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tions by adsorption operation: A review
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Research Subject: In this paper, the adsorbents used to remove lead ion using adsorption opera-
tion have been reviewed.

Research Approach: The types of adsorbents used to remove lead ions, the modifications of
adsorbents, adsorption conditions, isotherms and adsorption capacity of adsorbents have been
investigated and compared based on the literature survey.

Main Results: Modification by impregnation of functional groups has a significant role in increas-
ing the adsorption capacity. The pH of the solution plays an important role in the adsorption of lead
ions and generally the adsorption capacity increases by increasing the pH of the solution. Lang-
muir’s isotherm model has been more consistent with the equilibrium data. Among the reviewed
adsorbents, carbon-based adsorbents such as activated carbon and graphen-oxide, modified by
chemicals such as ammonium persulfate or polyamines, show higher adsorption. Also, biomasses
due to their abundance and low prices have the potential to be used as lead ion adsorbents.
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Fig 2 Structures of carbon nanotubes related to A)
multi-walled carbon nanotubes (MWNTs) and B)

single-walled carbon nanotubes (SWNTs)
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Fig 1 Magnetic adsorption A) Solution containing
adsorbent before separation and B) Adsorbent separation
by external magnetic field (magnet)
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Fig 3 Mechanism of adsorption metal ions onto A)
Carbon nanotube, B) Modified carbon nanotube with —
COOH (CNTs-COOH) and C) Adsorption of metals by

modified carbon nanotube with -COOH (CNTs-COOH)
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Fig 5 Different methods of graphene material use
as adsorbent for removal of metals from aqueous
solutions.
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Table 2 Comparison of adsorbents, conditions and lead ion adsorption capacity in various studies.
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