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ABSTRACT: Disperse dyes are largest group of dye used for dyeing of polyester, nylon and cellulose triacetate. The waste water
generated during dyeing process contains dyes and other chemical auxiliaries which are major environment concern due to their toxic
and carcinogenic impact. These paper reviewed different technique available for disperse dye removal from textile effluent.
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INTRODUCTION:

According to Aragao et al, Disperse dyes are characterized by low molecular weight and low solubility. Disperse dye is aromatic
compound insoluble in water while soluble in organic solvent. It contains mainly azo and anthraquinon based chromophore.
Szpyrkowicz at al. investigated that Azo group is mostly widely used among all disperse dye for commercial purpose. Christie has
observed that Anthraquinone dyes are second most important group after Azo dye and it contain wide range of colours in visible
spectrum. Disperse dye have high degree of fixation on fibre (about 90-100%) still some of its portion served as residue goes under
effluent during dyeing and printing process (up to 100%),(Reife. A.1996). Major source of release of disperse dye in effluent is
manufacturing process and dyeing process of polyester fibres. Lixuan Wang et al (2014) said that disperse dyes containing wastewater
contain refractory organics. Disperse dye waste water contain toxic substances like benzene, nepthelene series, azo, anthraquinone,
Halide, nitrocellulose, aniline and phenol substances. Only 2% product during the dyeing is drain away. Disperse dye contains -NO-, -
NH2, -COOH and other functional group which characterized as alkali and acid group consequently. Disperse dye waste water
containing mainly two parts of organic matter. One part is disperse dye and the other part is intermediates produced during dye
production process. These organic molecules are so small that is partially dissolved in water. Disperse dye can disperse in water with
the help of dispersant.

Disperse dye are hard to degrade and due to stability and their reductive toxic by-product survive longer time in the effluent.
Anthraquinone dye are more resistant to degrade than azo and nitro compound because of stabilized aromatic ring structure while
some azo dyes are hazardous to human health as toxic amines are released by their reduction. Some disperse dye have tendency to
serve as bioaccmulate (Banat, 1996).

Removal of disperse dye from effluent is important and challenging job. Formation of toxic aromatic amine is another major threat
cause by disperse dye.

Possible impact of dye effluent to aquatic life when released in to aquatic ecosystem without appropriate treatment.

Dye can block penetration of sunlight and hamper the growth of photoautotrophic organisms.

Suspended solids and oily substances of effluent interfere with oxygen transfer mechanism of aquatic life.

Some Inorganic chemicals used in dyeing process are toxic to aquatic life.

Organic compounds are undergo chemical and biological changes and depleted oxygen level of receiving stream.
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DIFFERENT AVAILABLE TREATMENT TECHNOLOGIES FOR DISPERSE DYE LIKE PHYSICAL, CHEMICAL AND BIOLOGICAL ARE REVIEWED IN
THIS LITERATURE.

PHYSICAL TREATMENT TECHNOLOGIES:

NUMBER OF TECHNIQUES ARE AVAILABLE FOR DISPERSE DYE REMOVAL. ADSORPTION IS WIDELY USED PHYSICAL TREATMENT.
ACCORDING TO MARKANDEYA ET AL. (2018), ADSORPTION IS THE TECHNIQUE TO REMOVE DYE MOLECULE FROM EFFLUENT WITH
BINDING ON THE SURFACE OF ADSORBENT BY PHYSICAL OR CHEMICAL INTERACTIONS. HALBUS ET AL. 2013 FOUND THAT ADSORPTION IS
CHEAP AND EFFICIENT METHOD FOR COLOUR REMOVAL FROM WASTE WATER BUT IT CAN GENERATE HUGE AMOUNT OF SLUDGE. THEY
USED IRAQI DATES PALM SEEDS ACTIVATED CARBON TO TREAT DISPERSE DYE 26 FROM EFFLUENT. EFFECT OF DIFFERENT PARAMETERS
SUCH AS PH, CONTACT TIME AND DOSES WERE STUDIED FOR CHECKING BEHAVIOUR OF ADSORPTION PROCESS IN REMOVAL OF DISPERSE
DYE. 66.47% DISPERSE BLUE DYE CAN BE REMOVED BY IRAQI DATES PALM SEEDS ACTIVATED CARBON WHILE 54.33% REDUCTION IN
DYE CAN BE ACHIEVED BY COMMERCIAL ACTIVATED CARBON.

