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The increasing population around the world increases the 
demand for fossil fuels which led to an increased probability 
of oil shipping accidents and oil spill possibilities. Discharge 
of byproducts of dyes production industries into water sourc-
es, make the biggest challenges for researchers to produce 
cost-effective processes and environmentally friendly water 
treatment. In this work, different polymers and metal oxides 
nanosize were added to MWCNTs and applied for hydro-
carbons (kerosene cut and toluene) and dye removal from 
water. Firstly MWCNTs were oxidized using strong acids. 
Then different polymers: polyethylene (PE) and poly-N-iso-
propylacrylamide-co-butylacrylate (P-NIPAM) were added to 
Fe/MWCNTs for kerosene and toluene removal from water. 
The physio-sonication method was used for the preparation 
of nanocomposites. In another hand, our group also mod-
ified other nano sorbents (metal oxides nanocomposites 
like V2O5, CeO2, and their nanocomposites were added to 
MWCNTs for kerosene and dyes removal from water). 

In order to confirm the adsorption behavior of the kerosene/
toluene, three kinetic models were applied including the 
pseudo-first-order, the pseudo-second-order, and the Intra 
particle diffusion model is commonly known as the weber 
morris kinetic model was applied. While Langmuir and Fre-
undlich's isotherm models were used to calculate the iso-
therm constants. The fresh and modified MWCNTs were 
characterized using XRD, SEM, TEM, EDX, FTIR, Raman, TGA 
and BET. Polymers nanocomposites and metal oxides nano-
size modified MWCNTs were greatly increased the removal 
efficiency and sorption capacity for parent MWCNTs towards 
hydrocarbons and dyes removal from water. 
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In order to confirm the adsorption behavior of the kerosene/
toluene, three kinetic models were applied including the 
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size modified MWCNTs were greatly increased the removal 
efficiency and sorption capacity for parent MWCNTs towards 
hydrocarbons and dyes removal from water. 
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