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KH: 300191)

E . RIS RIRAK RS A R B S5 R RIS Ca® W2 R B 1 52 MR 388 2ok 05 430 AR S 0k il 25 S TRTRL AR (180 ~ 250
50 ~75 <20 wm, 53378 BC-1, BC-2 I BC-3) KB A My m¢, FIFITCH 4307 . #OGKLEE 4347 . SEM, BET, FTIR FI
XPS S5FBOW AW e B R HEAT T 3RAE R TR AS TR B SE 30 58 T SR s G MR B | W BFFERH D RN pHL 454 T 2E W ekt &2
PR BRAT S S AL 53R BERAR IS, 2E W) R RN pH AEH Zeta O34T BE | D5 B MR FIARMEREAR Lo R FRAFL AR
R ASRIRIARAE P Cd* BRI Bl 00 5456 Wk 903 Jy 2=y | LIk 24 o 3 P AR B AR A . BC-1 (540 min) >
BC-2 (360 min) >BC-3 (80 min). Langmuir B8 T I8 Cd* FEAR R AR A W ¢ b B AR A2 (R >0.97) , Cd** %
R B A A D/ N T K, e B . BC-3 (74.43 mg-g™') > BC-2 (45.71 mg-g™') >BC-1 (44.59 mg-g~"). 4= ¥y 5% W fff
Cd* " EZHLHIAHEBEW S| | RIELEMHEF-m /EH.
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Structural Characteristics of MlCI‘O*l‘laHO Particle Slze Blochar and Its Adsqrpﬁon
Mechanism for Cd** L F N 'y 4

MA Wen—yan PEI Peng -gang, GAO Ge, SUN Yuet bmg af . — - v A v
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Agro*Product Safetys; Agm Enmronmentdl Protection Jristitute;” Mmlstrv of Agrlbuhure and Rural Affairs, Tianjin.300191 ; Chmd)

Abstract; The aim/of thl% %tudy was to investigate the slructural qhamclen%hc% of biochar with different mJ('ro/ ano particle e andlits effect on the adsorpuon pelformance

of Gd**. Corn stalk hiochar with different particle sizes (]180 250 m, "I50 75 um, and <20 um, denoted.as BC- 1, BC-2, and BC-3, respectively) were prepared using
the sieying and ball mﬂlmg*method The structural properties of diffefent pamde sizg$ of biochar were analyzed via elemental analysis, Jaser particle size analysis, SEM, BET,

FTIR; and XP§ Additjonally,, the adsorption mechanisms of Cd** byt three.pamclgm'zes of hiochar under initial Cd® *

were gomparalively studied using static adsorption experlmenlb The resuligoWed that with the decrease in particle size, the pH and zeta potential of biochar were reduced;

concentrations, adsorption times, and pH conditions

the aromaticity and polarity decreased; the specific surface area and pore volume increased; and the intensity of the characteristic peaks containing OH, C=C/C==0, and
C—0 groui.)s increased. The adsorption kinetics of Cd®* with different particle diameters of biochar were in accordance with the pseudo-secondary kinetic model, with
chemisorption dominating. The equilibrium times were in the decreasing order of BC-1 (540 min) >BC-2 (360 min) >BC-3 (80 min). The Langmuir model could better fit
the adsorption isotherm process of Cd”* on biochar of different particle sizes (R* >0.97) , and the maximum adsorption capacity of Cd** increased with the decrease in
particle size, which was expressed as BC-3 (74.43 mg-g™") >BC-2 (45.71 mg+g™") >BC-1 (44.59 mg+g™"). The main mechanisms of Cd** adsorption by biochar
were electrostatic attraction, surface complexation, and cation-T interaction.

Key words: biochar; micro-nano particle size; cadmium (Cd) ; ball milling; adsorption mechanism
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Fig. 1 Scanning electron microscopy (SEM) of biochar
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Fig. 2 Structural characteristics of different particle size biochars
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