Journal of Korea TAPPI
Vol. 48. No. 3, 2016, 66-72p

ISSN (Print): 0253-3200
Printed in Korea http://dx.doi.org/10.7584/ktappi.2016.48.3.066

UANMQE TEE BEEC HZX US4 T}

42120161 5 26Y), 2822016 62

Manufacturing and Characterization of Pulp Mold with Rice Husk
Fiber

Hyung Min Kim, Yong Joo Sung ', Young Seok Park' and Jea Chul Shin'

Received May 26, 2016; Received in revised form June 15, 2016; Accepted June 20, 2016

ABSTRACT

The applicability of rice husk fiber as a raw material for eco—friendly pulp mold was
evaluated in this study. The higher demand of environmental friendly packaging material
resulted in the more interest for the natural fiber based pulp mold, The rice husk which is
an abundant agricultural byproduct in Asia could be defiberized by an alkaline digestion
process. The changes in the pulp mold making process and the properties of pulp mold by
the addition of the rice husk were investigated.

The addition of rice husk fiber to the pulp mold made with OCC or UBKP resulted in the
increase in drainage at the pulp mold forming process. In case of UBKP pulp mold, the
addition of rice husk fiber increased the drying efficiency after pulp mold forming since
the structure of pulp mold became more bulkier by the addition of the rice husk fiber.
Those results showed the rice husk fiber could be applied to the pulp mold manufacturing
as one of the eco—friendly natural fiber resources,
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Table 1. Pulping conditions for rice husk fiber

Rice husk (g)  Effective alkali (%)  Time (min)

Temp (C)

Ligour to rice husk ratio A.Q (%)

1000 15.5 120

170 5.1 0.3
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Table 2. The fiber fraction of rice husk pulp
after alkaline pulping

Flake Fiber
7.51 83.79

%
Rice husk fiber

Fines
8.71

Table 3. The ash content and WRV of each raw
materials for pulp mold experiments

Ttem Ash content (%) WRV (%)
OCC 15.45 49.7
UBKP 0.56 50.3
Rice husk fiber 1.42 62.3
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Fig, 2. The change in moisture content after
forming process and drying time de—
pending on the addition level of rice
husk fibers to OCC stock,
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pending on the addition level of rice
husk fibers to UBKP stock,

J. of Korea TAPPI Vol.48 No.3 Jun. 2016 69



#stol
A4
ek

AZEE B7} 3%t} Fig, 22 B 0CCQ
=
%ol

7o) wheh EEAITR FHAskgl ot Al
T o] Sk AA| XA
7¥obe 2o & UEsitt, ol OCCel Blal At ]
i F71Ee] AaL BT =2 AR 57
1 Ehé 3 Fegol] F7IsHHA xAIo] &0

=St} UBKP 7Z-$-+= OCCo= ®F
A 7Yl whet g 5 Shpgo] skl

A 3
wet A2 AR 3 sk A Bl sttt

Aus
2

e
o
his

‘10 O_t..

oZ.:

e

[o rlo = o le
o[)l
10 _101, ng

o fu
o
i

ol

RO
rlr ¢
okfl >E

= o
<)
K2

B2

2
ol

LA} ]
S A=
DP. SAMH H%HMI oE HrEeo HaE

v g 7ksb7] §ste] Zhzhe] 2AH| 2 Az2E 9
A AHE 2447 L2523 £1T, RH 50%)A
i3 EAS Yristt,

Fig, 49} Fig, 504 Uehd viel Zro] AR A7t
Fo| &4 Ha B2 $7F sk AL gl skl
UBKP+= OCCol| H3l| 571E&o] 2tom A& o g 27|
H37F 32 OCC A2 & A2E HEZEEA SAHS
of ot M F7HFol E AL & 4 Utk

3.2.3

e R A og
ool
&2
i)
FE. o, _ﬁi r H?-l
N
o
)
rlr
i)
=]
fl
[
1o
iy
}ll
oX
A=)
N
olr
oX

S ool
ot [

3.2.4 E7{dw oM e HZEE AIFH| ¥
Efx =9

PAKG W7l T2 WLEEY] Y T WS
Bk WA e] WakEe] 2 000

Hrzc Yz

pul

d

7.0
65 4 W OCC Stock

6.0
55
Hs50

E 45
> 40 -
2 35
30 -
25 -
20 -

The addmom amount of rice husk flber (%)

Fig. 4. The changes in the bulk depending on
the addition level of rice husk fibers to
OCC stock.

