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ABSTRACT

This paper discusses on treating effluent in the textile Industry. Several
countries, including India have introduced strict ecological standards. They
are consumeslarge quantities of water and produceslarge volumes of waste-
water in processes. Wastewater from textile industry has a high or low pH,
high temperature and a high concentration of organic materials. Removing
color and organics from wastewater is more important because the pres-
ence of small amountsof dyesisclearly visible and detrimentally affectsthe
water quality. Simple chemical ssuch asalum, limeor iron saltscan be added
to wastewater to cause heavier masseswhich can be removed faster through
physical processes. The analysis results were depicted in the stage-wise
performance of the ETP of inlet and outlet effluent quality. The receiving
influent pH 7.25 and effluent pH was 7.8. The removal efficiency of total
dissolve solids, total suspended solids, chemical oxygen demand and chlo-
ridewas hardly to be 22.66%, 69.52%, 90.46% and 9.93% respectively. The
results of the Treatability study have shown that alum dosing individually
and in combination with lime can remove color and COD from moderateto
high degree of dose. 100 ppm of alum dose givesdesired reduction of color
and COD. © 2010 Trade Sciencelnc. - INDIA
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INTRODUCTION

Numerous hazardous organic compoundsarein-
troduced into theenvironment asaresult of severa man
made activities. Of all the organic compounds, dyes
causethemost serious problem to the environment. A
substantia amount of dyestuff islost during the dyeing

process in the textile industry, which poses a major
problem for theindustry aswell asathreat to theenvi-
ronment. Decolorization of dye effluentshastherefore
acquired increasing attention!¥. Industrial textile pro-
ng comprisespre-trestment, dyeing, printing, and
finishing operations. Thetextiledya ngindustry consumes
large quantitiesof water and produces|argevolumesof
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Figurel: Flow diagram of effluent treatment plant

wastewater from different stepsin thedyeing and fin-
ishing processes. Wastewater from printing and dyeing
unitsisoftenrichin color, containing residues of reac-
tivedyesand chemicals, and requires proper treatment
before being rel eased into the environment!?. Waste-
water fromthetextiledyeingindustry hasahigh or low
pH, hightemperature and ahigh concentration of col-
oring material. Numerous dyesrepresent environmen-
tal hazardsowingtotheir toxicity. Treatment costsare
very largefor most textilefactories, explaining the need
to deve op moreefficient and economic methods, which
consumeless chemical and energy™®. Many of these
dyesfind their way into the environment viawastewa-
ter facilities. These compoundsretain color and struc-
tura integrity under exposureto sunlight, soil, bacteria
and sweet. They dso exhibit ahighresstancetomicro-
bial degradation in wastewater treatment systems“.
Therefore, textilewastewatersintroduceintens ve color
and toxicity to aguatic systems. Thus, much attention

has been paid to the techniques to remove or to de-
gradesuchreactivedyes®. Removing color fromwaste-
water ismoreimportant than treating other organics,
becausethe presenceof smdl amountsof dyesisclearly
visibleand detrimental ly affectsthewater qudity. En-
hanced coagul ation, which has been widely employed
toremoverefractory pollutantsfrom textilewastewa-
ters, isfairly effectivein removing pollutants. However,
thesetechniquestransform dyesin solutioninto solid
forms, such that the waste must be expensively post-
treated®.

MATERIALSAND METHODS

Physical characteristicsof the effluent

Physical processesare someof theearliest meth-
odstoremovesolidsfromwasteweter, usudly by passng
wastewater through screensto remove debrisand sol-
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Figure8: COD Reduction with alum dose

ids. In addition, solidsthat are heavier than water will
settle out from wastewater by gravity. Particleswith
entrapped air float to the top of water and canaso be
removed. These physical processesareemployedin
much modern wastewater treatment facilitiestoday!”.
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Figure9: COD Reduction % with alum dose

Thebas c characterigtic of effluent wasdetermined,
includesitsphysica aswell aschemica parametersas

TABLE1.

