
Electricity from coal waste 
at the unit's unusually low 
operating temperature of 
850°C. 

Dr Robert LaNauze and 
Dr Greg Duffy, of the 
Division, now want to prove 
that a fluidized-bed furnace 
is good for more than 
incinerating troublesome 
waste. If the heat at present 
being released to the air 
could be harnessed by a 
boiler, electricity could be 
generated from the steam. 
They envisage that the 
power generated would be 
used by the coal washery and 
the excess fed to the State 
electricity grid. 

With the aid of a grant of 
$712 000 from the National 
Energy Research Develop­
ment and Demonstration 
Council, a boiler is now 

It's better to burn waste from 
coal washeries than dump it, 
and better to turn the heat 
produced into electricity 
than send it up the chimney. 
That's the message coming 
from the operation of a pilot 
waste-burner at the Glenlee 
coal washery near Camden, 
N.S.W. 

Scientists from the C S I R O 

Division of Fossil Fuels 
have been operating the 
fluidized-bed combustor 
since 1977 in collaboration 
with the Joint Coal Board 
and the colliery owners, 
Clutha Development Pty Ltd 
(see Ecos 26). They have 
proved to their satisfaction 
that many sorts of coal waste 
— coarse or fine, wet or dry, 
high or low ash — can be 
consumed without difficulty 
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The cost of disposing of coal-washery tailings by fluidized-bed 
combustion compares well with that of alternatives. 

The cost of tailings disposal 
treatment moisture content 

after treatment 
(% by weight) 

cost of treatment 
including disposal 
($ per dry tonne) 

tailings ponds 
without thickeners 9 5 - 9 7 1-3 
with thickeners 6 0 - 8 0 3 - 6 

deep cone thickeners 3 5 - 5 0 8 -11 
vacuum and mechanical 

filter presses 2 5 ^ 5 10 -16 
solid bowl centrifuges 4 0 - 5 5 6 - 9 

fluidized-bed combustion 
incineration alone 0 7 - 8 
with power generation 

1 • 5 c per kWh 0 3 
2-0 c per kWh 0 0 



T h e pilot plant at the Glenlee coa l washery. 

b e i n g instal led at the plant 

to put their idea to the test. 

T h e 3 - M W boi le r wi l l 

on ly raise s team, but its 

per formance wi l l s h o w h o w 

m u c h electr ici ty c o u l d b e 

p roduced . T h e grant a lso 

provides for addi t ional 

research o n the c o m b u s t i o n 

characterist ics o f different 

coal-waste types, i n c l u d i n g 

those k n o w n to be especia l ly 

difficult to burn . 

T h e c o m m e r c i a l feasibil­

ity o f f lu idized-bed c o m b u s ­

t ion for coal -waste d isposal 

has been c o n f i r m e d in an 

independent assessment o f 

its t echnica l and e c o n o m i c 

aspects by M e r z & M c L e l l a n 

& Partners, a f i rm o f 

consu l t ing eng ineers . T h e 

consul tants found that a full-

sca le f lu idized-bed c o m b u s -

tor w o u l d provide an 

e c o n o m i c a l l y s o u n d and 

envi ronmenta l ly attractive 

means o f d i spos ing o f coa l -

waste tai l ings. A n d i f heat 

recovery and electr ici ty 

genera t ion were i m p l e ­

mented , the opera t ion 

shou ld run at a profit . 

In either case , the p r o m i s e 

o f a c leaner env i ronmen t 

offers an added incent ive . 

A l l the c o a l expor ted f rom 

Austral ia ( 4 2 % o f that 

m i n e d ) is washed , separating 

ou t low-grade , h igh-ash 

material . Coa r se rejects are 

general ly p laced in 

e m b a n k m e n t s at the washery 

site, and a tai l ings s tream — 

a slurry o f f ine c o a l and dirt 

— is c o n f i n e d in settl ing 

p o n d s . 

T h e s e m e t h o d s o f d isposal 

c a n create env i ronmenta l 

p r o b l e m s , and furthermore 

they c o n s i g n a round 16% o f 

the energy i n the m i n e d c o a l 

to waste. T h e total energy 

con ten t o f the 20 m i l l i o n 

tonnes o f Austra l ian c o a l 

waste p r o d u c e d last year has 

b e e n est imated to be 247 

mi l l i on G J — equivalent to 

that o f all the b r o w n coa l (or 

half the b lack) c o n s u m e d in 

Austral ian p o w e r stations in 

the year. 

Washery wastes are 

comple t e ly unsui table for 

bu rn ing in c o n v e n t i o n a l 

bo i le rs ; but the key 

advantage o f f lu idized-bed 

combus to r s is that they c a n 

burn compara t ive ly l o w -

energy materials. A n d , as 

we l l as a l l o w i n g energy to be 

recovered , c o m b u s t i o n o f 

these wastes r educes them to 

an inert f o r m m o r e suitable 

for disposal . 

