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ABSTRACT: Textile industries specially in Pakistan continuously increased their production due to increased population of
the world so the more attention required on the waste water treatment. Textile sector have many types of dye and auxiliaries
which cause many dangerous substance present in their effluents. Many of the textile industries not properly treat the waste
water effluent for saving cost which cause environmental pollution increased. Many of the big companies have their own WWT
(Waste Water Treatment) system but most of the small industries which have small units like dying, bleaching, only have no
WWT system, Now Government t of Pakistan restricted as well as buying houses also not allow to business with without WWT
of dye effluent. In this solution we are trying to review of the new technique involve for treatments.
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1. INTRODUCTION
According ot the surey 2012 Pakistan Textile is the 4™ largest
producer in thw world which have 471 spininng units and 50
composite units , it is the main revenue gerated engine it is
towel and hisery industry which have grade potential for
export. Part of total export having 50% contribution of textile
export. Cotton cultivation in subcontinent by Dr Mohammad
Afzal Biologically, In 1947 sepration of India And Pakistan,
Pakistan have Gul Ahmed Textile Mills, Star Textile Millsin
Karachi, kohinoor Textile at Rawalpindi, Nishat and Cresent
textile in Fasialabad. In 1970 established central cotton
research institute in Multan , Pakistan started your export in
late 70 to Africa nad mid 80s to Europe. According to 1999
survey In Pakistan 670 inudtries in which 300 in Karachi

while other located in Punjab, A well known Pakistan
industrial ~ estate are gadoon amazai, Faisalabad
nooriabad,sheikhupura,.G.T road. Etc all these area

unfortunately have no planning of waste water system even
planned area Islamabad all waste drawn in river , these waste
water usually used in the forming of vegetable which have
As, Cr, Ni, Cd, and Pb in high quantity

Textile Indusrties produced different kind of fabric like
Nylon , wool, Silk, cotton, Rayan and polyester. for all these
of production industries used dyes and chemicals with huge
amount of water . for coloring and finishing of the material.
Chemicals used in the process of sizing, desizing, scouring,
Bleaching, Mercerization dying and printing.The process of
fabric manufacturing chemicals involve in wetting
agent ,caustic soda, peroxide ,lubricants, stabilizers, peroxide
killer , Acetic acid, soda ash, sequesting agent , fixing agent ,
softeners, sodium chloride and dye stuff. In sizing PVA,
starch ,glucose ,resin and fats involve so the desizing process
all of them should be remove which case pollution in the
waste water having high BOD after desizing took bleaching
step in which hypochlorite ,caustic soda ,hydrogen peroxide
and acid were used which cause dark color of the waste water
having low BOD values then taken mercerization step in
which caustic soda used which cause highly alkaline waste
water produced then dyeing which is cause drastic change in
waste water in which reducing agent sulphides , acetic acid
and soap the main pollution of this dye waste water have dyes
and chemicals then printing and finishing which involve
some pollutant like dyes, starch ,gum oil, acid and metallic
salt, tallow and special finishing agents, The main
involvement in the waste water treatment is the dyes as well

as chemicals. All most all over the world many work has
been done for the effluent treatment in which Primary
treatment by screening and sedimentation process involve in
secondary treatment in which reduce the BOD , phenolic and
oily substance this step taken after primary step which
required big storage tank for aerobic and anaerobically by
bacteria and tertiary treatment involve by lon exchange or by
reverse osmosis or by electrolysis. Dye removal technology
involved Biological method, Chemical method , Adsorption
Now a days AOP involve in which photo oxidation by
Hydrogen Peroxide with Ozone like Fenton’s reagent,
Ozonation, Photochemical, Titanium dioxide and UV
Abbreviations: AOP  (advance oxidation  process),
BOD( Biological oxygen demand), PVA (poly vinyl
alcohol )TSS: Total Suspended solid ,TS Total Soild ,TDS
Total Dissolved solid COD (Chemical Oxygen Demand)

