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( Introduction )

Biochar Is a black carbon produced from the pyrolysis of residual biomass; it possess a high
specific surface area and is rich in oxygenated functional groups. Because of these
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2. Biochar sorption experiments
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properties it can bind heavy metals (HM) present in soils, immobilizing them by different 0.3 121
physical and chemical mechanisms (Figure 1). This immobilization may reduce the amount Biochar }
of available heavy metals in soils, potentially decreasing the toxicity. 025 | — gggzgg Biochar
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3. Greenhouse incubation with biochar

1%w/w biochar indicated a better response in plant
—— growth, in some cases higher application rates inhibited
plant growth

{ Objectives

The aim of this study is to determine the effect of biochar properties on HM immobilization
mechanisms, to provide scientific criteria for its application in soil remediation.
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The objectives are to: -f
1) Select suitable biochar materials and characterize their properties

2) ldentify the immobilization mechanisms for Zn, Pb and Cd in the selected biochars

3) Determine the effect of biochar amendments on the reduction of bioavailable HM and

plant growth in artificially polluted solls

{ " Figure 7. Greenhouse incubation test: a) Cd artificially contaminated soil amended with OSR550,
'[ Met h O d S L b) Zn artificially contaminated soil amended with WSP550
cd Mix Pb n

The methods proposed In order to achieve the objectives of this study are presented
In Figure 2.

Figure 2. Diagram of proposed methodology according to objectives
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[ Results
1. Biochar characterization
Table 1. Properties of Dbiochars. Cation | | | | | | | | | | | | | | | |
exchange capacity (CEC) and S-peCIfIC sur_face 0.6 Porosity type 0% 1% 3% 5% 0%\ 1% /3% 5% D%'Q:M%' 59, D%’Wﬂfﬁ 59
area (BET) were analyzed for biochar particles | Biochar application Tate
<2 mm o macroporosity
m““E“ mesoporosity Figure 8. Dry aboveground biomass from greenhouse incubation test using biochars OSR550,
O:C [molar CEC pH BET G 047 . microporosity WSP550. MSP550 and SWP550 at application rates of 1, 3 and 5% (w/w). Biomass was harvested
Biochar ratio] cmol kg2 [m2.g1] £ after one month of incubation at 25 °C and a photo light period of 12 hours
=
WSP550 0.08 29.86(a) 9.94 290 o
© 027 : J
MSP550 0.09 29.82(a) 9.77 490 = : :
- e ,L Conclusions and Recommendations J,
. . d .
41 - ] — I
[ SWP550 0.09 Ly, el 358} v . . . . . * Feedstock and temperature during pyrolysis influence biochar properties CEC, pH and
OSR550 0.1 30.27(a) 9.78 416 0SR700  MSPS550  OSR550  SWPS50 WSP
Biochar surface area
S i i e * Biochar properties determine biochar sorption capacity towards different heavy metals in
Biochar SWP550 was shown to have a CE i i i iotri i = - - - TF - -
> Cianificantly different from the other biochars, Flgurg_& ?I%ﬁhaé\ﬁ?lms'tly distribution aqueous solution, with higher immobilization potential for Pb, followed by Cd, followed by
Letters indicate the different group categories according to the analysis Zn
according to Tukey post hoc test o

Biochar at an application rate of 1% (w/w) enhanced plant growth in soils contaminated
artificially with Pb, Zn or a mixture of heavy metals
* The roles of elevated pH and K in the deleterious impact of high biochar application rates
are being investigated
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Figure 4. SEM images of (a) oil seed pellets biochar OSR700, (b) soft wood .
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