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For PF2 resin, phenol (100%), NaOH (50%) and formalin (90%) were mixed and heated to 90°C. Sodium hy
droxide (25%) and excess of formalin were added into the mixture at 70 cp viscosity. The reaction was retarded once
the target viscosity was achieved and followed by the addition of excess NaOH. The properties of the resin were
determined at ambient temperature.

Eighteen pieces of rubberwood OSB (target density 650 kg/m3 and dimensions 380 x 380 x 12 mm) were pro
duced using PFI and PF2 as binder. The resin content was varied at 3, 5 and 7% of the oven dried weight of board.

First, rubberwood strands of approximately 0.5 mm thickness and 75 mm length were prepared by flaking of
rubberwood billets using a disc flakeI'. The strands were screened to remove from fines before drying to moisture
content of less than 5%. Weighed strands were sprayed with a measured quantity of PF resin in a rotary mixer. The
resinated strands were arranged parallel with each other in a square mould consisted of slots. In this study, three
layer-mat was produced in which the core layer has perpendicular direction than the surfaces. The consolidated mat
was pressed to 12 mm thicbess in a hydraulic hot press at 180°C for six and half minutes until the resin were com
pletely cured.

The boards were tested accordingly to European Standards for modulus of rupture (MaR), modulus of elasticity
(MOE), internal bond (IE) and thickness swelling (TS) (BSI 1993a; 1993b; 1993c).

Results and Discussion

With the exception of the viscosity values, the resins had almost similar properties as shown in Table I. The results
were expected as they were set at the same chemical ratios and amounts of solids. The difference in the preparation
method had varied the resin viscosity, gel time and shelf-life. Even though the resin reaction was retarded at the same
viscosity level, the final visl:osity ofPFl was higher than the PF2. The PFI resin probably had higher reactive mole
cule that shortened its gel ti:ne and shelf-life. Gel time is the time required by the resin to become solid after continu
ous heating at 105°e. OSB Jsing PF2 wa~ expected to have longer hot pressing duration in order to completely cured
the resin. On the other hane., PF2 resin could be stored longer prior to use thus favours to material handling and pro
duction planning.

Table I: Properties of phenol formaldehyde resins

Property Resin

PFI PF2

Solids content (%) 51.1 51.0

Specific gravity 1.172 1.162

pH 9.9 10.3

Alkalinity (%) 2.94 2.93

Viscosity (cp) 180 130

Gel time (min) 12 13

Shelf-life (days) 2 7

The mechanical properties of OSB manufactured using PFI and PF2 resin are shown in Table 2. The MOE and
MaR values complied wilh the minimum standard requirement. However for boards using 3 and 5% of PFI resin,
the MOR values were below the standard. The increment ofPFI loading in boards had improved the MOE and MOR
significantly but for PF2 r'~sin, the addition did not give significant effect. Except for PFI resin at 3% resin content,
boards using the synthesi~:ed resins had I8 values that exceeded the standard requirement. The increment of resin
content in boards improved the 18 values significantly especially when PF2 resin was used as binder. Overall, the
mechanical properties wer·~ higher in rubberwood OSB using PF2 resin even at low resin content.

The physical properties (TS values) of rubberwood OSB complied with the standard specification in boards
using both PF resins. However the TS value has exceeded the maximum limit in boards contained 3% of PFI resin.
The swelling in boards was reduced significantly as the resin content increased. Nevertheless, the increment in TS
values wcre not significan': in boards using PF2 resin.
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Table 2: Properties ofrubberwood OSB using PFI and PF2 resins

3 3307 d

5 4035 e

7 4798 b

3 5252 ab

5 5557 a

7 5612 a

(BSI, mm.
1994) 2500

Resin

PFI

PF2

BSEN
300

Resin
content

(%)

MOE

(N/

MaR IB TS

(N/mm2
) (N/mnl) (%)

10.01 d 0.109 d 28.06 a

17.87 e 0.379 e 14.74 be

22.66 be 0.402 e 11.36 e

27.56 ab 0.419 e 18.42 b

30.19 a 0.560 b 16.52 b

32.00 a 0.815 a 14.74 be

min. 18 mm. max. 25
0.28

Note: Means with the same letter within the same column are not significantly different at 5% level of signifi
cance

Conclusion

The resin preparation method affects the properties of PF resin and rubberwood OSB using the resin as binder, The
shelf-life of flF resin and mechanical properties of rubberwood OSB could be improved by modifying the preparation
method.
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