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Catalytic effect of Kaolin on the pyroly,

Sis dus
of Sawdust and Poultry wastes to produce Biochar for CO,

Sequestration

were determined. Ox -
by difference. The szftf:\r;ewlisof;zlr:imng
the biochar produced 4t Optign}; of
exPerimental conditions was carried gumt
using  Scanning  Electron Microscope
(SEM) with model number 44465 whﬁe
the micro structure and minera] cor’1tem of
the biochar produced were analysed usin
X-ray Diffraction machine operated at i
scan ll'ange 0f 20 =50° to 650° at a rate of 20
’min". The presence of mineral compounds
were  identified  using  Diffraction
Technology trace V.3 software with a data
base of diffraction spectra which was
developed by the Joint Committee on
Powder Diffraction Standard International
Center for Diffraction Data (JCPDS-
ICDD). Fourier Transformed Infra Red
(FT-IR) analysis carried out to
identified presence of functional groups in
the biochar produced so as asses its
suitability in carbon sequestration using FT-
[R machine with model number 8400S,
while the surface area of the biohars were
analysed  using BET  machine
NOVA4200e.

was

a

Results and Discussions

This section presents the results as well as
the discussions of results. It reveals both the
physical and chemical properties of
biomass and the biochar produced which
were determined using standard methods of
analysis. These analyses include proximate
and ultimate analysis, FTIR, SEM, BET
and XRD and calculation of carbon
sequestration potentials of biochar.

Table 1: Proximate and ultimate analysis of
biomass and the biochar produced

Properties® (wi%)  SD PW SBC __ SKBCBC _ PBC

Molsture Content 1.56 1.4 f“c
Ash Content 1.49 15.0
Volatile Matter 66,63 320
28.32 60.0
7232 64.72
1436  13.82
319 4.82
9.94
0.19

Fixed Carbon
Carbon
Hydrogen
Nitrogen
Oxygen
Sulphur

H/C

0/C

68.3
13.836
0.34
12.81
2714
222
0.04

78.1
11,73
0.21
8.55
141

76.32
10.68
0,02
10,14
284

70.01
12,96
0.27
13.48
328
1.68 1.80 222
0.03 0.02 0.04

16,43
021

4MA

a. as determined; -., Not determined

The proximate analysis of the sawdust and
poultry waste in Table 1 shows that saw
dust contain 3.56wt% moisture, 66.63wt%
volatiles matters, 14.36wt% hydrogen and
9.94wt% Oxygen, while poultry waste
contains 1.4 wt% moisture, 32 wt%
volatiles, 64.72wt% carbon, and 13.82wt%
of hydrogen. These values suggest that both
biomass can generate appreciable amount
of bio oil during pyrolysis and since the
target was to produced biochar, efforts was
geared towards repolymerisation of the
volatiles formed into biochar during
pyrolysis by employing a low heating rate,
and low swept gas flow rate. The
differences observed in the proximate
analysis values between the present
research and the reported values in Wang et
al. (2010), could be attributed to the origin
of the feedstock and the pretreatment
method adopted by the authors. The fixed
carbon content of SW and PW were
28.32wt% and 60.6wt% respectively which
is an indication that stable char can be
produced from the biomass. The values of
sulphur and nitrogen are small from both
biomass and thus can be accepted to be the
future source of sustainable green energy
(Tsai et al., 2006; Criado and Ortega,
1986). Sulphur is a major contributing
factor to ash formation as they facilitate the
mobility of inorganic compounds from the
fuel to surfaces where they form the
corrosive compounds (Wilson, 2010). The
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BET Analysis of Biochars

Table 3 shows the pore volume and BET
surface area of SBC and PBC pyrolysed at
500°C. Surface areas were high enough,
corresponding to 410 m*.g™ for (SBC) and
2763 mig' for (PBC) respectively.
Having a high surface area is important to
the placement of the biochar underground.
Adsorption and nutrient retention can be
enhanced for plant growth (Yao et al,
2012). Erosion impact on the soil is
reduced with high biochar surface area per
gram of the sample and more ability to
capture any particulates that may pass
through the sink or in to the biochar
fertilised soil (Allyson, 2011). Therefore,
the longevity is enhanced and carbon
capturing can take place over a longer
period of time.

Table 3: Surface Area and Pore Volume

Biochar | Surface Pore Pore
Area Volume Size (A)
m’g!) | (em’g))

SBC 410 0.1185 13.24

PBC 276.3 0.07403 13.24

126

G.I> and Aisha F.°

ed U.G: & Abubakar

d PKBC
Ito SKBC an )
SEMISQIZ?:I rr{icrogfaphs DIty blochars
The e optimum temperature of
}5’5%?"(1:6 and kaolin mixing ratio of 25wt%

are shown in Fig. 9 (a) and (b).

porosity due to the escape of

volatiles during pyrolysis process can _be
observed from Fig. 10a. The particle Slz.e
decrease observed in the process is
believed 1O be c.aused by rapid
devolatilization creating Very porous
(mesoporous) and fragmented chars (Scala
et al., 2000). The PKBC deve-loped high
porosity, presenting longi-tudmal pores
with size ranging from micro to macro
pores (20 to 200pm) while that of SKBC
0200 pm. The large pores

ranges from 30t
are originated from the vascular bundles of

[ncreased

the raw biomass and they are important for
improving the soil quality as it can provide
habitat for symbiotic micro-organisms
(Thies and Rilling, 2009). They can also
act as release routes of pyrolytic vapours
generated in the process (Lee et al,
2013b).
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