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BliSEZ A EZABNRESMHHARAR

EER.FHE.KEL B A
(REXFERFRLFTZ, X Z 300072)

HE 2 LA HLE A (Porous organic polymers, POPs) & — 3 B 1) £ L5 4> T 41 Bl o B B 4%
JEAR | HE 2R T BUK R M A5 R 5 7 SR AE B 5 20 8 AR AR AL LA W/ A~ A5 AR 1 22 05 TR A7 R B
FHTS . POPs At — M BA BRI o SEPUIA R O — 288 A ) ARG W B 28 2 rPal RAAS 20 A7) &6 1 B Y
ZALM AL, POPs MR R Z AL PE ARG L BT . (6 R B e 4 L & R 8 T OB ME WA I 45 05 i A8 6 Tz i T
AR ST I X [ 25 POPs 1) 4 55K s LA S AR 56 7 HEAT R IR BV 45 » BIA 1% R b1 IR e RE ARG 53¢

KRR ZILAHLRGY 5 & O 5 T8 3 RO s i PG T

5 E

ZALA IR G EL(POPs) & 1 C.H. O N B 8552 51 70 2 38 iof A7 B 3% 422 T P il 1) — 2858 2 2 AL,
MEk. S5 HTCHLZ LM B CAndh £ 53+ i) A8 L, POPs 38 5 5 A BRI B 28 9% B R BCR 19 L 3R 1
AR, HE B ML, POPs M BHE 5 £ 5 1M S 25 5 52 BT b Rk b 2 1 AT 9 L AL A% AT 2 LA
KR oisefk % B Y. POPs kLT LLAR 8 25 48 4» S W K 2. (1) T AL LIl R &Y
(CMPs) BB G (HCPs) . H RMALE S Y (PIMs) 455 (2) B A S8 454 19 A0 A HLAE 22 (COFs)
Mg Z LR A% (CTFs)., A # £ % i Sonogashira ffj B | Suzuki i Bt | Glaser fj B/,
Knoevenagel 44", Yamamoto {8 5 S i 55 AS R 380 i B2 07 A BT A5 s i 2 0 — B IA A 75 i
A 45 NI B LB R A R = R A KR A VRS S R A, POPs MRS U IA Y
ZAEE R HN T BEE T e S Y BR Al (45 POPs b4 BHE <A U BT | 5E 5 77 i e i 1k 45 il B AT R A4 19
FA (AT 8 9 & R

A PR SCHBHE G 22 A DL T2 BB 22 R A PR 2 45 S 2 AT B R B v e B AN TR Ik
ok 57 BB 2 R C TN SR, R 2B L& e R E R R I A5 5 K (aggregation caused
quenching, ACQ) MG, AIAE A RS T R I ARLF 19 & e MEBE i AE AR E T R BRE S KRR,
FLE RGNS O K M B T AL & A R A RS S WA N . R 1A S & (aggregation
induced emission, AIE) 5 ACQ #AM I, B FARES LR IN L NG i F B KEW
FEA PR 7E 2001 AE R A IR, I 42 B 4 F % 3 32 FH (restriction of intramolecular rotation, RIR)
ESHREFEFVOCHLMNERZE . AIE R50450 F 89 & P KR 9 T B A K OLA B THE
Fl. 5 ACQ FR55r FIE BUA BCE AN HES) 1 [ A& CA R PR % e

W2 LA NREGY 5A VLIRS LG RT3 Rl G  WIAT A 1 WS 2 CZ LA LR G WS .
TR Z LA VLR &Y 5+ 500 Z [ d B0R i S B 32 R W5 R BE 2 i) R B nox
MEAE . /DA DLIOC/N S FARYEER SR E R Z N AR 7 H 7+ N g S8 3280
SR IRCR . AR SCRLER T 3 ARk [ 285 & O POPs MR 33 i W) G 10 3R W L 465 #4555 7 T I 0T 5% 1
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WL A5 R POPs A U7 AR B 8BS K0 6507 T 05 P 0 61 92 0 40 J B2 T 94
0 5 B 5 5 % L R 125 0 22 9L LR 2 0 LS80 L 2 0 0 A 2 95 P B B D B T
CESN-YUN E D)

1 BAXEFZAANKED

UTAE R VF 2 BAT [ A5 B ek o i 22 L3R 5 W Bl e i & Bl s R DR 234 G 5 R 285 A b, T Tl
BENIX P 5 A 28 [ 25 RO 2 FLA DL & W0 BORIE S D e B AR
1.1 ZEBESENL POPs

[ 25 %0t POPs — B HA BRI o JLHAR R & QI 5T ABIETE MR OB R .

