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To Reduce The Parameters of Effluent Generated  

In Shree Datta S.S.S.K. Ltd., Shirol ” 
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Vishwajit Shinde 
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ABSTRACT : The large quantities of waste water generated at all stages of sugar production are 
highly contaminated. Waste water management in sugar industry must implement safe and 
effective methods to reduce impurities. A sequential combination of different physical unit 
operations and chemical and biological unit processes constitute major parts of our waste water 
treatment. The general criteria for measuring effluent treatment plant efficiency are the degree of 
COD / BOD/TSS reduction, which constitutes organic pollution. 
  
Introduction 
 
Sugar industry is the one of the most important and second largest agro based industry in India 
and highly responsible for creating significant impact on rural economy. Sugar industry is 
seasonal in nature and operates for about 140 days in a year. Significant amount of effluent is 
generated during the operation of Sugar Industry which contains large amount of pollution load 
particularly BOD, COD and TDS. This high colored effluent with unpleasant odour and having 
lesser dissolved oxygen content is highly toxic for aquatic living species. Its treatment is the 
most and foremost important task because this treated effluent is generally used for land 
irrigation. The Central Govt. as well as State Govt. have set up the certain parameters like COD, 
BOD, TSS, TDS, pH etc. for the treated effluent and both the bodies are supervising on these 
parameters through Online Monitoring System. 
 
Even though the effluent of sugar industry is not reaching to the natural streams directly but 
treated effluent is given to farmers for irrigation purpose. Strict monitoring and good treatment 
practices for effluent plays vital role. If proper treatment practices are not followed then this 
bad/poor quality treated effluent makes impact on human / soil health, aquatic life, ground water 
and surface water etc. 
 
The effluent generated through the sugar industry is of both types i.e., alkaline and acidic. The 
alkaline and acidic effluent treatment is the challenge at sugar industry effluent treatment plant. 
Water is an important natural resource and pollution of the same is to be strictly monitored and 
must be treated suitably before it enters into the environment. A number of treatments methods 
are available such as coagulation, membrane separations, adsorption, ion exchange, advanced 
oxidation process, biological treatment, cavitation, etc. to bring down the COD / BOD level to 
prescribed norms. Although some of these methods are well established, industry generates 
Secondary waste that again needs to be treated or disposed of suitably. 
 
Shree Datta S. S. S. K. Ltd., Shirol is a Sugar Complex having capacity 9000 TCD along with 
60 KLPD distillery and 30 KLPD ethanol plant. Steam and power is supplied from co-generation 
plant, which is working under the separate management. The management of the Shree Datta S. 
S. S. K. Ltd., Shirol is very keen about protecting the environmental norms and committed to 
improve the environment in line with social responsibilities towards global initiatives. Shree 
Datta S. S. S. K. Ltd., Shirol have planted around 40000 trees as the Karkhana site, which is full 
grown.  
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METHODOLOGY 
 

DIGRAM OF ETP 

 
1. Bar Screen 4. Primary Clarifier 7. Secondary Clarifier 
2. Oil & Grease Trap 5.Anaerobic Filter 8. Sludge Drying Beds 
3. Equalization Tank 6. Aeration Tank 9. Discharge tank 

 

Above-described technology is used in Shree Datta S. S. S. K. Ltd., Shirol to minimize the 
COD/BOD levels in effluent generated. This particular project has been taken in hand to find 
alternate cost-effective way to minimize the COD, BOD, TSS, colour/ odour etc. For this study 
we have used the fly ash which is the waste generated during boiler operation. Fly ashes the 
waste product generated in substantial quantity and needs to be disposed of with great 
precaution. We have utilized this fly ash for filtration purpose of effluent generated from sugar 
factory. Firstly, we have utilized the fly ash for filtration and filtered waste water is analyzed for 
COD, BOD, TSS, colour / odour etc. Then after the fly ash was washed with raw water and 
dried completely for reuse, 
 

For filtration purpose we made one assembly of plastic can of 50 litres and converted thatplastic 
can into multi-bed filler. For this multibed filter we have used the different size of smallstones, 
sand and upper layer is covered with fly ash. We passed the effluent taken from the inlet of 
theequalization tank and filtered effluent is analyzed for the chemical properties i.e., BOD, 
COD,TSS, pH and physical properties like odour and colour. 
 

