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Z E A7 B3 EFA2A AGE I BESIH D (Methyl Bromide, ©]5} M.B)2 24 7tA & R 0 &5
o7 9] RIS E HYPE O, 1987 EEZE o Aof] &Jaf AXI=oll A= 2005 ARE] ARg-o] FR = i} EZL 2007
2] Yool o3 L-Ejutet=E FRH 02 ARE- 1 AI7L A E B2, & AH of| A= Methyl BromideE tHA % Ethylene
Oxide + HFC 134a, Methyl lodide, Cyanogen, Argon &5 Ho| 24(2, 8], &), Z2A(1]%), =G Ao, oFF, s i,
), A-aHll, ZA), St =3 8| v = 8w/ &, 3, 335 JA), A F(HA] 4%, FHA 19) AlE Qe v z]=
A B7HE AAIsHTE &5 A9 A3, Ethylene Oxide + HFC 13427} &5 7, & A9 A[H Q| 7, A= #3550
71 @eFo] gllth. RHHS = A7 FEAHA A FEH 02 Wy o] YAt M HTl= tfHE 2] A|HA
0.50]|1 4] 1.5 €] 2] ZAgt xS e QAT Methyl lodide= &5 A, &SI A 9| glis A 02 Vepgth A=
She iR AFAHAA 1.0 o]4Fe] MRS Ut $ict. £5], AAE 729 A-fAIHoll A vl d Z Y =H3brt
Uelsith FHHS= FHJMRAH A S2E0 2 32t 7He3 WA o] = ¢t} Cyanogen 25 4, T AE AlH 9
FFHstol| 2 FFo| fle AL R Uehth Mrisls AkE 0 2 AYAHAA 15014 =] MAE Bt £5,
AFAIE S A o] & FFS F= AR UET Argon 2 2 S5 APA AL SBT3~ 6% W= gt
A0 2 ettt RHASKH= A FA|Ho|A FE2 0 2 WA o] dhgsh AL WA = It MW= 253 £5 27
A Zake} e o 7 Qg utA|H o] 6.3, 6.09] AT MAE LT

SHo: HEIu Y, Yo gE, R 2 EZ ) E, Ao}, o2&

ABSTRACT Methyl Bromide that was used as fumigation gas turned out to be the substance of destroying the ozone
layer. For that reason, at the Montreal Protocol in 1987 the use of methyl bromide was forbidden starting 2005 in the
advanced country. Also according to the 2007 Bali Protocolly methyl bromide is expected to be forbidden and therefore
the purpose of this study is to find out the effects of substitution fumigation gas (Ethylene Oxide+HFC 134a, Methyl
Iodide, Cyanogen and Argon) on the metal(silver, copper and iron), wood(oregon pine), pigment(yellow, red, blue, white
and black), textile(hemp, ramie, jute, silk1 and silk2 / indigo, safflower and cork) and paper. After the fumigation test,

4 09. 07. 22 / A4} 09. 08. 18 / %<1 09. 08. 31



284 | EZ1tt5|X| Vol. 25, No.3, 2009

ethylene oxide+HFC 134a did not have changes in the weight and color of the material itself before and after the experiment.
On exterior alteration, color change occurred partly on paper and metal. Also, in most materials color change extent was
0.5 to 1.5 on the average and showed scanty difference. The materials after the fumigation test with methyl iodide did
not show weight changes after the test. However, color changes more than 1.0 was shown in most of the materials especially

in dyed textile material. In blue pigment, the discoloration on the surface could be seen by naked eyes. Fumigation test
with cyanogen gas did not show weight changes and discoloration is more than 1.5 before and after the test. The weight
changes of test materials with the argon gas was decreased about 3 to 6%. It can be observed that discoloration on paper
was generated. Color changes can be seen on jute dyed with safflower and cork for two weeks with argon gas and the

extent was 6.3 and 6.0.
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Az G718 BE g3l PAE A5t
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Table 1. Treatment conditions of fumigation gases.

