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ABSTRACT 
 

Conventional wastewater treatment technologies involve use of external inputs of recurring 
chemicals and also use of electricity, only to cause destruction/separation/disposal of 
valuable plant nutrients. This paper discusses ecological wastewater treatment, with a case 
study of dairy wastewater. In the ecological approach, biosanitizer eco-chips are first used to 
make the wastewater eco-friendly. The treated wastewater, when given to plants, the 
nutrients get properly utilized and nuisance-causing bacteria, pathogens and pests do not 
proliferate. This is, effectively an ecological control of odour, pathogens and pests, instead 
of using toxic chemicals. Also the organic (BOD, COD) and inorganic nutrients are removed 
through utilization. It also explains biosanitizer reaction and also the pilot plant runs on dairy 
wastewater. It also offers comparative evaluation of conventional treatment of dairy 
wastewater and the ecological treatment using biosanitizer.  
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INTRODUCTION 

Ecology and ecological engineering 
(ecotechnology) are emerging disciplines. 
Recent trend is to use ecotechnology for 
wastewater treatment. Ecotechnology 
involves use of natural ecosystem to utilize 
the pollutants as raw materials and produce 
resources using green plants. Organic and 

inorganic molecules that are the pollutants in 
wastewater thus, become the plant nutrients 
in ecotechnology. There is no production of 
sludge and greenhouse gases, a major 
problem with the conventional technologies. 
Toxic organic and inorganic pollutants also 
get remediated and utilized by the 
ecotechnologies. 

Biosanitizer ecotechnology has been 
developed over a period of over 35 years, to * Author for correspondence 
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arrive at an eco-friendly solution. It applies 
to all sort of wastes, chemical/biological, 
organic/inorganic or solid/liquid/gaseous 
wastes, too. This method involves using the 
biosanitizer eco-chip (bio-catalyst granules) 
in fluids (liquids and gases) and using the 
remediated fluid as a resource for healing the 
system. 

Biosanitizer granules convert polluted 
water into clean water, which also becomes a 
resource for ecosanitation. This action can be 
summarized as follows:1, 2  

 Sanitation problems arise due to 
nitrates, hence nitrate management is 
crucial 

 Conventional nitrate management 
techniques consume organic food 
and oxygen, to produce CO2 and 
waste heat. Nature prefers another 
reaction i.e., combining nitrates, CO2 

and waste heat to produce organics 
and oxygen. This is a resource-
generating mechanism, while 
conventional denitrification is a 
wasteful reaction. 

 100 mg of Biosanitizer eco-chip has 
the capacity of one acre of rich 
forest, in terms of its nitrate control, 
CO2 trapping and oxygen 
production. 

 Low nitrate ecosystems have an 
ability to heal themselves, with 
respect to phosphates, heavy metals, 
sodium, chlorides, fluorides, iron and 
toxic organics such as pesticides and 
pharmaceuticals. 

 Biosanitizer treatment not only 
produces clean treated water but it 
produces ‘Healing Water’. When this 
healing water enters water bodies or 

ground water, it can heal (remediate) 
other pollution as well. This action 
can help us achieve total pollution 
control. 

 These healing reactions, that are 
typically present in Ganga water (at 
the origin) converts pollution into 
resources. Cleaning thus is not 
achieved through separation and 
disposal. 

 Biosanitized water (and other fluids) 
resist scaling, corrosion, bio-fouling 
and growth of pathogens/pests. In 
fact a spray of this water becomes an 
effective remedy for control of 
pathogen/pests. Biosanitized water 
also supports healthy plant growth, 
without use of external fertilizer or 
pest control measures. Water use by 
plants is also reduced by 90%. This 
feature allows us to conserve water 
because 80% of water use in India is 
for agriculture. 

Dairy industry is a major food or agro-
industry in India.  It needs large volumes of 
water for various purposes (mainly for 
cleaning and sanitation) and generates 
organic wastewater.3  The dairy wastewater 
is similar to most other agro-industries 
wastewaters, characterized by high biological 
oxygen demand (BOD) and chemical oxygen 
demand (COD) representing their high 
organic content.4  Dairy wastewater, if is not 
properly treated or managed, can be a major 
cause of point source pollution.  

