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Biological methods for textile dye removal
from wastewater: A review
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River polluted by textile dyes
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Types of textille dyes

Chemical classification
Water soluble dyes

Insoluble dyes in water

Anthraquinon
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Coagulation-flocculation-decantation (CFD)

Disadvantages
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> Dialysis - Generally

Stable colloids Destabilised colloids Aggregated colloids encephalopathy corrosive

+ +’4' > Alzheimer's » Strongly dependent
disease on the pH
Add coagulant/flocculant > The leach cannot
be recycled

» Hydrolysable metal salts (mainly, aluminum and iron)

Most used on waster treatment
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Works performed with plant-based coagulants
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aqueous solutions. A 3* factorial design was used to determine the interaction effects of carbonization
temperature, pH, dosage of adsorbent and type of activating agent on the amount of dye removal. Also,
level of effectiveness factors ined by conducti i for maximum adsorption
efficiency. Of all the samples, the sample generated using ZnCly as an activating agent showed a
maximum dye removal efficiency of 93.5% at a carbonization temperature of 750 °C, a pH of 2 and an
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ARTICLE INFO ABSTRACT
Keywords: For many communities in the developing world, conventional water treatment methods are often unaffordable

oringa oleifera because of the high cost associated with them and inavailability of chemical coagulants in the developing
Natural coagulant countries. Employing Moringa oleifera seed (as powder or extracts) to treat municipal domestic wastewater ef-

fluent presents an alternative practice to improving water quality effluent of existing wastewater treatment
plants in developing countries. In the present study, domestic wastewater from a local wastewater treatment
plant in Zomba, Malawi, was treated by Maringa aleifera seed powder in batch tests. The objective was to in-
vestigate the potential of Moringa oleifera seed powder in enhancing domestic wastewater treatment through the
reduction of microbial load, turbidity and total dissolved solids (TDS). Moringa oleifera powder seed reduced

Dactylis glomerata  Festuca ampla Vitis vinifera L. (rachis) ey o 55 5 308 gt ot k(T e 411037, o

dissolved solids (TDS) at standards recommended by World Health Organization guidelines for drinking water.

Physico-chemical
Microbial contamination

Wastewater treatment

Optimum reduction in microbial load was observed at a dosage of powder of 15.gL~", with particular potency
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Obijectives

Considering the necessity to perform treatment of textile wastewater by eco-friendly coagulants, the aim of this work is:
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-] (1) To produce and characterize the plant-based coagulants
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’ > (2) To optimize the CFD process
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> (3) To evaluate the application of bentonite as a flocculant agent




Material and methods

Name, chemical structure, maximum absorbance and molecular weight of MB

Molecular weight
Chemical structure A, (nm)
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Results and discussion

Characterization of
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FTIR analysis of plant-based coagulants

B.E.T. analysis of the plant-based coagulants

C. Majus

D.
Glomerata

F. Ampla
T. Vulgare

V. vinifera

0.05

0.06

0.18

0.03

0.50

n.g.

n.g.

n.g.

n.g.

n.g.

n.q.

n.q.

n.q.

n.q.

n.g.

3421.72

2920.23 and 2850.79

898.83 —1253.73

The BET analysis showed that all plant-based
coagulants had a low BET surface area. The shape of
its N, adsorption-desorption isotherm was of type |
isotherm, typical of microporous solids having
relatively small external surfaces as de-fined by the
International Union of Pure and Applied Chemistry
(IUPAC) classification

Plant-based coagulants exhibited a
heterogeneous and relatively porous
morphology. The spaces available
(represented in dark) may facilitate
adsorption of the MB contaminant.

SEM images of (a) C. majus and (b) D. glomerata
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Stretching vibrations of OH groups
(from water, alcohols, phenols,
carbohydrates, peroxides) as well
as amides

C-H stretching vibrations specific
to CH; and CH, from lipids,
metoxy derivatives, C-H
(aldehydes), including cis double
bonds

C-0-C, C—C, and C-O stretching
vibrations from carbohydrates

8



Results and discussion

Coagulation-flocculation-decantation process optimization
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Coagulants Coagulant [Bentonite]
dosage

Best

operational (/L) (rpm/min)  (rpm/min)  (g/L)

COﬂdItIOnS C. majus 5.0 2.0 200/2 60/30 1.0
D. 5.0 2.0 200/2 60/30 0.5
glomerata
F. ampla 5.0 1.0 150/3 20/20 0.5
T. vulgare 5.0 2.0 150/3 20/20 0.1
V. vinifera 5.0 1.0 150/3 20/20 0.5
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A 71.0, 47.7, 58.8, 73.6 and 79.3%, respectively

P

:; The pH was varied from 3.0 to 11.0 and the results showed a MB removal of

The coagulant dosage was varied (0.1 — 2.0 g/I) and results showed a MB
removal of 72.6, 50.8, 58.8, 79.4 and 79.3%, respectively

<"\ The effect of mixing conditions was also considered in this work and
Y s results showed a MB removal of 81.2, 64.8, 58.8, 79.4 and 79.3%,
“#Y/ respectively

Bentonite was added as a flocculant aid and results showed a MB removal of
90.9, 91.9, 91.4, 86.9 and 88.9%, respectively

Optimization of CFD process with variation of (a) pH (3.0 — 11.0), (b) coagulant dosage (0.1 — 2.0 g/L), (c) agitation conditions and (d)
bentonite dosage (0.0 — 2.0 g/L), with sedimentation time = 30 min. Means in bars with different letters represent differences (p < 9
0.05) within each coagulant (C. majus, D. glomerata, F. ampla, T. vulgare and V. vinifera) by comparing wastewaters



Conclusions

Based in the results, it is concluded:

(1) The plant-based coagulants are carbon-based materials with
I porous structures that can adsorb the contaminants
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CF ‘“) (2) Under the best operational conditions, the plant-based

coagulants achieve a high removal of MB from aqueous solution

> (3) The addition of bentonite significantly increase the efficiency of
v~/ the CFD process
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