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Electromagnetic Shielding Capabilities of Woodceramics Made from Oil Palm Frond in

Telecommunication Frequency Range
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ABSTRACT

A new kind of porous carbon materials with many excellent properties, Woodceramics (WCS)
were considered to have a potential for electromagnetic shielding applications, especially in
telecommunication frequency range. In this research, WCS were prepared by carbonizing Medium
Density Fiberboard (MDF) that made from oil palm frond and impregnated with liquefied wood that
converted from oil palm shell. The effects of maximum temperature (600, 800 and 1,000 °C) and
heating rate (1, 5 and 10 °C/min) during carbonization on the electromagnetic shielding property of
WCS were carefully investigated according to IEEE 299. The result showed that the electromagnetic
shielding property of produced WCS were rapidly increasing when maximum temperature above 600
°C and beginning to stable since 800 °C. Moreover, only WCS in conditions 800 and 1,000 C were

between 34.34 to 42.86 dB that in the range according to international standard.
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, Mixing and Molding Medium Density Fiberboard
160°C, 5 MPa (MDF)

Phenol Formaldehyde

Figure 1 Medium density fiberboard manufacturing methods.
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/ Liquefied Wood
Heatmg 150 °C

Figure 2 Liquefied wood preparation.
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Full-cell Process

MDF Impregnated wood Carbonization Woodceramics
with Liquefied Wood

Figure 3 Woodceramics manufacturing methods.
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‘ Signal generator ‘ ‘ Spectrum analyzer
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(a) (b)

Figure 4 Experimental test setup used to determine shielding effectiveness. (a) Reference

measurement (without sample) and (b) load measurement (with sample).
Source: Morari et al. (2011)
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Figure 4 Electromagnetic shielding effectiveness of woodceramics (800-960 MHz)

2. 1WAND 1,710-2,170 MHz
HANNINARDULATHANNIILAIIINNEDE wanaliiiudndamsdninanaingungigegnlu

AngANFUaNlLIETUR 600 °C TANlsr@nsninlunistlasiuaaundwan il lugaanaud 1,710-2,170

o o

MHz uansingainguingigagalunisaifuauluimdu 800 way 1,000 °C atelviaddny (Uszunm 2.46-

3.62 dB WwWeauie Uiy 41.39-42.86 dB) MAeALG9ANT 800-960 MHz B9l AanNANRUSALaN N

Frunuliinvasdainnanasiaing i un1suaa 1igeiu uananiudanudngumn)igegai

A a9

944



N9 TUNIITINTVBI NN INEN AR BATAN AT AT 55 A1TMINANIFITNTRAUAZRIUIAABN

600 LAY 800 °C Hananasniuansn1sivnguugil Tnefguuuni 600 °C wardnsIN1aNNgUUYEN 5

o

°C/min agliArnnstlesiunauusdman Wi uansneaRiltdAynieadin Andnsnsinug g 1

'
a a

waz 10 °C/min N4naglunguinasiu uaziguannd 800 °C NN UUY RN 1 °C/min axliAnng

a

]
a o o

fasiupduudinan Mituans1sandnsnsiing g Rszavan < edeliedAnynieats Tuamueh

L a &
'
a a ' o o =

gruuni 1,000 °C \luguunimaannudnldanswasauiudns N RNgUUYR TIUNIBAINGT

a
' 1

gounRgegalunisasuauluigdu 1,000 °C dnsniainguu)i liinaseruanif lunisilesiung
=3

wimanninaesdaetainnuanls (Figure 5)

Electromagnetic shielding effectiveness (1710-2170 MHz)

| | I
50 | | — —

45 —— —
40 /"7/ |
35 s = g
30 /
25 @1 °C/min
20 //

15 // [ | 5 °C/min
10 10 °C/min
S 4

_5 =
|

Electromagnetic effectiveness (dB)

550 600 650 700 750 800 850 900 950 1000 1050
Temperature (°C)

Figure 5 Electromagnetic shielding effectiveness of woodceramics (1,710-2,170 MHz)
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Table 1 Evaluation of electromagnetic shielding effectiveness

Electromagnetic Percentage of Temperature (°C)
Class Grade
effectiveness range Electromagnetic Shielding 600 800 1000
Excellent SE > 60 dB ES > 99.9999 %
Very good 60 dB 2 SE > 50 dB 99.9999 % 2 ES > 99.999 %
Class | Good 50 dB = SE > 40 dB 99.999 % = ES > 99.99 % -
34.34-42.86 dB
Moderate 40 dB 2 SE >30dB 99.99 % 2 ES > 99.9 %
Fair 30 dB 2 SE > 20 dB 99.9% 2 ES >99.0 %
Excellent SE dB > 30 dB ES>99.9 % 34.34-42.86 dB
Very good 30 dB 2 SE > 20 dB 99.9% 2 ES >99.0 %
Class Il Good 20 dB = SE > 10dB 99.0% 2 ES>90 % -
Moderate 10 dB 2 SE > 7 dB 90 % 2 ES >80 %
Fair 7dB2SE>5dB 80 % 2ES>70%

Remark: Class | = For Professional Use. Class Il = For General Use.

Source: Mistik et al. (2012)
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