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ABSTRACT 
In the present study the characteristics of the untreated wastewater generated from dyes and dye 
intermediates industries was studied.  Wastewater of 10 unit manufacturing different types of dyes 
and dye intermediate were used for this study. Wastewater was analyzed for pH, Chemical Oxygen 
Demand (COD), Biochemical Oxygen Demand (BOD), Total Dissolved Solids (TDS), Suspended 
Solids (SS), chloride, ammonical nitrogen, phenolic compounds, hexavalent chromium, total 
chromium, nickel, oil and grease. The study shows that high amount of sludge was generated from 
treatment of wastewater. The study also shows that the treated wastewater does not meet the 
discharge norms provided by Gujarat Pollution Control Board, Gujarat, India. The study also 
correlated manufacturing process with wastewater characteristics and shows that the wastewater is a 
mixture of wastewater generated from various stages of manufacturing process. Therefore, the 
segregation of wastewater generated from different stages of manufacturing process shall be collected 
and studied for its treatment. 

Key Words : Dye industries, Segregation of wastewater, Manufacturing process, BOD, 
COD, Total Dissolved Solids 

 
INTRODUCTION 

We cannot imagine life without colour. Colour 
can be imparted to the particular object by using 
various types of dyes. They may be natural of 
synthetic origin.  Natural dyes are dyes or 
colorants derived from plants, invertebrates or 
minerals. The majority of natural dyes are 
vegetable dyes from plant sources-roots, berries, 
bark, leaves and wood  and other organic sources 
such as fungi and lichens. Archaeologists have 
found evidence of textile dyeing dating back to 
the Neolithic period. In China, dyeing with 
plants, barks and insects has been traced back 
more than 5,000 years. The essential process of 
dyeing changed little over time. Typically, the 
dye material is put in a pot of water and then the 
textiles to be dyed are added to the pot, which is 

heated and stirred until the color is transferred. 
Textile fiber may be dyed before spinning (dyed 
in the wool), but most textiles are yarn-dyed or 
piece-dyed after weaving. Many natural dyes 
require the use of chemicals called mordents to 
bind the dye to the textile fibers, tannin from oak 
galls, salt, natural alum, vinegar and ammonia 
from stale urine were used by early dyers.  
The discovery of man-made synthetic dyes in the 
mid-19th century triggered the end of the large-
scale market for natural dyes. Synthetic dyes, 
which could be produced in large quantities, 
quickly superseded natural dyes for the 
commercial textile production enabled by the 
industrial revolution and unlike natural dyes, 
were suitable for the synthetic fibers that 
followed.  Dyestuff  sector  is   one   of   the  core  
chemical industries in India. It is also the second 
highest export segment in chemical industry.    *Author for correspondence 
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The Indian dyestuff industry is made up of about 
1,000 small scale units and 50 large organized 
units, who produce around 1,30,000 tonnes of 
dyestuff. Maharashtra and Gujarat account for 
90% of dyestuff production in India due to the 
availability of raw materials and dominance of 
textile industry in these regions. The major users 
of dyes in India are textiles, paper, plastics, 
printing ink and foodstuffs. The textiles sector 
consumes around 80% of the total production 
due to high demand for polyester and cotton, 
globally. Globally the dyestuffs industry has seen 
an impressive growth. Initially the industry's 
production bases were mostly in the west, but in 
the last few years, they have been shifting to the 
East. Dyestuff can be used for Printing inks, 
plastics, textiles, paper and foodstuff. The world 
consumption for dyestuff accounts for printing 
inks at 40%, paints 30%, plastics 20% and others 
from segments like textiles. The organized 
players contribute about 65% of the total dyestuff 
production in the country. The dyestuff industry 
has recently seen movement towards 
consolidation and as a result, organized players 
are now poised to take a lead in the global 
market. Increased focus is being laid on 
environmental friendliness1 and at the same time 
the industry is ensuring greater customer focus 
through technical services and marketing 
capabilities, in order to face global competition. 

AIMS AND OBJECTIVES 
South Gujarat region has various industrial 
zones developed by Gujarat Industrial 
Development Corporation (GIDC). Sachin 
industrial area is one of them. Sachin GIDC 
has various dyes and dye intermediates 
manufacturing units. Now a days, in India 
many industrial zones have installed common 
effluent treatment plants for the treatment of 
waste water generated from the industries 
which are located inside the particular 
industrial cluster or zones.2,3 There are two 
Common Effluent Treatment Plants (CETP) 
one is for treatment of wastewater generated 
from dyes and dye intermediates manufac-
turing industries and another is for treatment of 
textile dyeing house wastewater. A study was 
carried out on wastewater generated from 10 
different dyes and dye intermediate manufa-
cturing industries.  