Fumigation gas Concentration (g/m")

Exposure time(hr) Reference

Ethylene Oxide 15% 100 24
+HFC 134a 200 48 -
(Naming : EKIHUMS) 200 24
Methyl lodide 40 24
. 120 48 -
(Naming : Ioguard) 120 7
30 24 14.6-23°C, RH33-59%
Cyanogen ((CN),) 20 24 13.8-24.3C,RH19-34%
10 24 12.8-23.6 C ,RH18-36%
two weeks treatment, oxygen concentration : 0.1-0.2%
Argon three weeks treatment, oxygen concentration : 0.1-0.3%

for a month treatment, capacity :

Im'

£ A HUE 7S et B8 1 8A i dist
o] AFBAL, o] 19309 thRE EFAZ AHEH Z2
2] ojo= MBS} E.09] 3174, Sulfuryl Fluoride(o]
3} S.F)2E.02] 714, CO.9HE.02 TFAS o] g3t
T2 T AUES A9 A 270 B3 A 2

= Bt vl A e o]9} H|SE A7t AHE
flon, E=A2= M.B, S.F, HCN, E.O, Propylene

Oxide(C3Hs0) So0] AR it

s

ok

2. o

H A= gjH) 5712 4% Argon, Cyanogen, Methyl
Iodide, Ethylene Oxide+tHFC 134aS o]-83}5 &34
Al B34, B4, &=, A ARAE nAE 9% 2
AP O R TF 2L Table 13} 2}

2.1, AEAHE

2.1.1. CHX| E57tA

E2 AFoA ARRE Methyl lodide(CH;I, AFHEH
Ioguard), Ethylene Oxide £} HFC 134a9] E317tA(&%
H] : 15%+85%, AFEH : EKIHUMS)= 22 zjghel &

7Bell, A., Boeye., and O. Mueck. Methyl Bromide Substitution
in Agriculture. Published by Deutsche Gesellschaft fuer
Technlsche Zusammenarbeit(GTZ) GmbH. p.107.1997

$Giler, I. Fumigation Handbook. U.S. Department of Agriculture.
Grain Inspection, Packers and Stockyards Administration.
Federal Grain Inspection Service. Washington, DC. Sep. 2006

A A7 23 F
S35 oA oI}
Cyanogen((CN),)-2 =21 EH 4ol 4
T30l AME F 7R20l T
Argon 7kA= B A¥ofA BAkaA ] 71eY] H8 W
HO A =2 ARSI

3 7

FAFAZA QST

FEY =4

2.1.2. MEiR|=

Ago] AgE ABE
(Copper), 2(Silver), d(Fe)
g5t

2R AASR gy PNz o] FHHoln

Cheso] WISE Bao] Bolak A4,
Oregon pine)& AFE3HgiT}. B3], 21 4Rek) %
Z2AFE0] oF 15%0]1, 2= Syt 8 Eﬁﬁ
EE) FARE 7P Yol ARgStEE Mestgict

ol=2 = u](Duglas finEAE LA Z7|(VI==A=2
xZ=A],105mm>50mnx 18mm) 2 AHste] ofnEZa & YA
Stich Qb2 o] Ao oupalg 7|R o 2 B, ek, o, o
3, 9g Mesiglon], 2L A2 Aol B
o 2l & o] WAIEA ghol 1994 Eafahe] A
WAE Ty,

A b, A, ok IR, MR 2 19
Fujstol, o] AWML =, e, T FAalo] S0m50

n A 272 ARESFAL

A0

Table 2¢} Zt}. 542 9
dAggt 27|12 ddksio] A

Duglas fir,

2slAge EEAHA, 1994
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Table 2. The types of test materials.

