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New Korean Traditional Papermaking from
Morus spp.(1)
- Properties of the Hanjis Made from Bast Fiber
and Whole Stalk Fiber -

Tae-Ho Choi’ and Nam-Seok Cho*

ABSTRACT

Excellence of the Korean traditional paper(Hanji) can be proved by literatures and legacies
handed down from generations. However, with the problems pertaining to a majority of tra-
ditional manufactures, Hanji industry was declined because of low productivity, insufficient
supply of raw material, and reduced demand. Therefore, modernization of the Hanji technolo-
gy and development of new uses are very important.

This study was carried out to investigate the papermaking characteristics of Morus spp.(M.
alba, M. bombycis, and M. lhou) for new Hanji, modernize manufacturing process of Hanji by
grafting on developed modern pulping and papermaking technology, develop the various
uses, and establish the foundation for development of high value-added products.

Hanjis made from M. lhou, whole stalk, and sulfomethylated pulp gave better sheet forma-
tion and higher brightness than those of the others.

Physical properties of Hanji which made from bast fiber pulps were better than those of
whole stalk pulps. Hanji which made from M. bombycis bast fiber and whole stalk pulps were
not so good sheet strength as other species. Sulfomethylated whole stalk pulps were shown
better sheet strength than alkali and alkali-hydrogen peroxide whole stalk pulps.
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Table 1. Physical and mechanical properties of bast fiber pulps

Alkali-H,0, Sulfomethylated

Pulping methods Alkali

Species alba bombycis lhou
Grammage(g/m?) 29.1 3.1 31.4
Density(g/cm?) 0.16 0.16 0.16
Brightness(%) 28.2 25.3 29.1
Opacity(%) 52.7 50.3  56.2
Formation(NUT) 41.3 43.8 414

Burst index(kPa - m%/g) 1.28 0.85 1.59
Tear index(mN - m%/g) 5.15 1.87  4.06
Breaking length(km) 1.35 0.70 1.28
TEA(J/m? 6.14 4.06 9.33
Folding endurance(time) 16.8 4.0 17.3

alba bombycis lhou alba bombycis lhou

30,9 313 329 316 32.3 32.2
0.15 0.16 0.15 0.15 0.16 0.16
29.9 254 31.2 41.0 40.1 44.3
53.8 51.1 b57.6 51.0 50.9  53.6
38.4 467 346 34.9 40.8 40.2
2.256  1.16 1.58 1.2t 0.9t 1.13
4.49 2,19 295 3.12 3.06  3.16
1.09 0.81 0.80 0.84 1.04 1.03
9.61 5.85 6.90 6.67 7.5 7.16
20.3 4.5 6.4 7.5 9.3 10.5
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BF : Bast fiber; WS : Whole stalk

AK:Alkali pulp; AP : Alkali-H,0,
pulp

SM : Sulfomethylated pulp
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Table 2. Physical and mechanical properties of whole stalk pulps

Pulping methods Alkali Alkali-H,O, Sulfomethylated

Species alba bombycis lThou alba bombycis lhou  alba bombycis lhou
Grammage(g/m? 28.1 29.3 27.9 27.9 30.3 28.8 26.0 26.8 26.8
Density(g/cm?) 0.15 0.15 0.16 017 017 017 0.23 0.17 0.17
Brightness(%) 38.6 36.3 42.4 36.2 36.8 42.2  63.1 60.8 62.3
Opacity(%) 82.6 837 877 81.1 8.0 8.9 179.3. 76.3 80.0
Formation(NUI) 14.2 18.0 8.9 16.7 14.0 10.9 8.7 11.3 9.3
Burst index(kPa - m%g) 0.38 0.31 042 056 0.39 0.55 1.43 0.70 1.06
Tear index(mN - m%*/g) 1.04 0.50 0.83 1,12 0.561 0.85 1.15 0.69 1.01
Breaking length(km) 0.62 0.49 0.83 0.85 0.71 1.15 2,67 1.48 1.94
TEA(J/m?) 2.03 0.00 0.00 2.54 1.61 3.67 7.19 4.67 4.67
Folding endurance(time) 1.0 1.0 1.0 2.7 1.0 2.5 25.2 4.3 5.8




