
Ozone and bushfire smoke 

Photochemical smogs occur 
in cities when n i t rogen oxides 
a n d hydroca rbons , most ly 
from car exhausts , react 
toge ther u n d e r t he s t imulus 
of ultraviolet radia t ion from 
the sun . Scientists f rom 
CSIRO have recent ly found 
tha t s imilar react ions can 
take place w h e n the s u n 
shines on smoke from b u s h -
fires or f rom control led 
b u r n i n g in forests. 

T h e ma in p roduc t of t he 
react ions is ozone, a fo rm of 
oxygen so poisonous t h a t 
concent ra t ions as low as 
6 par t s pe r mil l ion can kill 
rats in 4 h o u r s . For tuna te ly 
t h e ozone b u i l d - u p in smoke 
is res t r ic ted to t h e tops of 
p lumes . 

T h e discovery of p h o t o ­
chemical ozone p roduc t ion in 
smoke was m a d e b y M r T o n y 
Evans , M r Nicholas K i n g , 

M r D a v i d P a c k h a m , a n d 
M r E d w i n S tephens d u r i n g 
research on pol lu t ion from 
control led b u r n i n g . M r 
Evans , of t h e Divis ion of 
App l i ed Organic Chemis t ry 
in M e l b o u r n e , is n o w making 
a detai led s tudy of t h e causes 
of t h e ozone b u i l d - u p . 

T o find ou t wha t ' s in t he 
smoke , M r Evans flies a 
small aircraft t h r o u g h i t . A 
m o n i t o r on b o a r d records 
ozone concent ra t ions . Car ­
b o n dioxide, n i t rogen oxides , 
a n d hydrocarbons are m e a s ­
u r e d ei ther in flight or in 
samples of smoky air b r o u g h t 
to t he g r o u n d . Ozone levels 
as h i g h as 0 · 2 p . p . m . have 
been recorded at p l u m e tops ; 
this compares wi th a max i ­
m u m of about 0 · 0 3 p . p . m . 
in unpo l lu ted air, a n d is 
similar to levels recorded 
du r ing t h e wors t p h o t o ­

chemica l smogs in Sydney 
a n d M e l b o u r n e . 

M r Evans has also meas ­
u r e d ul traviolet radia t ion at 
various levels in a p l u m e , a n d 
found tha t very little p e n e ­
trates t h r o u g h t h e smoke . 
F o r example , at lower levels, 
where smoke has r e d u c e d 
the visible radia t ion b y half, 
t he ul traviolet in tens i ty is 
less t h a n one- t en th of t ha t in 
clear sunl ight . I t seems 
tha t measurab le ozone p r o ­
duc t ion is res t r ic ted to the 
t o p of a p l u m e because t he 
smoke stops mos t of t he 
ul traviolet radia t ion f rom 
reaching lower levels. 

M r Evans will soon beg in 
labora tory exper iments 
a imed at sor t ing out t h e 
roles of various smoke con­
st i tuents in ozone format ion . 
Part icles , for example , m a y 
ei ther con t r ibu te to p r o d u c ­

t i o n of t h e gas or consume it. 
T h e eucalypt oils t ha t boil 
off w h e n g u m trees b u r n a n d 
t h e m o r e c o m m o n h y d r o ­
carbon combus t ion p r o d u c t s 
e thy lene and p ropy lene may 
have different roles . 

O n e in teres t ing feature of 
t he smoke examined is t ha t 
it has a m u c h lower concen­
t ra t ion of n i t rogen oxides 
t h a n city a tmospheres p o l ­
lu ted by car exhausts have. 
M r Evans is p lann ing exper i ­
men t s t o see if n i t rogen 
oxides added to smoke give 
r i se to h igher ozone concen­
t ra t ions . 
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A controlled burn. Ozone readings during flight through top of smoke plume. 


