
4 Super bugs' make biogas from neat piggery waste 

P i g g e r y w a s t e i s r i c h i n 

n i t r o g e n and o t h e r e l e m e n t s , 

and m a k e s g o o d so i l 

fe r t i l izer , bu t i t s m e l l s 

u n p l e a s a n t a n d c a u s e s 

p o l l u t i o n i f i t e s c a p e s i n t o 

r ivers and c r e e k s . 

T h e s e d r a w b a c k s a re 

g e n e r a l l y o v e r c o m e by 

r u n n i n g t h e w a s t e i n t o 

l a g o o n s , w h e r e b a c t e r i a 

b reak d o w n t h e o f fend ing 

o r g a n i c c o m p o u n d s . A t l e a s t 

s o m e o f t h e s e bac t e r i a a re 

a e r o b i c — tha t i s , t hey n e e d 

o x y g e n to ca r ry ou t t he i r 

w o r k o f c o m p l e t e l y 'burning" 

o r g a n i c m a t t e r to fo rm 

c a r b o n d i o x i d e . 

E c o n o m i c a l l y , a m o r e 

a t t rac t ive w a y o f t r ea t ing 

a n i m a l w a s t e s invo lves 

a l l o w i n g b a c t e r i a to d iges t 

the. w a s t e i n t h e a b s e n c e o f 

o x y g e n . 

T h i s t r e a t m e n t s c o r e s over 

a l t e rna t ives b e c a u s e t h e 

bac t e r i a do n o t c o m p l e t e l y 

ox id i ze t h e o r g a n i c 

c o m p o u n d s , b u t i n s t e a d 

g e n e r a t e ' b i o g a s ' a m i x t u r e 

o f g a s e s r i c h i n m e t h a n e and 

the re fore v a l u a b l e as a fue l . 

S u c h a n a e r o b i c d i g e s t i o n 

( a l so c a l l e d f e r m e n t a t i o n ) i s 

a l ready popu la r i n I n d i a and 

C h i n a as a n i n e x p e n s i v e 

m e t h o d o f p r o d u c i n g gas 

f rom ca t t l e m a n u r e for h o m e 

c o o k i n g and l i g h t i n g . T h e 

h i g h e r p r o t e i n c o n t e n t o f 

p igge ry w a s t e , h o w e v e r , 

p r e s e n t s a c h a l l e n g e . 

R e l a t i v e to the i r c a r b o n 

c o n t e n t s , p igge ry w a s t e 

c o n t a i n s a l m o s t t w i c e as 

m u c h n i t r o g e n and five 

t i m e s a s m u c h su lphu r a s 

c o w dung . T h e bac t e r i a do 

n o t n e e d a l l t h i s n i t r o g e n 

and su lphu r , and they c o n ­

ver t t he e x c e s s to a m m o n i a 

and h y d r o g e n su lph ide 

r e spec t ive ly , w h i c h i n h i b i t 

m e t h a n e p r o d u c t i o n . F o r 

th i s r e a s o n e x p e r i m e n t e r s 

h a v e g e n e r a l l y c o n c l u d e d 

tha t p iggery was t e m u s t b e 

d i lu ted be fo re d iges t ion . 

M r K e v i n K i r b y o f t he 

CSIRO D i v i s i o n o f C h e m i c a l 

T e c h n o l o g y h a s proved th i s 

a s s u m p t i o n fa lse . H i s p i lo t 

p lan t , w i th a d iges te r v o l u m e 

o f 18 - 6 c u m , b e g a n t rea t ing 

u n d i l u t e d p iggery was t e i n 
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T h e bac t e r i a i n th i s p i lo t 

d iges t e r survived a m m o n i a 

and h y d r o g e n su lph ide 

c o n c e n t r a t i o n s tha t 

l abora to ry e x p e r i m e n t s h a d 

p rev ious ly s u g g e s t e d w o u l d 

b e l e t ha l . H o w did M r K i r b y 

c o m e by s u c h ' supe rbugs ' ? 

H i s t r i ck w a s s imp ly to 

a l l o w t h e m i c r o - o r g a n i s m s 

su f f i c i en t t i m e to ad jus t to 

g radua l ly r i s i n g t o x i c a n t 

l eve l s . A t f irst , h e fed t he 

d iges t e r o n l y s m a l l a m o u n t s 

o f was t e . S i x m o n t h s e l apsed 

be fo re u n d i l u t e d w a s t e s w e r e 

b e i n g e f f i c i en t ly d iges t ed . 

After a year t he d iges te r w a s 

loaded every day ra the r t h a n 

4— 5 days a w e e k . 

M r K i r b y was i n ef fec t 

s e l e c t i n g t h e fo rms o f 

bac t e r i a m o s t t o l e r an t o f 

a m m o n i a a n d h y d r o g e n 

s u l p h i d e ; t h e s e survived and 

m u l t i p l i e d w i t h i n t h e 

d iges te r w h i l e t he o the r 

fo rms died. Af ter a b o u t a 

yea r t he m i c r o b i a l 

p o p u l a t i o n c o n s i s t e d 

e x c l u s i v e l y o f b a c t e r i a 

t o l e r a t i ng h i g h t o x i c a n t 

l e v e l s , and c u l t u r e s o f t h e s e 

b a c t e r i a c o u l d i n theo ry b e 

u s e d to e s t a b l i s h o the r 

d iges te r p o p u l a t i o n s , w i t h 

sho r t e r i n i t i a l de lays . 