70 == . Z0[7|2 48(3) 2016

o] L AW o Wttt Fig. 69 252
0CC 100%2 Hz% HE=C Ao EHo|il &=

& AL E 30%2 H7kste] Az Al@ A ol
SALARE ﬂﬂow oko. OCC 100%2] A1gHe] 4

lﬂ

oo _T'_:Lo] 6:]/(‘]5]01 V= AL & 4

n
[
5]
e
>
o o
[
o
‘(>‘ Jlm
xo ol
32
fiul

3 o] AN OES B

(Left : OCC 100%, Right : Rice husk fiber 30% addition)
Fig. 6. Scanningelectronmicrographsoftheout—

er surface of pulp mold samples,
(A: Rice husk fiber)

# A HE 9AZ o &
sof A PFTAAYQ BrETo] Agk

7.0
6.5 J MUBKP stock

6.0
25 1
~50 o
=
=45 4
-

S 4.0 4
D35 |

30 A

25 +

20 -

30

The addltlon amount of rice husk fiber (%)

Fig. 5. The changes in the bulk depending on
the addition level of rice husk fibers to
UBKP stock,



7180] AARGI oG YANRE B ARe) 1y
ol AR A ekt 212 BHolat 4= 9otk

A7ko] Zhas3he

L o
p =
ol o] Arir oz A eyt 43 &
A
7hge] wheh Axd e
ol AMRFY dHLE &2
=it} UBKP 7]8F HIZEC o] #oo)=
= AR A7t
QI 4= glalct,
AlzE XA

M A7k A Ea

i

W

AL AL

& A TAVIYA AU L A F8 FARA

o] BEA T4 $lg vo] emjAamtol 2] Ajw] -
Z@ANE © 52334283)'9] Aol oJate] o] ZolH
Y,

Literature Cited

Kim, G, J., Kim, C, H., Lee, Y. M., Song, D.
B., Shin, T. G., Kim, J. O., and Park, C, Y.,
Utilization of wastepaper fibers for develop—
ment of environment—friendly shock—absorb—
ing materials, Journal of Korea TAPPI 38(2):
52—60(2006).

Johar, N,, Ahmad, I,, and Dufresne, A, Ex—
traction, preparation and characterization
of cellulose fibres and nanocrystals from rice
husk, Industrial Crops and Products 37: 93 —99
(2012).

Park, I. S., Kim, J. N, Kim, D, Y., and Lee, Y,
S., Effects of mixing ratio of ONP and OCC on
physical properties of pulp molds for cushion
packaging materials, Journal of Korea TAPPI
40(1): 47-54(2008).

Sung, Y. J., Ryu, J. Y., Kim, H, J., Kim, T,
K., and Song, B, K., Improvement of drain—
age at wet pulp mold process, Journal of Korea
TAPPI 36(3): 52—59(2004).

Kim, H. J., Seo, J. H., and Ryu, J. Y., The
application of functional additives for the im—
provement of dewatering ability to pulp mold,
Applied Chemistry 8(1): 279—282 (2004).

Sung, Y. J., Ryu, J. Y., Kim, H. J,, Kim, T,
K., and Song, B. K., Optimization of wet pulp
mold process and reduction of drying energy,
Journal of Korea TAPPI 36(3): 83—90(2004).
Kang, J. H., and Lim, H, A., Development of
higher functional coating agents for pulp mold
(I) — Investigation of functions synthetic and
natural coating agents, Journal of Korea TAP—
PI 34(4): 37-43(2002),

Park, S. J., Kim, M, H., and Shin, H, M.,
Chemical compositions and thermal character—
istics of rice husk and rice husk ash in Korea,
J. of Biosystems Eng. 30(4): 235—241(2005).
Sung, Y. J., Shin, S, J., and Oh M-T,, Chem—

J. of Korea TAPPI Vol.48 No.3 Jun. 2016 71



10.

11.

12.

ical composition of rice hull and morphological
properties of rice hull fibers, Journal of Korea
TAPPI 41(3): 22—28(2009).

Joo, I. D., Lee, H. S., and Lee, B. H., Synthe—
sis of sphene — pink pigment by rice husk ash,
Journal of the Korean Ceramic Society 47(3):
237-243(2010),

Lee, J. Y., Kim, Y, H., Kim, C. H., Sung, Y.
J., Wi, S, W., Park, J, H., and Kim, E. H,,
Development of new organic filler made from
rice husk by paperboard mill trials, Journal of
Korea TAPPI 47(4): 96—101(2015).

Kim, Y. J., Kang, Y. K., Ryou, Y. S., Kang, G,
C., and Paek, Y., Gasification characteristics

72 =m . Z0[7]2 48(3) 2016

13.

14.

15,

of rice husks in batch operation, J. of Biosys—
tems Eng, 33(4): 248—252(2008).

Lee, H, H., and Han, K, —S., Study on the op—
timum pre—treatment condition for anufacture
of rice hull board, Mokchae Konghak 28(3):
9-13(2000).

Lee, B. H., Kim, H, —S., Choi, S, —W,, and
Kim, H, —J., Improvement of interfacial ad—
hesion for surface treated rice husk flour—
filled polypropylene bio—composites, Mokchae
Konghak 34(3): 38—45(2006),

Oh, M. T., and Sung, Y. J., Study of rice husk
pulping for utilization of rice husk fiber, Jour—
nal of Korea TAPPI 44(3): 63—69(2012).



