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Abstract

Textile industries are the major contributor to environmental pollution and health hazards by generating huge amount of effluents that
contain several pollutants and coloring agents. The concentration of these pollutants can be reduced to the permissible limit with the
help of an Effluent Treatment Plant (ETP). The study was conducted to observe the textile effluent management techniques of an
Effluent Treatment Plant (ETP) of Fakir Knitwear Limited (FKL), Narayanganj, Bangladesh. FKL set up a biological treatment plant
to treat the effluent generated by the industry. Different effluent quality parameters were investigated at different stages in ETP. The
effluent of the outlet was dark colored probably because of soluble coloring materials of the effluent but it is comparatively better than
that of raw wastewater. There were found higher EC values than the standards which indicated that the greater amount of salts in the
water due to dumping of solid wastes and discharging of industrial effluents. The highest TDS value 2054 ppm was observed at the
screening pit unit than the other parts of the ETP. The highest DO was found 4.58 ppm in clarification tank which was within the
standard value of aquaculture. The study also showed that the lowest BOD (24 ppm) and COD (145 ppm) was found at the outlet
which was comparatively better than others. Although the effluent from the outlet contained pollutants, these effluent quality was
comparatively good than the untreated waste water discharged from the industry. After treatment, the effluent of outlet moderately
ensures the standard quality for aquaculture and irrigation. The results suggested that it is obvious to run the ETP regularly to improve
the quality of effluents to save our native environment from the harmful effects of wastewater.
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Introduction

Industrial wastes are major sources of pollution in all every day in a dyeing and textile industries and
environments and require on-site treatment before generatingtoxic wastewater rich in dye and chemicals
discharge into sewage system (Emongor et al., 2005). and direct discharge result in severe environmental
The rapid industrialization is accompanied by both pollution. These untreated industrial effluents not only
direct and indirect adverse effect on environment. The deteriorate surface water quality but also cause many
rate of contamination of natural water bodies increases water borne diseases that is threatening to public health
with increased industrialization (Senthil et al., 2012). (Sultana et al., 2013). The rise in the number of
The third world countries especially Bangladesh is now industries in Bangladesh, including textile dyeing
in a vulnerable position. Bangladesh has now more than operations, has seriously increased the pollution that the
30,000 industrial units of which about 24,000 are small country is experiencing. In accordance with the Act and
and cottage industries (Nuruzzaman et al., 1998). Environmental Rules (1997) it is mandatory for textile
Production for all industrial groups has increased by dyeing factories to install effluent treatment plants
46% since 1981, with some groups such as tannery (ETPs) to treat wastewater before it leaves the factory
products, industrial chemicals, pharmaceuticals and premises (ECR, 1997). International pressure for
garment products increasing by 200 to 4,000% over the effluent treatment is also increasing and many
last ten years (DoE, 1991). These textile industries uses international buyers are now showing more concern
large quantity of water in its production processes, over whether or not textiles are produced in an
resulting in highly polluted and toxic waste waters are environmentally friendly way. This trend means that in
discharged into sewers and drains without any kind of the future it is likely that installation and operation of an
treatment. The textile dyeing industries of Gazipur and ETP will be essential to sustain business in the
Narayanganj generate large amount of effluents and competitive world market. It is a positive sign that
sewage sludge on a regular basis which are being many industries are also making progress in
directly discharged into the surrounding channel, establishing and operating their own ETPs to comply
agricultural fields, irrigation channels, surface water; with national and international requirements, and also
and these finally enter into Turag and Shitalakkhya because of increased personal awareness of the negative
River (Sultana et al., 2009). In Bangladesh, industrial impacts of industrial effluent (Islam et al., 2006;
wastes and effluents are being discharged at random Metcalf and Eddy, 2003). However, in order for these
without treatments directly to soil, canals, and rivers. ETPs to function effectively and meet national
The solid wastes are also used in land filling. They standards they require regular and proper monitoring.
pollute our soils and natural water systems as well as Untreated and treated wastewater characteristics need to
ground water endangering human health, aquatic lives, be known and must be monitored regularly to evaluate
and crop production in Bangladesh (Begum et al., the efficiency of the treatment plant. The present study
2011). In Bangladesh, unplanned clustered development was conducted to investigate the effluent quality
of industries leads to adverse environmental discharging by ETP of Fakir Knitwear’s Ltd. and to
consequences in an alarming way. Huge amount of comparison of parameters with different standards.
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Materials and Methods

The study area was located at Narayanganj an Upazila
in Narayanganj District (Fig. 1), Bangladesh, which is
called the Dundee of East due to the presence of jute
mills. The district is pioneer in merchandising thread
and dying items. The ETP of Fakir Knitwear’s Ltd. is
established at 23°47'3.47"N latitude and 90°35'14.70"E
longitude (Fig. 1).

