
Accepted Manuscript

A review and comparative assessment of direct ammonia fuel cells

Osamah Siddiqui, Ibrahim Dincer

PII: S2451-9049(17)30236-6
DOI: https://doi.org/10.1016/j.tsep.2018.02.011
Reference: TSEP 139

To appear in: Thermal Science and Engineering Progress

Received Date: 10 August 2017
Revised Date: 4 October 2017
Accepted Date: 17 February 2018

Please cite this article as: O. Siddiqui, I. Dincer, A review and comparative assessment of direct ammonia fuel cells,
Thermal Science and Engineering Progress (2018), doi: https://doi.org/10.1016/j.tsep.2018.02.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.tsep.2018.02.011
https://doi.org/10.1016/j.tsep.2018.02.011


  

1 

 

A review and comparative assessment of direct ammonia fuel cells 

Osamah Siddiqui and Ibrahim Dincer 

Faculty of Engineering and Applied Science, University of Ontario Institute of Technology 

2000 Simcoe Street North, Oshawa, Ontario L1H 7K4, Canada 

Emails: osamah.siddiqui@uoit.net, Ibrahim.dincer@uoit.ca 

Abstract 

In this study, we present a comparative assessment of direct ammonia fuel cells. The effect of 

electrolyte and electrode materials, electrolyte thicknesses and operating temperatures on the 

performance of direct ammonia fuel cells are studied for evaluation purposes. A comparison of 

which cell types and configurations provide the optimum performance is conducted by utilizing 

the experimental results reported in the literature. The results of this study are expedient to 

provide important inferences about the performances of direct ammonia fuel cells. Ammonia fed 

oxygen ion conducting Samarium doped ceria electrolyte based solid oxide fuel cells have 

comparatively the highest peak power density of 1190 mW/cm
2
 when operated at 650

o
C with a 

10µm thick electrolyte. Direct ammonia proton conducting electrolyte based solid oxide fuel 

cells have lower cell performance than oxygen ion conducting fuel cells due to the dilution of 

hydrogen at the anode by undecomposed ammonia as well as formed nitrogen gas. The operating 

temperature of the fuel cell and electrolyte thickness affect the cell performance considerably. A 

200
o
C increase in operating temperature increases the peak power density by nearly three to four 

times for ammonia fed solid oxide fuel cells. The molten alkaline electrolyte based fuel cells can 

be a promising technology.  Further research is required for these type of fuel cells to investigate 

their performance with low electrode separation distance and more conductive alkaline 

electrolytes. 
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1. Introduction 

Energy forms an integral part of any economy. Energy demands are increasing incessantly across 

the globe. In order to meet the high demands, the environment has been affected adversely. 

Utilization of fossil fuels has been the primary reason of environmental damage. Combustion of 

fossil fuels for energy production has caused massive amounts of environmental contaminants 

and greenhouse gases to be emitted to the atmosphere. In order to overcome the problems 
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