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Abstract:  Four inorganic fire retardants, melamine cyanurate ( MCA), melamine phosphate
(MP), zinc borate (ZB) and phosphate sulfate salt (PSS), were selected to investigate the effects
of inorganic fire retardants on curing reaction of urea formaldehyde (UF) resin by differential
scanning calorimetry (DSC). We found that resin gel time was extended by adding ZB. However,
pH resin value decreased by adding MCA, PSS and MP resulting in shortened gel time and lower
resin curing start temperature. Medium density fiberboards (MDF) were manufactured with UF

resin using the above-mentioned fire retardants. We found that the fire retardant treated MDF

samples had lower internal bond strength (IB) than control MDF samples.
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Tab. 1 Effect of fire retardant usage on
pH value and gel time of UF resin

UF # i
RHAR AR mmE/% HE BT S
ogitad 0 6.40 76
12.5 6.32 74
MCA 25.0 6.24 73
50. 0 5. 80 75
12.5 5.25 60
PSS 25.0 5.21 58
50. 0 5.09 55
12.5 4.50 45
MP 25.0 4.40 43
50. 0 4.00 41
12.5 6.58
ZB 25.0 6. 60
50.0 6.62
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Tab.3 Effect of fire retardants on internal
bond strength of MDF samples

PRSI KA 1B/ MPa
MCA 0. 96
PSS 0.73
MP 0. 84
ZB 0.75
X BR#E 1.22
GB/T 11718-2009 FR{& >0.6
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