Need Of The Study 
 

Generally, the effluent treatment plant is designed as per the crushing capacity of the sugar 
factory, effluent generation and the organic load going to ETP. In Maharashtra generally every 
sugar factory is doing its capacity utilization more than 100% to crush maximum sugar cane in 
minimum time to achieve maximum recovery. This excess crushing leads to the generation of 
excess effluent and it becomes difficult to handle this excess effluent for ETP and it becomes 
very difficult to maintain the prescribed norms of treated effluent. This heavy organic load 
deteriorates the working of ETP as well as the treated water parameters. 
 

Many times ETP has to treat more load of effluent than its basic designed capacity. This hampers 
the working of ETP and there may be large deviation in the prescribed parameters of the treated 
effluent. Frequent heavy organic loads on ETP keeps ETP working parameters disturbed, which 
ultimately leads towards the bad quality of treated effluent water. 
 

This particular project study has taken in consideration to overcome problems arising from the 
higher organic loads going towards ETP, to establish alternate method to reduce excess COD/ 
BOD/ TSS/ colour/ odour etc., to consider problems arising from expansion of ETP for higher 

1 
2 
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crushing rates of factory, to overcome major expenditure required to expand
care of any kind of disturbance of
 
Observations 
 
Different Studied 
Parameters – 1  
 
pH: 

 
Study of pH of ETP waste water

Sr. No. 
pH Etp.        
Inlet 

pH
Filter

1 6.53 7 
2 11.59 
3 9.26 
4 10.02 
5 11.14 
6 8.37 
7 11.32 
8 9.93 
9 6.15 
10 11.3 

 
 

1
5 

 

1

0 

1 2 3 4 5 6
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crushing rates of factory, to overcome major expenditure required to expand the ETP,
of routine working of ETP. 

water from DSSSK. 

pH After Ash 
Filter 

Sr. 
No. 

pH Etp 
Inlet 

pH After
Filter 

11 9.58 8.4 
8.44 12 6.21 8.38
8.32 13 5.41 8.55
8.19 14 3.65 8.02
8.18 15 3.99 7.73
7.51 16 3.99 8.44
8.44 17 3.82 8.1 
8.37 18 3.99 7.06
8.22 19 4.68 7 
8.23 20 4.78 7 

(Observation Table

 
P

6 7 8 9 10 11  12    13    14    15    16    17   

ETP ASH 

13, No. – 2, 2023 

ETP, and to take 

pH After Ash 

 
8.38 
8.55 
8.02 
7.73 
8.44 

 
7.06 

 
 

Table no. 1) 
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Secondary Inlet Ash Filter 

Study of pH of Secondary Inlet waste water from DSSSK. 
 

Sr. No. 
PH Secondary 

Inlet 
PH After Ash 

Filter 
Sr. 
No. 

PH Secondary 
Inlet 

PH After 
Ash Filter 

1 5.59 8 11 5.38 8.45 

2 6.49 8 12 5.53 8.47 

3 6.2 8.2 13 5.15 8.44 

4 6.45 8.3 14 5.4 8.52 

5 5.9 8.1 15 4.97 8.51 

6 6.72 7.93 16 5.09 8.25 

7 6.3 7.82 17 6.39 8.29 

8 6.5 8.2 18 5.35 8.74 

9 6.86 8.3 19 5.15 8.44 

10 5.35 8.26 20 5.4 8.2 

(Observation Table no. 2) 
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ETP INLET ASH FILTER 

COD: 

 
Study of COD of ETP waste water from DSSSK. 

 

Sr. 
No. 

Cod Etp Inlet 
Cod After Ash 

Filter 
Sr. 
No. 

Cod Etp Inlet 
Cod After Ash 

Filter 

1 4880 1280 11 5120 4040 

2 4480 2400 12 2720 2120 

3 2560 1720 13 1680 600 

4 6400 4240 14 5600 3200 

5 8160 5600 15 3440 2120 

6 8440 5400 16 3400 1880 

7 2560 1730 17 3960 1320 

8 8850 5550 18 2680 1440 

9 5040 2680 19 1080 304 

10 2080 1320 20 1320 320 

(Observation Table no. 3) 
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SECONDARY INLET ASH FILTER 

Study of COD of Secondary Inlet waste water from DSSSK. 
 

Sr. 
No. 

Cod Secondary 
Inlet 

Cod After Ash 
Filter 

Sr. 
No. 