90 Yz -

AoA =A% A9 FPF 30.1~36.8 g/m??
Hrde BA dehih oRe d&9 AlFA7]
w2 FHollz  MWRIL AuiFoz usdRE
go] EFsta glof X Fof mAEe o] F
Vg7 WEo® Algdt)

Zt A%d EFe ALY 9=z 223 A9
Ax BEE AvEY WA slage] d¥vg
oz Az I 0.23 g/cm’S ALjE A
EZ 2% 0.15~0.17 g/cm?9) ¥ g & 29
7} gvh. gEsdee gZeHos A=
#x17F 0.15~0.16 g/em’z2 vlmy *e g&
veRd whE | gzke]-aplsle Ay 9 dydgst
Hog AxG X WA AR B+E A
93ta 0.17 g/em*E Y& S Vel

R A goE ol &3l xA§ @Al
Ade s QYR U dxoz X3 A9 UE
0.15~0.16 g/cm’s} Z2AY ti =4 JEs
t}.

AR g2 @502 23 3R E5 w
2 formation W3E 4¥EHA Fig. 194 &
£ viel o] WA Aol 8.7~16.7 NUI,
AREA 3&®o] 11.3~18.0 NUIgeH, =4
A §%e] 8.9~10.9 NUIZ t}& &34 v]3
Fog ez Jeyr gzspgdze 49z
W 2 oz-absleam o g A2 A v
et ot dFel-Taksr sy A7 ga
B3slglon, MAyvdspior Az FA}
7V dsEd

BUE AR 9= E olg3te] A A4
formation& GWF #AE HE dEog 23
g 29 8.2~17.2 NUI$ v]&=8 32 e
on Al#Fl A Fe 15.6~20.4 NUI 2
$2 #5329 26.0 NU*YEAdE I35 for-
mationg Yeldch 83 A7tE HZE o] &3]
o ZAg A9 formatione Q¥ I=ZE
ol gdtd FUF RNA A FAY 34.6~
46.7 NUIEY 953 gzsigr}. o|He& EX
B ¥ 5] e thEFe dARE]

Al Qe FHGEC 3 FHH HAELY
T2 W9 F7] diEolet Alg €t

Fig. 2& BUF z} 239 AR JZE o
£33l )G FA 9 YATE e FozA
WA AFET =3A 5%l Z4 36.2~
63.1% 2L 42.2~62.3% 2 Jehdon A
3&%o] 36.3~60.8%% ThE F EZF u3

ERR

g - Zo|7)% 31(4) 1999

Uha gokth, sy dAaTo] wisle g
W o2 odZe)-sErEa o Axd e A
o] FUF uhH, Ayvdsoez A3 IR e

2 5 /IR "z3yEg 9%3 2 60.8~
63.1%9 WMA=E Jveiyct, wetd d3dgs)
Hog AzxF e nHNEE Qe AE
S AYstae BYS A Yolx o)fo] 715E
A & N4z g Jep.

HubAog M7 WX E o] gdled AT g
A o] MAEs} olFR HEE o] &3t 223 ¢
Ao WACHD B2 S Yedy. =3 gy
F vy E% gEoz ZX|F x| wWix
35.0~57.5% 5= A& & #& Yepien,
FUAT Al A F € F2 A3 94
% 48.1~79.3% 2 67.3%*YEe ik Fe
Rog zAEU

Fig. 3& 7 £54 YUF ARE YLE o
f3to] A Ao EEHEE Yehd Aoz
A dE%e] EFHES 80.0~87.71%% o
g F%0 vgd g gon, 444 32w
o] 76.3~83.7%, WA NFge 79.3~
82.6%% A % FAM M @& 3E JEY
t}. g3l Mg BEgRe Hsle Gy
9 dZ2-FisleEade] e vsd AFS
vepyou gEy A9 ERHes di
gten], WALy oY d¥dEsiios Az
g A9 BEEHEL MY 3 3s vehid

