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Abstract 
 

Textile waste water generation by large and small scale textile industries  at Kushtia District in Bangladesh has 
been posing a serious environmental problem over the last two decades. The study was conducted as a local 
environmental issue to analyze and treatment of  textile waste water runoff from the specific industrial source to 
the nearby River Gorai through a main drain of the municipality of Kumarkhali Upazilla at Kushtia district in 
Bangladesh. Standard methods to measure TDS, TSS, BOD5, spectrophotometer to measure COD, Cr6+, SO4

2-, 
turbidity and pH meter  to  measure turbidity and pH respectively were used whereas coagulation and filtration 
method were used to treat the waste water. The pH, color, turbidity, BOD5, COD, TDS, TSS, SO4

2-, Cr6+ were 
8.14, 5170 Pt-Co, 452 NTU, 233 mg/L, 381 mg/L, 2601 mg/L, 408.6061 mg/L, 751.35 mg/L and 0.2 mg/L in the 
month of June and 8,5050 Pt-Co, 449.29 NTU, 213.948 mg/L, 372 mg/L, 2540 mg/L, 400 mg/L, 750 mg/L, and 
0.2 mg/L in the month of July during the year of  2012. Ferrous Sulfate as a coagulant for chemical treatment 
together with sand bed filtration achieved removal efficiency for pH by16.68%, turbidity by 97.31%, color by 
99.09%, TDS by 29.18%, TSS by 80.19%, COD by 82.66%, SO4

2- by 1.46%  Cr6+ by 75% and BOD5  by 83.37%. 
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1. Introduction 
 
The nature of the Characterization and Treatment of the waste water of the Bulbul textile Industry indicates the 
pollution level  and optimum dose directly or indirectly of all the textile industries situated in Kumarkhali 
Upazilla like this industry. Besides, the scope of the analysis and treatment of textile waste water is increase of 
awareness to the owners of the industries as well as people of the municipality about environmental pollution, 
designing common effluent treatment plant etc. Kumarkhali  is an important centre of the Bangladesh Handloom 
Board; about one hundred automated textile manufacturing units are located here. Main exports of kumarkhali 
Upazilla is Textile products [1]. Bulbul textile is one of the large industries of kumarkhali Upazilla among all 
industries situated in kumarkhali Upazilla which discharge waste water. Textile industries in Bangladesh are 
denoted as the red colored industries because of  serious environmental pollution [2]. It is reported that textile 
effluent is very low in terms of LC50 and exhibits very high toxicity with acute toxicity unit (ATU) levels 
between 22 and 960. Dye baths surfactants and fibers could have high levels of BOD, COD, color, toxicity, 
surfactants, fibers, turbidity and contain heavy metals [4]. The result of a textile waste water process aims at the 
destruction of the waste water color by means of coagulation/flocculation techniques using Ferrous Sulfate or 
lime [5]. Due to the use of various chemicals and auxiliaries in the processing of textiles, large volume of waste 
water with numerous pollutants is discharged every day. They have strong rules regarding these types of 
industries including the preset up of Effluent Treatment Plant (ETP) with the given time period to get the 
Environmental Clearance Certificate which is mandatory to get utility connections like gas, water etc [3]. The 
first step to investigate the problem of the waste water discharged by the industry was done by using a Dissolved 
Oxygen Meter, pH meter, Thermometer, Dissolved oxygen bottle etc especially based on standard methods. On 
the other hand, as a first footprint on this specific research in such a study area in Bangladesh, the treatment 
phase has been done by using Ferrous sulfate as coagulant for chemical treatment. Actually the Dissolved 
oxygen of the waste water has been found  0.3 mg/L and  0.4 mg/L as well.  To treat the waste water, the 
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Ferrous sulfate has been used as 600 mg/L approximately. The principle result of waste water characterization 
shows that except pH, all the parameters like color, turbidity, Total Dissolved solid, Total Suspended Solid, 
chromium as a heavy metal, sulfate, Biological Oxygen Demand, Chemical Oxygen Demand have been 
exceeded  the  standard limit of   Department of Environment, Government of Bangladesh. As the waste water is 
less concentrated comparing to the newly developed textile industrial waste water in Dhaka city [3], it takes less 
amount of chemical for treatment. Besides using sand bed filtration for the Ferrous sulfate coagulated water  has 
been shown good performance in its efficiency. 
 

