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Effects of Antimony Trioxide-containing Coating on Fire
Retardancy of Wood-based Materials™

Young-Ki Yun - Phil-Woo Lee*?

ABSTRACT

In this study, the relative effectiveness of antimony trioxide-containing coat on fire
retardancy of plywood, particleboard and medium density fiberboard was 1nvestigated and
compared through 1SO ignition test and inclined pane! test with non-coated ones.

The results obtained were summarized as fallows:

Any treated materials was not ignited in inclined panel test with 5 minutes, but only
particleboard among treated ones burned in ISO ignition test with fairly delaved time. The
weight loss rate of plywood decreased with the increased addition level of fire-retardant and
the least values were obtained in particleboard and MDEF at addition level of 7% and 5% re-
spectively. Carbonized area of wood based muaterials decreased with the increased addition level
of fire retardant., The temperatures of back in plywood. particleboard treated with fireretard
ant coat containing 7% Sh-Qy showed the lowest but MDF did not show any effectiveness with
the increased addition level, The first flash ume of plywood treated with fire retardant coat
containing 9% Sh.0;, MDF and particleboard treated with fire retardant coat contaming 7%
ShoOy were 257sec., 286.4sec., 165.4sec. respertively.

Kevwords : fire retardancy, SO ignition test, wiclined panel test, weight loss rate
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Table 1. Average moisture content and spe-
cific gravity of tested materials

MC(%3) Sp.gr*

Type of material

Plywood 8.44 0.70
Particleboard 8.93 0.67
MDF 3.67 0.71

* Based on oven dry volume

Table 2. Finishing process of test board

p Treatment Drying Solid
rocess '

method time content
Sanding Sand paper

£#130

Under  Brush coating 2 hrs 40%
Coating (2 times)
Sanding  Sand paper

* 240320
Top Brush coating 4 hrs 39%
Coating (2 times)

R BRRES FAS Kol i #H
H-S S AmeR, A, RmY RibmkE, &
BAel ERmEdE ooy FRTLEE e
o2 Ao ALEIY T

N ) W, —W.
Weight loss rate (%) :~»~-W—»~:»-><100
o 714
Wi : Weight before test (g)
W2 : Weight after test (g)
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—1 packing material & F# Al G}, detector
1= flame ionization detector(FID)# °]&31%
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Table 3. Combustible properties of materials
in inclined panel test

[gnition Flame ex- Weight Carbonized
Treat Mat. time  hausted loss rate  area
level (sec.) time(sec.) (%) {cm®)
Ply. 138.0 7.2 4.12 105.3
Control PB 85.0 5.4 5.68 121.6

MDF  55.8 4.8 6.15 1153
Ply. 0 0 3.03 1024
A PB 0 0 2.96  103.0
MDF 0 0 438 1129
Ply. 0 0 2.42 97.3
B PB 0 0 2.82  102.2
MDF 0 0 4.59 1125
Ply. 0 0 2.35 96.8
Cc PB 0 0 2.83 1021
MDF O 0 445 1113

* Mean value from five replications
A 5% addition of SbhO3
B : 7% addition of Sbe(Os
C : 9% addition of Sb.0;
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Table 4. Average temperature of back inclined panel test ()

Treat Material Time (sec.)
level 0 30 60 90 120 150 180 210 240 270 300
Plywood 28.0 28.0 284 350 440 546 64.2 682 756 812 880
Control PB 27.0 27.0 28.6 552 8382 976 93.0 980 98.0 980 98.0
MDF 27.6 276 29.8 74.0 98.0 98.0 98.0 98.0 98.0 98.0 98.0
Plywood 28.0 28.0 286 332 40.8 50.8 o610 69.4 762 816 86.2
A PB 27.0 27.0 288 488 748 882 932 952 96.0 966 97.2
MDF 27.8 27.8 30.2 736 958 980 98.0 980 980 8980 98.0
Plywood 26.8 26.8 27.0 30.8 37.0 450 bH4.4 636 71.8 786 848
B PB 27.0 27.0 29.4 488 73.0 852 90.8 932 94.0 952 954
MDF 28.0 28.0 32.0 732 974 97.8 980 98.0 980 98.0 98.0
Plywood 274 274 280 32.0 386 47.0 560 654 738 816 874
C PB 26.2 267 280 460 725 874 947 96.2 980 98.0 984G
MDFEF 27.8 2765 354 733 976 980 9O 98.0 98.0 98.0 980

* Mean value from five replications
A 5% addition of Sbe(y
B : 7% addition of Sby0s
C : 9% addition of SbyOs
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Table 5. Ignition time and first flash time
from ISO ignition tester

Treat ) Ignition  First flash
level Material time(sec.) time(sec.)
Plywood 270.0 216.0
Control PB 203.6 155.8
MDF 201.0 176.2
Plywood 0 225.2
A PB 265.0 157.6
MDF 0 174.8
Plywood 0 223.4
B PB 274.8 165.4
MDF 0 286.4
Plywood 0 257.0
C PB 260.2 161.6
MDF 0 176.2

* Mean value from five replications
A :5% addition of ShO3
B : 7% addition of SbO3
C :19% addition of Shs0s
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