Sample Reference

Hemp H
Ramie R

Textile Tute J >0mm>S0mm

- (Dyeing : Indigo, Amur cork, Safflower)

Silk 1 S1
Silk 2 S2

Metal Silver(Ag), Copper(Cu), Iron(Fe) 25mm>25mm>0.25mm(0.1mm)
Reappearance Korean paper A
Korean paper 1 B

Paper Chinese drawing paper C 50mmx50mm
Korean paper 2 D
acid-free paper E
Lead red R

. Chrome yellow Y
Pigment of . - 50mmx100mmx12mm
Titanium dioxide \ oY . .
Dan-Chung (Percentage : satisfy specification)

Permanent black I
Ultramarine blue B

Wood Oregon pine O 105mmx*50mmx18mm

ApE Bx 453 FHA) 135S S0mxsomE s o}, JAHEANAL S wAH 23, FE100gm’] 24

A Aiste] A-g3Hc) AR B33 497 AHolA Fe wbdog Mg Aol
FHEE| 900, B & 200g/m’d] 48A17F £53 Mg} Wiz
2.2, EHGY B o3 197 @R A Holl A R o= wo]

BAEG. 47, BA|, AHAEE BN A RE
= A= 201C, RH60%, S00tux] #3204 of Agialdol A @mlolyt getor w3 7Hse ws)

EZAE F 4847k oldioll MEA(BYK, US/A-6800)5 = gjoir}.

MMl 5 71 e A T2 S Aol 33] 27

T A MAgkS ol =AY = E BB EE, 3.1.2. Methyl lodide EZA|T HEHHS}

A8 A & ARIES 7 F<4550]73(NIKON JP/EPIPHOT 200), &A1 HE Methyl Todideol| =&A)7] 23}, 8¢to =2

B/d@v73(OLYMPUS JP/AHBS3)& o|-83to] WS ghare)e wisle glglou, 24307 Bast 23}, 5=
(<508, x1008)E FHE3IHt. FFHSE= 33 SH F 40g/m’o]| 244|7F 23 H(Fe)A| oA BEH o= AL
kS oF83lo] AR, £48- ZTAAE(SATORIOU  whgo) w| et £3], H%180g/m’ol 7247+ 235

DE/CP 2245)& ARSI T2 (Cw)AlHAAE W W= alo] BaE g
AR AL HEd0g/m’ol 24417 B35 FH AlHe]
3. Algizn A &<t 9 PdEn) B A, Aljo| REdos Bt
) =9
3.1. EHHS B3, A5 AFABAE thREe] APA BN @

Hl7olLt $eko 2 B s e ke gigict.
3.1.1. Ethylene Oxide+HFC 134a £ AlH HHHS}

A HL i =71 A _
o 1{4; Eothylene Ox1de+HFf 134a0] =247 2 3.1.3. Cyanogen SSAH Hoisis
¥ LA L2 EF = S5 &
3 SIS B3 =100g/m ] u24*11 SEE 2axwe Cyanogenol A1) A, B
Al HI A|H oA X HA 7}-2 _
AT FRCWARA D M) BLART ey o oogmie) 244178, B2 10gm’e] 24217+ B2

T o

rulo

ATARAA S Sekom A 7T TR WA g ), BF AN BB 0 2 W] BRI
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3.2. ¥ Hsl

3.2.1. Ethylene OxideHHFC 134a &5 AHSZHS|Figure 2)

Ethylene Oxide+HFC 134a¢]] =& X171 24, BAY, A
FAEe Aubo R 4y A, o Fusbl A vt
U et

416X H-L& Ethylene Oxide+HFC 134ac] £53t Ay},
PO = AT Al A, BA|, ok, AIAJHA oF
) FFHskE BYou, F3h Ho= GATE AlEA
€ 2 HIE UEhA Fut o s QAR AaAd
2 E.0.9] 2 270] 200g/m’o)| 24|17k, 48 X171 7%

13.7% Z7}8}1 10.3% 7243t Zepdsle-S Byt

3.2.2. Methy! lodide EZA|H =2F HaFigure 3)
Methyl Todide l"—E4Og/m of] 24X 7t B¢t B F&
Ao A A, F Fepust Ak, 7e)(Cu)eh B(Fe)Ald
AME SFHSTE UEhA] egkout, 2HAAgAES T
FHshEo] 5.2% 75t
After test x100 (Paper) EZ) A H-& Methyl Todide %% 180g/m’o] 724|7ko] &
Figure 1. Changes in the surface before and after fumigation.  Z3} A3} ZeFH3}8-0] 0.3% AT
AHHAIBE Methyl Todideo] 53 23 oo o
A A HL Cyanogendl 'wEA|7] A3}, giirio] Am ARt AIAHO] BE TJ2 A 10%0)32] S}
WL obo 2 T 73t Wisl= gglou, gAken] S Eou A, BA|, oA EoM s 2 MEE Y
AL B3 HE30g/m o] 2447k T2k 2 wick 2xjep  EFR] 29kt Methyl Todide %5=40g/m’ o] 24417 53t

