
Perth's water to be purified by 
magnetic process 

Per th ' s conven t iona l water 
t rea tment p lan t shou ld soon 
be jo ined by a nove l p lan t 
tha t purif ies water m u c h 
m o r e quickly and efficiently 
by u s i n g m a g n e t i c forces to 
h e l p t he se t t l ing ou t of 
impur i t i e s 

T h e n e w 'Sirof loc ' 
d e m o n s t r a t i o n p lant , 
p roposed to be bu i l t at the 
P e r t h suburb of Mir rabooka , 
wi l l t reat 35 m i l l i o n l i tres a 
day. I t follows on from the 
success of a 
140 000-li tre-daily pi lot p lan t 
t ha t t u rned co loured , tu rb id 
bore water con t a in ing 
hydrogen su lph ide and 
organica l ly b o u n d i ron in to 
c lean potable water . 

Sirofloc was developed at 
t he CSIRO D iv i s ion of 
C h e m i c a l T e c h n o l o g y a n d is 
a process whereby impur i t i e s 
are a t t racted by electrosta t ic 
forces on to smal l par t ic les of 
t reated m a g n e t i t e . T h e 
par t ic les are t h e n 
magne t i zed , c a u s i n g t h e m to 
aggregate i n to la rge c l u m p s 
that sett le o u t very qu ick ly ; 
c lean water , ready for 
c o n s u m p t i o n , is left beh ind . 

Capi ta l iz ing o n c e aga in on 
t h e m a g n e t i c property of 
m a g n e t i t e , a s t rong m a g n e t i c 
field and a n alkal i w a s h are 
used to str ip t he subs t ance 
from its a c c o m p a n y i n g 
s ludge . T h e recovered 
magne t i t e is n o w ready for 
re -use . 

T h e t r ea tmen t react ivates 
t h e magne t i t e par t ic les — 
they acqu i re posi t ively 

cha rged surfaces — so tha t 
they at t ract and ho ld 
col lo idal ma t t e r , a lgae, 
bacter ia , d issolved co loured 
mate r i a l , and o the r 
impur i t i e s , w h i c h genera l ly 
have a nega t ive cha rge . 

C o n v e n t i o n a l water 
t r ea tmen t typically u s e s 
a l u m to r emove turbidi ty and 
co lour (largely d u e to clay 
and h u m i c acids) by 
f loccula t ion. Posi t ively 
charged par t ic les of 
a l u m i n i u m hydroxide act 
l ike t he magne t i t e par t ic les 
do a n d b ind t h e impur i t i e s 
in to loose aggrega t ions 
(floes), w h i c h la ter set t le out . 

A f locculant shou ld have a 
relat ively h i g h surface area 
(and h i g h e lect r ica l charge) 
to a l low it to a t t ract a n d ho ld 
t he m a x i m u m a m o u n t of 
impur i t i e s . O n the o the r 
h a n d , t he floc formed shou ld 
set t le ou t quickly and form a 
s ludge c o n t a i n i n g a 
m i n i m u m a m o u n t of water . 

Unfor tuna te ly , t he se two 
r e q u i r e m e n t s confl ict : f ine, 
h igh ly c h a r g e d flocculants 
w i th relat ively h i g h surface 
area p roduce flocs tha t set t le 
s lowly a n d they form 
ge la t inous watery s ludges . 
T h e cost of s u b s e q u e n t 
s ludge dry ing a n d d isposal 
can often be h i g h . 

By compar i son , t he 
m a g n e t i c flocs c a n be very 
f ine, yet set t le qu ick ly 
because they c l u m p toge ther 
w h e n magnet ized . Sirofloc 
p roduces a n a lka l ine l iqu id 
s ludge tha t is easily dea l t 
wi th . 

F u r t h e r m o r e , t he 
convent iona l a l u m process 
takes 1—2 h o u r s i n la rge 
sed imen ta t ion t anks , 
followed by f i l ter ing t h r o u g h 
sand to t rap l i nge r ing 
par t ic les . Sirofloc takes only 
ab o u t 15 m i n u t e s and 
s u b s e q u e n t f i l t rat ion is no t 
expected to be necessary . 
T h e greater speed m e a n s 
that t he size of t he p l a n t c a n 
be reduced , l ead ing to 
s ignif icant cost savings for 
large p lants . 

T h e specially t reated 
magne t i t e wil l clarify waters 
that are ha rd to treat w i t h 
a l u m , s u c h as reservoir 
water . S u c h water is u sua l ly 
clear of suspended ma t t e r 
bu t coloured by dissolved 
organic mater ia l f rom 
surface c a t c h m e n t debr i s . 
T h e h u m i c acids r e spons ib l e 
for t he colour , however , wil l 
readi ly b ind to t he t reated 
magne t i t e . 

Cer ta in turbid wa te r s do 
n o t r e spond to t r e a t m e n t 
wi th magne t i t e a lone . I n 
these s i tua t ions , o rgan ic 
polyelectrolytes are u s e d i n 
con junc t ion wi th magne t i t e . 
T h e s e so luble o rgan ic 
po lymers enab le tu rb id 
waters to be clarified w i t h o u t 
t he u s e of a l u m a n d i ts 
associa ted s ludge p rob lem. 

T h e n e w Sirofloc p l an t is 
l is ted as one of t h e first 
projects to be suppor ted by 
the N a t i o n a l Water 
T r e a t m e n t Sys tems 
D e v e l o p m e n t C e n t r e 
(proposed by the D e p a r t m e n t 
of Product iv i ty to h e l p t h e 
deve lopment and m a r k e t i n g 
of water t r ea tmen t 
t echnology i n Aus t ra l ia ) . 

T w o o ther i m p o r t a n t 
deve lopment works wi l l soon 
be bui l t — a S i r o t h e r m p lan t 
to treat 5 mi l l i on l i t res a day 
and a m a g n e t i c 
dealkal izat ion p l a n t (500 000 
l i t res a day). S i r o t h e r m is a 
process tha t uses a n 
ion -exchange r e s in 
recharged by ho t water , and 
the o ther p rocess u s e s 
m a g n e t i c res ins for t rea t ing 
h a rd alkal ine water . B o t h 
were developed by CSIRO in 
con junc t ion w i t h I .C . I . 

By 1990, it is e s t ima ted 
tha t Aus t ra l ian ci t ies wi l l 
have expended m o r e t h a n 
$500 mi l l i on o n n e w water 
t rea tment p lan t s . P e r h a p s 
t he n e w CSIRO t e c h n i q u e s 
wil l lead to r educ t ions i n 
the cost of pur i fying our 
water . 
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