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ABSTRACT

To conserve wood resources for papermaking, chemical compositions of the hemp (Cannabis sativa L.)
bast fiber cultivated in Korea such as holocellulose, a-cellulose, lignin, alcohol-benzene extractives, hot
and cold water extractives, and ash contents were investigated to manufacture the specialty packaging
paper effectively. Significantly very low klason lignin content of 3.3% was accomplished by removing
of the outer shell of bark. Laboratory soda pulping method which is very useful for the nonwood fiber
was adapted, and it was found that there was no significant difference in both kappa number and H-factor
between 25% and 30% NaOH charge. Hemp pulp cooked with the laboratory digester in 25% NaOH at
170°C were mixed together with the wood pulp(NBKP:LBKP=1:1) in order to find the optimum mixture
ratio which exhibited acceptable paper strength properties such as tensile index, burst index, and tear
strength. When 10% of hemp soda pulps was mixed with 90% of wood pulps comprised of SWBKP and
HwBKP (1:1), all physical strength increased significantly. The physical strength decreased as the
amount of hemp pulp increased because the cell wall of bast fiber is very thick which causes low conform-
ability and low fiber-fiber bonding. These results showed that paper made of hemp-wood pulp can be
used for the specialty packaging paper which requires both the characteristic surface properties and the
high physical strength of hemp fiber.

o A stw A 31 A st o & A| 2] &8+ 3} (Dept. of Paper Science & Engineering, College of Forest & Environmental Science, Kangwon
National University, Chuncheon, 200—-701, Korea)
1 1Al A A} (Corresponding Author): Email: mklee@kangwon, ac,kr



1.ME

2147] o Sof A @A 7h45 85 3
S AEELE A THARA 3 by 2
itk T2 W tel Apurate] 745

. b

Hdo 1 ¢
=c‘)1=

2
ot
T
1-011
1o
ofN
fo
ox,
rlo
oy
BN
1
Kl
o
)
=)
re
u
Sl
oH,
o 12

93 70 AL o) A4S © S 74
PERECEE B P BT
ARAA 59 o §2 i o] 2k
£ 20l o F7hshe Fol 4
7) 913 4t 85 A st

g Qg

u
ol
ol
o Mo ofy o
L mu ¥
)
o X
of
ol
¥0 w2 T ok

Mg o
24 fe
s}

gr)f
- 4=

riot o

o > e oy flo

o

o

R o
e
N
>,
i
4>

to £ ot
d
lo

Rl
~
-

L4 op

—_

°
[«

—

o ol
oo K
ok e
)
ox L
i3
H1

=

o 5=
o
N,

ol
B
=

fEL ofN U
of
* N
>
N
~N
rr

iz
ui

o =
fZ o
=
E.."l‘
=l
e 2
2
=
Hu
R
Bl ie]
~

ne

o

i
e e &
[e]

| ot

agasse, 2, kenaf, hemp 5] 3l

A dAZ 54 Bl A
Farol golstn w7 7o g A
T FAHE E AR of 717 o] A
ATk B3 Yt sHER
A 71018 7Hs 20l A
54 daE 7

]

)

Edo‘ﬁoiigi]-mu]-m;émlm
wh Sk N N T r
"‘@l%olr%o
gl = fr o © —
— o -
Jfrmkr-g f‘ﬂ.ﬂ~

j; g

OlN m)l_hj

)

o H g

I

=

Fﬁﬂlfr““
1.

o e jo D gf

rr T

& AT AE o of5h 49 Bo] A k7o
oA Atare) 1 4 22 AER 2 2
B Q) o] A 3-6m 7k e o] mh
F37k A9l glol Auh7t §ol
stol 27 Ach®mapy 2 AALE hemp 2}
AEECEEESL U TS

)

o
5=

kg

[¢]

2 oo o

I

o O o pe wju |
o
oo

o Dy -

H e

o

& o1& S715A ML (A 1) 31

2.1 A=
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Table 1. Chemical composition of hemp bast

fiber
Composition Content (%)
Holocellulose 78.94
a -Cellulose 61.89
Klason lignin 3.33
Ethanol-benzene 3.55
Extractives Cold-water 13.97
Hot-water 16.00
Ash 3.26
2.2 AlgidiH
221 ACtHES 3 S 224

Table 2. Soda cooking condition for hemp bast

fiber
NaOH dosage
(% on dry hemp) 20, 25,30
Liquor to hemp ratio 10:1
Chipping size (mm) 50
Cooking temperature (C) 130, 150, 170

Time at temperature (min) 80
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Table 3. Sheet forming condition S % 40 8 09 a9
Ratio of NBKP to LBKP 11 b
Ratio of wood to hemp  10:0, 9:1, 8:2, 7:3, 6:4, 5:5 Fig. 2. Effect of cooking temperature on kappa
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