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Application of biochar from crop residues for the removal of lead and copper
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INTRODUCTION RESULTS * TC > 50 % for all biochars. Biochars showed high aromaticity.
Dug to the chemlcal. composition and surfaf:e pro.pertles (.)f biochar, a /Table 1. Elemental analysis and ash content (%) of biochars. \ .
C-rich por.ous material produced I?y Pyroly5|s of biomass, it c?cm act as . e Greater SSA-BET measured with COz for OPB and CWB than RHB.
an effective tool for the. remedla?tlon of soils polluted wlth tr.ace TC (%) TH (%) IN(%) O (%) H/Cyx O/Cs C/N sh content
elements [1, 2]. However, its capacity to sorb these contaminants in a (%) _ o
solution varies considerably depend on pyrolysis conditions, but also CWE 75.7+0.3 1.80+0.02 030+006 187 03 0.19 252 35 + 0.7 * Greater basic and acid sites for RHB and CWB than OPB.
on the feedstock. Biochar properties vary with feedstock, pyrolysis
temperature and time of pyrolysis [3]. RHB >3.7+0.1 1.61£0.02 0.51£0.24 9.48 0.4 0.13 106 347 + 0. * % Removal of the studied cations in the following order: CWB>RHB>OPB.
OPB 92.7+0.2 2.52+0.06 0.16+0.09 3.58 0.3 0.03 58 1.0 + 0.3
Objective: to evaluate the capacity of biochars from two crop residues e Langmuir isotherm fitted well for RHB and CWB for both cations.
to sorb Pb%*and Cu?*. i i isti i i : : : ] .
Table 2. Physical and chemical characteristics and Surface properties of biochars. e Temkin and Freundlich fitted Cu2* and Pb2* adsorption for OPB, respectively.
SSA-BET (CO,, lodine Total basicity Total acidity
(o)
Ph WHC (%) m’g™) Index (meqg™) (meqg™)
CWB 9.95+ 0.18 243+ 39 403 149 0.95 1.69 a) b) e T kelolbe | oot Ve
RHB 10.10 + 0.01 595+ 22 292 180 0.51 1.70 Aromatic C-Cbending . >/ePEE O strectehing vibr
ene C=C stretching 0,2 out-of-plane
\ops 934+ 009 70+ 13 473 123 0.05 0.17 / iy 0-H vibr C-H aromatic out
X s, of the plane
: o O - —O
, e pit . . . . Carboxyl/amide O/N Alkyl E (a §§ é@%é §§§§§§§
(RHB) (OPB) (CWB) a) % Removal of Cu?* by biochars b) % Removal of Pb** by biochars Alky
Continuously feed reactor Certified wood biochar 120 120
Pyreka reactor produced by Swiss Biochar o
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SSA-BET, iodine number, total acid and basid sites Cu?* concentration (mM) Pb2* concentration (mM) Flgurg 1 | C NMR (a) and FT-IR (b) spectra of the studied biochars
e FT-IR, 13C-NMR ¢ RHB m®mOPB CWB (*) Spinning size bands.
. : c) Capacity of adsorbents d) Capacity of adsorbents CONCLUSIONS
2. Batch adsorption experiments 25 120
Initial conc. Cu?*/Pb?*: 20 l 100  High SSA-BET was not related with high adsorption capacity of the biochars. It may
0.05, 0.1, 0.5, S 15 % 30 be more related to the total acidity.
0o
1,2and 5 mM £ 10 £ 00 . « CWB, followed by RHB, showed the greatest capacity for adsorption of Cu* and Pb?".
< s 40 .
Eﬁ fﬁ o - A ¢ t d  OPB showed the greatest SSA-BET, whereas it also showed the lowest % of removal
. . _ - [] [ 20 v N i . . .
50 mL ) a *® 0 s g = : for both cations. OPB showed few acid sites (only 0.17 meq g%), related with low
m 48 h, 25 rpm o ™ , |
AT C P Supernatant oxygen content and very low O/C_, ratio.
N > e W > ICP-OES 0 . 2 4 6 0 . 2 . 4 6
Biochar . o Centrifugation & Cu“* concentration (mM) Pb%* concentration (mM) « Langmuir model well fitted data of RHB and CWB, whereas Freundlich and Temkin
20 m * % filtration (0.45 um fitted better adsorption data in OPB.
w 5 v ( H ) Figure 2. % of removal of Cu?*and Pb?* by biochars (a and b) and capacity of adsorbents (c and d). P 7
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