ADSORPTION OF DISPERSE RED-11, DISPERSE BLUE-26 AND DISPERSE RED-156 WERE INVESTIGATED WITH UNTREATED ALUMINA AND
SURFACE TREATED ALUMINA. SURFACE TREATED ALUMINA FOUND MORE EFFECTIVE THAN UNTREATED ALUMINA. ADSORPTION OF
DISPERSE DYE INCREASES WITH INCREASES PH IN THE RANGE OF 2-8. ABOVE PH8 ADSORPTION WAS DECREASED. SEQUENCE OF
ADSORPTION OF DYES ARE DISPERSE RED -11>DISPERSE BLUE-26>DISPERSE RED-156 ACCORDING TO THEIR POLARITY. NON POLAR
COMPOUNDS ARE MORE EASILY ATTACHED TO ALUMINA SURFACE THAN POLAR COMPOUND WAS OBSERVED BY GAWADE ET AL. IN 2005.

MODIFIED MAGNATITE NANO PARTICLES IS COATED WITH TYLTRIMETHYL AMMONIUM BROMIDE USEFUL FOR TREATMENT OF DISPERSE
RED 167 AND DISPERSE BLUE 183 FROM WASTE WATER OF TEXTILE INDUSTRY. RAJABI ET AL (2016) OBSERVED THAT ADSORPTION
PROCESS DEPENDED ON PH, SURFACTANT CONCENTRATION AND INTIAL DYE CONCENTRATION. THEY GOT HIGHER THAN 95% REMOVAL
EFFICIENCY ACHIEVED IN 10 MIN. EVEN AT 500 MG/L DYE CONCENTRATION.

TIWARI ET AL. (2017) HAD PREPARED ZEOLITE FROM CENOSPHERETO TREAT DISPERSE ORANGE 25 AND DISPERSE BLUE 75:1 FROM
WASTE WATER. THEY ACHIEVED 93% AND 88% REDUCTION AT OPTIMIZED CONDITION AND 0.6 AND 0.8 MG/L ADSORBENT DOSAGE.
AFTER TREATMENT WITH DYE, ZEOLITE CAN BE REGENERATED BY RECOVERING OF DISPERSE DYE. MONOLAYER ADSORPTION WAS BEST
FITTED IN THESE STUDIES. THEY ALSO WORKED (2015) WITH CENOSPHERE FOR REMOVAL OF DISPERSE BLUE 79:1 AND DISPERSE
ORANGE 25 (DYE) FROM WASTE WATER BY BATCH ADSORPTION PROCESS UNDER DIFFERENT CONDITION AND GOT REDUCTION UP TO 78%
OF DISPERSE BLUE AND 81% DISPERSE ORANGE.

HEMSAS ET AL. (2014) HAD INVESTIGATED POTENTIAL OF OLIVE STONES WHICH WAS EARLIER CONSIDERED AS A WASTE FOR REMOVAL
OF DISPERSE DYE IN BATCH ADSORPTION PROCESS. THEY HAD PREPARED ACTIVATED CARBON FROM OLIVE STONE AND CHECKED EFFECT
OF DIFFERENT PARAMETERS LIKE PH, TEMPERATURE, COLOR, AGITATION SPEED, TEMPERATURE, AND INTIAL DYE CONCENTRATION.
THEY HAVE OBSERVED THAT WHOLE PROCESS IS HIGHLY DEPENDENT ON PH. THEY GOT 95% REDUCTION IN DYE BLUE PALANIL AND
YELLOW TERAZIL AT PH 3, 50 RPM, 20°C AND WHOLE PROCESS REQUIRE 30 MIN TIME FOR COLOR RAMOVAL.

