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Studies on Plywood Treated Fire-Retardant
[I. The Fire-Retardant Degree of Monoammonium Phosphate Treated Plywood *!

Jong-Man Kim*?
Summary

Plywood used for construction as a decorative inner material is inflammable and can fire
accident, causing destruction of human life and property. In this study, 3.5mm Kapur plywoods
were soaked in the 23% monoammonium phosphate solutions by cold soaking method 3, 6, 9hrs
and hot-cold bath method for 3, 3brs, and redrying was carried out by press-drying at the platen
temperature of 110, 130, 160, 180°C, and then fire test was carried out to investigate burning
point, flame exhausted length, frame spread length. back side carbonized area and weight loss.

The results are as follows;

1. In cold soaking method for 3, 6, Yhrs, retentions of monoammonium phosphate were 0.377,
0.448, 0.498}(9/(30cm)3 respectively, and in hot-cold bath method for 3, 3hrs, the retention
was 1-331k9(30cm)3 that exceeded the minimum retention 1.124k9/'(30.:m)3.

2. Correlation coefficients among the variable were shown in table 2. From the table, it could be
recognized that there were close negative correlations between the treatment and burning point,
flame spread length, back side carbonized area, flame exhausted time and weight loss, and
there was negative correlation between treating time and back side -carbonized area. but there
was positive correlation between platen temperature and burning point.

3. From table 3, it can be observed that there were highly significant differences for burning
point, flame spread length, flame exhausted time, back side carbonized area, weight loss
between treatments. And in 2-way interactions, there were also highly significant for burning
point, flame spread length, flame exhausted time, weight loss between time x treatment.

4. It was observed that burning point, flame exhausted time, flame spread length, back side
carbonized area, and weight loss in fire-retardant treated plywood were the best effects in

fire-retardant treated plywood, water treated plywood and nontreated plywood.

*1. 5% 8H 22H Received Aug. 22, 1986.

*2. BRI BF KB College of Agriculture, Gyeongsang National University, Jinju 620, Korea.



1 o &L
L ) 2

A 1448 19863189

In conclusion, I can estimate that absorbed chemical contents by hot-cold bath method for 3

/ 3hrs, have a lot of effects on fire-retardant factors such as burning point, flame spread length,

flame exhausted time, backside carbonized area and weight loss, but platen temperatures have a

little effects on the fire factors.

Key words: Kapur plywood, monoammonium phosphate, fire-retardant construction, burning point,

flame exhausted time, backside carbonized area, flame spread length, weight loss.
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Table 1. Means of the variable

Treating |Treating | Absorbed |Platen | Burning | Flame | Flame Back side Weight |Sp.
Type Time Content Temp | Point Spread | Exhausted | Carbonized Loss Gr.
Length | Time Area
(kg/(3001i?)) (sec) {cm) (sec) (%) (%) | (g ./ ci)
Water 3* 110 30 33.3 181 46.25 33.58 0.69
3* 130 25.3 31 132 44.36 30.55 0.66
3* 160 34 31 175 40.55 27.73 0.73
3* 2.510 180 44.7 36.7 228 40.91 30.73 0.69
6* 110 45 23.17 216 35.49 25.12 0.67
6* 130 473 33.33 180 48.25 27.28 0.73
6* 160 313 35 134 42.65 28.37 0.65
6* 3.016 180 51 33.33 240 40.39 27.97 0.72
ik 110 327 237 140 4142 28.30 0.63
9* 130 36 27.33 162 40.28 25.28 0.66
9* 160 7.7 25.33 221 33.94 28.17 0.75
9* 3.733 180 43 34 138 47.65 33.91 0.65
3,/3** 110 38.3 30.7 240 35.40 27.48 0.75
3/3*%* 130 52.3 323 234 40.53 29.32 0.75
3/3%* 160 51.7 31.7 207 40.15 29.73 0.73
3,/3%* 9.116 180 56 40.5 169 43.54 34.92 0.76
Mono- 3* 110 70 16.7 114 33.79 19.82 0.72
ammonium 3* 130 69 6.7 91 30.96 16.79 0.75
Phosp- 3* 160 61 11 100 32.85 18.06 0.74
hate 3* 1.640 180 56 17.7 134 34.10 17.72 0.72
6* (0.377) 110 53 20 97 29.85 17.45 0.66
6* 130 56 2.3 71 35.34 16.27 0.68
6* 1.946 160 57 12.7 87 3547 15.35 0.65
6* (0.448) 180 56 8.7 73 35.92 15.43 0.65
9* 110 56 15 98 34.07 14.89 0.63
g* 130 51 13 138 34.90 16.60 0.70
9* 2127 160 50 17 122 25.89 14.60 0.65
9* (0.489) 180 51 10.3 125 36.29 15.72 0.65
3,/3%* " 10 65 5 27 30.27 940 071
3,/3%* 130 64 4.7 57 31.21 11.77 0.77
3,/3*%* 5.789 160 7 6 24 30.39 9.63 0.69
3,/3*%* (1.331) 180 64 4 25 28.87 10.46 0.75
Untreat- 41 39.7 192 40.16 36.78 0.74
ment