2008 4F-, Thomas R4 HE T 1 OIS L6 2L B AW . AR 2.2",7,7"-99R-9, 918 —
P55 14X R R (44 -BEOR ZBRR 1Y Suzuki 45 R AN 1, 4-%F Z L PIEIRY Sonogashira 47 R 4F 5 A
BT EAMR TR Z AL RS Y PLLP2.P3 BB UL Do =M RS W0 R AR5 450m* /g,
210m’* /g #1 510m* /g, WAb. X =F R G YR AT KB . i T PL A P2 M5 AE TR KL, —F YRR
K P AR (460nm) FIAfF B (2. 6~2. Te VD) FEAAH[R] 1 KA 1) P3 v Bk i — #9477 08 45 fe R & i
HBLTE 400 A1 525nm. Al BRULLY S 3. 1eV. iX 3R WA 51 5070 ) 182 71 3R 5 W0 ) AN ) 235 4 22 52 i 55 W 14
K ICU A AT B

a) (HO)ZB—O—B(OH)z ,_-' O O .

03D o L5 | —0— 00Ot

) @ (H0)285‘°”)2'--% ..‘ ’
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(i)

(5)
(iii)

[}
(]
A0
&0
|
S
|

-

B 1 (a) BAY PI-P3 YA MBRZ (b)) 2,2",7,7"-10H-9,9" 8 =25 1Y 3D 45 = = |
Figure 1  (a) Synthetic pathway towards the conjugated polymer networks P1-P3, (b) two 3D views on

the structure of 2,2',7,7 -tetrabromospirobifluorenet?"

2010 4F, Jiang 25 1,2,4,5-PUTR AN 1, 4-XF 2K 0 iR o4 0k , i i Suzuki 45 58 5 1 £5 31) = 4k
KEZILBAY(PP-CMP)'Y . i BAW RN 1083m” /g, M B FLAE /3 A 38— (1. 56nm) . &
BA B o LS R AT DUIE i, (3R A B ARG A 56 & SRt . FEMEH PP-CMP e & 5 %6 )5 »
MORHELAS T ORI AR MR L 1T LUKE A RR S () 6 B 3l 5 R A W 2R AU (90 Vo) (R B AR B AR A T K6 4
T R BRI EO6 MR A VARSI R AR K, W Rk F ER-6 &, o] LU e B 4k
G AT AR (ULE] 2)

TEAEN—MEEN K o« L0 TF7EE N A % (organic light-emitting-diodes, OLEDs) 4l A
HIZWRH . TR HATEY N — R RS Y 200 R 2 9O R, Cooper R4 fifi
FH1,3,6,8- DU EE (TBrPy) 78 Ni fi 4k F #4F Yamamoto 45 %, 555 1,4- 4 (DB) 4,4 - — " — B¢
R (DP) 4 B A B =M T MR AW OLE 307, Frigp R 3 =2 5 1) £ fL 4 Fi o
ROCFRE MR b 2 1 AU KT 3K 1508m? /g, [ 28 6 & Bt ik R W] LA R & B A B RH « L4
SERG L AEAR BT fe KB K S I 5 DU VR EE SRR A F B R AT RS L R A W R A i R B L L (0 9
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Suzuki : Coumarin 6
Polycondensation . —

Light Energy

m migration

Coumarin 6 content (mol%)