Aim of this study was to check the 
efficiency of Biosanitizer in treating dairy 
wastewater on a pilot plant, set up at local 
dairy unit.  
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MATERIAL AND METHODS 
The experiment was carried out in 2 

phases. During the first phase, synthetic 
wastewater was prepared by diluting 1 L of 
commercially available cow’s milk with 59 L 
of tap water. Aim was to generate COD 
value of 2,000 mg/L of the wastewater. Feed 
tank of 60 L capacity was kept at a higher 
elevation and connected to other two 30 L 
tanks (with biosanitizer eco-chips in both) 
with the help of rubber and PVC pipes so 
that water could flow under gravity. The 
plant was run on a continuous basis and the 
flow rate maintained was 2.5 L/hour. This 
phase was to confirm whether biosanitizer is 
able to treat dairy wastewater, without 
mechanical aeration and use of electricity. 
The hydraulic loading was 1 per day and 
retention time 1 day. The organic load was 
120 g/day. Later the load was increased to 
240 g/day and 360 g/day. 

In the second phase of treatment, the 
pilot plant was run on actual dairy 
wastewater, drawn from the equalization 
tank of a reputed dairy in Pune. Three tanks 
of 30 L capacity were used and flow rate was 
5 L/hour. biosanitizer was kept in all the 
tanks. Quantity used was 100 mg in each 
tank. A control unit was also set up and run 
without biosanitizer. Output water from both 
the units was used for irrigation.  

Hydraulic loading was 0.66/day, 
retention time was 1.5 day. Organic loading 
was 60 g/day. 

RESULTS AND DISCUSSION 

Throughout the study, samples were 
taken from feed tank and outlet of each tank. 
Samples were tested for a range of 
parameters to provide a profile of the 
processes occurring within the unit. 
Parameters such as COD, BOD, TDS and Oil 
and Grease were studies in the first stage.

  

 
Fig.1 : Variations in COD Removal (%) for synthetic dairy wastewater 

 
In the first stage of experimental case 

study, 89% of reduction in COD was seen 
after a stabilization period of 50 days. The 
organic load was 120 g/day. It was later 
increased to 240 g/day and 360 g/day over a 

period of next 25 days to check if the plant 
can handle such shock loads. The plant did 
not only run smoothly but showed 50% COD 
removal. BOD and Oil and Grease showed 
98% and 80% removal respectively. 
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Fig. 2 : Variation of TDS in synthetic dairy wastewater 

 
TDS (Total Dissolved Solids) showed 

very complex behaviour in the first stage. % 
removal cannot be known as the TDS values 
in treated wastewater increased than raw 
wastewater. The reason may be because of 
monsoon rains, dissolving the air pollutants 
in atmosphere and collected in treatment 
units. biosanitizer literature has also reported 
fixation of atmospheric CO2. This could be 
the reason for increase in TDS. This needs to 
be studied further. 

In the second stage COD was studied 
and analysed during the acclimatization 
period (40-45 days). About 60% COD 
removal  was  achieved.  The  reason  for this  

can be sited as the varying organic loads in 
the equalization tank depending upon the 
dairy wastewater. The load varied from 36 
g/day to 132 g/day. But as the floating scum 
got developed over the units, assorted seeds 
were sprinkled which supported plant 
growth. The COD removal was then 
recorded as 80%. While in the control unit 
30-35% removal was noted as no scum was 
formed at any point of time during the study.  

After the acclimatization period 
parameters chosen were Oil and grease, TS, 
TDS, TVS, PO4 and NO3 in accordance with 
Standard Methods5. 

Table 1 : Data of stage 2 study carried out on dairy wastewater (Raw wastewater) 

Date Raw Wastewater 
  TS TVS TDS COD Oand G PO4 NO3 
  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

24-01-2009 2240 1160 1640 680 51 0.67 18.6 

25-01-2009 2080 1240 1800 840 63 1.1 22.15 
26-01-2009 2280 1600 1720 760 53 0.96 21.04 

27-01-2009 2120 1280 1760 880 31 0.7 16.39 
28-01-2009 1960 1000 1160 840 49 1.02 19.04 

Days 
Treated Waste Water 
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Table 2 : Biosanitizer treated wastewater 

Date Treated Wastewater 
  TS TVS TDS COD OandG PO4 NO3 
  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