1.2. Reason of waste water effluent

The effluent of textile have high COD approximately 21-377 m®
of the water per ton of production of textile fabric [1]Main
problem is the removal of color from dye effluent which cause
the environmental pollution that sway sun light not reach the
undersea lives [2]. Many of the conventional treatment involve
for dye effluent like primary ,secondary and tertiary treatment
different dyes used for different fabric material for cellulose
fabric reactive dyes (which are homofuntional & hetrofuntional )
Like ProcionMX,cold water reactive cibacronF, Sabracron F
,DrimareneK, Remazol, direct dyes, indogo dyes, napthol
dyes [3] for protein Fabric (such as wool and silk) Azo dyes,
triarylmethane dyes, anthraquinone dyes [4] and for synthetic
fibers Mono azo, Diazo , Triazo and tetrakis [5]. All types of
dyes not consumed 100 % so main cause of dye effluent are
unfixed dyes, Fiber which are made by Wool and Cotton used
acid and reactive dyes in which 7-20 % dyes unfixed and
premettalized dyes 2-7 % unfixed while fibbers which are
made by cotton and viscose used Azoic, reactive, direct, vat,
sulphur having unfixed dye portion5-10, 20-50 ,5-20, 5-20
and 30-40 % respectively. Polyester fibre used disperse dyes
having unfixed dye portion 8-20 and a fibre which is made by
acrylic used modified basic dyes unfixed of this dye is 2-3 %
[6]. Naturally effluent in dye effluent are colour, persistent
organics, toxicant, surfactants adsorable organic halogen

1.3. Chemical Properties of waste water

Textile effluent have following characteristic:

COD, BOD, TSS, TDS, alkalinity, pH chlorides colour
sodium and temperature having ranges of 150-10000, 100-
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4000, 100-500, 1800-6000, 500-800, 6-10, 1000-6000, 50-
200(Pt-CO), 610-2170 and 35-45 C respectively.[7, 50, 51,
16 ,17, 21]. In Pakistan according to the National
environmental quality standard COD, BOD, TDS, TSS, TS,
chloride, iron, zinc, copper, should be in the range of 150
mg/l, 80 mg/l, 3500 mg/l, 150 mg/l, 3650 mg/l, 1000 mg/Il, 2
mg/l, 5 mg/l and 1 mg/l respectively [8].

2. Treantment system
There are three types of treatment in which primary
secondary or intermediate and tertiary or full scale treatment
system [9].
2.1. Primary system
In this system only suspended, oily, greasy and gritty material
were removed [10] first step screen of the waste in which
yarn, fibres and raga the fine screening in which floating
material has been removed by mechanical means and settling
process also involved, settling is done by coagulation and
flocculation in which ferrous sulphate , lime, alum, ferric
sulphate and ferric chloride were used.in this process high
sludge formation and the flock formation is much difficult to
control [11].
2.2. Secondary system
This type of system involve after primary treatment complete
in which BOD reduced by means of biological treatment,
there are two types of condition involve aerobic and
anaerobic. Aerobic condition in the presence of air convert
sludge in to water ,carbon dioxide and biomass while in
anaerobic condition occur in the absence of air to formation
of methane, carbon dioxide and Biomass [12].
2.3. Tertiary system or full treatment system
in this system primary and secondary system involve initially
and then further treatment done by using reverse osmosis
system or by ion exchange method and costly method
electrolysis [22].

