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Preparation of magnetic biochar sphere and its adsorption
properties for Pb( II ) in soil
ZENG Xi',LIU Biwen®,ZHANG Qian' ,HUANG Xin®,LIU Xinzhong™ "
(1.College of Environment and Resources , Fuzhou University , Fuzhou 350118, China ;2. College of Ecological
Environment and Urban Consiruction , Fujian University of Technology , Fuzhou 350118, China)

Abstract : Magnetic biochar ( MB) spheres were prepared using the pine sawdust and sodium alginate
as carbon sources, FeCl, as the cross—linking agent and magnetization agent. Synchronous molding and
magnetization were realized by the cross—linking reaction between sodium alginate and FeCl;. The MB
was characterized by analysis methods such as BET,SEM,XRD,FT-IR and VSM. The results proved
that MB had large specific surface area and good pore structure. MB showed good magnetism because its
surface was successfully loaded with Fe,0,. The surface of MB prepared by low—temperature pyrolysis
was rich in oxygen functional groups,so it was easy to complex with Pb ( Il ). When initial pH=6,MB
addition=10% and adsorption time = 24 h,the optimal removal rate and adsorption capacity of MB
prepared by 300 °C pyrolysis were 67.53% and 3.11 mg/g,respectively. The adsorption process fitted
the quasi second order kinetics equation,and was mainly chemical adsorption. After adsorbing Ph ( 11 )
in soil,MB could be separated and recovered by external magnetic field,and the recovery rate was more
than 95%. After 5 times of regeneration, MB could still maintain 71% of the initial adsorption of Ph (II).
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Table 1 Pore structure parameters of magnetic biocharsphere

FE 281 Sppr/ (m? + g™1) Vy/(em® « g™h) D,/nm
MB-300 10.69 0.013 4.03
MB-400 13.00 0.011 3.75
MB-500 17.32 0.014 3.86
MB-600 35.40 0.026 2.68




www.chinacaj.net

W ORE B AN RRERE A LA 2P Ph( D) BRI AR AT R - 53 -

FH TN, APV O B v Ll 3R AR B =2 1
T, #E 600 C R, Sy il Bl K, 4 35.40 m*/g, X
SR Ry A ek B 1 3 0 il A5 5 A et 2 e
2R TR SEMA B AL R R Kok b
Rh LR TR

B Rt A R i 2 W SR L el L aT LA
FE i, MB R EHARN 1.7~2.2 mm 2245 B B AG 3R
WA, REFESIEIR R E B 2 SR A= 9 e ek
AITOIE SR, AT LA H MB 2A K B B i FLi
FLIREI, AL KFL R 3, B K Fe, 0, 550kL
B AR, e R AT, i R EE S

B 1 #EEYRIKE RN R E

Fig.1 Macro morphology of magnetic biochar sphere
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Fig.2 SEM images of magnetic biochar sphere
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Fig.3 XRD images of magnetic biochar sphere
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Fig.4 Infrared spectra of magnetic biochar sphere
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Fig.6 The effect of pyrolysis temperature on the adsorption
of Pb( II ) in soil by magnetic biochar sphere
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Fig.9 The effect of adsorption time on the adsorption
of Pb( II ) in soil by magnetic biochar sphere
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Table 2 Fitting of the kinetic model of Pb( I ) adsorption by magnetic biochar sphere
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Fig.10 Kinetic equation fitting
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