 
2. Materials and Methods 
 
The overall methodology consists consequently like topic selection, conceptualization, study area selection, 
primary data collection, secondary data collection, data processing and preparation of a conference paper. In 
Characterization phase, Turbidity meter, Color meter and pH meter are used for measuring  turbidity and color 
and pH respectively. Besides for measuring Total Dissolved Solid, Total Suspended Solid, Biological Oxygen 
Demand, Chemical Oxygen Demand, Standard methods (APHA, AWWA, and WEF, 1995) was used. Sampling 
design was based on purposive sampling in this research work. In treatment phase, Jar test method for Ferrous 
sulfate coagulation was used and here Rapid Sand Filtration methods was used to treat the textile waste water. 
On the other hand, computer software like Microsoft office was used for preparation the graph and data 
processing. 
 
 
3. Results and Discussion: 
 
The pH level of the Bulbul textile was found below 9 where the DoE standard was 9 in pH level. It has   been 
expressed in the Fig. 1. The Total Suspended Solid was 408mg/L and 400mg/L for the month of June and July 
which has been exceeded the limit of DoE where the DoE standard of Bangladesh was 100mg/L. Fig. 2. here 
represents the TSS analysis. Total Dissolved Solid was 2601 mg/L and 2540 mg/L for the month of June and 
July respectively which has shown that TDS has been exceeded DoE standard. Fig. 3. represents the TDS 
analysis. Turbidity of the waste water of  Bulbul textile was 452.5 NTU and 449.29  NTU for the month of June 
and July in 2012 respectively that shows the over limit. On the other hand, drain and river waste water shows 
the turbidity that does not exceed the limit of DoE standard (Fig. 3.). The range of  color, BOD, COD, 
Chromium and sulfate of the bulbul textile waste water were 5170 Pt-Co, 233.508 mg/L, 381 mg/L, 0.2 mg/L 
and 751.35 mg/L  for  the month of June 2012 respectively and 5050 Pt-Co, 213.948 mg/L, 372 mg/L, 0.2 mg/L 
and 750 mg/L for the month of  July 2012 respectively. The analysis of Turbidity, Color , BOD, COD, 
Chromium and sulfate for all sources like Bulbul textile, Drain and River have been shown in the Fig. 4. –Fig. 9. 
respectively. In the phase of treatment option, the optimum dose has been detected as 700mg/L for Ferrous 
sulfate in terms of turbidity, color and pH. Optimum dose of Ferrous sulfate has turned the color, turbidity and 
pH that are2200 Pt-Co, 102 NTU and 6.82 respectively where the raw textile waste water was approximately 
450.29 NTU in turbidity, 5100 Pt-Co in color and 8 at pH. All of the has been shown in Fig. 10, Fig. 11. and 
Fig. 12. for turbidity, color and pH respectively. The subsequently reduction of  the range pH, turbidity, color 
and filtration rate have been shown in the Table 1. after functioning of Sand Bed Filtration. 

 
Table 1. Functioning of Sand Bed Filtration 

 

   
Bangladesh Environmental protection agency also supported  demands for their proper monitoring in the textile 
effluents in the Country. Textile Effluents are high in BOD due to fiber residues and suspended solids. They can 
contaminate water with oil and grease, and waxes, while some may contain heavy metal such as chromium, 

Parameter 2+2 inch (fine sand, brick 
aggregate) 

4+4 inch (fine sand, brick 
aggregate) 

6+6 inch 
(fine sand, 
brick 
aggregate) 

pH 6.75 6.73 6.74 
Turbidity (NTU) 45 19.9 12.1 
Color        (Pt-Co) 121 63 46 
Filtration rate 
(Liter.m2/hr) 

676.33 559.059 475.15 
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lead,  copper and mercury [6]. The effluent characterization of effluent of Bulbul textile Industry has shown that 
except pH, all of the parameters like TDS, TSS, BOD, COD, turbidity, chromium and color have exceeded the 
limit of DoE standard. Comparison of parameters among influent, filtrated waste water after coagulation of 
Ferrous sulfate with DoE standard has been shown in the Table  2.  
 

