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- Aerosols can deposit in the lungs causing asthma, allergies, and cancer

- Ammonium nitrate makes up ~40% by mass of all particulate matter with a width of
less than 2.5 um



Our group’s software

Maintained at GitHub: https://github.com/steventopper/Transrot

Used for predicting the structures of nanoparticles
(simulated annealing Monte Carlo geometry
optimizations)

Minimizes energy according to OPLS force field
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Van der Waals Electrostatic

Followed up by density functional theory calculations (wWB97M-V/6-311+G(2df,2p))


https://github.com/steventopper/Transrot

RELATIVE ABUNDANCE

Positive-ion sputtered mass spectrum from the literature
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RELATIVE ABUNDANCE

Positive-ion sputtered mass spectrum from the literature
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Explaining the peaks in the positive-ion sputtered
mass spectrum

DFT wB97M-V/6-311+G(2df,2p)
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Dissociation of: = ENH4 ENH3 mHNO3
[ 1+
NH,* + (NH,NO3),, ——  [(NHLNO3),NH,]

NH, + [(NH,NO3),_.NH,HNO;]* — [(NH,NO3),NH,]*

HN03 + [(NH4N03)n_1NH3NH4] + > :(NH4N03)nNH4_: +



AV = V'::Ll_—l -

100 -
80 A
60:
40 1

20 |

RELATIVE ABUNDANCE

L4

185

OPLS

180

'_l
~J
(&)}

'_L
~J
o

165

AV_ * (Kcal/mol)

160

155

1 T

100 200 300 400 500 600
m/z
Dunlap and Doyle J. Phys. Chem. (1996)

10




ABUNDANCE

100 1

80 4

60 -

40 +

20

Negative-ion sputtered mass spectrum
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Explaining the peaks in the negative-ion sputtered

DFT wB97M-V/6-311+G(2df,2p)
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Dissociation of: ENO3 ENH3 mHNO3

(NH,NO3),, ——  [(NH4NO3),NO3] ~
[((NH4NO3),_HNO3N O3] ~ > [(WH4NO3),NO3] ~

[((NH4NO3)—1NH3NO3] = —> [(NH4NO3),NO3z]~
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OPLS
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Future Work and Acknowledgments

* Finish DFT calculations on all peaks and explain the “b” and “c” peaks
in the negative-ion mass spectrum

* Would repeated sputtered mass spectra show the same trends?

* Continue predicting the structures of larger nanoparticles
* When does it start looking like the bulk?
* What is special about the n=16 peak?
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