MATERIAL AND METHODS 
Source of wastewater 
Raw wastewater was collected three times 
after interval of four months during January 
2010 to December 2010 from collection tank 
of ETP of 10 industries located in Sachin 
industrial area, Gujarat, India.  
Preparation of combined wastewater 
To prepare representative combined wastewater 
sample, fractional ratio in total wastewater 
quantity for each industry was identified and 
wastewater were mixed in ratio of wastewater 
load to prepare 10 L wastewater. Then this 
wastewater was equalized by means of stirrer in 
a tank of 15 liter capacity for 10 minutes.  
Characterization and treatment of 
wastewater 
The untreated combined and equalized waste 
water was analyzed using Standard methods.4  
1L of this combined and equalized wastewater 
was given primary treatment. For this treatment 
10% solution of hydrated lime and 5% solution 
of ferrous sulphate were used as coagulants.5 pH 
of wastewater was raised to 11 to 12 with lime 
solution and neutralized to 7-8 pH value with 
ferrous sulphate solution. This treatment 
generated chemical sludge which was filtered by 
a filter cloth and kept in oven for drying at 70oC 
for 24 hours. After drying this sludge was 
collected and weighed. The treated waste water 
was analyzed for the same parameters of 
untreated waste water. The consumption of 
treatment chemicals, quantity of sludge genera-
ted and characteristics of treated wastewater are 
provided in below tables respectively.  

RESULTS AND DISCUSSION 
Quality of untreated combined and equali-
zed wastewater 
The quality of untreated combined and equalized 
wastewater is shown in Table 1. The result 
shows that the combined wastewater is within 
range of 1.02 to 1.24, which indicates that the 
wastewater is highly acidic in nature. The 
wastewater was treated with lime and ferrous 
sulphate solution. The amount of treatment 
chemical consumed is shown in Table 2. Sludge 
was generated during the treatment, which was 
filtered and dried. Table 3 shows quantity of the 
sludge generated from the treatment. And the 
filtrate was characterized. The results are shown 
in Table 4. 
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Table 1 : Quality of untreated combined and equalized wastewater 

S/N Parameters Sample -1 Sample -2 Sample -3 
1. pH 1.24 1.02 1.12 
2. Chemical Oxygen Demand (COD) 52982 48962 65484 
3. Biochemical Oxygen Demand (BOD) 13248 15672 17681 
4. Total Dissolved Solids (TDS) 154285 125843 168346 
5. Suspended Solids (SS) 11840 8801 14340 
6. Chloride 68214 56014 77821 
7. Ammonical nitrogen 204 144 227 
8. Phenolic compounds 27.1 15.2 39.7 
9. Hexavalent chromium 0.064 0.084 0.094 

10. Total chromium 2.41 1.84 2.05 
11. Nickel ND ND ND 
12. Oil and Grease 104 97 127 

Note: ND = Not detected, All values except pH are expressed as mg/L. 

Table 2 : Treatment chemicals consumed 

S/N Treatment chemicals Sample -1 Sample -2 Sample -3 

1. 10% Lime solution 1.79 L 
(pH  raised to 10.54) 

1.95 L 
(pH  raised to 10.72) 

1.84 L 
(pH raised to 10.32) 

2. 5% Ferrous sulphate 
solution 

1.16 L 
(pH brought to 7.12) 

1.24 L 
(pH brought to 7.05) 

1.21 L 
(pH brought to 
7.27) 

Table 3 : Quantity of sludge generated from the primary treatment 

S/N Sludge generation Sample -1 Sample -2 Sample -3 

1 Sludge quantity (After drying 
at 70oC) 482 gm/L 502 gm/L 497 gm/L 

Table 4 : Quality of treated combined and equalized wastewater 

S/N Parameters Sample -1 Sample -2 Sample -3 
1. pH 7.12 7.05 7.27 
2. Chemical Oxygen Demand (COD) 35315 37540 38980 
3. Biochemical Oxygen Demand (BOD) 9510 10240 12590 
4. Total Dissolved Solids (TDS) 128510 104240 132592 
5. Suspended Solids (SS) 590 410 840 
6. Chloride 15410 21250 34210 
7. Ammonical nitrogen 140 98 110 
8. Phenolic compounds 14.2 8.5 20.1 
9. Hexavalent chromium ND ND ND 
10. Total chromium 0.05 0.021 0.03 
11. Nickel ND ND ND 
12. Oil and Grease 24 22 29 

Note : ND = Not Detected, All values except pH are expressed as mg/L. 
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From the above study, it is found that after 
primary treatment large amount of sludge is 
generated which is in the range of 482 gm/L 
to 502 gm/L. The treated wastewater having 
very high COD and very high TDS value 
therefore this wastewater will create 
difficulties during further conventional 
secondary treatment.  

CONCLUSION 
The study shows that the wastewater collected 
from equalization tank of the industries is a 
mixture of wastewater generated  during various 
stages including waste water generated from 
utilities like boiler, RO plant, floor washing etc. 
It is recommended that a study should be carried 
out on the products manufactured by each 
industries on regular basis based on market 
demand. The output of above study will help to 
segregate wastewater of similar nature. This will 
help the authorities to decide collection and 
treatment system at industry level and CETP 
level.  This is very important because the 
wastewater, form all small scale industries, is 
going to CETP for centralized wastewater 
treatment.  
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     The Earth is yours, 

                                                                                                                             
Save it 

 


