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Study on Fire-retardant PF Resin for Particleboard

and Panel Manufacturing Technology
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Abstract ;

The experiments on fire-retardant PF (phenol formaldehyde) resin adhesive for particle-

board and panel manufacturing technology were done. Results showed that the physical and me-

chanical properties of panel could reach the requirement of high A-class particleboard in accordance
with the national standard of GB/T 4897-92, and the Oxygen Index (OI) were above 37, which
reached the national standard of GB 7911. 6-87 for decorative laminated sheets based on thermoset-

ting resins.
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Tab.1 Oxygen index for Poplar veneer soaked by

fire-retardant PF resin

BH#R ) BEL 488 3R] fin B / % BB/ %
L 1 47
Ly 2 48
L 3 49
I, 4 52
Ly 6 48
L, 8 43
L, 10 37
Lo 1 49
L. 2 47
Lo 3 46
L. 4 48
L. 6 43
Lz 8 40
L, 10 36
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Tab. 2 Comparison of particle board properties with

different fire-retardants

R BN I3 MC MOR MOE TS oI
KRE MmME/% g/em®* % MPa  MPa % %

1 0.711 7.49 20.54 0.597 9.83 38.%
L 4 0.698 6.53 18.43 0.552 11.15 43
10 0.789 6.49 29.14 0.908 5.11 38

1 0.653 6.88 17.60 0.594 13.10 38
L. 6 0.638 7.01 16.52 0.546 12.15 36
12 0.724 5.81 23.51 0.696 7.21 34
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Tab.3 Factors and levels Tab.5 Regresion equations
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Tab. 4 Properties of fire-retardant particleboard

— 0. 0096X1X;+0. 0034X,X3—0. 0623X, X, — 0. 021 XX,
—0. 014X,X, 0. 0381X3X,— 0. 0417X,%— 0. 0432X,2 —
0.0736X3%2—0. 041X,°
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Y, =4. 806 — 0. 35X; + 0. 065X, — 0. 08X3 — 0. 198X, +
0.052X; X, — 0. 026X, X3 + 0. 0092X, X, — 0. 018X,X; +
0.0063X, X, + 0. 284X;X; — 0. 038X,2 + 0. 109X,? +
0.129X5%+0. 085X,%

TS

Ys = 41. 2 + 0. 40X, + 0. 53X, + 0. 31X3 + 0. 30X, —
0.575X; Xz — 0. 094X, X; — 0. 106X, X, + 0. 087X,X3 —

MOR MOE IB MC o s ol
MPa MPa MPa % g/ cmd % %

£
d

1 29.12 3980 0.630 5.92 0.652 5.75 39.4
2 26.45 3772 0.568 6.43 0.658 4.57 42.7
3 28.72 3979 0.732 6.26 0.670 5.69 39.5
4 29. 97 4050 0.993 7.43 0.702 4.33 42.2
5 33. 36 4397 0.728 5.94 0.656 5.13 39.7
6 31. 04 4135 0.823 6.35 0.658 4.35 43.1
7 37. 41 5260 0.713 5.91 0.653 5.16 39.6
8 29.10 3950 0.747 6.08 0.688 4.34 42.4
9 27.01 3816 0.751 4.76 0.674 5.59 39.5
10 18. 30 2988 0.925 5.00 0.701 4.46 42.7
11 26.51 3796 0.791 4.91 0.656 5.47 39.7
12 29. 84 4018 0.837 5.18 0.704 4.64 42.4
13 22. 66 3435 0.777  4.49 0.670 5.58 39.6
14 27. 49 3878 0.929 4.74 0.678 4.20 43.3
15 23.54 3635 0.779 4.83 0.685 5.35 40.1
16 33.55 4518 0.772  4.59 0.692 4.16 42.3
17 27. 42 3875 0.605 4.21 0.645 7.58 38.4
18 31.38 4124 0.821 5.92 0.682 4.11 44.0
19 37.30 5013 0.797 4.97 0.682 4.35 41.0
20 25.73 3807 0.697 5.40 0.648 4.65 40.8
21 31. 46 4142 0.675 5.51 0.673 4.81 41.8
22 25.76 3763 0.610 5.35 0.676 4.88 41.2
23 19.90 2946 0.529 6.17 0.658 5.14 41.9
24 26.08 3782 0.630 5.05 0.633 4.99 40.5
25 24.88 3698 0.684 5.66 0.643 4.80 41.0
26 24. 86 3652 0.698 5.90 0.702 5.01 40.9
27 25.01 3725 0.685 5.75 0.669 5.04 41.4
28 25.23 3750 0.734 5.80 0.690 4.85 41.3
29 25.79 3782 0.696 5.79 0.692 4.89 41.5
30 24. 56 3694 0.682 5.86 0.679 5.15 41.2
31 25.78 3785 0.680 5.34 0.634 4.67 41.0
31 25.47 3768 0.688 5.78 0.659 4.93 41.8
33 26. 64 3788 0.728 5.19 0.672 4.83 41.7
34 25.42 3786 0.704 5.12 0.662 4.95 41.3
35 26.14 3793 0.714 5.26 0.679 4.89 40.8
36 23. 94 3629 0.694 5.87 0.647 4.78 41.5
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Tab. 6 Optimal technology
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Fig. 6 Creep curve of MDF sample under ladder load
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