COLUMN MADE UP OF FLY ASH AND SAND COMBINATION (1:1, 1:2 AND 1:3) FOR ADSORPTION STUDIES FOR REMOVAL OF DISPERSE 354
DYE OF 1-20 PPM SOLUTION HAD BEEN CARRIED OUT BY JAMDAKAR ET AL. (2015). THE PRESENCE OF SIO2 AND OTHER OXIDES HELP IN
REMOVAL OF COLOUR. THE WHOLE PROCESS IS DEPENDENT ON INITIAL CONCENTRATION OF DYE SOLUTION. DYE REMOVAL EFFICIENCY
IS DECREASES WITH INCREASING CONCENTRATION OF DYE. THEY GOT 82% REDUCTION AT LOWER CONCENTRATION OF DYE SOLUTION
WHILE 69% REDUCTION ACHIEVED AT HIGHER CONCENTRATION OF DYE.

ADSORPTION BY SAW DUST FOR REMOVAL OF DISPERSE YELLOW 22 CONTAIN EFFLUENT HAD BEEN STUDIED BY DESHANNAVAR (2015),
OPTIMUM CONDITION FOR ADSORPTION HAD BEEN CONCLUDED BY THEM. COLOUR REMOVED AT INITIAL CONCENTRATION OF 201 MG/L
DYE, 2.1PH, 40 MIN. AGITATION TIME AND 3 G/L DOSAGE. DYE REMOVAL RATE DECREASE WITH INCREASE CONCENTRATION OF DYE.

DISPERSE BLUE 79 ADSORPTION WAS CARRIED OUT WITH THE HELP OF FLY ASH AND SOIL IN BATCH AND COLUMN TECHNIQUE BY
ALBANIS ET AL. (2000). HE GOT AVERAGE 60.3% REDUCTION BY USING COLUMN OF SOIL MIXTURE WITH 20% FLY ASH CONTENT IN
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CONCENTRATION OF 50MG/L DYE SOLUTION.

SHENG H. LIN (1993) HAS OBSERVED THAT DISPERSE DYE C. |. DISPERSE DYE RED 60 WAS REMOVED BY ACTIVATED ALUMINA AND
MOLECULAR SIEVE GREATLY IN COMPARE TO GRANUAL ACTIVATED CARBON, DIATOMITE AND SAW DUST IN 2 HOUR REACTION TIME.

ADAM ET AL. (2012) HAD INVESTIGATED POTENTIAL OF FRUIT WASTE (DURIO ZIBETHINUS HUSK), DZH FOR REMOVAL OF DISPERSE DYE
UNDER DIFFERENT CONDITION OF PH, TEMPERATURE, AND CONTACT TIME. THEY FOUND THAT DURIO ZIBETHINUS HUSK, DZH 1s
CHEAPER ADSORBENT COMPARE TO ACTIVATED CARBON FOR REMOVAL OF DB 60 IN AQUEOUS SOLUTION. THEY COMPLETELY REMOVE
DB60 5 GM/L DOSAGE BY USING DZH UNDER CONTROL CONDITION OF PH 9 AND 30°C IN 1 HOUR RETENTION TIME.

DISPERSE YELLOW 22 REMOVAL USING WOOD DUST WAS CARRIED OUT BY DESHANNAVAR ET AL (2014). THEY HAVE STUDIED BATCH
ADSORPTION STUDY OF COLOUR REMOVAL AND IMPACT OF DIFFERENT PARAMETERS LIKE PH, TEMPERATURE, ADSORBATE DOSAGE,
INTIAL CONCENTRATION AND CONTACT TIME FOR DYE REMOVAL. THEY FOUND THAT MAXIMUM REMOVAL OCCURS AT 21 MG/L DYE
CONCENTRATION AND 3 G/L ADSORBATE DOSAGE IN 40 MINUTES TIME.

REMOVAL OF DISPERSE DYE ORANGE 30 BY BAMBOO BASED ACTIVATED CARBON FIX BED COLUMN EXPERIMENT CARRIED OUT BY
AHMADA ET AL. (2014). VARIOUS PARAMETERS LIKE BED DEPTH, FLOW RATE AND DYE CONCENTRATION. 39.97 MG/GM BED
CONCENTRATION BED GIVES HIGHEST RESULT.

DISPERSE RED 170 WAS TREATED WITH CARBON DERIVED FROM BAMBOO WASTE BY LIANGGUI WANG (2012) UNDER CONTROL PH,
TEMPERATURE, DYE CONCENTRATION AND CONTACT TIME.

