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Abstract — Domestic building finishing materials are being evaluated according to KS F 2271 standards according to
the notification of the Ministry of Land, Infrastructure and Transport, and this test is evaluated using laboratory animals.
In this study, experiments were conducted on highly combustible organic insulation materials such as EPS, urethane, and
phenolic foam. The purpose of this study was to analyze the cause of the behavioral suspension of the experimental mice
by measuring the average behavioral suspension time of the mice caused by the harmful gas generated when these three
types of insulation materials were burned. FTIR analysis and smoke density experiment were performed as a cause
analysis method for the behavioral suspension of mice, and the experimental results were analyzed by dividing the
causes of behavioral suspension into suffocation by particulate matter and toxic inhalation by gaseous substances. As a
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result of the test, urethane was evaluated as the most harmful insulation material, and as a result of FTIR analysis and
smoke density test as a cause analysis for the gas toxicity test results, it is judged that the behavioral stop of the rats by
suffocation is higher than the effect of toxic inhalation. This study is a basic study on the cause analysis of harmful
gases, and it will be necessary to prepare the toxicity basis and analyze various materials and gases.
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LA B
AkRo] whad-stel| whe} AEE-2 A2} Aes), s}, 153k Y
BREER o7k FAll Hoilnk. A ddAlel g AFE
o] Qb e AL 7} Hlof A Glek 11 B w2

sPAIRI e= AA Bl sk AL Qs Aotk el AR E=
Gl 2ekaE, vdlEe T3 2 TG AA 9 AEEE, ¢
glet, HlEdt 22 f7 1S AZF AR E A L Qle, S AR =
A AIB= 7 S A7 65% A SEaL, LA 35%7F 7
GAANZF AASRAL QITH 1. VIP, o] 24 22 24 ddAl= ol
AL Q15 E A AFEol 2851 Qlom, o}y tiFslEA] 3
ShEfolth 7 Ied A o] ARg-RFo] 7 A A €] gl u]s)
o] oF 80% o’ AA|akaL QT2 f7 1A 77 [ Aol vt
o A 5ol FaL @A o] Holvhe FApu]go] A7 gt A
d XWO] WA 7] Al Blste] shafjel] okt whade 714
I lek HE B3R ] i shAaba Al R R IEEAE
1%?& AFE v R G153 QT3] AFES sk 9
A8l shAl= Ak Bl AL TE e A4 A T EAE TRES
A7 B R Qg at %H*WJ Y5 skl Atk o152 9l
AL s =EEHUS o] GUEE, shAle] dak gl A
o] G o7 Frlat 5= gt
Sl M= Aol whE 7hAR8ld W7k KS F 2271 7]
LﬂrE} AP EES AHE-eto] B7kekaL QIth4]. KS F 2271 71 wt
W 23]0] A H71E skl Q1o 139 A3 R F7 srkelE AL
Q—ﬂﬂ} A-AIZES 15501, 155 B¢t Adg A9 HaAFEA
AR S43ka Qlvk. A FTIREA S 53l AEH f=ald7k 27t
7k AF(KS F 2271)°ﬂ IS = 5 Avka A= vt
THS]. #A ATEA Kim 52 AHE AR 5435 4
R I ey e RE 711‘3’4? 5 53, PVC, AL, BAIE
70 2 FTIREA-S 3l BS 68530114 717 3H= R-value # .=

it

A0S Ageeket A7 AArh6]. B3, Han 5 <@ = n]E 9}
A AEFAFTIRYE ]85 FE529] An54gel thgh A4 A
ToollM FEEE 2RV AIEE Fall 7 E A3lste] FTIR
B8 ohE U448 B % HITHT). BS68530lA] sk
FTIREA 7|4 Aol 7ks skl loh, &
TolM= A8 79 AWEFAARES BTk KS F 2271 7k

Table 1. Method of testing the combustion gas toxicity
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Test Method Test Condition
Heating Method Halogen Heater, LP Gas (6 minutes)
. . Time (min) 1 2 3 4 5 6
Heating Condition Exhaust Temperature 70 85 100 140 170 195
Size 220(W) x 220(L) x 50(H) (mm?)
Emission Rate 10 L/min
Mouse ICR, 8 weeks, Female Mouse (18~22 g)
Test Time 15 minutes
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Table 2. Method of testing the smoke density

Test Method Test Condition
Radiant Heat 50 kW/m?
Size 75(W) x 75(L) x 50(H) (mm>)
Light source 6.5V, Incandescent lamp
Transmittance 1~100 (%)
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Fig. 1. Specimen before and after a combustion gas toxicity.
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Table 3. Test result of the combustion gas toxicity

Test result (between 0 and 15 min) EPS Urethane Phenol
Average value of the deed stopping time (min : s) 14:34 08 : 04 11:08
Standard deviation (min : s) 00:27 00:23 01:00
Average deed stopping time (min : s) 14:07 07:40 10: 08
Mass loss (%) 29.1 66.7 40.2
Table 4. Test result of the combustion gas toxicity

Test result (between 0 and 15 min) EPS Urethane Phenol
Average value of the deed stopping time (min : s) 14:34 08: 04 11:08
Standard deviation (min : s) 00:27 00:23 01:00
Average deed stopping time (min : s) 14:07 07:40 10: 08
Mass loss (%) 29.1 66.7 40.2
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Fig. 2. FTIR analysis spectrum of EPS.
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Table S. Test result of the FTIR analysis

Table 6. Gas toxicity results by ppm concentration of 9 types of gas

Compound EPS Urethane Phenol Gas Concentration (ppm)  Average deed stopping time (min:s)
CcO 620.90 820.52 636.99 100 13:52
CO, 375.75 154.2 202.46 500 14:59
SO, 0.38 1.5 0.6 CO 1053 14:59
HBr - 0.04 0.07 1488 14:59
NO 0.39 10.1 14.4 3753 14:22
NO, - 0.08 0.09 516 14:57
HCN - - - 1016 15:00

CO,

HF - - 0.44 - 4984 14:34
HC1 0.35 0.1 0.05 10023 14:57
11 14:37
25.5 15:00
#HE Table 59} 2tk 50 Sllzg i: zj
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Zhol] 938k 7 akoit) A A oA WAE BT = 38k 200 14:53
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33 UleE 4™ 350 14:12
A7 Addy Hojgeu s S AVdE A 10.8 07:16
A% Al g A7) %ﬂﬁﬂﬂl O3k 3t | U] 2 Sk HCN 494 07: 00
Agolck, ofm o] Ax Frbere Av) vt DEF At 141 04:57
ol gtk 71U 5798 S13) sl R T2l 50kWim?e] 4k 193 12:99
%48 75 mm * 75 mm x 50 mm Aol 7} o) Y @172 1) HF o7 48
Fohg gad A/UES SPst S8 FAL thel o o
cH9,10] 113 15:00
- 100 52.6 14:45
= 132lo g( T) @ HCI 156 14: 48
206 13:13
1714 D2} Ti= A7 = (Smoke density) 2+ 52 (Transmission) 608 14:17
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Table 7. Test result of the smoke density

Test result EPS Urethane Phenol
Dy pax 94.5 374.5 257.6
Max Time (s) 1033 95 213
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