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ABSTRACT

As the production of palm oil has been increased, the generation of oil palm biomass is
also increased and the utilization of the oil palm biomass become more significant topic.
One third of the oil palm biomass is empty fruit bunch (EFB) and the other two thirds are
oil palm trunks and fronds. However, the effective use of oil palm biomass has not been
developed and most of it is discarded near oil palm plants, In this study, we investigated
the applicability of EFB to the paperboard mills, as an organic filler, The new organic filler
was manufactured in a laboratory by grinding and fractionating dried EFB powder, and its
properties were analyzed, The particles of EFB organic filler were larger and more spher—
ical than those of the commercial wood powder, The use of EFB organic filler resulted in a
higher bulk of the handsheets with similar trends of physical strength, compared to those
made with wood powder, It was concluded that EFB could be used as a raw material to
manufacture organic filler for paperboard production.

Keywords: Oil palm biomass, EFB, paperboard, organic filler, bulk

o At S A 2 akekat/ s A A e 1 (Dept, of Environmental Materials Science/IALS, Gyeongsang National
University, Jinju, Republic of Korea)

1 SF9dista sl Epst st g4 A58 (Dept. of Biobased Materials, College of Agriculture and Life Science,
Chungnam Natl, Univ, Daejeon, Republic of Korea)

2 ZAA st YAFEsHTH(Dept. of Forest Products, Gyeongsang National University, Jinju, Republic of Korea)

T W AIAA}F(Corresponding Author): E—mail: yosungl7@cnu.ac. kr

J. of Korea TAPPI Vol.47 No.5. Oct. 2015 61



S AR B FRo| 20% SEYNE BT
SHL o RS ARt gtk e A4 E U
of Zgt 7Hdel that oAl v Azeful 9@ 4
A 2] 45 Sl ol FolAEY Whet E1Y
Aeo] Wolxxm glck, WA AR BANN AAATHE
Bl 2e AR, AxelA7E WEHo) 1 2918

839 &EI 7 .?_/‘szi o= %01‘)}: gt FAo|ct?
o|F st Qi BYaE dAT 4= Y= 4l
HRE Tadts 2ol AdZoletar e, =y
oA AR & HaE AMdstr] el theFet vlEdA =}
Yol izt A VE 2&H o SaYste] PH|uE FA)
FH_Q_Q_‘:_ oﬂ_‘: H}X] %J;T;]—

LAdF UF = oAtk (Palmae) A ER, 1W H&o
Al Akl AAE 5 3-5d Fufjo] ko] AlEHE o
10—-209d o]l AzZF Aakgrol 7k Hm 209 o] Fo=
AT AAFFo] ZAE7] wZol 25848 HEolA EE
Al7)13L AL Sk, 1 had] LU AuiE ¢ o
Zl— 55%_0/] _?_OE]O] I\g ]—5]_’{_! 555_/] S| 0/\]— UZ]O] Tf'__,l—/lg
et ool WY EE Fo BAMRO| FRaE Wl
Qujj<o](empty fruit bunch; EFB), o7 27](oil
palm trunk; OPT), @ U%9)(oil palm frond) E°] )
o} Y Jet o] 5 BAMEEL HaxF o] AUshx| Ha}
AL EA RO ARg-o] AFelA| fot HujE AjFekaL &
LA AARE & i EE Aoy T AR 2O
A A E AL ik, E9], Hed AR Al BAEEE §71
A {715 7hed kel EFBE 93] B2 % A 1)
22 Zer & 233 52 F8E T 9= AlA
olt}” J2ug Fad ARl oW Hlo] QA
2] A3t 71 7Ee] w9 E a5t

2 Aol LY vho| LuljA A+l F EFBE 0§
sto] HAE {715 HAAY A27Feds Totstalst st
Aot 715 =W B2 BARIAIE FHeE &
US| ARREE 754 YRR FUoAs BRo] AE-
=3z Qleh, webA EFBE o]g-sto] it 39 7]54
KN
o gl

ey

d

2

= T

K #7 1—.%—1%1112 AT S U B A

62 ZZ - Z0|7I& 47(5) 2015

o] Alotof Al =9 El EFB £2& o]8-sto] A4
oA Hi& A £0} 52 fﬂ 202 {75AAE Alxst
ek, o] F A AefA] 29 A 7o} wlehA] AFAA]
oA AFg A7 E o]8sto] EFB #7157t 485
WAE A2 o]59 B4 - A=A 542 gofs)
ik,

2. M= HEE
2.1 AR
& AFollA = {7ISHAE Ax87] Hls) EFB 29

= SYAA ool AR, et s S W
A S A AREEIL = GAFY A8 i (com—
mercial wood powder; WP)& AR&-3l3tt, 424 A
25 98l DA A EFre 4l #lZ 2] (Korean
old corrugated container; KOCC)S AFE3slg o &
284S H7FsH7] f18 SAR] OCC 2hele] mAlA 2~

ARE AT SBHAE 52 B
HOH CAtoll A S Fol24 PAM(C-PAM)& At
&s3eh.

