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Ice surface in climate B
modeling:

sea water,ice polar stratospheric
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~ tropospheric ice clouds

A Snow: active location for chemical reactions

A Snowlice crystals contain small areas of disordered water
molecules, where most solutes are located:

A QLL (quasi-liquid layer) - air-ice interface

A LLR (liquid-like regions) - within the ice matrix
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Ice surfaces and Atmospheric

Chemistry

Alce/snow foster photochemical

reactions

A Only the rates of few
photochemical reactions have

been studied

A Research data shows reaction
enhancement for certain
molecules on ice and similar

rates for others
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Photochemical Reactions are Enhanced on

Ice
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T~250-27/0K
Photochemistry in snow and
Could be due to: tropospheric clouds
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Modeling the Absorption Spectra of
Organic Molecules

A Light absorption bands that tail off to zero
between 280-320 nm

Guaiacol

A Slightly soluble in water

AVapor pressure between 0.001 and 10kPa

Phenol
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Modeling the Absorption Spectra of
Organic Molecules

Multiscale/multimodel approach

A Large-scale classical Molecular Dynamics (MD)ESEEEtEEEssaars
A 1000s of atoms, 100s of nanoseconds
A Equlibrate the QLL at the ice surface

A characterization of solvation/adsorption of selected molecules

A maximum of 100s of atoms, productions runs of a maximum of 100 picoseconds

A First-principles Molecular Dynamics

A Absorption Spectra Calculations f O

A Using computer-intensive Time-Dependent Density Functional Theory calculations

‘ \ Timrov, |. et al J Chem Theory Comg2016)
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Characterization of ice surfaces .

- TIP4P/lce model
- Temperature: 200 to270 K

p ing/cm3

p ing/lcm3
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Molecules on Ice

- Temperature: 263 K

1D Density Profile

methoide
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- Production run: 100 ns

R W%&$
wﬂmwk B r
B gy
3%&&% G4
T J\»WMH WMW
(AT Ak Fk )
_.ro,w,,sm.m \ﬁ.cﬁ W %

100

60

axis coor

40

dinates (A)

UCDAVIS



Free Energy of Solvation

Guaiacol Phenol
Conditions ' AAL A Conditions
300K (Water) 5.94 6.8 300K (Water) 6.62 5.84
270K (Water) - 7.63 270K (Water) - 6.52
270K (Ice 270K (Ice
Surface) - 9.92 Surface) 15.65
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First-Principles Molecular Dynamics

AGas phase, agueous solution
(300K) and on surface of ice
(263K)

ARepresentative clusters will be

used to comy
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