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lon-Pair High-Temperature Polymer Electrolyte Membrane

iPEM

Membrane Properties

Membrane type Proton exchange
Appearance/Color Cloudy/orange
Thickness 60 um = 15 um

lonic conductivity under ambient air > 100 mS cm? at 150 °C
with no external humidification provided

U.S. Provisional Patent 62/832,916, International Patent PCT/US19/27118, European Patent
EPO/ 19784427.7

U.S. Utility Patent 17/046,611, International PCT 221205-2240, U.S. Provisional Patent
63/19,2607
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Note: Membrane needs to be imbibed with phosphoric acid within 24 hours before use.
Next page details imbibing procedure.
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It is recommended to do the imbibing step before using the membrane in the electrochemical cell.
Or, to perform the imbibing within 24 hours of use.

Procedure for acid-imbibing iPEM

Materials Needed:

1. Ortho-phosphoric acid (85wt%) — 200 ml

2. Membranes cut in the desired dimensions

3. A glass container that can be closed. We usually use a glass box like the one shown in
the below image. The size of the box is dependent upon the size of the membrane.

The procedure for activating the membrane is as follows:

Pour 200 mL ortho-phosphoric acid (85wt%) in the glass container.

Immerse the membrane in the phosphoric acid and close the lid of the glass container
Place the glass container in an oven at 120°C for 6 hours.

After 6 hours, remove the membrane out of the phosphoric acid carefully and blot dry the
membrane. We use multiple Kim wipes to blot dry the membrane surface. Gently press
the wipes against the membrane (on both sides) to blot dry the membrane. Repeat the
procedure till the membrane has no visible liquid droplets on it.

5. After blot drying the membrane, it is ready for use in the electrochemical cell as a proton
exchange membrane.

PwDNPE