2 (a) PP-CMP W& M2k (b) IR IF & 1Y 7 23K -6 19 PP-CMP [E A AR 7E 3650m E4MEEE T 76 AT
Figure 2 (a) Synthetic scheme of PP-CMP; (b) Fluorescence images of solid samples of PP-CMP

coumarin 6 with different doping ratio upon excitation at 365 nm'*

KO 3b-g) . @it TBrPy 5%F — 200 R 1Y Suzuki B84 4T H i 50 50F B . 36 45 B0 B2 91 3 T2 4% 42 B %
6 A AN IR INGF T R — X — 3SR AT I T A S 4 R R P R R )RR B Y B 4R 3R PR R 4
RMEAY YDPPy Hil YDBPy 47 W58 & 06 . Fb 55 DU Fi 58 6 W 11 05 R & 55 D A RTRB A1 OC & ]
B 5 B 1) L R B R A T AR IR W e R R S K R AT RS 4 (530nm ~ 620nm) , 4y B I 5
LI WS H (2. 37eV~1. 84e V) , Bk BB 25 1T LAk 35 K [A) 19 38 & B i R 38 & 2Ok il 4 AT ARl &
P BT A fig s 19 POPs,

Cao™™ "N AE ML Bl A T ER ARG . AT A TR LB 1,36, 8-DUIREEM 1,3,5-— (48
ARH) HGE 3 Yamamoto M55 SN AR ] T 90 A S K AE 533 ~813nm () — RINFEIE KN Z ARG,
SRIG AL 1,3,6,8-PUIREEM 2, 7- IR EE 1 HL ) 45 B N SOG BE 2T A2 6 Rk St i Z LA KL T 2,4, 6-
SURAEE[1,3,5 - =015 2,7- T IRER 1,3,6, 8- PU B EE 1T 245 58 I 0, [RIRE AT DL AS 3] &SPk
RILRNZIAREY.

SR EORIER (2,4,6- = ORFE[1,3,5 - =R RE T AR 2 FL AR WL & e A B AT SR
A L RA WP TAFEAS T 25 R . Cao WL ] = (4-TR KD IR . 2.4, 6-= (4-TR K ) 4
(TBTOHI 2,4,6-=(4-BWAEHF)-[1,3,5]- =B (TBB) H 4 B8 3 = L Z LB S5Y COP-2~COP-4
(DL da) ., RGP LR FE AR 2000m” /g A2 47 s FLAR 40 A 22 Th #E 1. 3nm, J& B A (% BFL A4S KL
[ PR ¢ 663 R DL 275nm R & B K COP-2 (7R H A 5 A 908 6 2 06, W A 32 78 % B e 7 43 i)+ PR
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YOPPy YDBPy SDBPy 400 &0

500 €00 700
Wavelength (nm)

B3 (a) =Fpkot CMPs B 4 (b-e) YPy.YDPPy . YDBPy il SDBPy H [& KBy AR AE 365nm 5 HMAT IEGT T /Y
JECHR s (D 7 1Y S0 R 8 o Y b 1 O R GRSl 10mg/mil) 5 Ce) DU I EE SRR LU A 3R 5 11 [ 25 9
Jei% Gk B K S 360nm)

Figure 3 (a) Synthetic route to three kinds of luminescent CMPs; (b-e) Photographs of YPy, YDPPy., YDBPy,
and SDBPy under irradiation with UV light (A.,=365nm) in the solid state. respectively;

(f) Photographs of suspensions of the polymers in THF (10mg/10mL); (g) Photoluminescent spectra of the

monomer TBrPy and the resulting polymers measured in solid state powder (A =360nm) "]

TE 472 F1 494nm, i COP-3 #1 COP-4 #ANLA — A K50, 43 3467 F 413nm Fl 429nm (JLE 4b) . H 46 %
COP-2 43 #tF DU Wi CTHE) w43 8 s H 38 628 . 1 COP-3 1 COP-4 f) THF 4380 W) Sk %
. B TRAEWEEAFAE KK « B IR R, RS WA T X R0 B A Bk, oo ek B ig i B
AN 2

