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ABSTRACT

Recently, the use of fumigants for pest control of paper cultural heritages are limited because of the high
toxicity of fumigants and the production of environment-harmfully compounds. Therefore, many
non-chemical methods have been discussed and experimented. And it is recently focused on gamma radi-
ation, which is one of non-chemical methods, for pest control of paper cultural heritage in Korea. In this
paper, we carried out a gamma ray irradiation of papers including Hanji, copy paper, filter paper and then
analyzed a physical properties and optical properties of paper sample to estimate the effect of gamma ray
irradiation on paper properties. In result, gamma radiation have adverse effect on a physical properties
and optical properties of paper, especially Hanji. Therefore, we have to carefully consider about using
of gamma ray for pest control of paper cultural heritages.
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Fig. 1. Gamma ray imradiation instrument.
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Table 1. Generals of paper samples.
Basis weight(g/m’) Thickness(mm) Direction Others
Hanji 63.69 0.152 MD/CD*
copy paper 75 0.100 MD/CD** alkaline paper
filter paper 101.91 0.230

* MD: bal direction, CD: bal cross direction
** MD: machine direction, CD: cross direction
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Fig. 2. The change of viscosity of filter paper
according to gamma ray radiation.
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Fig. 3. The change of MIT folding endurance
of filter paper according to gamma ray
radiation.

MD
120

100

80

64.33
60 57.78

20 —4—Copy paper ——Hanji

The ratio of MIT folding
endurance to initial value (Fo), %

o

4 8 12
Gamma ray dosages (kGy)

8

Fig. 4. The change of MIT folding endurance of
Hanji and copy paper according to gamma
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120

8

o)
o

77.50

47.76

(]

N
o

—&—Copy paper —#—Hanji

The ratio of MIT folding
endurance to initial value (Fo), %
3

o

0 4 8 12 20
Gamma ray dosages (kGy)

Fig. 5. The change of MIT folding endurance
of Hanji and copy paper according to
gamma ray radiation(CD).



46 BaY - HAD} - 9A 3] - FEE - AT e - Fol7]& 42(3) 2010
785 AU S F5ARE A o Blste] WA E Has o
o] ZHA| Upebigt om, Whekgd o) Yl AU S EAME 120
2] 2] 7 8- MDD ol A = ZALFo] SVl 42 31| £ 100 -4%%%
WO FREAGA Y JARE ARl A dekt § e
o0 CDWFOI AL M o] A TS ek sict. L
o E40
. . B E
322 ?JQ%,*E(TenSHe Index) @ 20 ——Copy paper —#—Hanji
Aok Aol T 7t {150 A7 WshEe :
0 4 8 12 16 20
Flg 69 77 80“ %H'LH (iiq j—% Oﬂ /\1 E— H]’ﬂ' 71:-‘}01 0:] Gamma ray dosages (kGy)

S AFO] 7F KN 5}
A= 8 kGy o de] bl AR Fig. 8. The change of tensile index of Hanji and
AR copy paper according to gamma ray radiation

] QU7 bl 2 Aol ufel 7 o] S 1w (CD).

o flr
ox, 1°

12

S

X

1o

Fig. 9, 10, 110 UrEf 91k, Lol 4 1= ufe} o]
3.2.3. Qg =(Tear index) o]} 2] = 16 kGy 0]4+0] ZubdS 2 A A9 Q1 d 7
bl 24l 2 7 %0 Qa g Wakg e ErHAE AT FARAEAE MD, CDE RE
20 o o
. : 78.92 E 100
g ® . Z A N
E 2 801 = . N z X A N
) Y 4 80,09
8§32 60 g
s 2 2% w0
2E 407 e
s = 20 g 40
£ 1 %
0 ; : : : ‘ -;;33 20
0 4 8 12 16 20 g o
0 4 8 12 16 20
Gamma ray dosages (kGy) Gamma ray dosages (Gy)

Fig. 6. The change of tensile index of filter paper  Fig. 9. The change of tear index of filter paper
according to gamma ray radiation. according to gamma ray radiation.

MD ™MD

120
e "

o
N
=)

o 100 £ 100
x £
v 88.56
EZe0 2 a0
NS R 70.09
g 360 § £ 60
< 8 23
S E 40 5 € 40
®E o
_q:) 20 —&—Copy paper —#—Hanji E 20 —&—Copy paper —#—Hanji
F =
=
0 0
0 4 8 12 16 20 0 4 8 12 16 20
Gamma ray dosages (kGy) Gamma ray dosages (kGy)

Fig. 7. The change of tensile index of Hanji and Fig. 10. The change of tear index of Hanji and
copy paper according to gamma ray copy paper according to gamma ray
radiation(MD). radiation(MD).



AekA AR 7L AR B m A g 47

<

100 — » = ’ # <:98.55
87.14

value (To), %
D
o

20 —&—Copy paper —— Hanji

The ratio of tear index to initial

0 4 3 12 16 20
Gamma ray dosages (kGy)

Fig. 11. The change of tear index of Hanji and
copy paper according to gamma ray
radiation(CD).

IR = Gl w2t Adold 23E vEh et
MD] 73-f-0ll= 12 kGy o) 2] gkl Ak A] 7
=7 548 gasen, CDYFlA e A=

| 2o} Zrubd Afe]l ofRt G A o] A ¢

3.2.4, OtEZE=(Burst strength)

Hupd ZAb | o ZF A1 S A7 s HIke S
Fig. 120] LR 21k, TLRlol 4 5 e} o] of i
= AU 2ARFO] 20 kGy D 1 ©F 5.6%9] 7= g
S Uil o] S EARE A= 2F6.6%2] = 7
ag5 Uet o] 2abko] it st A7) = o] HsHE A
O] Holx] kGt 3HA| 8] A9 Ao FIHE S

shel st S7eke ) ek AR et R

it

EM
= O

3.3. &st
3.3.1, WAE

ZHEkA] ZAppol W 2 X0 WA e AL
o2 AvHe b Fig. 1364 B vhoh ek 130
A] B ok 7o) k4] ©] 49 hubl 2 A] Th )
M7k F7HE Gk B4R ARG A W o] gl
2Atpo] B4 % WA RS A gl o7y

of w]al 4= A8 2] 7ha&o] Hrk A Vekyey.

3.3.2, M

Frobal ALl T2 7t 2|
w7] g8kl L', a' b 9S24
15, 169f L}EFU LT}, Fig. 140] %

in:3
=
H
rE
%
tlo
i
-

ok

=

e /l\.
. ) — A

value (Bo), %

90

—o—Copy paper —#—Hanji —#— Filter paper

The ratio of ISO brightness to initial

80
0 4 8 12 16 20

Gamma ray dosages (kGy)

Fig. 13. The change of ISO brightness of filter
paper, copy paper and Hanji according
to gamma ray radiation.

E
S 120
g Hanji, 98.60
s 100 A 2
; Fiﬁer Paper,
[y 80 Copy paper,
< i 93.37 94.37
% 8 60
f
i
‘s
-% 20 —o—Copy paper —#—Hanji —&— Filter paper
g o
0 4 8 12 16 20

Gamma ray dosages (kGy)

o
S

—— & . —H—N

©
S

—&—Copy paper —#—Hanji 4— Filter paper

The ratio of L to initial value (L o),%

@
S

0 4 8 12 16 20
Gamma ray dosages (kGy)

Fig. 12. The change of burst strength of filter
paper, copy paper and Hanji according
to gamma ray radiation.

Fig. 14. The change of L* of filter paper, copy
paper and Hanji according to gamma
ray radiation.
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