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Synthesis and Gas Adsorption Properties of Triphenylamine-Containing
Microporous Organic Polymers
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Abstract: Microporous organic polymers (MOPs) derived from triphenylamine (TPA) and triethynyl monomers
such as tris (4-ethynylpheny1) amine (TEPA) and tris (4-ethynylpheny1) phenylsilane (TEPP) were synthesized
via Sonogashira-Hagihara reaction. The molecular structures and morphology of the resulting MOPs were
characterized by Fourier transform infrared spectroscopy, thermogravimetric analysis, powder X-ray diffraction
and scanning electron microscopy. The results of nitrogen adsorption indicate that Brunauer- Emmett-Teller
(BET) surface areas of TEPA-TPA and TEPP-TPA reach 992 m’: ¢ and 428 m’ - g ', respectively. The
incorporation of triphenylamine moieties into the polymer skeleton increases the number of electrons donating
basic nitrogen sites in the porous frameworks. Thus, the triphenylamine-based polymer TEPA-TPA with higher
surface area shows better CO, uptake capacity of 2.46 mmol - ¢ and moderate CO./N, selectivity around 52 at
273 K and 113 kPa. Given the excellent thermal and chemical stability, high BET surface area, and impressive
CO, adsorption performances, these MOPs are promising candidates for potential applications in CO, capture
and sequestration.

Keywords: triphenylamine; microporous organic polymers(MOPs) ; Sonogashira-Hagihara reaction; adsorption;
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Fig. 2 FT-IR spectra of MOPs and monomers
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B4 MOPsHISEM B : (a) TEPA-TPA, (b) TEPP-TPA

Fig. 4 SEM images of MOPs: (a) TEPA-TPA, (b) TEPP-TPA
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Fig. 5 MOPs: (a) nitrogen adsorption/desorption isotherms
measured at 77.3 K, (b) pore size distribution curves
calculated by NL-DFT
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Tab. 1 Gas adsorption and selective separation
RS TES
B COMEMHEE "/ mmol-g™)  CHJEMHE®/ (mmol-g?)  H.WEHHE"/ (mmol-g’) ———
k(CO-) / k(N>)
TEPA-TPA 2.46 0.76 6.58 52.0
TEPP-TPA 1.57 0.49 4.16 81.2
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