
 

  

m
th
tru
be
is 
us
wa
we
re

Ba

ei
A
hu
to
Su
pr
ba
m
an
co
ca
an
m
su
el
sh
ab
an

 

Co
Pe
gm

En
mf

02

Un

L

M

Abstract—O
icrowave absor
e performance
uncated wedge
etween 8.2 to 1

sugarcane bag
sed to fabricate
as measured us
ere simulated 
flection losses b
 
Keywords—M

agasse (SCB), X

ICROWA
anechoic 

ither in teleco
Agricultural w
usk and oil pa
o be used in 
ugarcane (Sa
roduced in la
agasse has th

material in fa
nechoic cham
ontent of carb
an provide g
nalysis of raw

microscope (S
ugarcane baga
lements that h
hapes had be
bsorber such 
nd multi-layer

L. Zahid, M. N
omputer and Com
erlis, Malaysia 
mail.com, weefwe

M. Fareq and 
ngineering, Univ
fareq@unimap.ed
E. M. Cheng is w

2600 Perlis, Malay
W. W. Liu is w

niversiti Malaysia

Refle
Tru

Liyana Zahid

M

One of the param
rbers is the shap
e (reflection 
e microwave 
2.4 GHz (X-Ba

gasse (SCB) wh
e the microwav
sing Agilent di

using CST 
between these t

Microwave Ab
X- Band. 

I. INT

AVE absorbe
chamber. T

ommunication
wastes such as
alm ash which 

fabricating t
accarhum offi
arge quantitie
he potential f
abricating the
mber to elim
bon that occu
good reflectio
w sugarcane 
EM) showed
asse is 17.89%
helped to abs
een develope
as pyramidal 

r flat shapes [1

. Iqbal, Y. S. Le
mmunication Eng

(email: liyan
enhoon@gmail.co
F. Salwani are 

versiti Malaysia 
du.my, farrahsalw
with the School o
ysia (e-mail: emc

with the Institute 
a Perlis, Perlis M

ction 
runcate

d, Mohd Fare

meters that affe
pe of the absor
loss) of trun
absorbers in 

and) in simulat
hich is one of 

ve absorber. Th
electric probe t
Microwave S

two shapes wer

bsorber, Reflec

RODUCTION 
ers are the m
They are used
, automotive 
s sugarcane b
contain carbo

the microwav
ficinarum) ba
s by sugar in
for being use
e microwave 

minate reflect
urs naturally in
on loss perfo
bagasse usin

d that the co
% [8].Carbon
sorb the micro
d in fabricat
[9] truncated

12]. 

ee, and F. H. We
gineering, Univer
nazahid@yahoo.c
om, leeyengseng@

with the Schoo
Perlis, 02600 P

wani@unimap.edu
of Mechatronic, U
cheng@unimap.e

of Nano Electro
Malaysia (email: w

Perfor
ed We

Sug
eq Abd Male

F

fect the perform
rbers. This pape
ncated pyramid

the range fr
tion. The mater
the new mater
e complex perm
technique. The 
Studio Softwar
re compared. 

ction Loss, Su

main compon
d in testing 
and military
bagasse (SCB
on, have the p
ve absorber [
agasse is a 
ndustries. Sug
ed as an alte

absorbers u
ed signal [7
n sugarcane b

formance. Ele
ng scanning e
ontent of car
n is one of th
owave signal
ting the mic
d [10], wedge

ee are with the S
siti Malaysia Per
com, mr.nadee
@gmail.com).  
ol of Electrical 
Perlis, Malaysia.
u.my).  

Universiti Malays
edu.my). 
onic Engineering

wwliu@unimap.ed

rmanc
edge M
garcan

k, Ee Meng
Fwen Hoon W

 

mance of 
er shows 
dal and 
requency 
rial used 
rials that 
mittivity 
designs 

re. The 

ugarcane 

nents in 
scopes 
[1]-[4]. 

B), rice 
otential 
5], [6]. 
residue 
garcane 
ernative 
used in 
7]. The 
bagasse 
emental 
electron 
rbon in 
he main 
. Many 

crowave 
es [11], 

School of 
rlis,02600 
emiqbal@ 

Systems 
 (e-mail: 

sia Perlis, 

g (INEE), 
du.my) 

ba

ex
Th
rep
of 
mi
usi
me
 

ce of T
Microw
ne Bag

Cheng, Wei
Wee, Farrah 

 
Fig. 1 shows

agasse. Fig. 2 s
 

When a mate
ternal electric

he complex d
presents the st

f loss [13].
icrowave abso
ing the Agilen
easurement of

  Collect an
the sugarc

bagass

Trunca
wave A
gasse (

Wen Liu, Y
Salwani Abd

II.  MATERIA

Fig. 1 Ground

s the raw m
shows the wor

Fig. 2 

III. DIELEC

erial has the 
c field is app
dielectric cons
torage and the
In this wor

orber using su
nt Dielectric P
f dielectric pro

d dry
cane 
se 

Simu
an

 