Before test x100 (Paper)

olul S| A Ho|| A WA o] a—]-;gE]g{i\:]- ST A FHoE GAT A H| FEHSE
ol B, A9AHIML AujHoLt Qoto g mar  36.0% FAsHh
7Hs8t Msh= 91t A FAHL Methyl lodide %=120g/m’e]] 72417 gfg
A, 3 ok7to] 2HHIE H@ oL}, Autdo s e
3.1.4. Argon ESA[H B3| M= A A, 5 FHFHEE A9 AT
TEAE 2(Ag), 7E(Cu), E(Fe)Z Argon©] k=EA|Z]
A} gjHE 2oto = W 713 Wl glglol) 24E 3.2.3. Cyanogen ESA|H Z2HHS| (Figure 4)
uE o) W 23, 35 B EEY AFeT 2Ag  FHAEL Cyanogen 20g/m’ o] 244 EST W(Fe)
Aol HEA o2 wWalo] dst AL WA 4 gugick. A 15.7% F71vhe SRHskES B
A 2AHL Argono] 2A|7] A3}, {oto 2 w3t 7} EQAHL ety o g FeFAskgo] 1.0%HYE
S ke glou, GAANEE B wEe A 3 R
Z 2ol 323 Al XA HojlA] Hajo] TakE|glon, AFAES os GAaRE darEA At F
30 ot T3 U oo M]S| A ET) Qutk ghx] FHIE B0, A, 2|, FopiEe b 2 HIE
AJHol| A BBz o2 Walo] ThakE|git. UEhiA] ghoket B o Jag AIAHL 20g/m’o|

ohw, B, HHAHAME Fulgolut getom By 24ART ST AR 29.6% S7I SFHSES HlTh
7Rs3t H3l= 9lgith AFAES AREH o2 +1%9] SFHsES B,
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Ethylene Oxide +HFC 134a

= (100g/m*, 24hrs) m (200g/m, 22hrs) (200g/m?, a8hrs)

r - L) b

]rﬂrﬂrﬂrﬂrﬁaﬁma F ¥y FF ¥I gD

T2 o ofy d0 dD 0 o o0 w0 Wm0
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Table 3. Judgement of color change.

Degree of color AE Remark
very slight difference 0~0.5 x
slight difference 0.5~1.5 -
discern in eyes 1.5~3.0 A
significant difference 3.0~6.0 O
very significant difference 6.0~120 O
different color 12.0 ~ 2AY

Figure 2. Weight changes in the materials (Ethylene Oxide+
HFC134a).

Mathyl lodide

= (40g/m?, 23hrs) = (120g/m?, 72hrs) (180g/m’, 72hrs)

0 fw . - T L I 5
oA M ST N @m wo@m oW W B 5 oE ? 3z 8 2 zx 8
R PR R R R

10 E R

-a0

Figure 3. Weight changes in the materials (Methyl Todide).

Cyanogen

= (10g/m, 24hrs) =(20g/w, 24hrs) (30g/m, 24hrs)

LR Bl Bl vl vl el il L g -
Wlﬁrﬂrﬂrﬂrmmmmmﬁﬁﬂ'ﬁn;a“;s§§§°
& el

Figure 4. Weight changes in the materials (Cyanogen).

