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1. Dimethyl Disulfide
2. Biochar
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1. Wavelength-dispersive X-ray spectroscopy (WDXS or WDS)
2. Vibrating sample magnetometry (VSM)
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1. Histogram
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1. Scherrer’s equation
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Feasibility study on the conversion of dimethyl disulfide produced in the petrochemical

industry into methyl phenyl sulfide
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Abstract: The conversion of H>S into new products is of great economic and environmental importance in the
petrochemical, oil and gas industries. In this regard, one of the products from H>S in the petrochemical industry is
dimethyl disulfide (DMDS), which can be used as a starting material for the synthesis of organic compounds (such as
biological heterocycles, sulfide derivatives and sulfoxide derivatives). H,S is a toxic gas and its reactions require
advanced chemical reactors and special equipment, but DMDS is a non-volatile liquid that can be converted into new
products under laboratory conditions with general equipment. Therefore, in this research, a recoverable and reusable
magnetic nanocatalyst consisting of a copper complex immobilized on magnetic Fe3O4 nanoparticles was designed
and synthesized, which was defined as Fe;O4@PDBOA-Cu. The nanocatalyst was characterized using X-ray
diffraction (XRD), Scanning electron microscopy (SEM), Fourier transform infrared spectroscopy (FTIR), energy
dispersive X-ray spectroscopy (EDS), wavelength dispersive X-ray spectroscopy (WDS), thermal gravimetric analysis
(TGA)/differential thermal analysis (DTA), and vibrating sample magnetometry (VSM). Then, methyl phenyl sulfide
(MPS) was successfully synthesized in the presence of Fe;O4@PDBOA-Cu nanocatalyst from DMDS. MPS was
synthesized in 2 hours with 93% yield in the presence of Fe3;04@PDBOA-Cu in PEG-400 solvent using DMDS and
iodobenzene. Due to the magnetic nature of Fe;04@PDBOA-Cu nanocatalyst, this nanocatalyst was easily recycled
at a very low cost, which firstly led to high purity of the products, and secondly, it could be easily reused for multiple
times, which was both economically viable and significantly reduces the process costs. This catalyst was recycled and

reused for 4 consecutive steps.
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