Generdly thephysicd parametersdeterminedinany

effluent arecolor, odor and flow rate.

Snvivonmental Science (=
A Tndian Joanual



ESAIJ, 5(1) February 2010

TABLE 1. Physical characterigicsin different unitsof effluent

Sr. Sample pH Flow rate
1 Equalization Tank (Inlet) 7.4 1200 m3/day
2 Aeration tank 7.9 1200 m3/day
3 Activated carbon filter outlet 7.8 1200 m3/day

TABLE 3: Chemigry of different coagulantsin effluent treat-
ment process

I
Dry Liquid
. Al;(SO)s18H,0 6667  60-75 78-80 (49%)
Al2(SO);14H,0 5943  60-75 83-85(49%)
(Fggg);;‘;g"te FeSO, 7H,0 278 62-66
Lime Ca(OH), 56asCa0 35-50

Chemical characteristicsof theeffluent

Thewastewater fromtextileindustry wasgeneraly
colored, highin BOD (Biological Oxygen Demand),
COD (Chemica Oxygen Demand), TSS (Tota Sus-
pended Salids), highly dkdineand hasafairly hightem-
perature. The combined wastewater from anintegrated
textilemill containsalargevariety of organicandinor-
ganic chemica ssuch asdyes, pigmentsand other sub-
stancesused in different processsuch as Starch, carboxy
methyl cdllul ose, dextrin sogp detergentsand heavy met-
dslikeChromium.

The basic chemical parametersanalyzedin any
industrial effluentsare BOD, COD, TSSand TDS
(Total Dissolved Solids)® and theresultsaregiven
inTABLE 2.

Jar test

The coagul ation-floccul ation test was carried out
to determinethe chemica's, dosagesand conditionsre-
quired to achieve optimum results. Theprimary vari-
ablesto beinvestigated,

1. Chemicd additives

2. pH

3. Temperature

4. Order of addition and mixing conditions.

The procedureis useto evaluate color, turbidity
and hardness reduction. General procedure for the
eva uation of atrestment to reducedissol ved suspended
solids, colloida, and non settable matter from effluent
by chemica coagulation-floccul ationfollowed by grav-

ity settling,
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TABLE 2: Analysisof thedifferent parametersin theraw
effluent

Par ameter Result
pH 5.9-6.5
TDS 720-790 mg/L
TSS 130-220 mg/L
Total solid 850-1010 mg/L
COD 800-11001 mg/L
Alkalinity 220-330 mg/L
Sulphide 33.19-37.25 mg/L
Sulphate 39.04-46.25 mg/L
Phosphate 3.69-4.83 mg/L

e Thispracticepermitstheevaluation of various co-
agulantsand coagulant aidsused in thetreatment of
wastewatey.

¢ Theeffectsof concentration of the coagulantsand
coagulant aidsand their order of addition can also
be evaluated by this practice.

Chemicals

Chemicascan beused to create changesin pol | ut-
antsthat increasetheremoval of these new formshby
physca processes. Smplechemicassuchasadum, lime
or iron saltscan be added to wastewater to cause cer-
tain pollutantsgivenin TABLE 3. Such asphosphorus,
to flock or bunch together into large, heavier masses
which can be removed faster through physical pro-
cesses’,

Theeffluentswere characterized for the significant
parameters. Anoverview of the existing effluent treat-
ment schemeof industry was made. Treatability studies
on the effluentswere conducted for [ime, alum based
coagulation/flocculation process which was subse-
quently optimized onthe basisof performanceand cost
both. Themain parameterslike pH, turbidity, tota dis-
solved solidsetc. were checked by digital instruments
on spot and if necessary than COD can a so be deter-
mined®1Y,

