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Abstract =,

“Identification” of Unknown Outgassing Species Using Gas Chromatography-Mass
Spectrometry

Chemical species can be released, or outgassed, from materials such as polymers, epoxies, or foams.
These species can be unreacted starting materials or the product of complex decomposition reactions
and once released can interact with other materials. A conformal coating was discovered to outgas
which created concern regarding aging and interactions with other materials. To understand the risk,
experiments were undertaken to identify specific products and quantities. Outgassing was assessed
after various treatments (heat, vacuum, etc.) which would mitigate some source terms and is a
common strategy for certification by manufacturers and those performing outgassing measurements.
One major outgassed product detected in GC/MS (gas chromatography with mass spectrometry
detection) experiments, however, was assigned with high confidence as two different species by two
labs. Strange? Yes. In this situation it was possible for the measurement method to alter the measured
species, so identification confidence based on library spectral matching was high. We will discuss the
tools and process that demonstrates both labs were correct! This situation highlights the need
sometimes to perform additional experiments to identify a true unknown species involved with critical
materials and component investigations. We must remember that any analytical method is only
detecting a small subset of the chemical space. Various authors are attempting to define the process
of generating and communicate true “confidence” for GC/MS data [1,2]. Details and discussion of the
Uvikote story are presented in this context of identifying unknown outgassed products.

1. Milman, B. L.; Zhurkovich, I. K., The chemical space for non-target analysis. TrAC Trends in Analytical Chemistry 2017, 97,
179-187.

2. Schymanski, E. L.; Jeon, J.; Gulde, R.; Fenner, K.; Ruff, M.; Singer, H. P.; Hollender, J., Identifying Small Molecules via
High Resolution Mass Spectrometry: Communicating Confidence. Environ Sci Technol 2014, 48 (4), 2097-8.



Many Materials Outgas ) .
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There are many tools to measure ) .
outgassing

= Follow analytical chemistry trident
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GC/MS often considered the “gold standard”
because it provides “identification”




Outgassing and GC/MS — an easy fit ) S,
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GC/MS, the “Gold Standard” for identificatio@m“
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The confidence behind “identification” i &
subjective
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Many species were observed outgassing® &=
from conformal coating Uvikote
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Library match requires good separationsi) .
and/or deconvolution
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|dentification level 5, 4, and 3 i)t
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Level 2,1 : structural info from ) e
Fragmentation tree, compare to std.

Vapor detection of
chemical standard
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More Level 1: confirm retention time ) S,

Ethyl methacrylate

15:’5
r
:
48/
5
-
=
=
N' J\ s 1 M T T T T T T T T NLl J|Ul f Anl § T |11|
Time (migj) 10.00 15.00 2000
4-methyl-3-pentenoic acid
= 2&135
E
=
S 100000-
: _
g
I J\ }( i - A A ﬂ . ﬂﬂ : Jtlﬂ.

Time(mémy 1000 1500 '/ﬂoo'

\/ Uvikote retention time (major peak) = 22.3 minutes




So how do we get great library matches for
both 4m3PA and 2m2PA?
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Thermal rearrangement in-column!
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Thermal rearrangements often not noticed.

= Thermal labile compounds — Amirav labile steroids “injector is
the place where most dissociation can occur...”
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Can get both 2,2 and 4,3 with column
temperature ramps (ffap) but not inlet

temperature
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40-240 | 7.54 9.45 844 | 04 2101
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Conclusions m

= Many materials outgas

= Spectral libraries are very useful but should not replace
experienced data interpretation

= No single techniqgue can measure the universe of molecules
= “True” identification is a multi-step process

= Effort should match data objectives

= For the Uvikote outgassing — the method can transform and
affect the measured products.
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Fragmentation can provide info Ll
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