* Cold soaking in the solution at 15°C
After 3 hours soaking in the hot solution at 60°C
3 hours cold soaking in the solution at 15°C

(%), T8 30.19( %184 #32& zol& Rojzx 22.25(%), B&& 35.36(%), & 30.37(% )92
A1, EERIVEANAE ADEBEES BE U O EnRREAWNS BIEK 5.91(%), B5 13.86
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Table 2. Correlation coefficients of the variable
A) B) C) D) E) F) G) H)
Burning {Flame Spr- Flame Exha- | Back Side Weight
Temp Time Tre Point ead Length usted Time Carbonized Loss
(sec) (em) {sec) Area(%) (%)
B)0.0000
)0.0000 0.000
D)0.2008* 0.0400 —0.3946**
£)0.0816 | —0.0856 —0.7791** 0.4387
£)0.0203 | —0.1026 —0.6841** 0.5001** 0.6574**
G)0.0837 | —0.1709* --0.6865** 0.2634** 0.6927* * 0.3711**
H)0.0419 | —0.1667 —0.8538** 0.3965** 0.8527** 0.6382** 0.8024**
% Significant at the 5% level
% % Singnificant at the 19 level
Table 3. ANOVA of the variable
F-Value
Source of variation Df Burning Flame Spr- | Flame Exha-| Back side Weight
Point ead Length usted Time Carbonized Loss
(sec) {cm) (sec) Area(%) (%)
Main Effects 7 9.608** 26.744% 15.881%* 21.361** 48.879**
Temp 3 3.464* 1.538 0.170 4.351%* 1.353
Time 3 8.095** 1.058 1.205 3.042* 4.868* *
Tre 1 32.578** 179.424** 107.044* * 127.349** 323.488* *
2-way Interactions 15 4.249** 2.148* 2.797%* 2.949** 2.097*
Temp X Time 9 1548 0.615 1.577 4.532** 0.894
Temp X Tre 3 1.59%0 3.658* 0.397 0.534 1.448
Time X Tre 3 15.009** 5.236** B.856™* * 0.616 6.354%*
3-way Interactions 9 1.579 1.349 1.292 1.387 0.686
Temp X Time X Tre 9 1579 1.349 1.292 1.387 0.686
Explained 31 4.684** 7.470%* 5.315** 6.653* * 12.251%*
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Table 4. ANOVA of treating type

F-Value
Source DAf. | Burning Flame Spr- Flame Exha- Back Side Weight
Point ead Length usted Time Carbonized Loss
(sec) {cm) {sec} Area(%) (%)
Between Groups 2 4.056* 13.137** 16.816* * §.818** 30.601**

% Significant at the 5% level
* % Significant at the 1% level
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Fig. 1. Weight decrease of 3.5mm thickness plywood
related treating time in monoammonium

phosphate & water solutions.
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