Cyanogen 20g/m3oﬂ 24A7F & A7) U] g W] A
Hof| A FFHEE0] 3.0% AT

3.2.4. Argon ESA|H FZHS}

FEAHE Argon EF7HA0 25, 35, 309 FRt =
EX71 A3}, H(Fe)A|HoA = 7] FHHIE Bl
L, 8 (Cu), Z(AQAIHE & §i3HE UEhlA] gkttt

Argon EF7F20] 237, 309 B¢ £F AR H(Fe)Al
HL2 5.8%, 10.5% F713t FHFHTES B}

EAYA L Argon EF7FA0 25, 35, 309 Bt =
SAXX 23, AN o 2 S 5% Q2 e T

3
N
X
=
o
il
oy
b
Ffl_;
P
o
!
i3
5
e

Bgo] WEPYES KS A 0063 4ol oJ7ste] Lab
FAA Y ARHOE)E BASAOH T HE BHL Table
33} e,

3.3.1. Ethylene Oxide+HFC 134a & A|E MH3|

4 A A Ethylene Oxide+HFC 134a ol % A|7]
A3, FECuA TS FE100gm’e] 24Xk} &=
200g/m’o]l 484)7F Bt 2 H H$ 74223, 312 74A]
4 Qe AE o] MRS B

SAAELE T2 Al 0.50]51e] MRS B
o] F3] A &l o] ML Ve

o= A]H-2 Ethylene Oxide+HFC 134a %= 200g/m’
of| 24 A7kl A HARtRAIHO] 9.3 02 3] AT Y2}
£ 23k

49X H-2 Ethylene Oxide+HFC 134a £Z7}A0] =
Z A7 Z, FuAES 202 JAgH Al HT BAAH
< &, 33} 3y QMg A AME o & 1.50)144e] Mzt
£ 23k

2|2 A|H-2 Ethylene Oxide+HFC 134a %= 200g/m’
of| 24 A7t 53 Al WA EA dEE 397 AEA
AlHA] 4.19] RS Hyon, S BE T2

AollA] 0.5015}2] A71E ekt

l

3.3.2. Methy! lodide ESA|H M35}
24 A H-L Methyl Todide 5% 40g/m’of =

i}
i)
i
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Table 4. Color changes in the materials after fumigation(AE).

- ET%/{I;nCe 103)21;16 Methyl Iodide Cyanogen Argon
ample 3 3 3 3 3 3 3 3 3
I(Z)Sgh/rlsn Z(Z)Zgh/rlsn 29(34‘%/11311 40‘%/]1;;2 1%(%%/:311 12;3%/11811 10}}/}1&12 20‘%}/]1&12 304%?;2 Jweeks 3weeks amonth
H-Indigo - A A A A A A A = A - A
R-Indigo A A A A A A A - A - A -
J-Indigo A JAN O A A O JAN AN JAN JAN A A
S1-Indigo - X A - - - A @) - - _ A
S2-Indigo - - A A A - - - - - - R
H-Safflower - - - - A (@) @) @) O @) (@) (@)
R-Safflower O - - - - A A O Pie O A (@)
J-Safflower O A A O A A O O O © O A
S1-Safflower - - - A A A = - A A - A
S2-Safflower - - - - x A A A - - R R
H-Amur - - - - @) A @) @) A @) A A
R-Amur A JAN AN - O O A O JAN JAN A A
J-Amur A A - A A A A A A O O A
S1-Amur - - - - - A - - - - - -
S2-Amur - (@) (@) - - (@) A - A (@) (@) -
Ag - A - - A - - - - @) - A
Cu A - O A A - O O O - - O
Fe - X X AN - AN X X X A - -
P1 - O - - O - = - A A - -
P2 A - - - O O = - A A - -
P3 A - - A A X o - @) A - -
P4 A - - A O A - - A A - -
P5 - - - A - A A A O x x x
R - O - A A - 0 A A - A -
Y - - - - - O - A A AN - AN
A\ - - - - AN - - - - X - -
I - A R R A R - - - - R R
B - A - - A - N A o - A 0
(o) _ - X - O - A X X X AN -
THCHABOA 3.00) AT 4 Q= AR AAE R FAWeIH AwbHos Lsolie] AXE mged,
Fom, 2(AgAH-E Methyl lodide % 120g/m*] A Methyl Iodide % 180g/m’o| 724|7 =3t f%]"il_‘li
AZgro] 3.00.2 et FATE BEAJAHOA 4.3, FrpAHAA 2.89) AXgkS