3. Removal of colour Technology
More than 100,000 types of dyes available and approximately
700.000 [13,49]ton of dyes produced now a day as earlier we
discussed that colour of dye removal is the main issue of
waste water treatment some special dyes like synthetic dyes
colour is very difficult to removed, many experimental
method attempt in which some of special experiment success
full, for removal of dye colour some technique involve in
which biological technique, chemical technique and
physicochemical technique.
3.1. Biodegradation
This technique involve Fungi and bacterial growth of
anaerobic and aerobic system,many yeast bacteria and algaes
has ability to degrade textile effluent easily. azo and
anthraquinone dyes decolorized it is feasible for large scale
while the Fungi decolour the indigo and antharqunion with
good rate but the disadvantage of this process external
sources required for energy and decolouration rate is very
low ,some toxic substance also produced.
3.2. White-Rot Fungi
Another biological method for waste water treatment by
white —rot Fungi( under developing method) The white-rot
fungi named shows their appearance of lignin removal of
wood and the fungi attacked on them , Biological name of
this fungus is Clitocybula dusenii 87 % of the waste water
decolorized after 20 days 4-fold dilution while by Trametes
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versicolor 40 % decolour in the 7-fold dilution the
percentage can be reach 92 % but 42-fold dilution required.
4. Chemical system
In this system chemical used as coagulant and flocculent in
which most comment are iron sulphate , iron chloride ,lime,
polyelectrolyte sodium hydroxide but its produced very high
sludge formation which is big challenge for the entire world.
Some of the new technique develop for low sludge or zero
sludge formation but it is expansive and small industries not
bear the cost of the installation as well as its running finance.
4.1. Latest oxidation technique
Basically this technique is the photo oxidation. In which 79%
of COD removed [27, 32] while the other biological means
only 39-42% only. This system not generate any other
component and can occur any temperature and pressure. In
this system hydrogen peroxide , UV and Ozone is the key
substance.
4.2.0zonation
This is gaseous phase reaction and no extra sludge formation
took placed. Dyes have chromophore which have double
bond in ozonation process it become broken down and
convert into small molecule which have carcinogenic
properties.[19,34],0xidation produced organic compound in
the breaking of carbon-carbon bond [31]. This process is
depand upon the concentration of the die in waste
water[34,37,39]Biological treatment system 99 % color
removal effeciecy on 40-60 min [42]. This treatment reduced
COD from 200-400mg/L to 50mg/L in 30 minute [45].
Almost 11-66 time waste water have azo dyes and 80times
reactive dye present [40]. In this technique pH is paly a
special role like when pH between 2-12 32 % reduction occur
for reactive yellow 84 pH required 6.1-3.2 [46]. The
disadvantage of that its half life is too short and in alkaline
phase it decomposed readily so check and balance is required
more attention of pH. It is considered as very costly
technique.
4.3. Fenton’sRreagent
This is another technique of hydrogen peroxide with iron Il
salt, this reagent decolorized dyes very sharply. Issue of this
technique is production of sludge due to settling by
flocculation [31, 55]. This is the process of oxidation of
organic compound in water solution, this process is powerful
for green cationic dye by iron sulphate it is effective for
Remazol Blue, Red, Yellow and Black 5 [25, 55, 53, 47].
4.4, Titanium dioxide with UV system
The main reaction in this technique to provide hydroxyl ion
which reached the dyes to colour less position.TiO, under
the UV react with water to from Hydroxyl ion they react
with dye to product end.lts is more feasible process than
H,0,/UV [21].
4.5. Peroxide using UV system.
This technique used for broken the chromophore of azo dyes,
Hydrogen peroxide under UV is more powerful oxidizing
than alone, H,0, is converted into two hydroxyl ion and
chain system build-up. Efficiency of the process increase by
the increasing concentration of hydrogen peroxide [14, 52].
Total organic carbon (TOC) play as inhibitor of this sytem
color can be 100 % decolorized if TOC is low 4.34 mg/dm?®
from 60 mg/dm®[48].
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4.6. Physiochemical system

In this technique activated carbon, non-conventional
adsorbent like husk, maize cobs, wheat straw, neam leaf
powered ,perlite, coconut husk, natural adsorbent banana pith
and chitin, industrial waste residue of sulphuric acid and
aluminium sulphate etc. [15, 22, 38, 41, 24] membrane
filtration, ion exchange coagulation/flocculation
4.7. Adsorption

The adsorption process are two types chemsorption and
physical adsorption , chemical adsorption on monolayer and
it is difficult to remove from adsorbete it is also very
selective process , while on the physical adsorption is
multilayer phenomenon , chemical adsorption increase with
increase temperature.In phiscal adsorption rate of adsorption
decrese in increase pressure chemicsorption have bond
formation while in physical adsorption have very weak
intermolecular forces. This is the process of gas and solid
absorb on solid bed , it is feasible for operation and
installation, adsorbed depend upon surface area , nature , pH
and temperature activated charcoal having good result of dyes
removal but this charcoal not work for disperse and vat dye
and it is very costly [16]. The adsorbent should have
following characteristic, pore accessible, hydrophobicity, no
catalytic properties, regenerate easilyActivated carbon is the
most economical adsorbent but its regeneration is the
problem and recently wood by product introduced as source
of activated carbon this carbon can be made by usin chitosan
/oil-palm, maize rope fly ash, sawdust etc. [20, 28, 35].

