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Abstract

A novel type of organic salt (TSPM-DP) was synthesized using tetrakis(4-sulfophenyl)methane (TSPM)
and 4,4’-dipiperidine (DP) and explored its proton conduction performance. The results show that the
organic salt exhibits good stability and high proton conductivity, and the value can be reached as
high as 4.4 x 10-3 S.cm~! under 45°C and 100% RH conditions. Meanwhile, the organic salt is easy to
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synthesize, combining with the high proton conductivity, it will have a perspective application in
fuel-cell technology.
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Figure 1. TSPM-DP: (a) *H NMR, (b) FT-IR spectra, (c) PXRD pattern, (d) TGA plot

[E] 1. TSPM-DP Ri(a) #%HEIE(H NMR). (b) EEMLIINTHAIERE (FT-IR). (c) #7R X L1751 E (PXRD)FI(d)
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Figure 2. Nyquist plots of TSPM-DP at varying time at 25°C and RH 100%
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Figure 3. Nyquist plots of TSPM-DP at varying temperature and RH 100%
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Figure 4. Arrhenius plots of conductivity of TSPM-DP
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Figure S1. PXRD patterns of TSPM-DP before and after proton conduction measurements

Table S1. Summary of resistance, proton conductivity values at varying time of TSPM-DP

Time R/ohm alS-cm™
2 419,700 4.0x107°6
4 105,700 1.6x10°
6 45,050 3.7x10°°
8 25,960 6.4 x107°
10 17,250 9.7x10°°
12 13,710 1.2x10™*
24 4104 41x10™

Table S2. Summary of resistance, proton conductivity values at varying temperature of TSPM-DP

Temperature/°C R/ohm o/S-cm™?
25 4104 41x10*
30 2568 6.5x10*
35 1288 1.3x10°°
40 697 24x10°°
45 377 44x1078
50 506 41x10°3
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