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ABSTRACT 
The continuous disposal of diary effluents especially in water bodies without prior treatments
contribute to high Biochemical oxygen demand (BOD) and Chemical oxygen demand (COD)
and warrants immediate attention. Therefore, an attempt was made to study the treatment
of these effluents. The treatment was carried out for 10 days and physico-chemical parameters
were analyzed for every two days. After treatment with immobilized cells of Spirulina
platensis, there was 97.8% reduction in BOD, 89.1% reduction in COD, 97.6% reduction in
total nitrogen, 71.4% reduction in sulphate and 52.5% reduction in phosphate. In algae
effectively removed nitrogen, phosphate, sulphate, chlorides, calcium, magnesium. When free
cells of S. platensis were inoculated in diary effluent they showed very good growth.
Immobilized cells have some advantages over suspended cells as they provide a simple
treatment system for liquid, final separation of cells not required and cell metabolic activities
remain constant for longer periods.
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Introduction
There has been a rapid expansion in diary

industry in Tamil Nadu. Consequently due processing
in milk, waste water generation [6-10L of wastewater
per litre of milk processed] has also increased. These
waste water contain large amount of milk
constituents - casein, lactose, fat, inorganic salts
besides detergents and sanitizers that increases BOD
and COD in water bodies and warrants immediate
attention [Mohanrao and Subramanyam, 1972].
Utilization of microalgae for waste water treatment
has been described by various authors. Chiu er al.,
(year) carried out studies with S. platensis cultivated
on aerobically digest swine mature. The two
constraints to use micro algal cultures for water
treatment are area requirement and biomass
harvestation. Immobilizing the algal cells can solve
both the problems.

Many studies have demonstrated the success
of using algal cultures to remove nutrients from
waste rich in nitrogenous and phosphorus compounds.
[Neos and Verma, 1966] and hence been used
extensively in stabilization ponds [Fitzerald and
Roblish, 1958] and in teritary treatment of sewage
[Gatis and Borchardts, 1964] for the removal of
pollutants from waste water. Multiplication and

utilization of Spirulina is much easier as compared
to other algae like, Chlorella, Scendesmus and
Dunaliella. It needs less energy input and hardwares
[Vonshak and Richmond, 1988] Microalgal production
systems are many fold more productive in terms of
actual product output than traditional agriculture.
Successful introduction of this system and the large
scale adoption by the villages in community basis
could substantially improve the economy of villages.

Pollution control through bioremediation is the
most economical and ecofriendly approach. The
present work has been formulated to standardize the
method of S. platensi immobilization in alginate
beads and determine their efficiency for diary effluent
treatment.

Materials and methods

Diary effluent samples were collected from the
waste water storage well of the Salem Co-operative
Milk Society plant, Salem [Tamil Nadu]. The blue
green algae, Spirulina platensis was selected as test
algae for diary effluent treatment, because it is a
native of highly alkaline water with a wide range of
tolerance to organic pollution.

The algal strain was maintained in Unialgal
cultures in CFTRI medium. The culture was
maintained in a flask under a light intensity of 2000
- lux units provided by a brand of artificial cool white
fluorescent lamp at the top.

Commercial grade sodium alginate
[C6H7O6N4] was used as the immobilizing agent for
bead preparation. Fresh diary effluent collected was
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kept in the refrigerator for primary setting. The
physico-chemical parameters of the settled diary
effluent was analyzed. After 50% dilution with water,
the diary effluent was again analysed for the same
parameters. The diluted diary effluent is considered
as the experimental sample. The experiment was
done in batch culture in Erlenmeyer flasks under the
same light conditions as described for the culture of
Spirulina in CFTRI medium. Each flask containing
the waste water sample and immobilized beads were
incubated at room temperature for 10 days. Artificial
sterile air was continuously supplied through a
plastic pipe. A set of flasks were removed for every
2 days. All physico - chemical parameters of the
treated diary effluent for 2,4,6,8 and 10 days with
immobilized S. platensis cells were again analyzed.

The pH of diary effluent was measured by
potentiometric measurement. The BOD was
determined and calculated. The COD was determined
by closed reflux, titrimetric method and total
hardness was estimated by EDTA titrimetric method.

