
A corrosion map 
of Melbourne 

Two years ago, and again last year, scientists from the 
CSIRO Divisions of Building Research and Mineral 
Chemistry placed hundreds of small steel plates 2 km 
apart on power poles throughout the 900 sq km of the 
Melbourne metropolitan area. 
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T h e same p h e n o m e n o n c o u l d b e o c c u r ­

 o c c u r



T h e plates have n o w been recovered 

and, f rom measu remen t o f their c o r r o s i o n 

rate, the scientists have prepared a c o n ­

tour m a p o f M e l b o u r n e s h o w i n g where 

co r ro s ion is greatest. 

T h e m a p s h o w s that c o r r o s i o n result­

ing f rom air po l l u t i on in industrial areas 

is less severe than that i n d u c e d by sea air 

near Por t Ph i l l ip Bay. Areas near busy 

roads s h o w little m o r e c o r r o s i o n than 

e l sewhere , sugges t ing that m o t o r veh ic l e 

e x h a u s t s are n o t t r o u b l e s o m e i n this 

regard. 

Rus t i ng o f steel in M e l b o u r n e air ap­

pears to d e p e n d very m u c h o n the degree 

o f exposure to the weather, but in any case, 

steel materials are cons iderab ly better of f 

in M e l b o u r n e than in many overseas cit­

ies , even s o m e that are away f rom the sea's 

i n f l u e n c e . F o r e x a m p l e , c o n d i t i o n s in 

L o n d o n , C h i c a g o , and M a n i l a are m u c h 

m o r e c o n d u c i v e to c o r r o s i o n . 

T h e m a p has revealed s o m e areas no t 

previous ly cons ide red c o r r o s i o n t rouble 

spots , name ly M e l b o u r n e ' s three airports 

and a sewage-pur i f ica t ion plant. 

Information 

E a c h major Austral ian city spends c o n ­

siderable effort in m o n i t o r i n g and c o n ­

t rol l ing air po l lu t ion . H o w e v e r , there is 

l i t t l e i n f o r m a t i o n a b o u t h o w m u c h 

material d a m a g e air p o l l u t i o n actual ly 

causes . 

It is pos s ib l e , a l though expens ive , to 

c o n t i n u o u s l y m o n i t o r the levels o f c o r ­

rosive pollutants s u c h as sulfur d i o x i d e 

in the air, and relate these to c o r r o s i o n 

damage t h r o u g h an exper imenta l ly de ­

termined relat ion. 

A m u c h cheaper p rocedure is to e x p o s e 

numbers o f meta l spec imens to the air and 

measure their c o r r o s i o n directly after a 

f ixed per iod . T h i s has b e e n d o n e before 

at isolated sites in a n u m b e r o f c i t ies , but 

M r G e o r g e K i n g and M r K e i t h Mart in , 

o f the D i v i s i o n o f B u i l d i n g Resea rch , and 

M r John M o r e s b y o f the D i v i s i o n o f M i n ­

eral Chemistry , dec ided to c o n d u c t a m u c h 

b igger study, l o o k i n g at the entire M e l ­

bou rne r e g i o n in sufficient detail to a l l o w 

them to draw con tou r s o f equal c o r r o s i o n 

rate. 

Prev ious ly , the rate o f c o r r o s i o n in a 

n u m b e r o f Aus t ra l i an c i t i e s had b e e n 

studied (see the b o x ) , but it b e c a m e clear 

that e x p o s i n g steel plates at a f e w isolated 

sites d idn ' t g ive e n o u g h informat ion to 

rate the general cor ros iveness o f a ci ty 's 

air adequately. 

T h e ma in a im o f the study was to p ro ­

vide the in format ion needed to ma tch c o r ­

r o s i o n - p r o t e c t i o n m e a s u r e s w i t h the 

The scanning electron microscope used to 

corros ion-suscept ib i l i ty o f different sites. 

T h e best c h o i c e o f materials and co r ro ­

s ion-pro tec t ion t echn iques c o u l d then be 

made , leading to savings in m o n e y , effort, 

and resources . 

T h e study f indings w o u l d a lso assist 

in any attempt to quantify the damage done 

by air pol lutants . 

Hundreds of specimens 

A t m o r e than 300 sites, loca ted largely o n 

a 2 - x 2 -km grid, the scientists p laced 

standardized steel plates o n p o w e r po le s 

3 •7 m above the g round and fac ing north. 

T h e plates, made at the B H P R e s e a r c h 

Labora tor ies , were o f a specia l coppe r -

bear ing a l loy steel that was k n o w n to c o r ­

rode un i fo rmly even w h e n m i n o r varia­

t ions in c o m p o s i t i o n occur red . 

