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A Study on the Toxic Gases and Smoke Hazard of PASCON Trough
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ABSTRACT

The aim of the research is to estimate the effect of smoke and combustion gases on humane body
indirectly through measuring the toxicity of those. For this purpose, the toxic index of smoke and
combustion gases was investigated by smoke hazard test and analysis of smoke which were conducted
by KS F 2271 and NES 713 method respectively. It is proved by KS F 2271 method that PASCON
trough is suitable to the testing standard of interior material and construction of building. In addition,
it is identified by NES 713 method that combustion gases occurring in PASCON product were only
carbon dioxide and carbon monoxide, and the smoke index of those was 0.944. This value means that
the hazard effect of smoke gases on humane ! body can possibly happens when exposed to the smoke
gases for more than 30 min. In aspect of the domestic situation that have not regulated the hazard
estimation and the emissions of smoke when the flame retarding ability of the products have been
requested, the toxic indexes of PASCON products are comparatively low.
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Table 1. Toxicity valuation method of fire gases
NES 713 DIN 53436 NF X 70-100 IMO MSC 61. Part2
Chamber Over 0.7 m° Tuve Furnace Tuve Furnace 014X914X 610 mm
Bunsen Burner : 5 L
Furnace Temp. Over 1.150°C 200~600°C 400, 600, 800°C Radiation Heat

Specimen

Definite Mass

Stable, Same Mass

14005 g

75X 75X 25 mm

Before Test

Temp. = 23£2°C
Humidity: 50+5%

Temp. = 23£2°C
Humidity: 50+=5%

Temp. = 23£2°C
Humidity: 50+ 5%

24 Hours 24 Hours 48 Hours
.. Bunsen Burner : - .. ..
Ignition Methane Gas Electricity Electricity Electricity
Air Dynamic Dynamic Dynamic Dynamic
Com‘pusﬂon Completely Combust 30 min 20 min 10 min
Time
CO, COy, Oy, NO,, SOy,
MeasG”;esmem HCN, HCI, NHy, HF, HBr, | CO, CO,, 0, ec. COI;SOT’VS” HSSZ’H}I;SN’ CO’H]\é?*hiO;;CN’
HCHO, CH,CHCN R T
Analysis Gastec - As specified As specified
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Table 2. Hazard of the major toxicity gas concentration

Egxo] A7IF=Ael A7k A 3

Exposure Time
Method Gases 2 Minute (ppm) 5 Minute (ppm) 30 Minute (ppm)

conslzis?zlslness Death conslceisci)zrslness Death conslceisci):)lrslness Death
CO, - - - - - 100,000

CO - - - - - 4,000

NES 713 HCI - - - - - 500

NOx - - - - - 250

HCN - - - - - 150
CO, 70,000 150,000 70,000 100,000 60,000 100,000

BSI DD 180 CO 12,500 40,000 5,000 16,000 1,000 3,000
HC1 1,000 40,000 1,000 16,000 200 3,000

HCN 200 400 150 300 50 100
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Table 3. Standard and use of constitution elements for experimental apparatus

Elements

Standard and use

Remark

Combustion Chamber

Volume 0.96 m®

Bunsen burner

Height 125 mm, Diameter 11 mm

Mixing Fan

Fire gases concentration in chamber it is uniform

Foreced exhaust equipment

Fire gases exhaust equipment

Gas detector inserted hole

Measurement of fire gases Concentration
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Table 4. Standard of Gastec chemical detector

Gases Measurement Range Standarr]gmAbl;ioption Sensing Limit Remark
CO, 0.13~6% n=1 30 ppm(n=1)

CO 5~3,000 ppm n=3 0.5 ppm(n = 3)

NO, 0.2~5 ppm n=2 0.01 ppm(n=28)

HCN 2.5~60 ppm n=1 0.1 ppm(n=15)

HF 0.5~20 ppm n=4 0.1 ppm(n=7)

HCl 1~20 ppm n=1 0.05 ppm(n=15)
HNO; 1~20 ppm n=1 0.05 ppm(n=10)

SO, 2~30 ppm n=2 0.1 ppm(n = 8)

NH; 0.5~78 ppm = 0.2 ppm(n =2)
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Table 5. Analysis results of gas maleficence
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Gas hazard test Standard of judgment
Samples 1 2
Action stop time of 1 14 min 48 sec 14 min 25 sec
mouse 2 14 min 39 sec 14 min 10 sec 9 min over
Standard deviation 00 min 09 sec 00 min 15 sec
Judgment suitability suitability
Table 6. Quantity of fire gases for sample [ppm/100 g]
Produn Gases| o, co NO, HCN HF HCI SO, NH;
Pascon trough 30,400 2,560 - - - - - -
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Table 7. Fatal gas concentration of human body at 30 min
exposure[Cy]

Gas Conc.[ppm] Gas Conc. [ppm]
CO, 100,000 SO, 400
(60) 4,000 NO, 250
H,S 750 CeHsOH 250
NH; 750 HCN 150
HCHO 500 HBr 150
HCI 500 HF 100
CH,CHCN 400 COCl, 25
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