BUE A8 g2E olfsle A A9
EFEEE FY WHoE A Al x|
o] BEWE 50.3~57.6% 2} 9453 Hgton,
R AR 9 9E0F 2X|3 A9 BE
WE7t 80.4~85.9%%9 ¥&d A4S ey
o} W SR A7 YT E o)gdle] ZX)§
grle] BEEYEE AlF FMAFe 57.8~
65.1% 2 % 3529 60.8% 2= 433
& 22 Ve

WUE AN HEZE o8l 2A|F §x|e]
SR EE 238 d3E Fig. 494 BE upg
ol QIR YL o] g3l 2AF Fx]e] AFS
o} IR R AdA 2% el 0.31~
0.70 kPa - m¥/g22 7} @& e Jeghyo
o, WA JiEsl A4 gERe .38~
1.43 kPa-m%g 2 0.42~1.06 kPa - m%g
o2 &3 ZE gd Jelin ¢ Pzpy
Hee dudgspies Az A7 0.70~



2URE o] 83 A DA AZ(A2R) - AHR R IR Ag BAe] B4 - 91

1.43 kPa - m%/go2 t}& Hxspiog x|x3
FAET 2 FE @S vEpllen, dZE-7
AgleEay 9@ daeEPier AzT IR 3
A 242+ 0.39~0.56 kPa - m¥/g2 0.31~
0.42 kPa - m¥/go 2 LAHOE A% A
o] A% ko] tha wgtrh

AR YEE o] g3l A3 A9 TEA
FE B8 208 22X AR A9 g
A4 0.85~2.25 kPa - m¥/gel Hl&] 4@ w
< g Ve, o Zrate] dede A
7HE gZole AR AR el Hu A
HEo 2 B o9 dF7 B2EHA g17) WE
olgt AtEH T}

2z gEso s A|Zzg BUF HA7HE g=
& ol gste] A% A AGAFe GUbF A
R HE G524 A GEAF 1,08~2.58
kPa - m¥/gVEt} ¢ A= @& vEhd o, Al
# A 52 0.60~1.29 kPa - m¥/g?e ]
=8kt

Fig. 5& %3 A7 HZE o] &3] A
& A9 AEAFE Ve AoBA A &
&¥o] 0.51~0.69 mN - m¥/g2og Q9% X
dA el riRA 2 71 v BE G UEde
o WA A EgEe 1 04~1.15 mN - m¥/go.
2 =44 529 0.83~1.01 mN - m¥/ghth
B = g velyn, gl Qe re
Hahe A 7B gxy BT H&d AR U
Bhllont dyddspios Az dA7F da
L AE & vehen, 4y 9 47e-
itsteay e dRe A BY A= e o
BT

AR YZE o] g3l A3 A9 AEA
FE FUG 2 2A AN dx]e 9
A4 1.87~5.15 mN - m¥/gitt 433 @
e & JER ol¢t e ZE ghe] Aole
M gz ¥gEo] sl ARl A9MF
%ol 7€}, 3, BUF ARE dEE
g3tod A% IR JAGAFE SR Azt
P gEon 2AF P9 GRS 0.97~
.63 mN - m%g 2 A& FHAAFY 0.75~
2.21 mN - m¥/g*o Rt} i @ r ge Y
EfiT)

Fig. 62 U2 7} A%E #3539 #AE 9
ZE o|lgdte] 2AF A FdHgE vEhd A
o84 w4 thE¥e] (0.83~1.94 kmZ v}

Hdr & 1o X oy X

—

E5 vjgtd w2 A= & dEpion, Wy
A Aol 0.62~2.67 km, =34 F2%o]
7V e 0.49~1.48 kmE Jehid "=3
Wy 1wo] zlole A¥dEshyol MY & 7
T @& Jehlen, dZd-gitsleay, 4F
Yo XY iAol AT

WUE AR g2 E o8t A A<
debge 2 AR A AYF A9 &
@ 0.70~1.35 km9} ¥l3 2= 3¢S A
v AoE Jeigen, duUR AHE ¥ d=
o2 2AF FAe] daH 2.39~5.39 km ¥
g SR F 1.55~2.89 km*P R} @ A
o2 Yehged oRA& A F%ol #5307
Yoz g