@) @

Y (b)
W 2 1.0
1]
Ni(cod)y ﬁ@m &(@X § 08
2,2"bipyridyl £ 0.6
T 0.6
& DMF, 105°C S 9 %
@0 overnight ) @ 3 0.4
o - yield g core. Gore, s 0.24
® = N=%copz k@f @4 £
Q2 mcor=3 & 2 0.0
»@ e b @ 350 400 450 500 550 600 650 700
7

Wavelength/nm
4 (a) COP-2~4 A& MR (b =Fp COPs 1 [E A7 6815 (COP-2 ik &k & 275nm,
COP-3 Wy ¥ & W M 360nm, COP-4 By % I K M 370nm) )
Figure 4 (a) Schematic representation for synthesis of COP-2~4; (b) PL spectra of three COPs measured in

solid state powder (excited at 275nm for COP-2; 360nm for COP-3; 370nm for COP-4)"

Cooper Z5{#i Fi] 4,7- 1R R IF 08 ok K HAi AR 91 5 = (4- 2 B3 2K 30 Jig A = (A~ 1 0t O e i 366 %
) Wieil 73 Suzuki Fl Sonogashira K A5 8] — R BRI K N Z LR AW . 158K I, bR e
Coo ZJi » REWE Coo ZIMIE LA S RER SR . SR AWM RO K . Tan AN =K 35K =
I DL R H SR B e AT 10 B ARG 5 — 25 Scholl (B H 45 B W15 3] — RSB S BER A Y . i
FRICHEAEM O XK BAYEA BRI L NCHERE" . Cao i TBT Ml TBB 5%t 1R & A4 It
45 R KR AF B R R AR R LL R R AR E RE A 1, 4- I ROR HEAT & A L g
A ZFLAM R RO R DY . Geng R4 = R R ATAEY NN, N, N-DU 2R SEBC R i 5 — 3R
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U S A v S AR B AR RO Z AR AW . XA R M R TR A & POPs 194 K

VU 20 CTPE) /A 88 g ATE & (5 [ 76 [ 25 % 56 POPs 4508 [F] BE 45 B 0F 58 & (I E M. 2011 4E,
Han @RE41 8 Ok TPE 4544 505 A B0 2 AL R AWM R ps . i1 A U (A-J8K 38 2R s %
H5 2,27, 7 -DU-9, 9" 98 =45 DY (A-JR A FBE (TR A 4 5 6 2K I RR iR 1T Suzuki 45 3 R il £
i TPOP-1~TPOP-3, 344 P4 w Wy B 119 DU % 35 2, 5 sl H: 5 D s oy BRCAR 1) B — 2 76 5 I &) BT R FeCly i
6 F eI A AL B E B A 45 3 5 4 Fh TPOP-4 Al TPOP-5 (WL 5) 33 T Fh 345 W 1Y b 2% 1 ARG Bl 78
472m’/g~810m* /g, [E 75 K J6 % K JE Bl 7E 530nm~610nm, BEM} ¥ T B AH F TR AW « Liifk R
F18) S A, AT IE 55 I Wy 114 T b R 5 10 1) 16 A St U o7 AR LG T B LR TPOPs A B B 40 %

BDBA
TPOP-1 ———

Pd (0)
(C  FeCl
Br. Br eCls
—————— TPOP-4
S §3 .
(3 O \
Br’ Br
TPOP-2 ~——— > —_—

BDBA / Pd (0)

|§ O.@ fl

|§ 0.0 gl
Br O.@ Br —————3 TPOP-5
Br O'O Br _ FeClj

TPOP-3 <€———

S

Pl 5 Sl Suzuki AN AL BE 7 s 45 B TPOPs™™

Figure 5 Preparation of TPOPs by Suzuki coupling polymerization and oxidative coupling polymerization