4.8. Electrochemical

This is another technique for waste water dye effluent but its
need to work further for low cost and energy efficient,
initially this technique used for metal recovery nowadays
scientist work on the same style on waste water, this
technique also used in the bleaching process of cotton and
denim fabric [19, 33, 36] another advantage is that there no
requirement of sodium di thionite in vat dyeing process,
Reactive dyes which is not biodegradable easily and required
physicochemical method required by means of membrane
system , another advantage is that it is not produced sludge or
solid residue, The main feature are indirect reduction occur
,hydrogenation by means of electrically decomposition of
water , Reduction on graphite electrode Roessler and Jin [29]
electrolysis by using graphite granules is the most
economical and best method. Most of the work by this
technique on reactive dyes which have chromophour group
that is the mother of color in the reactive dye which is Azo
group worldwide production of this constitute 65 % [43, 26,
54]. Electro chemical method are electrocoagulation
method, electro reduction method, electro oxidation method,
indirect oxidation method and photo assisted method indirect
advantages are no extra bath required for degaradation ,no
need to change the pH, no residue form, 70 % water nad 60
% slat formation decrese[

5. CONCLUSION
Textile waste water treatment is very necessary for
environment and natural life specially under sea-life.
Different processes have different chemical were used which
cause water deviate with their real properties. Using some
technique either by primary secondary or full scale but it
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should be treated before enter into the sea water, many
technique were employed but it is necessary to work on new
technique development having low cost , easy to installation,
quick removal of dyes effluent or may be re production of
new items by sludge which is environment friendly. On waste
water treatment specially in dye effluent treatment working
going on in the development process. Further work required
on textile chemicals development in which low hazardous
material used.Further required replacement of those dyes by
organic one which have low bio-degradability or not easy to
remove from sludge .the work should be environmental
impact not only for new development.

6. REFERENCES

[1] Shashank K..S, Satyam, M., Alok, S. and Gurdeep, S.,
“advance oxidation process for treatment of textile
and dye water a review. Proc. Int. Conf.Env. Sc. Dev. |
IACSIT Press” 2: 271-275 (2011)

[2] Pagga U and Brown D “The degradation of dyestuffs:
part II of dyestuffs in aerobic biodegradation tests,”
Chemosphere. 15: 479-491(1986)

[3] Burch P www.pburch.net Dyeing (2013)

[4] Volko E The theory of dyeing cellulose fiber,Textile
research journal 27: 883-898(1957)

[5] Segura S, Centellas F,Arias C, Garrido J, R,et al
Comparative decolorization of monoozo, diozo and tri
azo dyes by electro fenton process Electrochimica
Acta 58: 303-311(2011)

[6] Dyes and Pigment Textile dyes “science direct” 89(2):
97-192(2011)

[71 Eswaramoorthi S, Dhanapal K and Chauhan D,
“Advances in textile waste water treatment: the case
for UV ozonation and membrane bioreactor for
common effluent treatment plants in Tirupur, Tamil
Nadu, India,” Environmental Technology Awareness
Series. 1-17 (2008).

[8] Naveed D.A,Muhammad N,Majeed M, Saeed S.B,
character and treatment of waste water from the
sapphire Textile industry Pakistan, journal of scientific
& innovation Reserch.2(2): 351-371 (2013)

[91 Eswaramoorthi S, Dhanapal K, Chauhan D,(2008)

advance in textile waste water treatment : The case of

UV ozonation and membarane Bioreactor for common

treatment effluent plant in Tripur : 1-17(2008)

Barclay S, Buckley C waste minimization for Textile

industry : A step toward cleaner production . The

pollution research Group,Univ of natal ,Durban,South

Africa (2000)

Das.S(2000) Textiel effluent Treatmentt — A solution

to the environmental pollution(book)

www.fibre2fashion.com /industryarticle/pdffile (2000)

Mittal. A Biological waste water treatment”fulltide” :

32-44(2011)

kumar A, Chaudhary P, Verma P,A comparative study
on the methodes of textile dye effluents,global journal

ofenviromental research,5(1): 46-52(2011).

Adebayo and Otunola, assessment and biological

treatment of effluent from textile industry, afrcan

journal of biotechinology, 9 (49): 8365-8368(2010).

[10]

[11]

[12]

[13]

[14]

Nov.-Dec


http://www.pburch.net/

6180
[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

ISSN 1013-5316; CODEN: SINTE 8

Sayed G.O,Aly H.M and Hussien S.H.M,Removal of
Acrylic dye Blue 5G from aqueos solution by
adsorption on activated carbon prepared from maize
cops, international journal of research in chemistry and
enviroment,: 132-140(2011)

Mehmet F.S and Hasan Z.S (2002), Ozone treatment
of textile effluents and dyes: effect of applied ozone
dose, pH and dye Journal of Chemical Technology and
Biotechnology, 77: 842-850(2002)

Sahunin C, Kaewboran Jand Hunsom M, “Treatment
of textile wastewater by photo oxidation using UV/
H202/Fe+2 reagents,” Science Asia, 32: 181-
186(2006)

Ola AW, Ahmed E, Amany E, Azza K, Use of rice
husk for adsorption of direct dyes from solution,
Egyptian journal of aquatic research 31(1): 110-0354.(
2005).

