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Abstract - Remedying of textile wastewater is challenging as the wastewater contains poisonous compounds which may have
minimal biodegradability. Dyes, surfactants, detergents, biocides, plus more are employed in order to increase the textile
procedure also to create clothing proof against actual physical, chemical, and natural agents. New technology are developed in the
last decades and especially advanced oxidation procedures (AOPs) have proven considerable potential intended for the treating
company effluents. These procedures however are pricey and large-scale apps are still hard to find. additionally, the complicated
oxidation chemistry changes the pollutants in to a very sizable volume of degradation intermediates which can end up being even
more poisonous compared to preliminary compounds. in this particular study, a mixed two-stage water recycle treatment was set
up to spice upward the high quality and recuperation rate of used again water. The major treatment incorporated the flocculation
and sedimentation system, twin fine sand filtration units, a good ozonation unit, invert osmosis (RO) program, and an
ultrafiltration (UF) system. The particular secondary treatment integrated an ozonation device, a sand filtration unit, and UF and
RO techniques. Ozonation greatly reduces the color simply by 90. 29 plus 96. 37 instances during the major ozonation and 2nd
ozonation stages, correspondingly. RO had the particular simplest removal price. Further research need to cross-check combining
this particular treatment approach along with technologies that enable water and sodium recovery and recycle, to make the
particular textile industry a lot more sustainable.

Index Terms — oxidation process, ozonation, RO system. wastewater treatment, textile.

INTRODUCTION

Considerable amounts of high-quality drinking water are required for wet processing of fabrics. Depending on the shade, the
technique and the harmful chemicals used in a certain textile process, the estimated consumption will go from 50 to 240 | of water
per kilogram of finished fabric or in a city like Tirupur as much as 90 million It of water for each day. The content of the
wastewater can differ, but the primary characteristics are: high natural content; existence of dyes, dyestuff and other harmful
chemicals; inorganic substances like sodium hydroxide, sodium hypochlorite, salt sulfide, hydrochloric acidity and sodium
chloride; solvents and liquids.

Moreover, textile effluents frequently have high heat range and pH between 4 and twelve. Insoluble fibers are often present in the
effluent and can cause blockage of pipes. Since shown in Shape 1 wastewater streams developed in several steps of the textile
process are blended to form the alleged textile wastewater. The particular effluent developed all through the preparation steps
usually involves dimension agents such as starch, polyvinyl alcoholic beverages (PVA), carboxymethyl cellulose (CMC) and
polyacrylic acid, enzymes used to eliminate the dimension agents, soaps and detergents used to remove wax and other impurities
from the fabrics and bleaching agents. This particular wastewater stream is biodegradable at minimum to a certain extent and
provides the highest share to the natural and natural download of the fabric wastewater.

Chemical dyes and pigments are everywhere around all of us. People learnt earlier in their background how to draw out colors
from natural resources and utilize them to paint daily objects and also to show their skills and spirituality. In 1856, a young
college student called William Perkin synthesized by error the first artificial dye, mauveine, using coal tar. This individual was in
truth wanting to synthesize quinine, a compound used to cure wechselfieber. He soon recognized that the crimson solution
obtained could color silk and was quick to understand the significance of his finding. That will “accident” made your pet famous
and offered a great behavioral instinct to the development and growth of textile and publishing industry. Actually the technology
utilized until then to color fibers was your same as in Roman times and synthetic dyes constituted a great enhancement as they are
stable molecules, their binding to the fabrics was a lot more proof than those of natural dyes and their colors more vivid.
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FIGURE 1
WET PROCESSING OF TEXTILE DYES

LITERATURE

The particular textile industry utilizes large quantities of water in phases, such as pre-treatment, bleaching, dyeing, and printing,
which demand approximately 100-200 T of high-quality drinking water per kilogram of textile product and therefore generate
huge amounts of color wastewater. The wastewater produced by fabric industry contains natural matter, toxic chemicals derived
from repairing agents, detergents, chemical dyes, and salts and therefore is among the most polluting among all business wastes.
The recalcitrant substances in the water are harmful to aquatic life because they reduce light penetration. As a result, searching a
powerful method of treating and reusing wastewater from the textile industry is highly challenging.

