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The Impact of Aerosol Particles on Human Life
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The Impact of Aerosol Particles on Human Life

Significance of Atmospheric Particles:

Health effect Climate and Chemical Reactions

The penetration of particles in the respiratory system
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The mass fraction of selected functlonal groups
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Hung et al"A Case Study of Single Hygroscopicity Parameter and its Link to the Functional Groups
and Phase Transition for Urban Aerosols in Taipei City” Atmos. Environ., 2016, 132, 240-248.




SO,(g) Oxidation in the Atmosphere
What we knew:

Gas phase: oxidation by hydroxyl (OH) radicals. I\c()i\/?/ld S

Aqueous phase: reactions of SO, with hydrogen
peroxide (H,0,) and O,(catalyzed by Fe3* and

Mn2* or uncatalyzed) significant in cloud, 0.1-1g/m3-air
A new mechanism:

- SO, o
H* Similar to the uncatalyzed O,
oH < 4 0, oxidation but different approach
H—|—
H” - SO5-, HSO53"

SO47,[HSOy4

Hung and Hoffmann, Environ. Sci. Technol.,
2015, 49, 13768-13776.
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Experimental Setup

Nebulizer gas,
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Enami, S.; Sakamoto, Y.; Colussi, A. J. Fenton chemistry at aqueous interfaces. Proc.
Nat. Acad. Sci. U.S.A. 2014, 111 (2), 623-628.




Intensity (x107, a. u.)

Results-HCIl(aq) exposed to SO,(g)
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Results-HCIl(aq) exposed to SO,(g)+H,0O,(g)
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Results-HCIl(aq) exposed to SO,(Q)
SO,

O>

SO3~, HSO3"
SO4~, HSOy4"
SO, + O, + H,0 2% SO, + O, + 2H*

SO, + 0, — SOy

SO;" + HSO, — HSO; + SO, (pH < 7)

SO,” + HSO,; — HSO, + SO,

HSO, + SO, — SO, + SO.* + H*

SO;" + SO, — 2 SO, + O,

HSO, + HSO,” — HSO, + SO, + H* (pH < 5)




Quantification of the conversion efficiency
exposed to SO,(g)

1. Sulfate concentration calibration using Na,SO,.

2. Adapting the reaction rate via H,0, (aq), Rys0,=
7.45x107 [HSO;][H,0,(aq)] [H*])/(1+13x[H*])) M/s

3. Assuming the reaction rate via the oxidation on the acidic
surface isRi=%vnAq (molecules si)
where v = (8RT/nM,,)¥? the mean speed of molecule, M,
IS the molecular weight of gas molecule, n is the molecule

number density, A Is the surface area of droplets and g Is
the reaction efficiency.

Contributed by former RAs: #R&% % and R fiXZ, instrument support from Dr. C.-C. Han




197 (x 103, a.u.)

| —
-

Lo
-

()
S

Sulfate Repose as a Function of pH
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Quantification of the conversion efficiency

Results- exposed to SO,(g)
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Quantification of the conversion efficiency
for SO,(g) to Sulfate on Acidic Droplets
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Conclusions

At pH < 4, the oxidation of SO, by O, on the interfacial air-
water surface by dioxygen may start to proceed in the absence
of catalysis due to the structural differences of water at the
Interface versus the characteristic water structure in bulk-phase
water.

The observed interfacial reaction is efficient and can act as a
major pathway for sulfate formation, especially at
environments lack of cloud processing or with limited H,0O.,.

In our field studies, sulfate is mainly distributed at sub-
micronmeter sized particles which is likely to formed via the
surface reactions.