Chong C.L and Chu P.M, “Bleaching cotton based on
electrolytic production of hydrogen peroxide,”
American Dyestuff Reporter, 87(4): 13-19(1998).
Ashoka H.S, and Inamdar S.S,Adsorption Removal
Methyl Red from Aqueous Solution wth treated Sugar
Bagasse and Activated carbon,GLOBAL journal of
EnviromentalResearch, 4(3):175-182(2010)

Arslan LA, Isil AB and Detlef W.B (2002),
Advanced oxidation of reactive dyebath effluent:
comparison of 03, H202/UV-C and TiO2/UV-A
processes, Water Research, 36: 1143-1154.

Habte H, Zewge F and Redi M,Removal of Azo dye
from water by Adsorption using industrial by products,
Addis Abeba Univeristy,
2008.url:http://etd.aau.edu.et/dspace/handle
Riera-Torres M and Guti“errez M.C, “Colour removal
of three reactive dyes by UV light exposure after
electrochemicaltreatment,” Chemical Engineering
Journal, 156(1): 114-120(2010).

Verma V.K and Mishra A.K, Kinetic and isotherm
modeling of adsorption of dyes onto rice husk carbon,
Global Nest 12(2): 190-196(2010).

Rodrigues C.S, Madeira L.M and  Boaventura
R.A“Treatment of textile effluent by chemical
(Fenton's Reagent) and biological (sequencing batch
reactor) oxidation,” Journal of Hazardous Materials,
172: 1551-1559(2009).

Carneiro P.A, Umbuzeiro G.A , Oliveira D.P, and
Zanoni M.V.B, “Assessment of water contamination
caused by a mutagenic textile effluent/dyehouse
effluent bearing disperse dyes,” Journal of Hazardous
Materials, 174(1-3): 694-699, (2010).

Montano J (2007) Combination of Advanced
Oxidation Processes and Biological Treatment For
Commercial Reactive Azo Dyes Removal. University
of Barcelona.(Ph.D Thsis)

Kunwar P. S, Dinesh M, Sarita S, Tondon G.S, and
Devlina Gosh, Color Removal from Wastewater Using
Low-Cost Activated Carbon Derived from Agricultural
Waste Material, Ind. Eng. Chem. Res. 42, 1965-
1976(2003)

[29]

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Nov.-Dec

Sci.Int.(Lahore),27(6),6177-6181,2015

Roessler A and Jin X, “State of the art technologies
and new electrochemical methods for the reduction of
vat dyes,” Dyes and Pigments. 59( 3): 223-235 (2003).
Gutierrez M.C, Lopez-Grimau V, Riera-Torres M,
Vilaseca M, and Crespi M.M, “Tratamiento
electroquimicoy reutilizacion de efluentes de tintura,”
Revista de Qu imicaTextil. 191: 40-46 (2009).
www.ozomax.com/pdf/capabilities.pdf

Rodriguez M (2003) Fenton and UV-vis Based
Advanced Oxidation Processes in Wastewater

Treatment: Degradation, Mineralization  and
Biodegradability = Enhancement.  University  of
Barcelona2010.

Bechtold T, Turcanu A, Campese R, Maier P, and
Schrott W, “On-site formation of hypochlorite for
indigo oxidation—scale-up and full scale operation of
an electrolyser for denim bleach processes,” Journal of
Applied Electrochemistry. 36(3): 287-293 (2006).
Mehmet F.S and Hasan Z.S, Ozone treatment of textile
effluents and dyes: effect of applied ozone dose, pH
and dye concentration, Journal of Chemical
Technology and Biotechnology. 77: 842-850(2002)
Hayelom .D,Nigus G. and Adhena A, Removal of
Methylene Blue Dye from Textile Wastewater
usingActivated Carbon  Prepared from Rice
Husk.,InternationalJournal of Innovation and Scientific
Research. 9(2):317-325.(2014)

Liao H, Stenman D, and Jonsson M, “Study of Indigo
carmine as radical probe in photocatalysis,” Journal of
Photochemistry and Photobiology. 202(2-3): 86—
91(20009).