The particular potential for ozonation makes it popular in water recycle systems. On the contrary, the drawbacks is benefit
investment costs and energy consumption. Furthermore, effluent salinity must be removed for fabric wastewater reuse. This is
pointed out there that typical fabric wastewater may contain 6. 0 wt% NaCl or 5. 6 wt% Na2S04. Membrane separations may help
achieve drinking water quality for recycling where possible and allows poison removal and drinking water reuse for certain
applications. They designed ultrafiltration (UF)—diafiltration to separate a dye/Na2SO4 aqueous mixture and has achieved 98%
desalination efficiency and > 97% coloring recovery. Some used a UF ceramic membrane for getting rid of a reactive coloring,
Reactive Black 5, which was removed by up to 95. 2%. This is remarked that primary treated fabric wastewater with mixed UF—
electro dialysis gifts similar parameter beliefs to those of normal feed drinking water.

There are various wastewater treatments for textile wastewater recycle, such as built wetland, activated co2, ion exchange.
However, the constructed wetland has poor elimination effect on color and the job section of it is very large. Turned on carbon has
a higher removal rate on water-soluble chemical dyes, but it is unable to adsorb suspended strong (SS) and insoluble dyes.
Besides, the activated carbon is difficult to make the operating cost of it is high. Although ion exchange treatment has great
removal rate on some specific dissolved pollutants, it is not the treatment of a sizable number of multi-component textile
wastewater. UF is an excellent pre-treatment process. RO has great effects on the residual color and remaining salt.

METHODOLOGY

The particular schematics of drinking water reuse treatment procedures. Pre-treatment and natural treatment techniques have been
introduced in. Therefore, the treatment technology of reused water from fabric wastewater was released in this research after
biochemical treatment.
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METHODOLOGY
MATERIAL TEST

The sampling program was conducted in a selected textile company with a manufacturing capacity of seventy-five, 1000 MLD
located at Tirupur, Indian. The sewage guidelines and corresponding requirements are listed in Table below. The particular
CODcr in the effluent of natural treatment was similar to that formerly described, however the color value was slightly higher
because of the increased color in the raw water.

TABLE |
POLLUTANT CONTENTS OF INFLUENTS FROM A TEXTILE WASTEWATER
) Raw Discharge Drinking
Parameter Unit Wastewater Water
Value Standard Standard
pH - 8.96-12.50 6-9 6.5-8.5
COD mg/L 400-1000 80 3
BOD mg/L 200-450 20 None
Color times 400-1500 50 15
NHs-N mg/L 4-21 10 0.5
TP mg/L 1-20 0.5 None
TN mg/L 7-46 15 None
SS mg/L 50-250 50 None
Turbidity NTU Uncertain None 1
Hardness mg/L Uncertain None 450
Cl mg/L Uncertain None 250
SOy mg/L Uncertain None 250
Fe mg/L Uncertain None 0.3
Cu mg/L Uncertain None 1.0

Natural processes are frequently the desired option for treatment associated with wastewater. They may be regarded as to have
lower environmental impact plus costs in assessment with other types of treatments, basically because they need only slight or
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even no addition associated with chemicals and sensible amounts of power. They may be based upon the ability associated with
microorganisms to change the contaminants plus use them because causes of energy, co2 along with other minerals which usually
are important regarding their growth. Natural treatment is the most typical treatment for fabric wastewater nowadays. Organisms
that can weaken azo dyes are usually necessary for effective treatment of fabric wastewater. These organisms need to possess
enzymes like azoreductases and oxidases. The particular first enzyme is usually needed to cleave the azo provides and associated
along with aromatic amines a lot more accessible. Oxidases are usually fundamental to crack over the previously launched
aromatic amines. The particular challenge would become to find organisms endowed with oxidases that may crack down all azo
dyes and furthermore thrive in the particular existence of salts and other circumstances typical of fabric effluents. For this
particular reason, it is usually very important maintain on looking regarding interesting microorganisms within the majority of
different natural environments.

RESULTS ANALYSIS
. PRIMARY RESULTS

Primary results analysis includes, pH. COD, BOD, Color, Phosphorus, Nitrogen, Turbidity, Ammonia were investigated and the
results are as shown below.

