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Recently graduated in Analytical Chemistry/ Environmental 
Science from the University of Rostock, Rostock, Germany

Previous research focused on combustion aerosols and their 
toxicological effects

Now broadening scope to microplastic research and  post-
wildfire soil water repellency



T h e ( P I - T O F M S )  u s e s  h i g h  i n t e n s i t y  l a s e r s  f o r  s o f t  
i o n i z a t i o n  o f  v o l a t i l i z e d  m o l e c u l e s  f r o m  t h e  c a r b o n  

a n a l y z e r
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The output consists of mass to charge ratios for different temperature fractions

CO2

MnO2 catalyst
850 °C

Conversion of evolving 
gases to CO2

Sample oven
RT – 840 °C

Laser diode 
array 

405 –980 nm

Photo diode for 
reflected light

Photo diode for 
transmitted light

Photo diode

Laser diode
632 nm

NDIR

248 nm

Photoionization 
Mass 

Spectrometer

deactivated fused silica 
capillary in heated hose

Carbon analyzer thermogram of lignin

Temperature dependent fingerprinting of the 
evolving gas mixture



I n i t i a l  w o r k  i s  e x a m i n i n g  p r o f i l e s  f o r  d i f f e r e n t  
m i c r o p l a s t i c s

Plastic Production by Polymer in the USA, EU, China, and 
India in from 2002 -2014 
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Geyer, R., Jambeck, J. R., & Law, K. L. (2017). Production, 
use, and fate of all plastics ever made. Sci. Adv., 3(7). 
https://doi.org/10.1126/SCIADV.1700782



Initial tests show vaporization at different temperatures for different plastics, but these are within the 
OC3 fraction for the most part.  OC3 needs finer fractions for improved discrimination

• Thermal decomposition occurs in a single mass loss 
step for most materials (e.g., polystyrene PS, 
polyethylene terephthalate PET)

• Some materials degrade almost completely (99%) 
others form char (e.g., PET and crumb rubber)

• No major differences in thermal decomposition 
temperatures between similar plastics, see medium 
and high-density polyethylene

• Plastics from different polymer types can be 
separated by their thermal decomposition 
temperature

• Peak decomposition for different plastic types

• PS: ca. 420 °C

• PET: ca. 440 °C

• HDPE + MDPE: ca. 480 °C

• Crumb rubber (tire particles): ca. 380 °C

• What about natural materials that may cover 
particles as, for example, a biofilm?

Linear ramping in N2



Polystyrene profile is in OC3

OC3

• Cleavage of bond into differently sized 
oligomers

CH2
CH2

CH2

mz 104

mz 204

mz 306

Monomer: mz 104 Dimer: mz 204

mz 308

Trimer mz 306Polymer: mz 104



mz 78

mz 178

Polyethylene terephthalate profile is also OC3, but with a different molecular profile  
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mz 178

Tire dust has a more complex thermal and molecular profile
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Resin acid like abietic 
acid  in natural rubber 



Filter 
sampli

ng
Unit

PM2.5

CO

SO2

NO-NO2-
NOx

Aethalomete
r

Filter 
sampling

Unit

PM2.5

h 
ν

CO2

Oxidative flow tube 
reactor for aerosol aging

Ponderosa 
pine duff

Sampling 
pump

Sampling 
pump

Water 
impinger

Flow 
controller 

B i o m a s s  l a b o r a t o r y  b u r n i n g  t e s t s  a r e  e x a m i n i n g  
p r o f i l e s  f o r  f r e s h  a n d  a g e d  e m i s s i o n s

F r e s h  a n d  a g e d  b u r n  a r c h i v e d  s a m p l e s  w i l l  b e  
a n a l y z e d  f o r  c o m p a r i s o n
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