DISPERSE OF YELLOW 42 ADSORPTION BY BENTONITE AND ORGANO MODIFIED BENTONITE WAS STUDIED UNDER DIFFERENT CONDITION
IN BATCH PROCESS BY HASHEMIAN ET AL (2013). HE FOUND THAT DYE REMOVAL RATE IS INCREASING WITH ADSORBENT DOSE. ORGANO
MODIFIED BENTONITE IS MORE EFFECTIVE THAN UNTREATED BENTONITE. IT IS COST EFFECTIVE ADSORBENT.

EL-SAYED ET AL. (2011) HAD PREPARED ACTIVATED CARBON FROM SUGAR CAN STALKS BY TREATED WITH PHOSPHORIC ACID WAS USED
FOR DISPERSE 2BLN DYE AT PH NEAR 1.5 AND 27.1MG/G ACTIVATED CARBON DOSE. THEY ALSO FOUND THAT PROCESS IS EXOTHERMIC
AND SPONTANEOUS.

CHEMICAL TREATMENT:

COAGULATION AND FLOCCULATION EFFICIENCY FOR DISPERSE DYE REMOVAL CAN BE MEASURED BY WONG ET AL (2007), THEY USED
THREE DIFFERENT COAGULANT NAMED ALUM, POLYALUMINIUM CHLORIDE AND MGCL; FOR COMPARISON OF EFFICIENCY. IMPACT OF
COAGULANT AID AND SETTLING TIME OF FLOC WAS ALSO CONSIDERED. THEY OBSERVED THAT PACI IS MORE EFFECTIVE THAN ALUM
AND MGCL2FOR REMOVING COLOUR AND COD IN TEXTILE WASTE WATER CONTAINING DISPERSE AND REACTIVE DYE.

NOUREDDINE ET AL (2008) HAD OBSERVED THAT CRYSTALLINE HYDROXYAPATITE FORMED BY REACTION OF CA(NOs); AND
(NH4)2HPO4 REAGENT TIN AQUEOUS SOLUTION IS USED AS ADSORBENT FOR REMOVAL OF DISPERSE DYE IN BATCH MODE. COLOUR
REMOVAL EFFICIENCY INCREASES WITH INCREASING ADSORBENT DOSE. POORLY CRYSTALLINE HYDROXYAPATITE WAS USED TO
REMOVE DISPERSE BLUE SBL DYE FROM AQEOUS SOLUTION. THEY OBSERVED THAT INTIAL ADSORPTION RATE DURING PROCESS IS
HIGHER AND WHOLE PROCESS IS HIGHLY DEPENDENT ON PH. HIGH DYE UPTAKE AT LOW PH. ELECTROSTATIC NATURE OF DYE AND
CALCIUM HYDROXYAPATITE FOUND.

YEAP ET AL. (2014) HAD PREPARED NOVEL HYBRID POLYMER FROM POLYALUMINUM CHLORIDE- POLY (3- ACRYLAMIDE- ISOPROPANOL
CHLORIDE) MADE UP OF ORGANIC AND INORGANIC POLYMER. IT SHOWS 92% CHEMICAL OXYGEN DEMAND AND 95% REDUCTION IN
COLOR AT PH 7.5 50 MG/L SOLUTION OF RCB DYE. IT GIVES 93% FOR COD AND 96% FOR COLOR AT PH 3 USING 20 MG/L DTY DYE
CONCENTRATION.
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ARSLAN-ALATON AND S. DOGRUEL (2004), HAD INVESTIGATED PHOTO (U.V)-DEGRADATION OF DISPERSE DYE EFFLUENT WITH THE
HELP OF SILICADODECATUNGSTATE (SIW120404—/5-) NANOPARTICLES. DECOLOURIZATION EFFICIENCY DEPEND UP ON THE
HETEROPOLY ACID (PHOTOCATALYST) LOADING, NATURE OF THE ORGANIC SOLVENT, I.E. THE ELECTRON DONOR, AND THE PRESENCE OF
VARIOUS DYE ASSISTING CHEMICALS. THEY ALSO OBSERVED THAT COLOUR REMOVAL EFFICIENCY WAS HINDER BY DYE AUXILLRY
CHEMICALS. DECOLORIZING EFFICIENCY OF DISPERSE DYE BATH RECOVERS IS 55%.

