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Background: The swift pace of industrial development and the widespread introduction of
mercury as a toxic heavy metal made the identification and removal of this pollutant,
particularly from water resources, critically important. This study focuses on the development
of a magnetic nanosorbent composed of graphene oxide and sulfur-containing functional
groups, designed to enhance both the adsorption selectivity and removal efficiency of mercury.
Materials and Methods: S@MGO adsorbent was prepared for the removal of mercury from
both water and wastewater samples. Mercury concentrations were determined using cold vapor
atomic absorption spectrometry. The adsorbent was characterized using SEM, EDX, and FT-
IR. An experimental design approach was employed to optimize parameters influencing
mercury removal. The study investigated adsorption isotherms, adsorption capacity, stability
and reusability, the effect of interfering ions, and mercury removal efficiency in various water
and wastewater samples.

Results: The optimal adsorption parameters for the prepared adsorbent were determined to
be a solution pH of 6.8, an adsorption time of 29 minutes, and an adsorbent dosage of 53.0
mg. Adsorption isotherm data exhibited a strong correlation with the Langmuir model (R* =
0.9998). The adsorbent demonstrated a high adsorption capacity of 401 mg/g, closely
approaching the maximum capacity predicted by the Langmuir model (476.19 mg/g).
Furthermore, surface modification with sulfur groups enhanced the adsorbent’s selectivity for
mercury ions in the presence of competing cations. The S@MGO adsorbent exhibited good
stability and reusability, maintaining a removal efficiency exceeding 90% after 10 adsorption-
desorption cycles. Finally, the mercury removal efficiency in various water samples exceeded
99%, with RSDs% below 4.1%.

Conclusion: The magnetic properties of the S@MGO adsorbent facilitate its rapid collection
following the removal process. Surface modification with sulfur-containing functional groups
enhances its selectivity for mercury over other metal ions in aqueous solutions. The
synthesized adsorbent offers several advantages, including high adsorption capacity, high
removal efficiency, and a short removal time, making it a promising material for mercury
remediation.
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Model 18.90 9 2.10 143.35 <0.0001 Significant
A: Sample pH 14.38 1 14.38 981.41 <0.0001
B: Adsorbent 0.32 1 0.32 21.76 0.0009
amount (mg)
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time (min)
AB 0.24 1 0.24 16.39 0.0023
AC 0.13 1 0.13 9.05 0.0131
BC 0.033 1 0.033 2.25 0.1641
A? 3.11 1 3.11 212.48 <0.0001
B? 0.18 1 0.18 12.15 0.0059
C? 0.34 1 0.34 22.98 0.0007
Residual 0.15 10 0.15
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significant
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