
Biogas from 
fruit waste 

| A b o u t 750 000 tonnes o f 

fruit and vegetable wastes 

are p r o d u c e d each year by 

Austral ian canner ies and 

ju ice -p rocessors . I f y o u were 

manager o f a cannery, what 

w o u l d y o u d o with 20 0 0 0 

tonnes (the yearly output o f a 

typical cannery) o f wet , ready 

to rot, pee l ings and offcuts? 

D r A l a n L a n e o f the 

CSIRO D i v i s i o n o f F o o d 

Resea rch suggests y o u 

ferment the stuff in a 

suitable digester and 

p r o d u c e b iogas — energy to 

burn! A t a p i lo t plant h e 

des igned at the L e t o n a C o 

operative Cannery, the 

digester is p r o d u c i n g 3 0 - 4 0 

c u b i c metres o f gas per day. 

Usua l ly , waste is carted 

away and d u m p e d , but this is 

an expens ive and messy 

p rocess . H e a p s o f rott ing 

o rgan ic refuse encourage the 

breed ing o f flies and vermin , 

and run-off can pol lu te 

nearby streams. 

S o m e cannery waste 

makes a passable cattle 

fodder , but there is a l imit to 

h o w m u c h c a n be c o n s u m e d 

this way . W h i l e cattle find 

such fare appetizing, it is 

l o w in prote in ( 3 - 4 % ) and at 

the peak o f the cann ing 

season p lenty o f grazing is 

available anyway. 

T h e c o s t o f transport 

prevents the waste f rom 

be ing taken outs ide the l oca l 

area, s o mos t ly it's d u m p e d 

nearby. E v e n so , this 

pract ice can generate a b i l l 

o f $75 0 0 0 to $120 0 0 0 for 

the cannery to pay. 

A n anaerob ic digester 

poses n o p rob lems wi th 

smel ls or flies because its 

w o r k i n g p r inc ip le demands 
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that it b e sealed of f f rom the 
air. Bacteria break d o w n the 
waste , p r o d u c i n g methane 
and c a r b o n d i o x i d e and very 
little e lse ( s o m e s ludge) . 

T h e bas ic needs are a 
tank, p u m p s to circulate the 
b rew, and a mi l l to c h e w u p 
the waste for easier 
d iges t ion . A l s o required is 
heat to keep the bacteria 
w a r m and active. 

T h e pr inc ip les o f 
anaerobic d iges t ion were 
d i scussed in Ecos 14. T h e 
digester acts l ike the r u m e n 
o f a c o w ; indeed , the bacteria 
invo lved are very similar. 
T h e y c a n break d o w n any 
plant material fed in , excep t 
the l i g n i n c o m p o n e n t . Straw 
and w o o d are difficult to 
digest because o f their h i g h 
l ign in con ten t , but m o s t f o o d 
wastes , even co rn c o b s and 
p ineapple press ings , are 
qu ick ly and a lmos t totally 
devoured . 

M o s t ex is t ing digesters 
operate o n sewage , p iggery 
waste, and even d o m e s t i c 
garbage. D r L a n e ' s uni t is 
u n i q u e in b e i n g ' tuned' 
specif ical ly for f o o d waste. 
E x p e r i e n c e wi th this 
digester , and wi th smaller 
ones that D r L a n e operated 
earlier, is s h o w i n g h o w to 
turn the waste in to b iogas 
wi th m a x i m u m eff ic iency. 

W h i l e superficial ly s imple , 
the b i o c h e m i c a l work ings o f 
a digester are ext remely 
c o m p l e x . N o o n e type o f 
m i c r o b e c a n conver t plant 
material direct ly in to 
methane . A digester con ta ins 
a w h o l e popu la t ion o f 
different bacteria, each u s ing 
the p roduc t s o f others to 
carry ou t success ive steps in 
the c o n v e r s i o n p rocess . 

B e c a u s e the system is in 
c o m p l e x equ i l ib r ium, the 
best c o n d i t i o n s for operat ing 
it d e p e n d fairly heavi ly o n 
the type o f feed c o n s u m e d . 
D r L a n e n o w bel ieves that 
h e k n o w s h o w best to 
e n c o u r a g e the food-waste-
in to-methane p roces s . 

I n his laboratory at N o r t h 
R y d e , D r L a n e ' s 

Cooking with biogas. 

exper iments wi th small 
digesters s h o w e d that wastes 
f rom fruit and vegetable 
p roces s ing , be ing h i g h in 
carbohydrate and l o w in 
l ign in , c o u l d b e conver ted 
a lmos t c o m p l e t e l y to gas , 
l eav ing virtually n o res idue 
to d i spose of. 

T h e gas p r o d u c e d is a 
mix ture o f me thane and 
ca rbon d i o x i d e , their 
p ropor t ions depend ing u p o n 
the prote in con ten t o f what 
is be ing digested. W i t h 
cannery waste the two gases 
are p r o d u c e d in just about 
equal v o l u m e s . Desp i t e the 
h i g h con ten t o f ca rbon 
d i o x i d e , the gas w o u l d burn 
w e l l in a c o n v e n t i o n a l gas 
r ing. 

