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Table-1 The composition of the concrete materials used.
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Table-2 The painting process by the solvent type epoxy coating.
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Table-3 The painting process by the nonsolvent type epoxy coating.
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Table-4 The painting process by the fireproof mortar coating.
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Fig. 5 Two steel containers fixed with bolts.
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ation test apparatus set with Fig. 6 A scene of permeation tests.

a concrete test piece.
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Fig. 8 Permeabilities of fumigant gases through

JOBEDO A Lo\ 50mm Efta{k X » 2% concrete test pieces painted on the artificial cracks.

AN AR Lo nt, BEEO AL 7y AC T RERUROHGE, fﬁfﬁéﬁ ’fﬁﬁi
> > ~ a : “ 1\ I E 1

AR & ER CEEO MR EEC TR L Ac . , EBRE A 5 B

- TR = Vi, WEfAk ACEP—1:HBHHO= R0 FR5 4 = v I/ #Hlic
7 hest L Cigb = vk, #EAN 5@ﬁﬁﬂ@g£@ﬁﬁj%»%g

LRI Tz, BB X F40d, Tl eep— - P PEIERImR L = 7 L v JRE
CHREEDIG. S1DHHE LicD T, AHEEw ACEP—1": ” ﬁﬁ%imx%yﬁﬁ
PR LR = 45 o R 5 4 = o) ACET 2RI D St R o oy I

X AT e, B8O A - fo & acep—2: " BRI L7 v e



1981 av 7 )~ bEERD T AEBE (FD 1) 23

A2V bavrz Y~ MERGEO X AREEZEN T 220 Th D,

CPEBEHIBID = K¥ 2% T A = v 72 CRIE 2 83 LBV 213, 7 AEMENZELL
[ EL7 Tindeh, Flil TR EERT2REEA L TL # ADRHIZRD b T, B
MO R A F LD FAREL, N—T7, 8T 2L, ¥ABERBEORUNBICH
B BWAOERMICRFEEI NI ABEL V@V EX R LI, LichioT, TAV a2V
) — MEEEDIEE F AREE, FEHBO =R REF R T = v I L B EE BB L 5
CGENTTE A &AL,

5. = 5

A, EREED, FERRME (RIFEREAPRBETHLE, AV Fav s ) — FEERD
B » AFAE Y SFHCECCHHELT A 0ERD D, FEO L 4 v bavy Y — gk
LT BIEAE S ADOEEBRBRL, 2FD X5 EREB,

(DeAvbavy)— b RECEBFEAED 3T, FABERBEED» AR E
BLlick &, Bibxasary, BEEZIONMEBECHEEREORNTE. 5ZSMUIE S, DET2RHE ¥
TRELEE ot 2hi b, BELLRIL A F 1 D28~26%1F, BEERERNHDOEHEE
NEFEEF~DOEBC L AL D EE2 bR,

(2)50mm EED 4 2 v b= v 7 )~ FERAT, B4 F4 LB =F v VREESHTE 100g/m?
BETH L, REEHEIDREL, 24REEIIIEL A F A0 BERD6.98%, BRib=F v v
B31. 96 % F BN R, L 7co

(3)100mm JED = 2 v b =37 )~ MEREIL, (kRS TRERFHE D & X Rk
F D HHEERD0. 09% BRANC TR Lz,

(A)150mm ED £ 2 v b 2 v 7 Y — bEERAE Tk, FSGCHEBTRME T RE YT AL
BEITE Inih oo, _

(5) 50mm JED x4 v Favyy— MERACATHCAEHY Ak 2BHO =R+
FTA = v IHEREMALCBERICOWT, 7AEEERRHELL, chX), BEEO=
RECRTA = VIR L AEEE 0BT, BREYARENTAEERIIE S s »
2, FEBRFBOEFORIA =V IIHAC L ABEE D B C1n, FAEMENELLAL
L, &BARCIEHT 5 RE 2R LT,