Sample collection
Seven representative water samples were collected from
seven different points (Table 1) in 500 ml dark plastic
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of the Fakir Knitwear’s Ltd. at the study area. Before
sampling, the bottles were cleaned with detergent,
rinsed with 10% HNO;, and then washed with distilled
water after that the bottles were rinsed three times with
the water to be sampled. Alkaline potassium iodide
solution was used to protect water samples from any
fungal and other pathogenic attack. After collection the
bottles containing samples were sealed immediately to
avoid exposure to air.
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Fig. 1. Map showing the effluent treatment plant of Fakir Knitwear Ltd. at Narayanganj district

Table 1. Sampling stations in the study area

SI. No. Sampling stations Name of the sampling stations
1 S Inlet
2 S, Storage tank
3 S, Neutralization tank
4 S, Distribution tank
5 Ss Oxidation tank
6 S Sedimentation tank
7 S; Clarification tank/Out let
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Analytical methods

The following analyses were done from the collected
water samples: color and odor, temperature, pH,
electrical conductivity (EC), total dissolved solid
(TDS), dissolved oxygen (DO), biological oxygen
demand (BOD), and chemical oxygen demand (COD).
To provide necessary information for each sample such
as date of collection, location, time, etc. were recorded
in the note book and each sample collected in a plastic
bottle was labeled separately with a unique
identification number. The color and odor was observed
with naked eye and nose, respectively. The water
quality parameters such as temperature and pH were
determined by the thermometer and digital pH meter
(model-pH Scan WP 1, 2, Malaysia), respectively.
Buffer solution containing pH 7.0 was used to calibrate
the digital pH meter. Electric conductivity (EC) and
total dissolved solids (TDS) were determined by digital
EC meter and digital TDS meter (model-HM digital,
Germany), respectively. Dissolved oxygen (DO) was
determined by digital DO meter (model-D. 46974,
Taiwan) where sodium thiosulphate (0.025N) was used
as a reagent. Alkalinity was measured by titration
method and the EDTA method was used to determine
the hardness of water. The biological oxygen demand
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(BOD;) was measured immediately after collection and
after 5 days BOD (BODs) was measured by incubation
in the dark condition at 20°C for 5 days. Then the total
BOD (BOD; - BODs) was measured according to
Trivedy and Goel (1984), and Hug and Alam (2005).

Results and Discussion

The chemical parameters of water in the ETP of FKL
obtained from the analyses are described in Table 2.
The color of effluents is observed visually. The
observed color of the effluent was slightly wine red and
emits pungent smell which means the water is polluted
and dangerous for aquatic ecosystem and human health.
The effluent at every part emits noxious smell which
indicate that the water is polluted and dangerous for
aquatic ecosystem and human health which also
violated the standard values (De, 2005). The pH value
7.05 (Fig. 2) was found after treatment is ensure the
standard value (ADB 1994 and ECR 1997), and the
lowest pH value 7.05 (Table 2) at the outlet ensure the
standard values (6.5-8.5) (ECR 1997) respectively.
Water that contains more than 1000 ppm of dissolved
solids usually contains minerals that give it a distinctive
taste or make it unsuitable for human consumption. A
maximum TDS value of 400 ppm is permissible for

(BOD) was measured by two steps where initial BOD diverse  fish  production (Chhatwal, 1998).
Table 2. Physicochemical composition of the effluent of various sampling parts of ETP in Fakir Knitwear’s Ltd.
Physicochemical parameters
Sampling
stations | po (ppm) pH TDS (ppm)  EC (uscm™ Temperature (°C) BOD (ppm) COD (ppm)
S: 1.2 9.35 2054 1870 39 110 302
S, 1.8 8.51 1846 1860 38.4 106 315
Ss 2.1 7.65 1750 1850 38.3 94 280
S, 2.19 7.68 1753 1850 38.4 96 278
Ss 2.8 6.88 1747 1860 38.6 78 220
Se 3.15 6.9 1746 1860 38.2 61 185
S; 4.58 7.05 1755 1850 37 24 145
Range 12t04.58 6.88t09.35 1746t0 2054 1850 to 1870 371039 2410 110 145 to 315
MeantSD | 25+ 1.1 7.7+09 1807.3+1145 1857.1+75 38.3+0.62 81.3+30.3 246.4+64.1

