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ABSTRACT

This study was performed to test the combustive properties of Medium Density Fibreboard (MDF) specimens treated
with piperazinomethyl-bis-phosphonic acid (PIPEABP), methylpiperazinomethyl-bis-phosphonic acid (MPIPEABP), and
N,N-dimethylethylenediaminomethyl-bis-phosphonic acid (MDEDAP). MDF Plates were painted in three times with
15 wt% solution of the alkylenediaminoalkyl-bis-phosphonic acids at the room temperature, respectively. After drying
specimen treated with chemicals, combustive properties were examined by the cone calorimeter (ISO 5660-1). It was indi-
cated that the specimens treated with chemicals showed the later time to peak mass loss rate (TMLR i) = (340475) s than
that of virgin plate by reducing the burning rate. In adition, the specimens treated with chemicals showed the higher
COpean production (0.0883~0.0963) kg/kg than that of virgin plate. Especially, the specimens treated with chemicals
showed the higher mean smoke extinction area (SEAean) (5 m2/kg~21.5 mz/kg) than that of virgin plate. Thus, It is sup-
posed that the combustion-retardation properties were improved by the partial due to the treated alkylenediaminoalkyl-bis-
phosphonic acids in the virgin MDF Plate. However, It gave a negative effect on smoke reduction.

Keywords : Alkylenediaminoalkyl-bis-phosphonic acid, Time to peak mass loss rate (TMLR..), Mean smoke extinction
area (SEAmean), COmean production
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Scheme 1. Alkylenediaminoalkyl-bis-phosphonic acid deriva-
tives.
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Table 2. Combustive Properties of Pinus Rigida Plates Painted with 15 wt% Solution of the Alkylenediaminoalkyl-Bis-Phospho-
nic Acids and Bis-(Dmethylaminomethyl) Phosphonic Acid Solutions at 25 kW/m® External Heat Flux, Respectively

Samples *TMLR peac 1 st-bHI%Rpeak 2nd—HR2Rpeak ‘EHC COnean
(g/9)/(s) kW/m~)/(s) kW/m~)/(s) MlJ/kg) (kg/kg)
Untreated 0.140/375 141.76/130 180.94/400 16.18 0.0612
PIPEABP 1 0.137/430 129.39/320 147.62/485 13.00 0.0883
MPIPEABP 2 0.136/470 110.25/295 171.75/490 13.86 0.0963
DMEDAP 3 0.128/455 124.66/245 157.41/455 13.85 0.0903
DMDAP 4 0.145/475 80.88/290 185.08/480 13.66 0.0931
Samples CO: mean CO» peak dT§R12< SE Ancan
(kg/kg) (g/9)/(s) (m"/m’) (m’/kg)
Untreated 1.34 0.149/390 133.1 -426.8
PIPEABP 1 1.14 0.116/480 158.0 21.5
MPIPEABP 2 1.12 0.131/485 137.1 21.8
DMEDAP 3 1.11 0.122/445 142.1 5.0
DMDAP 4 1.18 0.152/480 128.4 16.8

*Time to peak mass loss rate; bpeak heat release rate; “peak effective heat of combustion; dtotal smoke release rate; “smoke extinction area.
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Figure 1. Heat release rate curves of MDF plates painted
with 15 wt% solution of the alkylenediaminoalkyl-bis-phos-
phonic acid and bis-(dimethylaminomethyl) phosphonic acid
solutions at 25 kW/m” external heat flux, respectively.
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Figure 2. CO production rate curves of MDF plates painted
with 15 wt% solution of the alkylenediaminoalkyl-bis-phos-
phonic acids and bis-(dimethylaminomethyl) phosphonic acid
solutions at 25 kW/m” external heat flux, respectively.
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Figure 3. CO, production rate curves of MDF plates painted
with 15 wt% solution of the alkylenediaminoalkyl-bis-phos-
phonic acids and bis-(dimethylaminomethyl) phosphonic acid
solutions at 25 kW/m” external heat flux, respectively.
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4) 818} H7HA| Aoz HEet AFH(1~3)] =4
71MEES DMDAPE A& dt AlEH(4) (128.4 m/m’)S

A 2] 8k32(142.1~158.0) m/m’C. 2 ZAHom, AT

St=rslA| Avbsts] =84, A28 #4435, 20144

Ae] -

g AFH] 2A7WEE 133.1 m/m’] HlEk] (924.9)
m’/m’e) ¥ FXE Yeigle). 3 o5 st A7k
2 A AFHA(U~4)2] ¥23PA2 (5 mPkg~21.5 m'/kg)

FAE e APH] v 23U (-426.8 mPkg)R T ¥
otttk uleb dZEi)oln) =k B AEAZAL 1 OH|A-

oty EAEHOR AelE MDF AHNL
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