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Abstract

A batch equilibrium system has been used to ingeti the adsorption of methyl orange
(MO) on NiO or CuO nanoparticles (NPs). The effeatsexperimental conditions such as
initial concentration, agitation time, solution @td temperature were examined. Langmuir
and Freundlich's models were used for determirfiegatdsorption parameters at three different
temperatures. It was observed that the Langmuireindits well with the experimental
adsorption data. The pseudo first-order, secondradd intra-particle diffusion models were
applied to investigate the kinetic data. The olgdiresults indicate that experimental kinetics
data of NiO and CuO NPs were only well explainedh®y second-order model. It was found
that the adsorption capacities of NiO NPs are higian that of CuO NPs for each
temperature. However, CuO NPs has higher adsorptts than that of NiO NPs. The
thermodynamic parameteraH°, AS®, andAG®) were determined and their values indicate
that the adsorptions of MO on NiO and CuO NPs adothermic and spontaneous processes.
Thermodynamics parameters also confirm that theratien of MO is chemical and physical
adsorption on the surfaces of NiO and CuO NPsgesely.
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1. Introduction

Methyl orange (MO) is an acidic anionic mono-aze ¢i-3] commonly and continuously
used in textiles, laboratory experiments and otdeanmercial products [4]. This dye is toxic to
aquatic life [5]. Increasing heart rate, vomitirghock, cyanosis, jaundice, quadriplegia, and
tissue necrosis in humans can be obtained due ute axposure to this hazard dye [6, 7].

Therefore, it is essential to remove this dye fiwastewaters is generated by industries related
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