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A basic study on relationship between catalyst and concentration of toxic gases generated

during fire
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The toxic gases generated during fire diffuse faster than flame, and is the biggest risk factor for evacuees in the early stages of

fire. Smoke exhaust systems and sprinklers are useful to reduce the diffusion of smoke gases, but difficult to use in small buildings

and construction sites because they are huge and expensive. This study conducted fire experiments to investigate the effect of

catalysts to reduce concentrations of toxic gases, and the relationship between catalyst amount and concentration of gases. FT-IR

(Fourier-Transform Infrared Spectroscopy) was used for analyzing the gas concentrations.

[BrFBEs D B B K& OB ]

WO KK K DARFEE B 724 2 MBI & 2 23,
KB X BFERT— R R FEHEE - BEIC XL D5 0E
AWE L KESHEEIZOWTIZH AR DEIS & lis L

THEEBRKICLDHEELEDPHEF I ZEm 2o TnD, £z,

RS Fo g B AT A A DFEBGHEE A% & 0 b
<o KRGS B THEES D & BT —FEOFE T
BHD, REBREEMIIRBO T, miRIiCX ARk L
FEB OIS —fE Y — B F MG > TE A, (ERED
REREFTAE & 72 5 6 & (TWE T4 5 % oo 2 RS
P& U, (SN R AR E THEIT 5 DI LB
P DL R & i 5 T LI kY | Ak
DK SRR RAERE 2 T D 5 = & BEREILYERIC & -

TEBEMTONTEY ., Pk v v & —I JOPRMERH.

B E & xR RPBELOENATNVD, LaL,
AR O MEE TITELH 2 DRET+ 2 BN E < . e
HERR SRR O fE RS EE L,

AIFIETITA EMET AL 2 ENAL RIS S5
ZLIT R TEERWEICT 5 FEOHFE LB L., B
EOMNOHEET A ZBRETE 24 & E L, fil
BEOYRE 5 X OO BEE 2 28 2 72 )3 B IRBESRBR 21T\,
kDA RIS O W CRED D 72, £i2, ARFFE TS
E IR OEMICEER SO AN L., #5225
R R D7 DI 2 B 9 S R A R E L CER
T o7,

[HFFEBE R DINE]

ARG TR, FEROERMIIHE LT, LFD 22
OWFFEE B IZ W TR 51T - 72,

(1) MEEBRIC X 2 A AEO MR

123

(2) WHER X OERFERRR BT 2 A Ao
7

[AFZERRF DFER]

(1) MERRERIC X 2 A O

BE L il oA FAMEZ M8 L~V THED D 2 728
VIR TEEERELEREIT- 72, A8 80cm’ & 72
5 20DF ¥ L N—RE TR S, AOF ¥ o
— PN CTRER IR Z B S, B LIESH AR HOF
¥ UNR—ZHAT DL L, ARHOF ¥ o R—DKIH
HCER s SRR L OVKE B Lz, K219 K91z,
RERIIAR 2 VU 7%V, &3RERE O - Sis) 4 GLek
Lo MEIIART T4 b, KFLFTFEFT RV T4
BT % > O 3FEE AT Uiz, £z, HEITH 720
W2, TEAiZz L) BEO KB OFMICBWTHHE
BRaiTolc, R3ICERRRZRT, AUOBHEOLSH
BER QLI BVES B L O ) v S F a— T B RE L
WA E PR OIRE R X OV FEAER Y AR E ORE 24T >
7

j:}? 1
Smoke and gases ‘ uct | L \é\:ater
| o Catalyst|| || 7 .

g E I h |

) | Water |
e or
L sbb ——w|| g "
Flow control inverter Pump

B 1 AR O RBR R E



X3 FEBREE
FEBROBRER 417 T, K405 REARE B X
O B L) LU, AT BT A N2 L7
DO—RILRFEDRED ©— 7R L 0 IRWER L 2o Tz,
Fo, MOMBICOWT S, KEBEARVES MY U A%
WA LM IR L AT VT e R, B{EF 2 o & 8di LT
RFC o 7 AR R DA RIRE BB 2 L BTz,

