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Urban Areas

• Impervious surfaces
• Distorted environment
• Concentration of 

emission sources
– Transportation
– Energy generation
– Industrial activities 
– Anthropogenic activities

• Consumer products
• Bacteria & fungal 

emissions
• Cooking



Surface FilmsSurface Films
Ubiquitous

Composition representative of air quality 
Diamond et al. 2000 Environ Sci Tech 34:2900-2908

Gingrich et al. 2001 Environ Sci Tech 35:4031-4037

Formed by:
– Particulate matter deposition Liu et al. 2003 Environ Pollut 122:51-61

– Gas-phase partitioning

Significance to Chemical Fate
Changed functionality of impervious surfaces Lam et al. Submitted

Chemical mobility Priemer & Diamond 2001 EST 36:1004-1013



Chemical Fate
Gas & particle emissions

Particle formation & growth 
Source: Volatilization 

of VOCs & SOCs

Transfer: Precipitation washoff

Sink: Gas- & Particle-phase
Deposition

Wu, Harner, et al. 2005



Surface Films



Film Growth 

y = 1.7423x + 6.2406
R2 = 0.8994
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Film growth rate of ~2 nm/day
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Film Composition
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Inorganic Matrix

Cheung 2004

Quartz
Calcite
Dolomite



SO4/NO3 Concentrations
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Total Alkanes (ng/m2)
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n-Alkanes in 
Film (ng/m2) 
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Monoacids – Seasonal Pattern
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Chemical Fate

Wu, Harner, et al. 2005

Sink: Gas-phase Deposition 
(Rudich & co-workers, Dubowski et al., 
Donaldson & co-workers)

Particle-phase Deposition

Source: Volatilization 
of VOCs & SOCs

Transfer: Precipitation washoff



Metal Deposition:
with (dirty) and without (clean)
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Accumulation & Removal
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PAH Composition & Removal

% Washoff Σ14PAH
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Wash-off & Solubility
% Washoff of PAH as a Function of Solubility
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KFA = foc * KOA

6

9

12

15

7 8 9 10 11 12 13 14 15 16

log K OA

lo
g

 K
F

A

KFA S em i-Rura l S uburban Urban/Lt. Indus. U of T  - B

U of T  -  L Urban East Urban W est KFA  = KOA

Gas-Phase Partitioning



Chemical Dynamics: Urban
HEPTA-PCB

Diamond et al. 2001 Chemosphere



Chemical Transport from FilmChemical Transport from Film
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Chemical Dynamics: Forested
HEPTA-PCB

Priemer and Diamond 2002 Environ Sci Technol
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