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Summary. The goal of this study was to determine the heat of 

raw material for the manufacture of ethanol biofuels of second 

generation. There determined the energy potential of waste wood 

biomass, which may be obtained for energy purposes from the 
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INTRODUCTION

in the second half of the twentieth century, brought about 

model of global economy was shaped, which is mainly based 

on oil and earth gas, with decreasing use of black coal. The 

energy industry has the biggest share in emission of green-

house gases into the atmosphere. In Poland the manufacture 

-

based on oil and coal causes excessive emissions of the so 

called greenhouse gases, mainly CO
2

in recent year more and more emphasis is put on efforts to 

published several documents, that order a gradual replace-

In Poland since 2007 it has been legal to manufacture fuels 

and introduce them into free circulation. Manufactured are 

-

anol, and they are introduced as biofuels and fuel additives. In 

energy value in relation to Diesel fuel and petrols. Simultane-

have been started on new generation biofuels, the so called 

second generation. One of the objectives of the new biofuels 

may be manufactured of forestry and agricultural biomasses, 

idea seems to be the use of forestry wood waste. 

and lignocellulose content are forests. For that reason it is 

today important to assess the energy potential of wood waste 

biomass. This is also of local importance, because at locations 

with large resources of cellulose biomass in future will be 

constructed manufacturing facilities of second generation 

biofuels for transport. The development of the above fuels will 

cause partial independence from oil supplies and generate new 

-



 

Fig. 1. 

 

 

Wood waste biomass displays the most favourable pa-

rameters in relation to volume among the types of biomass 

used for energy purposes. The cost of energy obtained from 

wood waste biomass is decisively lower as compared with 

traditional sources. If we adopt the cost of energy obtained 

of that value respectively, and from burning of black coal 

The share of particular components with wood waste 

worth noting is the difference when comparing wood of 

the cost of transport, effectiveness of wood burning process 

as well as mineral content of ash remained after burning.

Ta b l e  1 .  Percentage share of wood, green mass and bark with 

particular wood waste biomass species [2]

Wood waste 
biomass 

Deciduous trees

Conifers 70-80

relations between obtained energy and consumed energy 

we are able to determine the economic value of a particular 

related to use, forestation, transport and processing of these 

raw materials.

Wood waste biomass features in comparison with other 

traditional fuels two undoubted advantages: 

3

-

Wood waste biomass burns easily and is a valuable fuel, 

if dried properly. Wood dried outdoors in a natural way 

excessive content of humidity problems can occur with ig-

niting, that is its ignition time will be longer and it will be 

total humidity.

Fig. 2. 

 

-

elements and oxides, like: K
2
0, Na

2
O, P

2
O , CaO, MgO. 

The content of selected microelements is presented in Ta-

biomass includes: resins, tannins, waxes, fats, alkaloids 

and mineral salts [2]. 

ignites easily. Most part of volatile components are emit-



 

The goal of this study was to determine the heat of 

of potential raw material for the manufacture of ethanol 

biofuels of second generation. There will be determined 

the energy potential of waste wood biomass, which may be 

a long term waste wood management strategy. The wood 

biomass studied in order to determine energy parameters 

The goal of the study was the determination of ener-

gy potential of waste wood biomass, which is a potential 

raw material for the manufacture of ethanol biofuels of II 

generation of cellulose biomass obtained from wood in the 

-

mination of these parameters was the determination of heat 

of combustion when burning wood samples coming from 

-

collected without bark from top part of bolt or log. Then 

 

 

The study was performed in compliance with Polish 

The determination of heat of combustion in the calorim-

of the calorimeter presented below: 
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was referred to the analytical condition and calculated using 

the formula below:
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where: 

weights related to fuel humidity and weight of water from 

after condensing, that is analytical humidity expressed in 

humidity kg/ wood kg. 

where: 

 2. display of heat of combustion, 

 7. electric switch, 
 8. thermometer,
 9. signalling diodes,

.
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which can be presented using the formula below :

 kgpaliwa

OkgH
Wh

m

m aa

pal

OH 22 9

-

 9( aaa
c

a
w WhrQQ

From the above relations results, that in order to deter-

of hydrogen and analytical humidity in the studied fuel. 

Fig. 4. 

gives more energy than oak wood is the fact, that it contains 

more volatile oils and resins, which considerably increase 

-

midity and processing form. Despite the fact, that wood 

transactions are settled almost exclusively in volume units 

of 700 kg/m3, but in totally dry condition its density falls 
3. 

For energy purposes it is best to use dry wood, how-

ever sometimes the waste wood biomass stored for energy 

already been dried, for example in periods with heavy rains 

or in winter can become moist and will feature a lower 

-

taking into consideration the already obtained test results, 

respectively were performed. The results of calculation 

Ta b l e  2 .  

wood species.

Type
of wood

humidity humidity humidity humidity 

Pine 

Oak 

Poplar

In compliance with statistical information made avail-

the percentage share of particular wood species in the 

whole waste wood biomass obtained yearly by the above 

management area was calculated the total calorific value 

for all species that constitute the forest stand of the above 

Ta b l e  3 .  

-

years [m3]
wood [MJ] [MWh]

2007

2008

2009

In total

Average yearly result 62 944 5995989766 5995989.77 1665552.7



 

below.

MWh over a period of six years, and expressed as average 

Ta b l e  4 .  

Type of obtained assortment from 
waste wood [m3]

Dead wood from standing trees 

Dead wood from lying trees

Dead wood from twigs 

Dead wood from stumps and roots

In total 

-

CONCLUSIONS

enterprise is able to deliver wood waste biomass for 

energy purposes in the form of different assortments 

such as: small dimensioned wood, rests from clearings, 

reasons, in order to prevent their depreciation in the 

forest. 

2. Forest wood waste biomass is a perfect raw material for 

the manufacture of ethanol biofuels of II generation, be-

with cellulose and lignocellulose content. 

that pine wood has higher energy value than oak wood, 

is because pine has more volatile oils and resins which 

-
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