Cod Secondary 
Inlet 

Cod After Ash 
Filter 

1 1080 197 11 1320 880 

2 760 152 12 1300 760 

3 480 340 13 1840 1400 

4 960 280 14 1640 680 

5 1040 400 15 960 320 

6 960 1088 16 1080 320 

7 1000 340 17 660 125 

8 880 120 18 1290 670 

9 960 480 19 1804 1395 

10 1640 666 20 1400 740 

(Observation Table no. 4) 

 

 



South Asian Journal of Management Research   156    Volume – 13, No. – 2, 2023 

 

BOD 

 

4000 

3500 

3000 

2500 

2000 

1500 

BOD 

4000 

3500 

3000 

2500 

2000 

1500 

1 2 3 4 5 6 7 8 9    10   11   12   13   14   15   16   17   18   19   20 

ETP INLET ASH FILTER 

BOD: 

 
Study of BOD of ETP waste water from DSSSK. 

 

Sr. 
No. 

Bod Etp Inlet 
Bod After Ash 

Filter 
Sr. 
No. 

Bod Etp Inlet 
Bod After Ash 

Filter 

1 2000 600 11 1650 800 

2 1850 950 12 950 750 

3 1000 650 13 570 220 

4 2750 1320 14 1850 1050 

5 2750 916 15 1150 690 

6 2810 1430 16 1150 710 

7 900 600 17 1350 460 
8 3540 1450 18 1000 500 

9 1650 870 19 380 100 

10 980 430 20 450 105 

(Observation Table no. 5) 
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SECONDARY INLET ASH FILTER 

Study of BOD of Secondary Inlet waste water from DSSSK. 
 

Sr. 
No. 

Bod 
Secondary Inlet 

Bod After Ash 
Filter 

Sr. 
No. 

Bod 
Secondary Inlet 

Bod After Ash 
Filter 

1 420 80 11 410 270 

2 350 65 12 425 240 

3 210 145 13 610 450 

4 320 90 14 620 250 

5 340 135 15 380 110 

6 380 120 16 390 95 

7 350 110 17 295 56 

8 290 45 18 452 262 

9 310 150 19 605 450 

10 540 175 20 440 250 

(Observation Table no. 6) 
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ETP INLET ASH FILTER 

TSS: 

 
Study of TSS of ETP waste water from DSSSK. 

 

Sr. 
No. 

Tss Etp Inlet 
Tss After Ash 

Filter 
Sr. No. Tss Etp Inlet 

Tss After Ash 
Filter 

1 1018 71 11 132 3 

2 467 8 12 182 5 

3 350 3 13 149 8 

4 264 2 14 886 2 

5 642 1 15 869 18 

6 693 10 16 781 5 

7 980 6 17 660 4 

8 385 12 18 408 19 

9 317 7 19 597 20 

10 75 4 20 535 5 

(Observation Table no. 7) 
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SECONDARY INLET ASH FILTER 

 
Study of TSS of Secondary Inlet waste water from DSSSK. 
 

Sr. No. 
Tss 

Secondary Inlet 
Tss After Ash 

Filter 
Sr. 
No. 

Tss 
Secondary Inlet 

Tss After Ash 
Filter 

1 421 1 11 438 7 

2 224 3 12 387 15 

3 285 2 13 309 13 

4 432 3 14 429 6 

5 325 5 15 283 7 

6 362 4 16 411 13 

7 466 12 17 259 4 

8 380 6 18 378 14 

9 553 5 19 390 13 

10 638 8 20 238 7 

(Observation Table no. 8) 
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ETP INLET ASH FILTER 

 

TDS: 

 

Study of TDS of ETP waste water from DSSSK. 
 

Sr. 

No. 

Tds Etp 

Inlet 

Tds After Ash 

Filter 
Sr. No. Tds Etp Inlet Tds After Ash Filter 

1 1758 2310 11 951 2390 
2 2490 2090 12 854 2660 

3 902 1497 13 702 2230 

4 1153 1746 14 1931 4000 

5 1749 2090 15 1689 4170 

6 1300 2270 16 1771 5000 

7 3250 3180 17 1778 3600 

8 1260 2820 18 1489 3110 

9 1299 3170 19 1845 1440 

10 1588 4160 20 1685 4580 

(Observation Table no. 9) 
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Study of TDS of Secondary Inlet waste water from DSSSK. 
 

Sr. 
No. 

Tds 
Secondary 

Inlet 

Tds After Ash 
Filter 

Sr. 
No. 