Mix 
bag

polyes
M

ated P
Absor
(SCB)

eng Seng Le
dullah 

AL AND METH

d sugarcane bag

material used w
rk flow of this

Work flow 

TRIC PROPERT

ability to sto
lied, it is clas
stant consists 
e imaginary p
rk, the diele
ugarcane baga
Probe Techniq
operties using 

ulation and 
nalysis 

sugarcane 
gasse with 
ster resin and 
MEKP 

Pyrami
rber U
)  
ee, Muhamm

OD 

 
asse 

which is sug
s project. 

TIES 
ore energy wh
ssified as die
of real part 

art which repr
ectric propert
asse were me

que. Fig. 3 sho
a dielectric p

Fabricate the 
microwave 
absorber 

Measuring the 
dielectric 

properties of 
microwave 

absorber and 
define them in 
CST software 

idal an
Using 

mad Nadeem I

garcane 

 

hen an 
lectric. 
which 

resents 
ties of 
easured 
ows the 
robe. 

nd 

Iqbal, 

World Academy of Science, Engineering and Technology
International Journal of Electronics and Communication Engineering

 Vol:7, No:12, 2013 

1644International Scholarly and Scientific Research & Innovation 7(12) 2013 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ro

ni
cs

 a
nd

 C
om

m
un

ic
at

io
n 

E
ng

in
ee

ri
ng

 V
ol

:7
, N

o:
12

, 2
01

3 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/9
99

67
08

.p
df



 

SC
av
lo
 

F

bu
fla
th
so
ab
py
St

Fig. 3 Defin

Fig. 4 shows
CB using the
verage dielectr
oss tangent for

D

D
ie

le
ct

ric
 C

on
st

an
t

0

1

2

3

4

Fig. 4 Dielectri

IV. D

A.  Truncated
The truncate

ut the change 
at surface on 

he metal back 
o that the sign
bsorber. Fig. 5
yramidal micr
tudio Software

Fig. 5 Desi

ning dielectric p

s the average
e dielectric pr
ric constant o
r SCB was 0.1

Dielectric Constan

Frequ
2 4

c constant of su
probe measu

DESIGNING THE

d Pyramidal M
ed pyramidal 

is only at the
top of the py
plate needed 

nal can be refl
5 and Table I
rowave absor
e. 

ign of truncated

bL=5cm 

properties using
 

e values of di
robe measurem
f the SCB wa

161. 

nt of Sugar Cane B

uency, GHz
6

Su

ugarcane bagass
urement techniq

E MICROWAVE

Microwave Ab
has the basic
e top of the p

yramidal shape
d to be placed 
lected and abs
I show the dim
rber designed 

 

d pyramidal mic
 

tL=

 
g dielectric pro

ielectric const
ment techniqu
as a 1.44.The a

Baggase 

8 1

ugar Cane Baggase

se using the die
que 

E ABSORBER 

bsorber 
c shape of pyr
pyramidal. Th
e. In this simu
behind the ab

sorbed by the 
mension of tru

in CST Mic

crowave absorb

=1cm 

 

be  

tant for 
ue. The 
average 

10

 
electric 

ramidal 
ere is a 
ulation, 
bsorber 
sample 

uncated 
crowave 

ber 

mi
So
 

fre
ab
8.2
py
sim
he
10

DIMENSIONS O

Part

Top Wi
Top Len
Top Hei
Base Wi
Base Len
Base He

B.  Truncated
Fig. 6 and Ta

icrowave abs
oftware. 

Fig. 6 Des

DIMENSION

Par

Top W
Top Le
Top He
Base W
Base Le

Base Thic

A.  Truncated
The average

equency can 
sorber. In this
2 – 12.4 GH

yramidal micr
mulation is sh
ight of the t

0cm, 15cm and

TA
OF TRUNCATED P

t Symb

dth tW

ngth tL

ight tH

idth bW

ngth bL

ight bH

d Wedge Micro
able II show th
sorber design

sign of truncate

TA
NS OF TRUNCATED

rt Sym

Width 
ength 
eight 

Width 
ength 
ckness 

V. RESULTS A

d Pyramidal M
e point of re

determine t
s work, the ra

Hz. The result
rowave absor
hown in Fig. 
truncated pyr
d 20cm. 

