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Soybeans in Uruguay

Is the surface planted with soybeans in Uruguay.
Its main use is for edible oil production.

Wood Adhesives

The Wood adhesives commonly used are phenolics resins
such as Phenol-Formaldehyde (PF) and Urea-Formaldehyde
(UF), which release formaldehyde, highly toxic and
carcinogenic.

The high number of proteins on soy flour (40-60%) makes it
possible to formulate an adhesive to substitute phenolic
resins.

Experimental results

The behaviour of adhesives with different levels of substitution of phenolic resin
with denatured and activated soy flour was studied. The results indicate that it is
possible to use modified soy flour as an activated extender in wood adhesives
with substitutions as high as 30 or 40% of the phenol-formaldehyde resin.

Wood Samples after the test of Traction Resistance. 

Test to evaluate the Traction Resistance of 
Wood samples.

Formulation
Curing 

Temperature(ºC)

PF Resin 135,5

5% Substitution 131,9

15% Substitution 131,7

20% Substitution 134,4

30% Substitution 138,9

40% Substitution 135,3

Curing Temperature of the tested 
formulations

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

PF Resin 5% 15% 20% 30% 40%

Tr
ac

ti
o

n
St

re
n

gt
h

(N
/m

m
2
)

Adhesive Resistance

0

20

40

60

80

100

120

PF Resin 5% 15% 20% 30% 40%

Fi
b

re
P

e
rc

e
n

ta
ge

(%
)

Fibre Percentage

Pine

Eucalyptus

Economical Viability
With a total investment of approximately 10 million dollars, the project could be
highly attractive, achieving an Internal Rate of Return of 30%. Regarding the
valorisation of the soy flour used, the project achieves an equivalent value of
U$S 600 per ton of flour. This represents a 100% increase on its value when
compared to the current situation. By the project’s last year of evaluation, the
amount of soy flour to be used represents 23% of the total mass obtained as a
by-product.
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1.3 Million hectares

Is the amount of soy flour generated as by-
product.

120 Thousand tons

300 U$S/ton Is the price at which flour is sold as animal feed.
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Flowchart for the production process of soybean adhesive.


