 e 2 22 AL v 4 F MR
() BI&FIB A m A IR (b 24851 % B EILRDT (o —HH3 % A mEHED
(D AREMIERE LK () FAEEZRE™,

Figure 3 Schematic diagram of the imide-based POPs via free radical polymerization, including (a) Alternating

copolymerization™® ; (b) UV-Initiated radical copolymerization””; (¢) One step thermal-initiated homopolymerization™ ;

(d) Self-stabilized precipitation polymerization™?; (e) In situ simultaneous orthogonal polymerization"".
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Figure 4 Synthetic methods and chemical structures of imide-based POPs, including (a) Aromatic nucleophilic

substitution"® ; (b) Oxidation polymerization”; (¢) Thermal-initiated crosslinking™*; (d) Diels-Alder reaction™’.
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Imide-containing Polymer Porous Materials via Polymerization on
Functionalized Monomer

PENG Shan-qing' , ZHANG Zhi-hao', JIANG Zhen-ming", HUANG Mu-hua'"
(1. School of Materials Science and Engineering s Beijing Institute of Technology, Beijing 100081;
2. Gansu Yinguang Chemical Industry Group Co. , Ltd s Baiyin 730900, China)

Abstract: As a class of high-performance polymers, imide-based porous polymer materials were widely used in many
areas such as aerospace, microelectronics, membrane materials, optoelectronic materials, catalysis, biomedicine, sensors,
gas storage and seperation. Among them, porous polymers containing imide subunits have attracted much attention in
recent years. especially the crystalline porous polyimides. Different from conventional synthesis of porous polyimide by the
imidation reaction between aromatic polyamines and polyanhydrides, this review reported the recent progress on the
construction of imide-based porous polymer materials via the polymerization on imide monomers, including ring-opening
metathesis polymerization, free radical polymerization, aromatic nucleophilic substitution polymerization, metal-catalyzed
polymerization and so on. In addition, the post-functionalization on polyimides also provided good opportunity to enhance
the diversity of porous polyimides, such as thermal-initiated crosslinking of polyimides, Diels-Alder reaction on polyimides
and so on. In summary, the traditional polyimides materials have found new applications by incorporating the novel
structures to porous polyimides, especially via the polymerization on imide monomers. The rational design of well-defined
porous polyimides with novel structure will catch more attention in the near future. The synthetic polymer chemistry will
play more important roles in building up the functionalized porous polyimides materials. All these will contribute to the new
development era of polyimides materials in the near future.

Key words: Porous polyimide; Porous organic polymer; ROMP; Free radical polymerization; Pre-functionalization strategy
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