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Abstract: The agricultural wastes of peanut shells were used as carbonaceous material precursors, which were
heated under the hydrothermal temperature of 200 °C and kept for the desired time duration of 1 h, 5 h or 10 h
to prepare the hydrochars for the removal of Cr( VI) from aqueous solution. According to FT-IR spectrum, ele-
mental analysis and SEM characterization of hydrochar samples, the results showed that hydrothermal carboniza-
tion method is feasible for porous carbon-based hydrochars, and the aromaticity increases with hydrothermal
time, while the yield and the polar functional groups decrease. These properties would affect the adsorption per-
formance of hydrochars. The batch experiments showed that the adsorption kinetics of Cr( VI) on hydrochars fol-
lowed the pseudo-second-order model and the Freundlich model well fitted the isothermal adsorption. According
to thermodynamic study, such sorption behavior belongs to a preferential easy process, which is also a spontane-
ous, endothermic and physical adsorption. The adsorption capacity of Cr( VI) on hydrochars were enhanced
with the hydrothermal time on biomass of peanut shells. Therefore, hydrochars could be applied as an economic

adsorbent in water remediation. The present study could also provide an important practical value for the com-
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prehensive utilization of agricultural wastes.
Key words: biomass; hydrochar; hydrothermal time; adsorption; Cr( VI)
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Product yield and morphology of hydrochars

(A) Effect of hydrothermal time on the yield; (B) SEM image of the sample HC(5 h)
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Table 1 Pseudo-first-order and pseudo-second-order Kinetic

parameters for the sorption of Cr(VI) on hydro-

chars
K A HE—HESh R WEZHSN )=
(NS qe ky R 9. ky R
HC(1 h) 414 3.827 0.280 0.818 4.6l 0.037 0.981
HC(5h) 9.42 8411 0.757 0.847 9.9 0.03 0.992
HC(1I0 h) 10.35 8.835 0.962 0.88 10.00 0.031 0.992
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Table 2 Model parameters of isothermal adsorption of
Cr( VI) on hydrochars

Freundlich Langmuir
VS Y73
k/ n R? I b R?
HC(1 h) 1.420 0.496 0.980 54.632 0.00287 0.923
HC(5h) 2.379 0.429 0.980 50.46 0.004 64 0.904
HC(10 h) 4.789 0.343 0.946 51.21 0.008 07 0.873

E: Freundlich #%!: ¢, = k, + ¢} ; Langmuir #i%: q, = b-q,, -
e,/ (1+be,) o e g, FoRPATREIFHTE, mg-g™"5 b NIHER
i, mgeg™'; n & Freundlich %%, FORWMIRIE; o, FoRFEMmt
VEWOHE, mg- L™ g, MEKMWALH R, mg-g's S80,
Lemg ™", T AL R I 0 R B A 7 0 T4 SR B 36 A 0
KN,
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Table 3 Thermodynamic parameters for adsorption of
Cr( VI) on sample HC(5 h)
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