BRI Methyl lodide2 E53 23}, Aitdoz  yelich Ho2 G G EE 342 AAT 4 913
2 NS YeEhjx] ggront, Methyl lodide 5% A= M5 BTt

f

120g/m’®l| 72417kl A 3.09] AT 4= Gl HE= | A3} ABAHE Methyl lodide B 120g/m’e]] 72417t &
2 59k 3 A} At WS4 gE 397 AR A H

OFEAJHL Methyl lodide® £23 A7}, tjEES] A] A 3.2, FUch A Ho|| A 3.42] A3 o2 Ko
Hol A 0.50142] MAgHe B PO, Methyl Todide 5% = X7} Yelith. FAXAIE-S Methyl lodide %
120g/m’e]] 72A]7bol| 4] oY, R ok kR AJHO] 2.0 40g/m’ol| 24A17L BE 120g/m’e] 72X|7F £53 AR
ol o2 A 4= e A=) MAE BT 2.6,2.12 A8 2 Q1= A Eo] MAE BT},

QA HLE Methyl lodide 2 £Z3%+ A, 2 G5 A
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3.3.3. Cyanogen EZA|H MiH5|

Z&AHL Cyanogen B% 30g/m’e] 247, B&=
20g/m’of 24417}, = 10g/m’o) 24A17 Z53 AT}, 7
Z(Cu)A|HoA 22+ 4.5, 5.8, 3.89] A i} Hlu ==
AR ARG RAOD], H(Fe), 2(AgAHL WAL
2 1.50319] 43t At Bk

EAQAEE Hubgog 2 MRS vehfA] ggtot,
Cyanogen £% 20g/m’o]| 24|17kl A 2.32] ZA|& <= 9}
=A% ME Byt

FEAHL Cyanogen B= 20g/m’ol| 24A)7 H&
10g/m’o]| 24 X7 E57 ATrA Ho| M Zh2} 2.3, 3.4% 7
A 5 & H=o| e Bk

AT AHF 0 2 TASH XS W o1, Cyanogen
B 30g/m’o] 24A17F T3 AT}, FERE GATE BAA]
Holl A 13.89] w3 @AFE ME Bk E3L Cyanogen
FE 10g/m’o] 24X7F 535 g oz GAFH A A H
oA 7.52 53] AT MAF vhepich

A|FAHL Cyanogen 2 2 33t A3}, tjR-29o] AJH
ol 1.00]349] Zagt MAE Bl o, Cyanogen &
30g/m’o] 24 A7t A = FAI A7} 8.99] FAT 2fo] S B
ol M} ettt

3.3.4. Argon ESA|H M-S}

FEAHS Argonoll 35 £35S ZAI 2(Ag), T8
(Cu)AJHAIA] 2.9, 3.88 AT 4= 1= MAHE Vet

EAAIE-2 AGHAH 0 2 w9 ZAGH AXME Ve

PEAIH-L2 Argon 7h2of| 35 59 At ATt
bR A HO| 242} 2.4, 2.79) MRS B oH, 309 52t
st Azt
FAQIEAIH-L 3.1 AAg M5 Ve
FAIE-Z AR, A, Gata|HA] HRE o & 1.09]
AXE BHeow, 25 $53 A}, Folet Hoa
A kA o] 6.3, 6.09] AT M2HE et

AFAIHLZ Argond] 25, 35, 309 Bt 59 24,
3F, 30 Bt E5T S ol AT ML YRS
L, Al 254 oigE 3 @A Aol e
A& 4= & F = o] MALE Vel

o
N

Fok
of

ol

L

Ak

4. 2 B

1. Ethylene Oxide + HFC 134a= &5 A, & AY A

He| FaFRste] 2 FFo| e A o= Yeith 2
3= ARt FEAH A FEA o2 Hao] wAstgITt.
2(Ag)A|HL Ethylene Oxide + HFC 134a 5= 100g/m’
of| 24Xt 5 AlHA FEA R F2 Ho R B
H Aol #FE St ME=WM3h= Ethylene Oxide + HFC
1342 B2 200g/m’ o] 24417 E25 A7}, HAMEAH
0] 9.308 3] dAT MRS Btk 1 o] thFEe] A
HollA BFH 22 0.5004 1.5H9]9] Z25 MXE et
Ui Aoz kit