Jiang %5 (i FH PUJRLAR DU R 3k 2 M 64T Yamamoto fEX S il & T —Fh Z R ZU B @M Z LR &Y
TPE-CMP(ILIE 60", i FHERSYAIE ML # b TPE 4> F Z M 0L T B 81258, B T 2R 31 H
o BEFE . A b TPE-CMP #4 R 56 PE 5 Bk K $E 7 A HEF TPE [ & ML R AW . 9OL0RE
HH 200~250 %, BFFTIE & B, bl %5 5 07 B ) A9 4E 4, TPE-CMP (1 3R A B % i K, o % B R 1 AR 3 3
T BRI L 2 T BRI 2 S8 B A — S P () 9 PN A R I R A, B S AT — 2B R AR 2 R
B FIAP A Suzuki 45 85 B 4 T DL G OOG R PP A% g 9O IR UZE R 206 TPE ot
R Z LR A Y TPEs-PP.-CMP (LK 6b) L & # 5% TPE 4% . i (a5 % PP b7 2 %7 £ LR
A9 PPs-TPE.-CMP (UL & 6¢) , 3 3 A8 5 A B AR A E LL AT DUAE 28 & W 19 & 06 I 7 8 6 31 06 v [l
PELET Y . %IRRT PP-CMP fil TPE-CMP A& . Wil BRI H T E LI B EYWIk R
H L DT SR BBE T SRS [ & Sl 3 88 R 6 1 22 FLSR A W B 10E T BT L i

Guo BBl F B TPE 534 = 2 J 3 28 5 10 47 Bl 2L V0 190 38 S 17 » i 308 ok 5 1) A o o 6 2
R —F RGN ZILEEY . KiZ RS kg e Ykl e B 40 (Nile Red) . 786 k4T B(Phloxine
B &t B4 BB K ACE SRR MR,

Chen ¥/ 20 F B8 #1619 Knoevenagel 45 45 KN il £ Hi DU FP S K Z LR AW CLE DS, #
FH L 2 1E B B E 330m” /g~866m” /g, ¥ B A R AP &t . HP & A PR 20 ot TPE-
CS-CMP [ fA K R A 365nm L HMEI KL I T S8 H 2 IR 108 % , i K& S K 595nm, 96 6 i 72K
KA 39. 9%, HE =R AR TPE R G W) B AR WA KOG, (H 2 e 2t & FRCEBTE 104
PATT 3 U8 B 3R 5 0 v 4 485 O B 1) 2 e Joi e 380 e o B 4

M IE e - ORI R S R W T TR E S LA R A Y. XERES L
FLIR G Wb R G BB S e T 4R R IE 2 B MOk 2 1 56 T 5 SR

[36]
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(D) ome-tovemis

X

6 () TPE-CMP & im0 5 (b) Rl (o) B DU 2 9 1 IR B 10 W R A% 7 45 1) 1) CMIPs 1) & Bl i £k
Figure 6 (a) Synthetic route to TPE-CMP""; (b) and (¢) schematic representation of the synthesis of

conjugated polymers with core-shell architecture based on TPE and PPY%

1.2 R&EEE%E ¥ COFs

M AHHHEL (COFs) J&— K45 f Mk Z LA VLR G W B MR 19 HE Z2 25 40 F L B B . 3 BB 4Tk
COFs 435 3 7 P (i & e il A BRI B =ML B E T  NAEE L FILESE
COFs B &bl il & - et~ . R4 COFs M ih& iy i B i i (056 F 748 %k COFs iy 4 KR
Z,— Ml h X Rl T 2D COFs |25 2 Z M58 Z1 0 ox A HAE A3 380& 6838 28 ACQ HL B PR 11 1
FrEt . BARGE R LR EOE COFs A0 & o JLHIAR BE AR KW EE DU R 0 s 8 e — BB W Hh Rk
(175 & 2 gt

2008 4F, Jiang MR 2,3,6,7,10, 11- 7R E I 4E (HHTP) Fit 2, 7- @i 2 (PDBA) 4 & 15 |
1B 2D # A5k TP-COF™ , % COF HA MM B FLIE 450, b R E BN 868m” /g, e K96 K
SR TE A7TAnm (W& 8a-d) . 5341, FIH PDBA [ 45 45 54 5 F1 35 9Ok 1) PPy-COF "', MR L
TN 932m? /g, FL#E K 1. 88nm, 7E A WL % (414nm) ¥ & F RE = A4 W 22 1 WO & 5. R ST K N
484nm, 5 H R H{& PDBA it & S i B i 21 7% (ULIE] 8e-h)

