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Ultrafiltration and Adhesive Characteristics of
Alkali-soluble Extracts from Radiata Pine Barks*!

Nam-Seok Cho*?

ABSTRACT

Alkali-soluble extracts were prepared from medium-sized barks of Radiata pine(Pinus radiata). There
are difficulties in the production of extracts with uniform quality and in the preparation of adhesives with
suitable viscosity. Ultrafiltration using an Amicon cell was subjected to fractionate extracts according to
molecular sizes in order to overcome the above problem. The filtration efficiency was studied by using thin
channel filtration systems. Adhesive manufacturing was also examined.

Removal of particles greater than 0.45m from the extracts increased both filtration speed (flux) and yields
of solids in the filtrates. Ultrafiltration with PM 10 membrane was very effective to fractionate and
concentrate the extracts. Stiasny precipitates from the filtrates obtained by PM 10 membrane were very lower
than that(83%) of the retentates. This ultrafiltration method was efficient for obtaining high yield purified
phenolic compounds(mainly polyflavanoids) and thus important for preparing wood adhesives from barks.

The extracts were shown excessive high viscosities at the concentrations required for adhesive
formulation, but this high viscosity and short gelation time was reduced by lowering pH of the extracts and
addition of urea. The highest bonding strength of plywoods(340g/m? of adhesive spreads) was achieved with
adhesive formulated by 100parts of mixed alkali extracts and urea(70/30,w/w), 10parts of p-formaldehyde
and 3.5parts of wheat flour at pH 6, and by hot pressing at the conditions of 12kg/cm? at 120°C for 10
minutes.

Keywords : Extracts, radiata pine bark, adhesive, tannin, ultrafiltration
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Fig. 1. The effect of solid concentration of extracts on
flux.

Table 1. Fraction results of extracts smaller than 0.45
m by ultrafiltration

Membrane
L/1

PTGC PM 10
Feeding volume (ml) 100 100
Filtration time (min) 65 40
Volume of filtrate (ml) 80 82
Initial conc. (%) 1.75 1.70
Final conc. (%) 8.00 7.80
Initial flux (ml/em? - min) 0.04 0.08
Final flux (ml/cm? - min) 0.02 0.03
Retentate / Filtrate 65/35 62/38
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Fig. 2. The effect of P on recycle rates.
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Table 2. Formaldehyde precipitates of the extracts <
0.45¢m and their fractions by ultrafiltration.

Extracts < 0.45 m 6
Filtrates
PTGC 25
PM 10 30
Retentates
PTGC 84
PM 10 83
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Fig. 5. The effect of pH on the viscosity of alkali
extracts from Radiata pine barks (20C).
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Table 3. Changes in viscosity of alkali extracts by addition of urea.

Ratio (weight %) Solid content Viscosity (poise/20TC)
Extracts  p-HCHO  Urea (%) pH 0 hr 1 hr Shr
100 10 0 33 4.0 15 22 50
70 10 30 40 4.0 13 12 9
50 10 50 51 44 9 9 10
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Fig. 7. The relationship between the amounts of p-
formaldehyde and wet bonding strength.

Notes; Glue formulation : Extracts/Urea(70/30,w/w)
+ wheat flour 3.5 part
pH 6, Glue spreads : 340g/m?,
Closed assembly time : lhr
Pressing condition : 12kg/cm?, 120°C, 10min.
Wet bonding strength : after soaking in
water(30C) for 3hr
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Fig. 8. The effect of pH on bonding strengths.
Notes; Glue formulation : Extracts/Urea(70/30,w/w) +
p-HCHO 10 part + wheat flour 3.5 part.
Pressing condition, glue spreads, closed
assembly time and wet bonding strength
condition are same as those in Fig. 7.
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Notes; Glue formulation, pH, pressing condition,
and wet bonding strength condition are same

as those in Fig. 8.
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Fig. 10. The effect of pressing temperature on bonding
strengths.
Notes; Glue formulation. pH, pressing time, glue
spreads and wet bonding strength condition
are same as those in Fig. 8.
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Fig. 11. The effect of pressing time on bonding strengths.

Notes; Glue formulation, pH, pressing temperature,

glue spreads and wet bonding strength
condition are same as those in Fig. 8.
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