Tds 
Secondary Inlet 

Tds After Ash 
Filter 

1 1020 2500 11 1270 2930 

2 873 1733 12 1177 2500 

3 944 1682 13 1050 2200 

4 1113 1737 14 1075 2570 

5 903 2030 15 630 1380 

6 851 1503 16 856 1800 

7 1102 1636 17 783 1373 

8 1372 2881 18 1717 2480 

9 1042 1310 19 1050 2310 

10 1240 3630 20 1370 2530 

(Observation Table no. 10) 

 



South Asian Journal of Management Research   162    Volume – 13, No. – 2, 2023 

 

COLOUR: 

 
Study of COLOUR of ETP waste water from DSSSK. 

 

Sr. 

No. 

Colour Etp 

Inlet 

Colour After 

Ash Filter 

Sr. 

No. 

Colour Etp 

Inlet 

Colour After 

Ash Filter 

1 PALE YELLOW COLOURLESS 11 YELLOW COLOURLESS 
2 BROWN COLOURLESS 12 YELLOW COLOURLESS 
3 BROWN COLOURLESS 13 YELLOW COLOURLESS 
4 PALE YELLOW COLOURLESS 14 BROWN COLOURLESS 
5 PALE YELLOW COLOURLESS 15 YELLOW COLOURLESS 
6 BROWN COLOURLESS 16 YELLOW COLOURLESS 
7 YELLOW COLOURLESS 17 YELLOW COLOURLESS 
8 YELLOW COLOURLESS 18 YELLOW COLOURLESS 
9 PALE YELLOW COLOURLESS 19 YELLOW COLOURLESS 

10 PALE YELLOW COLOURLESS 20 YELLOW COLOURLESS 
(Observation Table no. 11) 

Study of COLOUR of Secondary Inlet waste water from DSSSK. 

 
Sr. 

No. 

Colour 
Secondary 

Inlet 

Colour 
After Ash 

Filter 

 
Sr. 

No. 

Colour 
Secondary 

Inlet 

Colour 
After Ash 

Filter 

1 LIGHT BROWN COLOURLESS 11 BLAKISH COLOURLESS 

2 BLAKISH COLOURLESS 12 BLAKISH COLOURLESS 

3 BLAKISH COLOURLESS 13 BLAKISH COLOURLESS 

4 BLAKISH COLOURLESS 14 BLAKISH COLOURLESS 

5 BLAKISH COLOURLESS 15 BLAKISH COLOURLESS 

6 BLAKISH COLOURLESS 16 BLAKISH COLOURLESS 

7 BLAKISH COLOURLESS 17 BLAKISH COLOURLESS 

8 BLAKISH COLOURLESS 18 BLAKISH COLOURLESS 

9 BLAKISH COLOURLESS 19 BLAKISH COLOURLESS 

10 BLAKISH COLOURLESS 20 BLAKISH COLOURLESS 

(Observation Table no. 12) 

ODOUR: 
 

Study of ODOUR of ETP waste water from DSSSK. 

Sr. 
No. 

Odour Etp 
Inlet 

Odour After Ash 
Filter 

Sr. 
No. 

Odour Etp 
Inlet 

Odour After Ash 
Filter 

1 Nuisance ODOURLESS 11 Nuisance ODOURLESS 

2 Nuisance ODOURLESS 12 Nuisance ODOURLESS 
3 Nuisance ODOURLESS 13 Nuisance ODOURLESS 

4 Nuisance ODOURLESS 14 Nuisance ODOURLESS 

5 Nuisance ODOURLESS 15 Nuisance ODOURLESS 

6 Nuisance ODOURLESS 16 Nuisance ODOURLESS 

7 Nuisance ODOURLESS 17 Nuisance ODOURLESS 

8 Nuisance ODOURLESS 18 Nuisance ODOURLESS 

9 Nuisance ODOURLESS 19 Nuisance ODOURLESS 

10 Nuisance ODOURLESS 20 Nuisance ODOURLESS 

(Observation Table no. 13) 
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Study of ODOUR of Secondary Inlet
 

Sr. 
No. 

Odour 
Secondary 

Inlet 

1 UNPLEASANT 

2 UNPLEASANT 

3 UNPLEASANT 

4 UNPLEASANT 

5 UNPLEASANT 

6 UNPLEASANT 

7 UNPLEASANT 

8 UNPLEASANT 

9 UNPLEASANT 

10 UNPLEASANT 

 
Note: - On LHS of every photo is the beaker having untreated water and RHS 

includes the water after ASH
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Secondary Inlet waste water from DSSSK. 

