KINETICS OF ADSORPTION PROCESS OF REACTIVE
ORANGE DYE ON MODIFIED MAGNETIC CHARCOAL

MARYAM MAHMOOD?, FAROZAN UMER?
CHEMISTRY DEPARTMENT

//\

L

el

4

6\

A modified composite adsorbent was prepared by the combination of magnetic iron particles with activated charcoal
by co-precipitation method for the removal of Reactive Orange 16 dye from the aqueous system. Different factors
affecting the adsorption of dye included pH, adsorbent quantity, temperature, contact time and concentration of dye
are optimized by batch experiments. The modified adsorbent effectively adsorbed the dye and due to magnetic nature,
the used adsorbent can easily be removed from aqueous system. Efficiency of removal of dye enhanced by Increasing
the adsorbent dosage. The magnetic Iron particles also serves as catalyst for degradation of dye. The prepared
adsorbent was found to be effective for adsorption of Reactive Orange 16 dye.
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Introduction:

. =
The adsorption process for the

removal of  coloured dye
contamination iIs widely used due to
Its simplicity, affordability and
effectiveness. Many synthetic and
bio adsorbents are reported to be
effective for removal of dye from
water [5]. Synthesis of modified
magnetic Iron and activated carbon
particles Is used as adsorbent for
the expulsion of reactive orange 16
dye from waste solutions [6].
Reactive orange 16 (R.O 16) Is an
azo dye and have a Ilow
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ODbjectives:

The objective of current research was to prepare
an adsorbent that not only adsorb the dyes but
also capable to catalytic degrade the dyes and
effectively remove adsorbent from the water
effluent.
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biodegradability, therefore, it has —
otential hazard for aquatic life

A modified adsorbent was prepared by
combination of magnetic iron particles along
with activated charcoal. Magnetic particles
were prepared by precipitation method using
Iron salts.

The batch experiments were performed by
varying different parameters such as adsorption
time, pH, Temperature, adsorbent dosage, and
concentration of R.O. 16 dye. The effects of
these parameters are monitored using a
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/ Methodology: \

spectrophotometer. Percent removal anad
@rption capacity Is determined. /

Time VS % Removal

Results And Discussion:

Increasing dosage Increases the percent
removal of the dye. A small adsorbent dosage
of 0.05g effectively remove 84.44% of the
3.75x10~ M reactive orange 16 dye solution
while higher adsorbent dosage complete de-

coloration Is observed.
The effect of initial dye concentration depends

upon the active reaction between the
concentration of dye and adsorbent surface. With
the Increase of reactive orange concentration
1.e.0.9x10> to 5x10~ M removal efficiency
decreases from 97.91% to 30.05% due to
occupation of active adsorbent sites. The
optimized pH of dye was found to be 6. The
Kinetic study was performed by varying contact
time of adsorbent with dye. With the increase of
contact time removal percentage of dye
Increases as reaction move towards completion.
The Increase of temperature cause increases the
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In this research modified magnetic charcoal was
prepared and subjected for kinetic study for removal
of the Reactive Orange 16 dye from water. The
adsorbent not only adsorb the dye but also kinetically
decolorize the dye which is very efficient for waste
water treatment. The main advantage of this magnetic
adsorbent Is that It IS recover from waste water after

@sorption.

removal capacity of dye.

/

REFERENCES:

[1]. Siddiqui, Sharf llahi, et al. "Recent advances in remediation of synthetic dyes from wastewaters using sustainable and low-cost adsorbents.” The impact and prospects of green chemistry for textile technology (2019): 471-507.
[2].Huslen, S., et al., "Review of activated carbon adsorbent material for textile dyes removal: Preparation, and modelling." Current Research in Green and Sustainable Chemistry, (2022): p. 100325.

[3]. Singh, Surinder, Kailas L. Wasewar, and Sushil Kumar Kansal. "Low-cost adsorbents for removal of inorganic impurities from wastewater." Inorganic Pollutants in Water (2020): 173-203.

[4]. Abdulhameeda, Ahmed Saud, AbdulKarim-Talag Mohammada, and Ali H. Jawadb. "Modeling and mechanism of reactive orange 16 dye adsorption by chitosan-glyoxal/TiO."

[5]. Siddeeq, Saifeldin M., et al. "lron oxide/chitosan magnetic nanocomposite immobilized manganese peroxidase for decolorization of textile wastewater." Processes 8.1 (2019): 5.

[6]. Sehlleier, Y. H., et al. "A novel magnetically-separable porous iron-oxide nanocomposite as an adsorbent for methylene blue (MB) dye." Journal of Environmental Chemical Engineering 4.4 (2016): 3779-3787.




	Slide 1

