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ABSTRACT

In this study, biochar-bead, prepared from biochar powder derived from woody biomass, was used for removal cadmium
ion in aqueous solution. Various mixing ratios of alginate solution and biochar powder were used for the production of
round shape biochar-bead. An optimum mixing ratio was selected as 1.5% alginate solution and 20 wt% biochar. The
produced biochar-bead was characterized by SEM, FT-IR, and XRD analyses. The adsorption capacity of Cd(Il) by
biochar-bead was found to be 9.72 mg/g which was higher than that by GAC and PAC. According to this study, round
shape biochar-bead is expected to be used as a media for reactive barrier or water filtration.
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Fig. 2. The hardness of biochar bead.
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Fig. 3. The diameter of biochar bead.
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Table 1. Surface area and pore volume of biochar-bead

Parameters Value
BET surface area (m?%g) 206.5
Langmuir surface area (m%g) 2415
Micropore area (m?/g) 1914
Micropore volume (cm®/g) 0.0785
Average pore diameter (nm) 2.8264
Maximum pore volume (cm’/g) 0.1459

Fig. 4. SEM image of biochar-bead.
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Fig. 5. FT-IR spectrum of biochar-bead.
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Fig. 6. X-ray diffraction peak of biochar-bead.
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Table 2. Maximum adsorbed amount of Cd(II) onto biochar-
bead

Amount (/g)
Absorbent pH Work
cd(rn
Zeolite 5.5 130.4 (A)
GAC 5 3.40 (B)
PAC 5 3.40 B)
Biochar bead 6 9.73 This work
(A) P. Huang et al., 2001.
(B) Y.S. Ho et al.,, 1998.
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Fig. 7. Adsorption isotherm of Cd(Il) by biochar-alginate beads
at pH 6.0.
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Table 3. Isotherm constants for adsorption of Cd(I) onto biochar-bead

Langmuir Freundlich
Adsorbate
a (dm%/g) b (mg/g) I IIn k (dm?/g) =
Cd() 0.080 9.737 0.9793 0.607 1.082 0.9923
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