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Abstract

Background and Obijective: Increased amount of phosphate in the aqueous solutions disrupts the
balance of aquatic organisms leading to serious environmental problems. This study aimed to evaluate
the experimental phosphate removal using graphene oxide nanoparticles.

Method: In this study, the used adsorbent was initially synthesize by Hummer method its surface was
covered by epoxy and hydroxyl functional groups. The adsorbent synthesized on the surface increases
the hydrophilic property and promotes the use of graphene oxide in aqueous solutions. The effects of
various parameters including the amount of adsorbent, pH, initial concentration, temperature, and
contact time on adsorption were studied. Further kinetic and thermodynamic studies were performed
on the data.

Findings: The highest absorption rate by 0.2 g of adsorbent was equal to 75% at pH =3 of the solution
after 3-hour contact with absorbent. The results show that the kinetic pseudo-second-order model fits
the data. The experimental data were adjusted with Langmuir model.

Discussion and Conclusion: According to the results, graphene oxide adsorbent as an adsorbent for
the removal of phosphate has a good ability to adapt to the environment.
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Figurel- Image of Graphene oxide nanoparticles
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Table 1- Characteristics of Graphene oxide
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Figure 2- IR result of achieved sample from experiment
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Figure 3- Effect of pH on removal percent and adsorption capacity of phosphate adsorption with
graphene oxide

e s [l e asdls b a4 Cenl (Ses 45T ol
Ciz le ol @l s s Dlad sla (g 5 815
ol Slad e g g e oS5 0 slo (5 (el
e g B 1) Gla 90 (g0 LS dalllae (nl gl
%DH Ol 4 ke cplas ail o pH =Y 0 ode

bl

Cd anlp 038 156 g e slo el )l 5 (S PH e
0955 9 Jobome ;o b o b g b8 jol> jlade 4 a5 wlly (e
Sedib Gl O)JSB0)l0 (SKony Q3 (59, (hole sla
= ol Sglite gla PH o 1) (815 by clavs Gi
vy Slawd Oz 05d 0 cdalive a5 jab jlen a0
PH =20 Giz Gl 05 05 ool ol PH 4 (815

PH >0 s Cim SLeSL (mals SO iz o il (o0

15F ST Lwgi Sl Bio wus s 9 PH S1-Y Jgu

Table 2- Effect of pH on removal percent of phosphate with graphene oxide
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Figure 4- Effect of contact time adsorption of phosphate with graphene oxide

Sl odal 35

Jgoz o Glad B> (e 5 wled o 5l ol s

08155 ST b gi Slnd i g wled loj yol)ly S1-Y Jguer

Table 3- Effect of contact time on adsorption of phosphate with graphene oxide
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Figure 5- Effect of adsorbent amount on removal percent and adsorption capacity of phosphate
adsorption with graphene oxide
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Table 4- Effect of adsorbent amount on adsorption of phosphate with graphene oxide
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Figure 6- Pseudo second order kinetic model of phosphate adsorption with graphene oxide
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Table 5- Effect of initial concentration on phosphate adsorption with graphene oxide
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Figure 7- Langmuir model adjustment with adsorption data of phosphate with graphene oxide
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Figure 8- Calculation of heat of adsorption of phosphate with graphene oxide from Langmuir constants
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