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Adsorption Characteristics of Biochar on Heavy Metg'ls (Pb and Zn) m §9il*
WANG Hong, XIA Wen, LU Ping" , BU Yu-wei, YANG Hao & Ml ol
(Jiangsu Provincial Key Laboratory of Materials Cyc hng and Pollution Control, Svhool of E,nergy and Meohanlcal Englneenng, Nan)lng
Norma-l—Umverslty, Nanpng 210042, China) /s y - ;

Abstracty Three’ types of biochars poplar bra'nch bw"}ular" (PBC) water hyacmth blochar ( WHé) and corn straw biochar (CSC> P
were prepared inea fixéd-bed pyrolyzer at dlffé’*rent pyroly%ls femperatures ( 300- 7005€ ) .. The effects of biochar species, pyrolysw

temperature , and biochar addition on ddb()I’pthn Lhard(tﬁjrlstlcb of typical heavy metdl '(HMs) su(h as Pb and Zn in vegetableisoil
(colected from a lead-zinc-silver mining area Nan]mg, Chlna) were investigated. The adsorption mechanism of biochar on HMs was
dl%ouﬂgﬁed based on the analy%es of pore %tnucture XRD and F TIR of biochars. WHC biochar showed the best adsorption ability at the
same expenmentdL conditigns with adsorption effluenueb on-Zh dné" Pb of 21. 83% and 44. 57% , respectively. The relative adsorption
capacities of Zn and Pb were 227. 65 pg-g ™' and 363. 76 pg-g " at the pyrolysis temperature of 500°C and biochar addition of 5% .
The adsorption efficiency of biochar on HMs in soil increased gradually with increasing pyrolysis temperature. WHC biochars prepared
at 500%€ and 700°C. had similar adsorption capacities on Zn and Pb in soil indicating that the moderate pyrolysis may be a good choice
for WHC with better physicochemical properties. Increasing the amount of WHC addition benefits the adsorption efficiency of HMs in
soil, but does not increase the adsorption capacity. The adsorption efficiency of Pb in soil reaches 93.93% by adding 10% of WHC
into the soil sample. The combined analyses based on the physicochemical properties of biochar and the results of soil HMs adsorption
experiments suggest that ion exchange and complexation are prevailing mechanisms of the remediation of HM-contaminated soil by WHC
biochars.

Key words: biochar; soil; Pb; Zn; adsorption characteristics
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Table 1  Proximate analysis and ultimate analysis of the test biomass
LA 517/ % JLR I/ Y et ad
YR = : A - Qo

M, Au Va FC,y Ca H.y 0,4 N Sad /MJ-kg

PB 8.22 1.50 77. 19 13.19 45.00 4.11 39.99 0. 60 0.58 16. 81

WH 10.79 27.47 57. 66 4.08 30.99 4.84 23.26 2.43 0.22 16.77

CS 3.79 4.60 70. 11 21.50 40.73 6.22 44.57 — 0.09 15.68
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Table 2 Pore structure parameters of the biomass and their biochars
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