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Evaluation of sorption behavior of polymethylene-bis
(2-hydroxybenzaldehyde) for Cu(II), Ni(II), Fe(III),
Co(II) and Cd(II) ions
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Abstract Poly[5,50-methylene-bis(2-hydroxybenzaldehyde)

1,2-phenylenediimine] resin was prepared and character-

ized by employing elemental, thermal analysis, FTIR, and

UV–visible spectroscopy. The metal uptake behavior of

synthesized polymer towards Cu(II), Co(II), Ni(II), Fe(III)

and Cd(II) ions was investigated and optimized with

respect to pH, shaking speed, and equilibration time. The

sorption data of all these metal ions followed Langmuir,

Freundlich, and Dubinin–Radushkevich isotherms. The

Freundlich parameters were computed 1/n = 0.31 ± 0.02,

0.3091 ± 0.02, 0.3201 ± 0.05, 0.368 ± 0.04, and 0.23 ±

0.01, A = 3.4 ± 0.03, 4.31 ± 0.02, 4.683 ± 0.01, 5.43 ±

0.03, and 2.8 ± 0.05 mmol g-1 for Cu(II), Co(II), Ni(II),

Fe(III), and Cd(II) ions, respectively. The variation of

sorption with temperature gives thermodynamic quantity

(DH) in the range of 36.72–53.21 kJ/mol. Using kinetic

equations (Morris–Weber and Lagergren equations), values

of intraparticle transport and the first-order rate constant

was computed for all the five metals ions. The sorption

procedure is utilized to preconcentrate these ions prior to

their determination by atomic absorption spectrometer. It

was found that the adsorption capacity values for metal-ion

intake followed the following order: Cd(II) [ Co(II) [
Fe(III) [ Ni(II) [ Cu(II).
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Introduction

The presence of heavy-metal ions in the environment

create serious problem due to harmful effect on human

health, when extends to a certain limit.

Copper is an essential trace nutrient for all high plants,

animals, and human within certain limit. It is used exten-

sively in many products, such as copper piping and copper

wires. The copper is highly resistant to corrosion due to

non-water-proof roofing material to discourage the growth

of moss. In the recent years, adsorption of copper (II) and

other metals has been investigated [1, 2].

Very small amounts of nickel and cobalt have been

shown to be vital for life, which 0.1 ppb as the essential

concentration of cobalt in fresh water and 5 ppm of nickel

should not exceed their safe limits in drinking water [3, 4],

but nickel and its compounds at high concentration have

chronic toxicity to life. Kocaoba [5] examined the

adsorption of Ni(II) and Co(II) ions complexation to acidic

ion-exchanger resins.

Iron is a major factor in oxygen transport and an

essential mineral component of hemoglobin, myoglobin,

and several other enzymes. It is widely used in iron

medicines for the prevention and treatment of iron deficiency

(anemia). Blain et al. [6] reported the determination and

preconcentration of iron (II) and iron (III) from sea water at

nanomolar levels.

Cadmium is considered as a non-essential and highly

toxic element [7, 8]. Cadmium may occur in substantial

concentration in environment due to discharge of waste
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