Plates were also e x p o s e d at sites w h e r e 

the E n v i r o n m e n t Pro tec t ion Author i ty o f 

Vic to r ia mon i to r s air quality. T o c h e c k 

for the i n f l u e n c e o f v e h i c l e exhaus t s , 

samples were m o u n t e d a long t w o roads 

wi th heavy traffic — the B u r w o o d H i g h ­

way and the Pr inces H i g h w a y . 

analyse corrosion products. 

After either 1 or 2 years' exposu re , the 

plates were retrieved, c h e m i c a l l y c l eaned 

o f rust, and w e i g h e d to de te rmine the 

amoun t o f material that had been lost by 

rust ing (on average, each sample lost be ­

tween 1 and 2 grams) . A smal l scraping 

f rom the surface prior to the c l ean ing was 

a lso kept for later analysis, w h e n its i o n i c 

c o m p o s i t i o n wi l l be determined. T h i s wi l l 

s h o w fairly c o n c l u s i v e l y what type o f air 

po l l u t i on (in particular, whe ther sulfur 

d i o x i d e or sea spray) is r e spons ib le . 

T h e researchers converted the mass loss 

to a c o r r o s i o n rate quo ted in terms o f 

th ickness los t per year. M o s t sites re­

turned annual figures o f 10—20 μm. 

Interest ingly, the rate o f c o r r o s i o n as 

measured by samples exposed for 1 year 

Corrosion from air pollution 
is less severe than that 
induced by sea air. 

A portion of the corrosion map of Melbourne. The highest values are found next to 
the Bay. 
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differed s ignif icant ly, a l though cons i s t ­
ently, f rom that for 2-year samples . T h i s 
was partly because rusting s lows d o w n 
wi th t ime and partly because o f variability 
in the weather . 

Apart f rom c l ima t ic factors, it is we l l 
k n o w n that the main factors i n f luenc ing 
the rate o f c o r r o s i o n are the concen t ra t ion 
o f sulfur d iox ide and the abundance o f salt 
spray. W h e n all the data were plot ted, it 
was immedia te ly apparent that the last 
factor stands ou t as the mos t important 
feature o n the M e l b o u r n e scene . 

M a x i m u m c o r r o s i o n rates were found 
at sites near Por t Ph i l l ip Bay. Wi th in a 
few hundred metres o f the Bay, c o r r o s i o n 
rates o f 2 0 - 30 μm per year were recorded , 
but at the beachfront itself, where metal 
is direct ly e x p o s e d to wind-dr iven salt 

Corrosion around Australia 

spray, values o f u p to 60 μm per year were 
found . 

In the absence o f any major sources o f 
pollutants , the co r ro s ion rates decreased 
un i fo rmly to 16 μm per year wi th in 1 - 2 
k m o f the coast . H o w e v e r , the effect o f 
pol lutants emanat ing f rom the western 
indus t r ia l subu rbs , and in the sou th ­
eastern r e g i o n near Car rum D o w n s , was 
no t iceab le . In these areas values above 16 

μm pe r y e a r w e r e m a i n t a i n e d u p to 
8 k m inland. 

T h e c o r r o s i o n rates proved lowes t in 
the north and east, a l though local hot spots 
stand out . In t r iguingly , t w o o f these are 
M e l b o u r n e airport and a factory c o m p l e x 
at Fairfield. 

Elevated levels were found near all in­
stallations l i censed by the E P A to dis­
charge m o r e than 100 kg o f sulfur d iox ide 
per hour . M o s t o f these are near the cen ­
tral bus iness district, but the effect o f the 
isolated source at Fairfield is particularly 
striking. 

A s men t ioned earlier, the effect o f traffic 
is obv ious ly small , as readings taken a long 
major roads are c l o s e to normal . 

T h e relatively h igh cor ros ion rate found 
at Ca r rum D o w n s appears to be assoc i ­
ated wi th a nearby sewage-pur i f ica t ion 
plant. T h e l i censed e m i s s i o n o f sulfur 
d i o x i d e f rom this source , howeve r , is on ly 
8 tonnes per a n n u m — m i n i s c u l e w h e n 
c o m p a r e d wi th industrial sources . T h e 

CSIRO researchers suspect that the expla­
na t ion may have m o r e to d o wi th the 
amoun t o f water ly ing around, w h i c h may 
increase the humidi ty . 

A handful o f steel plates were loca ted 
c l o s e to trees, and it is interesting to note 
the dis t inct ly l o w e r c o r r o s i o n values that 
they recorded. A s a c o n s e q u e n c e , these 
sites were e x c l u d e d from the map . P o s ­
sibly these readings support the v i e w that 
vegeta t ion can ameliorate air po l l u t i on by 
f i l ter ing and abso rb ing the pol lu tants . 
A n o t h e r exp lana t ion c o u l d be that the 
trees are prevent ing the samples f rom get­
ting wet . T h e researchers are studying this 
aspect further. 

