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Abstract

The present research work shows the dominance of iron in the industrial waste water and river water samples of the investigated area of
Gazipur district. The mean iron concentrations for both types of water samples are higher than the maximum permissible limits of WHO
and NEQS. The excess amount of iron in water can cause health hazards of the human beings and ecosystem. Attempts should be taken to
remove the excess amount of iron from the waters of the study area. On the basis of median concentration values of the heavy metals, they
can be arranged as Fe>Zn>Ni>Cr>Pb. The factor analysis reveals the dominance of first two factors which comprise 83.298% of the total
variance. The factor-1 is characterized by the contamination of Fe, Ni and Zn whereas factor-2 is dominated by the presence of Cu and Pb.
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1. Introduction

Heavy metals are considered very harmful as they are non-biodegradable in nature, have long biological half-lives and their potential to
accumulate in different body parts (Manaham 2005: Wilson and Pyatt 2007). Excessive accumulation of heavy metals in agricultural soils
through waste water irrigation, may not only result in soil contamination, but also affect food quality and safety (Muchoweti et al. 2006).
Some research also confirmed that heavy metal such as Cd, Pb, Cu, Zn and Ni have carcinogenic or toxic effects on human beings and
environment (Trichopowos, 2001; Turkdegan et al, 2002, Kocasoy and Sahin, 2007).

The management of effluent water is becoming increasingly difficult due to the presence of heavy metals (Zorpas et al. 2008). It is now
established that application of effluent water into land can increase soil water holding capacity, decrease soil bulk density, increase soil
aeration and root penetrability a stimulate soil microorganism activity (Kvarnstiom et al, 2000). In addition, land utilization of sludge could
represent a step forward to more suitable farming practices and municipal waste management. Achieving this purpose, it is pivotal to know
the heavy metal content in textile without investigating toxic substances it is not feasible to use effluent water as a soil conditioner or
fertilizer land.

Tongi industrial area is located in the southern part of Gazipur Sadar. The location of geographical co-ordinates between 23°54'N to
23°56'N latitudes and 90°27'E to 90°29'E longitudes (Figure 1).

The objectives of the present research work are to reduce the environmental impact during the treatment of waste water and control over
the waste handling procedures to reduce the environmental impact and finally reduce the impact environmental pollution on human health.
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Fig. 1: Location Map of the Study Area.

2. Materials and methods

The selected three sites are located in Tongi industrial area, Tongi, Gazipur, Bangladesh. From these industrial areas, effluents are directly
discharged into nearby Turag river through a drainage system. Sample bottles were first cleaned with tap water thoroughly and with de-
ionized distilled water, afterwards. Samples were collected from the different sites of the selected area in a wide mouth polyethylene bottle.
Reference water sample was taken from textile and dyeing industries before refining and after refining. Effluent samples were immediately
preserved mixing with concentrated nitric acid for heavy metal analysis. After acidification the sample were stored at 4°C in refrigerator
to prevent change in volume due to evaporation.

The heavy metals were analyzed using AAS (Perkin Elmer Analysis Flame Atomic Absorption Spectrophotometer). The AAS was cali-
brated for all the metals by running different concentrations of standard solutions. Average value of three replicates were taken for each
determination. The analysis for the majority of the trace metals like Chromium (Cr), Cadmium (Cd), Nickel (Ni), Zinc (Zn), Copper (Cu),

Lead (Pb) and Iron (Fe) was done by AAS.

3. Results and discussion

Generally, concentrations of heavy metals in the environment occur due to continuous disposal of untreated industrial effluents generated
during operational phase of industries. Among various industries, Textile industries are major producer of metals like chromium, iron,
manganese, copper, lead, cadmium, zinc and nickel etc. Hence, all the collected samples were analyzed for chromium, iron, manganese,
copper, lead, cadmium, zinc and nickel of the analyzed samples.

Table 1: Distribution of Heavy Metals in the Water Samples of the Study Area

WHO 2000 FEPA (1991) NEQS 2000 Site-1 Site-2 Site-3
Refined . Refined - Refined .
wete SN e [0 wee [ R
Water Water Water
Cr mg/L 0.05 <1.0 1.0 0.014 0.017 0.011 0.024 0.017 0.02 No Problem
Ni mg/L 0.1 <1.0 1.0 0.013 0.04 0.015 0.036 0.015 0.06 No Problem
Zn mg/L 55 <1.0 5.0 0.079 0.071 0.064 0.121 <0.1 0.281 No Problem
Cu mg/L 0.05 <1.0 1.0 <0.1 <0.1 <1.0 <1.0 0.02 0.01 Not efficient
Pb mg/L <0.05 <1.0 - 0.009 0.003 0.009 0.003 0.02 0.01 No Problem
Fe mg/L 0.3 - 2.0 5.399 4.74 0.96 4.556 0.275 5.399 Not efficient

