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▪ Fuel cells generate electricity

by chemical reactions.

▪ Anion exchange membrane

fuel cells (AEMFC’s) do not

require the use of precious

metals.

▪ This work proposes the

fabrication of novel polymeric

membranes to overcome some

limitations of the existing

AEMs, such as their low OH-

conductivity and poor chemical

stability in KOH.

The goal of this research project is to fabricate nanocomposite AEMs with enhanced OH-

conductivity and chemical stability. In order to accomplish this goal is it necessary to:

1. Establish the optimal conditions to fabricate the nanocomposite membranes.

2. Study the effect of carbon nitride (CN) content, temperature, relative humidity, and

KOH soaking time on the OH- conductivity of the fabricated membranes.
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• The membranes were successfully fabricated with different CN wt%. All the

membranes exhibited excellent mechanical properties at high temperatures (~ 90ºC).

• For the membrane with a CN content of 2.5 wt%, the maximum conductivity reached

was 4.63x 10-7 mS/cm (at 50ºC). At higher temperatures, the membrane dries up and

loses ionic conductivity.

• Improve the membrane hydration system

• Characterize the rest of CN nanocomposite membranes

• Fabricate and characterize the Ni-CN nanocomposite membranes
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Chemical Characterization of CN & Ni-CN: FTIR

Physical Characterization of CN: AFM  
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Wavenumber (cm-1) Description

800 heterocycles

1228

1315
tertiary amines

1625 vibration of C=N bonds

3111 amino functional groups

3645 presence of impurities

690 Cl-C stretching

500- 600 Ni-N bond


