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Abstract-Textile industry is one of the most important and
rapidly developing industrial sectors. The present study
involves the applicability of Musa paradisiaca and Oryza
sativa as an adsorbent for the removal of pH and TDS from
textile wastewater. In this study a naturally available
materials such as Musa paradisiaca andOryza sativa were
collected and prepared to the required grade in laboratory.
Batch adsorption experiments were carried out to optimize
the influencing parameters such as contact time, adsorbent
dosage, pH. The removal efficiency for pH by using Musa
paradisiaca in Collection Tank was found to be 8 with a
dosage of 5 g/l for a contact time of 180 minutes. Similarly at
optimum conditions TDS removal was 86.5% respectively.
The removal efficiency for pH by using Oryza sativa in
Collection Tank was found to be 8 with a dosage of 5g/I for a
contact time of 150 minutes. Similarly at optimum conditions
TDS removal was 82.3% respectively. The pH removal
performances in Collection Tank were compared and the
adsorption capacities followed the order: Oryza sativa >Musa
paradisiaca. The TDS removal performances in Collection
Tank were compared and the adsorption capacities followed
the order: Musa paradisiaca > Oryza sativa.

Keywords: Textile Effluent, Musa paradisiaca, Oryza sativa,
pH, Colour, TDS.

Introduction
Textile industry in India

Indian Textile Industry has earned a unique place in our
country. It is among one of the industries which were
earliest to come into existance in india. It accounted for 14%
ofthe total industrial production, contributes to nearly 30%
of the total exports and is the second largest employment
generator after agriculture. This industry provides one of the
most basic needs of people and holds importance;
maintaining sustained growth for improving quality oflife. It
has an image of self-reliant industry, from the production of
raw materials to the delivery of finished products,with
substantial value-addition at each stage of processing which
forms a major contribution to the country’s economy. Indian
textile industry is one of the leading in the world. The Indian
government has come up with a number of export
promotion policies for the textiles sector. It has also allowed
100 per cent FDI in the Indian textiles sector under the
automatic route. The future for the Indian textile industry
looks promising, buoyed by both strong domestic

consumption as well as export demand. With consumerism
and disposable income on the rise,the retail sector has
experienced a rapid growth in the past decade with the entry
of several international players like Marks & Spencer, Guess
and Next into the Indian market. The apparel marketin India
is estimated to grow at a Compound Annual Growth Rate
(CAGR) of 11.8 per cent to reach US$ 180 billion by 2025.

Principles of adsorption

Adsorption may be defined as the process of accumulation of
any substance giving higher concentration of molecular
species on the surface of another substance as compared to
thatin the bulk. When a solid surface is exposed to a gas or a
liquid, molecules from the gas or the solution phase
accumulate or concentrate at the surface. The phenomenon
of concentration of molecules of a gas or liquid at a solid
surface is called adsorption. It is a well established and
powerful technique for treating domestic and industrial
effluents.

Adsorbate: The substance that concentrates at the surfaceis
called adsorbate.

Adsorbent: The material upon whose surface the adsorption
takes place is called an adsorbent.

2. MATERIALS AND METHODOLOGY

Collection of sample wastewater

The raw textile effulent wastewater has been collected.The
effulent was collected from collection tank and secondary
tank. After that the collected samples were brought to the
laboratory and the samples are stored in deep freezerat4°C”
until analysis.

Adsorbent collection & preparation Musa Paradisiaca
Adsorbent

The Banana Peel (Musa paradisiaca) also called banana skin
is the outer covering of the banana fruit. The peel were
collected and dried using hot air oven at 105 C for 4 hours
and activated in muffle furnace at 650 C for 20 mins.

Then, the sample is sieved by a series sieves, the powder
used for the experiments having a granulations of 600
micron.
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Fig 1: Dried Banana peel Activated Banana peel Oryza
Sativa Adsorbent

Rice straw (Oryza sativa) is the vegetative part of the rice
plant, cut at grain harvest or after. It may be burned and left
on the field before the next ploughing. The straw were
collected and dried using hot air oven at 105° C for 4 hours
and activated in muffle furnace at 650° C for 20 mins. Then,
the sample is sieved by a series sieves, the powder used for
the experiments having a granulations of 600 micron.

