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ABSTRACT

Hwaseonji(Korean traditional paper) used for writing and painting has been made from
the mulberry bast-fiber and the short-length fiber pulps, wood pulps. However, besides
wood pulps, other short—lehgth fiber pulps also can be used instead of wood pulps. Hence,
this research was carried out to make the various Hwaseonjis with the different properties,
using the five kinds of short-length fiber pulps respectively.

The short-length fiber pulps used in this research were softwood bleached Kkraft
pulp(SWBKP), hardwood bleached kraft pulp(HwBKP), rice-straw bleached sulfite
pulp(RsBSP), bamboo bleached kraft pulp(BbBKP) and recycled pulp from vellem pa—
per(RP). And, the mixture ratios of the mulberry bast—fiber pulp and short-length fiber
pulps were 100:0, 80:20, 60:40, 40:60 and 20:80. After various Hwaseonjis were made from
different mixtures mentioned above with hand-made method, physical properties and chi-
nese ink blot property of each paper were measured.

The strengthes were the highest in the Hwaseonji made from the mixture of the mulberry
bast-fiber pulp and SwBKP. However, chinese ink blot property and smoothness were
better when RsBSP, BbBKP or RP were mixed into the mulberry bast-fiber pulp. As
a result, the various kinds of Hwaseonjis which the users can choose based on their
needs were made.

Keywords - mulberry bast-fiber pulp, short-length fiber pulp, Korean traditional
paper, Whaseonji, chinese ink blot
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Table 1. Bleaching conditions of rice straw alkaline sulfite pulp

Stages

Conditions H P
Chemicals Ca(OChz 3% H.,0, 2%, NaOH 1.5%, Na;SiO; 5%, MgS0, 0.5%
Temperature(C) 25 40
Time(min.) 30 60
Concentration of pulp(%) 3 10

Table 2. Bleaching conditions of bamboo kraft pulp

Stages

Conditions P Dy E D

. HzOz 1.5%, NaOH 2%, ) o o o

Chemicals Na:SiOs 5%, MgSOs 05% ClO; 15% NaOH 1.0% ClO; 0.5%
Temperature(C) 80 70 70 70
Time(min.) 120 180 60 180
Concentration of pulp(%) 10 10 10 10
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Table 3. Physical properties of Korean traditional paper(Hwaseonji) made from mulberry bast-
fiber(MBF)* and softwood bleached kraft pulp(SwWBKP)**

Mixing ratio of pulps

(MBF : SwBKP) 100:0 30:20 60:40 40:60 20:80
Density (g/m’) 0.30 0.30 0.30 0.31 0.34
Brightness 73.8 715 787 80.6 80.8

Air permeability (sec/100mg) 19 15 2.3 32 6.7
Smoothness (sec) 1.11 1.33 1.42 1.66 2.24
Breaking length (km) 7.0 6.8 6.9 6.7 6.6
Burst index (kPa-m/g) 4.47 3.87 3.84 3.80 3.63
Tear index (mN-m/g) 67.3 76.5 59.5 5.1 53.8
Folding Endurance (times) 78 71 65 61 55

* Freeness of mulberry bast fiber : 25°SR

x+ Freeness of SWBKP : 35°SR

Table 4. Physical properties of Korean traditional paper(Hwaseonji) made from mulberry bast- fiber*

and hardwood bleached kraft pulp**

Mixing ratio of pulps

(MBF : HwBKP) 100:0 30:20 60:40 40:60 20:80
Density (g/m’) 0.30 0.30 031 0.32 0.34
Brightness 73.8 78.4 79.8 80.5 33.4
Air permeability (sec/100mg) 19 1.3 16 1.8 2.2
Smoothness (sec) 111 135 1.45 1.82 256
Breaking length (km) 7.0 6.3 5.2 4.6 45
Burst index (kPa-m/g) 4.47 353 291 2.42 2.22
Tear index (mN-ni/g) 67.3 65.0 57.6 475 35.4
Folding Endurance times) 78 40 17 10 6
* Freeness of mulberry bast fiber : 25°SR #* Freeness of HWBKP : 35°SR
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Table 5. Physical properties of Korean traditional paper(Hwaseonji) made from mulberry bast- fiber*

and rice-straw bleached sulfite pulp**

Mixing ratio of pulps

(MBF : RsBSP) 100:0 80:20 60:40 40:60 20-80
Density (g/m') 0.30 0.27 0.28 0.29 0.31
Brightness 73.8 76.3 75.6 74.9 739
Air permeability (sec/100mg) 19 1.3 1.7 2.3 56
Smoothness (sec) 1.11 143 1.67 1.98 2.94
Breaking length (km) 7.0 55 54 5.2 51
Burst index (kPa-m'/g) 4.47 3.28 316 3.06 2.93
Tear index (mN-m/g) 67.3 85.5 73.1 59.9 449
Folding Endurance (times) 78 23 17 16 9

* Freeness of mulberry bast fiber : 25°SR #* Freeness of rice-straw bleached chemical pulp @ 35°SR