The amount of calcium and magnesium was
estimated by EDTA tritrmetric method. The total
nitrogen was determined by Kjeldahl’s method.
phosphate by stannous chloride method, sulphates by
turbidity method and chlorides by argentometric
method.

Result
The growth of Spirulina in the diluted and raw

effluent were determined and is given in Table 1.

The pH of the raw diary effluents collected
from the Salem Co-operative Milk Society was 7.4
and there was a gradual increase in pH of the
effluents inoculated with the algal beads. During
treatment BOD level was reduced by 97.8%. The
average percentage reduction of BOD of the diary
effluent at various stages is given in Fig.1. COD level
was also reduced by about 89.1% Fig.2.

Fig. 1. Percentage reduction of bichemical oxygen demand

Fig. 2. Percentage reduction of chemical oxygen demand
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The initial nitrogen from 84 mg/l was well
reduced and is given in Fig.3. The level of Sulphate
was reduced from 5.6 mg/l to 0.8 mg/l. About 71.4%
of sulphate was removed from the effluent. The initial
chloride level was reduced from 510 mg/l to
138 mg/l and shown in Fig.4. The total hardness of
the effluent was reduced during the course of
treatment by 55%. About 51.0% of calcium was
removed during treatment. The level of magnesium
was removed up to 58% from the effluent.

Discussion
Blue green algae because of the unique

physiological characteristics have fairly limited
requirement for growth and development. The
nitrogen fixation by blue green algae become
available other organism either by blue green algae
become nitrogenous components from autolytic cells
or by the production of extracellular nitrogen
compounds by healthy cells [Hellebert,1974].

The growth characteristics and nutrient
removal from waste water by Rhodobacter spheroids,
Chirella sorokiniana and S. platensis under hetrophic

Table 1. Characteristics of diary effluent before and after the treatment

Characteristics Raw effluent Diluted treated effluent
Colour Greyish white Colourless

Odour Putrid milk odour Less odour

pH 7,4 8.5

Biochemical oxygen demand
[BOD]

75.0 8.3

Chemical oxygen demand [COD] 1280.0 70.0

Total kjeldahl nitrogen 84.0 2.4

Phosphate 8.0 1.9

Sulphate 5.6 0.8

Chloride 510.0 138.0

Total hardness 400.0 90.0

Calcium 98.0 24.0

Magnesium 302.0 64.0

Expet colour, odour and pH all other values are expressed in mg/l

Fig. 3. Percentage reduction of total nitrogen
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conditions and photohetrophic conditions were
compared. It was found that both in terms of
economy and efficiency, light was absolutely
necessary in the case of Spirulina platensis.
[Ogbonna, Yoshizawa and Tranaka, 2000].

Chug et.al., [1978] used Spirulina for secondary
treatment of swine waste from which methane was
generated. Oron, Shelef & Levi [1979] grew Spirulina
maxima on raw cow manure waste in an outdoor
pond, obtaining a yield of 3 g/l. The filamentous
Spirulina, which may be separated from the medium
with relative ease and has a high nutritive value is
thus a promising organism for waste-water
treatment.

The raise in hardness of the diary effluents is
due to the presence of calcium, magnesium and some
other divalent metallic ions. The level of calcium and
nitrogen in the treated diary effluent are  within the
limits prescribed by TNPCB, even though the effluent
is discharged in to the water body, that may not lead
to entropication.

Certain factors present in the dairy effluent
supported the growth of Spirulina in the raw diary
effluent. This was indirectly confirmed by an increase
in its protein, carbohydrate and chlorophyll content,
when compared with the growth in the artificial sea
water medium.

The dry weight of Spirulina was more in the
case of Spirulina grown in raw dairy effluent than in
the study shows that the diary effluent can be
effectively used as the growth medium for the
cultivation of Spirulina.

Further more immobilized living cells having
some advantages over suspended cells as they provide
a simple treatment system for liquid, final separation
of cells not required, and cell metabolic activities
remain constant for longer period [Lukausky, 1986].
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