It has a ca lor i f ic value o f 
1 8 - 2 0 m e g a jou l e s per c u b i c 
met re , w h i c h means that 1•4 
c u b i c metres o f b iogas is 
abou t equivalent to 1 litre o f 
petrol . 

D r L a n e calcula tes that a 
p r o c e s s i n g plant wi th an 
annual output o f 30 000 
tonnes o f waste (with 9 0 % 
mois tu re con ten t ) c o u l d 
generate 1 • 5 m i l l i o n c u b i c 
metres o f gas a year. Waste 
heat f rom p r o c e s s i n g 
opera t ions c o u l d b e used to 
keep the digester w a r m 

(about 4 0 ° C is ideal ) , so the 
p o w e r n e e d e d for other 
digester equ ipmen t , l ike 
p u m p s , gr inders , stirrers, 
and so o n , w o u l d probably 
c o n s u m e o n l y 2 0 % o f the 
gas. 

H e therefore estimates a 
v o l u m e o f surplus gas o f 
a round 1 •2 m i l l i o n c u b i c 
metres — equivalent to 
840 0 0 0 litres o f pe t ro l eum 
valued at m o r e than 
$ 2 0 0 0 0 0 . A cannery c o u l d 
use this gas to replace a 
cons ide rab le por t ion o f the 
fuel o i l it uses for genera t ing 

p roces s heat. T o the va lue o f 
the gas shou ld be added the 
saving o n transport ing and 
d u m p i n g the waste — w h i c h , 
at $4 per t onne , is $ 1 2 0 0 0 0 . 

Capital cos t o f a suitably 
sized digester may b e 
$500 0 0 0 , and runn ing cos ts 
shou ld b e l o w , m a k i n g the 
installat ion l o o k l ike a very 
favourable inves tment all 
round . 

D r L a n e ' s w o r k wi th smal l 
digesters in the laboratory 
was f o l l o w e d by exper iments 
at the D i v i s i o n wi th a 3 7 0 0 -
L digester — a rain-water 
tank insula ted wi th a 5 0 - m m 
coa t ing o f urethane foam. 
U s i n g pel le t ized orange pee l 
as a c o n v e n i e n t feeds tock, h e 
establ ished o p t i m u m feed 
rate and other c o n d i t i o n s . 

H e f o u n d that it is 
important n o t to g ive the 
digester any sudden shocks . 
T h i s means the feed rate 
needs to be bui l t u p 
gradually to its w o r k i n g level 
and kept steady. F o r a 
cannery, this w o u l d mean 
buffer ing the day-to-day 
supply o f waste wi th a smal l 
s tock p i l e , or transporting 
waste f rom other nearby 
canner ies or a similar 
sou rce . T h e temperature 
needs to be kept constant at 
about 4 0 ° C . 

T h e nex t step was the 
cons t ruc t ion o f a 23 -cub ic -
metre digester at the L e t o n a 
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Co-opera t ive Cannery at 
L e e t o n , N . S . W . Bui l t jo int ly 
by CSIRO and the cannery, 
this handles u p to 1 tonne o f 
we t waste a day, o n e -
twentieth o f the full waste 
output o f the factory. It 
p r o d u c e s s o m e 3 0 - 4 0 c u b i c 
metres o f gas daily, a l though 
all o f this is vented to the 
a tmosphere at present. 

T h e uni t has b e e n 
operat ing c o n t i n u o u s l y and 
success fu l ly for m o r e than 2 
years n o w . F o r the first 6 
m o n t h s , the operators used 
orange-pee l pel lets , to gain 
familiarity. T h e n they used 
'apple press cake ' . T h e cake 

— the res idue left f rom 
press ing apples into j u i ce — 
is generated a lmos t all the 
year r o u n d at the M o u n t a i n 
M a i d plant at B a t l o w (a 
subsidiary o f L e t o n a ) and 
over a shorter season at 
L e e t o n . T h e t w o plants 
p r o d u c e about 6 - 7 0 0 0 
tonnes o f it a year. 

T h e digester thrived o n 
the cake . Ex tended trials, 
i n c l u d i n g 1 m o n t h at 
m a x i m u m load ing , have 
p r o d u c e d thousands o f c u b i c 
metres o f gas and s h o w n that 
all aspects o f the digester 's 
opera t ion c o u l d b e carried 
ou t by the cannery staff. 

Las t D e c e m b e r the 
digester 's diet was altered to 
pu lped fresh apr icot waste, 
and then, early this year, to 
pear and p e a c h waste. 
M a x i m u m load ing rates have 
g iven n o p r o b l e m s , and 
c o n v e r s i o n o f so l id materials 
to gas con t inues to b e 
a round 9 5 - 1 0 0 % . T h e smal l 
a m o u n t o f indiges t ib le 
s ludge is easily d i sposed of: 
it is an inoffensive m u d that 
makes a g o o d so i l -
cond i t ione r . 

I f everything g o e s 
a c c o r d i n g to plans , the 
digester shou ld n o w be 
tackl ing de -o i l ed citrus peel . 
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