2005 49

Joboooboboodboboouobogoo
googod

gt goobod oooodg boood bo

goooono

gooooooobobooooobobbooooobbooooobboooobobboooooDo
gooobooooooboooooobooooobooooobooooobboooooDboo
gooobooooooboooooobooooobooooobooooobboooooDboo
000000 0O0DO0O0O00DbOO0O0OoDODbOOozo040000000DO0O0ODOODODOOD
goboboooooboboooobobooooboboooooboooooboooooDboo
gooboooooobooo

0000000000000 0000000000000 00000o0ooooggo
goboboooooobooooboboooobobooooobooooobboooooDboo
0000000000000 00000000000000D0000000000000O
000000000000 00000000000000000000002)000000
goobooooobobooo

gobobobooooobobooooboboooobobbooooobbooooobobooooobn
0000000000000 0000000000000000000o0oooo*™®o00n
goobooooooboooobobooooboboooooboboooooboooooboDboo
goobooooooboooobobooooboboooooboboooooboooooboDboo
goobooooooboooobobooooboboooooboboooooboooooboDboo
000000000000 000000000000000000%000000000000
goboboooooboboooobobooooboboooooboooooboooooboo
0000000000000 0000000000000000000000°0

gobobooooobobboooobobooooobbooooobbooooobobooooobn
gobobooooooboooobobooooboboooooboooooboooooboboo
gobobooooooboooobobooooboboooooboooooboooooboboo
gooboooooobooooooboooobobooooobooooobboooooDboo
gooboooooobooooooboooobobooooobooooobboooooDboo
gooooo

oogooooooon

goooooOoobO0oooOO0oOoobOOoobDU0ooDOO00OLObDbOoOoOoOOobOooDOoooOO
AlLDODODOOO0OOOCOOO0OOO0OO0OCOO0O0OO0OoOO0ALDLDODODODODODODOCODOOOn
O 0000000000000 000000000000000000010° Ope OO
goobooooobobooooo

0000000000000 0O0@OU0ODUODSKRF-21641) 0 0000000000000
oopoo3ammO0o0oooOo@soQ)doddodooooooooooooooooooog



50 oo 00000 obooooo ooooo oo 0000 No.44

000000000000000000000000000000000000000000
000000000000000000000000000000000000000
UCAM-20PC-1(0 000000+ 18000p e 000D D1pe ) 000000
00000000000000000000000000000000000000000
00000000000000000000150mmx 100mmx 5smmd 00000000000
0000000000 00000000000000000000000000000000
0000000000 00000000000000000000000000000000
0000000e ,0e ,000000000000000000 ¢,=(¢ ,+¢,)020¢ ,=¢ ,
Oe¢ /02000000000000000000000000000000000000000
¢ 00000000000000000D000000000000000000000000
0000D0000000000000000000000000000

gooooobbbobooooooooobobn

coooooono

cobobooooOoooOoooooomuooooooooooooooooooooooon
ooboboooooooOoodooocOooboOoooOooOoOoooooOoobooooOooOoOoOooonon
oooooooOoooOooooocOooocOoooOooOoOoogoood

ooo0 oOoOooboooooOooooOooobOoOooOoOoobOOoOobObOOoDbDOo



2005 poooOoOooO0boooOoOoOoO0oObooOooOOOoOOooo 51

0000000000000 00O000C0O0DDODO0OObOO0O0ODOO0OO0ODOODos3sommx
750mmx 135mmO0 000000000000 OO0000O
gooboooooobooooobbooooon
00000000000@DUOO0O0OO0O0)oo000 0050%00000 0.1%0
000U00OoooooouoooooHOBO H8 Pro
0000000000000 o0oOoSPECTRUMSP-20000 0 0000000000000
goboboooooobooo
goboooooobobobooooboobomoboooobobboooooboooomoooDo
gooboboooooobooooobobooooboboooooboboooooboooooboDboo
gobobooooooboooooobooboo
goooobooooDboDbbOobOobOoOoOooOoeoooboboobDDbDbOobObOOoOooOoog
OOo0ooU0OoooO00oOoU0OooUooUOoU0O0oooUooUOooUOooUooooSe/minOOOO
OO0o00o0oUOooUooUooouooooswdooooooooooooooooooooa
oooOoooseoooUooUoooOooUooUOoo0ooooUooUoUooDoooUooood
goobooooo

gobobooooobobooooobooooobboooon

goboboooooboboooobobobooooobbooooobbooooobobobooooobo
O0oO00Ooopooo0o0d0e ,(00) Ue ,(DO0) DOODUOODODDOOODOOODOODDOO
gobobooooobbooooobobooooon

O00DO00O0O0DbO0OO0O0O0DOO0O0O0OCO00ODbDO0O0O0O020000000D00D0000O00O
000002 0000000000000 00D0OO0DO0O0O0C0DO0ODODO0O0ODOO20p e O
gooog

