Journal of Korea TAPPI
Vol. 42. No. 2, 2010
Printed in Korea

54 AFAR LS 98 4957 Bz B4

ez - AR A - o]z
(2010 59 292 A 4=: 2010 6Y 15 =)

Characteristics of Lotus (Nelumbo nucifera G.) Leafstalk
Pulp for the Development of High Performance Paper

R .
Tae-Ho Choi, Ji-Cheol Seo and Ji-Nyeon Lee
(Received May 29, 2010: Accepted June 15, 2010)

ABSTRACT

This study was carried out to investigate the pulping and papermaking characteristics of lotus (Nelumbo
nucifera G.) leafstalk for the development of high performance paper. Anatomical and chemical proper-
ties of the lotus leafstalk were analyzed. The pulping and papermaking properties of the lotus leafstalk
by conventional alkali and sulfomethylated pulping processes were also evaluated.

The length and width of fibers were 0.06-3.32 mm (av. 1.23 mm) and 3.47-25.6 um (av. 20.7 ym),
respectively. The length and width of vessel elements were 0.07-0.78 mm (av. 0.20 mm) and 14.1-330.0
(m (av. 54.13 pm), respectively. The fiber length/fiber width ratio was 60.20.

The extractives (cold water, hot water, 1% NaOH and ethanol-benzene) and lignin content of lotus leaf-
stalk were higher than those of plant bast fiber. The contents of holocellulose, lignin, and ash were 73.8%,
24.3%, and 4.3%, respectively.

The pulp yields based on pulping methods were sulfomethylated pulping av. 52%, and alkaline pulping
av. 42%. The conventional alkaline pulping shows better pulp and sheet properties than the sulfomethy-
lated pulping which was modified pulping processes. But the sulfomethylated pulping shows higher
brightness than alkali pulping.

In the consequence of FE-SEM observation, lotus leafstalk pulp consists of various kinds of thin walled
fibers which have large amount of small pits.
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Table 1. Anatomical properties of lotus leafstalk

Fiber morphology Part Range Mean C.V.* Length/width
Upper 0.06-3.13 1.23 52.05 71.97
length(mm) Middle 0.42-2.58 0.99 37.32 48.28
. Lower 0.09-3.32 1.48 36.45 60.36
Fiber
Upper 3.47-18.7 17.1 32.67 -
width(;m) Middle 5.33-22.5 20.5 23.37 -
Lower 5.61-25.6 24.5 21.95 -
Upper 0.08-0.78 0.24 69.86 4.45
length(mm) Middle 0.07-0.37 0.19 34.27 3.78
Vessel Lower 0.09-0.55 0.17 32.23 2.95
Upper 14.1-140.0 53.9 48.11 -
width(m) Middle 26.9-330.0 50.3 33.76 -
Lower 31.8-120.0 57.6 36.27 -

*Coefficient of variability
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Table 2. Chemical composition of lotus leafstalk
Chemical components Contents(%)
Extractives
Cold water 8.8
Hot water 9.9
1% NaOH 49.2
EtOH-CsHs 4.5
Holocellulose 73.8
Lignin 243
Ash 43
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Table 3. Characteristics of lotus leafstalk pulps

Properties Alkali pulp Sulf;r;ll;thyl
Freeness(mL,CSF) 380 280
Apparent density(g/m’) 0.47 0.45
Brightness(ISO,%) 253 49.6
Opacity(ISO,%) 97.9 89.5
Porosity(mL/min) 46.9 26.1
Roughness(um) 10.9 8.9
Stiffness(mgf) 139.5 117.3
Tear index(mN-m'/g) 3.92 3.40
Burst index(kPa-m’/g) 232 2.12
Breaking length(km) 5.47 5.36
Elongation(mm) 1.1 0.9
MIT folding endurance(times) 7 11
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Fig. 2. Tear index and breaking length of lotus
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e

[
=

o}
i
rlr
N

225 P98 dobgs

L 3, 7hA7k 2@ o] Qe L

o] 145 ke a7k s o] A6
o HH WAL 2350 AR
o

e

o O mx
Hr o @ o M oJo g
e ue @ o ﬂllm

kY
T
L3
LT
)

MR B O )
B
o
i iy o
A% ok
1o
A,

o 12

N

M)
ooae

i)

G

H

bl
i
o,
9w

B
a0
ol
1
(g
o
r

K o &

&
zwzﬂMhmmaﬁq

4> T o
I e Y N (= T Te
W e

o
-
s &
o i
S
=4
O
o
Q X
m Pkl
ﬁ
R
&.
|kl
e
EE
O
HU
L
EN

Alkali

Y
o N

MIT foldig endurance (times

i

Alkali
Pulping methods

Burst index (<% t/g)
w

o N O~ O

Sulfomethyl

Fig. 3. Burst index and folding endurance of lotus
leafstalk handsheet.

~

T,

2

o

il
o
o

N 1o
J;
e
ol
HT
rlr
nZ:
ozi
RO
R 2 o

14
H‘I
\
_H
10 o)
ol
o
S Y ox
32 (™ Jo
ru& ol e

ol

°l7P Xﬂxﬂﬂ} Lo ZﬂZEl éOH o}
Fzopo] dxvsiof vlsto] g
EP;kOUrJXPOIL olulskich A &
AL odze oA E 9 ntd 7} 9
=5 /\—liu-"Elgl,l:Ho] ob7te] W3l E ok
7 0.2 Lot 1 Zfolis 31 99tet.

o3l
H
N
rlo
m&. ofx

b
;.:L

N

3.5 FAMEXIAD|IE 2

Fig. 4 Yl Fig. 5= &= 3l v s} Hzopio

Sulfomethyl

Fig. 4. Scanning electron micrograph of lotus leafstalk handsheet.

(V; vessel, P; parenchyma cell, F; fiber)



Fig. S. Fine structure of lotus leafstalk handsheet.
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