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ABSTRACT

In this paper, we had analyzed comsbustion gases using a GASTEC colorimetric gas detector
tube according to the methed of NES 713 in order to combustion gases toxicity evaluation for
beads polystyrene foam, extruded polystyrene foam, rigid polyurethane foam, flexible polyurethane
foam, flexible polyvinyl chloride pipe, vinyl floor cover, polyethyelene foam(flame retardant
untreated) and polyethyelene foam (flame retardant treated) of plastics material. As results of gas
analyses by using this method, comsbustion gases producted from small specimens of plastics
material had reached fatal to man at 30 minutes exposure time that had possesed toxicity index
of more than 1. Toxicity indexes of each specimen were estimated range of 4.3~179.2, flexible
polyvinyl chloride showed the hightest toxicity index at 179.2, and beads polystyrene foams
showed the lowest toxicity index at 4.3.
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Table 1. List of combustion gas toxicity test standards

A5 - s

UPITT(U.S.-University of Pittsburgh)o]?lo™ =1
% U.S.-Rad(Radiant Furnace Test) 4 &Ho] 7}
e, Aol 72 Al7)o] dEA JGBR(Japanese
Government Building Regulation Toxicity Test) ¥ =
ol DIN 53436(Deutsches Institut fuer Normung)®
9 divtaEA Aol MEsEATh AEe] A4
v HIRE A tREEe] Adie S xS
S o] 85 Wo|Y ot B HEIH ul Azt
Ase] AdE st 57 MAE FFHog FA45
7] f3te] e A9y F sl vERARSE
o] 83} NES 713(British-Naval Engineering Standard)
& AHEGr? o) % A5 dvbAEA HEuy
o2 gadol EF2oA NF X 70-100,9 A EF387)
(IS0l A 89 del ISO TR 9122,2 F=HolA BSIK(A
ZHZ33))DD 180,19 A AL F(IMOYI A 96130l
IMO MSC 61.Part2'? So] AQF=HU o]F 4= A
A7k AU S Table 10 A28k A5 A

A& ISO IMO MSC 61. | BSI DD
an NES 713 TR 9122 | DIN 53436 | NF X 70-100 Part 9. 180
el . LE=L
1
AA) #HagH IS e Fumace | (O14(L)X 914X
Tube Furnace
0.7 mol 4 610(D) mm
Bunsen burnerel] 23
2L e BE 2% é?)oieoovc 400, 600, 800°C | B4}
1,150°C DIN, CAMI,
NBS US- [z7 zanu
Al # 4P Rad, UPITT, éz%g)% 3 12005 g 75X 75X 25(1.0) mm
23+2°C, 4% ESOI%GB R 23+2°C, i (2312°C, UiF®E
Az = 5045%0 | 2o = 50+5%04 | 50£5%°141 48 h
24h = 24 h o) NES
5} ¢ Bunsen burnet A7) A7) 7] 713, DIN
ki 53436
37155 =3 e 4 &4 ZaA]
=& A2 30% 205 102 A
CO, CO,, HCHO, | CO, COy, Oy, CO. COw SO
2 NOy, HCN, SO,, | HCHO, NOy, | CO, COp, O, | oL ur | €O, NOx, HCN,
- HCl NH; HE  |HCN, HCl, | A€j7ks W |HCL HE HBg SO,
HBr, CH,CHCN |HE HBr
THA e
gz AR, o) e Azt
e 7t ez 3% | g, olea
N e N M ERE o e R R
PR, HCN : #a) | 7Rz zehE e,
o NDIR¥47], FTIR
> £47))

B3 -

24818 A6H A4Z, 2002




7AYo ol BepegRse) davke St

24 sk Advinel SARtEE DM FRe
Brhigel gtk @M WEozE vhes, E7, 9
Fol $o) FBE AxAHIN VAT A27bzel 4
A =ZAAN SR WSS EABKE ol E

PHE AATIEE HARNG o3te] WAL

A7teke Wel slok ols 271K Wby
Wel % wHe Azstad] BEE AW R@AYE
v
[=]

7F 7hsdtthe Aol AR FEY AR <
b3 FETD] FAVE BN St A $EREY
BRolA a0 v 2R Raivhe @3de] Ao
spehEA el o e SA4BIE FFHHY FAR
A RHshe 2102 A F37e A%} 8oldt
te §9 el Ao 2y 71E2H9 5478}
itk 4, sedes A& E7ksd m@de 54
of A& 7kxe] Asde Bt Brbsdtte R F
o] @io] Atk? B A A5 Ao 24y

Table 2. Specimens of experiment
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Fig. 1. Combustion gases analysis apparatus.
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Table 3. Hazard of the major toxicity gas concentration
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Table 5. Combustion gases concentration for each material(ppmy/100 g)

Aem =B co, | co | ma | soz | Nox | mON | mme | mp |RRRE| TN
v Ze)2eE | 90,640 | 5490 - 345 138 - - 48 17 2
AU EZE|AE[FE) 98450 | 6,480 - 650 188 41 140 242 16 2
AFE - HE 91,250 | 35880 | 540 - 1,610 310 - - 29 2
BAEYHEE 67,940 | 7,850 980 440 | 1,090 420 | 1,200 | 2,670 26 2
ZAAPVCrlo) = 198,930 | 7,590 | 4,340 | 1,720 433 432 | 6510 {11,410 3.0 4
v)d 2 153980 | 8990 | 4,830 | 1,450 308 49 | 3540 | 9710 23 4
ZodAE@EA) | 68580 | 7,660 - 1,330 570 - - - 2.7 3
ZejgAE(4A) (101,780 | 9,250 - 710 510 220 - - 25 3
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Table 6. Toxicity index(TI) of 30 minutes exposure at combustion gases concentration conducted with burning for

each material
e IR
A= CO, Cco HCI SO, NOy HCN HBr HF (TD
H =Wy g AEAE 0.9 14 - 0.9 0.6 - - 0.5 43
e EEV*EIQE 1.0 1.6 - 1.6 0.8 0.3 0.9 2.4 8.6
AFZ e 0.9 1.0 1.1 - 6.4 2.1 - - 11.5
ZAAZIY = 0.7 2.0 2.0 11 44 2.8 8.0 26.7 47.7
ZAAPVCH o) 2.0 1.9 8.7 39 1.7 35 434 | 1141 | 179.2
H]dAkg 1.5 2.2 9.7 36 1.6 3.0 3.0 97.1 121.7
EdgAF@EA) 0.7 1.9 - 33 2.3 - - 8.2
Z oA LI 1.0 23 - 1.8 2.0 15 - - 8.6
00
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100 1
o]
82 8.6
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Fig. 2. Toxicity index(T.I) of each plastic material.
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