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The Effects of Phenol/Formaldehyde Ratio and Additives
on the Properties of Kenaf-felt Boards

YU Hong-wei, WEN Gui-feng ,ZHANG Hong

(Faculty of Engineering, Zhejiang Forestry College, Linan 311300, Zhejiang, China)

Abstract: The authors studied the effects of the mole ratio of formaldehyde to phenol (F/P) and
the dosage of additives including sodium hydroxide, urea and methyl-glucoside on the properties of
kenaf-felt boards, Results indicated that; 1) The IB of kenaf-felt boards could be improved by rais-
ing the F/P mole ratio and the dosage of sodium hydroxide, whereas it decreased with the increase
of urea, and it was little influenced by methyl-glucoside to a certain degree. 2) The T'S of kenaf-felt
boards declined with an increase in the F/P mole ratio. However, it increased while adding sodium
hydroxide, urea and methyl-glucoside. 3) The optimal concentration of urea was less than 4% of
the amount of resin, the mole ratio of F/P and NaOH/P was 2. 0 and 0. 06 respectively, and the
ratio of methyl-glucoside to phenol should be less than 4 %.
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Tab. 1 Experimental factors and levels
F/P NaOH/P ( )/ %
X, X X3 X,
(+2) 2.4 0.10 8 8
(+1D 2.2 0. 08 6 6
0) 2.0 0. 06 4 4
(—1D 1.8 0. 04 2 2
(—2) 1.6 0.02 0 0
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Fig. 1 Hot pressing curve for the kenaf felt board
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Tab.2 IB and TS of kenaf felt board
impregnated with PF resin
IB/MPa TS/% 1B/MPa TS/%
1 1.71 7.2 19 2.15 7.8
2 1. 83 7.9 20 2.31 8.4
3 1. 69 8.3 21 1. 61 8.1
4 1.92 8.4 22 1.58 8.2
5 1. 54 9.2 23 1. 67 8.7
6 1. 47 11.4 24 1.92 9.3
7 1.59 15.7 25 1.82 9.6
8 1. 67 8.6 26 1.32 12.8
9 1. 81 7.3 27 1. 64 7.3
10 1.48 7.5 28 1.87 7.9
11 1.53 6.2 29 1.59 9.1
12 1.92 7.8 30 1.53 9.4
13 1. 87 9.1 31 1.73 9.8
14 1. 86 8.6 32 1. 63 8.7
15 1. 98 6.7 33 1.72 8.2
16 1.78 9.1 34 1. 84 9.5
17 1.76 10. 3 35 1. 49 8.8
18 1. 68 8.5 36 1.67 7.8
2]
’
Y, =1.69+1.28X,+0.87X,+0.60X,+1. 39X, X, +
IB
/ ’ +1.59X1X3—2. 26X, X+ 1. 59X, X5+0. 94X, X,
MPa
+0.64X3X,+3.36X7—0. 85X5+1. 15X}
Y, =8.28+0.42X,4+0.57X,+0.44X3+0. 88X, —
TS
Yy —1.38X,X,—0.88X,X5—0.98X,X;—0. 62X,X,
DO
—0.92X3X,—0.63X7—0.43X5—0.89X%
2.2
2.2.1 F/P
2 s
F/P . F/P
b b
. F/P L,
i F/P 2
;F/P 2,
16 min 1)
F/P 2.4+1.2.2+:1.,2.0:1.1.
:1.1.6: 1,



March 2004 CHINA WOOD INDUSTRY Vol. 18 No.2
8 [ 1)
W 4 R ‘M
fa —
E 3 w o6 s
= e
€ w 2 [ °
® *
Py 0 ’ 1 L 1 FZ& 0 1 1 ! —
1.6 1.8 2.0 22 24 2 1.6 1.8 20 22 24
F/p BRI F/P /R
2 F/P
Fig. 2 Effects of F/P mole ratio on IB and TS of the board
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Fig. 3 Effect of the amount of NaOH on IB and TS of the board
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Fig. 4 Effect of the amount of urea on IB and TS of the kenaf felt board
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Fig.5 Effects of the amount of TD on /B and TS of the kenaf felt board
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