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Abstri:ict :E'Chitos%fi;imod‘ifie;d_biochar (CBC) was prepéredlﬁs’g.-‘f(l)léccost elllnd I_h‘i\;éhly efficient adsorbent for C‘d{* ia'::‘;peouls solutidns! Batch adsorption experime;ré ere co?}_d;xiéfed to
(?.y;alud.'le tllgllafisofblion per.fgmance. Characterization qxpei}ﬂ'lefﬁé' witlf S’éll\l’]:“.-EDS, FTIR; and XPS were used'. tg‘analzg}_e the surface microstructure and chemical compoition of the
adsorhent. | The results shotved that the adsorption perl@rmance.l.!g'f CBI'C was'.femarkalzly“' improved by the introduction of surface functiona_l,ﬁroups (—0H, —C==0, and —NH,).
Thélﬂps]eudoxseconﬂfqﬁer kineticmii;')a-a and Langmuir mode]_'_\.were bét@f{oerﬁneﬁcs and isotherms for Cd* adsorption onto CBC, indicating that the adsorption rate was
deler;nlnich kﬁuhe Htive sites and controlled by mono]ayer‘.éT!emisorplion.a; "F-‘sorplion process was endothermic spontaneous, and the key mechanisms involved complexation,
precipilal‘l:ﬁ'rll'n, cation exchz;l‘lige, and cation-7 bonds. After five instances of adsorption-desorption cycles, the adsorption capacity of CBC for Cd* still remained above 80% of the
initial adé'érplion capacity, indicating that CBC had a favorable recyclability. The current work embodies the concept of green chemistry, and the prepared chitosan-modified hiochar
was a promising adsorbent for the removal of Cd™ in wastewater and soil.

Key words: hiochar; chitosan; adsorbent; cadmium (Cd) pollution; adsorption mechanism
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Table 1 Kinetic model fitting parameters for Cd*" adsorption on BC and CBC
E— 28 8] 1 22 R WE— 25l )y 2 i UKL N B R
LB 0. ky R Q. ky R Eyy @ kyy @
/mg-g”! / min™' /mg-g™" /g+(mg-min)’ /mg-(g+min'?)"  /mg-g” /mg-(g-min'?)"’ /mg-g”!
BC 11.54 0.006 5 0.9253 13.50 0.000 5 0.9750 0.524 9 0.1356 0.230 4 4.888 6
CBC 26.28 0.0160  0.8775 28.64 0.000 7 0.955 6 1.206 0 5.5950 0.166 3 22.640 3
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Table 2 Isotherm fitting parameters of Cd** adsorption on BC and CBC
. e 25C 35C 45°C
BC CBC BC CBC BC CBC
Qo 18.67 38.67 19.33 40.67 20.67 43.33
Langmuir K, 0.037 7 0.099 4 0.040 6 0.112 4 0.049 2 0.124 1
R? 0.995 2 0.996 6 0.997 2 0.997 6 0.996 4 0.997 8
K, 4.5317 12.236 2 4.6159 12.850 2 5.093 4 14.031 6
Freundlich 1/n 0.222 1 0.198 1 0.2300 0.202 1 0.228 6 0.199 3
R? 0.967 9 0.830 3 0.963 3 0.8459 0.9150 0.865 2
1)Q,, PN R mg- g K AR Lomg ™ K, 280 K (mg- g™ ) - (Lomg™)""
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Table 3 Thermodynamic parameters for Cd**

adsorption on BC and CBC

0 .0 -1
AS AG /kJ+mol
AW AH KT mol ™
[J-(mol-K)'  25C  35C  45C
BC 10.49 104.46 -20.68 -21.56 -22.78
CBC 8.77 106.92 -23.08 -24.17 -25.22
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