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Abstract: The 1,2,3-triazole ring can be transformed into a 1,2,3-
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triazolium through the alkylation or protonation reaction. The R\’}'Q}le 1 W WOWI R}»
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only been valued recently even though 1,2,3-triazolium have been ?
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Compared with the linear triazolium cross-linked triazolium have & ! e
rarely been reported. The special cross-linked structure makes the R —a ,:C,,zk

0,

0
mechanical properties of cross-linked triazolium, better than o /\\s\<\7/sll\cr
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linear triazolium. A series of novel cross-linked 1,2,3-triazolium- Ry~ *CI‘:*OO%OO*CW*
CHy
based membranes were prepared via 1,3-dipolar cycloaddition

research on the application of this novel poly(ionic liquid)s has

reaction between azides and alkynes along with N-alkylation and anion substitution reaction. Firstly, an alkynyl-
terminated polytetramethylene ether glycol (DPPTMEG) was synthesized, and reacting with biphenyl dibenzyl azide
(DAMDB) and bisphenol A dipropargyl ether (BADPE) along with alkylation and anion substitution reaction, the new
kind of membranes were prepared. The structure of the cross-linked polytriazolium membranes were characterized by
nuclear magnetic resonance (NMR). The thermal properties and mechanical properties of the cross-linked
polytriazolium membranes were studied by dynamic mechanical thermal analysis (DMA), thermogravimetric analysis
(TGA), and electronic universal testing machine. While the ionic conductivity and CO»/N, permeability of the cross-
linked polytriazolium membranes were measured by broadband dielectric spectroscopy (BDS) and isochoric gas
permeation system. The results showed that the membranes had excellent ionic conductivity, the direct current
conductivity at 30 °C up to 2.94x10~> S/cm and CO, permeability of up to 550.4 barrer. The T4 of the 1,2,3-triazolium-
based membranes with different formulations did not change significantly while the glass transition temperature (7%)
increased with the increase of the proportion of bisphenol A dipropargyl ether. The membranes showed great
mechanical properties, the tensile strength would reach to 1.70 MPa and the elongation at break up to 136.8%.
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Fig.1 Schematic diagram of the DPPTMEG synthesis
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Table 1 Molar ratios of alkynyl groups to azide groups in cross-linked [DPPTMEG] TFSI™ membranes
Sample Molar number of alkynyl group, -C=C— Molar number of azide group, —N3 Molar number of iodine group, —I
DPPTMEG BADPE DAMDB 1,10-DIIODODECANE
1 1.10 0.00 1.00 1.00
2 0.99 0.11 1.00 1.00
3 0.88 0.22 1.00 1.00
4 0.77 0.33 1.00 1.00
5 0.66 0.44 1.00 1.00
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Table 2 Mechanical properties of the cross-linked
polytriazolium membranes

Sample Elongation at break/% Tensile strength/MPa
1 46 0.43
2 106 0.57
3 120 0.87
4 128.6 1.11
5 136.8 1.70
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Fig.6 TGA curves of the cross-linked polytriazolium

membranes
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Fig.7 DMA curves of the cross-linked polytriazolium
membranes
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Table 3 Thermal and mechanical properties of the cross-linked
polytriazolium membranes

Glass transition Temperature at Strorage
Sample temperature, 10% weight loss, modulus,
T,/'C T410/C E'/MPa
1 —42 271 1.01
2 =31 289 0.95
3 -21 275 1.30
4 -15 290 1.85
5 —-13 277 2.10
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JULBDS)FER T THUT I E A [FIHC L (1 2 IR 7 5 =
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Fig.8 Direct current conductivity versus frequency for the
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Fig.9 Direct current conductivity versus inverse temperature for
the cross-linked polytriazolium membranes
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Table 4 Ion-conducting properties of the cross-linked
polytriazolium membranes

Sample "D/? ;‘/tcf:)c BIK TyK 0./(S/cm)
1 2.94%10°5 1549 125 0.176
2 721x10° 1615 139 0.135
3 6.27x10°6 1529 149 0.127
4 431x10°6 1519 150 0.087
5 1.64x10° 1610 151 0.102
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Table 5 COa permeability and CO2/Nz selectivity of the cross-
linked polytriazolium membranes

Sample Pcoy/barrer Pubarrer CO,/N; selectivity,
G.CO2N2
1 550.4 28.5 193
2 445.1 23.7 18.8
3 469.3 26.8 175
4 426.8 183 233
5 314.4 18.0 28.6

AR T = M SR ) CO, BB AT COo/N, 1 F%
BIEMAIRY TR 5. ATLVEH, TOMEEX CO, 12
%A 314.4~550.4 barrer, [ BADPE 78 EL 5134 4,
COL B IEMHEIZET T, 1% A2 RN T 2838, Bk X CO,
SRR g, (HXF COYN, WG MEIZEH T, X2
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Fig.10 Comparison of the gas transport properties of the cross-
linked polytriazolium membranes with the literature data
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