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Modification of Corn Stalk by H;O,/NaOH for Producing Oil Adsorbent
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(The Ministry of Education Key Laboratory of Pollution Control and Ecosystem Restoration in Industry Clusters, School of Environmental Sci—
ence and Engineering, South China University of Technology, Guangzhou 510006, China)

Abstract: Oceans or inland fresh water disasters resulting from oil spills have created a great need to find more efficient materials for oil spill
cleanup. Mechanical recovery by the help of oil adsorbents is one of the most important methods in oil spill cleanup. Most biomass adsorbents,
however, end up in landfills or in incineration after a single use. In this study, H,0,/NaOH was used to modify raw corn stalk (RCS) to ob-
tain biomass oil adsorbent(HNCS ). After 14—hour modification, the maximum sorption capacity of HNCS reached 14.08 g- g™, which in-
creased by 325% compared with RCS(4.33 g-g™). The oil adsorption rate also increased rapidly. The structure of RCS and HNCS was further
characterized by Scanning Electron Microscope (SEM ), BET surface area analyzer and Fourier Transform Infrared Spectroscopy (FT-IR).
The amount of cellulose, hemicellulose and lignin were measured using Van—Soest Method and Sulfuric Acid Method. The results showed that
the surface roughness of HNCS increased and a large number of adsorption pores appeared; the specific surface area of HNCS reached 7.14
m?+ g™ and hydrophilic functional groups were reduced; the cellulose content was increased with the decrease in lignin content. Functional
groups, surface area and pore of adsorbent were the main factors that influence the oil sorption capacity and oil absorption rate. The results in—
dicated that use of the HNCS as oil adsorbent was quite feasible.
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Table 1 Characteristics of oil samples for experiment used
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Figure 1 Adsorption capability of RCS in different particle sizes
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Figure 3 FTIR spectra of RCS (a) and HNCS (b)
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Figure 2 Sorption capability versus different modified time for HNCS
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Figure 4 Scanning electron micrographs of RCS (a) and HNCS (b)
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Figure 5 Comparison of sorption capacities for RCS and
HNCS versus time
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