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Introduction




*Textile wastewater includes a large variety of dyes and chemical additions that make the
environmental challenge for textile industry not only as liquid waste but also in its chemical
composition.

* Main pollution in textile wastewater come from dyeing and finishing processes.

Figure 1: Effluent dyes Adapted fromenvirobites, riveted from:
https://envirobites.org/2018/08/24/omamental-plants-dont-dye/ 3



Problem statment




Problem
statment

10,000 different textile dyes with an estimated annual production of 700,000 metric
tonnes are commercially available worldwide and 2-20% are directly discharged as

aqueous effluents in different environmental components.

Textile waste water has no pretreatment system, in the Palestinian scenario, which is

undesirable for water environment.

The study discuss to treat synthesized wastewater with activated
carbon (AC) under adsorption Methylene blue (MB) and Alizarin Red

S (ARS).
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1

To estimate AC
possibilities of adsorption.

.

o

To study the effect of different

parameters of adsorption on
MB and ARS.

8

To investigate the adsorption
performance of activated
carbon of different dyes from
synthetic wastewater.

4

To study kinetics and
adsorption isotherm.
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Materials
Adsorbents

s Commercial activated carbon (AC).

Purchased from Honeywell Fluke.
Characterized by XRD, XRF.

v
v
¢ Functionalized activated carbon with different nanomaterial
AC-TiO2 prepared by sol -gel method.

AC-Fe304 prepared by co-precipitation method .

AC-AgNi prepared by impregnation method.
Characterized by XRD.
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Materials
Adsorbates

s Commercial dyes .
v" Methylene blue (MB).
v’ Alizarin Red S (ARS).

Figure 2: Methylene blue (MB) chemical structure
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Figure 3: Alizarin Red S (ARS) chemical structure




Adsorbent Test

FT-IR characterization

XRD analysis

TGA analysis



FT-IR characterization
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Figure 4: FT IR spectra of AC sample.
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FT-IR characterization

AC-TiO, wave number (cm!)
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Figure 5: FT IR spectra of AC-TiO, sample.
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Figure 6: FT IR spectra of AC-Fe;O, sample.






XRD analysis
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Figure 13: XRD patterns of samples (a)AC (b) AC-AgNi (¢c)AC-TiO, (d) AC-Fe;0,4




TGA analysis (AC)

120

120
100 100
80 . 80
*E:D 60 2 60
) —
B ()
40 = 40
20 20
0 0
0 200 400 600 800 1000

Tempreture (°C)

Figure 7: Thermogravimetric curves of AC with MB.
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Figure 8: Thermogravimetric curves of AC with ASR.
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TGA analysis (AC-T10,)
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Figure 9: Thermogravimetric of AC-TiO, with MB.. Figure 10: Thermogravimetric curves of AC-TiO, with ARS
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TGA analysis (AC- Fe;O,)
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Figure 11: Thermogravimetric of AC- Fe;0,,MB
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Figure 12: Thermogravimetric of AC- Fe;04,ARS
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Adsorption Parameters

1 2

pH. solution Adsorbent dose

3

Dyes Concentration
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1. pH solution ( AC-T10, vs. AC)
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Figure 14: The pH. effectof AC-TiO, with ARS and MB

dyes.
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Figure 15: The pH. effect of AC with ARS and MB
dyes.
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2. Adsorbent dose (AC with MB).
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Figure 16: Effect of dosage of adsorbent on the removal of MB dye onto AC.



3. Dyes concentration (AC)
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Figure 17: Effect of MB dye concentration onadsorption. Figure 18: Effectof ARS dye concentration on adsorption.
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Kinetics study and Adsorption
isotherm
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Kinetics study )
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Figure 19: Adsorption kinetics of MB and ARS onto AC
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Pseudo -first- order model for MB and ARS
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Figure 19: Pseudo-first-order kinetics for adsorptionof MB by AC Figure 20: Pseudo-first-order kinetics for adsorptionof ARS by AC



Pseudo -second- order model for MB and ARS
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Figure 21: Pseudo-second-order kinetics for adsorptionof MB by AC
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Figure 22: Pseudo-second-order kinetics for adsorptionof ARS by AC
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Adsorption isotherm
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Figure 23: Equilibrium adsorption isotherm of Alizarin Red S onto

activated carbon

/ > Adsorbate: AC \
>

Adsorbent dosage: 0.1 g

Concentration: from 50 to 3000

Mass balance equation:

V (C,—Ce /
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Future Work and Recommendations

The future plan is to come up with a much better results by:
1. Study the competitive adsorption of binary aqueous mixtures of MB and ARS using AC.
2. Thermodynamic study.

3. Regeneration of AC.

4. Apply adsorbent in continuous system .

5. Apply adsorbent for real textile wastewater.

The Future of Work




Conclusion

1.  Based on characterization test the functional group was successfully immobilized on

AC in particular FT-IR.

2. The results of this study concluded that the activated carbon was the most effective

adsorbent in the removal of MB and ARS dye from synthesized wastewater.

3. The MB and ARS was successfully adsorbed by AC adsorbent and the removal

efficiency was achieved a percent over 95 % .

yini)
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