T h e G l e n l e e pi lot plant 

operates o n bo th coarse 

rejects (crushed to less than 

10 m m ) and tail ings 

( th ickened to 3 0 - 4 0 % 

so l ids ) , fired either 

separately or together . 

T a i l i n g s present the mos t 

difficult disposal p r o b l e m , so 
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the plant is ma in ly used to 
burn this h igh-mois tu re -
con ten t waste . 

M e r z & M c L e l l a n & 
Partners l o o k e d at the 
e c o n o m i c and t echn ica l 
feasibil i ty o f a plant bu rn ing 
25 tonnes (dry we igh t ) o f 
ta i l ings per h o u r — about 
the capaci ty n e e d e d to serve 
a washery treating 3 • 5 
m i l l i o n tonnes o f raw c o a l a 
year. T h e y as sumed that 
tai l ings had been th i ckened 
to 3 5 % so l ids ; this is 
standard pract ice in m a n y 
washer ies , in order to cu t 
d o w n o n water c o n s u m p t i o n . 

T h e study e x a m i n e d t w o 
sys tems. I n the first, w h i c h 
d id n o t i nc lude electr ic i ty 
genera t ion , the o p t i m u m 
des ign was found to be o n e 
that burns one-third o f the 
tai l ings and uses the heat 
f rom this to dry the rest. T h e 
ash and dried tail ings c a n 
then be d u m p e d wi th the 
unburn t coarse refuse. 

T h i s s c h e m e needs the 
smallest , cheapes t plant. 
A n d the consul tants est imate 
a treatment cos t o f $7 .70 per 
t o n n e o f dry tai l ings. 
A l t h o u g h m o r e expens ive 
than d isposa l in a tai l ings 
p o n d , this system c o m p a r e s 
w e l l w i th any other 
alternative w h e n d u m p i n g 
cos t s are i nc luded (see 
the table) . 

T h e s e c o n d system 
invo lves c o m b u s t i o n o f all 
the tail ings and a fraction o f 
the coarse material and 
uses a waste-heat bo i le r 
(taking heat f rom the f lue) to 
generate power . 

T h e envisaged plant, rated 
at 165 M W (thermal), w o u l d 
require cons iderably m o r e 
capital investment ($17 
m i l l i o n ) , but this cos t w o u l d 
be ba lanced by the i n c o m e 
f rom the sale o f electr ici ty. 
G r o s s electricity output 
w o u l d be 22 M W , o f w h i c h , 
after mee t ing col l ie ry 

requirements , 15 M W w o u l d 
be available for sale. 

A t a se l l ing pr ice o f 2 
cen ts per ki lowat t -hour 
( rough ly the cos t o f supply 
f rom the gr id) , the system 
w o u l d break even , w i th 
i n c o m e m a t c h i n g treatment 
cos t s . A t a pr ice o f o n l y 
1 • 5 c per k W h , d isposa l 
w o u l d cos t $3 per t o n n e — 
less than s o m e o f the 
d isposa l m e t h o d s c o m m o n 
today. 

I f all the wastes f rom the 
washery were burnt, then 
a m u c h larger plant w o u l d 
b e required. T h e study 
d id n o t examine this op t i on 
in detail. H o w e v e r , s o m e 
prel iminary figures can b e 
presented. 

T h e coarse rejects w o u l d 
supply 6 2 % o f the total heat, 
rais ing the plant rating to 
385 M W . Still captur ing 
waste heat indirect ly, as 
before , 70 M W o f electr ici ty 
c o u l d be generated, an 

ef f ic iency o f on ly 18%. 
H o w e v e r , improved energy 
recovery c o u l d b e ach ieved if 
heat exchangers were p laced 
in the bed, rather than i n 
the flue. If this were d o n e , 
o n ly about 6% o f the energy 
in the raw coa l w o u l d b e lost 
at the washery instead o f 
approximately 1 6 % as at 
present. 

A n y markets that c o u l d be 
deve loped for the l ight-
c o l o u r e d f ine aggregate (a 
poss ib le cons t ruc t ion 
material) left after c o m b u s ­
t ion w o u l d further e n h a n c e 
the viability o f the p rocess . 

R e d u c i n g the envi ronmenta l 
impact o f coa l -wash ing 
practice in Austral ia. G.J. 
Duffy, R . D . L a N a u z e , and 
J.W. K a b l e . Minerals and 
the Environment, 1 9 8 1 , 3 , 
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Burn ing waste as it floats o n 
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1 0 - 1 2 . 
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