The concentration of chromium (Cr) varies from 0.011 mg/L to 0.024 mg/L (Table 1), where the median concentration is 0.017 mg/L in
the studied water samples. The average concentration of the nearest river water is 0.020333 mg/L which is higher than the average Cr
content of the waste water (after refining) whose numerical value is 0.014 mg/L (Figure 2). The concentrations of Cr in the studied water
samples are lower than the recommended permissible limits of WHO 2000, FEPA 1991 and NEQS 2000.
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Fig. 2: The Mean Concentrations of Heavy Metals in Waste Water After Refining and Nearby River Water.

The mean content of nickel (Ni) of the waste water is 0.014333 mg/L. The present study reveals that the mean value of the Ni content for
the nearest river water samples is 0.045333 mg/L. The average Ni concentration of is low in the studied waste water (Figure 2) and it shows
that the river water is might from the other sources. The concentrations of Ni of the water samples from all the sites are below the permis-
sible limit of WHO 2000.

The maximum concentration of zinc is 0.281 mg/L and it is reported from the river water of the investigated area. The median value of Zn
content of the water samples is 0.079 mg/L. None of the samples exceed the recommended permissible limits of WHO 2000, FEPA 1991
and NEQS 2000.

The mean copper (Cu) concentration value of the waste water after refining remained higher than the mean Cu content of the river water.
Attempts should be taken for the removal of Cu from the industrial waste water as the amount of copper remains under the river water.
The average amount of lead (Pb) of the waste water after refining is 0.012667 mg/L which is higher than the average Pb content of the
nearest river water samples. It is worthy to note that the concentrations of lead of both of the waste water after refining and the river water
is well below the recommended maximum permissible limits of WHO 2000 and FEPA 1991.

The investigated waste water and river water samples are characterized by the abundance of iron. The mean iron content of waste water
after refining and the river water are higher the permissible limits of WHO 2000 and NEQS 2000. The concentrations of iron of the river
water is higher than the industrial waste water samples of the investigated sites that reveals the influx of iron from different sources into
the river water. Higher iron content may produce undesirable effects such as astringent taste, depolarization, turbidity, deposits and growth
of iron bacteria in pipes affecting the acceptability of water for domestic use (Das and Borah 1983).

4. Factor analysis

Table 2: Total Variance Explained

Component Initial Eigenvalues ) ) Extraction Sums of Squared_Loadings _
Total % of Variance Cumulative % Total % of Variance Cumulative %

1 3.271 54.521 54.521 3.271 54.521 54.521

2 1.727 28.776 83.298 1.727 28.776 83.298

3 .595 9.915 93.213

4 .288 4.805 98.018

5 119 1.982 100.000

6 1.596E-016 2.659E-015 100.000

Extraction Method: Principal Component Analysis.

Table 3: Component Matrix®

Component
Factor-1 Facor-2
Cr .621 484
Ni .832 451
Zn 791 .385
Cu -.469 .874
Pb -.758 .599
Fe .879 -134

Extraction Method: Principal Component Analysis
a. 2 components extracted.

The factor analysis for the geochemical concentrations of different trace metals were performed using SPSS-20 software. The study shows
that the first two factors comprise 83.298% of the total water samples. The first factor, Factor-1 is characterized by the dominance of Fe,
Ni and Zn and constitutes 54.521% of the total variance (Table 2). Factor-2 is contaminated by the heavy metals like Cu and Pb and consists
of 28.776% of the total variance.

5. Conclusion

The present study shows the concentration of different heavy metals like Cr, Ni, Zn, Cu and Pb in the waste water of textile dyeing industries
after refining and comparison with the nearest river water where the waste waters are being finally dumped. The concentrations of iron
both in the waste water and the river water samples are higher than the recommended permissible limits of WHO 2000 and NEQS 2000.
The concentrations of iron of the river water is higher than the industrial waste water samples of the investigated sites that reveals the influx
of iron from different sources into the river water. Higher iron content may produce undesirable effects such as astringent taste, depolari-
zation, turbidity, deposits and growth of iron bacteria in pipes affecting the acceptability of water for domestic use. The factor analysis
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shows the dominance of first two factors and factor-1 is distinguished by Fe, Ni and Zn and factor-2 is marked by the presence of the heavy
metals like Cu and Ph. These two factors together comprise 83.298% of the total variance. The future research works can be taken on the
physical parameter and major element geochemistry like nitrate of the industrial waste water, soils and removal of pollutants from the
industrial waste water as well as river water.
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