Odour After Ash 
Filter 

Sr. 
No. 

Odour 
Secondary 

Inlet 

ODOURLESS 11 UNPLEASANT 

ODOURLESS 12 UNPLEASANT 

ODOURLESS 13 UNPLEASANT 

ODOURLESS 14 UNPLEASANT 

ODOURLESS 15 UNPLEASANT 

ODOURLESS 16 UNPLEASANT 

ODOURLESS 17 UNPLEASANT 

ODOURLESS 18 UNPLEASANT 

ODOURLESS 19 UNPLEASANT 

ODOURLESS 20 UNPLEASANT 

(Observation Table

On LHS of every photo is the beaker having untreated water and RHS 

after ASH FILTER TREATMENT 

13, No. – 2, 2023 

Odour After Ash 
Filter 

ODOURLESS 

ODOURLESS 

ODOURLESS 

ODOURLESS 

ODOURLESS 

ODOURLESS 

ODOURLESS 

ODOURLESS 

ODOURLESS 

ODOURLESS 

Table no. 14) 

On LHS of every photo is the beaker having untreated water and RHS 
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CONCLUSION 
 

This study has been carried out at Shree Datta S. S. S. K. Ltd., Shirol which is the sugar complex 
having crushing capacity 12000 TCD with 90 KLPD Distillery and 90 KLPD Ethanol Plant. All 
the samples are collected from the ETP inlet and inlet of the secondary clarifier of effluent 
treatment plant of capacity 2800 m3 / day. 

 
The analysis of waste water was done for the parameters like pH, COD, BOD, TSS, TDS, 
odour and colour during the period. 

 
The samples collected were analyzed in the laboratory of Shree Datta S. S. S. K. Ltd., Shirol and 
the following conclusions were drawn: 

 
1. The pH of samples collected from the ETP inlet and inlet of secondary clarifier having 

wide range from 3.65 to 11.59 which is not within the norms prescribed by CPCB 
whereas the samples filtered through fly ash, found with pH variations of 7.82 to 8.74, 
which was within the norms of CPCB and MPCB. 
 

2. The COD of samples collected from ETP inlet and secondary clarifier having range 
from 1080 to 8440 whereas the sample results which were filtered through fly ash, 
found with COD variations of 120 to 1840. It means that in the filtered samples Av. 
COD reduced by 53.79%. 
 

3. The BOD of samples collected from ETP inlet and inlet of secondary having the range 
210 to 3540 whereas the sample results which were filtered through fly ash, found with 
BOD variations of 45 to 1450, it shows that in the filtered samples Av. BOD reduced 
by48.25%. 
 

4. The TSS of samples collected from ETP inlet and inlet of secondary clarifier having the 
range from 224 to 1018 whereas the sample results which were filtered through fly ash, 
found with TSS variations of 1 to 71,which is within prescribed limits, it simply 
indicates that the Av. TSS removed was almost 98%. 
 

5. The TDS of samples collected from ETP inlet having range from 702 to 3250 whereas 
treated samples TDS range from 1440 to 4580. The TDS of samples collected from 
secondary inlet range from 630 to 1717 whereas the treated samples range varies from 
1310 to 2881. In the both cases Av. TDS increase is almost double but in case of 
secondary sample the increase in Av. TDS is definitely double but still within the 
prescribed norm i.e., 2100 mg/lit. 
 

6. During the study it is found that after the filtration TDS goes on increasing so if any 
additional measure is taken to reduce the TDS within prescribed norms then the system 
will be up to the mark. 

 

7. We have achieved considerable reduction in COD/BOD values (nearly 50 %), and we 
are planning to introduce novel ideas in the clarification and aeration units with the 
help of experts so that COD/ BOD values of economically treated effluent will be 
within the prescribed norms of pollution control boards. 
 

8. The odour of samples collected from inlet of the ETP and secondary inlet was nuisance 
and unpleasant respectively whereas the treated samples turned into odorless. 
 

9. The colour of samples collected from inlet of ETP and secondary inlet was yellow and 
blackish respectively whereas the treated samples were completely colorless. 
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Suggestion 
 
Now a day’s primary and secondary treatment has been followed for effluent treatment. Here we 
suggest tertiary treatment for further improvement of treated effluent parameters by utilizing 
boiler fly ash. 
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