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A Study on Toxicity Evaluation of Combustion Gases Released from the

Residental Container Fire -
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Abstract : The recent fire incident in an elementary school of Chonan city causes the media focus on the fire safety of
residential container buildings. In this study, real fire tests were conducted in this kind of buildings. Combustion products
including O,, CO,, CO, NOx, SO, HCI, HCN were measured, and blood samples of lab rats were analyzed in terms of
Co-Hb, Glucose, AST(GOT), ALT(GPT), in order to investigate the hazard-reduction effects of employing gas mask pro-
tected with filter during the fire emergency of residential container buildings. According to the test results, whether or
not employing the filter showed a sheer difference in the toxicity of the fire-induced gases, and then the importance of

wearing a gas mask was evidently demonstrated.
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stA B E davts F 0y, COy CO, NO,
SOx, HCl, HCNE =A3lgon, 0,559 7tAas=
A2AY B 5%014e] COell A7zt mEsd A
AL A AV AbE 4= Sl 9] "k
CO= E ] hemoglobinz} Zg3te] Jtak-Ze] 9
¢lo] F& T HHo] yA|Z# TLV-STEL-L 400
ppmo| ™, HAX|ALEES 2000ppmo]th. NOXE 3.8

71e) tigk e ASAS 71 ZAEA dris 2

2 4 e, 500ppmoldt FUAl =4
HATZS FEAA 8BAZE ool A 4 9l
SOx= 7] 2.9 F92le] He EFRA 8~12
ppm o)dANAN F, FZ, &, TF7 e A= 2 A&
AHA Y3 Ado] o w2 EAolth HCE ==
AR TS 2 FAREH] T TA 2 A, Fa
4 W 1A Frafdo] Astir, TLV-STEL Sppm, 4
AL 1500~2000ppmo] s, B& ke E93hH
HFEE dozd + gl EZoltk. HCN(hydrocy-
anic acid)> H-golgke] FA W=y FH2A E
W3k Fo7b F s, TLV-STEL 10ppm, HAX|A}
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HZ Co-Hb, glucose, AST(GOT), AST (GPT) 1=
£ 2335} 21, Co-Hb(Carboxy-hemoglobin)-2 hemo-
globinoll CO7} Z¥E ACZA I sEHol R
o} 210~2708) Zsle] #e] £27F v S0l
ok ddle] CO ¥3l%+= €0 22 AFE AL,
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BE Qe AnAE 60~160mgdLo)yd T
200mg/dLo)3}2 2 Aol uf$- 2 FAolch
Glucose®] =7} sl mel [ gy 2 55
A7 A#, &3 55 A 4 9ok AST(GOT);
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[aspartate aminotransferase (glutamate oxaloacetatetrans-
aminase)], ALT (GPT); [alanine aminotransferase(gluta-
mate pyruvate transaminase)]®] EE+= HE Fof A
= 53] 3489 A% HE=z AgHn glom,
aminotransferases= o] M Zoju} EAshe AR
A AEe s B FEET dev o] &
A BR}go] oF 95~110kDaz =7] Wi H3
TZEE 7 YE A 3L 25 Y AE 59
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Fig. 1. Schematic of upholstered fumniture in the container

Table 1. Description of the combustibles used in this experi-

ment

. amount of

weight ; amount of  fire load

(ke) °°m?lf;;'bles heat (keal)  (kg/m?)
ifgd";’c“g 50.1 50 225,000 278
fumitures 2033 27455 891,850 146
ﬁmhers 1252 2592 999,440 170
fotal 48592 55042 2,116290 344
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Fig. 3. Schematic of experimental set-up
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Table 2. Measurement equipment for combustion gases through
the filter and non—through the filter

combustion gases filter non-filter
O,
Co,
o Enerac 2000 G
NOx
SOx
el GrayWolf DirectSense™
HCN TOX PPC Kit

TG-501

50
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Table 3. Analysis method, reagent and eguipment for enzymes

enzymes method reagent analyzer

Co-Hb UV spectrometer - HP.

Glucose enzyme method Sinvan Hitachi
AST(GOT) UV method I‘(“greag 7600
ALT(GPT) UV method 110

Table 4. Bequirement for filter of gas mask

concentration maintain time under
gases limit concentration [imit
Co 350 (ppm) 3 (min.)
SO, 5 (ppm) 80 (min.)
HCl 5 (ppm) 15 (min.)
HCN 10 (ppm) 100 (min.)
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Box WRole 4% 959 4§ HF255+159
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Ao AA A S A3, B= Co-Hb, Glucose
o} A A AEZ AST(GOT), ALT(GPT)9] &
E=E Table 32} 22 whyol whe} £461%c.
~ Co-Hbi= Watson et al. 1", glucose= glucose oxi-
dase®l'”, &7 ASTS} ALTE g A% Jojd 4
25 UV 23BEAE A3l SHsiden?,
B0 Fid WE B4 W, A Al 2 A

5 Table 3o YERAATE

24, BN Y=o @3Ms

Aol A2d UEHL PHARF Ak
o] EE BEH AN AA] FHol gle filters)
[74%0 et AE AEFE ALEEg e, 87
41%5-& Table 4] VehliQIT}
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