M2 Wik

3000
e i tha ut spray ing
Fm)

— 2500 ====iwatef
=
2
g 2000 swwwmH opcplite {10g-2min, 40g - ff ] 4\ e B
et 14mih)
° - ——Hopchlite (10g 3min, g Vi
2 15mih) \\
@
2
g 1000 fF- -
[=]
8

500

0
0 5 10 15 20

Time(min)

X4 BA=ICBT 5 - BLRFBORE

(2) i L OFERHIERER 3517 2 g Atk o
MR O R 25017 T, PHERER S L ORI
HEREZNFNER L, MR 774 B L OEB{LT
2D RAMEICONTELICHENDTZ, 2 ODREITIC
WEEIZ 1 2mm DARDERE A7z, PRBERIX
1SO17431 HAHFRER DO ~115x0.8 DY A X TRER K% 4
S L (K5), EnEh@Aizz L, Kegfi, m7H
FA M, AT TA4 PBIOBLTF ¥ Az L
D OIEGRIR AT o 7o, BRI 11kW &L, 7T >
Vad—N—F B F TIMEEIT o7z, BREEARR T A 1 IAR

BN ST T L, ERONEITo 12,

A ETSEVCT T,

B 6 FERBUSABRER A

FHBGABRIC 31T D —BRL IR IR E DORERZ X 7 1R
To M7, KEBA LTZERO— R RN —2F
Brote, RT BT A b EMILT Z > 28 L72EITiE,
Bt LT 2 o —RRILIRFREIIR T AR b7z, &

X 5

124

AR TR T L T B R RO
[ BB %12 & 2 BF 52 BH 3 ]

THTA DOIEEA UTZENIOW TR, BB
BN 7272, IROBWNTERhoTz, T, &
T ALKFEIZOWT S RO B Sz,

50000

—without spraying

—water spraying
40000

Y
Hopcalite spraying / /
—Hopcalite+Titanium
oxide spr:ying/—% \//\/

) p \/\/

0 3 6 9 12 15
Time(min)

X7 BAGHENICEBT D B LRI DRE
FIRBABIL, 1S09705-1 /b — b o —F— B E
ERAWTHRBRZITo 7o, BRI 2 BER L, 2R
WAL, T HT7A MBI OBLT & 8%z Lan
LFEBREIT o7, IMEGREEIX 100kW T 10 23, 300kW
T 1050, &FF 20 MM AAT o 7o, BRBEA R A 1%
BEEESZ 7 LYY L, BEONTEITo T,
FERFERBROMEREZK 8 18T, M8nD, mTh
F7A4 PBIOBLT ¥ v 280 LR O — R bR R IR E
BEVEWMEE e oTe, VT ALKFEOREIZONTE
TR, ERRIERENMED o T2, T TE Ao
7

7000

30000

20000

Concentration(pl/1)

10000

—without spraying

6000

)

w
o
=)
o

\ Hopcalite+Titanium
\ oxide spraying.
‘ A

w
o
=]
o

&
o
=]
o

Concentration(ul/|

|
-l \\
-

0 5 10 15 20
Time(min)
M8 N—la—F—fEL s FNICERT D IR HR
DFEE

PRURBERER S L O EIBIEERBR O RICB N TH | fil
BT o & T, AEMTAORENETTHZ L
WD BTz, AHROBREE LT, KEREICE T S
PRI D SRR FE R POG B2 i KRR T 2 A F
PEH R HRET DEC OV TR EFHE ML T F
ETHD,

E =T

[1] Yasuhisa Hasegawa, Ken-Ichiro Sotowa, Katsuki Kusakabe, Permeation
behaviour during the catalytic oxidation of CO in a Pt-loaded Y-type zeolite
membrane, Chemical Engineering Science Volume 58, Issue 13, July 2003,
Pages 2797-2803.

[2] S A0, K B ABIE, P 28 =, ARR: (582, 1PN i Lolefibilc X 24k
D 53iE, YAKUGAKU ZASSHI 129(1), 2009, Pages 71-92.





