
Author’s Accepted Manuscript

Direct and Comprehensive Analysis of Dyes based
on Integrated Molecular and Structural Information
via Laser Desorption Laser Postionization Mass
Spectrometry

Rong Liu, Zhibin Yin, Yixin Leng, Wei Hang,
Benli Huang

PII: S0039-9140(17)30792-0
DOI: http://dx.doi.org/10.1016/j.talanta.2017.07.069
Reference: TAL17768

To appear in: Talanta

Received date: 7 May 2017
Revised date: 13 July 2017
Accepted date: 23 July 2017

Cite this article as: Rong Liu, Zhibin Yin, Yixin Leng, Wei Hang and Benli
Huang, Direct and Comprehensive Analysis of Dyes based on Integrated
Molecular and Structural Information via Laser Desorption Laser Postionization
Mass Spectrometry, Talanta, http://dx.doi.org/10.1016/j.talanta.2017.07.069

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
http://dx.doi.org/10.1016/j.talanta.2017.07.069
http://dx.doi.org/10.1016/j.talanta.2017.07.069


Direct and Comprehensive Analysis of Dyes based on Integrated Molecular and 

Structural Information via Laser Desorption Laser Postionization Mass 

Spectrometry 

Rong Liu
a
, Zhibin Yin

a
, Yixin Leng

a
, Wei Hang

a,b*
, and Benli Huang

a
 

a
Department of Chemistry and the MOE Key Lab of Spectrochemical Analysis & Instrumentation, College of Chemistry and Chemical Engineering, 

Xiamen University, Xiamen, China.  

b
State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen, 361005, China 

*
Corresponding author: weihang@xmu.edu.cn 

 

Abstract  

Laser desorption laser postionization time-of-flight mass spectrometry (LDPI-TOFMS) was employed for direct analysis 

and determination of typical basic dyes. It was also used for the analysis and comprehensive understanding of complex 

materials such as blue ballpoint pen inks. Simultaneous emergences of fragmental and molecular information largely 

simplify and facilitate unambiguous identification of dyes via variable energy of 266 nm postionization laser. More 

specifically, by optimizing postionization laser energy with the same energy of desorption laser, the structurally 

significant results show definite differences in the fragmentation patterns, which offer opportunities for discrimination of 

isomeric species with identical molecular weight. Moreover, relatively high spectra resolution can be acquired without 

the expense of sensitivity. In contrast to laser desorption/ionization mass spectrometry (LDI-MS), LDPI-MS 

simultaneously offers valuable molecular information about dyes in traces, solvents and additives about inks, thereby 

offering direct determination and comprehensive understanding of blue ballpoint inks and giving a high level of 

confidence to discriminate the complicated evidentiary samples. In addition, direct analysis of the inks not only allows 

the avoidance of the tedious sample preparation processes, significantly shortening the overall analysis time and 

improving throughput, but allows minimized sample consumption which is important for rare and precious samples.  
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