B. & » Y [C

2wy )~ FEEELDOEE S AREIL, HRTHLERY ThHh-T, SHDERBR I X -
T, BHREEBEO T v 7 ) — PEFCULERLREILRH OGN LD, BEOE Loy r ) ~
FEERD FARB Rl X a v 2 U — FEBERO AR X HBAE QT DR KE B D
ZENTEI, _

B#ic, KPRCEWT, AV b2y ) — KRR oW, v — R v NEE
K. K. s e B2 3 R e & 0N 7 A E O MBS o TE, RILRBK. K.
PR AEH EH K L AN BRO MBI X EL I 2R L CHEREOBELREL 7,

b4 Bk
1) FEHR  HEEOEERBTOVWT (20 1), WEMoREE, #IT% P 22 (1981. 1)



24 FHER-F B FrPtE No. 20

The Permeability of Fumigant Gases Through Concrete Walls (Part 1)
Hideo ARAI and Hachiro MORI

Almost all museums and folklore museums in Japan have some simple fumigation
equipment, such as a fumigator with a vacuum chamber or a fumigation room. Fumi.
gation rooms, however, are being designed and constructed without the benefit of any
standards or other data. In order to test and verify the gastightness of concrete walls
against fumigants, the authors conducted tests on the permeability of gases through
concrete with the following results.

1. Concrete Test Materials

Table-1 shows the composition of the concrete materials used. In short, the authors
prepared concrete test pieces having the same compressive strength (180kg/cm?®) as
concrete walls in ordinary buildings. In size, each test piece measured 300mm X 300mm
in length and width, but each had a different thickness; that is, either 50mm,‘ 100mm,
or 150mm (see Fig. 1).

Cracks were artificially produced in the 50mm thick concrete test piece and then
covered with two kinds of epoxy coating (see Table-2, 3) in order to test the permeability
of gases through them as well.

2. Method Used to Test Gas Permeability

Gas permeability was tested using a fumigant gas permeation test apparatus. This
apparatus consisted of two steel containers of fixed volume bolted together with a test
piece sandwiched in between. A 100g/m? mixture of methyl bromide and ethylene oxide
(Ekibon) was then added to a steel container on one side, and the gas concentration in
the other container was measured at various intervals to see how much, if any, gas had
permeated through the concrete (see Fig. 6). The concentration of gas in the first
container was also measured, and the fumigant gases inside the sealed container were
checked for possible changes. All tests were conducted at room temperature, and gas
concentrations were measured with a Gas Chromatograph GC-5A type made by Shimadzu
Co.

3. Test Results

3.1 Steel plates were fixed to the exposed surfaces of concrete in order to test the
gas permeation test apparatus for gas leaks. 10 hours after gas was introduced into the
apparatus, about 76.5% of the initial volume of methyl bromide was measured inside.
72 hours later no further major change was discovered (see Fig. 7, M curve), so the
authors concluded that the apparatus did not leak, but that 23-25%5 of the methyl bromide
had adhered to the inner sides of the apparatus.

3.2 The 50mm thick concrete test piece started to leak immediately after gas was
introduced, and 24 hours later 6. 98% of the initial volume of methyl bromide and 1.96%
of the initial ethylene oxide had escaped through the concrete (see Fig. 7, curves A’
and a”).
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3.3 Twenty-four hours after introducing gas to the 100mm thick test piece, only
0.09% of the original volume of methyl bromide had leaked through.

3.4 On the 150mm thick test piece no gas leakage was detected even 72 hours after
gas was first introduced.

3.5 In the case where epoxy coating(solvent type) was applied, some methyl bromide
leakage was discovered (see Fig. 8, ACEP-1’ curve). In the case where epoxy coating
(nonsolvent type) was applied, a much improved ability to block fumigant gases was
observed. It was comparable to the gastightness of the steel containers (see Fig. 8,
curves ACEP-2 and acep-2).



