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ABSTRACT

The main objective of the present study was treatment of dye waste by coagulation and flocculation with alum and
clay to achieve maximum removal efficiency of color and COD. Textile mill dye waste was treated using Coagulant
(Alum) with weighting agent (Bentonite clay). Wastewater samples were collected from Riba Textiles, Haryana,
India. Wastewater was highly alkaline, high in suspended solids and color. The parameters of importance were
color and Chemical oxygen demand (COD). Optimum coagulant dose and optimum pH were determined by Jar test.
Coagulant dose coupled with clay dose were added to wastewater for better coagulation and flocculation to obtain
maximum removal efficiency of color and COD. The results showed that physico-chemical method of coagulation &
flocculation using alum with clay produced 92% COD removal and 68% color removal which was almost
equivalent to what was achieved in the treatment plant in the industry using one stage physico- chemical and two
stage bhiological treatment. This resulted in reducing the running cost of effluent treatment plant by simplifying the
treatment scheme as well as saving costly coagulant to a great extent.
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INTRODUCTION

Textile industry is a major polluter of water bagliproducing highly colored wastewater which is higilkaline,

high in suspended solids and COD. The volume oftevester generated is also large. 235 litres of evester is
generated per Kg. of cloth produced. The efflueastewater mainly comprise of chemicals like hyduolsite,

sulphide and sulphur dyes causing rapid depletfatissolved oxygen affecting aquatic life advers&éastewater
from textile mills also contain carbonate, hydraxicthloride, peroxide, sulphite, nitrite, silicatexychloride &
sulphide of sodium, sulphuric acid , hydrogen p&texbleaching powder, starch and gum etc. A loteskarch
work has been undertaken, both in India & abroatthénfield of treatment of textile industry wastéeraby various
techniques. The existing treatment methods ofleekidustrial effluents processing abodtt8 16 m of cotton &
synthetic fibres appear to be inadequate to brimgndthe BOD, suspended solids, COD and other @oitstto
meet the required effluent standards. Textile mjgkrations consist of weaving, dyeing, printing dimishing.

Many processes involve several steps each contrgpat particular type of waste. Numerov [6] givée ffive
techniques of treating textile dye waste beforeldisge into a stream which includes equalizati@utnalization,
proportioning, color removal and reduction of orgaaxygen demanding matter. Chamberlain [4] remgbtteat
instead of coagulating dye wastes chemically, @hdois used in the form of chlorinated copperasxiize or
bleach many dyes and to remove BOD from sulphusd@®mvindan & Sundarlingam [16] found that textitdl
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wastewater can be treated in admixture with sewads by waste stabilization pond method. The B@Buction
was estimated to be as high as 98¥e treatment plant must be designed and plannedsafidying in detail of the
wastewater characteristics and serious & exhaugti@ening considering the reduction of the wastkive and
strength through the process of chemical subsiitutthemical & grease recovery and recycling ofewaCaustic
recovery from the kiering & mercerizing wastes gstializers reduces the pollution load to a gredért. The
remaining pollution load of the waste is dealt withoperations like segregation, equalization, raiziation,
chemical precipitation, chemical oxidation & biologl oxidation.

EXPERIMENTAL SECTION

Wastewater samples were collected from Riba Textfidage Chidana, Tehsil Gohana, District Panipidgryana,
India. The wastewater production from the industas 300 n¥day. The wastewater had a dark blue color imparted
by the presence of various dyes usBue samples of wastewater were analysed for philialty, COD, turbidity
and color. The entire analysis was carried out r@ieg to “Standard methods for treatment of watend&stewater”.

In the present study, Jar test was conducted tbdirn the optimum coagulant dose. Supernatant walysed and
curves of dosage of alum v/s COD, alkalinity & %araemoval were plotted. The point on the curvechtgives
lowest value of COD for a given dosage is the optimcoagulant dose. In th&&tep, Jar test was conducted to
obtain optimum pH. During thé%step, bentonite clay was used as a coagulanbaitttease the rate of formation
of flocs in the jars. Clay was added from 0 to b/l with 20 mg/l variation in the six jars. Duritige 4" step, clay
was added in the same manner but from 0 to 50 meglilts of analysis of 3& 4™ step were compared. This was
done to find out the minimum coagulant dose thah wie help of clay as a coagulant aid gives marinetfficiency

of COD & color removal. For % color removal detenation, wastewater samples were analysed on Spac20
spectrophotometer. Absorbance was noted for diffene@avelengths and an absorbance v/s wavelengtle auas
plotted. This gave optimum wavelength for whichabance is minimum. Now, various dilutions of trerple
were prepared and their absorbances noted for ithe @ptimum wavelength. A calibration curve wastfgd
between Absorbance V/S % dilution which directlyes % color removal. pH and alkalinity were deteradi with
the help of pH meter and turbidity with the helpN&Ephlometric turbidity meter. COD was analysegasstandard
methods closed reflux analytical technique.

