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Evaluation of morphological properties and papermaking
properties of corn biomass
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ABSTRACT

Corn stalk, one of the most abundant agricultural residue in the world, was examined in this study to use
it as an alternative fiber source of wood fiber. In order to find the proper way to utilize corn stalk more
efficiently, the morphological properties and the papermaking properties of the, bast fibers and the corn
pith, were evaluated respectively. Although the bast fiber fraction showed comparable properties to those
for hardwoods in the fiber properties and the papermaking properties, the pith resulted in low brightness
and low drainage rate. But the short and flexible fibers in pith fraction led to dense and compact handsheet
structure, correspondingly the higher sheet strength. There big differences in properties between bast fi-
ber and pith should be considered for the fully utilization of corn stalk.

Keywords : Corn stalkbiomass, Bast fiber, Pith, Papermaking Properties, Morphological Properties.

1. M2 Ao
Al

=
ShElo] 1A 2ERQ S4at A AAHOR  eg AREA /b 2 E%@% g A7 9
A ZYA AR T Qs 2B st eA B3, & Zmolgkm g & gk,

S0 FA ARG FRY AFAAY Wbkl o)A rheFe S84 o] A AlA K2 i B
HEALE QTR BYARE FEHE S FAT L o] AME T Y S4o) A9, FAE Ao

1 Zddisty, sJyHastsl 3444538t} (Dept. of Biobased Materials, College of Agriculture and Life Science, Chungnam
National University, Daejeon, Yuseong-Gu, Gung-Dong, Republic of Korea)

2 FEY e, AP sisl EajFo|nsta}t (Dept. of Wood and Paper Science, College of Agriculture and Life Science,
Chungnam National University, Cheongju, Chungbuk, Republic of Korea)

t  wAIA A+ (Corresponding Author): E-mail; soojeongesf@hanmail.net



N
i
N
N
ofr

lo

Z2FHA Fotal =
w2 BEE AL 7]
ot =SS 9
TFNEFO] AlEE o] $h=t| St
E3 A3AA ] B4 et A7V E st
o4 AR ) A 25 ol 2 A 528
e S AE2AE B8t §3)

I

>

U

i

rlr
o im

E
Yo

4o o ©
o2
o or
s

rd Ar
ol
o:

ol

2012 A z25H= uh of| i3 a1 = ook
7ol olof 2]t 9]

A4 02 A AFle] 12T} 3o thgh Al
of wp2 BajE o) Y o] RE Fo that oA
29 S FH 3} Fol H G 3t A
W 2ol 4] gats) o] ol it F 5o ket
Folof ot S By EA S Hrbstgn”
1 5 g4t HEsle) o]

HE R P22 5 A 23
75 Aol tat chakgh A1
FHgo) St ol tha
7ES 7|He R g S

ol oox B ooz ook i 1o o

Rl o
2 o

N

o

]

lo

4

L o|n
ol HI o
T 4

] 31

t:
>
o
ot
N
of

O
O

o
o
)
i

H Q
)
J
5

2 o
i)

lo
&
&

1
1o
ofX
o

3
FE

D I

oo
o

e
1)

ofo i
R )
o
z ¥R

o

ol
2 by
ri
et
2 o jr 2

vy
i)

o &
m
)

i
[kl
1o
ik
oo

ox M
_E_l,

30 M o
Xorg

N
ol
=
)
r
re
-
ol
i
)
o2
=,
pacs
il

Tl @A SES &) 7H‘?%*£1°1 -85

52
flo
off
22
-z
2
i
rO
I
&
e
=
lo
=
i
o
m \(
oo

o
=

O g
5

i

é

i)

>
x0,

oo tlo
M 2y o
N
Lo K
o X
e
So
Jo
oI
-z
2hs
1o
Am
o,
rlo il
o

ok

2

K1
JH.HII_I

o 2
fo
I r
>
=
lo
ﬂ

e, Mg o>
m
ox
off
-3
N
fin}
:
<t
Am ®
ox

2 o

=

=t

N

o,

e g
ol
of,
kl
o
H
ot
4
do
i1
Am
ox

N > 7 o ook
re
-
i)

0N
il
o,
Bl

Me
30
Ir
o
i=)
-z
T
|
B[P
-z
M
o
-
ox,
ox,
ol Mr o

-~
~

ol
-

S
N
N
offt 4z
0 Flm
1o
o
o
L
o,
=
b
)
Am
ox,
oo Mo

_OIL

e
e

ol

e

i

Wy fo Somlo > ¥ pE BN St 2 oox Am R
Lo
oy
oX,
ox,
Mr
e
u
d
Am
oXx
=2,
2
fr
i
o
il
o
)

to
X
T
Ql’.
N
(o}
o
N
e
_|>i
il
i
=
o
ol
i)
=
by
Ql’.
¥R

.