2.2.1 -?r7l '|Iil HZE % 72 28 S3ud

EFB #4245 A7 & |71 44 E Azt
A=A A (pin—crusher)& AHESHATE, T
B, 35 AER, FEF T 4T YR E= A
sk Alpin) 2t THH A Afo]oflA] F&4]

7lolth, EHE= 249 2

= 9}o]o]9] meshE ZA7}53 & AFoA= 60
mesh& ARSI Al 2E E2ollA 60 mesh ©]49]
AAE &3] AAsL7] Y3 60 mesh S o]-&3}o]
I:I:LO /\1/\] O].O:h;].

EFB #7157t WPe] Q2 FelE E43517] ¢l
FAARE ] 2 (JSM—6701F, JEOL, Japan)S A-8-3}
Ak, JEEA 7] (Mastersizer2000, Malvern, UK)E
°1£5P°4 EFB 715472t WPe] B eet d=r

Z2 BAST)

" o
%

B ofoh dk

i
o [

of

ol
.ol
S

f
1
_(
A
=2

222 Xz =8 ¥ £=X| H=UE



OIXIg - ZEEt -

KOCCE 18AIZFESE &ofl MAAIZTH} 10% %EE
1&3)2)715 olgste] oF 30&%t Al & ARt
B3 §lo] $hds| Hakd AL glstar X]Ei PAREE
Atk 7t ® ABE BT 0.5%2 3|AL AAs &
Abgskgle), E3F EFBY) @4 aS BAs] 98 SAL
o] OCC 2RR19] HAAAE A7dE Ydte] 27 2
B2 ARSI

2 AFo| e FeF 10044 g/m’e] 22 Azt
st EFB #7154 WPE A04dfdiH] 3, 6, 9%
2 gLy BY%H & 600 rpm 2ALE WHES A
AlStHA HEAZ oFo]2A PAMS AA4-GdH] 0.1%
Fshe, BEAE FYstal 600 rpm 2HOR 28

L
T

7F WS AN F 52AE Azslgnt AlzE 2
A% 345 kPa®] QFRZAGA 5E7F AH F ABAE

A Az7|2 AZAZT,

Az $2AS &% 23+17, AUSE 50+ 202
%53 2]%F 3 TAPPI Test Methodsll 2]75te] M=

(TAPPI T 411), €HTAPPI T 494), 4=X|4=(TAP-
PI T 818), ¥ A A 4=(TAPPI T 403), 2~E]ZYA(TAPPI
T 543)% 2}2+ 243tsich,

3. Z
3.1 EFBE 0I|23510{ MI=E
24 21}
EFB §715 4419 258 etow 4uud Fig. 17}
2t} F ERe volonjat

R7IETAC] S

ISRy R pes

2oLt EFB7E Atz os o olgh 248 ma 99l

Ax-EA 9] HF A= Mol vl FA3 a4 F
Z

stupol et W19 9ol AYBE AR/ At 2
& w3 9)] uhizo] BFBO] Al w2 #Al gl A
o waE, B3 F B 0T 4949 948 et
W 9 B 2 giek 2 B kel HelE whot
5}7] 913 SEMo|v] 418 2919131 Figs. 29} 30 SEM
olul XS iR ST, SRe R YArEol Heg

Fig. 2. Scanmng electron rmcrog‘raphs of EF‘B organic flller(a X 100 b X1 000)

J. of Korea TAPPI Vol.47 No.5. Oct. 2015 63



Fig, 3. Scanning electron micrographs of commerc1a1 wood powder (a X 100 b X 1 ,000).
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Fig. 7. Effect of EFB organic filler and WP on the tensile strength (left) and burst strength (right)
of handsheets made from KOCC prepared in a laboratory.
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Fig. 8. Effect of EFB organic filler and WP on the compressive strength (left) and stiffness (right)
of handsheets made from KOCC prepared in a laboratory,
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Fig. 10, Effect of EFB organic filler and WP on the tensile strength (left) and burst strength (right)
of handsheets made from KOCC prepared in a laboratory,
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