O0O0DO000O0DO0O0OO0O0D0O0O00ODO4000000000D0O0000DO0ODOOOO
0000230000000 000000000O0D0OCOO0OO0DOO0OO0DbDOD3’OoDODOOn
gooboooooooog

O00OD0O0e 0 0OOO0DOODOOCODOODOODOO0ODOODOOODO300jpe ODODOOOOO
O0O0O100p e OODOODOOOODOOODOCOe ,OD0ODC0OODOOO300]pe DOOODOODO
ODO00O0OO0O0O0ODOOO0OO0O0ODOO0OOoDOOsope OOOoOOooO

gooooobbobooooooobobbbbe 0 pO00o0oooooobobObDbOoO
goboboooooobobooooobobooooobomoomoooooboboooooobobDoo
goobooooooboooooboboooobobbooooobbooooobbooon

goboooooobobooooboboooooboooooon
gobooooooboboooobobooooobobooooobbooooobobooooobn
OOo0ooU0OoooO0oOoooooooooOoose/mn DO00O00OO0OO0OOOOOOOOOOOO
goobooooooboboooobobooooboboooooboboooooboooooDboo
gobobooooboboooooboooobobobooooobboooon
000000000 00O00Oo0OooOD422000000000000GCDO00OC0ODOO
oo0oO0o0o0o0oo0oO0O0O0oO0oo0oo0oc0ooOOD42000000000000O0OOODOO
000000 0 0O000000000C00OC0OD0OO000O0O00020pe OOOOOOO
O0030pe 000000 ODODOODOOOCOe DOOO0ODOODOCOO400pe OOODOOOOOO



52

TR

goo0oooo0ooooooooooo

oo 00000 obooooo ooooo oo

0000 No.44

go0oooooooooooooooo

e e hmt Cnm i

A

i,
(=]
1

LA - N | SN | s )

HHRE 8
THEESsSRE

ODO00O0Oe600py e ODODOOOODOOOODDOOODODOODODODOOOODOOT80pe OO
goooo

goboooooobobooooobobooooobobbooooobboooooboboooooDn
gobobooooooboooobobooooboboooooboooooboboooooDboo
gooooooo

gobobooooobobooooon

gobobooooobobooooobobooooobbooooobbooooobobooooobo
0000000000000 0000000D0 0000000000000 0000ononon
O00U0000oo0oO0ooOoOo2se/kg DODUUUOODODLOUUOODODDODOOUUODODODODODO
goobobooooooboooooboboooooboboooooboboooooboooooboo
gbooooooboooboooboooobooobobooobooobooo

oboboobooboobooobooooobooooboboooboobUobobobooboo
O0000@OUODOOOoX-62B0) DODOOOODODOODOODOODODOOOOODO
gboboooooobooboooobgooooboobooboooobooooobooobooooDoOobOon



2005

poooOoOoOooboooOoOoOoO0oOboooOoOOoOOooo 53

gooobooooooboooooobooooobooooobooooobboooooDboo
gooboooobobbooooobooooobbbooooo

TR
-
=

z

TR
B

i,

|4

LR
THEESsSRE

ooooooooooooon

o
v
=
=
-
o

oo
oo

ggd

s

41

miTe

E A K FER

ooooooooOooooooo

gooooooboooooooooOoboOoOooobooOobObOOoOoOoOooboObObObOOoOoOoobooon

g

goboooooobobooooobobooooobobbooooobboooooboboooooDn
gooboooobobooooobooooobobboooooboboooooooo

coooooooo
ocoboboooooooOoobooooOooboOooOoOoOOOOOOOOObOUOOOObObOODn
450 0020000000000 00o0UdooU0ooUoooUooOoUooUOoooooUon
coboooooooooo0oooOoooboOooOoOoOoOOObOOOobOOObOUODOObOObOOOOnOO
oOooOoO0o0o0o0o0oooU0ooU0OoO0O0oo00ooO0OooOoOooO040Obo0ooobooooo
o3s00000o0
OO000000O000O00QoO0OooO0OoOoO0OooOo4000060I0CODODOODOOODOODO
oooboooooooOooooocOoooOoooOooOoOoooOooOoooOooboOooOoOoOoooo