W tE G| AN B % B2 1) COFs 2544, B8 45 21 AT 8128 & Y6tk i) COFs #1 &}, 2013 4F, Jiang
LA 1,3,6,8-P0 (4-H BEJE IR 3E) B CTFPPy) MK & WEA T HA 788 M B i 2D Py-Azine-COF
(I 9a-b)P, JIr 459 b1 B A AR 5 4 10 25 f 1, SR e M R R e M. 7E 415nm R &, Py-
Azine-COF 2 3 ¥ 5 (50 . e R R G K O 462nm s 4 3 & P K B8 R B 470nm B BB 55 K & 5
WAL S R AR L . AE R 522nm, R @ADL, Wang SRS i ] TFFPy 510 G & 3 483
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(a) p e ¥
o«&-o = [== \‘ \’ son it ®) e sacsour © T Ras L |
' = L3 =
o o N S ~ 3
‘Q' '0‘ _ S ‘;r ~— TPMCS.CUP H
— TAcscur % E
Q 2 -\'Q\. \ S"
THEEI04, NaOW 1 o §
R \
o p— — QL J ’/
I.: Lo 400 450 500 550 W0 450 100 TR
A Waveteagth (am)
s

Bl
N ) . w\?‘ltncscup

K7 (2 ffi ] Knoevenagle 4 5 [ i il 45 Z AL R & W0 — MREK L 5 (b Al Ce) PURR CMP 1y [ 4 28 41 i1 [ 4 2¢Ol ' 1
(#5 2k : Bn-CS-CMP; 21 2k . TPA-CS-CMP; # £k . TPE-CS-CMP; 4% 2k . TPM-CS-CMP) ;
(d) 7£ 365 nm £ HMT HG T PUFy CMP A3 A ) i1
K 7 (a) General pathway by Knoevenagel polycondensation to produce porous polymers. (b) Solid UV-Vis spectra and

(b) fluorescence spectra of the four cyanostilbene based conjugated polymers (Bn-CS-CMP: black line, TPA-CS-CMP.
red line, TPE-CS-CMP: blue line, TPM-CS-CMP: purple line); (¢) photos of powder of these four CMPs under
illumination of a 365nm UV hand lamp (character “A”. Bn-CS-CMP, “B”. TPA-CS-CMP,

“C”; TPE-CS-CMP, “D”; TPM-CS-CMP)"*

-
&

Intensity

400 450 500 550 600 650
Wavelength/nm

Fluorescence Intensity (a. u.) =
e,

I S e e e

400 500 600
Alnm

8 (a) TP-COF MHELRZEH ; (b) TP-COF Y = BB ; () TP-COF 268 A5 () 1E 340nm (5220
376nm (g 20) I K OB R 54 T TP-COF W% & 519615 5 (o) PPy-COF [AEHLL5H ; (D TP-COF iy n HEBUR AL,
(g) PPy-COF WFOLIR A s (h) f8 414nm P K ALK& T PDBA il PPy-COF 9 00ti% " .

Figure 8 (a) Structures of TP-COF; (b) n-stacked TP-COF; (c¢) Fluorescence image of TP-COF;

(d) Fluorescence spectra of TP-COF excited at 340 nm (solid curve) and 376 nm (dotted curve) s
(e) Structures of PPy-COF; (f) n-stacked PPy-COF; (g) Fluorescence image of PPy-COF; (h) normalized
fluorescence spectra of PPy-COF (red curve) and PDBA (black curve) excited at 414 nm"*"’

FH g (TAPMD K 25 TS 3 T 5 Bl & 16 & Se =48 COF(JLE 9¢, 3D-Py-COF) . %#t B E A5 14
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A AN 22 AL L LR T AR AT 3k 1290m* /g A 35 A7 I A USR5 255 25 A0 i ZU A O VE i L 78 404nm UK
PR T RERS K K AE 484nm By BTG HEG .

