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Abstract

Hanji, the korean traditional papers were mostly made from mulberry paper. But the production and
demand of hanji have decreased rapidly because mulberry paper yields were insufficient and handworked
hanji procedures were complicated. Recently, the researches on hanji were carried out to improve the
properties of hanji. Kenaf fibers have been interested as a substitute resource of mulberry paper for hanji
production. In this research, Kenaf pulps were manufactured with removal methods of lignin or
hemicellulose from kenaf fibers and paper mulberry pulps with traditional alkali methods. Kenaf papers,
paper mulberry, and kenaf/paper mulberry mixed papers were manufactured with their pulps. The
crystallinity, fiber length, color of the pulps and tensile strength, tear strength, water absorption of the
papers were investigated. The results were as follow:

The removal rates of lignin of chemical retted kenaf fibers with sodium chlorite reaction for 40 minutes
were 70% and were higher than 40% of double retted fibers. Paper mulberry pulps has less lignin and
hemicellulose than kenaf differently. The crystallinity of paper mulberry pulps were very low with 60%,
but kenaf pulps were 90%. The chemical retted CR-40-1 pulps were similar with paper mulberry pulps on
fiber length & fibrilation of fibers. Tensile strength of paper mulberry were higher than kenaf papers
because of fibrilation of paper mulberry, but tear strength were lower. Tensile strength and tear strength
were improved on kenaf/paper mulberry 30/70 mixed papers.

Key words: Kenaf pulps, Paper mulberry pulps, Kenaf papers, Paper mulberry papers, Kenaf/paper mulberry
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Table 1. The composition of Kenaf and Paper mulberry fibers

Compositions(%)
Fibers
Pectin Lignin Hemicellulose Cellulose
CR-kenaf 225 17.36 11.79 68.60
DR-kenaf 222 17.20 13.81 66.77
Paper mulberry 3.29 244 2.15 92.12
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Table 2. The fiber composition of kenaf and paper mulberry after removing noncellulosic mterials(*CR: Chemical

retting **DR:Double retting ***PM : Paper mulberry)

Pectin remove Lignin remove Hemicellulose remove

Specimens \i?:hﬁie Removed Sample wei.ght Removed Sample .we§ght Remm./ed Sample .weight after
2) . after pectin e after lignin hemi- hemicellulose
pectin(g) removing(g) lignin(g) removing(g) cellulose(g) removing(g)
CR-0 100.00 225 97.75
CR-40 100.00 225 97.75 11.73 86.02
CR-120 100.00 225 97.75 17.36 80.39 11.79 74.23
CR-1 100.00 2.25 97.75 11.73 86.02 6.75 79.27
CR-5 100.00 2.25 97.75 11.73 86.02 955 7647
CR-10 100.00 225 97.75 11.73 86.02 10.00 76.02
CR-17.5 100.00 2.25 97.75 11.73 86.02 10.73 75.29
DR-0 100.00 222 97.78
DR-40 100.00 222 97.78 745 90.33
DR-120 100.00 222 97.78 17.20 80.58 13.81 66.77
DR-1 100.00 222 97.78 7.45 90.33 6.76 83.57
DR-5 100.00 222 97.78 7.45 90.33 12.67 77.66
DR-10 100.00 222 97.78 7.45 90.33 12.67 77.66
DR-17.5 100.00 222 97.78 745 90.33 12.60 71.73
PM-0 100.00 3.29 96.71
PM-40 100.00 3.29 96.71 1.47 95.24
PM-120 100.00 3.29 96.71 244 94.27 2.15 92.12
PM-1 100.00 3.29 96.71 1.47 95.24 1.17 93.45
PM-5 100.00 3.29 96.71 1.47 95.24 1.57 93.22
PM-10 100.00 3.29 96.71 1.47 95.24 1.73 93.51
PM-17.5 100.00 3.29 96.71 1.47 95.24 1.90 93.27
CICRNaCI0240 4 DR-NaCl0240 [ Paper mulberry |
100 874 918 T 8 % 2 .
o B8
57.3 54.4 §L§
60 i

Fig. 1. Removal of hemicellulose from sodium chlorite treated kenaf & paper mulberry fibers after sodium

40

Removal rate(%)

20

Yy

/4

e
33 i}

=

Sodium hydroxide(%)

hydroxide treatment(reaction time: 5 mins).