54 oo 00000 obooooo ooooo oo 0000 No.44

gooobooooooboooooobooooobooooobooooobboooooDboo
ODO0000DO00O00O047000000DO0O0ODO40OD0ODOO

goboooooobobooooobobooooobobbooooobboooooboboooooDn
gobobooooooboooobobooooboboooooboooooboboooooDboo
gobobooooooboooobobooooboboooooboooooboboooooDboo
goooo

oobooooooDbDOe s

goboobooooobobbooooboboooobobobooooobboooooboboooooDo
goobobooooooboooooboboooooboboooooboboooooboooooboo
OOo0oOoOo(000300p e )y DDODODODODODOUOODOUODODDUODOODOOODOOO

gobooooooboooobobOe -«

goboooooobobbooooboboooobobbooooobbooooobobobooooobn
000000000 oooooO000oooooooO(@soop e )OO ODOOOo@
250p e ) 0000200 00000000000O0O00OODODODODDODOOOOODOOOOOO
O00O00000OoU0oOoOooO(eope ) DO0ODDOOOOGOON e ) DODODO15000
gooo

gobobooooobobboooobobbooooobbooooobbooooobobooooobn
goboboooooboboooobobooooboboooooboooooboooooboo
500000000DO0O0O00O0O0ODO0OCOOO0ODODOO0ODOO0ODODOO0ODOOODOUObDOOD
00”"M000000000000000000000000000000000000000
goboobooooooboboooooboooobobooooobooooobboooooDboo
goboobooooooboboooooboooobobooooobooooobboooooDboo
gooo

gooooobbobobod

o0OO0obOoO0OO0DbDOoOO0O0oDbOO0oO0oDOoOO0eODOOOOODOOUODODODODODODOD
gooboooobobooooobboooo

goboboooooboboooobobooooobobbooooobobooooooboboooooDoo
goboboooooobooooobobooooobobooooobooooobboooooDboo
gobobooooooboooobobooooobobooooobooooobboooooDboo
goboboooooobooooboboooooboboooooboooooboboooooboboo
goobobooooooboooobobooooboboooooboboooooboooooDboo
gooboboooooboboooon

gobooboooooboboooobobooooobooooobobooooooboboooooo
OO0Co0O0oU0oO0OoODoDOoOoOoOoosop e DODOQOOCOUOOUODOUODODODODOOOOOOO
goobooooooboooooboboooooboboooooboooooboooooDboo
gobobooooooboooobobooooboboooooboooooboooooboo
gobobooooooboooobobooooboboooooboooooboooooboo
gobobooooooboooobobooooboboooooboooooboooooboo
gooboooono



2005 poooOoOooO0boooOoOoOoO0oObooOooOOOoOOooo 55

gooooooobobooooobobooooobbooooobboooooboboooooo
gooboooooobooooooboooobobooooobooooobboooooDboo
goobooooobobooooobobooooobobbooooobbooooobbooon
goboboooooobbooooobooooobbboooon
gobobooooboboooobobboooo
gobobooooobobooooboboooooboboooo
goboboooooboboooobobooooooboboooooobooo

ad
goboobooooobboooobobooooobobobooooobboooooboboooooDon
goboboooooboboooooboooooboboooooboboooon

obooo

00000000000 000000000000000000000000000000 044052-69
(2000)

00000000000 00000000000000000000000000000000000
000D0000000D000000D00000045073-86 (2001)

00000000000 000000D00000000000000000000000000000
000D0000000000000D00A46076-95 (2002)

00000000000 000000D00000000000000000000000000000
000000000370 23-33 (1998)

0000000000000000D000000000000000000000000000000
00000000000 0000000000000000000000043012-21 (1999)

0M000MO00000000000000000000000000 0000 B8B1-38 (1999)

0000000000000000000000000O0TomStrangd 00 0000000000000
0000000000000000000 0420 79-86 (2003)

00000000000 (carbon dioxide)D O O O O O (porous material)d O O O (strain)0 O O
O (relative humidity) 0 O O (adsorption)



56 oo 00000 obooooo ooooo oo 0000 No.44

Measurement of Strain on Cypress Boards
by the Application of Highly-concentrated Carbon Dioxide Gas

Masahide INUZUKA, Rika KIGAWA, Chie SANO and Takeshi ISHIZAKI

Museum pest insects are one of the most sufficient factors contributing to the degradation
of cultural properties. However, production and application of methyl-bromide, which has been
popularly used as an effective insecticide, were abolished at the end of 2004. Therefore,
development of new methods for eradicating pest insects is indeed an urgent issue.

Application of highly-concentrated carbon dioxide gas is one of the candidate methods for
eradicating pest insects without causing negative effect on the natural environment.

However, supplying highly-concentrated carbon dioxide gas would lead to a rapid change of
relative humidity. In addition, according to some reports, adsorption of carbon dioxide to porous
materials has been observed.

In order to investigate the distortion of porous materials induced by carbon dioxide gas, the
authors conducted measurement of strain on cypress boards in air mixed with dry or wet carbon
dioxide gas. For comparison, measurements using nitrogen gas were also conducted. The data
suggest that the strain observed in carbon dioxide seems to be larger than that observed in
nitrogen gas.



