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Diurnal

Diurnal variability exists

North-central 

Minnesota

PCBs higher during 

the day

Temperature driven 

volatilization?

Hornbuckle and 

Eisenreich Atm Env 

1996 

PCBs
Air temp



Diurnal

PCDD/Fs in 
New Jersey

Not many studies 

measure 

PCDD/Fs on short 

times scales (12 

hours) due to 

analytical 

problems.

Hard to see a 

pattern, but 

perhaps higher at 

night?

Lohmann et al. 

Atm Env 2003



Diurnal

PAHs: urban 
vs. over water

PAHs higher in 

daytime at urban 

site, also showing 

spikes during rush 

hours

PAHs relatively flat 

at the over-water site

Dachs et al., Atm 

Env 2002



Diurnal

PAHs in Finokalia, Greece

Remote marine area, 

PAH max at noon 

coincides with OH max

Tsapakis and 

Stephanou ES&T 2007



Diurnal

Particle phase PAHs
(Finlayson -Pitts and Pitts 2000)



Diurnal

Diurnal variability of PCBs depends on location

MacLeod et al ES&T 2007

PCBs higher at night in urban areasPCBs higher during the 

day in remote areas 

(similar to Hornbuckle 

and Eisenreich 1996)



Diurnal

Causes of diurnal variability

ÅTemperature 
driven 
volatilization

ÅMixing Height 
changes

ÅHydroxyl 
radical 
reactions

ÅType of source

Hazelrigg            Chicago            Finokalia

MacLeod et al. (2007) modeled diurnal variability in 

PCB concentrations as a function of:

MacLeod et al ES&T 2007



Diurnal

Photochemical reactions

ÅReactions of PCBs with OH

ÅReactions of PAHs with
ïOH

ïNO3



Diurnal

Reactions with OH

ÅOH radical has been called the ñtropospheric vacuum 
cleanerò because it reacts with nearly all organics in 
the troposphere.

Å OH is formed primarily from the photolysis of ozone 
and usually peaks at noon.

ÅOH concentrations at night are typically at least 10 
times lower than during the day.



Diurnal

Reactions of PCBs with OH

Anderson and Hites 
(ES&T 1996) did lab 
studies to show that 
PCBs react with OH 
at significant rates.  

PCBs with more 
chlorines react more 
slowly.

For comparison: k for 
phenanthrene is 
31x10 -12 (3 to 10 
times faster)



Diurnal

Reactions of PCBs with OH

Totten et al. (2002) 
published evidence 
that diurnal variability 
in PCB concentrations 
in urban areas is due 
to reactions with OH. 

Reactivity pattern was 
same as seen in 
Anderson and Hitesô 
lab studies. 

Totten et al. 
Chemosphere 2002



Diurnal

PCBs+OH:  Half lives 2 -34 days

Anderson and Hites 

ES&T 1996)

penta



Diurnal

Reactions of PAHs 
with OH

Simcik et al. 1997



Diurnal

Formation of nitro -PAHs

(Finlayson -Pitts and Pitts 2000)



Diurnal

Reactions of PAHs with NO 3

NO3 photolyses 

rapidly, so it is 

only important at 

night

(Finlayson -Pitts and Pitts 2000)



Diurnal

PAH half lives

(Finlayson -Pitts and Pitts 2000)


