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Preparation of magnesium-loaded oily sludge-based activated
carbon and its adsor ption performance for Methyl Orange

WANG Yudie', HE Piwen'", PENG Feng', HUANG Xiangyang'*
(1. School of Urban Construction, Yangtze University, Jingzhou 434023, Hubei, China; 2. Key Laboratory of Northwest
Water Resources and Environmental Ecology, Ministry of Education, Xi'an 710055, Shaanxi, China )

Abstract: Magnesium-loaded sludge-based activated carbon (M-OS) was prepared from pyrolysis of oily
sludge based activated carbon (OS), which was obtained from oily sludge pyrolysis at 600 °C, using MgCl,
as activator, characterized by BET, SEM, XRD, XPS and FTIR, and used for the adsorption and removal of
Methyl Orange (MO) from water. The effects of M-OS preparation process and adsorption conditions on the
adsorption performance of M-OS for MO were investigated by single factor experiments, with the
adsorption mechanism speculated. The results showed that M-OS (M-0S-1), prepared under the conditions
of OS 1.5 g, pyrolysis temperature 800 °C and activation time 2 h, displayed the highest adsorption capacity
and removal rate for MO. Under the conditions of adsorption time 360 min and dosage 100 mg, the
adsorption capacity of M-OS-1 for 100 mL MO aqueous solution with an initial mass concentration of 200
mg/L (initial pH=5) was 172.47 mg/g, and the removal rate was 86.24%. Magnesium predominantly existed
on the surface of OS in the form of MgO, and the specific surface area of M-OS-1 was 30.91 m%/g. The
adsorption process of M-OS-1 for MO was a spontaneous process, which conformed to the
pseudo-second-order adsorption kinetic model (R*=0.97) and the Langmuir isothermal model (R*=0.94).
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According to the isothermal model test, the maximum adsorption capacity of MO was 3901.87 mg/g. The

adsorption of M-OS-1 for MO was mainly the result of surface complexation, hydroxyl group and pore filling.

Key words: oily sludge; activated carbon; Methyl Orange; magnesium oxide; chemisorption; water treatment
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Fig. 12 Recycling properties of M-OS-1 for Methyl Orange
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