Table 6. Physical properties of Korean traditional paper(Hwaseonji) made from mulberry bast- fiber*
and bamboo bleached kraft pulp**

Mixing ratio of pulps

(MBF : BbBKP) 100:0 80:20 60:40 40:60 20:80
Density (g/m") 0.30 0.29 0.30 0.30 031
Brightness 73.8 76.6 80.6 81.0 82.0

Air permeability (sec/100 m¢) 19 14 2.0 2.3 29
Smoothness (sec) 1.11 1.46 1.71 2.16 2.62
Breaking length (km) 7.0 6.6 6.5 6.4 5.4
Burst index (kPa-m'/g) 4.47 - 400 3.71 3.27 2.90
Tear index (mN.m*/g) 67.3 67.9 56.8 53.4 52.3
Folding Endurance (times) 78 45 31 18 10

* Freeness of mulberry bast fiber : 25°SR +* Freeness of bamboo bleached kraft pulp : 35°SR
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Table 7. Physical properties of Korean traditional paper(Hwaseonji) made from mulberry bast- fiber*

and recycled pulp from vellem paper**

Mixing ratio of pulps

(MBF : RP) 100:0 80:20 60:40 40:60 20:80
Density (g/m) 0.30 0.30 0.31 0.33 0.34
Brightness 73.8 779 785 79.1 79.2

Air permeability (sec/100me) 1.9 2.1 47 6.8 75
Smoothness (sec) 1.11 1.73 2.52 3.25 3.35
Breaking length (km) 7.0 6.4 58 52 4.1
Burst index (kPa-m'/g) 447 3.94 325 271 1.92
Tear index (mN-m/g) 67.3 615 53.2 41.6 38.2

Folding Endurance (times) 78 38 19 11 9

-+ Freeness of mulberry bast fiber : 25°SR #* Freeness of wastepaper(vellum paper) pulp : 35°SR

Table 8. Chinese ink blot properties of Korean traditional paper(Hwaseonji) made from mulberry

bast-fiber* and various kinds of short-fiber pulps**

. e Difference
longuf;ber sho;tué)lber Mixing ratio Width Length between Girth Area  Shape
f pul i
(25 °SR) (35 °SR) o8 pHibs (m) Cen) gigt?ha?s () (om)  factor
100:0 1897 2555 0.658 9794 3280 0.430
Softoood 80:20 1890  2.398 0.508 8175 3216 0605
b(l)e;‘:;l)gd 60:40 1927 2424 0.497 8161 3489 0658
chemical pulp 40:60 2020  2.479 0.459 8125 3501 0668
20:80 1964 2390 0.426 8009 3550 0.695
Hardwood 80:20 1723 2220 0.497 8107 2623 0502
bel‘gagl‘;‘(’l 60:40 1791 2187 0.396 7522 2826 0628
chemical pulp 40:60 1.808  2.204 0.297 6997 2865 0.735
20:80 1987 2285 0.256 7620 3474 0.752
muberTy  Riceost 80:20 1820 2229 0.409 7263 2983 0711
bast—fiber ;)Clgashg‘"‘(‘jw 60:40 1844 2200 0.356 7085 3055 0765
puld  chemical pulp 40:60 1859 2131 0.272 6993 3105 0.798
20:80 1939 2205 0.266 7153 3267 0.802
Bamb 80:20 1904 2404 0.500 8128 3421 0651
blzgéh(;?i 60:40 1933 2324 0.390 7925 3324 0665
chemical pulp 40:60 1936 225 0.319 7655 3276 0703
20:80 2062  2.262 0.200 7742 3478 0729
Recveled 80:20 1854 2239 0.385 7732  3.058 0.643
ainoelinm 60:40 2015 2385 0.380 8323 3565 0647
b ;I))aper) 40:60 2040 © 2.414 0.374 798 3697 0725
20:80 2082  2.364 0.282 7702 3752 0.795

* Freeness of long—-fiber pulp @ 25°SR #x Freeness of short—fiber pulp : 35°SR
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MBF(100)

MBF : Hw-BKP(80:20)

MBF : Bb-BKP(80:20)

MBF(100)
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MBF : Sw-BKP(80:20)

@

MBF : Rs-BSP(80:20)

@

MBF : RP(80:20)

MBF : Sw-BKP(20:80)



BF : Hw-BKP(20:80)

MBF : Bb-BKP(20:80)

« . MBF : Mulberry Bast Fiber,
« . Hw—-BKP : Hardwood Bleached Kraft Pulp,
+. Bb-BKP : Bamboo Bleached Kraft Pulp,

2 o &3 oA A= 85

MBF : Rs-BSP(20:80)

MBF : RP(20:80)

». Sw-BKP : Softwood Bleached Kraft Pulp,
+. Rs-BSP ' Rice-Straw Bleached Sulfite Pulp,
» . Rp : Reycled Pulp(vellem paper)

Fig. 1. Chinese ink blot properties of Korean traditional papers(Hwaseonji).
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