2. Methyl lodidet= &% &, 3 A9 A|HQ| St
F FFo] gl A2 Uehyith M=wshe giigo) A
HAHN| A 1.00]/449] MxpE Bt 53], dAH i
o] Al HA A v A Z M=dsyt Yebdch 15 5
Hog AMg AIAJHA AR O Z 10% ol/de] W
shed BYoh EHHSHE FAABA|HAA Sko R
T 7hed wiMo] IFEGIh FE(CuAlES 53,
Methyl Iodide = 180g/m’o]| 72417 £235198 uj) 4
2 Helofl WAo] TE| ¢t H(Fe)AHE Methyl lodide
5= 40g/m’o] 24A|7ke)) 55 A}, REH oz HoA
who] TAE| Tt A FA| O] H=ri3l= Methyl Todide
FE 120g/m’e] 72417 £33 A, Al WARA o
FE 37 DA AW A 3.2, I &5 WZ] A|H|
A 3.49] A to]E BTt

3. Cyanogen &% A, & A AHY| FFAI| 2
FFo] gl A2 Yehytrh H(Fe)AlH-2 Cyanogen 5
= 20g/m’] 24A17F, E & 10g/m’o]| 24417kl B33 A
I, BEAR o2 H2 ubxo] I et MW= A
w02 AFAIHEAA 150149 Yuile A 4= A
= A=Y AE BYr) B3], ARAIH MEmshe
Cyanogen £% 10g/m’e] 24A7F 323+ Ay}l o
A A AN 7.52 T3] FAS MRFE UERT
Ak ol7 A|H-2 Cyanogen ¥% 20g/m’o] 244)7h =
10g/m’of] 24A|7F 53 A3}, 2.9, 342 AT = U
Azo ARE Btk SAAXAHEL 53], Cyanogen 5
= 30g/m’o]) 24|17kl A 8.99] AAF Zpo]7F THE ATk

4. Argon© 2 ZZot A2 Avtd o g ZaFHs}
7F3~6% W2 4t A o2 Uepdth ERAIHS Argon
of| 257, 35, 30 B =EAIZ] A, ARtH o2 Rk
37} 5%U 92 UEhgth EHHSNE X FA|HoA 2R
o2 HAo] dhAgH A& TS 5= Uitk 2(Ag)AH,
H(Fe)A|H2 ArgonZt2of 35 Fet &5 AJHol|A Fi&



Aoz de wHoR WaE Ro| ATtk Mzws)
= Argono] 35 F9F F5F Uk x| A we] A Wto]
Ajglon, 309 Fok 5 ) S5 WA R
3 Qv AN RN FEAOR Hajo] BATY. 1
%2% 55 AN 3ot P02 GA3t b go]

6.3, 6.02] ART WS e,

~

5, 1 &

£ Q7oA 2 oA 5 7harh 34 A A
A A Feo] FFS F= Ao FHE ol= 4]
A o501 E.0.9 MB. £57h20] o3 a7 azte}
AV} hepy.

A AEE T 9l Methyl Bromide Er} A Ho]x
5 A S4T kAL glok B Ageld 49w
2~ 2 Bthylene Oxide”} Z&% 7} (Ethylene Oxide+
HFC134a, EKIHUMES)7} A& o 2 |2l of oFst A
o] gl= et

ot A Qg4 el aTEch okgd Setet 43
o 23 ohA) EFHY A, 2§ 71| vt slolof &
Aolet.

AL A}

2 A7 U A4 2008 E ZRARET |
WEHT R&D 58 tiAI7F: B At #2)7]< 7H
T AAS deto 2 ystgon, 208 5 A =
== FA (FTFFTEIATAA S5 HARY o]
371 AR Ad& Foko] AA=EHUT-

AEE, MR, HTS, TRERAIC & 24 EERE OsME
ZAe-FMFHEOMEE - 1, {11755 No. 46, p. 105-116, 2007.
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