PH RANGE FROM STANDARDS AND RO TREATEMENT
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FIGURE 3
PHRANGE FROM STANDARDS AND RO TREATMENT
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COD RANGE FROM STANDARDS AND RO TREATMENT

COLOR RANGE FROM STANDARDS AND RO
TREATEMENT

T 033

15
Color .
50

1500

] 0.2 0.4 0.6 0.8 1 12
COLOR VALUES IN TIMES

# RO Treated Result 1 Drinking Water Standard
Discharge Standard Raw Wastewater Standard
FIGURE 5
COLOR RANGE FROM STANDARDS AND RO TREATMENT
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AMMONIA RANGE FROM STANDARDS AND RO TREATMENT
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FIGURE 7
TOTAL PHOSPHORUS RANGE AND RO TREATMENT
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FIGURE 8
TOTAL NITROGEN RANGE AND RO TREATMENT

TURBIDITY RANGE FROM STANDARDS AND RO
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TURBIDITY RANGE FROM STANDARDS AND RO TREATMENT
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HARDNESS RANGE FROM STANDARDS AND RO
TREATEMENT
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HARDNESS RANGE FROM STANDARDS AND RO TREATMENT
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CHLORINE AND SULPHATE RANGE FROM STANDARDS AND RO TREATMENT

I1. SECONDARY RESULTS

TABLE 2
POLLUTANTS OF THE EFFLUENT AFTER THE PRIMARY RO TREATMENT

Parameter Unit Average | Max Min
pH - 7.90 8.15 7.74
COD mg/L 0.44 1.75 0
Color times 0.32 <5.00 |0
NHs-N mg/L 0.06 0.19 0.01
TP mg/L 0.08 0.27 0
TN mg/L 1.57 6.75 0.12
Turbidity NTU 0.09 0.26 0.01
Hardness mg/L 3.45 18.22 | 0.16
Cl mg/L 107.75 246.54 | 31.30
SO, mg/L 25.03 66.04 | 0.5
Conductivity | us-em 288.60 941.95 | 89.64
Total - mg/l | 6731 | 154.94 | 7.26
alkalinity

I11. Treatment Removal Rate

Ozonation and sand filtration have been well practiced for drinking water treatment—the former in the destruction of chemical
and natural contaminants, and these in the elimination of particulate issue. Sand filtration is a good pre-treatment for UF because it
removes the organic and natural foulants from the secondary effluent and significantly boosts the UF drinking water flux.
Therefore, wastewater was pre-processed by primary sand filte—0zone—secondary sand filter method before membrane treatment.
Moreover, PAC was added for the flocculation of wastewater and then brought on before sand filtration to reduce ozone
consumption. As shown in Figurel0, the removal rate of SS was the highest (99. thirty four 0. 92%), implemented by color (74.
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01+ 8. 68%), CODcr (39. eighty-five £ 7. 51%), NH3-N (27. thirty-five £ 31. 78%), TP (13. twenty five + 15. 94%), and TN (4.
39 + twenty five. 02%) after treatment by the response, precipitation, primary fine sand filtration, ozonation oxidation process and
secondary fine sand filtration. SS was mainly eliminated during sand filtration. Within addition, turbidity can be eliminated during
fine sand filtration, and the average removal rate of turbidity in the secondary fine sand filtration was about 37. 42 + 5. 21%. The
particular ozone dosage in the main ozone aeration tank was approximately 90 g/m3 of wastewater. The particular average
removal rates of CODcr, color, NH3-N, TP, and TN were twenty-seven. 6 + seven. 03%, 69. 4 = 6. 98%, 23. 8 + 33. 33%,
eighteen. 05 £ nineteen. 30%, and 5. 63 * twenty-eight. 54%, respectively, in the primary ozone aeration tank.

The particular removal rates of NH3-N and TN were mainly positive and negative, correspondingly. This finding signifies that the
natural and organic nitrogen in wastewater gradually oxidized into N2/NH3. Fluctuation of TP content in wastewater could be
mainly interpreted from the following two aspects. First, soluble inorganic phosphorus that mainly exist in PO4 combined with
steel ions (e. Gary the gadget guy., Ca2+, Mg2+, and Fe3+) and then formed sediments. 2nd, areas of macromolecular organic and

natural matter in wastewater were degraded into soluble phosphorus through ozonation.