T h e corros ivi ty m a p o f M e l b o u r n e has 
been r ep roduced in cons iderab le detail 
wi th the assistance o f the M e l b o u r n e and 
M e t r o p o l i t a n B o a r d o f W o r k s . It has 
aroused great interest a m o n g loca l c o u n ­
c i l s , c o r r o s i o n technolog is t s , and envi ­
ronmental is ts w h o d i scussed it at a recent 
s e m i n a r at the D i v i s i o n o f B u i l d i n g 
Research . 

It is h o p e d , if funds permit , to repeat 
the exerc ise for Sydney. 

Andrew Bell 

M o r e about the topic 

' A De ta i l ed Corros iv i ty Survey o f M e l ­

bourne . ' G . A . K i n g , K . G . Mart in , and 

J. F . M o r e s b y . ( C S I R O D i v i s i o n o f 

Bu i ld ing Resea rch : Highe t t 1982.) 

M r Mart in and M r K i n g had used the 
t e c h n i q u e they e m p l o y e d for the M e l ­
bou rne study before , a l though in a very 
m u c h m o r e l imi ted way, in a survey o f 
seven major Austral ian capitals. I n that 
survey , n o m o r e than four si tes w e r e 
c h o s e n in any ci ty. Never the less , the w o r k 
provided s o m e informat ion o n the relative 
cor ros iveness o f the air in these c i t ies . 

It s h o w e d that, at that t ime, c o n d i t i o n s 
in Sydney and Perth were m o r e cor ros ive 
than those in Brisbane, Canberra , A d e ­
la ide , M e l b o u r n e , and Hoba r t (see the 
table). 

A l t h o u g h industrial areas s h o w e d m o r e 
c o r r o s i o n than residential o n e s , the effect 
was n o t as large as y o u m i g h t expec t . In 
Perth there was little difference be tween 
sites, and in Hobar t the industrial l o c a ­
t ions sampled gave c o r r o s i o n f igures on ly 
2 6 % h igher than the sample sites e lse­
where in the ci ty. I n Sydney, the co r ro ­
s ion rate was 5 8 % h igher in the industrial 
areas than e l sewhere . 

C o r r o s i o n rate was found to correlate 

better wi th ' t ime o f wetness ' than wi th 
industrial activity. T h i s factor is der ived 
by c o m b i n i n g figures for rainfall, evap­
orat ion, and n u m b e r o f frosty n ights . 

Ana lys i s o f rust by an X-ray energy-
d i spers ive spec t rome te r i nd i ca t ed that 
sulfur ( f rom sulfur d i o x i d e ) was the major 
e l ement i nvo lved in co r ro s ion , a l t hough 
ch lo r ide s ( f rom sea spray) were impl i ­
cated in the relatively h i g h c o r r o s i o n fig­
ures for Perth. T h e large in f luence o f 
M e l b o u r n e ' s sea air in the m o s t recent 
study d id no t s h o w u p in this earlier work . 

Interestingly, a similar exper iment with 
standard steel samples was carried ou t in 
1968 — s o m e 10 years before the inter-city 
c o m p a r i s o n was undertaken — at the t w o 
sites sampled in M e l b o u r n e . T h e s e fig­
ures sugges t that the c o r r o s i v e n e s s o f 
M e l b o u r n e air has halved over the decade . 

Corros ivi ty measurements at s o m e A u s ­
tralian ci t ies . K . G . Mart in and G . A . 
K i n g . Corrosion Australasia, 1 9 8 1 , 6, 
1 0 - 1 5 . 

Some cities are more given to corrosion 
than others, and industrial sites are 
more corrosive than residential ones. 
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Corrosion from highest to lowest 

average 
rate 
(μτη per heavy 
year) industrial 

city and site number 

31 -4 
22-2 
21-7 
20-6 
19-9 
1 7 1 
16-8 
14-7 
13-5 
1 3 0 
12-7 
11-5 
11-4 
10-3 

8 -3 
6-3 

Sydney (2) 
Adelaide (3) 
Perth (4) 
Perth (3) 

Melbourne (2) 

urban 
industrial residential 

Perth (1) 

Perth (2) 
Brisbane (2) 

) 
Adelaide (2) 
Hobart (2) 

Sydney (1) 

Canberra (2) 

Canberra (1) 
Brisbane (1) 
Melbourne (1 
Hobart (1) 
Adelaide (1) 




