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2 Facter A 2 £7.364 28.5882 12.8750 0.000C=*

4 Facztor B 2 4£5.437 23.225 10.424 0.0001=*=

6 A3 4 33.109 9.777 4.3889- 0.0025=*x

8 Pactor C 2 2090.034 1045.027 469.0967  0.000%**
10 AC 4 25.223 6.3C5 2.8306 0.0281=*
12 BC 4 45.6C2 11.48D 5.1176 0.0008x**
14 3C 8 % 5.4353 2.4507 0.0177=
-15 EcTor 108 24 2.2:3

Tczal 134

Coefficient of Variation: 10.25%
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5 Degrees of Sum of Mean k4
sluce Sotrce Precdonm Squares Square Value Prob
? Eac:cr A 2 342889.€15 171444.807 38.8312 0.000Cx=
3 factor B 2 267273.170 133636.585 38.2679 0.0000%x
s :3 4 59976.183 14994.041 3.3961 0.0117=
18 iictor c 2 89741.970 44870.985 10.1630 0.0001=x
:0 AC 4 62050.696 17262.674 3.5099 0.00535=%
j? fE, 4 4€313.541 12C078.385 2.7387 0.0325*
i3 A3C S 111957.2393 13994.674 3.1897 0.06029==
-13 Zrrer 108 £75834.00C0 4415.130
Total 134 21465036.548 T
Coeliicient of Variatioa: 16.05%
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Degrees of Sum of Mean F
f---_fou:ce Freedcn Scuares Sguzars -aiue Prob
Fector g 2 1:054.044 5547.022 12.2387  0.0000%*
I 2 5149.200 2574.620 5.6805 0.0045%x
2 3 .Aiig ggg §§§§'§2§ 24.6275  0.0022%2
r 2 10543, £321.83 11,7419 ¢
ac p 2331.422 §57.855 1.3211 0'3933"
3¢ : 5535.333 1388.833 3.0543  0.0195+
23C 3 5365.378 733.172 1.6176 0.1291
__ zmmor 108 £8949.600 432.237 o
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Degrees of Sum of
Source Preedom Scuares
Eactor A 2 476738D.859
factor 3 2 170552.0%5
AB 4 34¢320.385
Factor € 2 2258.859
AC 4 35379.274
3C 4 24.385
r3C 8 5¢329.281
Error 108 322472.800

Mean T

Square Value Prech
238365.43D 78.3282 *x
85325.0C7 28.0542 gﬁggggxx
87380.0¢3 2B.72S6 0.0000~*x

4129.43D 1.2377 0.2516

8844.8.3 2.5081 0.C245*

6616.095 2.:733 0.0766
$13.7¢83 2.4£376 0.01g3=
3041.472
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Degrees of Sum of Mean T
Valye Source Freedon Squares Sguare Value Prob
2 Tactor A 2 187.604 ¢3.802 10.¢674 0.0000=~
4 Pactor B8 2 154.026 77.013 9.0044 0.0002==
6 A3 ) 69.252 17.313 2.0243 0.0961
8 Factor 2 5763.004 2881.5¢02 335.9083 0.0000x~
10 AC 4 36.207 §.052 1.03584 0.3808
12 B2C 4 2.085 58.021 5.7829 0.0001xx
14 A3C 8 77.670 9.709 1.1382 0.3458
-15 Error 108 23.700 8.553
Total 134 7443.548
Coefficient of Varizticn: 8.19%
Sl 53190 Sl 131 33 59 e glie il sl g 4323 # Jgun
X Dezreas of Sun of Moan ?
Vale Scurce rrzedon Sguarzs Ssuzre valis o>
2 Faczor A 2 1745.377 872.539 18,1778 0.0030%=
4 Faztor B 2 245.5¢0 122.7%5 2.5225 0.5853%
& A3 4 244,152 $21.040 T.3454 6.2733
-7 ZrTox 23 i628.134 43.503
Total 44 3873.3:3
CoeZificient of Variaticn: 10.86%
thad ulllg 4a3a3-Y Jgua
Sum cf Mean T
Sguzres Sguars valiye P-ob

2 Tactor A 2 5870.4G9 28€35.204
4 Factor 3B 2 4575.4:5 2228.258
3 A3 4 $04.492 2%1.123
-7 Zrror 23 7824.567 217.333
Totz21 i3 18€75.C24
Cozificient ¢of Varizzigcz: 15.43%

0.000C~=
0.C003xx
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2 Factor A 2 :g.881 s 5o
zace 9. g.380 1.90¢ L1823
: Fector 3 2 3.649 1.825 0 ;e% 0-3533
4 29.172 7.2¢3 1.3¢15 -,z
~7 Errer 36 128.670 5,221 3220 0.2564
Total 44 241.473  _TTTTTTmTTT4TYTYr
Coefficient of Variatica: 15.13%
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The Effects of Fire Retardants (Monoammonium Phosphate
and Borax, Minalitha, Pyresot) on Iranian Maple Wood
(Acer insigne Boiss)

D. Parsapajouh1 S. Hedj azi’ A.N. Karimi® K. Doost Hosseini* M. Akhtari’

Abstract

In this study, the possibilities of using three different chemical substances as fire retardants for Iranian
maple wood (Acer insigne Boiss) was reviewed and fire resistance properties as well as mechanical
and physical properties of samples impregnated with these chemicals were tested. These results were
finally compared with the control samples.

Independent variables and their levels are as follows:

- Fire retardants: 1) mixture of mono ammonium phosphate and borax (MPH+BX), 2) minalith, and 3)
pyresot.

- The concentration of fire retardants: 5.8 and 12%.

- The diameter of burner: 2.3 and 5 mm.

Preparation of samples and measurement of fire resistance properties were done according to JISA-
1322 and BS 476 Standard, respectively. The percent of weight loss, flame point, duration of flame
after removing the burner, time of glowing after taking the burner off, and the percent of
carbonization. On mechanical and physical properties, compression parallel to the grain, static bending
and the percent of total shrinkage were tested.

Considering the weigh loss, the result shows that samples impregnated with minalith and pyresot had
respectively the least and the most weight loss while treatment with MPH+BX mixture had a weight
loss close to minalith-treated samples. On other fire resistance properties, it was found that among the
three different chemicals, MPH+BX mixture provided the best results.

In all measurements, it was observed that the samples impregnated with MPH+BX mixture had the
highest mechanical resistance in comparison with the untreated (control) samples. As expected, treated
samples had more total shrinkage in comparison with control samples.

Keywords: Fire retardant chemicals, Maple wood, Fire resistance properties, Physical and
mechanical properties.
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