WUE AR g o83l A8 X<
AFANIRAEFE Fig, 7oA EE Hie} ol 4
A Agse] 2.03~7.19 J/m?E 7} B& g
& veldod, w44 5% 3.67~4.67
J/m? AA ZgW ] 61~4.67 J/m?e 0]
qom, dZEHezr Az M FEE F
A ERY] R e FHo] Bt ¥
maEeE ARngspyges A23 ax7) 7}
B e #g oy, dzE-ditseay, &
Zejgel o2 A

Fig. 82 Ztzte] HuEglyo g A2y ALE
HEE o] g3l 2Ag A2 YWAHARE Yehd
AOZA, EFHEZ e WA NERY dxvd
S AYetd, WA A A4 JsR
o] A9 Y AL Jeyer, A F&
ol WALl 71 Bty BEgHEEE AX
s oz A|R3 3|7} 4,3~25.282 t}E
gxguct A Jeigon, dEEy &
g-Itgedagoz A2 FRe A2 1.08
2 1.0~2.73 & ¢ Wi},

YR AzZER g2 E ol&dld A A<
YAEE 593 2702 2|3 A9R A9
AR 4.0~20.33)° Hgte] of-¢- *& g vt
itk 39, "9UR A7 g3 gEo g 27
g AR YAR 7~1733YR0%e 9w s U
got drdegsigoz AT e Al
AR FY WAHAE 6~193% u&d D=5 YE
Wt



92 s - 244

4. 2 E

-

2 @FelXe @A FdlA mlo)& Adriel 3l

£ 2UTe] Qudg 2 AR YIE o] 43y
AZE oo FXE AR o€ A9 54
< B4 v, A dazAe of seA
< AESGY. oy MEE BEYE =98
o 7] ¥ Bx v}E PILE A Fstm, Q)
& o opg 7] HAE Y8E sk 9y
AF B9 FAdH BEY 2247 G f BB
& AHHoz FFF ANEE /¥ WA Az

542 7R adirh doldl @xle §4e
2o the 2,

1. AZF 349 formation UFH HIg
AzF JAET AR Pxa A3 o] ¢
3E. EFEEE A dlSEe] £l
o A3A &%l 71 BT H I
gdolde dxddspgoz 23 dx7t S48
Rek.

2. WATE AR By} uR YTH}
Fatgon EFHIE LAA U§Yo| Fad
Aoz Jeiytt, gzl slojde d¥dg
o g Az IR WAyl ohg Hxghy
o2 Az AR 453 I

3. BERHEE AR Axs} vy Hxuyg
453 gnon], x4 d5go| g FFER
o Ech d=Zsydse 4y ¢ 492g-
skl e v A%E Uehyen, A
vEsiyo] wgit}

gx - Fo]7]E 31(4) 1999

4. Az A 298 A=y 54L& E4¢
23, 9y gz A2 dA7F RE P
M AR d=e Az gAET ST

5. A%E F5 W2 d=S4e WA N
F 3 A dEEe] vk £4E vEley
AvFelde YA HFEe], HARFANE =
A dFE] i Fzagen, A L%
o] ol B AR RFM B

6. Bzayd ZESHL AR P}
Hol whe st AstAl vehston, d¥egs)
Moz AxF FA9 =7t vind dFE B
< vehith A HER A2 FA9 gl
Me dddspiel @47t M e AES
e velen, Yo s Az A9 7
=7 7V EFsAT

o] &
(=1

| -

&

Ho

1. e} %, J. Korea TAPPI 31(3):96 (1999).

2. HE 9, wHES, M H4E, ]. Korea TAPPI
4(3):19 (1992).

3. R, RS FIHS 2 EmRe] 8
3, ALK KRBT 18R (1994).

4. B, #Ei9E, ] Korea TAPPI 30(2):74
(1998).

5. #HFEH, W, J. Korea TAPPI 30(2):85
(1998).

6. Hel 5, BUFE o] 8T A2 HFEA 9 A
Z, @A HALFE A5y diem
2] (1996).



