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1 SRIGERSY

1.1 RKFIENEE

TBB., TBBP , RL(1,5-F¢ )4 Ni(COD), | . 2,2 -BRILnE N, N-— W JE I BERE A 1, 5-FF 3 —
WY T Sigma Aldrich 2 F). N, N-"-F JEF BRI AN 1, 5-FRE I AE (A0 S ES T4, Ik f7 &
K.

Shimadzu IR Affinity-1 ZLAMGHAY ( H A HEA ], RALERH 7)) ; SHIMADZU DTG-60 #4843
il ( H AR S5 HE2  A]) 5 PANalytical B.V. Empyrean #j K X BFERATHAL (o 2 AN A ], Cu Ka 14k,
40 kV, 40 mA) ; Micro Meritics Tristar Il 3020 bt 1h 2 L2 0 HT A (32 [E 22 76 /A 7] ). Bruker Infinity
plus-400 *ﬁ%(ﬂ“ﬁtﬁ(( B o TR S TU/ANE | ).

12 XEtE

PTBB &8 MRIESCHR[ 22] 7, 6 FEM B FRE Ni(COD),(275 mg, 1. 8 mmol ) 12,2 -BRALIE
(284 mg, 1.8 mmol) T 100 mL FIFUH . ZEASHAY T, MA1,5-F7F 0 (0. 22 mL, 1. 8 mmol) FITG
K N,N-ZH I B (DMF, S mL), T80 C &4k 1 h, ML EEMWK. M5, ¥ TBB 1 DMF
W[ AR, 160 mg(0. 51 mmol ) TBB ¥ ffAETC/K DMF H i A iR Bl , F 80 <C
T, SRR 3 d, KBRS AR E EEE, A 25 mL RERRRVR KN, Mg, FrasE a5 H
K. CBERENTA VRS 3 K. 4150 CEA T4 8 h, H @M AE (7% 91%). PTBB il i Yamamoto i
Ullmann BB, 80 CRE N 3 d 153,

PTBBP ()4 . 76 FEH P FRHE Ni (COD), (275 mg, 1.8 mmol) Fl 2, 2/-B¢ M IE (284 mg,
1.8 mmol) F 100 mL P& . AR T, A 1,5-F83 4 (0.22 mL, 1.8 mmol) FIFCIK
N,N-—HEEH B (DMF, 5 mL), T80 C &Mk 1 h, HELOEME. W5, ¥ iE# TBBP i DMF
W[ AR, B 178 mg(0. 38 mmol) TBBP i f#AETC/K 1) DMF Hft 1A S b A 45 5 B v, 80
CF, BEFERN 3 d, SRIERIRE O EMBSH EEIR, A 25 mL RELERE KN, g, FrisEik
IR . CEEREDT A VRS 3 K. 4150 °C HZ5 T4 8 h, BB AK(ZFE91%).

2 H#R5iTiE

2.1 ZEHIRAE
S ) 2 BRI 46 LT, 1% 4B T 2 Fh 2415 7B 46 &) PTBB I PTBBP. J2 37 3% i
Scheme 1 JIT7.
TERAHSRAT T, 2 Fh 2 AL05 B JAE 3 $h
7 ERINZEBINSH, Y92 6 DIRIRTE A AL

Br

Wt C—C B N 1 DRI, FfiE— Ni(COD)s, 2,2"-bpy, COD
HEM R 1 A48 (2D) B S5H. B 1(A) BB DME.S0C.3d
(2 i S FAR Y S ot D Ol s a1 (3B S TBB

HERAYINLAINGIE, C—Br 4545 3 (1064
em™ ) TS, K] C—Br YT 2L DL K 45 kSt
JCZ I G R fE BE. BC CP/MAS NMR [ & 4%

RESLRIGHEL [E 1(B) JilE— B 01 T A ey Br B (CODY 22bpy. COD | I = ®
FafE ., 766 144.1 1125, 9 AbIf 5 % PT- owescse
BBP 45Ky h 47 2 MORIRGRE, FLAMSIAET 0 ®
AR IR IR 105, el — e T THEF

A RN %A 3T EDX TR 24T (LA FBBP
THHER S1 ) KW s KBk EERE. B Scheme 1 Schematic illustration of targeted synthesis
H X L ATS ISR KW, PTBBP O & Y of PTBB and PTBBP