NH,
" . (© '
A X 6 & DCBa-BeOWACON (6M 3q.)
Pl > (M1 AN)
120°C. 720
N S
> - 19
28 < TAPM TFEPY
4

[l Il

K9 (a)Py-Azine-COF 4 iR &8 s (b) Py-Azine-COF fy AA HEFRG5H5 ;
(0)3D-Py-COF 1Y F 1 i 2 11 50U EE T 28 25 ) 1) /s 2 JB1 0
Figure 9 (a) Schematic Representation for the Synthesis of Py-Azine COF; (b) Top and Side Views of the
AA Stacking Structure of the Py-Azine COF'™; (¢) Schematic Representation of the Synthesis and
Extended Two-Fold Interpenetrated Structure of 3D-Py-COF™!

HH4% AIE B 2207 (0 TPE) #9510 8] COFs 22 hJ& 55 — B 2 A &0 25 B 8 & Z LM B 7
e, Jiang 1R 4 (8 H DU B R 2 AR A9 DO 2K 2 45 CTPEBA) Al 1,2,4,5-PU3R 328 (THB) 4% B4 ik #5O6
() TPE-Ph COF (UL 1020, W5 M i COF AR fuf i )R AT DA 3 S o 9 v 1 L 5 1y 3 B DA B
2 SN I 1) R 45 . B RS TN 3 R AE K F] 30 KL COF F By R SF AT RLM 4pem 28 A7 34K 5] 53 om, 111
Bt LT A R A T 30 R & 2B 7 L o T A AR RO M BE O R AZ B sg g (LIl 10b-d) . b4k . 44
) 4 X i T R0OR R Ak 32 00 . 11 X AR Ak A ) T RCRAR 1500,

Btz Ah, B4 e 1) COF's 2 AR U 1 2 e b k) DU B i — IF ) 2 R L B ik 3R 14 & 8 T A b
TR &G COFs #BHA ST, JF BAE 4 8 B 543 B A L pH e 137 55 J7 TG 46 A B R 3 X840 N
BT 8 25 SO Z LA HLR G W 0 i TS o3 AT 49

2 BEARKEZILAIKE WM AR E K

BRI BEY R TIE T 2L E M RE . bk T A 14 5 2 1L R W43 25 1 e =2 b
AT DA FH I 5 S0 K sl 3 1 5 B G ok S A AR R L A R R T R R B A I o h — s B A )
MM B W] Lt S 25 ik B B AE R 25 5 . MR EA AR RESLCZ LRGN
I .

2.1 FHEREWHRN

3 T5 AL AW e — 2 G IR AL 24 i WA JE 28 19 (NP) Rl 358 B 2R (NT) L2, 4- A 2% B 4 (DND) | ]
TAHEK (mDNB) X AR (pDNB) (2,4, 6- = fil§ 3 K (TNT) LA K 35 R R (PA) S5 # J@ F UL J w5 .
Xt IR G W) B BN Y25 5 o NI 4 L K SR IR B 1 R IR o DR 0 X I 2K 0 A 7 A U s b R . BT
FHARGE W00 A A 5 e EL g 6 1 L SR R M X A [ S R 6 2 AL IR B W MR R B S 1 A 2 1 TR A
TEAT B

2012 4F, Cao WA ME ] 2,4, 6-= (4-BZEF) K (TBB) Fl 2,4, 6-= (4-J HEH)H-[1,3,5]-= B
(TBT) A 45 B455] COP-3 il COP-4, Hxf PA FI TNT B B I A9 e B PR R I  46 t BR /N T 1ppm, {2
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K 10 (a) TPE-Ph COF {4 MR & 5 (b) Fi(e) LW 3 KR 30 K9 TPE-Ph COF 14t i 55 & A5
(d) FCe) R 3 RARM 30 Ky TPE-Ph COF {5t i W il B8 B ) >
Figure 10 (a) Schematic Representation for the Synthesis of TPE-Ph COF; (b) and (¢) SEM images of the
TPE-Ph COF samples prepared at different reaction times of 3 days and 30 days; (d) and (e) Fluorescence

