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ABSTRACT

Frankincense resin was applied to Hanji to improve its physical properties. The resin-treated paper
showed the increasement of physical properties such as weight, thickness, and density. The highest in-
creasement in weight and density of resin-treated paper were found at 30% treatment concentrations and
the largest values of density were 41 g/m” Hanji. With the increasement of concentration, the brightness
was decreased and transparency was improved. Of the mechanical properties of the paper, the tensile in-
dex and burst index showed the improved values. The tear index, however, was decreased. The frank-
incense resin showed the highest result in the tensile index of resin-treated paper and the basis weight
of 41 g/m’ Hanji. The air resistance of the resin-treated paper got improved with the increase of the con-
centration and 105 g/m2 Hanji showed the highest values. The highest improvement in air resistance may
make the resin-treated Hanji possible to use for semipermeable materials.

Keywords: Frankincense resin, Hanji, frankincense resin treatment paper, physical properties,

strength properties
1. M2 A, A 59 Qe of 242 4SSk $2) 9
AERAL B4 E g otol TS PYOE A
S 245 BAB ARG o] WA, HE PG 2L FAt ARHE JORA S Y
2 Fol 2 AAB AT BEI B Folo]7] e

e o] 324 (Egun Housing, Changwon, 631-852, Korea)
g ast7iedistn ol 2ol A 253t} (Dept, of Interior Materials Engineering, Gyeongnam National University of Science and
Technology, Jinju, 660758, Korea)

1 LAl A 2} (Corresponding Author): E-mail: slyoon@gntech, ac kr



FEEA AR = E A=A

Sl

=3

=

au

o, ol
N

N

>
=

FLEO| upgh A 2 ALG B o) A gkt
L BAXA NG GRS thf

N5H 2Rl A FAol &
A AEA 2, 78 A
FES AR A A
127 %5 547 9] 7] 54

=

K
ol Sk
o
o
o
~

do ofr 4
$
2

ot
oz
o

R
oy
i

Bt
mlﬂl r_(z ig
N
ook
ol
N
o
olgh

o
o
e ot
=
ol
ol
1=
rok

ofh i Ny fob ok m
o
e =2
4=

2 = ofr

&)

N

4o o
<
>
-
Jo 3
o N
o o
244
R
LTS
2
N
ol
2,
fijo

Borrorr

_O|L
o oo Koy

= A4

B
_|>i

&)

o L

T Ne )

I )
Ry
4o 12
-z
£
=
-0,
S
1o
>
=)
N
12
(o]

N
o
N
ol
i)
1o
o
Jhu
r_l
e
o
Hu
o
g
ol
N
> 2

d
i

PN
(Frankincense), & ] Y} (Olibanum)o] 2} &}, &
F2 A7t B2 2% 11 Aof Tk} 3 Abgto]
upg} o} 7] o =7k gojd tof o] 28 EFE 3 9]
F FaFol ZgrE o] 9l %ol o HMEE L
o2 AEo|y AAF R AMEE AT o
Fwelo Raple] g AgE
SRS e g, v gl of 4ol

A 5315 2T o0, B4S gl 224
, A T ABARE A
= Qi) ofgtu|ofof A = f-3Fo] AIA o] A A = of F
HYSHA AHeE 4= ok FAsk o S vetet
S A E o, BT, Z&H A At T
B0A 250 ARga gkt

Ay o] $ 02 [ NEAL ELRA
Fob 29 45 2 715}

O

fr r 2 o
o

RS N M
offt i ofy Al of

> fo
2,
>,
N
AA‘
U
m!
E
H1
pacs
2
o
o

=2
I
>

[e]

sy B HH o
lo M o
~
g 1

. 12
o
o
=
g
f
of
ol
2
ol
H
N
)
o
ol
o

Jo U
oot &

19 o 0L HI o

N
ry
Jo
ok
1o
o= )

- ich
ek
o,
2
=
ol
re
-4
=
nd

4o =
-
=
tott
N
K
-0,
N
il
1o
1=
Hz
i
Lo
12
Y
Ml
i)

%
2
B>
%
it
L
ml

>.

olN
N
fu
i=)
B
BN
J>_4
ot 12
o

é
sk
K
Rl
QL
8
o
ot
Eﬂ
Ho
oSk
rlo
ukl
>
=l
1o
ox P~

=

o
1= o
ot
o
=
N
=)
B
o O

N,

=

ox

Y

o U

R —
fo

w2 o rr X &

)
1o
ik
ox.
o
o ﬂl.?i'

A

£

MP-9(Matrix metalloproteinase-9)2] A4
gof o] e, FAFUS O 2HA ZA
of Beld W ARAR &4 d £ 9t
ol A= ohA A et aFe AE Ao A
[ of 241 = 7dsty] s faFe A9 =

BN
Y

o2 e o do off Az mo . lo o ox o g
oN ox rr Hl ox o o Hr po i I T

rh
2 org
-

olo

ol
o
2
i)

A 27

A

A, A=, 3 A=A 224, 354, FreA

Aol Hsto] HESFA

2. Mz 3 gy

21 SAX=
211 |8t
B Ao A AMEE 3 A AE ol AL A

< Tt AHgEt

2.1.2 |axz| 30|

BT A E 93l AHEE Fole dEdtA
2 A Q7| o] g of o5 HEFAH o2 AxH FHA
2 % [HH-41(41 g/m*)], [HH-105(105 g/m’)], 1}
ARZ JAEH A RS Aot ax) 24 T4
Z A7)0 Qe Az FHFN 7| A A [MH(A45
g/m”)], BAF8-2] [CP(80 g/m”)] % 4 Fo|ot.