TABLE 2
RESULTS OF TREATMENT PROCESS AVERAGE DROP AND REMOVAL RATE

. Primary Secondary
Parameter Unit Treatment Treatment
86.18 115.09
cob Mo/l | (99 57%) (99.62%)
Color times 155.34 129.85
(99.79%) (99.75%)
SS mg/L | 24.39 (100%) | 21.01 (96.75%)
NHs-N mg/L | 1.27 (94.65%) | 1.01 (94.75%)
TN mg/L | 4.99 (84.53%) | 11.80 (88.26%)
TP mg/L | 3.50 (98.36%) | 8.50 (99.12%)
104.23 309.87
Hardness Mo/l | (g2.54%) (98.90%)
Total ma/L 456.71 1234.45
Alkalinity g (87.68%) (94.83%)
Cr mg/L | 1067 (92.05%) | 2888 (96.40%)
SO mg/L | 1829 (99.17%) | 4775 (99.48%)
. 13,813
0 L
Conductivity | S/m 5550 (93.03%) (97.95%)
Turbidity NTU | 0.82(93.18%) | 0.69 (88.64%)
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FIGURE 12

REMOVAL RATE OF TP, TURBIDITY, AND CODCR
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Natural treatment alone can remove color and minimize the natural content of fabric effluents, but complete degradation and
mineralization of the chemical dyes is unlikely, as shown by the previous results and confirmed by earlier studies. Two strategies
can be adopted to obtain an effluent that will not harm the obtaining bodies.

In order to further raise the recycle rate of reused water, we continually purified the RO-concentrated water. Given advantage
contents of contaminants (CODcr and color) in the RO-concentrated water, ozone dose was adjusted to approximately 118 gary
the gadget guy. m3 of wastewater to relieve membrane layer blockage in the future. Contents of pollutants fluctuated somewhat
before and after ozone was additional, indicating that ozone could hardly influence hardness, total alkalinity, Cl2, SO4, and
conductivity. The elimination rates of CODcr and color were greater than those in the main ozone aeration tank. The particular
average removal rates of CODcr and color in the secondary ozone oygenation tank were thirty-five. 72 * six. 26% and seventy
five. 36 + seven. 39%, respectively. The particular removal rates of COD and color in the major and secondary ozone aeration
tanks were all lower than those of electrocoagulation-O3 Processes. primary and secondary ozone oygenation tanks were all lower
than those of electrocoagulation-O3 process, during which the ozone dose was 280 g-m—3 and the color elimination rate was near
to 100% process, during which the ozone dose was 280 g. m and the color elimination rate was near to 100%
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FIGURE 14
REMOVAL RATE OF THE NH3-N, TP, AND TN IN PRIMARY TREATMENT

CONCLUSION

The particular research on the particular wastewater treatment will be a promising take action as there will be always a possess to
overcome the issue of water air pollution. As from the particular above results, the combined two-stage drinking water reuse
treatment has been developed to acquire quality water with regard to reuse in commercial processes. The removal effect and
procedure price of the particular combined two-stage drinking water reuse treatment had been investigated.

SS will be mainly eliminated inside the sand purification process. Ozone may thoroughly get rid of colour. The removal prices
from the main and secondary ozone aeration tanks had been 69. 4 + 6. 98% plus 75. 36 + 7. 39%, correspondingly. UF mainly
removes CODcr, TP, plus turbidity. RO therapy shows the greatest elimination rate. The elimination rates of CODcr, color, and
SO42- by RO therapy were greater than 99%. The removal price of the supplementary reuse system associated with recycled
water will be greater than that associated with the primary program due to the particular high ozone dose and utilization associated
with a new RO membrane.

The suggested sequential system will be quite effective. Effluents associated with the primary plus secondary recycled drinking
water processing systems fulfill the reuse requirements of recycled drinking water. CODcr, color, NH3-N, hardness, Cl2, SO43+,
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turbidity, Fe2+, plus Cu fulfill the particular standards of household drinking water. The particular removal rate through the
conductivity along with new RO membrane layer was higher compared to those during UF-electro dialysis process plus UF
ceramic membrane layer, and near to that will during UF—diafiltration procedure. The reuse price of recycled drinking water in the
entire system was eighty-six. 8%, higher compared to that during FO-RO system by thirty-one. 8%.

The handled, reused water satisfied the reuse regular and surpassed the particular water standard prices for chemical 02
consumption (CODcr), colour, NH3-N, Hardness, Cl, and Cu2, SO43+, Turbidity, Fe2+.
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