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Thermal Stability of 8-TPPB, 12-TPPB, and 16-TPPB
The thermal degradation characteristics of the three quaternary phosphonium salts are shown in Fig S1. The TG and DTG curves of the sample in nitrogen are shown in Fig S1 (a) and Fig S1 (b)，In Fig. S1 (a), initial thermal degradation occurs between 260 and 280 °C. It was found that all three quaternary phosphonium salts exhibit thermal stability up to 270 °C or higher. At temperatures above 270 °C, slight structural changes begin to occur in the quaternary phosphonium salts, indicating that 8-TPPB, 12-TPPB, and 16-TPPB possesses excellent thermal stability.
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[bookmark: figS][bookmark: figS1]Fig. S1. TG and DTG curves of 8-TPPB, 12-TPPB, and 16-TPPB: (a, b)
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