PHALAKORNKULE ET AL. INVESTIGATED EFFICIENCY OF ELECTRO COAGULATION OF BLUE REACTIVE, RED DISPERSES AND MIXED DYE
DECOLOURIZATION IN 2010. REACTIVE BLUE 140 AND DISPERSE RED 1 WERE SELECTED FOR INDIVIDUAL AND MIXTURE WAS TAKEN FOR
TREATMENT. THEY GOT SATISFACTORY RESULT FOR INDIVIDUAL AS WELL AS MIXTURE. FOR 100 MG/L DYE CONCENTRATION THEY GOT
>95% REDUCTION FOR DECOLOURIZATION. THEY FOUND THAT IRON IS SUPERIOR COAGULANT COMPARE TO ALUMINIUM IN THEIR
STUDY.

ADVANCED OXIDATION TREATMENT:

OXIDATION IS ONE OF MOST POTENTIAL ALTERNATIVE TREATMENT AGAINST CONVENTIONAL TREATMENT. OZONE IS TREATED WITH
DISPERSE DARK BLUE 148 AT 0.1 G/L INVESTIGATED BY S EREN ET AL. OZONE IS EFFICIENT IN REMOVING COD, PH, TEMPERATURE AND
CONDUCTIVITY.

FAROUK KM WAIL (2015) HAS SELECTED THREE COMMERCIAL DISPERSE DYE NAMED DISPERSE YELLOW 23, DISPERSE RED 167,
DISPERSE BLUE 2BLN FOR STUDY FENTON PROCESS FOR TEXTILE POLLUTANT REMOVAL. HE USED 3G/L H,O2 AND 120 MG/L FERROUS
SULPHATE HEPTA HYDARATED DOSAGE FOR TREATMENT OF WASTEWATER CONTAINING ABOVE DYE. HE GOT 84.66%, 77.19% AND
79.63% COLOR REDUCTION IN 160MIN RETENTION TIME AND CHEMICAL OXYGEN DEMAND REDUCTION UP TO 75.81%, 78.03% AND
78.14% OF ABOVE DYE.

NANO-IRON MODIFIED GOLDMINE WASTE AS A CATALYST IN FENTON REACTION FOR TREATMENT OF DISPERSE ORANGE 288 WAS
INVESTIGATED BY MEI HUANG (2011). HE OBSERVED THAT NANO-IRON MODIFIED GOLDMINE WASTE GIVES BETTER PERFORMANCE
THAN THE FENTON PROCESS

ELECTROCHEMICAL OXIDATION FOR REMOVAL OF POLLUTANT WAS CARRIED OUT BY (SZPYRKOWICZ ET AL, 2000.) UNDIVIDED CELL
REACTOR USING DIFFERENT ANODE AND 0.1M NACL AS A SUPPORTING ELECTROLYTE SOLUTION. TREATMENT EFFECTIVENESS DEPEND
UP ON SUPPORTING ELECTROLYTE.IN THE REACTOR, PH OF MEDIUM AND ANODE MATERIAL USED. TI/PT-IR ANODE AND 0.05M NA,SO4
AS SUPPORTING ELECTROLYTE IN ACIDIC MEDIUM. OH REDICAL IN WATER IS GENERATED BY CHLORINE HYPOCHLORIDE SPECIES GAIN
DURING ELECTRO-OXIDATION OF CHLORIDE AT ANODE. THE CONTROL OF INCREASE THREE FOLD TIME REACTION RATE.
ELECTOCHEMICAL OXIDATION OF DISPERSE ORANGE 1, DISPERSE RED 1 AND DISPERSE RED 13 WAS CARRIED OUT USING TI/T10, THIN
FILM ELECTRODE WITH NACL AND NA2SO4 MEDIUM. 100% COLOUR REMOVAL CAN BE ACHIEVED AFTER ONE HOUR TREATMENT. THEY
ALSO OBSERVED THAT FASTER COLOUR REMOVAL CAN BE ACHIEVED BY USING 0.1MOL/L NACL UNDER U.V LIGHT AND +1.0V WHICH
ALSO REDUCES TOC LEVEL UP TO 60%.

