
Accepted Manuscript

Liquid-inlet online electrochemical mass spectrometry for the in
operando monitoring of direct ethanol fuel cells

Yu-Hao Hong, Zhi-You Zhou, Mei Zhan, Yu-Cheng Wang, Ying
Chen, Shui-Chao Lin, Muhammad Rauf, Shi-Gang Sun

PII: S1388-2481(17)30369-7
DOI: https://doi.org/10.1016/j.elecom.2017.12.028
Reference: ELECOM 6124

To appear in: Electrochemistry Communications

Received date: 17 November 2017
Revised date: 22 December 2017
Accepted date: 31 December 2017

Please cite this article as: Yu-Hao Hong, Zhi-You Zhou, Mei Zhan, Yu-Cheng Wang,
Ying Chen, Shui-Chao Lin, Muhammad Rauf, Shi-Gang Sun , Liquid-inlet online
electrochemical mass spectrometry for the in operando monitoring of direct ethanol fuel
cells. The address for the corresponding author was captured as affiliation for all authors.
Please check if appropriate. Elecom(2017), https://doi.org/10.1016/j.elecom.2017.12.028

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.elecom.2017.12.028
https://doi.org/10.1016/j.elecom.2017.12.028


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

Liquid-inlet online electrochemical mass spectrometry for the in 

operando monitoring of direct ethanol fuel cells 

Yu-Hao Hong, Zhi-You Zhou*, Mei Zhan, Yu-Cheng Wang, Ying Chen, 

Shui-Chao Lin*, Muhammad Rauf, Shi-Gang Sun 

 

State Key Laboratory of Physical Chemistry of Solid Surfaces, Innovation Center 

of Chemistry for Energy Materials, College of Chemistry and Chemical 

Engineering, Xiamen University, Xiamen 361005, China 

 

 

Abstract 

Developing in operando diagnostic techniques based on spectroscopic methods for fuel cells 

is vital for understanding electrochemical processes at the molecular level. In a conventional 

electrolytic cell, online electrochemical mass spectrometry (OEMS) can detect in real time 

gaseous and volatile species from solution during electrochemical reactions through a 

hydrophobic porous film covering the mass-spectrometer inlet. However, OEMS has not been 

used to detect fuel-cell catalyst layers mainly because of the large size of the sampling inlet and 

the method’s poor ability to analyze low-volatility species. Herein, we developed a liquid-inlet 

OEMS method based on liquid sampling and vaporization that can effectively detect low-volatility 

species from solution. The sampling capillary was small and can be inserted into a fuel-cell 

catalyst layer to detect products and reactants effectively. This method was then used in the in 

operando monitoring of concentration variations of the reactant ethanol and the products 

acetaldehyde and acetic acid in a direct ethanol fuel cell.  
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