Sheng H.L and Chi M.L, “Treatment of textile waste
effluents by ozonation and chemical coagulation,
”Water Research,27: 1743 — 1748(1993)

Masitah B. H, Adsorption of reactive Azo dyes on/oil-
palm ash composite adsorbent: batch and continuous
studies, university sains malaysia, january, 2008.
Konsowa  A.H,Decolorization  of  wastewater
containingdirect dye by ozonation in a batch bubble
column reactor,Desalination, 158: 233-240 (2003)
Koch M, Yediler A, Lienert D, Insel G and . Kettrup
A Ozonation of hydrolyzed azo dye reactive yellow
84 (ClI ), Chemosphere, 46: 109-113(2002)

Kunwar P. Singh, Dinesh Mohan, Sarita Sinha, G. S.
Tondon,Devlina  Gosh, Color Removal from
Wastewater ~ UsingLow-Cost ~ Activated Carbon
Derived from Agricultural WasteMaterial, Ind. Eng.
Chem. 42: 1965-1976 (2003)

Ahmet B, Ayfer Y, Doris L, Nese N and . Antonius K,
Ozonation of high strength segregated effluents from a
woollen textiledyeing and finishing plant, Dyes and
Pigments, 58: 93-98 (2003)

Oliveira G.AR, ,Ferraz E.R.A, Chequer F.M.D, et
al.“Chlorination treatment of aqueous samples
reduces, but does not eliminate, the mutagenic effect
of the azo dyes Disperse Red 1, Disperse Red 13 and
Disperse Orange 1,Mutation Research.703(2): 200—

208( 2010).
L'opez-Grimau V, and Guti'errez M.C,
“Decolourisationof ~ simulated reactive  dyebath



Sci.Int.(Lahore),27(6),6177-6181,2015

[45]

[46]

[47]

[48]

[49]

effluents by electrochemical oxidation assisted by UV
light,” Chemosphere.62(1): 106-112 (2006)

Bes-Pid A, Mendoza-Roca J.A, Roig-Alcover L, .
Iborra-Clar A, Iborra-Clar M.l and Alcaina- Miranda
M.1, Comparison betweennon filtration and ozonation
of biologically treated textile wastewaterfor its reuse in
the industry, Desalination, 157:81-86(2003)

Glaze W.H  “Drinking—water treatment  with
ozone,Environment Science and Technology, 21: 224
-230 (1987)

Meric S, Lofrano Gand Belgiorno V, “Treatment of
reactive dyesand textile finishing wastewater using
Fenton's oxidation for reuse,”International Journal of
Environment and Pollution. 23(3):248- 258 (2005)
Amin H, Amer A, Fecky A.E, lbrahim I, “ Treatment
of textilewastewater using H202/UV  system,”
Physicochemical Problem ofMineral Processing,
42:17-28(2008)

Habte H, Zewge F and Redi M,Removal of Azo dye
fromwater by Adsorption using industrial by products,
AddisAbeba Univeristy, (2008).

Nov.-Dec

ISSN 1013-5316; CODEN: SINTE 8

[50]

[51]

[52]

[53]

[54]

[55]

6181

Metcalf, Eddy, Inc. (2003), Wastewater engineering
andreuse, Fourth Edition, McGraw- Hill, New
York.(book)

Aleboyeh A, Moussa Y, Aleboyeh H, “The effect of
operationalparameters on UV/H202 decolourisation of
Acid Blue 74,” Dyes andPigments, 66: 129- 134(2005)
Adamu A and Zewge F, Adsorptive Removal of
Reactive AzoDyes using Industrial Residue, Addis
Abeba Univeristy, 2008.

Figueroa S, Vézquez L and Gallegos A, “Decolorizing
textilewastewater with Fenton's reagent
electrogenerated with a solarphotovoltaic cell” Science
Direct, 2008.

Guaratini C.C.I and Zanoni M.V.B,
dyes,”Quimica Nova. 23(1): 71-78 (2000).
Stasinakis A.S, “Use of selected advanced oxidation
processes (AOPs) for wastewater treatment — A Mini
Review,” Global NESTJournal. 10(3): 376-385.( 2008)

“Textile



