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ABSTRACT

Surface adsorption technique has been employedtHer treatment of textile wastewater by
electrolyzing the effluent with a current of 4 Arfd00 minutes. Reductions in color and pH variatérthe
effluent were monitored through absorbance and ptdsurements throughout the process. Concentration
levels of Nf* in the wastewater ranged between 271 to 280 tayling an average of 274.4 mg/l, standard
deviation of +4.449719 mg/l and a coefficient ofimtion of 1.621618 mg/l. Whereas *ion levels varied
from 196 to 200 mg/l with an average of 197.6 mgthndard deviation of £2.302173 mg/l and coeffitief
variation of 1.165067. It was observed that pH sijients were necessary for treated samples to plysd

for domestic purposes.
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INTRODUCTION

By processing cotton and wool as well
as synthetic fibers such as polyester, nylon,
acrylic etc., the textile industry is still
regarded as one of the largest industrial
sectors. Water usage constitutes a major
requirement especially within the scouring,
bleaching, dyeing and finishing sectors of that
industry.

Effluent or wastewater treatment has
been receiving attention from researchers in
order to provide an environment free from
chemical hazards. Thus, wide ranges of
methods and materials have been employed
by different workers for the treatment of
effluents (Susan, 1999). Belkevich et. al
(1976) highlighted the role of peat in the
decontamination of the environment based on
its selective extraction of ions such as*Cu
Co*, zr?* and Nf* from sewage. Similarly,
Bakalyil et al. (1999) made use of column
chromatographic technique with maize peat as
the stationary phase for the color removal of
dye waters.

The physico-chemical and engineering
properties of a composite textile sludge
sample from the southern part of India have
been studied by Balasubramanian et al. (2006)
with the sole aim of reusing the sludge as
building material. However, the sludge
samples failed to meet the required strength
for structural applications but rather for non-
structural materials such as flooring tiles, solid
and pavement blocks, and bricks.

Martel et al (1997) identified the
source and identity of compounds that were
inducing hepatic mixed function oxygenase
activity in fish from a thermochemical pulp
mill effluent.

In 2003, Navaraj showed that the
metals strongly present in the electroplating
effluent are chromium and nickel, which is
being tested individually and collectively to
assess its toxic nature. The synergetic toxicity
intensity of these metals is much stronger than
individual effect. The result is noticeable in
feeding budget and respiratory physiology of
the fish, Oreochromis mossambicus All
parameters of the feeding budget show a

© 2009 International Formulae Group. All rights mrged.



I. B. MUHAMMAD / Int. J. Biol. Chem. Sci. 3(4): 8833, 2009

significant amount of the concerted effect of
these metals. In general, the concentration
levels of these metals and indeed their toxicity
call for their removal from effluents before
reuse for domestic purposes (Bernes and
Wilson, 1983).

MATERIALSAND METHODS
Sampling

Sampling is one of the most important
aspects to consider during the analysis of
water, for which adequate sampling
procedures have to be adopted in order to
obtain any meaningful result for any
constituent of a given sample (Kratochvil and
Taylor, 1981). Five different textile effluent
samples were collected at the point of
discharge from a Textile factory at Bompai
Industrial area of Kano state during different
periods of production, and the samples were
lettered A — E.

Qualitative analysis

Qualitative tests were carried out on all
the samples (fresh and treated effluents alike)
in order to ascertain the presence of the
suspected metal ions according to Vogel
(1987).

Surface adsor ption technique

An electrolytic cell having a 2 x 2 ém
platinum foil electrode was wused to
electrolysed 100 cfnsamples of the effluent
on passing 4 A for a period of 200 minutes,
and the weight variation of the electrodes due
to surface adsorption is used in estimating the
amount of the respective metal ion in the
sample.

Absor bance measur ement

The absorbance of the fresh effluent
samples were determined immediately after
sampling for their respective maximum
wavelengths Ay  Further  absorbance
measurements were made after every 20
minutes during the course of the surface
adsorption process using a Jenway 6051
Colorimeter.

pH measurements

The pH of each effluent was measured
concurrently as the adsorption process is
taking place using a digital Jenway 3320 pH
meter after it has been standardized or
calibrated.
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RESULTSAND DISCUSSION

Most studies from the textile industries
(ISPCH, 1995) have revealed that the most
common unit operations employed in the
textile  wastewater treatment involves
pretreatment for removal of inorganic solids
and floating materials, flow equalization and
neutralization, chemical coagulation,
clarification, and biological treatment.

At maximum wavelengthy.x equal to
520 nm the absorbance of the various effluent
samples were measured (light green to dark
green). Table 1 shows the results of the
qualitative tests of the effluents from which
can be shown the presence of'Nh sample
A and CP* in sample C. The presence of Cl
ion was observed in all the samples that were
analyzed; this is believed to be as a result of
bleaching of the fabric prior to dyeing.
However, other suspected metallic ions were
not found. The presence of the metallic ions
was believed to be as a result of using reactive
dyes in the dyeing process. The concentration
levels of the detected metallic ions from the
effluent were found to have exceeded the
applicable level of discharge from treatment
plants as highlighted by Besselievre and
Schwartz (1976). Comparatively, from figure
1 the concentration levels of these ions in the
effluent varies in the order Ni> CP*, with
Ni?* concentrations ranging from a minimum
of 271 mg/l to 280 mg/l having a mean of
274.4 mg/l and a standard deviation of
+4.449719 mg/l. Whereas Trconcentration
ranged from 194 mg/l to 200 mg/l, having a
mean value of 197.6 mg/l and a standard
deviation of £2.302173 mg/I.

The zero absorbance of the effluents
observed from figure 2 expresses the extent of
color reduction during the course of the
electrode process. This adds to the level of the
efficiency of the employed technique in
treating the effluent, in that other than
removal of metallic ions, the color of the
respective effluents are scrubbed down to zero
absorbance as per the sensitivity of the
instrument used.

Records (Figure 3) of the pH values for
both fresh and treated effluent is indicative of
the need for pH adjustment before the treated
water could be employed for domestic
purposes (WHO, 1994).
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Table 1: Qualitative test for the suspected ions prior ®tteatment.

Samples Suspected lons
Ni** PE* crt Cr
A + - - +
B - - - +
C - - + +
D - - - +
E - - - +
N.B.: (+) = The indicated ion is present, (-) kelindicated ion is absent.
B 290 -
=] e ________,_,_.—0-——____.
£ 270 A — * —
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Figure 1: Concentration levels of Rfiand CF* in various samples analyzed.
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Figure2: Level of color removal for the respective samples.
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Figure 3: Variation of pH with time.
Conclusion Besselievre EB, Schwartz M. 1976lhe
Textile effluents cause a high Treatment of Industrial Wastes(2nd

environmental impact when released into the
environment without correct treatment (Kunz
et al.,, 2001). In this work, the possibility of
effluent treatment using surface adsorption
has been highlighted with significant
reduction in both the level of detectable ions
and color of the effluent. However, for a
larger scale treatment, volume of the effluent
treated as a function of time, electrode size
and amount of current supplied should be
looked into in view of optimizing the
efficiency of the technique.
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