microscopy images of TPE-Ph COF samples prepared at different reaction times of 3 days and 30 days/?
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Figure 11  (a) Schematic representation of synthesis of COP-401 and COP-301; (b) and (c) the quenching
efficiency of COP-401 and COP-301 with various concentrations of PA; (d) and (e) the Stern-Volmer
constants with PA, TNT, DNT, mDNB, NB analytes for COP-401 and COP-3015%%
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Figure 12 (a) Synthetic route of the COPs-401 (—R=—COOH,—S0O,Cl;—NH, ; —NO, ; —OH; —CHO); (b),
() and (d) The luminescence intensity of the COP-401, COP-401-COOH, COP-401-SO,Cl interacting with different
metal ions in 1X10* mol/L DMF solution of M(NQ;)x; (e) the PL quenching photographs by adding Fe®" into
COP-401-COOH and COP-401-SO, Cl suspensions in DMF solutions, A, =365 nm"*"!

o»—Q‘f* X Hg* Receptor Gluorophore

. i

. é LC{' T\ / P
S

.- P ‘ M
ot -~
o o _/J
'l:"v. ,_/‘}:iz = sl
N =
7 % s?

b
3 ~ d -
’)'Q—fo L \‘\, Strong Fluorescence Quenched Fluorescence

B 13 COF-LZUS {4 BRI 451 7 38 LA B A He™ ' J5 526 K ik 2 i
Figure 13 Synthesis and structure of COF-LLZU8 (left) ; Schematic representation of the

COF-LZU8

fluorescence of COF-LZUS8 was effectively quenched after the addition of Hg? %

Bu i8R0 # ] 2,3,6,7.10,11-75 M AR 2 35 36 F6F — 8 0 R 38 58 Suzuki {815 2 v 18 ] 59 TP-CMP
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Figure 14 (a) Schematic representation of the synthesis of COF-JLLU3; (b) Luminescence spectra of COF-JLLU3 in THF
suspensions containing different concentrations of Cu®" (0 to 2X 10 *M), A =400nm; (c¢) Luminescence spectra of

COF-JLU3 in THF suspensions upon addition of different Cu®" salts, [COF-JLU3]=10"*M, [metal ion]=2X10"* M

TP-CMP Xt H, iy B & 7] 5 %] 7. 08mmol/ g, ik B Ft 5 ) 88K B, W fff it 23 BE K F] 5. 17mmol/g. 4
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Figure 16 (a)Synthesis of POP-PU through the organic sol-gel reaction; (b) photographic images of
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Figure 17 (a) Schematic representation of the synthesis of COF-JLU4;(b) top and side views of the AA stacking

structure of COF-JLU4; (¢) Electronic absorption (in water: black line, in the solid state: red line) and fluorescence
spectra (in water: blue line, in the solid state: green line) of COF-JLLU4; (d) pH dependent fluorescence of

COF-JLU4 in the aqueous solutions with pH ranging from 0. 9 to 13. 0 measured under excitation at 334nm"*®
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Figure 18 (a) UV-vis absorption (black) and fluorescence (red) spectra of TzDa in pure EtOAc; (b) fluorescence

spectra of TzDa in EtAC with different water content; (¢) H,O-sensing mechanism of TzDa*"]
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Research Progress in Solid-state Luminescence Porous Organic Polymers

LI Yu-sen, LI Man-rong, ZHANG Si-meng, CHEN Long"~
(Department of Chemistry, School of Science, Tianjin University, Tianjin 300072, China)

Abstract: Porous organic polymers (POPs) are a new class of porous polymer materials, which feature many excellent
merits, like low skeleton density, large specific surface area, good stability. Those materials exhibit enormous potential
applications in gas storage and separation, heterogeneous catalysis, biochemical sensing, and many other aspects.
Meanwhile, due to its large w-conjugated skeleton, pre-designable chromophores can be introduced into the polymer
networks to obtain porous materials with different luminescence. This kind of materials exhibit both porous and luminescent
properties, thus it shows wide applications in energy conversion, metal ions sensing and explosives detection, etc. Herein,
we summarized the design principles and construction strategies of solid-state luminescent POPs, presented their
applications which have been developed, and prospect for future development in such area.

Key words: Porous organic polymers; Chromophores; Solid state luminescence; Selective detection
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