The TDS value obtains in outlet (1755 ppm) (Fig. 3) of
ETP is moderately equal to subsoil standard value
(2100 ppm) of ECR (1997). In the outlet the DO was
found 4.58 ppm (Fig. 6), which is within the acceptable
limit (4-6 ppm) (De, 2005) but lowers than the drinking
standard values (6 or above) (ECR, 1997). DO levels
below 1 ppm will not support fish, below 2 ppm may
lead to the death of most fishes (EQS, 1997). DO
content should be above 6.0 ppm for drinking water and
more than 5.0 ppm is suggested for fisheries, recreation
and irrigation (EQS, 1997). The BOD value 24 ppm
(Fig. 4) of outlet which is discharged into the
environment follows the standard of the subsoil water
(ECR, 1997). The highest value of COD was found
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315ppm (Fig. 5) in the storage tank, which is very
harmful for the environment. The DO below 2 mg/Il
may lead to the death of most fishes in fresh water
(EGIS 11, 2002). The lowest value of COD was
145ppm, found in the outlet, standard for subsoil water
(ECR, 1997). All the textile factories had their effluent
temperatures between 34.7°C and 48.8°C, which are
higher than the set limit by the National Environmental
Quality Standards (BNEQS, 2000). EC is used to
indicating the total concentration of ionized constituents
of water (Hug and Alam, 2005). The EC value 1850
pscm™ (Table 2 and Fig. 7), observed after treatment is
higher than the standard value (1200 pscm™) (ECR
1997).
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Fig. 2. The values of P" at different sampling points and the comparison of value with mean and neutral value
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Fig. 3. The values of TDS at different sampling points and the comparison of values with mean and standard of ECR,
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Fig. 4. The values of BOD at different sampling points of ETP and the comparison of values with mean and standard of

ECR, 1997
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Fig. 5. The values of COD at different sampling points of ETP and the comparison of values with mean and standard of
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Fig. 6. The values of DO at different sampling points of ETP, and the comparison of values with mean and standard of
ECR, 1997
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Fig. 7. The values of EC at different sampling points of ETP, and the comparison of values with standard of ECR, 1997

The Fig. 8 shows the values of TDS 2054 ppm which is
very higher than the standard value of drinking (1000
ppm) (ADB, 1994) and after treatment the value is 1755
ppm which is also higher than the standards. The figure
also showed the EC value, where the value of before
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treatment (1870 upscm™) and after treatment (1850
pscm™) are higher than the standard value 1200 puscm™
(ECR, 1997). The value of BOD before treatment was
110 ppm (Fig. 8) which is not good for aquaculture and
the value of BOD after treatment was 24 ppm (Fig. 8)
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value after treatment is suitable for irrigation standard
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value (400 ppm) according to ECR (1997).
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Fig. 8. The comparisons of different parameters between before, after treatment and standard

The value of P" before treatment was 9.35 (Fig. 8)
which is not good for domestic, drinking, fish-culture
and irrigation and the value of P™ after treatment was
7.05 which is within the standard value (6-9) (ECR,

Comparison between treated and untreated effluent

1997). The value of DO before treatment was 1.2 ppm
which is not good for fish-culture but after treatment the
DO value (4.58 ppm) satisfies the standard value (4-6
ppm) (ECR, 1997).

Table 3. Comparison of water quality parameters between the outlet of ETP and the standards

. Different water quality standards
Water quality | Present study - — - - —

parameter (Outlet quality) Domestic water  Drinking quatl)llty Fish culture Irrlgatlor:j Sewagee

standard ® standard standard ©  standard canal

pH 7.05 6.5-8.5 6.5-8.5 6.5-8.0 6.5-8.5 6-9

EC (uS/cm) 1850 N/A N/A N/A 750 1200

TDS (ppm) 1755 500 1000 <400 <450 2100

DO (ppm) 4.58 4.0-6.0 N/A 5.0 N/A 4.5-8

BOD (ppm) 24 N/A N/A <5.0 100 ¢ 250

COD (ppm) 145 200 ¢ 4° N/A 400 ° 400

Note: N/A= Not Applicable. Source: *De (2005), ° ADB (1994), © Meady (1998), ® Ayers and westcot (1976), *ECR

(1997)

The co-relationship between different values

When there are more dissolved solid in the water body
then there is a chance to trap the heat in the water body.
The pure water can trap less heat than the dissolved
solid rich water. DO is the amount of oxygen dissolved
in water while the BOD is the amount of oxygen used
by the biological organisms during biodegradation.
When BOD level is high, DO level decrease because

the oxygen available in the water is being consumed by
the bacteria (Sawyer et al., 2003). Therefore, when
BOD is high in water the amount of DO is low. More
the oxidizable organic matter present in the water, more
the BOD (Gupta, 2001). The values of P" increasing
with increasing BOD (Fig. 9).
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Fig. 9. Correlation between P™and BOD
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Conclusions

The textile dyeing industries of Narayangonj generate
large amount of effluents, sewage sludge and solid
waste materials everyday which are being directly
discharged into the surrounding channel, agricultural
fields, irrigation channels, surface water and these
finally enter in to Sitalykha River. The present status of
effluents which are discharging into the channel or into
the nearby canal is not satisfactory. They only try to
control the P", DO and BOD in the outlet but the values
of COD, TDS, EC and temperature in the outlet are not
suitable for the irrigation, aquaculture, drinking and
washing purposes. The color of the effluent was wine
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