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ABSTRACT

In this study, the experiment to confirm the risks of particulate material was carried out as a precedent study for devel-
oping the toxicity evaluation method of combustion products including the toxicity of particulate material. In the experi-
ment, the test result of filtering and exposing particulate material among combustion products and that of exposing
combustion products including particulate material were compared and analyzed by analyzing changes in average move-
ment stop time according to the installation of Membrane filter between the stirring box and test box through the gas tox-
icity test of the same specimen to filter particulate material among combustion products. As the test result, in case of
installing a filter, the average movement stop time of an experimental rat increased by up to 264% in case of lumber spec-
imen and up to 179% in case of urethane specimen. Through such result, the necessity of identifying the toxicity of partic-
ulate material and carrying out quantitative toxicity test for particulate material was confirmed.
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Level Standard Performance Standard
KS F 1SO 1182 > Maximum temperature after 20 min of heating since the beginning of
(Combustible Test heating test shall not exceed final equilibrium temperature of 20 K (but,
. Method of Architectural when it does not reach equilibrium in 20 min, the average time in the last
Noncomb}lstlble Materials) 1 min is considered as final equilibrium time).
Materials = Nitrogen reduction rate shall be equal to or less than 30%.
KS F 2271

(Gas Toxicity Test)

o The average deed stopping time of Laboratory Mice is 9 min or longer.

KS F ISO 5660-1
(Cone Calorimeter

Semi-Noncombustible Method)

Materials

o Total radiant heat 10 min after heating is 8 MJ/m’. Within 10 min, max.
heat radiant rate does not exceed 200 kW/m” for longer than 10 consecu-
tive seconds.

o There shall be no crack that penetrates sample, hole or melting (for
mixed content materials, includes melting and dissipating of all core mate-
rials) after heating for 10 min.

KS F 2271
(Gas Toxicity Test)

o The average deed stopping time of Laboratory Mice is 9 min or longer.

KS F ISO 5660-1

) (Cone Calorimeter
Fire Retardant

o Total radiant heat 5 min after heating is 8 MJ/m*. Within 5 min, max.
heat radiant rate does not exceed 200 kW/m” for longer than 10 consecu-
tive seconds.

o There shall be no crack that penetrates sample, hole or melting (for

Materials Method) mixed content materials, includes melting and dissipating of all core mate-
rials) after heating for 5 min.
KS F 2271 . .. .
(Gas Toxicity Test) o The average deed stopping time of Laboratory Mice is 9 min or longer.
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Figure 1. The composition of measurement system.
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Figure 2. The flow chart of the experiment.
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Table 2. Specimen’s Dimension and Mass

Specimen Name Thickness Mass Density
(mm) @ | (gem’)
Ist 12.3 439.7 0.74
MDF
2nd 12.5 442.6 0.73
) Ist 18.2 628.0 0.71
Prticle Board
2nd 18.3 635.6 0.72
Ist 29.5 71.1 0.050
Urethane A
2nd 29.6 69.5 0.049
Ist 28.5 64.0 0.046
Urethane B
2nd 30.4 70.4 0.048
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Table 3. Result on FT-IR Analysis of the Filter Installed or Not
) Filter Install
. Filter Non-Install
Specimen Name 0.45 pm 0.20 pm
CO (ppm) HCN (ppm) CO (ppm) HCN (ppm) CO (ppm) HCN (ppm)
MDF 232.7 - 209.8 - 197.8 -
Prticle Board 206.9 - 177.9 - 181.6 -
Urethane A 168.7 17.6 148.8 15.7 1424 16.1
Urethane B 137.5 153 118.9 15.0 112.1 14.0

Table 4. Result on FED Analysis of the Filter Installed or
Not

Table 5. The Result of Measure the Average Deed Stopping
Time

' FED
Slﬁzgzen Filter Filter Install
Non-Install 0.45 um 0.20 um
MDF 0.027 0.024 0.023
Prticle Board 0.024 0.021 0.021
Urethane A 0.074 0.069 0.068
Urethane B 0.065 0.062 0.060
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Specimen Pore Size | Average Deed | Rate of Increase
I;\Iame of Filter | Stopping Time | in Average Deed
[um] [min : sec] Stopping Time [%]
Filter
Non-Install 05:37 i
MDF 0.45 12:16 118.4
0.20 14:20 155.2
Filter 06 : 02 i
Particle | Non-Install
Board 0.45 12:00 98.9
0.20 13:33 124.6
Filter 0525 i
Urethane | Non-Install
A 0.45 07:52 452
0.20 09:04 63.4
Filter 07:03 i
Urethane | Non-Install
B 0.45 07:45 9.9
0.20 09:48 39.0
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Figure 3. The degree of influence in filtered particulate mate-
rials.
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