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Table S1. AEg,,. of PA-BIl and biphosphate-TMA.

Number of PA 1 2 3 4 5 6 7 8 9 10 1" 12
PA-BI 171 42.9 65.9 89.8 123.2 152.4 189.1 212.7 232.3 262.4 286.9 324.2
Biphosphate-TMA 105.1 128.5 147.8 185.0 218.7 246.4 277.8 299.7 318.9 357.7 387.9 419.3

Table S2. Weight of dry membrane, Weightary, weight at equilibriated hydrated state, Weightwe:, and weight
of total dope, Uptaketotar

RH (%) 5% 20% 40% 60% 80% 95%
PA-PBI | BPA- | PA- BPA- PA- BPA- | PA- BPA- | PA- BPA- | PA- BPA-
QAP PBI QAP PBI QAP PBI QAP PBI QAP PBI QAP
Weightay (9) 0.1 01 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 01
Weightwet (9) 0.1898 | 0.13 0.1898 | 0.1299 | 0.19 0129 | 0.194 | 0.131 | 0.188 | 0.131 | 0.190 | 0.13
Uptakew(g) 0.0898+ | 0.03+ | 0.09 * | 0.0299+ | 0.09 + | 0.029+ | 0.094+ | 0.031+ | 0.088 | 0.031¢ | 0.09t | 0.03%
0.002 0.002 | 0.002 | 0.002 0.002 | 0.002 | 0.002 | 0002 | 0002 | 0002 | 0002 | 0.002

Table S3. Weight and A values for phosphoric acid (PA) and water (H20).

RH (%) 5% 20% 40% 60% 80% 95%
PA-PBI | BPA- | PA- BPA- PA- BPA- | PA- BPA- | PA- BPA- | PA- BPA-
QAP | PBI QAP PBI QAP | PBI QAP | PBI QAP | PBI QAP
Weightes (mg) 80 25 44 24 29 22 18 18 11 17 97 12
Weightzo(mg) | 10 4 45 6 67 9 80 13 83 16 85 18
Aoa 126 138 | 7.7 13.0 46 M7 | 28 9.6 18 8.9 15 6.6
Mizo 12.0 15 | 385 | 173 56.4 | 266 | 684 | 39.1 712 | 474 | 726 | 529

Table S4. Volume uptake and A values for phosphoric acid (PA) and water (H20).

RH (%) 5% 20% 40% 60% 80% 95%
PA- BPA- | PA- BPA- | PA- BPA- | PA- BPA- | PA- BPA- | PA- BPA-
PBI QAP PBI QAP PBI QAP PBI QAP PBI QAP PBI QAP
Volume Uptakepa (10 | 40 13 24 121 15 10.9 8.8 8.9 59 8.2 4.8 6.2
cm®)
Volume Uptaketzo 10 4 45 6 67 9 80 13 83 16 85 18
(102 cm?)
Apa (Voluptake %) 52.2 16.7 31.9 15.7 19.1 14.2 1.5 11.6 7.6 10.7 6.4 8.0
An20 (VOluptake %) 16.5 4.7 53.1 7 779 10.7 94.4 15.8 98.4 19.1 100.3 23.3
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Fig. S5. Polarization curves for membrane electrode assemblies with (a) PA-PBI and (b) biphosphate-TMA
membranes before and after thermal cycling. The polarization curves were measured at 160 °C under dry
H,/0, conditions. The anode and cathode flows are 500 sccm with 10 psi backpressure.



