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Fire Retardant Treatment to the Plywood with Di-ammonium
Phosphate ( (NH.): HPO.) (1)!

—Hot and Cold Soaking Treatment and Redrying
of Treated Plywood by Hot Platen —

Phil Woo Lee? -« Woo Yang Chung?
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ABSTRACT

Plywood, the representative interior decorative or structural material, is so inflammable that it may cause
big fires. Therefore, it is required inevitably to manufacture the “Fire retardant treated plywood”, and it
will be a study on the redrying of treated plywood that we ought to solve. This study was carried out to invest-
gate the absorption of 20% (NH,4), HPO,4 solution into the soaked plywoods by hot/cold soaking for 3/3, 6/3,
9/3 and 12/3 hours and to study drying process with drying curves and drying rates by press-drying at the
platen temperature of 130, 145, 160 and 175°C. Solution absorption of plywoods in hot/cold soaking method
increased steadily with the prolonged soaking time, and water absorption is higher than DAP absorption, and
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then chemical retention (DAP) exceeded the minimum retention [1.125 Kg/(30cm)®] even in the shortest

soaking treatment. Drying curves of water-soaked plywoods inclined more steeply than those of DAP soaked

plywoods. And the drying proceeded rapidly with the increase in platen temperature and terminated in 2.5-4

minutes at the temperature of 160 and 170°C. Drying rate also increased generally with the increase of platen

temperature. So it was at 175°C in DAP-soaking and at 160°C in water<soaking when the drying rate became

above 10%/min.

Key words: fire retardant plywood, redrying; soaking treatment, press drying.
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Fmc: B aKE(%)
Dt : BRI (min)
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Table 1. Absorption of solution by soaking
treating time (solid)

Treating Rep Absorption of solutionkg.”(30¢cm)?

time DAP Water
3/3 1 6.448(1.290) 6.320
2 6.565(1.313) 6.140
3 5.657(1.131) 6.992
4 6.140(1.228) 6.796
6.3 1 5.638(1.128) 8.285
2 6.481(1.296) 7.197
3 5877(1.175) 7.7155
4 6.241(1.248) 7.880
9.3 1 7.760(1.552) 7.550
2 6.651(1.330) 7.617
3 6.402(1.280) 8.154
4 7.106(1.421) 7.676
1273 1 7.132(1.426) 8.066
2 7.334(1.467) 9.095
3 6.809(1.362) 10.439
4 6.850(1.370) 7.159
9 20
% s
g8 ke
g s 2
£7 £
5 g
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v o Water ©
© DAP solution
x DAP solid Lw
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Soaking { hot/cokd] time { hrs)

Fig. 1. Regression curves of absorption & retention
of chemical by soaking treat time.
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( ¥3-hour treatment )
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Fig. 2. Drying curves of Water and Di ~ammonium
phosphate treated plywoods related platen
temperature.
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Fig. 4. Drying curves of Water and Di-ammonium
phosphate treated plywoods related platen
temperature.
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Fig. 3. Drying curves of Water and Di ~ammonium
phosphate treated plywoods related platen
temperature.
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Fig. 5. Drying curves of Water and Di-ammonium
phosphate treated plywoods related platen
temperature,
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B2A o mfEEs e Ayl Y34 2ay
¥l gl K HFEAA T DAPREAHRS KHRES
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Table 2. Drying rates by platen temperature in 3.3 -hours soaking treatment
DAP treated plywood Water soaked plywood
Treating Sp. Gr. Initial and  Drying rate Sp. Gr. Initial and  Drying rate
temperature (C) Mean final M.C.4¥ M.C.%) min. Mean final M.C.(8 M.C.%) min,
130 0.583 42.40-7.17 1.601 0.609 50.07-8.77 4.130
145 0.557 45.50-7.18 4.790 0.618 48.07-8.58 7.898
160 0.629 35.86-7.39 8.134 0.579 57.18-8.92 13.789
175 0.557 42.13-7.27 13944 0.569 55.60-7.76 15.947
Table 3. Drying rates by platen temperature in 6, 3-hours soaking treatment
DAP treated plywood Water soaked plywood
Treating Sp. Gr. Initial and  Drying rate Sp. Gr. Initial and  Drying rate
temperature (°C) Mean final M.C.% M.C.1% min. Mean final M.C.4%) M.C.% min.
130 0.575 38,56-7.23 3.133 0.596 64.13-9.00 5.513
145 0.574 43.72-7.14 5.226 0.549 60.80-8.47 9.515
160 0.581 38.70-7.22 8.994 0.576 61.69-8.76 13.233
175 0 587 40.13-6.86 11.090 0.570 63.60-9.65 17.983
Table 4. Drying rates by platen temperature in 8./ 3-hours soaking treatment
DAP treated plywood Water soaked plywood
Treating Sp. Gr. Initial and  Drying rate Sp. Gr. Initial and  Drying rate
temperature (°C) Mean final M.C.%¥ M.C %) min. Mean final M.C 4% M.C.{%) min.
130 0.548 53.66-7.13 1.011 0.574 61.40-9.04 5.818
145 0.575 45.70-7.10 4.289 0.663 49.21-8.43 8.156
160 0587 41.42-7.19 9780 0.617 62.49-8.69 21.520
175 0.529 56.68-7.36 16.440 0.617 58.47-9.70 16.257
Table 5. Drying rates by platen temperature in 12,/ 3-hours soaking treatment
DAP treated plywood Water soaked plywood
Treating Sp. Gr. Initial and Drying rate Sp. Gr. Initial and Drying rate
temperature (°C) Mean final M.C.%% M.C .%) min. Mean final M.C.® M.C.%) min.
130 0.582 46.66-7.10 1.164 0.571 65.78-8.68 5.710
145 0.536 51.50-7.14 4.436 0.596 69.35-8.22 8.733
160 0.577 45.23-7.49 10.783 0.536 84.94-9.66 18.820
175 0.575 45.32-7.20 12707 0.573 58.56-7.50 17.020
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