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Background ) . X )
Textile processing: steps and discharged chemicals

Desizing Sizing agent (Starch, Polyvinyl alcohol etc.), detergent, oxidizing agent etd}
Scouring Grease, wax, detergent, caustic soda, caustic ash etc.

Bleaching Hypochlorite, peroxide, caustic soda, caustic ash etc.

Mercerizing Concentrated caustic, detergent etc.

Wet reduction Organic acid etc.

Dyeing and rinsing Dye, dyeing auxiliaries such as electrolyte, dispersing agent, surfactants
etc. polyacrylates, phosphonates, sequestering agents (e.g. EDTA),
deflocculation agents (lignin or naphthalenesulfonates), antistatic agents,
fixing agents,

Oiling Olive oil, mineral oil, non-ionic emulsifier etc.
Fulling Detergent, caustic, sequestering agent etc.
Carbonizing Concentrated acid etc.

Printing and rinsing Similar to dyeing and rinsing

Finishing Finishing auxiliaries like preservatives (substituted phenol), chemicals
used for fire-, moth-, and water-proofing etc.

Back d .
ek Dye wastewater: Environmental concerns
Dye: a ‘hard-to-treat’ pollutant

» striking visibility in recipients, influence
photosynthetic activity of aquatic lives

Scale of the problem

*More than 100,000 commercially available
dyes

v

persistent, and recalcitrant to microbial
degradation, «Estimated annual production of over 7 x10%

[Hydrolyzed reactive blue 19, Half life=46 yrs. (pH=7, ~ tONs
25°C] . .
2 +15% lost during the dyeing process

their accumulation in certain forms of . The textile industry accounts for the two-
aquatic life may lead to toxic products. thirds of the total dyestuff market

[Basic violet 1, LC.,=0.05mg/l (single cell green

algae)]
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Background

Special dye-degrading
microorganism: White-rot fungi

Extracellular secretion of non-
specific oxidative enzymes

Limitations of conventional fungal reactor

Excessive growth and reactor clogging

Sensitivity to agitation

Long HRT requirement

Worse performance in continuous reactors
Bacterial contamination destabilizing performance

Previously developed system
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Development of a submerged membrane fungi reactor for

) textile wastewater treatme!
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Special dye-degrading
microorganism: White-rot fungi

Extracellular secretion of non-
specific oxidative enzymes as a
secondary metabolic activity.
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Removal of structurally different dyes in submerged membrane fungi

reactor—Biosorption/PAC . membrang and
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Synthetic wastewater and the reactor

Dye=0.1g/L -
Starch=2g/L @ © -
Urea=0.1g/L

Other nutrients

a. Polymeric S119 dye
b. Acid orange Il dye
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Fig.Schematic of laboratory setup
(A: Air pump, B: Backwash, G: Vacuum gauge, P: Pump)




Comparative degradability of the two dyes (Batch test)
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Adsorption,

Dye (mg dye/g dry biomass wt)
Inactive Active
biomass biomass

Poly S119 10.41 8.2
Orange 11 0.81 0.1

?0.17 g dry biomass wt.

Comparative degradability of the two dyes (In vitro test)
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Way to obtain crude enzyme
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Grow fungi into aﬂglom_erated form

in colorless growth media

Removal of dyes in the MBR
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Average removal, %
Dye Dye
Supernatant __Permeate
Poly 5119° 68.3 99.1
Orange I1° 82 93.2

TPolymeric azo dye (high biosorption)
" Low-molecular weight, mono-azo dye(low biosorption)

Performance comparison: Pure culture vs. reactor sludge
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Removal of dyes in the MBR(PAC added into MBR)

Enzymatic dye degradation on PAC
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Interrelated factors

Bacterial disruption i Enzyme washout

Fungal morphology i HRT

Enzymatic and
decoloration activity

Reactor performance