2.2 AMAUH
221 FEX EH|

THAL A LA 2N DI T 2
=0 T Utk #FE EH 5], L AEH 2 A
2ol 2T 7 #AE e EZ e 4
24 A7 A ste] gl AR st AE w5
7|2 9 T s

2
1]
lo
[o
toie
B
!
2
)
'
_?L
rir
do

30,40, 50%)2 o Qg o] §aAIA f3F Ao
2AsHT 24 S §9

227] u] 2 8] £ 0] OR(Original)2 L} e 21, &-8F 4]
A2 DL AL+ {F A Z ol Q7] o] &
AET A2 AL 002 Yt

&, 7N ASA, EAHE A 9 2t Folel|
29 £ 4 W= KS MISO 5340 o))



28 %1}_\:1] .

= 2% 7)1 AEHA], BALL R ¢ 2
2] 2] 9] ¥ A = = KS M 70269 2] 3 =
g == JIS P 81380 of 274 qtt.

Folof &
3

AL,

$79 2 £old] 4
o) &= A A A Z o1 %%| 2= TAPPI T 494
om-88, 91 & 7] == TAPPI T 414 om-88, 7} & 7] %=
TAPPI T 403 om-91, & 7] == TAPPI T 460 om-11 Oﬂ
o8 24 stelt,

7| ATA A ARG A= 2 A 7] o] ) Al2H Fol
o] 7] W& of 7] A H8(MD, machine direction), ZH}
3F(CD, cross direction) 2] W 3FA] 2 7F31 Q17| W&o
%74, 914 A= MD, CDE 2 245 5ith,

. ZaH 1

w

2

2| X|e| 2| dE
3.1.1 52 &7t
HH-41, HH-1059] 4= 23 %) ¢} 7] 4 3% (MH), %
A}ﬂxncp)sz} Folo 43 A Y FF F7H,

% F7hgo] istel 243kt

Flg 12 73 s 2o o3 T3 HokE He
W Aotk HH-41 52t x| ¢f 7] A gHA], HARE Al =
% 308 He7tA *1 A3l Tl S7HE T 30%
ool M F7tE = Fol A& BFE Holm o 15g

74 Z7hE Qi @ FA 7} £ 718 HH-105 8 g
Ae e 3FY Folit $F S7Feo] 20, A
55 20%5H Zohwel AAE AFE HolT g
B, % 30% ol 46| 2718 9ek
Fig. 2= ¥ A8 o 4 FF S7tee U
Hh Aol oh. 33 Z7Hol A = HH-105 52 8407}
=A% 7S 71 AT A 7E 350%7H 4] S 7}
S olth. /| A5 0] 9] 3 5 & B ARGA] <HE-105 <
HH-41 ¢o 2 B A-22 9 HH-105% 9F 150%71 4],
HH-412- 0k 220%7} 7] Z7}H5] 9l o}

BARe 81 8 BAEA o] $FLA AL T

BN

N
>
i
[kl

- £o0]7]% 46(6) 2014

35
~—HH-41
80 -=-HH-105
25 MH
—cp
20

Increase amount(g)

] E——

0 5 10 15 20 30 40 50
Concentration of frankincense resin(%)

HH-41: Hand forming Hanji (41 g/m’), HH-105: Hand
forming Hanji (105 g/m”), MH: Machine-made Hanji,
CP: Copying paper

Fig. 1. The amount of weight increasement according
to concentration of frankincense resin solution.
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Concentration of frankincense resin(%)
HH-41: Hand forming Hanji (41 g/mz), HH-105: Hand
forming Hanji (105 g/mz), MH: Machine-made Hanji,
CP: Copying paper

Fig. 2. The weight increasement rate according to
concentration of frankincense resin solution.
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HH-41: Hand forming Hanji (41 g/mz), HH-105: Hand
forming Hanji (105 g/mz), MH: Machine- made Hanji,
CP: Copying paper, OR: Un-treated paper

Fig. 3. Thickness changes of paper according to
concentration of frankincense resin solution.
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Fig. 4. Density changes of paper according to
concentration of frankincense resin solution.
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Fig. 5. Brightness changes of paper according to
concentration of frankincense resin solution.
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Fig. 6. Opacity changes of paper according to
concentration of frankincense resin solution.
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Fig. 7. Tensile index changes of HH-41 and HH-105
according to concentration of frankincense
resin solution.
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Fig. 8. Tensile index changes of MH and CP
according to concentration of frankincense
resin solution.
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Fig. 9. Tear index changes according to concentration
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according to concentration of frankincense
resin solution.
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Fig. 11. Burst index changes according to
concentration of frankincense resin
solution.
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Fig. 12. Air resistance changes according to
concentration of frankincense resin
solution.
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