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Abstract: In this study, conjugated microporous polymer, CMP-1 and CMP-2, were synthesized via the copper-catalyzed
click reaction between 1,3,6,8-tetracthynylpyrene(1) and 1,4-diazidobenzene(2) or 4,4'-diazidobiphenyl(3). The obtained
polymers were characterized by FTIR and solid state *C NMR, and their surface area and carbon dioxide adsorption
capacities were measured by N,-adsorption/desorption isotherms and CO, adsorption isotherms, respectively. The BET
surface area was increased and the pore size was decreased in the CMP-2 which is originated from the monomer 3 having
a longer molecular length. CMP-1 and CMP-2 exhibited similar CO, adsorption capacities at 298 K, 1 bar but CMP-2
displayed superior CO, adsorption ability compared with CMP-1 at 273 K. The enhanced CO, adsorption ability of CMP-
2 can be attributed to its high surface areas and appropriate pore diameter to capture CO, molecules.

Keywords: CO, capture, conjugated microporous polymer, click-reaction, metal-organic frameworks, pore size.
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Mz A Alef dHdell AFE-E 1,3,6,8-tetrabromopyrene,
triphenylphosphine, copper(I) iodine, tetra-z-butylammonium
fluoride, 1,4-diaminobenzene, fert-butyl nitrite, azidotrime-
thylsilane, sodium azide, copper sulfate, sodium L-ascorbate,
ethylenediamine tetraacetic acid disodium salt solution
Aldrichol|4] trimethylsilethyne, acetonitrile, L-proline, toluene
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£ Alfa Aesarol| A triethylamine, tetrahydrofurane Fisherol|
] 4,4-diiodobiphenyl, dimethylformamide= TCIPIA dichlo-
romethane, petroleum ether, hexane, dimethyl sulfoxide,
methanol, sodium hydroxide, sodium sulfate= Daejung®l| 4]
bis(triphenylphosphine)palladium(I) dichloride= G-OLED®|
A sl F7HAQ1 A flol ARgsIitt. TEAIR] 1,3,6,8-
tetracthynylpyrene(1), 1,4-diazidobenzene(2), 4,4'-diazidobip-
henyl(3) oln| BarE HIH-S of-&ste] AT

EZ2|0{ &M (CMP-1, CMP-2). 1(0.1074 g, 0.36 mmol), 2
(0.115g, 0.72mmol), CuSO,5H,0(0.018 g, 0.07 mmol)=
DMEF(10 mL)°ll 29°]3 sodium ascorbate(0.014 g, 0.07 mmol)
< FY 5 24 7R 8t 100 °CollA 39 FF wnkAl
T} dofxl 24 =S od3skal DMF(2x30 mL), methanol
(2x30 mL)Z M A3 Th L &, 2= CuEs AAS] S8
EDTA-2Na &-fol] A7 & 2ol4 1247 &<t awt
AlZIt}. o] & thA] oftetal Fke] =3 wekEE Al Hals
o #E =dE F71Q BAIE f1sl THFS ©83l Soxhlet
FE=5 ¢ 5 AT 235 o83 80°ColA 124]%F &<t A
Z&lo] ZAo] Buk CMP-1(yield 90%)S AAT}. Caled. for
C,H/N;; C, 74.60%; H, 3.65%; N, 21.75%. Found; C,
63.06%; H, 3.62%; N, 19.20%.

7R HPHO 2 1(0.1074 g, 0.36 mmol), 3(0.17 g, 0.72 mmol)
S ukSAIA 2 ko] CMP-2(yield 88%)2 1T}, Caled.
for C;sH;|N;; C, 80.28%; H, 4.12%; N, 15.60%. Found; C,
69.26%; H, 3.816%; N, 15.52%.
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Scheme 1. Synthesis of CMP-1 and CMP-2 via click-reaction.
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Figure 1. FTIR spectra of 1,3,6,8-tetracthynylpyrene(1), 1,4-diazi-
dobenzene(2), CMP-1, 4,4'-diazidobiphenyl(3), and CMP-2.
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Figure 2. Solid-state °C CP/MAS NMR spectra of CMP-1 and
CMP-2.
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Figure 3. (a) Thermal gravimetric analyses of CMP-1 and CMP-2;
SEM images of (b) CMP-1; (c) CMP-2.
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Figure 4. (a) N, adsorption-desorption isotherms of CMP-1 and
CMP-2 at 77 K; (b) pore size distribution of CMP-1 and CMP-2.
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Figure 5. (a) CO, adsorption isotherms of CMP-1 and CMP-2 at

273 K; (b) CO, adsorption isotherms of CMP-1 and CMP-2 at 298
K (c) isosteric heat of adsorption (Qy) of CMP-1 and CMP-2.
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