
Accepted Manuscript

Title: Analysis and classification of smokeless powders by
GC–MS and DART-TOFMS

Authors: Emily Lennert, Candice Bridge

PII: S0379-0738(18)30724-2
DOI: https://doi.org/10.1016/j.forsciint.2018.09.003
Reference: FSI 9472

To appear in: FSI

Received date: 22-5-2018
Revised date: 11-7-2018
Accepted date: 3-9-2018

Please cite this article as: { https://doi.org/

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.forsciint.2018.09.003
https://doi.org/


Page 1 of 31 

Analysis and classification of smokeless powders by GC-MS and DART-TOFMS  

Emily Lennert1, Candice Bridge1,2* 

1. University of Central Florida, Department of Chemistry, 4000 Central Florida Blvd, Orlando, 
FL, USA 32816 
 
2. National Center for Forensic Science, University of Central Florida, PO Box 162367, Orlando 
FL, USA 32816-2367 
 
 

* Corresponding Author and Address 
National Center for Forensic Science 
University of Central Florida 
PO Box 162367 
Orlando, FL, USA 32816-2367 
Phone: (+) 407.823.1263 
Fax: (+) 407.823.3162 
Email: cbridge@ucf.edu 
 
 

Highlights 

 Smokeless powders analyzed via GC-MS and DART-TOFMS to compare instrumental methods 
 Compounds observed were comparable between instrumental methods 
 Robust classification models were produced from both instruments 
 Indicates each instrument has a high probability of classifying new samples 
 DART-TOFMS is a suitable screening method for organic components in powders 

 

 

1 Abstract 

Partially burned smokeless powder particles may be present as a form of evidence following a shooting 

or explosive event, such as the explosion of a pipe bomb. The characterization and classification of residual 

smokeless powers may allow for a known sample, i.e. sample collected from a suspect, to be connected 

to an unknown sample, i.e. sample obtained from a crime scene. In this study, thirty-four (34) smokeless 

powders were analyzed using GC-MS and DART-TOFMS to determine how comparable the discriminatory 

power of each instrument was based on the smokeless powder constituents identified within each 
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