~1290 -

e4844:

333

i
33:

5e4844:

33

-
&2

333332

i

s4e:

3

_

17.5

e

#

i3:



ALIEZE 0183t X MZ0l 25t 2 135

<Fig. 1>9 Yehiict. stk €3t Avz 432 9
g2 Q 29| AAYE TAPEF 7849 T
1, 5,10, 17.5%14 4 snAEZ X 3F 11.79g
o) th3ted 242} oF 57.3, 87.4, 84.8 18] 3 91.0 %7t Al
A Roltt. o]FH BT AUZ Hfo] FudERL
29| AAYLE FAFYEFE 899 F& 1, 5, 10,
175%04 A7) FnjAE= e~ 3F 1381ge] st
o z}z} oF 49.0, 91.8, 91.8 2T 3 91.2%7}+ AAE A
oln], FASIEF FEN9) FE 5% o FelA thH-
Eol AAU. & A4 snjdER o 20 AAY
2 AA v AEZ 2 FaF 2.15g00 st zbzt of
54.4, 73.0, 80.5 28] 2 88.4 %7} A A=A,

3) &M% 2ol
<Fig. 2>° z+ 9= H{9 Zolg el A&
BH g2 A A§ CR-40-05 8.22mm, DR-40-0=
14.76mme]™ 2 19E AAT A Z25E A &
A2 A2 AASH 7.74~2.6Tmm= %o FolH ot
Hy o] Za "3 A2 AL DR40-07} A H3)
7t BA @ dHdA AuAEReA AA A F
= A4 Zole 10.86~8.822 YENTH o HZ=
HEAHS HEsY, = awEe] ITE 8
A sted A3 PM0Y A$E 8.1mmE YeRl =
a7|M o}ZFH 8§ DR-40-08} & X PM-O= 3|
A Alof] 2027 BAG = B4 & Aot}
Az gxo] Jg Aol WHalE F 9L v
3} o] 1A = gtk A HY Wl we tE
e BT AUE AYRE FASIE R A
g3l getEg gL o] o A 8E et dER
Q2 HES HEAFEZ(FH, 2004) AVEE Ao
Frol AEE Q2 B} Alojrt HolA 3L BAke] 4
30 r

Fiber lengths(mm)

o] =& Hlew glad AAA gty
EF HeloA AF Zolvt Zobxtth

H, 40 B2 M d o|FEHe AVZ HF
g FAFVEFDE AHE BEANA R ¥
2} 7440 WS FA E3Ac) o] 2L AdAe A
Uz M2 ofdaERY H3He | #9
Wo whel 47k P ad AA A=7t G2A YE
t}. sHEHH " AUZ AHE FALAGEF 40
E7F 285198 W(CR-40-0) &1de] 70.10%7HA]
AAE | Bzslst A3 APEHAL, o|Fe LS
AVZ AHE gade] 43.31%%°] AAH 5} (DR-
40-0) A5 deiol A< Wsrt flo] A dolx
ol Pty =g AP QU

thgo 2 Fuidgz o2 AAE g FAsht
EF A9 zolo|t}. s EH AVZ HfE o
F2AEF 22 5% W (CR-40-0) o]¥] 2j2d
o] 70.10%7tX] AAHS BA-F37t Ads] 1P E
el A FatslEES] =71 1, 5, 10, 17.5%=
LolA 42 JuidER o A0 Ajo] 4A Aus
o] A9 Zole B AT 2y )FTHRT
AV Aie olg2EF AT F(DR-0)
gadel 43.31%5e] AAs ] dot A& gade
oFo] BtomE G Zolol A Waly} gl HZ
37 A9 dojuiA godtt. o}F "ol ot 3= &
oz AEE 2] Aoz Q] o] HFE F4
SEF F8H89 FEE 2o 7 Hdd® A
fr o)) Wyt 2A F3hrt.

