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A Study on Noxious Gases Analysis of Polyurethane foams

O|&2* - UHE - NS
Chang Woo Lee* : Jung Hwan Kim* - Seong Ho Hyun'

T e A
Aulvjet

2

ey

2A<H}o

R

IHeFd Al E
P e

Oﬂt

FHAZE, chIAAZE D AFNRANE FSUR Eo) AHSHS AR Sis)el AR

A(DSC, Differential Scanning Calorimeter)
ojgdle] xo W WANA X, FA T

¥ 5 =

, .
W gE

-z

#2971(TGA, Thermogravimetric Analysis)E
Apllon whelew Zoguh & JHg ol

slo] 7} Felgel Ho| welewg FAISIITE o 2YH 2 Beledleh Fol Ak o) me) WA

A
T A=

S84 ThAE PpARA)9) ThRE S ol falal FAISIACE QA AlHES A E

gle-aet Fo) Halir|ent ohd stom) Hajdo) wle- A veRdth wekewe 4200CATH A4

ATAAT 420°C7H4] T Fdae] FHE 7hdon, 500°CalA
AT Frlel wlet Uiksehs:, orlelgilel T

Hxrt sk AP #AIRlo)

Thekln, HYHLE ERRE 500°CAA

=

= =
i- O

Aadkakgeo] 10 ppm o4 HASIICh U FE40) ol$ 4 HONS] 4% 2%9] S7lo) wheh 210}

<7atdet.

ABSTRACT

We had investigated thermal stability, ignition temperature and fire gas for polyurethane foams
used for manikin, cushion and interior finishing material. Decomposition of polyurethane foams
with temperature was investigated using a DSC and the weight loss with temperature increase
using a TGA in order to find the thermal hazard of polyurethane foams, and the ignition temper-
ature of polyurethane foams acoording to species. We studied constant temperature among ignition
temperature measuring methods. In addition, noxious gases for polyurethane foams according to
combustion condition were analyzed using gas analyzer and GASTEC. As results, initial decom-
position temperature of polyurethane foam used for interior finishing material was lower than
those for manikin and cushion, and exothermic energy was higher. Ignition temperature of poly-
urethane foam of interior finishing materialwas 420°C. All of combustion forms at 420°C and under
were smoldering combustion, and it was combustion at 500°C. As furnace temperature was
increased, concentration of noxious gases such as carbon oxide, carbon dioxide, and hydrogen cya-
nide was increased. And nitrogen oxide at combustion condition(500°C) was over 10 ppm.
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Table 1. Chracteristics of Samples

Samples Uses Species | Synthesis
Polyurethane . 1:1
A Manikin Hard foam (194 :291)
Polyurethane . 1:04
B Cushion, Sponge| Soft foam (10:201)
Polyurethane |Interior ﬁn'lshmg Hard foarn| Goods*
C material

*Lucky-Silicone Industry Co. Ltd.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Tube Furnace
3. Alumina Tube
5. Air Flow Meter
7. Gas Collector
9. Computer

2. Temp. Controller
4. Air Bomb

6. Thermocouple
8. Gas Sensor

223 =71 BA
ZEdE Fo A 2 g de fEvRE
o] AE % FrLE A7) 9ste] Fig 19 39
7+o 33 2 [Model : IS-F108, II-Shin Science]Z Al
- aMgelrk ARE A7) flg s o
Zoju #(ID: 7cem, L 100 cm)e] #4S 3.85x107
Solct, WA —‘*71 9} F#HL 2/mino® IS, 2
o] £EE 340, 420 ¥ 500°CE WsPAlFIRA bzt
1g2 22 boatol wob 2o] F4e) @
Al #H o} o]mH HLAgE],,. ;}_/\o] =L E __Ag],
2847 (Ecom A+)E ol 8sta] xI7be} s}
e AxHow olunstela, Aistele, i
Colushas B ol BEE ZAHNH,
o]& RS-232 portE ©l&3le HAFEHE A8E F58}
Stk W, FAEAYE 2 WheE FE712E
A7) 9lste] 7h Aaziols Anskag 208 F
@ Hstel sRaEl 2 ks YA ol8 el /|
ohahaz:, Uk, WAl Y HES AL 8
@ dast TRE £ RS HOE o 2
o TAARELG FRALS FHAAT

JHB&B

N
x»mr}o

Rz

£
&

b
o

3. 40 % OF
3.1 98 I8N HI}
E2)ode Eo) FHo wE I8 IS RAR
71 918ted A8 5mgs V1ESRES B3] 7hag)

7] & 2
AirE 60mi/mine] £E 8 FYSHA] seEn
20°C/min§ sl DSC #4e AArsided, 2 2
£ Fig. 2o vERRITE 2A B vke} ho] F
Ag Zofee 3 oIS Fe|owe ¥°J 7
Bl AL 2o —‘E-l 73S HEHAL
L7 ARE2 ojFsial UoH,

10

] Polyurethane AW
Polyurethane B
Bl —~ Polyurexhaneﬂ

Heat flow{W/g]

0 50 100 150 200 250 300 350 400
Temperature{ C|

Fig. 2. DSC curves of polyurethane foams.
[purge gas ; Air, heating rate : 20°C/min}
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Fig. 3. TGA curves of Polyurethane foams.
[purge gas ; Ar, heating rate : 20°C/min]
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Table 2. Ignition Temperature of Polyurethane Foams

. Ignition
Samples Uses Species Temp.[°C]
Polyur;mane Manikin Hard foam -*
Polyurgthane Cushion, Sponge| Soft foam 410
IPolyurethane |Interior fm.lshmg Hard foam| 420
C material
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Fig. 5. Variation of CO, and CO concentration according
to various polyurethane foams[sample:1 g].
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Table 3. Average Concentration of Fire Gases[sample:1 g]

HEE - @Y%

Lo, ECOM A™ GASTEC
Sample | o} [T CO, | CO | NO | NO, | SO, | HCN | NH, | CiH, |CH:OH
[%] [ppm] | [ppm] | [ppm] | [ppm] | [ppm] | (ppm] | [ppm] | [ppm]
340 | 15 97 | NT | NT | NT 3 03 | NT | NT
P°1W§tha“e 420 | 29 | 612 | NT | NT | NT | 28 5 NT | NT
50 | 10 | 442 | 141 | NT | NT T * e x
340 | 18 97 | NT | NT | NT. 2 03 | NT | NT
de‘“gthane 420 | 29 | 1442 | NT | NT | NT | 36 01 | NT | NT
50 | 10 | 153 | 117 | NT | NT | = e = o
340 | 16 | 165 | NT | NT | NT 3 1 NT | NT.
P"lyurgthane 420 | 21 | 272 | NT | NT | NT | 3 03 | NT | NT
500 | 12 | 543 | 128 | NT | NT * x o x

*: No Measuring, N.T. : No Trace.
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