Fig 2: Dried Rice straw Activated Rice straw Arachis
Hypogaea Adsorbent

The peanut (Arachis hypogaea) are the newly thought
adsorbent because of their extended surface area, micro
porous structure, high adsorption capacity and high degree
of reactivity. The husk were collected and dried using hotair
oven at 105’ C for 4 hours and activated in muffle furnace at
650° C for 20 mins. Then, the sample is sieved by a series
sieves, the powder used for the experiments having
granulations of 600 micron.

Fig 3: Dried Peanut husk Activated Peanut husk

3. RESULTS AND DISCUSSION
General

The experimental work on the textile wastewater was
planned to determine the optimum adsorbent required for
the removal of TDS. The sample was collected. Then the
same waste water sample was analyzed to determine the
physico-chemical parameters present in it.The physico-

chemical parameter determined are pH, colour, TDS, COD,
BOD are compared with the raw effluent.

Physicochemical parameters

Table 3.1 Characterization of textile wastewater

5. MNo. COLLECTI | SECONDA
ON TANK RY TANK

Odour Unpleasant Unpleasant

Colour Dark Yellow

(Hazen Brown

unit)

pH 10 12

TDS (mg/l) | 9900 2420

BOD 820 540

(mgT)

CcoD 1900 750

(mg/1)

Effect of contact time on pH

Effect of Contact Time with Adsorbents in Collection
Tank

Initial pH of collection tank was 10 and it is seen that the
dosage of 5 g/l had a effect on final pH of the water (pH value
are 7.5, 7.5, 8). This result implements that the pH value has
been gradually decreased due to the effect of adsorbents in
the collection tank. The adsorbent materials (Musa
Paradisiaca, Oryza Sativa, Peanut husk) are added and
varying the contact time from 30, 60,90, 120, 150, 180, 210,
240, 270, 300, 330, 360, 390 minutes and at 180, 150, 210
minutes, the pH value comes to standard.
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Fig 4: pH effect on Collection Tank with adsorbents

In figure 3.1, the result showed that using adsorbent
materials (Musa Paradisiaca, Oryza Sativa, Peanut husk), the
pH value decreases when the contact time increases for a
dosage of 0.1 g/20ml. The optimum contact time for
reducing the pH value is 180, 150, 210 minutes.
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Effect of contact time on TDS

Effect of Contact Time with Adsorbents in Collection
Tank

Initial TDS of collection tank was 9900 mg/1 and it is seen
that the dosage of 5 g/1. The mixing was filtered through
centrifugal force. The result shows that the higher TDS
removal efficiency (90 % with Musa Paradisiaca, Oryza
Sativa and 47.8% with Peanut husk ). This resultimplements
that the TDS removal efficiency has been gradually increased
due to the effect of adsorbents in the collection tank. The
adsorbent materials (Musa Paradisiaca,Oryza Sativa, Peanut
husk) are added to collection tank wastewater and varying
the contact time from 30, 60, 90, 120, 150, 180, 210, 240,
270, 300, 330, 360, 390 minutes. The maximum removal
efficiency was attained at 60, 60, 150 minutes.

TDS
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3 =+=RICESTRAW

Contact Time(mins)

Fig 5: TDS effect on Collection Tank with adsorbents

In figure 3.2, the result showed that using adsorbent
materials. The TDS removal efficiency increases with
increase in contact time for a dosage of 0.1 g/20ml. The
maximum TDS removal efficiency was 86.5% at 60 minutes
with Musa Paradisiaca as an adsorbent, 82.3% at 60 minutes
with Oryza Sativa as an adsorbentand 31.5% at 150 minutes
with Peanut husk as an adsorbent.

