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Abstract 

In this study, binary iron-manganese oxide coated graphene oxide (GO) with used as an cost effective and efficient 

adsorbent for the removal of some basic dyes from aqueous phase. The magnetic iron-manganese oxide coated graphene 

oxide (IMGO) was characterized using Fourier Transform infrared spectrum (FTIR), Brunauer-Emmett-Teller (BET) 

surface area, X-ray diffraction (XRD), vibrating sample magnetometer (VSM), energy dispersive X-ray spectroscopy 

(EDS) and Field emission scanning electron microscopy (FE-SEM). The results showed that surface of IMGO to be 

heterogeneous. Various parameters for the removal of methyl green (MG) and methyl violet (MV) from aqueous solution 

such as contact time, IMGO doses, initial MG and MV concentration, initial pH and temperature were optimized. The 

adsorption kinetics of MG and MV molecules was studied using pseudo-first order and pseudo-second order kinetics, 

where experimental data followed pseudo-first order kinetics very well with high correlation coefficients. The 

experimental equilibrium data was fitted with Langmuir, Freundlich, Temkin and D-R models. The Freundlich model 

described the data best suggesting the heterogeneous adsorption of dyes onto IMGO. Langmuir adsorption capacity (Qo) 

at 313 K for MG and MV was found to be 172.96 and 195.64 mg/g, respectively. The values of free energy change (-6.22 

to -8.51kJ/mol) and enthalpy change (7.92–9.66 kJ/mol) indicated the feasibility, spontaneity and endothermic nature of 

the adsorption process. The positive value of entropy change (0.046-0.056 kJ/mol K) suggested increased randomness at 

the adsorbent– adsorbate interface. The results showed that IMGO is an efficient, effective and low cost adsorbent for 

the removal of MG and MV dyes from aqueous solution. 
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