ABLE I 
PYRAMIDAL MICR

bols 
Dim

P
W 
L 
H 
W 
L 
H 

owave Absorb
he dimensions
ned in CST 

ed wedge micro
 

ABLE II 
D WEDGE MICROW

mbols 
Dim

tW 
tl 
tH 
bW 
bL 
bt 

AND DISCUSSI

Microwave Abs
eflection loss
the performa
ange frequency
t of reflection
rber using su

7 and Table 
ramidal were

 

ROWAVE ABSORB

mensions (cm) 
Pyramid 

1 
1 
15 
5 
5 
2 

ber 
s of truncated 

Microwave 

 
owave absorber

WAVE ABSORBER

mensions (cm) 
Pyramid 

0.1 
15 
15 
5 

15 
2 

ION 

sorber 
s over a ran
ance of micr
y used is in be
n loss for tru
ugarcane baga

III. Three di
e being tested

BER 

wedge 
Studio 

R 

nge of 
rowave 
etween 

uncated 
asse in 
ifferent 
d, i.e., 

World Academy of Science, Engineering and Technology
International Journal of Electronics and Communication Engineering

 Vol:7, No:12, 2013 

1645International Scholarly and Scientific Research & Innovation 7(12) 2013 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ro

ni
cs

 a
nd

 C
om

m
un

ic
at

io
n 

E
ng

in
ee

ri
ng

 V
ol

:7
, N

o:
12

, 2
01

3 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/9
99

67
08

.p
df



 

 

 
Fig. 7 Reflection loss for different top height (th) of truncated 

pyramidal microwave absorber 
 

TABLE III  
AVERAGE S11 PERFORMANCE OF TRUNCATED PYRAMIDAL MICROWAVE 

ABSORBER USING DIFFERENT TOP HEIGHT, TH  

Frequency 
(GHz) 

Average [S11] in dB with different top height(tH) 
(Simulation) 

tH= 10 cm tH= 15 cm tH= 20 cm 
8.2 – 12.4 -26.47 -34.12 -33.11 
Best point -41.02 -48.05 -47.13 

 
From the graph, the best average reflection loss is when the 

pyramid height is 15cm which is 34.12 dB compared to 
average reflection loss when the pyramidal heights were 10cm 
and 20cm which showed 26.47 dB and 33.11 dB respectively. 
The best reflection loss for the pyramid height of 15cm from 
the base is 48.05 dB at the frequency of 9.50 GHz. 

B. Truncated Wedge Microwave Absorber 
The result of reflection loss for truncated wedge pyramidal 

microwave absorber using sugarcane bagasse in simulation is 
shown in Fig. 8 and Table IV. Three different length of the 
truncated wedge’s base were being tested, i.e., 10cm, 15cm 
and 20cm. 

 

 
Fig. 8 Reflection loss for different base length of truncated wedge 

microwave absorber 
 

TABLE IV 
AVERAGE S11 PERFORMANCE OF TRUNCATED WEDGE MICROWAVE 

ABSORBER WITH DIFFERENT BASE LENGTH, BL 

Frequency 
(GHz) 

Average [S11] in dB with different Base Length(bL) 
(Simulation) 

bL= 10 cm bL= 15 cm bL= 20 cm 
8.2 – 12.4 -31.28 -29.90 -31.82 
Best point -53.0 -56.07 -54.11 

 
From the graph, the best average reflection loss is when the 

base length is 20cm which is 31.82 dB compared to average 
reflection loss when the length of the wedge’s bases were 
10cm and 15cm which showed 31.28 dB and 29.90 dB 
respectively. The best point of reflection loss is when the base 
length of the truncated wedge is 15cm which is 56.07 dB at 
the frequency of 10.8 GHz. Based on the result, the reflection 
loss results obtained for the sugarcane bagasse pyramidal 
microwave absorbers are significantly better than 10 dB. 

VI. CONCLUSION 
Different shapes give different performance of microwave 

absorber. The results of this study showed that the shape of 
truncated pyramidal microwave absorber using the material of 
sugarcane bagasse gives better performance compare to 
truncated wedge microwave absorber in the range frequency 
between 8.2 – 12.4 GHz. This is because, the best reflection 
loss performance of microwave absorber is when the top 
height of truncated pyramidal is 15cm. From the results, 
sugarcane bagasse (SCB) can be used as the alternative 
material for fabricating microwave absorber. Besides, the cost 
of fabricating the microwave absorber using SCB is also less 
expensive than the commercialize microwave absorber. The 
usage of SCB as the new material can help save the nature by 
reducing the abundant of the residues produced by sugar 
industries. 
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