
Not all chemical gypsum is dumped. At Newcastle, some 
is taken away for making plaster or soil-conditioner. 

about 150 0 0 0 tonnes escape 

d u m p i n g ; s o m e two-thirds o f 

this is used for mak ing 

g y p s u m plaster l in ing boards 

in N e w S o u t h Wale s and 

Queens l and , and the 

remainder for soi l -

c o n d i t i o n i n g . Ye t w e m i n e 

about a m i l l i o n tonnes o f 

natural g y p s u m each year; 

w h y m i n e all this w h e n so 

m u c h c h e m i c a l g y p s u m is 

discarded? 

O n e g o o d reason is that 

c h e m i c a l g y p s u m conta ins a 

n u m b e r o f impuri t ies — 

main ly phosphate , f luor ide , 

and salts o f a l u m i n i u m and 

i ron — that c a n cause 

diff icult ies in the manu

facture o f plasterboard (they 

make the plaster set t oo fast). 

Manufacturers o f the 

p roduc t therefore prefer the 

natural material, or m i x the 

c h e m i c a l type wi th natural 

g y p s u m . 

H o w e v e r , the cos t o f 

m i n e d g y p s u m is increas ing 

rapidly, pr incipal ly d u e to 

the r is ing cos t s o f energy 

and transport. Plaster 

manufacturers in the eastern 

States obta in their g y p s u m 

from m i n e s in Sou th 

Austral ia or f rom o n e at 

Mi ldura . Y e t c h e m i c a l 

g y p s u m is p r o d u c e d c l o s e by , 

virtually in their back yards. 

Fur thermore , 

env i ronmenta l regulat ions 

are b e c o m i n g stricter, and 

current d isposa l me thods 

may no t be a l l owed to 

c o n t i n u e indefinitely. 

M r Julius Beretka o f the 

C S I R O D i v i s i o n o f B u i l d i n g 

Resea rch heads a team 

under taking research to 

make sure that Austral ian 

industry can use c h e m i c a l 

g y p s u m wi thou t the 

p r o b l e m s encoun te red to 

date. Japan, G e r m a n y , and 

Scandinavia have rel ied 

main ly o n c h e m i c a l gypsum 

for many years — keeping 

impuri t ies at a l o w level by 

m o d i f y i n g the p h o s p h o r i c 

ac id p rocess o r purifying the 

g y p s u m by-product . 

M r Beretka cons iders that 

i n the Austra l ian si tuation 

the best approach is o n e that 

seeks to neutralize the 

interfering effects o f 

impuri t ies . Resul t s ob ta ined 

i n his laboratory support the 

be l ie f that this can b e d o n e 

easily and e c o n o m i c a l l y . 

T h e m a i n requi rement is 

to add smal l quantit ies o f 

q u i c k l i m e to the c h e m i c a l 

g y p s u m to neutral ize the 

p h o s p h o r i c ac id residue. 

T h e mix ture is then ca l c ined 

(heated) l ike natural g y p s u m 

and l ight ly g round to a f ine 

p o w d e r . A l t h o u g h the 

result ing plaster sets m u c h 

t o o qu ick ly , the addi t ion o f a 

c o m m e r c i a l retarder readily 

o v e r c o m e s that p r o b l e m . 

W h e n m i x e d with water, 

the ca l c ined c h e m i c a l 

g y p s u m mix tu re p roduces 

plaster p roduc t s similar in 

appearance and propert ies to 
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Plaster 
products from 
a by-product 

Plants that p roduce 

p h o s p h o r i c ac id f rom rock 

phospha te for fertilizer 

manufacture operate at 

Br isbane , K w i n a n a , 

M e l b o u r n e , and Newcas t l e , 

and together each year 

p r o d u c e about 840 000 

tonnes o f c h e m i c a l g y p s u m 

as a by-product . M o s t o f it is 

d u m p e d . 

In M e l b o u r n e , the 

material is c o n s i g n e d to pi ts ; 

at K w i n a n a it finishes u p in 

C o c k b u r n S o u n d ; in 

Br isbane and Newcas t l e , 

smal l quantit ies o f it are still 

d iscarded in to the sea. 

T h i s year t w o m o r e 

p h o s p h o r i c acid plants — 

o n e at K w i n a n a and another 

at G e e l p n g — are due to 

start opera t ion , and the 

c h e m i c a l g y p s u m wi l l be 

d i sposed o f in the sea. 

C h e m i c a l gypsum, also 

k n o w n as by-product g y p s u m 

or p h o s p h o g y p s u m , is fairly 

b e n i g n . S o m e o f the material 

no t d u m p e d (and s o m e 

natural gypsum) is used as a 

so i l - cond i t ioner to break u p 

c layey so i l . T h e ma in 

reservation c o n c e r n s the by

produc t ' s con ten t o f 

p h o s p h o r i c acid, and o f trace 

e lements ; its acidity may 

affect sensi t ive o rgan isms . 

O f the annual output o f 

c h e m i c a l g y p s u m , o n l y 



A chemical gypsum pond at Newcastle, N . S . W . Greater use could be made of this by
product. 

those p r o d u c e d f rom the 
standard formula t ion . 

T h e y have about the same 
c o m p r e s s i v e strength, for 
e x a m p l e . H o w e v e r , the 
c o l o u r is s l ight ly less whi te 
d u e to s o m e o rgan ic 
impuri t ies . Sheets o f 
plasterboard re inforced wi th 
glass fibres are weaker w h e n 
c h e m i c a l g y p s u m is used, 
but M r Beretka is conf iden t 
that further w o r k o n the 
p r o b l e m w i l l yield a so lu t ion 
to this, t o o . H e v i ews the 
prospec ts for large-scale 
ut i l izat ion o f c h e m i c a l 
g y p s u m as very favourable. 

H e has m a d e a r o u g h 
c o m p a r i s o n o f the cos ts o f 
u s ing natural and c h e m i c a l 
g y p s u m , and c h e m i c a l 
g y p s u m appears to b e the 
winner . 

Natural g y p s u m costs 
abou t $5 a tonne to m i n e . T o 
this needs to b e added the 
cos t o f transport, w h i c h 
varies f rom $5 to $30 a t onne 

d e p e n d i n g o n the dis tance 
m o v e d . I n p r inc ip le , the c o s t 
o f by-product g y p s u m is l o w , 
bu t the pr ice w o u l d vary 
a c c o r d i n g to market 
requi rements . Usua l ly it 
w o u l d no t need to b e carried 
far, and at s o m e loca t ions its 
d isposa l in an 
envi ronmenta l ly acceptab le 
way n o w cos t s at least $2 a 
tonne . 

Natural g y p s u m is just 
about b o n e dry, so drying 
cos ts are m i n i m a l . H o w e v e r , 
c h e m i c a l g y p s u m conta ins 
1 0 - 3 0 % water, and remova l 
o f this by heat ing cos ts about 
$5 per t onne if o i l is used . 

T h e r o c k g y p s u m needs to 
b e we l l g r o u n d before 
ca lc ina t ing , whereas the 
c h e m i c a l sort d o e s no t , as it 
is already fairly f ine. 
C h e m i c a l g y p s u m does n e e d 
a little g r ind ing after 
c a l c in ing , but this c o n s u m e s 
m u c h less energy than 
g r ind ing rock . 

T h e cos t o f the q u i c k l i m e 
and c o m m e r c i a l retarder, 
w h i c h appear to b e necessary 
with c h e m i c a l g y p s u m , is 
neg l ig ib l e . 
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