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ABSTRACT 
In the present report is presented a study on the possibility for utilization of hydrolysis 

lignin in the composition of Medium Density Fiberboard. For the purpose of the study in la-
boratory conditions were produced boards with five percentages technical lignin in their com-
position and different quantity of phenol-formaldehyde resin. The main physical and mechan-
ical properties of boards were determined, and they have been compared with those of boards 
without technical lignin. It is compared the visual appearance of MDF with and without tech-
nical lignin. On that base was accomplished an analysis of the results with proper conclusions.   
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INTRODUCTION 
The production of fiberboard is the se-

cond highest of all wood base panels and it 
is biggest than this of particleboards (FAO). 
This is due to the presence of cohesion 
bonds in fiberboard, which is why they have 
nearly two and a half to three times better 
properties than particleboards. An additional 
factor in increasing production and con-
sumption of Medium Density Fiberboard 
(MDF) are innovations in technology in 
their production in the last decade. Howev-
er, it is still a relevant question for emissions 
in the panels as a result of the presence of 
free formaldehyde. It should also be noted 
that the higher value of fiberboard compared 
with particleboard mainly due to the energy 
intensive process of pulp production. This 
determines the relevance of studies on the 
possibility of reducing content of synthetic 
resins in the boards through the use of prod-
ucts where there are no harmful emissions 
and studies related to the possibility of re-
covery of waste from other wood processing 
industries in the composition of the boards. 
Lignin is the second by the mass chemical 

component of wood. According to some 
authors lignin functions as a binder and af-
fects the physical and mechanical properties 
of fiberboard. It is essential in the thermal or 
chemical pulping and pressing of the boards 
(Euring, M. et al.). 

There are studies which have success-
fully produced MDF without the involve-
ment of synthetic resins and as a binder has 
been used an enzymatic lignin (Zouh, X.). A 
team of researchers from China have pro-
duced fiberboard with 10% enzymatic hy-
drolysis lignin activated at a temperature of 
pressing 210º C and a press cycle time of 
60 s.mm-1 of board thickness. In order to 
assist glass transition of lignin the water 
content of pulp mass was with relatively 
high levels from 10 to 18%. Those boards 
were with physical and mechanical proper-
ties that approach the required by standard 
and are completely non-toxic, as they are 
made of biological, natural components.  

There have been others successful stud-
ies for production MDF with enzyme lignin. 
In some, however, the amount of used lignin 
is 30% (Mancera, C. et al.), and in others the 
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boards have a very high density – 1300 
kg.m-3 (Nasir, M. et al.). The amount of 
used lignin is also very high, respectivley 20 
and 30%. 

Other mager interest in that area present 
the studies form production of MDF with 
natural binders obtained as residual products 
from chemical wood technologies (Rados-
avljevic, Lj. et al.; Tupciauskas, R. et al.). 

These studies are still at the stage of la-
boratory research.  

Technical lignin is a waste product in 
multiple industries related to chemical pro-
cessing of wood. In Bulgaria there are sig-
nificant stocks around 350 000 t waste, 
technical lignin (Petrin, St). 

The presented determines the actuality 
of study on the possibility of utilization of 
technical, hydrolysis, lignin composition of 
MDF.  

1. MATERIALS AND METHODS 
In order to establish the possibility for 

utilization of hydrolysis lignin in composi-
tion of MDF was selected an amount of lig-
nin to be 5% and for improvement of 
strength and waterproof properties of the 
boards it is used phenol-formaldehyde resin. 
By the published data it is found that the 
applied quantities of phenol-formaldehyde 
resin, depending on the purpose of MDF, 
are from 6 to 10%. Therefore, in this range 
of variation of the content of the resin was 
studied the influence of the addition of 5% 
technical lignin. The levels of resin content 
were 10, 9, 8, 7 and 6%. For each level were 
produced MDF with and without technical 
lignin.  

For the production of laboratory MDF 
was used wood mass produced by the ther-
mo-mechanical method “Asplund”. The 
mass was from beech and cerris in the ratio 
2:1. The water content of mass was 11% at 

bulk density of 32 kg.m-3 and pulp freeness 
of 11 ShRº (21 Ds).  

It was used technical hydrolysis lignin 
composed of: cellulose – 14.2%; lignin-
71.3%; ash-14.5%. The process technology 
is based on a high temperature, dilute sulfu-
ric acid and hydrolysis of the shavings and 
wood of conifers to sugars, which are fur-
ther subjected to the production of yeast for 
feed. The lignin was added as dry substance. 

The resin was added by a laboratory 
blender (820 rpm) and for hot pressing it is 
used laboratory press type PMS ST 100, 
Italy. 

The temperature of the hot pressing was 
190º C at a cycle time of 1 min.mm-1 of 
board thickness. The cycle for hot-pressing 
was as follows: first stage pressure – 3 MPa 
and duration 90 s; a second stage: pressure - 
1.8 MPa and duration 90s; third stage at a 
pressure of – 0.6 MPa and duration 160 s; 
fourth stage: pressure – 1.3 MPa and dura-
tion 90 s. 

MDF properties was determined by the 
methods set by EN standards. To determine 
the mechanical properties of the boards will 
was used universal testing machine Zwick / 
Roell Z010. 

To determine a given property for every 
board was used 8 test pieces and the results 
was processed by the methods of variation 
statistics. 

2. ANALYSIS AND DISCUSSION 
The summarized results for the change 

in physical and mechanical properties of 
MDF resulting from variations in the levels 
of the factors are presented in Table 1. 

Figure 1 shows the resulting for MDF 
properties in different content of phenol-
formaldehyde resin and technical lignin. The 
numbering of the boards is consistent with 
experimental matrix. Boards 2, 4, 6, 8 and 
10 with 5% content of technical lignin. 
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3. CONCLUSIONS  
As a result of the studies on the possi-

bility for utilization of technical (hydrolysis) 
lignin in the composition of MDF, can be 
drawn the following conclusions: 

1. At experiment conditions, the tem-
perature of hot pressing of 190º C 
and duration of pressing 1 min.mm-1 
on the thickness of the board, hy-
drolysis lignin is not activated, it 
does not act as a bond but as a filler 
of pulp mass; 

2. In the function of the filler hydroly-
sis lignin deteriorates the appearance 
of the boards; 

3. Water absorption and swelling in 
thickness of the MDF worsen with 
the addition of 5% hydrolysis lignin. 
However, all MDF with lignin, ex-
cept that 6% phenol-formaldehyde 
resin, satisfy the standardized re-
quirements in terms of swelling in 
thickness; 

4. The bending strength deteriorates 
with the addition of hydrolysis lig-
nin, but at 10% or more part of the 
phenol-formaldehyde resin may be 
added up to 5% lignin; 

5. When this balancing with standard-
ized requirements for swelling in 
thickness and bending strength of 
MDF with an average density is 
found that it is possible addition of 
5% technical, hydrolysis lignin, 
wherein content of the phenol-
formaldehyde resin of ten percent or 
more, as a substitute for energy-
intensive production of pulp mass. 

6. In subsequent studies should be ex-
amined the impact of the hydrolysis 
lignin content at more than 5% in the 
composition of the boards, and the 

possibility of its activation by the 
addition of different reagents. 
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