Effect of radical scavenging extender on the chemical stability of anion exchange membrane under alkaline conditions
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Supporting Information
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Fig. S1 1H NMR spectrum of (a) BrPPO-x, (b) QPPO-35-DATMP, (c) QPPO-35-DMHA,
and (d) QPPO-35-TMA.
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Fig. S2 (a) 1H NMR spectra of QPPO-35-TEMPO before (top) and after (bottom) quenched by pentafluorophenyl hydrazine. (b) 19F NMR spectra of QPPO-35-TEMPO after quenched by pentafluorophenyl hydrazine (top) and pentafluorophenyl hydrazine (bottom). 
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Fig. S3 Comparison of EPR spectra QPPO-35-DATMP and QPPO-35-TEMPO.
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Fig. S4 Characterization of QPPO-x-W AEMs. (a) Water uptake and dimensional variation of synthetic ionomers at 25 °C, (b) OH− conductivity of synthesized membranes as a function of temperature and (c) Cl− conductivity of synthesized membranes as a function of temperature.
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Fig. S5 Digital photos of QPPO-35-TEMPO after chemical stability test (Top: folding, Bottom: twisting).
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Fig. S6 FT-IR spectra of QPPO-35-TEMPO before (top) and after (bottom) chemical stability test.





Fig. S7 The schematic molecular structure of HQPC-TMA-2.4.


[image: ]
Fig. S8 Calculated overpotentials of the 1.0 M KOH-fed AEMWEs (80 °C) with different anode ionomers. (a) Activation overpotential, (b) ohmic overpotential, and (c) mass-transport overpotential.



Table S1 Mechanical and electrochemical properties of synthesized membranes.
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Table S2 Detailed conditions of AEMWE single-cell with different QPPO-x-W membranes.
	Components
	QPPO-TMA
	QPPO-DMHA
	QPPO-DATMP
	QPPO-TEMPO

	Anode PTL
	Ni Paper

	Anode CL
	NiFe alloy (2.0 mgNiFe/cm2)

	Anode Ionomer
	HQPC-TMA-2.4 (I/Cat = 0.15)

	Membrane
	QPPO-25-TMA (50 – 60 μm)
	QPPO-30-DMHA (50 – 60 μm)
	QPPO-35-DATMP (50 – 60 μm)
	QPPO-35-TEMPO (50 – 60 μm)

	Cathode CL
	PtRu/C (0.4 mgPtRu/cm2)

	Cathode Ionomer
	HQPC-TMA-2.4 (I/Cat = 0.2)

	Cathode PTL
	Carbon Paper w/MPL (JNT-30-A3)

	Bipolar Plates
	Ni-coated SUS 316 / 1-channel serpentine flow field (2.2×2.3 cm2)







Table S3 Detailed conditions of AEMFC single-cell with different QPPO-x-W membranes.
	Components
	QPPO-TMA
	QPPO-DMHA
	QPPO-DATMP
	QPPO-TEMPO

	Anode GDL
	Carbon Paper w/MPL (JNT-30-A3)

	Anode CL
	60 wt.% PtRu/C (0.4 mgPtRu/cm2)

	Anode Ionomer
	HQPC-TMA-2.4 (I/Cat = 0.2)

	Membrane
	QPPO-25-TMA (50 – 60 μm)
	QPPO-30-DMHA (50 – 60 μm)
	QPPO-35-DATMP (50 – 60 μm)
	QPPO-35-TEMPO (50 – 60 μm)

	Cathode CL
	60 wt.% Pt/C (0.4 mgPt/cm2)

	Cathode Ionomer
	HQPC-TMA-2.4 (I/Cat = 0.2)

	Cathode GDL
	Carbon Paper w/MPL (JNT-30-A3)

	Bipolar Plates
	Graphite / 1-channel serpentine flow field (2.2×2.3 cm2)





Table S4 Detailed conditions of AEMWE single-cell with different QPPO-x-W ionomers on anode.
	Components
	QPPO-TMA
	QPPO-DMHA
	QPPO-TEMPO

	Anode PTL
	Ni Paper

	Anode CL
	NiFe alloy (2.0 mgNiFe/cm2)

	Anode Ionomer
	QPPO-25-TMA (I/Cat = 0.15)
	QPPO-30-DMHA (I/Cat = 0.15)
	QPPO-35-TEMPO (I/Cat = 0.15)

	Membrane
	QPC-TMA-2.4 (50 μm)

	Cathode CL
	PtRu/C (0.4 mgPtRu/cm2)

	Cathode Ionomer
	HQPC-TMA-2.4 (I/Cat = 0.2)

	Cathode PTL
	Carbon Paper w/MPL

	Bipolar Plates
	Ni-coated SUS 316 / 1-channel serpentine flow field (2.2×2.3 cm2)
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