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Chemical distributions in lengthwise direction of product-size
fire retardant treated wood and fire performance evaluation by the
model-box test

Masayuki KAWARASAKI, Shin'ichi KIKUCHI, Shigeki TASAKA,
Tsuneto TUCHIHASHI, Hidekazu SUZUKI

Fire retardant treated wood has been used for interior finish in rooms that require materials with
low flammability, and demand for them is expected to increase in the near future. However, there is
a problem about the quality control for fire retardant treated wood products, because of variations in
fire retardant chemical retention in the wood. This study investigated the chemical distributions in the
lengthwise direction of product-size fire retardant treated wood. We also evaluated the fire performance
of product-size fire retardant treated wood by the model-box test, and compared the results to the criteria
for fire performance materials in the Building Standards Law of Japan. We found that the average
chemical distribution in the lengthwise direction of 1900mm-long fire retardant treated wood was *+43-
58kg/m®. The model-box test results showed that the average chemical retention of specimens should
be 73kg/m®to satisfy the criterion for flame-resistive material, and 120kg/m? to satisfy the criterion for
quasi-noncombustible material. These results were similar to cone calorimeter test results.

Key words: fire retardant treated wood, chemical distributions, model-box test, chemical retention,
fire performance
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Table 1. Specifications of samples.
KM DL EE RXIEMRSE BkE
& B L=t Dry density of wood Chemical retention Moisture content
Type Grade (kg/m%) (kg/m%) (%)
T | &N &KX | F | B | &KX | P | &N | &K
ave. min. max. ave. min. max. ave. min. max.
ARIEALA INER
Treated A little nots 350 350 360 73 60 88| 9.2 6.3 ] 12.5
JRLIEHB UN:0]
Treated B | Iittle nots 330 | 290 | 370 120 88 146| 11.5| 6.2 | 13.4
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Table 2. Chemical retention in pieces.
FAERE EAERE EHERSE (ke/m)
K #EE | Chemical Chemical retention
Amount level solution iy =X BN |[EERE | W= ERAEY
of chemical amount . 95% confidence
X No. B ave max. min. SD
solution (kg/m) interval”
1 490 82 134 37 24| __
2 490 81 171 30 36 __
3 507 83 155 30 35) __
4 546 91 171 1 37
500kg/m* 5 479 80 121 55 20
6 446 57 125 28 25
1 468 68 124 21 21
i 489 78 143 29 29
ave.
1 613 103 175 42 40 +18
2 602 98 161 60 24 +48
3 585 98 205 31 47 +92
4 579 99 139 66 19 +38
600kg/m° 5 629 101 147 63 22 +44
6 646 108 192 16 25 +49
1 557 92 155 63 28 +55
i:] 602 100 168 57 29 +58
1 696 118 172 16 24 47
2 657 110 181 19 25 +48
3 679 111 163 81 24 +46
4 746 124 223 88 32 +62
700kg/m* 5 3 128 178 18 25 +49
6 663 113 141 63 19 +38
1 118 126 167 96 16 +31
R 696 119 174 80 23 +46
ave.
1 830 138 203 95 24 +46
2 152 130 173 103 18 +35
3 163 134 175 101 17 +34
4 841 141 175 96 28 +55
800kg/m’ 5 185 142 171 98 21 +41]
6 180, 133 182 108 21 +40
1 802 143 186 84 24 +47
i 794 137 182 98 22 +43
ave.

*) FEHEIER AT IS HE S < [FHEEE 95% (2 ds1T 2 il

*) The Range is acording to 95% coefficient of confidence in normal didtribution.
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(Chemical solution levels : 500kg/m?).
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FI3Ixk HEEBEAROKER
Table 3. Results of model-box-test.

F5 BE
i o - piE=dc wRmg™
sein| ERERHE REN | smms RERE
Average Heating Max imum Total heat release
Specimen chemical time heat release M)
retention rate 54 [ 105 f4
(kg/m) (min) (kW) 5min 10min
AEEAA 73 5 60 12.9
ALIEFAB 120 10 61 13.1 30. 1
*)  KIEDFEEEE 2 i
**) KIROMFE R EZ T
*) Values include heat release rate from heat source.
**) Values include total heat release from heat source.
FA4KR HAMEOFERE
Table 4. Criterion for fire performance materials.
e PIEEST REEE wRng”
Heating Heat release Total
Type time rate heat release
(min) MJ)
ETRMH L e -
Quasi-noncombustible 10 gf{ui%ﬁ LCldokhEE R 50
material
BRATH The maximum heat release rate
Fire retardant 5 shall not exceed 140kW for 40
material over 10 seconds

*) KIS DF 5y E G
*) Value includes addition from heat source.
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