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Ignition Characteristics and Combustion Gas Analysis
of the Plastics Foam
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Abstract : This study was undertaken to investigate fire risk characteristics of the plastics foam that is used an
insulating materials in workplaces. The ignition characteristics and combustion gas of the plastics foam were carried
out using the ISO self-Ignition tester, the Cone Calorimeter, and NES combustion analyzer. The experimental
materials used were commercial samples and their composition is not disclosed by the manufacturer. As the
experimental results, the self-ignition temperature of the plastics foam ranges from 410°C to 510°C, and the
flash-ignition temperature of plastics foam ranges from 370C to 450°C. The difference of ignition temperature on
density with plastics foam type was smaller since the amount of combustible gas to ignite is not caused enough. The
time to ignition of the polyethylene foam in samples of the plastics foam was shorter, and its of polyethylene foam
was longer. The concentration of carbon dioxide of the polyethylene foam shows higher in samples of the plastics
foam. It is found that the concentration values of carbon monoxide of the plastics foam show very fatality on people
during exposure of 30 minutes in fire.
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Table 1. Specification of experimental materials

e Density(kg/ n?)
Classification |Symbol| T = Remark
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S %! - 314
or
s - ] o257
3| - 24.1

o

SR AN BIS|X], H167 X|1%, 200114

I Density(kg/ )
Classification | Symbol T Remark
Y IS by
Polyurethane 2%1%5. |45 ol 380
foam S N
(thiokncss E |44|2%25 (35 o3| 310 (ks m
50 mm) 2%335 |25 o)A 232 3;;‘%’
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Fig. 1. Equipment for combustion gas analysis
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Table 2. Ignition temperature of the polystyrene foam

Classification lfg‘;srg SITCC) | FITCC) | Remark
12 | 259 487 387
Al2s | m 491 388 e
33 | 211 495 391
4z 162 510 404
1z | 302 487 386
o |25 | 268 49 390 -
38 | 205 495 392
43 184 512 407
5 | 420 475 388
1% | 300 485 386
C . 4EH
25 | 250 489 383
3% | 220 495 378
235 | 430 478 392
5 1# 314 484 385 v
2% | 257 489 381
3 | 2l 494 377
1= | 380 480 2
E| 25 | 310 488 382 AR
35 | 232 490 386
12 | 492 42 373
F | 25 | 382 4% 381 A
35 | 294 495 390
208 | 469 413 374
G | 3om | 321 421 405 ﬂﬁ%ﬂ
a0y | 208 438 427
208 | 433 440 a1
H | 30w | 312 444 431 i}gg)m
a0 | 250 457 45
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Table 3. Time to ignition of the plastics foam

Classification Density T (sec)
(kg/r) |25 kwini] 35 kw/ni | 50 kw/nt

12 | 259 | 1462 | s41 | 389
A eyl 28] 22 [m7 | a7 | a0
3 | 211 | 1422 | 613 | 398
45 | 162 | 1577 | 523 | 317
13 | 302 | 1584 | 77 | sou
5 ey |25 | 268 | w34 | e15 | 32
|35 [ 205 | 13as [ e21 | 377
|45 | 184 | 1248 | 92 | 310
=5 | 420 [ 1857 | s | s29
[ 13 | 300 | 1570 | s | 410

c | ¢ .
25 | 250 | 1471 | 745 | 378
3% 220 146.3 68.1 35.8
=5 | 430 | 1931 | 1089 | 329
s | s [ mae | w002 | a2

D | ¥l
23 | 257 | 1652 | 800 | 389
33 | 241 | 1852 | 946 | 352
2% 13 380 | 207 82 | 49
E 2% 23 300 | 127 | 108 | 30
2% 3% 82 | 138 73 | 25
2% 15 92 | 22 | uzl 13
F 2% 23 382 | 195 | 112 | 63
2% 3% 94 | 174 97 | 41
1% 200 | 469 85 77 | 33
G 1% 300 | 321 78 96 | 32
1% 40 | 208 | 100 32 | 26
1200 | 433 | 105 51| 35
H 12300 | 312 | 145 37 | 30
15 400 | 250 | 146 45 | 37
2% 20M | 700 | 1762 | 418 | 185
G | 2z | 400 | 405 | 18 | 54
2% 400 | 232 | 88 | 198 | 59
2220 | 467 | 2 | 204 | 80
H o[ 2% | 346 | 408 | 194 | 78
2% 40m | 289 | 451 | 187 | 73
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Table 4. CO and CO> concentration of plastics foam
Concentration (ppnv/100 g)

Classification co o,

1% 5410 89,790

a | wmw 28 5,280 73,870

3% 4,360 66,610

43 3,810 62,410

1% 7,409 104,380

- 23 6,180 98,120

3% 5,480 95,530

4% 5220 91,010

&3 6,900 69,430

i 13 8,290 86,330

C & -

2% 6,180 111,840

3% 6,110 105,140

E3 7,710 108,010

1% 6,840 101,810

D | 4=d -

2% 6,110 99,490

3% 5,860 95,330

2% 1% 7,430 78,500

E 2% 23 8,850 95,700

2% 3% 7,090 67,080

2% 15 7,600 65,860

F 2% 23 8,540 94,300

2% 3% 7,230 60,650

12 20u) 6,790 138,990

1% 304 5,940 129,460

o 12 40m) 5,110 127,220

2% 20w 10,790 107,710

2% 30u) 9,660 103,650

2% 408} 8,240 100,810

1% 204) 6,320 100,070

1 30u) 5,520 115,990

u 12 404) 5,100 103,110

22 20u) 11,460 117,050

2% 30u} 8,980 111,010

2% 404} 8,100 82,990
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