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A Study of Burcucumber Biochars to Remediate Soil Pb
Considering GWP (Global Warming Potential)
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Abstract : Biochar, a by-product from pyrolysis of biomass, is a promising option to mitigate climate change by increasing soil
carbon sequestration. This material is also considered to have potential to remediate a soil with heavy metal pollution by increasing
the soil’s adsorptive capacity. This study conducted the assessment of two biochars considering the climate change mitigation
potential and heavy metal removal capacity at the same time. Two kinds of biochars (BC_Ch, TW_Ch) were prepared by pyrolyzing
the biomass of burcucumber (BC Bm) and tea waste (TW_Bm). The soils polluted with Pb were mixed with biochars or biomass
and incubated for 60 d. During the incubation, CO,, CHs, and N,O were regularly measured and the soil before and after incuba-
tion was analyzed for chemical and biological parameters including the acetate extractable Pb. The results showed that only the
BC_Ch treatment significantly reduced the amount of Pb after 60 d incubation. During the incubation, the CO, and N,O emissions
from the BC_Ch and TW_Ch were decreased by 24% and 34% compared to the BC_Bm and TW_Bm, respectively. The CHs
emissions were not significantly affected by biochar treatments. We calculated the GWP considering the production of amendment
materials, application to the soils, removal of Pb, and soil carbon storage. The BC_Ch treatment had the most negative value because
it had the higher Pb adsorption and soil carbon sequestration. Our results imply that if we apply biochar made from burcucumber,
we could expect the pollution reduction and climate change mitigation at the same time.

Key Words : Biochar, Pb, Soil Remediation, Greenhouse Gas Emission, Global Warming Potential (GWP)
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Table 1. Description of the treatments
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Table 2. Factors considered to calculate GWP in control and
treatments

Production and application Environment effects of

of amendments application to soil

Production GHGs emission  Soil C

Zeolite Biomass Biochar CO, CHs N.O storage
Control N4 Vv v Y N4
BC_Bm v v v VY
BC_Ch v v v vV
TW_Bm v v v v
TW_Ch v vV VY

+/ tincluded in calculation
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Table 3. Physicochemical properties of soil

C N oM
Texture P ED C/.N E
(H20) (g kg™ soil) ratioc (g kg™ soil)

Sandy gos 080 020 1400 483

Soil loam
Heavy metal (mg kg™ soil)
Pb Cd As Zn Cu Ni
88099 023 64 .57 32858 4642 2.90

Table 4. Physicochemical properties of bur cucumber biomass,
tea waste biomass, bur cucumber biochar, and tea
waste biochar

Fixed Surface
pH C N ¢oN
Feedstock : matter area
(H20) 3 ratio o
(9kg') (%) (em™g
Bur
Bio- 779 46870 4800 976 649 1682
cucumber
mass
Teawaste 514 51740 3690 1402 2344 322
Bo. U 4054 68370 5240 1305 1361 3124 085
o cucumber
char
Teawaste 773 70000 5300 1321 5727 600 155
100
2 w °
é b
0
L,
@
Q
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[&]
g 4
X
(0]
(]
<
Q 20
T
z
0 T
Control BC Bm BC_Ch TW.Bm TW_Ch

Fig. 1. Ammonium Acetate extractable Pb in Control, BC_Bm,
BC_Ch, TW_Bm, and TW_Ch, Vertical lines represent
the standard error and different letters indicate signifi-
cantly difference at 1% probability level,
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Fig. 2. Temporal change in CO, (a), CH4 (b), N2O (c) evolu-
tion from Control, BC_Bm, BC_Ch, TW_Bm, and TW_
Ch, Vertical lines represent the standard error and
different letters indicate significantly difference at 5%
probability level,
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indicate significantly difference at 5% probability level,
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