FEHIMAN CINER, OMUR GOKKUS, (2013) HAD STUDIED DISPERSE YELLOW 119 AND DISPERSE RED 167 REMOVAL BY FENTON AND
SOLAR LIGHT EFFECT ON FENTON REACTION. PROCESS IS DEPENDENT ON PH, FE** CONCENTRATION, H;O; CONCENTRATION AND
OXIDATION TIME. IN FENTON DARK REACTION 98% SAC AND 90% COD REMOVAL WERE ACHIEVED AT PH 3, FE*2(50 MG/L), H20; (75
MG/L) AND 15 MIN OXIDATION TIME. SOLAR FENTON REACTION GIVES 99% SAC REDUCTION FOR DY 199 AND DR 167. COD REMOVED
98.3% AND 98.4% RESPECTIVELY. FENTON ASSISTED WITH SOLAR IS MORE EFFICIENT THAN FENTON PERFORMED IN DARK.

SONOLYTIC DEGRADATION OF DISPERSE DYE HAD BEEN INVESTIGATED BY VERMA ET AL (2015). POTENTIAL OF CHEMICAL ADDITIVE IN
COMBINATION WITH ULTRASONICATION WAS CHECKED FOR DECOLORIZATION OF MIXTURE OF REACTIVE BLACK 5 (RB5), CONGO RED
(CR), AND DisPERSE BLUE 3 (DB3).THE PS AND SS WAS PRODUCING SCAVENGING EFFECT OF SULFATE REDICALS TO ENHANCE THE
DECOLORIZATION EFfiCIENCY. MAXIMUM 93% REDUCTION IS ACHIEVED IN 8 HOUR SONICATION TIME IN WASTE WATER CONTAINING
RB5 DYE.
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BALLA ET AL., IN 2010 INVESTIGATED POTENTIAL OF ELECTROCOAGULATION AND ELECTROFOLTATION FOR REMOVING COLOUR
CONTAINING REACTIVE, DISPERSE AND MIXTURE OF DYES IN EXTERNAL AIR-LIFT REACTOR. THEY USED YELLOW TERASIL 4G, RED
TERASIL 343 150%, BLUE TERASIL 3R02 DYE FOR TREATMENT. THEY OBSERVED THAT ALUMINIUM ELECTRODE GIVES BETTER DYE
REMOVAL EFFICIENCY THAN OTHER METAL ELECTRODE.

COMPARISON OF DIFFERENT TREATMENT OF ADVANCE OXIDATION:

COMPARISON OF FENTON, OZONE, HYPOCHLORITE AND ELECTROCHEMICAL OXIDATION ARE COMMONLY USED METHOD FOR REMOVAL
OF POLLUTION LOAD. AMONG THIS BEST RESULT FOR DISPERSE DYE REMOVAL AND COD OBTAIN BY FENTON PROCESS UNDER THE
OPTIMUM CONDITION OF PH AND DOSAGE OF COAGULANT.

OZONATION IS BEST TREATMENT FOR COLOR REMOVAL. IT GIVES MAXIMUM REDUCTION IN APPARENT COLOR REMOVAL IN 1 MINUTE AT
DOSAGE OF 50 MG/DM® BUT NOT SUFFICIENT FOR COD REMOVAL WHILE ELECTROCHEMICAL OXIDATION GIVES 90% OF COLOUR
REMOVAL AND 39% OF COD REMOVAL.

BIOLOGICAL TREATMENT:

DISPERSE DYE EFFLUENT IS TREATED WITH ACTIVATED SLUDGE IN THE REACTOR BY TING-CHI HSU AND CHIH-SHENG CHIANG (1997).
THEY FOUND THAT BOD REMOVAL RATE COEFFICIENT K = 0.00063 L/MG BOD/HR, SLUDGE YIELD COEFFICIENT Y=0.26 KG MLVSS
YIELD/KG BOD REMOVED, AND SLUDGE ENDOGENOUS DECAY COEFFICIENT Kp=0.003 L/DAY.

