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Studies on the Press Drying and
the Chemical Absorption of the Plywood Treated with
Diammonium Phosphate™

Jong-Man Kim-

ABSTRACT

The plywoods commonly used as decorative interior materials for the construction are inflamma-
ble and so it is a causative factor for making fire accidents. resulting in the destruction of human
life and personal properties. Indeed. it is. therefore, required to produce fire-retardant plywoods. In
this study. a special grade of defect-free. Kapur plywood was used. Specimens were cut into 3- by
20cm dimensions from 120- by 240- by 0.33-cm panels(thin panel) or 120- by 240~ by 0.5-cm pan-
els(thick panel}. Some specimens were treated with diammonium phosphate(DAP), but some were
not treated with diammonium phosphate to use as control panels. Chemical absorption. drying curves,
drying rates and dynamic Young's modulus were investigated. The results were summaries as fol-
lows:

1. The specimens were soaked into 19% diammonium phosphate solution by a full cell pressure
process and the diammonium phosphate retained in the thin and thick plywoods was
1.409kg/ (30 cm)®. 1.487kg/(30cm)?, respectively.

2. Diammonium phosphate-treated plywoods were redried with press—drying process at one of either
condition: dried on the platen(115C) for a period of time or dried on the platen(50C) for 3 hrs
plus in a dry-oven(30%C) for 24 hrs. or dried on the platen{60C) for 2 hrs plus in a dry-oven(30
) for 24 hrs. The drying rate of treated thin specimens dried at 60C plus 30 and 115T only
was found to be 0.04 %/min. and 8.53 %/min. Similarly. the drying rate of treated thick spec-
imens were 0.03 %/min. and 6.77 %/min. . respectively.

3. It was evident that highly-significantly different drying rate of treated plywoods was observed
between plywood thicknesses and platen temperatures and the rate was increased by elevating
the platen temperature up to 115C. Based on the two-way variance analysis, highly significant
drying rate was observed from the interaction between plywood thicknesses and platen tem-
peratures.
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4. After redrying, the specimens were weighed and reconditioned to a constant weight in a facil-
ity maintained temperature (20C) and relative humidity(65%) prior to test dynamic Young's
modulus. The test revealed that the thin specimens dried at the platen temperature of 50C. 60
T, 115 and untreated specimens showed 1.070E+09 dyne/cm?, 1.156E+09 dyne/cm?. 1.243E
+09 dyne/cm?, and 1.052E+09 dyne/cm?, respectively. Likewise, the thick specimens revealed
5.647E+09 dyne/cm?. 5.670E+09 dyne/cm?. 6.395E+09 dyne/cm? and 5.415E+09 dyne/cm?,

respectively.

5. It was evident that significantly different dynamic Young’s modulus was observed between the
plywood thickness and the platen temperature, but not in the two-way interaction between the

plywood thickness X the platen temperature.

Keywords © Fire-retardant. dynamic Young's modulus. drying rate, diammonium phosphate, press-

drying.
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Fig. 1. Drying curves of diammonium phos-
phate treated plywood related plywood
related plywood thickness in platen
temperature of 115T.
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Table 2. Drying rates by platen temperature
and plywood thickness.

Platen temperature

Table 2. Drying rates by platen temperature and
plywood thickness.

Platen temperature

Treatment after DAP treatment(T) Treatment after DAP treatment(t)
60 115 Non 50 60 115
Thickness{Thick) Thickness(Thick). ..o dyne/cm? oo
3.3 mm 0.035¢ 8.534% 3.3mm 1.052F+09¢ 1.070E+09¢ 1.156FE+09¢ 1. 243E+09¢
5.0 mm 0.031° 6.770° 5.0mm 541584000 5.647E+09P 5 670E-090 6.395EH090
Singificance of Singificance of
Temp ** Temp '
Thick - Thick "
TempxThick " Temp xThick NS
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