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Surface Flammability and Fire Endurance
of Wooden Materials Treated with Boric Acid

Shin'ichi KIKUCHI

Katsumi KOMAZAWA

Yasunobu MINEKI

The ignitability, the surface flammability and the fire endurance have been measured for wood
treated with a high concentrated solution of boric acid. Boric acid and sodium octaborate prevented the
ignition of plywood. However, they were less efftctive than treatment with ammonium phosphate or
ammonium bromide. The plywood treated with boric acid did not meet the standards of internal finish
material with respect to TC and after flame time. When 15 parts of ammonium bromide was added
noncombustibility was improved and the treated plywood met the standards. The thermal insulation
property was improved with the boric acid treatment and it was found to increase about 20%.
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Table 1. The kind of fire retardants and combination ratio.
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ire retar nitability test flammability test test
TR 7 R e R IR
High conc. sol. of boric acid O O O
INFETEEF U oA o
Sodium octaborate
BRI LT e A 1:1~6:1
High conc. sol. of boric acid : ammonium bromide ST
NETEEF FY T b BET E=T A 1:1-2:1
Sodium octaborate : ammonium bromide e
High conc. sol. of boric acid : ammonium T
polyphosphate
RUBEREER KUY VBT v E=T 4
: RLT =D A 3:1:2~6:1:2
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Fig.2. Relationship between the fire retardant content and the ignition
time.
Legend:[J:Control; @:High conc. sol. of boric acid; &:Sodium octaborate
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Fig.3. Relationship between boric acid content and the surface

flammability.
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Table 2. Relationship between combination ratio of ammonium bromide and ammonium poly-phosphate to total fire

retardant content and the surface flammability.
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e | Total fire ammonium bromide to  ammonium poly-phosphate] TC  t d 8 After flame CA

Fire retardant ‘ retardant total fire retardant to total fire retardant | time

content content content l

i (%) (%) (%) i (sec) (°C min) (sec)
l 18.3 16 33 : 214 106 24 45
19.3 14 29 | 207 103 19 53
19.1 13 25 i 204 188 23 40
R B IR TR | 17.8 11 22 211 135 25 49
Fg?g;ﬁg;ﬁﬁT' 21.4 0 20 159 204 67 54
17.0 0 25 139 202 60 63
18.4 0 34 169 227 53 41
23.0 0 50 ‘ 192 92 54 38
] 15.9 33 0 ‘ﬂ? 121 20 35
NNk EET R vi\i 15.0 40 0 | 214 110 20 32
Sodium octaborate | 15.6 43 0 ! 208 121 17 36
| 17.0 50 0 | 240 52 14 43
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Legend: O:Fire retardant content 15%;@:Fire retardant content 20%
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Table 3. Improvement of thermal insulation property by high
conc.sol. of boric acid treatment.

HE 1 260°C R fi]

R ERE B B X Times which the Thermal
Boric acid Thickness temperature go up to insulation
content 260°C at unexposed

surface property
(%) (mm) (sec) (sec/mm)

0 12 730 61

25 12 810 67

0 24 1600 67

24 24 1900 79

i EFERE = 260CHIERFH (sec) /MERAEDE S (nm)
Note:Thermal insulation property=
Times which the temperature go up to 260°C
) Thickness of specimens(mm)
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