Effect of contact time on pH

Effect of Contact Time with Adsorbents in Secondary
Tank

Initial pH of collection tank was 12 and it is seen that the
dosage of 5 g/l had a effect on final pH of the water (pH value
are 8, 8, 8.5 ). This result implements that the pH value has
been gradually decreased due to the effect of adsorbents in
the collection tank. The adsorbent materials (Musa
Paradisiaca, Oryza Sativa, Peanut husk) are added and
varying the contact time from 30, 60, 90, 120, 150, 180, 210,
240, 270, 300, 330, 360, 390 minutes and at 330, 330, 270
minutes, the pH value comes to standard.
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Fig 6: pH effect on Secondary Tank with adsorbents

In figure 3.3, the result showed that using adsorbent
materials (Musa Paradisiaca, Oryza Sativa, Peanut husk), the
pH value decreases when the contact time increases for a
dosage of 0.1 g/20ml. The optimum contact time for
reducing the pH value is 330, 330, 270 minutes.

Effect of contact time on TDS

Effect of Contact Time with Adsorbents in Secondary
Tank

Initial TDS of collection tank was 2420 mg/l and it is seen
that the dosage of 5 g/1. The mixing was filtered through
centrifugal force. The result shows that the higher TDS
removal efficiency (59.8 % with Musa Paradisiaca, 60.7%
with Oryza Sativa and 38.6% with Peanut husk ). This result
implements that the TDS removal efficiency has been
gradually increased due to the effect of adsorbents in the
collection tank. The adsorbent materials (Musa Paradisiaca,
Oryza Sativa, Peanut husk) are added to secondary tank
wastewater and varying the contact time from 30, 60, 90,
120, 150, 180, 210, 240, 270, 300, 330, 360, 390 minutes.
The maximum removal efficiency was attained at 390
minutes with adsorbents.
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Fig 6: TDS effect on Secondary Tank with adsorbents

In figure 3.4, the result showed that using adsorbent
materials. The TDS removal efficiency increases with
increase in contact time for a dosage of 0.1 g/20ml. The
maximum TDS removal efficiency was 59.8% at 390 minutes
with Musa Paradisiaca as an adsorbent, 60.7% at 390
minutes with Oryza Sativa as an adsorbent and 38.6% at 390
minutes with Peanut husk as an adsorbent.
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4. CONCLUSION

General

In this work an attempt is made to study the uses of the
natural adsorbents Musa Paradisiaca, Oryza Sativa and
Peanut Husk on the reduction of the excess physico-chemical
parameters present in the waste water.

The physico-chemical parameters are treated with the
help of the natural adsorbents, were the parameters
like pH, colour, Total Dissolved Solids (TDS).

The adsorption test was conducted to test the level of
pH and TDS present in the waste water. Here 20 ml of
waste water samples are taken in 78 beakers and the
adsorbents are added at a rate of 0.1g/20 ml in each
beaker respectively.

The samples with added adsorbents are stirred for the
formation of floc. Then, the samples are Kkept
undisturbed for varing contact time such as 30, 60, 90,
120, 150, 180, 210, 240, 270, 300, 330, 360, 390
minutes for better removal of pH and TDS from waste
water. Here, it is concluded that the optimum contact
time for removal of pH and TDS from collection tank
with the adsorbent Musa Paradisiaca are 180 mins and
60 mins. The removal efficiency of TDS at 60 mins is
86.5%. The optimum contact time for removal of pH
and TDS from collection tank with the adsorbent Oryza
Sativa are 150 mins and 60 mins. The removal
efficiency of TDS at 60 mins is 82.3%.

The optimum contact time for removal of pH and TDS
from collection tank with the adsorbent Peanut Husk
are 210 mins and 150 mins. The removal efficiency of
TDS at 150 mins is 31.5%.

The optimum contact time for removal of pH and TDS
from secondary tank with the adsorbent Musa
Paradisiaca are 330 mins and 390 mins. The removal
efficiency of TDS at 390 mins is 59.8%. The optimum
contact time for removal of pH and TDS from secondary
tank with the adsorbent Oryza Sativa are 330 mins and
390 mins. The removal efficiency of TDS at 390 mins is
60.7%.

The optimum contact time for removal of pH and TDS
from secondary tank with the adsorbent Peanut Husk
are 270 mins and 390 mins. The removal efficiency of
TDS at 390 mins is 38.6%.

The results shows that the adsorbents shows better
adsorption capacity in collection tank than the
secondary tank.
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