PTBB
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Fig.1 FTIR spectra of TBB(a), PTBB(b), TBBP(c¢), PTBBP(d) (A), “C CP/MAS NMR of
PTBBP(B), PXRD patterns of PTBB(a) and PTBBP(b) from 4° to 40°( C) and SEM
image of PTBBP(D)

L[ 1(C) ], PTBB ok T 464 ™ | i A "
RHENTERG SR P EAET AW, S5 T 45 80

PETRE TR ZASEEROIES, X HHTT ~ 6

S T W R AE [ A 1(D) ], WL PT- % w0

BBP E/NBRIR, EAEAE 100~200 nm; PTBB 5 B/ 2

BRIk, P EARTE 150 nm 247, AT LIE L, i 0

TEHARRL, K/MEARIE. i FamiEtdEgme 200 400 60 800
L5 E BN N —AEERNE, Hf, Es A0 Temperature/‘C
XY TARE T (18 2) , A5R R, PTBBP £ Fig.2 TGA curves of PTBB(a) and PTBBP(b)
390 CH}ZHE 5%, 1 PTBB W 7E 413 °C B} 2 & ik 3| from 50 °C to 800 °C under air condition
5%, XFHWHE I EA RIFaygase v with the ramping rate of 10 °C/min

2.2 Skt
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Fig.3 N, adsorption(A) and pore size distribution(B) of PTBB(a) and PTBBP(b) at 77 K
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R, T p/p, 7£ 0. 05~0. 15 Z[8], F]F Brunauer-Emmett-Teller ( BET) '*/ f& %1 | 115245 %] PTBB
5 PTBBP 1Y ELZR A5 1908 F1 1599 m*/g. F A% Bz sk #Eie ( DFT) 1445 2] PTBB 5 PTBBP
HFLEE I, PIE LR A EEEPTEMALIX, HALRST ) —, K/ANH 1.0 nm. ATLIE L, BT
PIE A, PR LR TR, AL M —, FLRCT AT, (B A r 2251, PTBB HYK
[ A% PTBBP %K —4E | 1if H PTBB ML/t BE 2 —4L | X ] GEJ& K2l TBB Il TBBP 2 Fli4hifs
LA B B L K S 0 T AN [ T 8 Y. 7E TBBP 4K PTBBP Wyt Firh, R TR 2 E
Ba ., ARES R ARSI SEAE , TS PTBBP (%) Fb R AN X 8AIG, AFLE 482>, PTBB L& PTBBP [y
S SBAE R 1.
Table 1 Texture properties of PTBB and PTBBP

Sample Sgpr/ (m? + g71) Pore size/nm Viga/ (em® = g71) Viiers/ (em® + g71)
PTBB 1908 1.0, 1.6, 2.7 1.74 0.44
PTBBP 1599 1.0, 1.6, 2.9 0.53 0.41

YT 2 ML E B A B R B R m AL R R R e o, o o, YAk A& H,,
CH, AT BE A FEM N, B, XFHEUET TRFRE T COo,, H, Al CH, W BHmat, JEAR 4
Clausius-Clapyron J7 1158 1 AH N 4 0z B4

CO, YEMRE RN EZ M, BT TR T CO, M. #F 273 K T CO, MR,
1x10° Pa F PTBB Xf CO, AW FflE 4 79. 2 ecm®/g, 1 PTBBP 4 93.2 em’/g[ Bl 4(A) ], 454 298 K
[ty CO, WK, M4 Clausius-Clapyron J5 1445 %] PTBB il PTBBP Xf CO, W B HK (0,0, ) 2014
27.1 f124.7 kI/mol [ B 4(D) ], 2 Fdr Rt R RIF 19 cO, WHtEE S, & T HA B R
PAF-1"" (W& . 46 em’®/g, WEEHH. 15.6 kJ/mol) , IXJEK°~ PTBB 5 PTBBP % PAF-1 44 5 i iYW
FfH, KB PTBB Al PTBBP 5 CO, 43 [RIAAH T AR FH T 3%, PR e B 1 48 PAF-1 HH 11 CO, W Fff .