watd Az YZgle] 2 JFL F= 99
A9 whgol 93 Aolo} glade AA F=YE ¢
F9llen, olFdHE AV Hie dade &
FF o= AAS Ysre oFdAEF e

14.76

Specimens

Fig. 2. The fiber mean lengths of kenaf pulps & paper mulberry pulps.
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100

Cristallinity(%)

Specimens

Fig. 3. The fiber crystallinity of kenaf pulps & paper mulberry pulps.
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Table 3. The physical propertles of korean traditional papers made with kenaf pulps and paper mulberry pulps
Physical properties
Specimens Apparent density | Water absorption Tenacity Tearing strlength | Flex stiffness

(g/em’) degres(cm) (g ® (cmv/g)

CR-40-0 0.18 4.7(0.44) 165.4(59.8) 1880( 87.2) 0.28

CR-40-1 - 0.17 6.1(0.85) 389.4(394) 1801(154.6) 0.68

CR-40-5 0.17 7.1(0.30) 134.021.8) 1807(133.2) 045

CR-40-10 0.17 5.9(0.85) 71.4( 5.3) 1883( 70.2) 0.08

Kenaf CR-40-17.5 0.17 5.6(0.57) 66.2( 7.0) 1780(110.0) 0.09

DR-40-0 0.17 6.7(0.29) 111.5¢ 9.7) 1850(118.7) 0.86

DR-40-1 0.17 5.0(0.20) 328.3(91.9) 1997( 51.3) 0.67

DR-40-5 0.19 6.0(0.56) 153.0(23.8) 1950( 72.1) 047

DR-40-10 0.17 5.5(0.80) 116.0(10.5) 1953( 60.3) 043

DR-40-17.5 0.17 5.5(0.80) 105.5(14.4) 1883( 5.8) 0.46

Paper mulberry 0.17 9.2(0.37) 434.0(26.2) 337( 15.3) 0.20
Mean(SD)
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Table 4. The brightness, opacity & color values of [torean traditional papers made with 10 kinds kenaf puips and

paper mulberry pulps
Specimens Brightness Opacity Color value
L a b
Standard plate 100 100 98.26 -0.01 -0.35
CR-40 71 76 94.74 -1.36 +6.98
CR-40-1 73 75 94.73 -1.14 +5.08
CR-40-5 73 73 95.64 -0.92 +4.08
CR-40-10 71 71 95.30 -1.02 +4.69
CR-40-17.5 65 73 94.65 -1.13 +5.79
Kenaf
DR-40-0 54 71 91.66 -2.21 +10.94
DR-40-1 61 75 93.24 -1.67 +8.36
DR-40-5 66 78 93.67 -1.21 +5.80
DR-40-10 63 77 94.42 -1.38 +6.69
DR-40-17.5 65 73 94.16 -1.44 +7.02
Paper mulberry 40 83 82.47 -0.75 +15.04
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Kenaf/ Paper mulberry (30/70)

Fig. 4. Appearance photographs of the korean traditional papers made with the kenat CR-40-1, the kenaf DR-40-
10, the paper mulberry and the kenaf/paper mulberry blended pulp.
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Table 5. The physical properties of korean traditional papers made with kenaf/paper mulberry blended pulps

. Physical properties
(%) Mixing rates : - : - - -
(kenaf/ paper mulberry) Apparent c;ensny Water absorption Tenacity Tearing resistance Flex stiffness
(g/em’) degree(cm) (gD (8) (cm/g)
100/0 0.17 6.1(0.85) 358 1801(154.6) 0.68
70730 0.17 9.4(0.38) 409 1725( 43.3) 0.32
50 /50 0.17 10.1(0.66) 410 1523(446.7) 0.38
30/70 0.17 9.5(0.82) 613 1468(412.0) 032
0/100 0.17 9.2(0.37) 434 337( 15.3) 0.20
Mean(SD)
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