24-01-2009 1920 1240 1040 140 10 0.43 11.07 
25-01-2009 1480 1080 960 120 11 0.46 - 
26-01-2009 1440 1400 840 140 10 0.4 5.31 
27-01-2009 1720 1120 600 140 9 0.38 9.52 
28-01-2009 1520 760 800 140 9 0.56 6.2 

 
Table 3 : Control wastewater 

Date Control Wastewater 
  TS TVS TDS COD Oand G PO4 NO3 
  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

24-01-2009 1520 1280 1320 440 37 0.445 14.61 
25-01-2009 1600 1440 1200 520 34 0.49 19.93 
26-01-2009 1960 1520 1480 500 35 0.53 18.16 
27-01-2009 1880 1240 1720 540 16 0.42 13.29 
28-01-2009 1880 980 1000 540 35 0.72 13.29 

 
In this system, values for all the 

parameters were found to be better in 
biosanitizer treated wastewater than in the 
control wastewater. COD reduction was 83%  

in biosanitizer treatment and 35% in control 
unit. However, the TVS values do not seem 
to match with COD values after treatment.

  

 
Fig. 3 : Relation between COD and TVS for treated wastewater 
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Fig. 4 : Relation between COD and TVS for control wastewater 

 
In both the cases biosanitizer treated 

wastewater and control wastewater it depicts 
that COD removal is more than TVS 
removal. Both COD and TVS are the 
measure of total organic molecules. Ideally 
% reduction in both cases should be same. 
The  difference  is  because  of  the  different  

analyzing methods. COD assessment by 
Reflux Digesting method stops biosanitizer 
mechanism, while gravimetric estimation of 
TVS allows the mechanism. Hence organic 
molecules are in turned produced, in TVS 
estimation and reduction decreases. 

Table 4 : Relationship between TS and TVS 

Date TS TVS (TS-TVS) (TIS) 

 
Raw Treated Control Raw Treated Control Raw Treated Control 

24-01-2009 2240 1520 1920 1300 1240 1280 940 280 640 

25-01-2009 2080 1480 1600 1240 1080 1440 840 400 160 

26-01-2009 2280 1440 1960 1600 1400 1520 680 40 440 

27-01-2009 2120 1720 1880 1280 1120 1240 840 600 640 

28-01-2009 1960 1520 1880 1000 760 980 960 760 900 
 

It should be clear that TS – TVS = TIS. 
TIS are Total Inorganic Solids (salts). If 
biosanitizer is meant to treat only the organic 
molecules, TIS should be same before and 
after the treatment because there is no 
precipitation of salt molecules. But we can 
see from the Table 4 that there is substantial 

reduction in TIS after the treatment. This 
means biosanitizer is able to reduce the 
inorganic molecules during the test 
conditions. 

The other parameters also showed good 
reduction and were in accordance with the 
pollution control board norms. 
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CONCLUSION 
This study found that biosanitizer was 

effective in treating dairy wastewater. COD 
reduction obtained was 83% once the 
ecology got developed.  Other parameters 
were also in accordance with the discharge 
limits prescribed. It was found that 
biosanitizer produced steady results in spite 
of variable organic loads. 

The treated effluent could be used for 
gardening purpose supporting healthy plant 
growth. The unit was easy to construct and 
maintain, and there was no sloughing of 
solids or clogging of the reactor. 

Using the biosanitizer system, the 
conventional method of treating wastewater 
can be upgraded so as to cut down electricity 
for aeration and chemicals. 

In fact, a retrofitting proposal has been 
prepared and submitted, so as to upgrade the 
existing ASP unit (where this pilot study was 
conducted). With an investment of Rs. 
4,00,000/- on biosanitizer, the existing 100 
m3/day ASP unit can be upgraded to run 
without aerators. There will be no production 
of sludge and greenhouse gases, as found in 
the pilot study. The treated wastewater will 
also become resource for gardening and 
groundwater recharge. A part of it can be 
used for cooling tower and cleaning 
purposes.  

The monthly savings are estimated to be 
Rs. 54,000/- (electricity), Rs. 30,000/- 

(chemical cost), Rs. 80,000/- (water). The 
total savings thus are Rs. 1,74,000/month. 
Hence the investment of Rs. 4,00,000/- can 
be recovered within 3-4 months. 
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