H, SAER—Fha] IR BT SRR UR , HORIE 403z, A2 H, SAG i, HisHi A & &,
MR HLH 2 7 A, T FHRAR H, SR, #8 T PTBB A1 PTBBP 7EMIJE T4 H, W
e, 45RANIE 4(B) Fis. 455 W], 77 K F PTBB 5 PTBBP Xt H, < i W i 43 501 & 217.5 FiI
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Fig4 CO,(A), H,(B), CH,(C) sorption isotherms and Q, co, (D), Q. H, (E), Q. cn, (F) of
PTBB(a) and PTBBP(b) at 273 K and 1. 01x10° Pa
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205.6 cm’/g, ¥ T PAF-1'") (W Bt &, 186 em®/g, WeRft#%. 5.4 kJ/mol) FI PIM-1"*" ( n fff & .
116 cm®/g) , IRMOF-1"2) (WZRfHE ; 147 em®/g) %5, 2 FATRIE) WS AR S0 H, SAERERE ST, I LWL}
M IERA A, ULRATE— BRIy, 38T DLt — B4R T+ H, AW K A7 RE 1. BL4h, PTBB Al
PTBBP Xt H, BB (Q, ) M52 7.3 F17.2 ki/mol[ K 4(E) ], %W 2 Fibhkl 5 H, “UHA TRIR Y
FHEAEH.

CH ME A RIR S BIARUNS, 2 HFT TR TF A8 BE VR A 75 #0518 R —Fh B 8 20 13 (R SR
CH, ARG & — Pk, PRI e SR 2000 CH, B B2 AR A L2249, PTBB F1 PTBBP X} CH, W[}
PIZERNE 4(C) Fizn. M 273 K, 0K T8 CH, WK SR £ T LUE H, PTBB 1 PTBBP W i 43 51|
30. 6 F133.8 em®/g, 3 H CH, HUWZEH R ZEARAMFT. X B 40 T RZEAY PAF-1""° (R ffH . 18 em’/g, W
BF#R 14.0 kJ/mol ). 38 aof W B A 4 T 43 AT 60 PTBB A1 PTBBP 19 CH, WEBFFAR (Q oy, ) 43 B2 16 0
15 kJ/mol[ Kl 4(F) ], ] PTBB #1 PTBBP 5 CH, Z [8] fJAHEAEF Lt PAF-1 B 3.

Wit Co,, H,, CHEE RS Amix, % P PTBB Hl PTBBP AR 452K PAFs, HE
WE AR A 225, X ATRESEK S TBB I TBBP 2 Fh&h i 3L T A B K AR, S IGHERIASTE, M
SEOR NGB 2 Fp 205 B B ARE IR 2. 5 TBB AH L, TBBP MKEF K, EREM
S AR PR B & A 2R, PTBBP 2544 R o3 i 2 diat il 7 3L b & i AU XS IR PTBB 5 PTBBP B AN ]
Tt 10 A5 AR O e P B A ) 50 L AR SC SRR 8 ST

3 5 it

ek 2 FORRIES T, il 1 2 MR RN Z2AL07 & B 2L, ME e vE i b B — 2 iR
P, (B TAMEITAR SRR 2, B2 R 2 AL07 BB AP b i 22 5. FEfRR R BT
WFSc4 W1, PTBB A1 PTBBP EAT 10 SR BB i T o, ELAS A B et ok — 20 T o T i B v
PRI BE ST, X AR A DRl (10478 315 4 S BRI 25 ) FBUEA T A ) o FHAN AL

FHAZ 8 http ./ /www.cjeu.jlu.edu.cn/CN/10.7503/ ¢jcu20170781.
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Influence of Building Blocks on Gas Adsorption Performance of
Porous Aromatic Frameworks’

YAN Tingting, XING Guolong, BEN Teng*, QIU Shilun
(College of Chemistry, Jilin University, Changchun 130012, China)

Abstract We synthesized and characterized two kinds of analogical porous aromatic frameworks by selecting
two different building blocks, 1, 3, 5-tribromobenzene ( TBB) and 3, 3’, 5, 5'-terabromo-1, 1’-biphenyl
(TBBP) , catalyzed by Yamamoto type Ullman coupling reaction. The results proved that the properties of the
porous aromatic frameworks are similar. Both of them show higher BET surface areas, uniform pore size
distributions, excellent stability, and potential applications in gas adsorption and storage. Meanwhile, the
differences in specific surface area and gas adsorption between the porous aromatic frameworks can be
attributed to the differences between the building blocks.

Keywords Porous aromatic framework ; Gas adsorption; Building block ; Coupling reaction
(Ed.. D, Z)

+ Supported by the National Natural Science Foundation of China( Nos.21390394, 21471065) and the Programme of Introducing Talents of
Discipline to Universities of China( No.B07016).