Table 2. Comparison of parameters among influent ,Filtrated water after coagulation of  ferrous sulfate with 
DoE Standard 

 
 
 
The relationship of the parameters has been interpreted that by increasing TDS and TSS, the BOD and COD will 
be increased. Turbidity acts as an indicator that the more the range of turbidity, the more the range of  TDS, 
TSS, COD, BOD and color will be. Ferrous sulfate was chosen as an optimum coagulant for removal because of 
the lowest required coagulant dose, minimum settled sludge volume and maximum de-colorization [7]. In this 
research work, the removal efficiency for TDS, TSS, COD, BOD, Sulfate and Chromium are 29.18, 80.19, 
82.66, 83.37, 1.46 and 75 percent. Besides the removal efficiency of color, turbidity and pH are 99.09 percent, 
97.31 percent and 16.48 percent respectively. Sand bed filtration has been shown that sequential increase of 
sand and brick aggregate layer has increased the treatment efficiency which has been shown in Table 1. Some 
parameters like oil and grease have not been measured due to lack of lab facilities. Although the range of all 
parameters has been lessened and reached under the limit of DoE standard, sulfate has not been lessened here. 
Here, efficiency of removal has not been shown for two or more coagulant except Ferrous sulfate. Theoretically 
it has been shown that as the waste water has high value of its parameters,  the environment has been degraded 
due to its toxicity. Besides waste water treatment by Ferrous sulfate coagulation and sand bed filtration has been 
done as a first research work in Kushtia district to understand about the pollution intensity and optimum 
chemical dosing. Practically, no Effluent treatment Plant has been set up still now though the Kumarkhali 
Upazilla has many large and small scale textile industries. As the industries require Environmental Clearance 
Certificate to export their textile product, it needs to set up Effluent treatment plant. 

 
 

  
 

Fig. 1. pH Analysis                                                           Fig. 2. Total Suspended Solid Analysis 
 
 
 

parameter Influent(mg/L) DoE standard 
(mg/L) 

Filtrated water 
after coagulation 
of  FeSO4(mg/L) 

Removal 
Efficiency(percentage) 

TDS (mg/L) 2570 2100 1820 29.18 
TSS (mg/L) 404.335 100 80 80.19 
COD(mg/L) 375 200 65 82.66 
BOD5(mg/L) 221 150 37 83.37 
SO4

-(mg/L) 750.675 400 740 1.46 
Cr6+(mg/L) 0.2 0.1 0.05 75 
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Fig. 3. Total Dissolved Solid Analysis                                  Fig. 4. Turbidity Analysis 
 
 
 
 
.  

                  
 

Fig. 5. Color Analysis                                                          Fig. 6. Biological Oxygen Demand Analysis 
 
 
 
 

           
 

Fig. 7. Chemical Oxygen Demand Analysis                                 Fig. 8. Chromium Analysis 
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Fig. 9. Sulfate Analysis                                                         Fig. 10. Turbidity Remaining Vs FeS04 dose 
 

 
 
 
 
 

    
 

Fig. 11. Color Remaining Vs FeS04 dose                      Fig. 12. pH Remaining Vs FeS04 dose  
 
 
 
For this purpose, this research work may help to characterize all the textile effluent precisely as well as provide 
assumption how the characteristics of all textile industrial waste water  situated in Kumarkhali Upazilla will be, 
because all the textile industries in this study area are denoted as same in their functions. Here the local sand of 
the River Gorai and brick aggregate have been used for making the sand bed filter.  
 
 
 
4. Conclusion 
 
Analysis of textile waste water has shown the environmental pollution near the bulbul textile industry. If there 
will not be setup any ETP further, there will be seen a very vulnerable environmental condition in this study 
area. For this work, the analysis and Treatment of the effluent may be acted as the forerunner in setting up 
Effluent Treatment Plant or Common Effluent Treatment Plant. This research work will help replicating through 
such research like treatment and management of textile waste water in Kumarkhali Upazilla that will provide the 
international provisions to export the textile product which improves economic development of the industry, the 
maintenance of sustainable water quality to enhance the quality of life of human and aquatic organism of the 
river and opportunity to involve more textile labors as well as insurance of their  better livelihood pattern, all of 
which terms as Sustainability in Management.  
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