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1. [bookmark: _Toc191523502]General considerations
Reagents and solvents were purchased from commercial sources and used without further purification unless otherwise noted. Anion-exchange membranes (AEMs, A201) and anion ionomers (AS-4) were supplied by Tokuyama Corporation. Fuel cell catalysts TEC10E50E, Pt/Ketjenblack (Pt/C; 46.8 wt.%) were purchased from TANAKA precious metals corporation. Carbon paper used as a gas-diffusion layer (GDL, Sigracet® GDL39BB) was purchased from SGL CARBON. The DSE® anode for the oxygen evolution was supplied by De Nora Permelec. Electrolysis was performed using a diaphragm pump (Q-100-TT-P-S, Tacmina). Constant current electrolysis was performed using a multichannel potentiostat (VSP-3e; Biologic). EISere measurements were performed using an electrochemical analyzer (ALS/CH Instruments 660E, BAS). An Ag/AgCl electrode (RE-1BP, EC Frontier; RE-1B, BAS) was used as the reference electrode.


2. [bookmark: _Toc191523503]Preparation of cathode electrode
The carbon-supported Pt catalyst, deionized water, the ionomer, and 1-propanol were mixed to obtain a catalyst dispersion. The ionomer-to-carbon ratio was 4:5. The dispersion was sprayed onto carbon paper with GDL, and it was dried for 10 min at 40 ℃. The total loading amount of Pt was 0.5 mg cm−2, and the area of the cathode electrode was 4 cm2 (1 cm × 4 cm).


3. [bookmark: _Toc191523504]Assembly of an AEM reactor
The MEA was configured by sandwiching the A201 anion exchange membrane between the Pt/C cathode and the DSE® anode. To assemble an AEM reactor, gold-plated stainless steel end plates, carbon separators, Teflon® gaskets, and an MEA were tightened to 3.0 N·m using a torque wrench with the screws (Fig. S1).

[image: ロゴ

自動的に生成された説明]
Fig. S1 Assembly of an AEM reactor.



4. [bookmark: _Toc191523505]Water electrolysis with soaked membranes
[image: ダイアグラム

自動的に生成された説明] Fig. S2 Cell voltage and cathode potential during water electrolysis with AEM soaked in solvents: (a) nonsoaked, (b) hexane, (c) cyclohexane, (d)toluene, (e) THF, (f) 1, 2-doxane, (g) CPME, (h) MTBE.

[image: ダイアグラム

自動的に生成された説明] Fig. S3 Cell voltage and cathode potential during water electrolysis with AEM soaked in solvents: (i) DME, (j) dichloromethane, (k) chloroform, (l) acetone, (m) ethyl acetate, (n) methanol, (o) ethanol, (p) isopropanol.

[image: ダイアグラム

自動的に生成された説明]
Fig. S4 Cell voltage and cathode potential during water electrolysis with AEM soaked in solvents: (q) tert-butanol, (r) acetonitrile, (s) DMF, (t) DMSO, (u) water.

5. [bookmark: _Toc191523506]EIS using soaked membranes
[image: ダイアグラム

自動的に生成された説明]
Fig. S5 Results of EIS measurements with AEM soaked in solvents: (a) nonsoaked, (b) hexane, (c) cyclohexane, (d) toluene, (e) THF, (f) 1, 2-doxane, (g) CPME, (h) MTBE, (i) DME, (j) dichloromethane, (k) chloroform, (l) acetone, (m) ethyl acetate, (n) methanol, (o) ethanol, (p) isopropanol, (q) tert-butanol, (r) acetonitrile, (s) DMF, (t) DMSO, (u) water.



6. [bookmark: _Toc191523507]Electrolysis with organic solvents as catholytes
[image: グラフィカル ユーザー インターフェイス, ダイアグラム, 概略図

自動的に生成された説明] Fig. S6 Cell voltage and cathode potential during electrolysis with organic solvents as catholytes: (a) hexane, (b) cyclohexane, (c) toluene, (d) THF, (e) 1, 2-doxane, (f) CPME, (g) MTBE (h) DME.

[image: ダイアグラム

自動的に生成された説明] Fig. S7 Cell voltage and cathode potential during electrolysis with organic solvents as catholytes: (i) ethyl acetate, (j) acetonitrile, (k) DMSO.



7. [bookmark: _Toc191523508]EIS with organic solvents as catholytes
[image: グラフィカル ユーザー インターフェイス, アプリケーション

自動的に生成された説明] Fig. S8 Results of EIS measurements with organic solvents as catholyte: (a) hexane, (b) cyclohexane, (c) toluene, (d) THF, (e) 1, 2-dioxane, (f) CPME, (g) MTBE (h) DME, (i) ethyl acetate, (j) acetonitrile, (k) DMSO.
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