
P
os
te
d
on

A
u
th
or
ea

28
O
ct

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
54
47
88
.8
91
96
53
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Evolution of properties of macadamia husk throughout gasification:

hints for a zero-waste energy production system

Linh Vu1, Dinh Nguyen1, Dong Nguyen1, Bay Tran2, Hoai Nguyen3, Nga Mai4, and Nam
Nguyen5

1VNU University of Engineering and Technology Faculty of Engineering Physics and
Nanotechnology
2University of Transport and Communication
3Hanoi University of Science
4Faculty of Environmental and Natural Resources, Ha Tay Community College
5University of Science and Technology of Hanoi

October 28, 2021

Abstract

In-depth information about the transformation of biomass during gasification is the key to the sustainable development of this

technology. This study elucidated the evolution of physico-chemical properties of macadamia husk throughout relevant industrial

gasification conditions. The technical characteristics combined with high kinetics highlighted the suitability of this feedstock

for gasification. Non-porous chars with very low surface areas were observed throughout the conversion, which minimizes the

potential to use the residues after gasification as adsorbents. Nevertheless, multiple carboxyl and hydroxyl functional groups

were present on the char surface. Moreover, an extraordinarily high K content was detected (up to 86 wt% of the char’s total

inorganic elements) and evenly distributed on the char surface. Such results consolidated the idea of combining the production

of energy and cheap bio-fertilizers using the gasification of macadamia husk. The resulting database offered interesting hints

for the development of zero-waste energy production systems with biomass gasification.
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figures/char-coversion-kinetics/char-coversion-kinetics-eps-converted-to.pdf
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figures/N2-adsorption-desorption/N2-adsorption-desorption-eps-converted-to.pdf
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figures/FTIR-spectra/FTIR-spectra-eps-converted-to.pdf
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figures/XRF-spectra/XRF-spectra-eps-converted-to.pdf
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