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The Development of Fire-Retardant-Treated Wood (1)

Osamu TADANO and Hironori TANIUCHI
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For the development of fire retardant wood, a study determining the flammability of chemically treated
wood was conducted.

The wood samples (Akamastu: Pinus densiflora S. et Z.) used were 22cm X22cm and ranged in thickness
from lem to 3cm.

The chemicals were (NH.) . HPO;, HsBO; and NH,Br aqueous solutions in concentrations of 5, 10, 20, and
40 percents.

The wood samples were impregnated with the aqueous solutions under a vacuum of 15 to 760torr (about
20 hPa to 0.1MPa) for 30min, and subsequently immersed in the solution under a pressure of 0 to 10kg/crd
(about 0.1MPa to 1.0MPa) for 30min.

The samples were tested in accordance with "Grade 3 Incombustibility” of the flammability test prescribed
in JIS A-1321-1975, the following conclusions are drawn:

(1) Flammability was effected by the terms of impregnation and concentration.
(2) Heartwood of Akamastu required higher vacuum and pressure of impregnation than sapwood. When

Akamastu was treated, flammability ‘was effected by rate of heartwood.

(3) After flame time was an important factor in order to pass the standard of flame-retardant material.

After flame time was effected by the terms of impregnation.

(4) Most of the treated samples that were impregnated with 100kg /nf of the chemicals passed smoke
generation coefficient, exhaust temperature-rise and heat generation except After flame time.
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Table 1 The standard of flame-retardant material (JIS A 1321)
I B g HeHE
Standard species The judgment of the results
Vo e (AF) HOH A& EOFRE C L30T .
After flame time No flame remaining for 30 seconds or longer after the end of heating shall be observed.
FEIEFRE (CA) | BEMEOTAETEMEIRI20LLT
Smoke generation coefficient CA to be oftained by the following formula shall not exceed 120.
& K (TC) | AXMEDIEETEREI 3 FLE
Exhaust temperature-rise The exhaust temperature curve ofthe test results shall not exceed a standard temperature curve
within 3 minutes from the start of the test.
mEREEE  (Td0) | REREOIEETEEIIIB0LT
Heatgeneration The area contained between the exhaust temperature curve and the standard temperature curve
in the section where the former exceeds the lattaer shall not exceed 350.
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Fig.1 Relationship between the degree of vacuum and amount
of chemicals in heartwood and sapwood.
Notes . conc. : 40%, vacuum : 15~760torr, 30min.

BEhTwiwntEzobhs,

2. 1. 2 RELEFBETE

ALy« A &b IBENS, 10, 20, 40% L HEMT 5 126t -
T. EFIEEEA20, 55, 110, 250kg/m & HEHIL TV
5 (M3)e SNRFEAENVE D, L LA O
TEDENHE L P ol EZLND,

|

DEDZ s, LM OERIEEEDEEL B 5
WIEEZE, SENCL2FEAMEIENTH S,
2. 2 EHETECHBEEEE

R LUE L ITWEG R EET 256, EAEORMY
LM OLEFRHTLOIIE L VEEZZ LN, 22T,
L BHERORA LRI & 28R OBE L L TR
BB % BRULE L, ERIEEE & BBV TR
AEtro7,

300

2 A A
—~ g zr ®
E =
E" _g 200 A ®
i) §
® 5 ®
g S 100 e oH
::;j g Heartwood
T g VAN I} > ]

< Sapwood

0 ' . . -
0 2 4 6 8 10

1 ADNE (kg/m?)
Pressure level

B-2 LA OE AL E A E 2 E DR
Fig.2 Relationship between the terms of impregnation and

amount of chemicals in heartwood and sapwood.
Notes . conc. . 40%, vacuum . 15torr, 30min.
pressure . 0~ 10kg/cm’, 30min.
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Fig.3 Relationship between concentration of (NH:):HPO:-H:BO:* NH:Br
ap.soln. and amount of chemicals in heartwood and sapwood.

Notes . conc . 40%, vacuum . 15~760torr, 30min
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Fig.5 Relationship between amount of chemicals in wood
and smoke generation coefficient.

Notes . conc. . 5~40%, vacuum . 15~760torr, 30min,
pressure . 0~10kg/cm?, 30min.
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Fig.4 Relationship between amount of chemicals in
wood and after flame time.

Notes . conc. . 5~40torr, vacuum . 15~760torr, 30min,
pressure . 0~ 10kg/cm?, 30min.
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Fig.6 Relationship between amount of chemicals in wood and
exhaust temperature-rise.

Notes . conc. . 5~40%, vacuum . 15~760torr, 30min,
pressure . 0~ 10kg/cm?, 30min.
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Fig.7 Relationship between amount of chemicals in
wood and heatgeneration.