2.1 A M=

2 AN AR S ET =S
A AQHTE Ao ZH AYH T k3L

go ok
=
=
5
ry

SRS B3 . Fo|7)4 42(2) 2010

AR F, S50t o Bel 2 9 L AAGF S
AL ; 7

L
REE RS DR
o) B 2 HelEglon], 2 844t o BB 52
AA317) Ste] S5 A2 T Ashe] 24 2 A
& AT,

4Gl 2wl ol 9%t 32 54 Hhe
° £ 53 E45to]

water extraction) 3}¢ 01 2 W77 & ALE-Slo] 4
A7t 5ot & 4=FZ(Hot water extraction)2 A A| 5}¢
Bl 29| = BrrskeiTh vlSA- 8l of Tt 5
S5 B7kst7] flsto] a2 (1:2) £-8mfof
A 6A]17F5-2t Soxhlet =Z(TAPPI Standard Method
T204 cm-97)2 AA|3}E o, &zha] 52 NaOH
19%9] kel 2004 1A7HER BRUZ|E A}
Bsto] AAJeIGT F7]8 5 552 525+25°C o &
Lol A 4A7EEQE AaAX] & SR 9| o= Ht
(TAPPI Standard Method T211-om-02) 3} t}. E3+
Al& Y Lignin 32 Klason lignin 7} (TAPPI
Standard Method T222-om-98) & %]-&3}o] =743}
ek

2.3 Holocellulose &
A=-HA (1:2) g A 28 A 25 0.2ml
o] WzA} 1.0g9] olFdAAIERS L3l
Col g2az0 A 4715933 HHa
AASE S, FEALEHE FALE oitsto] E2AE
A S AT a-cellulose 72 &1l

[¢]
EF §doz FE3to] Fristel e, B-cellulose =
a-celluloseZ A o Al AR LA BH5}0] 30%0}
HEARS 2 2F 100 CZF ol A] B-cellulose S 335+

FZ =439t} (TAPPI Standard Method T203
cm-99)



2AYG S I3 944 vhoorj 2o ey B4 9L 24

2.4 S0e] HE 2 XX

ol A Bt olul g Wl R B A 2
222202 7H2F NaOH 10%2 AQ 0.1%2] &

4:19) H] 8-S M7}l ar tho| A AE o] 23

l_O-b

>

aL, Ao Xl ZH2ko] AR5 gg-sto] 2225 A 28191
th $2A ARAIY "@44r= TAPPI Standard
Method T211-om 020 W} 2As}Q 11, A 2H &2
z) o] &AL 20+2°C, Rh 50%0)|A Z&AE 3 &
TAPPI Standard Method T220 om-88¢] u}2} =43}
pil=

3

ot

N
—_
o
@

A

o] AR EEo
=

sick e 530 oM v e 2ol
o FEEE AS o At 59 1% %

Ia] S5 Alofl= FARIR 50% o)/ de] & o] -3l =

AAHOZ HA{E 5, SEHNEZ QA FFe oF
65% 715 £A)8= AL & 4= itk ESE holocellulose
< a-cellulose o] §FaFo] 71 W2 /45 Kol A4}
tfd o 2 g2 k9] B-cellulose & &5 = A&
U9t Bade ¢ R EET
o] ZAdt= A o= ElyTh

rir
rO’
=y
o
Jo
=2
fin}
5.

3.2, 2l 298 ACHEY =847t
Lo ZH Bojd g ArhH Y-S A Ea Y
=gl thate] ZAE 7} 3FGITh Table 30 4] K= u}
o o] Qlu]dfrol Ao B § 82 32% FEA L
U 0| 9] 482 14% A =2 & whe 4-8-5 Uel

Table 1. Extract amount of each corm biomass depending on solvents

Cold water Hot water Acetone 0.5% NaOH 1% NaOH
Extract (%) Extract (%) Extract (%) Extract (%) Extract (%)
Bast fibers 19.5 20.2 5.2 43.2 61.2
Core Pith 12.5 13.6 4.2 19.6 494
Table 2. Chemical composition of each corn biomass
Components Bast fibers Core Pith
Pectin (%) 53 1.7
Ash (%) 9.1 7.7
Klason Lignin (%) 21.0 13.1
Holo-cellulose (%) 68.6 63.0
a-cellulose (%) 56.4 46.3
3-cellulose (%) 41.6 43.7
v-cellulose (%) 7.0 10.1
Table 3. The pulp yield of com stalk after soda AQ pulping
Total yield (%)  Screen yield (%) Reject (%) Kappa (%) Lignin (%)
Whole crop 31.66 29.43 223 31.25 4.94
Bast 31.95 31.79 0.17 29.44 4.65
Pith 15.36 13.56 1.80 39.81 6.29
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SEI 15.0kv X100 100pm WD 12.2mm

SEI 150kV X500  10pm WD 12.1mm

Fig. 2. Surface of handsheet paper made of the corn core pith detected by SEM (X 100, X 550).
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Fig 3. The physical properties of handsheet paper made of com stalk pulp.
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