KURADE ET AL. (2015) HAD OBSERVED THAT BERVIBACILLUS LATEROSPOROUS ARE EFFECTIVE TOOL FOR BIOREMEDIATION OF DISPERSE
RED 54 CONCENTRATION OF 50 MG/L SOLUTION WITHIN 48 HOURS WITH THE HELP OF YEAST EXTRACT, PEPTONE AND SUPPLEMENTED
MEDIUM. 100% REDUCTION IN DYE REMOVAL IS ACHIEVED BY THIS METHOD. WHOLE PROCESS IS BASED ON ENZYME ACTIVITY OF
BACTERIA. TRYOSINASE, VERATYL ALCOHOL OXIDASE AND NADH-DCIP REDUCTASE ENZYMES ARE RESPONSIBLE FOR THE COLOR
REMOVAL.

RUKHSANA SATAR AND QAYYUM HUSAIN (2009) HAD USED SALT-FRACTIONATED BITTER GOURD (MOMORDICA CHARANTIA) PROTEINS
AND H>0; FOR REMOVAL OF DISPERSE DYE. VARIOUS PHYSICAL PARAMETERS WRER TESTED BY THEM. DISPERSE RED 17 IN PRESENCE OF
0.4MM PHENOL REMOVE DYE UP TO 60% AND 40% REDUCTION IN DISPERSE BROWN 1 DYE ACHIEVED. GOUARD PEROXIDASE IS ACT AS
CATALYST TO RECALCITRANT DYE.

YUzHU FU AND T VIRARAGHAVAN IN 2004 PREPARED POLYSULPHONE SOLID MATIX MADE UP OF IMMOBILIZED ASPERGILLUS NIGER
DEAD FUNGAL BIOMASS IN COLUMN STUDY. FUNGAL BIOMASS WAS IMMOBILIZED ON IN FORM OF SPHERICAL BEADS FOR IMPROVEMENT
OF ADSORPTION CAPACITY AND STRENGTH. THEY USED THIS MATRIX FOR ACID, BASIC AND DISPERSE DYE. BEAD ADSORBED 0.1 MG/GM
DISPERSE RED DYE.

ANTHRAQUINONE DYE CI DISPERSE RED 15 (DR 15) WAS TREATED WITH YEAST P. ANOMALA BY ITOH ET AL (1996).DISAPPEARANCE OF
DYE WAS MEASURED BY SPECTROPHOTOMETER. HE INVESTIGATED POSSIBLE PATHWAY FOR BIODEGRADATION OF DR 15.
DISPLACEMENT OF HYDROXYL GROUP RESULT IN THE PV/12 AND FURTHER REDUCTION IN TO LQ AND 1-HAQ RESPECTIVELY.

KULKARNI ET AL (2014), HAD STUDIED SOLVENT RED 24FOR DEGRADATION. 99+0.8% DEGRADATION OF LICHEN PERMELIA PERLATA
FOUND. OPTIMUM PH IS 8 AND TEMPERATURE IS 50°C.

BIOSLUDGE GENERATED FROM WATER TREATMENT PLANT CONTAINING ABILITIES TO ADSORB DISPERSE DYE AND ORGANIC MATTER
INVESTIGATED BY SIRIANUNTAPIBOON ET AL (2006). THEY ALSO FOUND THAT DISPERSE RED 60 IS MORE EASILY ADSORBED ON BIO
SLUDGE THAN DISPERSE BLUE 60 AND THIS BIO SLUDGE CAN BE REUSED BY AFTER BEING WASH WITH 0.1N NAOH. DISPERSE DYE
ADSORPTION IS MORE EFFECTIVE ON RESTING BIO SLUDGE THAN AUTOCLAVE SLUDGE BECAUSE DISPERSE DYE ADSORBED ON BOTH
LIVING AND DEAD BIO SLUDGE. DYE ADSORPTION EFFICIENCY CAN BE IMPROVED BY ADDING GLUCOSE IN TO THE SYSTEM.
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KADAM ET AL. IN 2013 WAS CONDUCTED STUDIED ON DECOLOURIZATION AND DEGRADATION OF DISPERSE RED 73 ADSORBED ON
SUGERCAN BAGGASES USING RHIZOPHORIC PLANT GROWTH PROMOTING BACTERIA. THEY USED 4 DIFFERENT STRAINS OF BACTERIA LIKE
RHODOBACTER ERTHROPHOLIS, AZOTOBACTER VINELANDDI, RHIZOBIUM MELILOTI, BACILLUS MAGATERIUM. AMONG VARIOUS
CONSTRODIA  RHIZOBIUM RARB SHOWED COMPLETE DECOLORIZATION IN 48 HOURS UNDER THE CONDITION OF 90% MOISTURE
CONTENT, 30°C TEMPERATURE AND 6 PH.

