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Health effects

-,

A MODERN BUILDING FIRE, CHEMISTRY PLANT, PAHs

Wood, cell foam insulation (PIR, PUR, PF...), PVC,
different types of plastics, brominated flame retardants

etc.
Emission: CO;, CO, H:0, N;,HC, HCN, HC|, HF, HBEr, soot
Critical health effects for fire fighters!

OLD/TRADITIONAL BUILDING FIRE
Wood, brick, concrete, wool,
Emission: CO,, CO, H,O, N;, soot

PURE COMBUSTION (CANDLE)
Emission: CO-, H-O, minor soot
Harmless

>
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Figure 1 Enclosure fire with different “feedback” heat
sources compared to a free burn fire.
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Enclosure fire versus free burn

Test with a burning block acrylic (Drysdale)
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Energy Release Rate (kW)
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Energy Release Rate (ERR):

Q =13100- (0’23 ~ OamaLt ) Meas
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Fire Growth factor.

Q=q-t*
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Flame spread

Upward flame spread velocities

Upw ard flame spread velocities - based on measured pyrolyzed
lengths
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Figure 1 Upward flame
spread
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Lateral flame spread velocities
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Figure 2 Lateral flame spread
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Combustion controlled fire

... typical in the early fire process
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Ventilation controlled fire

(....is there enough oxygen available?)

Q, =1518- A /H,
Ho Ao
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Pictures of fire development until flashover. Fire in a
living room with plastic foam upholstered furniture
(NIST). A door to the test hall was open.
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Pressure profile during fire
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Smoke gases out of openings

The well-mixed case
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Cell foam (plastic insulation)

PIR Polyisocyanurate
PUR Polyurethane

PF Phenol Foam

EPS Extruded Polystyrene
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Toxicity related to cell foam plastic

Lethal exposure time' | Debilitating and lethal effects 2
Temperatu Permanent  Combustion with flames ~ Combustion without Tempera-
res’ temperature flames ture [°C]
mereased  at800°C - 1C,,¢ Ty ICo’ Ty
to 800 °C
“ 19.8-21.2 5.6-6.0 - - - - -
PUR 23.7-25.7  7.6-12.2 5.3%1.0 16.9 3.3 9.6 £3.0 55.0+14.2 570/540
PF 17.2 6.5 2.0 8.4+1.1 1.5 59+1.1 750/730

EPS/XPS [WI¥E 15.4 15.3£3.3  29.0%4.9

27.0 £3.1

66.0 £13.0 540/480

Tabel 4. Toxicity of combustion products. The lower the values of IC., and LC,, the more toxic are the combustion

products. Table values for IC., and LC,, are in minutes.

1) P&l and Macskasy, 1991

) Landrock, 1983

) Angiver hvilken temperatur testmaterialet bliver afbraendt ved, dvs. ikke den temperatur, som forsggsdyrene blev udsat for
) ICq, Tiden i minutter til 50 % af forsggsrotterne er invaliderede

)

2
3
4
5) LCy, Tiden i minutter til 50 % af forsggsrotterne er dgde.
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DERMAL UPTAKE OF NOVEL BROMINATED FLAME RETARDANTS (NBFRs) AND
HBCD USING AN E£X VIO HUMAN SKIN MODEL (NoFlame)

Since the ban of most polybrominated diphenyl ethers (PBDESs) the
production pattern of flame retardants has changed and alternatives are
increasingly being used. These are generally described as novel
brominated flame retardants (NBFRs) and include e.g. EH-TBB and BEH-
TEBP in Firemaster 550®, which is one of the PentaBDE replacement
products. However, little is known about exposure pathways, not least
dermal absorption, for NBFRs and other POPs. The aim of the current
study was to estimate the extent of dermal transport of NBFRs and
determine the rate of the transport.
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Firefighters protection against heat and smoke
Many of the substances mentioned in the presentation
are carcinogenic. How is the firefighter protected?

It':becnmi_ng_.ilm'eamn’g&gﬂanger_ous
“_ -towork as a firefighter”




Risks

® Smoke particles (also toxic) can enter through cracks and crevices, to
the neck, along the neck sleeve

® The face is (partly) directly exposed to smoke particles

® If the firefighter suit is not washed thoroughly after each fire, the fire
fighter can be exposed to more toxic particles (dermal uptake)

* If fire engines is not properly cleaned the firefighters can be exposed to
toxic dirt

* If fire equipment on the fire station is not placed separately from people
wearing civil clothes

® If separation (clean from not clean) in general is missing
® Poor mask/respiratory protection (old type, not tightly, bad cleaning)

® Poor or bad equipment in general
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Sweden
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