Procedure

Thetreatability study was carried out to determine
thequdlitativeand quantitative characteristics of efflu-
ent and to determineitstreatment units. Normally bea-
kersare used with electrically operated stirrer whose
speed can be controlled and filled with equal volume
(500ml). Sincemany of thewaste streamsareacidic, it
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was necessary to adjust the pH to optimum, prior to
theinitiation of treatment. Varying amounts of coagu-
lants, akalinity agents and coagulant aids are added at
the sametimeto thejarsthat contain the water to be
treated. Typical rapid mix period employed wasone
minute at 100 rpm for proper mixing and 5 minute of
dow mixing at 20 rpm to promoteformation of flocks.
After flocculation, the sampleswereremoved fromthe
jar test apparatusand alowed to settlefor haf an hour.
Samplesof the supernatant werethen collected for sub-
sequent analysis. Comparison of initial and find turbid-
ity determinesthe choice and effective dosages of re-
agentsand other conditions such asdelivery systems
determinethe coagulant to be used.

RESULTSAND DISCUSSION

Performanceof different parametersin theefflu-
ent treatment plant

Theanayssresultsweredepictedinthestage-wise
performance (average of 14 days) of theETPisshown
in schematic diagram (Figure 1) with inlet and outl et
effluent qudity.

Theanalysisparametersand data’s are shown in
the graphically mentioned even after mixing thefina
treated effluent. Theeffluent receiving pH 7.25 and fi-
nal treated water pH 7.8 aregiveninfigure2.

TheTDSconcentrationat ETP (Effluent Treatment
Plant) inlet wasvery highi.e. 1006.43mg/l which due
to high chloride concentration & dye-intermediatesin-
dustries, thesewere over theinfluent parameter limit
and maintained withfinaly 826.43mg/l (Figure 3).

The TSS concentration at inlet was 159.29mg/I
and the decreasein suspended solids concentration
from aternate unitsand finaly maintained 46.79mg/|
(Figure4).

Figure 5 reveal the COD concentration at inlet
540mg/l and final treated water was 50.71mg/| re-
spectively and the chloride concentration was simi-
larly 149.64 mg/l and 128.57mg/| respectively shown
inFigure®6.

Theremovd efficiency (averageof 14 days) of TDS,
TSS, COD and chloride was hardly to be 22.66%,
69.52%0, 90.46% and 9.93% respectively.
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Result after dosing

Requirement of treated water intextile effluent was
mainly color removal, clarity of treated water & COD
reduction at primary treatment followed by secondary
treatment. The performance of varioustype of coagu-
lant for decol orization of wastewater wasinvestigated
inthestudy. Variouscommercidly available coagulants
such astriesto belimewith ferrous sulphateand alum
only. Theresults of the study have shown that all co-
agulantsexcept limewithadumindividualy andincom-
bination can remove color from moderateto high de-
greeof dose. Theanalysisresultsof treatability study
usingaumweregiveninfigure7,8and9.

Based onjar test results can be explained treatabil -
ity study using average of doseOppm, 50ppm, 100ppm
and 200ppm maintained for pH of 7.8, 7.5, 7.32, and
7.21 respectively. The corresponding sudge volume
recorded after 30 min. wasfoundtoincreasewithin-
creesngdose ThepH of thesamplegradudly decreases
onincreasing usage of alum dose. The optimum dose
for maintained pH is100ppmwith aum, giveninfigure
7. The graph represents the value of pH decreases
gradually with dose of alum. The Optimum dose of
100ppm alum (Figure 8) was maintained 408mg/| of
COD withlower quantity of dudge settling with color
removd.

Findly theperformance of theaumwith COD re-
duction was 31.71%, 50.24% and 52.68% with
50ppm, 100ppm and 200ppm respectively (Figure9).

CONCLUSIONS

Theresultsof the study have shown that coagulants
except dumindividudly andin combination canremove
color, odor and COD from moderate to high degree of
dose. Treatability studiesrepresent avariable option
for demondrating availableandinnovativetechnologies
onmixed waste. Onthebasisof abovetreatability study
the 100ppm of alum dose givesdesired reduction of
color and COD than 50ppm and 200ppm of alum.
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