WATHARKAR ET AL. HAS CARRIED OUT STUDIED OF POTENTIAL OF ORNAMENTAL PLANT FOR DEGRADATION OF DISPERSE,
DISULPHONATED TRIPHENYL METHANE TEXTILE DYE. THEY USED PETUNIA GRANDIFLORA JUSS FOR REMEDIATION OF BRILLIANT BLUE G
DYE. WILD AND TISSUE CULTURE SPECIES SHOW REDUCTION UP TO 86%. THEY ALSO CONDUCTED STUDIED ON PHYTOTOXICITY. NO
HARMFUL METABOLITES WERE FOUND DURING PHYTO REMEDIATION STUDY.

DISPERSE DYE EFFLUENT WAS STUDIED TO REMOVE COLOUR WITH THE HELP OF UPFLOW ANAEROBIC SLUDGE BLANKET REACTOR BY
GONCALVES ET AL (2000), REACTOR WAS FED BY GLUCOSE, DYE AND BIODEGRADABLE ORGANIC MATTER. THEY FOUND THAT USAB Is
UNSUCCESSFUL TREATMENT FOR DISPERSE DYE REMOVAL EVEN AT LOW CONCENTRATION.

MEMBRANE TECHNOLOGY:

NANO FILTER MADE UP OF POLYAMIDE SPIRAL WOUND MEMBRANE FOR REMOVAL OF ANTHRAQUINONE DYE WAS INVESTIGATED BY
ASKARI ET AL. (2015). PH AND DYE CONCENTRATION HAS MOST SIGNIFICANT EFFECT ON DISPERSE 56 REMOVAL. 90% REDUCTION IS
ACHIEVED IN DISPERSE BLUE 56.

DISPERSE DYE 73 REMOVAL FROM SYNTHETIC TEXTILE WATER BY USING PHOTOCATALYTIC PROCESS COMBINED WITH MICRO
FILTRATION HAD BEEN STUDIED BY BUSCIO ET AL. (2015). THEY CHOOSE TITANIUM DIOXIDE AND AEROXIDE P25 WERE SELECTED AS
CATALYST. THEY FOUND THAT USING THAT METHOD GOOD QUALITY PERMEATE CAN BE ACHIEVED AT PH 4, DYE CONCENTRATION
50MG/L AND 2 GM/L Ti1O; LOADING. BY THIS METHOD 60% AND 90% COLOUR REDUCTION AND 98% CHEMICAL OXYGEN DEMAND
(COD) REDUCTION ACHIEVED.OXIDANT SPECIES GENERATED DURING PHOTOCATALYTIC PROCESS ARE KEY FACTOR FOR COLOUR AND
COD REDUCTION. MAJOR DEFECT OF THIS PROCESS IS RECOVERY OF PHOTOCATALYST.

BIOTRANSFORMATION OF AZO DISPERSE BLUE 79 WAS STUDIED BY A. CRUZ AND G. BUITRON (2000). AN ANAEROBIC DECOLORIZATION
USING SEQUENTIAL BATCH BIOFILTER GIVES 95% DYE REDUCTION AT 48MG/L CONCENTRATION IN PRESENCE OF CO-SUBSTRATE IN 24
HOUR AND 120 MG/L SOLUTION REQUIRE 72 HOURS. THEY FOUND THAT DISPERSE BLUE 79 WAS BIO TRANSFORMED IN TO AMINES, WAS
POSSIBLE REASON OF DECOLORIZATION. THE AMINE PRODUCED IN THE FIRST STAGE WAS DEGRADED IN THE AEROBIC FILTER IN 24
HOURS.
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