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Objectives
Evaluate the use of lignin in application that require big amount of lignin with simples procedures for activation of purification.
Three different uses were tested:
1) Additive in wood adhesives formulation as a filler.
2) Lignin-based film production as a diffusion barrier to soluble compounds.
3) Additive in leaf pellet production.

Lignin based adhesives
Lignin was precipitated with H2SO4 from
black liquor and activated with NaOH
and formaldehyde. The quality of glue
was assessed in plywood using a
formulation with three levels of activated
lignin (10, 20 and 30%) to substitute the
PF resin.
PF+L resins were formulated with a solid
fraction of 44-45% (m/m) and a viscosity
between 1900 and 2000 cp.
5-ply pine boards were glued with a load
of 180 g/cm2, pressed at 130°C for 6, 7
and 8 minutes. 10 probes of each board
were tested according to American
Standard PS1-09.

Conclusions
All probes passed the test. The addition
of 10 and 20% of lignin did not produced
different results from the reference.
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Formulation
Shear resistance (N/m2)

t=6 min t=7 min t=8min

Reference 1.09 1.04 1.09

Blank 1.09 1.03 0.98

LPF 10 1.07 1.01 0.96

LPF 20 1.06 0.96 0.89

LPF 30 0.89 0.82 0. 82

Table 1: Shear resistance of probes made with different
adhesive formulation and with different present time.

Figure 2: Phosphorus fractional release.

Lignin based biofilms Lignin additivated pellets
Firstly was hydroxymetylated in alkaline
media, then formulation was completed
with gypsum and a phenolic resin. The
solution was applied to superphosphate
granules in a pan coater.
In a second approach, lignin was
acetylated and dissolved in acetone with
the addition of cellulose acetate, with is
a inexpensive and green reagent.
Acetylation efficiency was measured by
ATR-FTIR. Granules were coated with a
brush.
The coated granules were immersed in
water and phosphorus release was
followed.

In some European countries leaves
obtained from sweeping the streets are a
serious problem, since they can not be
burned and their disposal in biological
waste treatment systems causes
problems, since they are not easily
biodegradable.
This waste can be valorized in pellet
production. The main problem is the low
stability due to the little lignin content.
The addition of lignin as an additive in
the production of leaf pellets was
studied.
Lignin was added in 1.0, 1.5, 2.0 and
3.0% . Stability and Net Heat Value were
measured.

0%

10%

20%

30%

40%

50%

60%

70%

80%

0 0,5 1 1,5 2 2,5 3 3,5

P
h

o
sp

h
o

ru
s 

re
le

a
se

 (%
)

Time (days)

Reference
HML-talc-PF_1
HML-talc-PF_2
AL- CA

89%

90%

91%

92%

93%

94%

95%

96%

97%

98%

0,0% 0,5% 1,0% 1,5% 2,0% 2,5% 3,0% 3,5%

St
ab

ili
ty

(%
)

Pellets lignin content (%_db)

Stability

18900

19000

19100

19200

19300

19400

19500

19600

0,0% 0,5% 1,0% 1,5% 2,0% 2,5% 3,0% 3,5%

H
e

at
in

g 
va

lu
e

 (
J/

g)

Pellets lignin content (%_db)

Heating value

Figure 1: Pine playwood

Figure 3: a) Coated granule.
b) Fertilizer with and without lignin coatings

Phosphorous release was reduced in
75%. More research is to meet the needs
of the crops.

The production of pellets additivated
with lignin is technically possible,
fulfilling the quality requirements of
European standards.

Figure 4: a) Pellet stability.
b) Pellet heating value
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