RESULTSAND DISCUSSION

The efficiency of physico-chemical treatment walswated in terms of COD reduction & color remoeélksamples
collected before coagulant addition and after sediation. With 200 mg/I alum dose, COD removal feasd to

be 56.8% and color removal was 48%. COD and calaroval were 80.1% & 36% for pH of 6.6 at coaguldaoge

of 200 mg/l. COD & color removal were 91.72% and58%o for pH 6.6, coagulant dose 100 mg/l and claged
100 mg/l. COD & color removal were 84.14% and 5%0f@r pH 6.6, coagulant dose 50 mg/l and clay do¥@
mg/l. The composite wastewater has BOD & COD in thage between 180-220 mg/l and 400-500 mg/I
respectively. With increase in the dose of clathim flocculation experiment, coagulant produceddapttling flocs
and good clarifications were consistently obtained.

TABLE1
SNO. | WAVELENGTH(nm) | ABSORBANCE

1. 340 0.185
2. 360 0.160
3. 380 0.135
4. 40C 0.12¢

5. 440 0.100
6. 480 0.100
7. 520 0.125
8. 560 0.130
9. 600 0.135
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TABLE 2
SNO. | % DILUTION | ABSORBANCE
1. 10 0.060
2. 20 0.050
3. 30 0.045
4, 4C 0.04(
5. 50 0.038
6. 60 0.035
7. 70 0.025
8. 80 0.020
9. 90 0.010
TABLE 3
S. Alum - Alkalinity as % COD % Color
NO. dose(mg/l) PH | Turbidity(NTU) CaCO3(mg/l) COD(mg/l) removal removal
1. 0.0 7.75 2.0 650 384.0 4.0 0.0
2. 50.0 7.65 15 624 268.8 32.8 4.0
3. 100.0 7.50 1.0 596 192.0 52.0 26.5
4. 150.0 7.40 1.0 560 192.0 52.0 42.5
5. 200.( 7.3C 0.C 51€ 172.¢ 56.C 48.C
6. 250.0 7.20 0.0 508 211.2 47.2 48.0
TABLE 4
AT OPTIMUM COAGULANT DOSE (200 mg/l)
S.NO. | Turbidity(NTU) | AdjustedpH | pH | Alkalinity(mg/l) | COD(mg/l) | % COD removal | % Color removal
1. 3.C 7.7 7.4% 57C 115.8¢ 71.08 18
2. 3.0 7.1 7.00 490 112.55 71.86 27
3. 25 6.6 6.35 460 79.44 80.14 36
4. 3.8 6.4 6.25 360 115.86 71.03 28
5. 5.0 6.0 5.80 168 96.00 76.00 22
6. 5.0 5.5 5.35 96 112.55 71.86 08
TABLES5
AT 100 mg/l COAGULANT DOSE, pH 6.6
S. Clay dose Initial Adjusted Final - - % COD % Color
NO. (mg/l) pH bH bH Alkalinity | Turbidity | COD(mg/l) removal removal
1. 0.0 7.8 6.6 6.35 460 3.0 99.31 75.17 18.0
2. 20.0 7.8 6.6 6.35 460 6.0 98.05 75.48 28.0
3. 40.0 7.8 6.6 6.35 460 9.0 96.00 76.00 40.0
4. 60.0 7.8 6.6 6.35 460 12.0 66.20 83.45 60.0
5. 80.0 7.8 6.6 6.35 460 15.5 66.20 83.45 59.0
6. 100.( 7.8 6.€ 6.3% 46C 19.( 33.1C 91.72 67.5
TABLE 6
AT 50 mg/l COAGULANT DOSE, pH 6.6
S. Clay dose Initial Adjusted Final - - % COD % Color
NO. (mg/h) pH bH bH Alkalinity | Turbidity | COD(mg/l) removal removal
1. 0.0 7.8 6.6 6.45 540 3.5 110.45 72.38 11.0
2. 20.0 7.8 6.6 6.45 540 6.5 106.42 73.39 21.0
3. 40.0 7.8 6.6 6.45 540 10.0 102.25 74.43 32.0
4. 60.0 7.8 6.6 6.45 540 13.5 92.67 76.83 48.0
5. 80.0 7.8 6.6 6.45 540 16.0 91.53 77.11 46.0
6. 100.0 7.8 6.6 6.45 540 19.5 63.42 84.14 52.0
CONCLUSION

The following conclusions and recommendations vagasvn:
1.The wastewater consists of low strength waste mtngh COD concentration of about 400 mgl/l.
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2.The average BOECOD ratio of wastewater is 0.425, which is loweart the accepted value for biodegradable
wastes (0.5).

3.Optimum wavelength for minimum absorbance for tlastewater sample is 460 nm.

4.0ptimum coagulant dose is 200 mg/I.

5.0ptimum pH of wastewater for coagulation proces és.

6.For a particular dose of coagulant, effective cdatinn was found to be pH dependent.

7.Addition of clay in the flocculation system increashe turbidity of the waste water sample, agdt & very low
turbidity, thus increasing the efficiency of flaerfnation & settling.

8.The aim of the study was to effectively reducedbagulant dose with maximum removal efficiencie€afD &
color. Since, maximum COD removal at 100 mg/l céagudose with 100 mg/l clay dose is nearly sam¢has
COD removal in the effluent treatment plant, irégeommended that the coagulation/flocculation nigstione at
pH 6.6 with 100mg/l alum & clay dose.
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