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ABSTRACT

This study was performed to test the combustive properties of pinus rigida specimens treated with methylpiperazinome-
thyl-bis-phosphonic acid M"* (PIPEABPM"")s and methylpiperazinomethyl-bis-phosphonic acid (PIPEABP). Pinus rigida
Plates were painted in three times with 15 wt% PIPEABPM"'s and PIPEABP solutions at the room temperature respec-
tively. After drying specimen treated with chemicals, combustive properties were examined by the cone calorimeter (ISO
5660-1). It was indicated that the specimens treated with PIPEABPM"’s showed the lower speed to peak mass loss rate
(MLRear), (0.104~0.121) g/s than that of PIPEABP plate. In adition, the specimens treated with PIPEABPM"'s showed
both the lower total smoke release rate (TSRR), (224.4~484.0) m’/m’ and CO,ea, production (0.0537~0.0628) kg/kg than
those of PIPEAB plate. Especially, for the specimens treated with PIPEABPM™" by reducing the smoke production rate
except 2nd-smoke production rate (2nd-SPR), (0.0254~0.02270) g/s treated with PIPEABPNi*, 2nd-SPR (0.0117~0.0146) g/s
was lower than that of PIPEABP plate. Thus, It is supposed that the combustion-retardation properties were improved by
the partial due to the treated PIPEABPM"'s in the virgin plate.

Keywords : Methylenepiperazinomethyl-bis-phosphonic acid M" (PIPEABPM™), peak mass loss rate (MLR ), Total
smoke release rate (TSRR), COyyeqn production
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Scheme 1. Methylenepiperaziinomethyl-bis-phosphonic acid
M™)s.
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Table 1. Combustive Properties of Pinus Rigida Specimens Painted with 15 wt% Methylenepiperazinomethyl-Bis-Phosphonic

Acid (M™) Solutions at 25 kW/m® External Heat Flux

Samples MLR e 1 St'HRI;bpeak 2nd'HR2Rpeak COmean COpeak
(g/s)/(s) (kW/m?)/(s) (kW/m?)/(s) (kg/kg) (g/9)/(s)
PIPEABP 1 0.129/410 99.53/220 187.57/430 0.0765 0.0042/675
PIPEABPMg>" 2 0.121/305 121.32/90 159.67/330 0.0623 0.0037/475
PIPEABPFe”" 3 0.113/300 129.86/75 162.02/300 0.0613 0.0032/450
PIPEABPNi*" 4 0.123/275 115.64/85 154.88/325 0.0537 0.0042/455
PIPEABPCu*" 5 0.104/290 115.88/55 145.36/310 0.0628 0.0036/465
Samples COmean COspeai TSZRR; 1st-SPR? 2nd-SPR
(kg/kg) (g/9)/(S) (m*/m”) (g/s)/(s) (g/s)/(s)
PIPEABP 1 1.84 0.1563/420 526.1 0.0121/140 0.0183/435
PIPEABPMg>" 2 2.07 0.1272/305 302.0 0.0157/75 0.0146/325
PIPEABPFe”" 227 0.1342/300 224.4 0.0094/75 0.0167/315
e 0.0154-0.161 0.0227-0.0254
PIPEABPNi’ 4 2.01 0.1542/290 484.0 165.80 1585.345
PIPEABPCu*" 5 2.39 0.1114/290 315.6 0.0107/50 0.0117/315

*Peak mass loss rate; bpeak heat release rate; ‘total smoke release rate; ‘smoke production rate.
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Figure 1. Heat release rate curves of Pinus rigida specimens
painted with 15 wt% methylenepiperazinomethyl-bis-phos-
phonic acid (M™) solutions at 25 kW/m® external heat flux.
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Figure 2. CO production rate curves of Pinus rigida speci-
mens painted with 15 wt% methylenepiperazinomethyl-bis-
phosphonic acid (M™) solutions at 25 kW/m” external heat
flux.
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Figure 3. CO, production rate curves of Pinus rigida speci-
mens painted with 15 wt% methylenepiperazinomethyl-bis-
phosphonic acid (M™) solutions at 25 kW/m” external heat
flux.



DA H R = Y H A E A EL =

1200
= ——PIPEABP
o -
g 1000 PIPEABPMg2+
"R [ [ —
2 500 4 PIPEABPFe2+
ﬁ PIPEABPNi2+
5 600 PIPEABPCUZ+
F
& 400 A
3
£ 200 |

0

0 500 1000 1500 2000

Time (s)
Figure 4. TSR curves of Pinus rigida specimens painted with
15 wt% methylenepiperazinomethyl-bis-phosphonic acid (M™)
solutions at 25 kW/m” external heat flux.
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HAAE T3 2> AIFH(PIPEABP)S 0.0183 g/s
(at 435 s)°0 = ¥ A =A UEHTh o)A 559 ¢
Ao ZAjol e AFA ) e golgte o5} %
71 Q7SI A Egko), AAA|7ke] A3t
ol mE} A7 AR GEEY HUdr S E
FE5EE AYsA &2 ARG vt a3y
PIPEABPNi” & 2|8k A% (0.0227 g/s~0.254 g/s at
285~345 sy o 9)2 A vehgt). ol thale] Nit'e
3 AP daAgdE EAsh) Zaskge Hleksl
Aoz e
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