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Flammability and Released Toxic Halogen Gases during
Combustion of Flame-Retardant Flexible Polyurethane Foam

Chun Jong Han

ABSTRACT

Flammability, and released toxic halogen gases during combustion about two
kinds of flame-retardant flexible foam(F.R. flexible PU foam) were investi-
gated. One of the above was F.R. flexible PU foam with the containment of
halogen and the other was manufactured with pure flexible PU foam in aqueous
solution of alumina trihydrate(ATH) and dried 4 hours at 100°C. Flammability
by L.O.I. and UL94 HF-1 of the two materials were similarly shown. And com-
bustion gases were analyzed with GC-Mass. HCI,CI: and HF were detected at
both halogen being contained F.R. flexible PU foam and ATH doing one. The
reason, to find halogen gases from burning ATH-containing F,R. flexible PU
foam which wasn’t used for any halogenated F.R., could be considered as by
using trichlorofluoromethane with blowing agent to make PU foam. The rela-
tive quanity of relesed halogen gases of F.R. flexible PU foam with the con-
tainment of halogen had been indicated tree times HCI and Cl:, two times HF
than ATH containing, respectively.
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Table 1. Released Toxic Gases and Exposure Limits from Buming Polymers Containd

Halogen Flame Retardant

Released Exposure Limit
Toxic Gas Long Term Short Term
TLV (ppm) [4] IDLH (ppm) [5]

CO 50 1500
NO 25 100
NO 5 50
HCN? 10 50
F 0.1 25
Br. 0.1 10
Clz 1 25
HF 3 20
HBr 3 50
HC1 5 100

*TLV is the threshold limit value ;the concentration of an airborne constituent to which
workers may be exposed repeatedly 8 hours a day and 40-hours workweek without

adverse effects.

**IDLH is the concentration immediately dangerous to life or heaith from which a worker
could escape without any escape-impairing symptoms on any irreversibie health effects
(NOISH/OSHA standards completion programme).
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Fig.1 The chemical structure of flexible
polyurethane.

CH,CH,CH,CL
CH,CH,CH.CI
CH_CH,CH,CL

Fig.2 The chemical structure of trichloro
propylphosphate.
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Table 2. L.O.l. Values of the Flame Retardant Flexible Polyurethane Foams
Flame Retardant Flexible Polyurethane Foam L.0.1
Halogen Base 26
ATH Base 27
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