O n c e the d iges t e r was 

r u n n i n g at fu l l l oad i t gave 

m o s t sa t i s fac tory r e s u l t s , 

p r o d u c i n g m u c h m o r e gas 

( a p p r o x i m a t e l y 2 - 0 c u m per 

c u m o f d iges te r v o l u m e ) 

t h a n a n y p rev ious p l an t 

h a n d l i n g w h o l e w a s t e s . 

S o m e o f t h e b i o g a s i s 

bu rn t to h e a t t h e d iges t e r to 

i t s ope ra t ing t e m p e r a t u r e o f 

3 5 ° C . U s i n g r a w was t e s 

e n s u r e s tha t t h e quan t i ty o f 

gas r equ i r ed for d iges te r 

h e a t i n g i s kep t to a 

m i n i m u m : d i lu ted w a s t e s 

w o u l d d e m a n d m o r e fuel . 

M r K i r b y , w h o h a s b e e n 

a s s i s t ed by M r P a u l A r u m e t s 

o f the D i v i s i o n and 

suppor ted by a g ran t f rom 

the A u s t r a l i a n P i g Indus t ry 

R e s e a r c h C o m m i t t e e , a l so 

deve loped a t e c h n i q u e to 

m a i n t a i n a h i g h 

c o n c e n t r a t i o n o f 

m i c r o - o r g a n i s m s . 

B e f o r e add ing t h e dai ly 

' feed ' o f n e w was t e s , the 

r e s e a r c h e r s s w i t c h o f f t he 

ag i t a to r tha t i n t e r m i t t e n t l y 

m i x e s t he d iges t e r c o n t e n t s 

and a l l o w t h e m i x t u r e to 

se t t l e for a n h o u r . M a n y o f 

t h e b a c t e r i a i n a d iges te r a re 

s t r ong ly a t t a c h e d to 

f r agmen t s o f c e l l u l o s i c f ibre , 

and t h e s e se t t l e and r e m a i n 

i n t he d iges t e r du r ing 

feed ing w h i l e t he su rp lus 

l i q u i d overf lows i n t o a t ank . 

T h i s over f low i s left to 

se t t l e for a day, and t h e n a 

p o r t i o n o f t h e se t t l ed 

m i c r o b i a l s l udge i s added to 

t he n e x t day ' s ' feed ' . I n t h i s 

way m a n y b a c t e r i a are 

r e t a ined i n t h e d iges te r , and 

a s i g n i f i c a n t p ropor t ion o f 

t he r e s t a re r e c y c l e d . 

M r K i r b y b e l i e v e s t he 

p l an t c o u l d b e c o m e yet m o r e 

e f f i c ien t i f t he f ib rous 

f r ac t ion o f t h e p iggery w a s t e 

i s c h e m i c a l l y modi f i ed 

be fo re g o i n g i n to t h e 

d iges te r . 

S o m e o f t h e c e l l u l o s e i n 

t he r aw w a s t e is c o m b i n e d 

wi th l i g n i n , w h i c h m a k e s i t 

i n a c c e s s i b l e to bac t e r i a . M r 

T h e first full-size plant will handle wastes from 3 0 0 0 0 pigs. 
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K i r b / s l abo ra to ry s tud ies 

s h o w tha t t h e b a c t e r i a d iges t 

a h i g h e r p ropor t ion o f f ib re 

tha t h a s b e e n h e a t e d w i t h 

s o d i u m hydrox ide . T h i s 

p r e t r e a t m e n t i s s t i l l b e i n g 

eva lua ted i n t h e p i lo t p l an t ; 

c a l c u l a t i o n s s u g g e s t i t 

s h o u l d i n c r e a s e gas 

p r o d u c t i o n by up to 4 0 % . 

T h e pilot digester. 

W i l l s u c h p lan t s b e 

e x p e n s i v e t o run? M r K i r b y 

b e l i e v e s tha t t h e CSIRO 
des ign , b e i n g re la t ive ly 

s i m p l e , s h o u l d prove c h e a p e r 

than a l t e rna t ive m e t h o d s o f 

w a s t e t r e a tmen t in p i g g e r i e s 

w i t h a p o p u l a t i o n o f 1 0 0 0 or 

m o r e . P l a n s a re a l ready 

b e i n g d rawn u p for a fu l l -s ize 

p l an t i n S i n g a p o r e . 

T h i s p l an t , b e i n g 

e s t a b l i s h e d t h r o u g h t h e 

A u s t r a l i a n D e v e l o p m e n t 

A s s i s t a n c e B u r e a u , wi l l 

h a n d l e t h e w a s t e s f rom an 

i n t e n s i v e p iggery o f 3 0 0 0 0 

a n i m a l s , u s i n g o n e or two 

d iges te r s t o t a l l i n g abou t 

3 0 0 0 c u m . T h e b i o g a s 

p r o d u c e d w i l l b e u s e d to 

g e n e r a t e e l e c t r i c i t y for t h e 

f a r m a n d d o m e s t i c u s e . 

P r o t e i n for s t o c k feed m a y 

a l s o b e o n e o f t he 

by-produc t s , o b t a i n e d by 

h a r v e s t i n g m i c r o - o r g a n i s m s 

t ha t h a v e g r o w n i n l a g o o n s 

fed w i t h se t t l ed was t e and 

l i q u i d f rom the d iges te r . 

T h e p l a n t i s e x p e c t e d to 

c o m e in to ope ra t ion i n 2— 3 

yea r s ' t i m e . 

A n a e r o b i c d ige s t i on o f 

p igge ry was te s . K . D . 

K i r b y . I n ' A u s t r a l i a n P i g 

M a n u a l ' . (Aus t r a l i an P i g 

I n d u s t r y R e s e a r c h 

C o m m i t t e e : C a n b e r r a 
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