Notes : conc. . 5~40%, vacuum . 15~760torr, 30min,
pressure . 0~ 10kg/cm?, 30min.

ECTLEGERIRONE Z LAb25,

M4 DAFDEKTA v ThHBUTOEAEER
ZR 5B &, 100~300kg /m DUEATD 1) FHE % i 72 3 H A
EE &% 180kg /mfhr & £ 2 TH, TR & b Dk IEH)
BEERETE { OREDAFORUTFTIZHM L T35,
2. 3 FARHBEOMEEZXEE

K1, 212BWT, HEASMHIC L 0.0l OFERIEE
BICEENROND 2O Z & H 5 MBEREM GRE. T,
R OME EFEEEB L UAFICOWTHRE 21T-
72

2. 3. 1 FARBEOMELFRRERH

WHEDHROTFEALETIE, LHEHO0, 43, 87% &L 18
4 % & EFIEEE12128.3, 54.3, 19.3kg/m* & WAL
TWb, MEFEAZIT> Th, EFIEEE 10~ 15kg /m’
BT 20RTHo7 (K8),

BEE20% 12 BT BRIEDADEANTIE, LMEHI.0,
17.7, 37.4, 43.0% L¥EI0§ % L AFIZ 0, 41, 100, 141
BermL, LHE0% L ETIZAFD 180 2z T L
T, BEBMEORETSH HAFOPLNIZHY T LD
IO B U T ORBOARTH o 2 MEFEAZITo
7ZZRAB T, REEAORE L RIS LM EME &
BICAF DN 525, (LM EDIS0% L EORE T AF
BHLBEIH SN VL, FITid, BVWOHERIZLE
HoHF. AFP 0 DHBDFLEL T (K9), -

INLDZ s, EHABREEDERIVNISLTYH,
FAEFICL VAR KREL BL D2 Ebh 5,

2. 3. 2 BELAVELERRERN

IR BE20 % B DO FEHL LA A0, 43, 79% LHEMT
BIihEv, EAIEERIX128, 87, 41kg/ni & BWAMEMIC
b5, RFEA0%NEOFENT LM EN0, 60, 83% &1

65

400

O REEA
Vacuum
B A BE - EEA
g 300 1 Vacuum and Pressure
-
£3
25 oo
s g
2
% 3 motg‘ o A A a4
2R § o o A
>
g & oA
< O T T T
0 25 50 75 100
L3R (%)
Rate of heartwood
B-8 EASMRIO L EEELEE &ORH

Fig.8 Relationship between rate of heartwood and amount of
chemicals in wood by each term of impregnation.

Notes : conc. : 20%, vacuum . 15torr, 30min,
pressure . Skg/cm?, 30min.

M 2125y, FEHEE 213300, 144, 87kg/m &% D
RE20% AR OF 2D ERFEEE /R L7 (X10),

=E20% MB OFEHE, LHMEOBIIL Y, AFD
BEINL TWwaAd, AFIZ 0 ~ 130 LANICH AT 5, HIC
3, 50% L EDBmWLHMEOHXEHZOEDL ST, AFS
QBT HODDH 5, BEAOLUEDKENT., 1B
20% BB OREHI AR, AFDGA DR ETF/INE %
0. AFIZ 0 ~80FLINIZH B, AFH 0 DK D BEML
Twa (K11),

INLDZ Ehb, MEERIOBELIETIUE, EH
EEESHEML, AFPEL 2 ), BREMHOFMIxm L
THI e hh b,

DEOEBER» S, BREEOM S, FICAFIZD
WL, BB —ITRE SN, H2BEOEHFEE
EHRETHIEN, AR LUBHETHBES R B,

1O REZA
180 Vacuum © o0 O
A RE - MEEA
Vacuum and Pressure
150
[o]
— A
§ 120 4 o A
= I o
5 < 904 A , 4
¥
w 60
o
30 {4
0 sk T T r 3 vk
0 25 50 75 100
LR (%)
Rate of heartwood
BI-9 EASHRIOLHHELTR AR OB R

Fig.9 Relationship between rate of heartwood and after
flame time by each term of impregnation.

Notes : conc. : 20%, vacuum . 15torr, 30min,
pressure : Skg/cm?, 30min.
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Fig.10 Relationship between rate of heartwood and amount of
chemicals in wood by each degree of concentration.

Notes . vacuum : 15torr, 30min, pressure : Skg/cm’, 30min.
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Fig.11 Relationship between rate of heartwood and after flame

time by each degree of concentration.
Notes . vacuum : 15torr, 30min, pressure . Skg/cm?, 30min.
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