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iThere is a variety of methods available for
hog manure treatment, Traditional aerobiec
methods such as active sludge and oxidatien
'ditch are ne longer affordable by hog farmers :
‘after the world emergy crisis due to high cost
?of equipment investment and opsration mainte- :
‘mance. Anaerobic treatment usually involves
two methods - anaerobic lagoon and anaerobic |
fermentation., Although the cost of equipment |
lia.nd manpower are extiremsly low, the operation !
jof enaercbic lagoon would require vast land |
‘and often result in underground water contami-~
mation. As the result of production of methana
igas as & useful fuel during the process of
‘anagrobic fermentation, the application of
‘this method has been reassessed after world |
lenergy crisis, I
{The merite of anaerobic fermentation (McCarty
1864 ) dinvolves; (1) a2 high degree of waste :
‘stabilization, (2) low production of waste !
‘biological sludge, (3) low mutrient require- !
ments, (4) production of methame as a useful
jend proauct, (5) no oxygen required; although |
there are some pitfalls of the method involwved
:such as the limitation of temperature and the '
islow growth rate of methanogens. Besides,
‘anaerobic fermentation can be ussd to treat
extremely high conceniration of wastes.
Simplicity in operation and management, a=s
well ae low cost have attributed to the
-advantage of anasrobic treatment over =zsrobic

‘methods, Undoubtedly, anaercbic fermentatiocn '

iis sffected by temperaturs, but iis cperation -

‘dinfluence is widely spread in this case,
ranging from 5 to 60°C, Because of wamm
weather in subiropical region, the treatment
lof swine wastes can be operated successfully
.even in winter, If there are some types of
Ansulation apparatus or keeping-warm facili-
‘ties attached to the fermentater, or alterna-
tively if the fermentater is laid underground .
k0 eliminate its spacing on the ground surface
iand to decrease temperature flucturation as
‘influenced by the cutside emvirommental
‘conditions, there would result in inecreasing
jefficiancy of overall fermentation process
‘with shorter retention time and less the
rTequiresd fermentation volume,

Red mud plastic (RMP) material developed in
1974 by Union Indusirial Research Lab, s Taiwan
{UIRL) has been successfully used to construct
fermentater for the experiments of amaerobic
Termentation of swine manure conducted by
Taiwan Livestock Research Institute. Up now,
BMP fermentater is gradually being accepted by
Taiwan hog farmers to replace the old one of
water-seal fype made of red brick and cement.
BMP fermentater has been mamfactured and
lexported to more tham 20 different countriss.

‘The primary ingredients of RMP material

‘consist of red mud snd the wastes from

elumizum precessing plant. It is an excellent
material resistant to acid, alkalime, sait ;
land ultravieliet light. According to aging test
results conducted by UIRL, a RMP sheet of 1.2
mm thiclkmess could last for more than 20 years.

RMF fermentater resembling as a sausage, is a
fbag of long horizontal type, Approximately L/s5
to 3/5 of its lower volume lying underground
%o hold hog wanure is used as fermentation
portion, while the remaining upper portion of
‘*he bag exists as air space., At both ends of

%he bag show inlet and outle: tubes madc of
FVC., Both tubdngs mmst be immerced into the
fermentation portion of the bizg o preve:l the
fescape of methane gus from the fermentater. ;
Also in the air space portion there is a gas
tube leading methane to the place where it is
to be utilized.

The Biochemicr: OUxygzen Demand (BOD) of the
effluent from T 2 fermentater for 15 days :
hydrantic retention time is usuaily less than
200 ppm, But the effiuent still comsistis ol
abundant nutrients sspecially in high nitrogen
source that can be further utilized as either -
organic fertilizer in irrigation system or
enlturs mediom for high-protein Spiruline
production. The application of the effluent
for algae cultivation not only can producs
algae for animal feed but also can achieve a
sacond-treatment facllity to further improve
the standard of swine drainage water.

In the beginning of algse cunltiure, water is
initialiy introduced to the pocl up to about
16 em deepth, then a 4 cm deepth of concen-—
tratad algae fluid with optiecal demsity {OD)}
higher than 1.0 is transplanted. Spirulina
‘concentration after tramsplantation is normally
ranged between 0,1 to 0,2 0D, To maintain
normel growth of Spiruiina, it is necessary to
add the efflpent to algze pool daily, The
amount of addition depends on NH3-N come., in
i%, Too high cene. of NH3-N would yield tox=
icity to =lgae, but toe low conc, would result
in lack of nitrogen source leading to the
retardation eof algese normal growth. Optimum
NHS-.H conc, added to culture medium is found
‘to~be 20 ppm (Chim e% al, 1979). If NH3-N comc,
4s over 50 ppm, Spirulina growth appears to be
retarded. There appears no survival of
Spirulina at all if NH.-N conc, is over 100
ppm, Usually it would Take about 2 weeks for
Spirulina to grow from its initial conc. of 0D
0.1=0,2 to 1.0 which is considered ready for
harvest. The yield is about 7.3-9.7 g. dry
welght per M2 pool area per day.

The fermentation effluent is abundant in
various outrients but lack in carbon source
due to the fact that most of it in hog manmre
has been converted to COz in the biogas after
Bnaerobic fermentation, The availability of
carbon source nutrient in fermentation
effluent thus becomes a limiting factor for
algae protoplasm synthesis. Right now, an
experimental design has been undertaken to
allow complete mixing of the biogas produced
and the liquid used in the algae pond. This
would not only eliminate CO2 and HpS in the
bicgas to achleve its purification purpose but
also provide encugh carborn source for algae
growth %o increase its yield, Prelimimary
results are very promising. Furtbher work in
this direction is in progress.

Methane generated from anaerobic digestion of
hog wastes can be utilized as fuel for stoves,
gas lamps,; ammonia-water absorption refriger-
ation system; vehicles, water pumps, grass
mowers and generation of electricity, estc.
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