
Wood Energy and Environment

  2. Wood Energy and Environment 

  
 
Background:
 
Air pollution from the burning 
of fossil fuels is the major 
cause of acid rain. Acidic 
deposition, or acid rain as it is 
commonly known, occurs when 
emissions of sulphur dioxide 
(SO2) and oxides of nitrogen 
(NOx) react in the atmosphere 
with water, oxygen, and 
oxidants to form various acidic 
compounds. This mixture forms 
a mild solution of sulphuric 
acid and nitric acid. Sunlight 
increases the rate of most of 
these reactions.
 
Sulphur dioxide interacts in the 
atmosphere to form sulfate 
aerosols, which may be 
transported long distances 
through the air. Most sulfate 
aerosols are particles that can 
be inhaled.
 
Sulphur dioxide emissions lead 
to the formation of sulfate 
particles in the atmosphere. 
Sulfate particles account for 
more than 50 percent of the 
visibility reduction in the 
eastern part of the United 
States

Nitrogen oxides (NOx) include 
various nitrogen compounds 
like nitrogen dioxide (NO2) 
and nitric oxide (NO). These 
compounds play an important 

 

2.2 Emissions from Wood Fuels

2.2.1 Sulphur oxides

Wood biomass has a very low sulphur content compared to that of coal, oil and peat. 
The sulphur content in stem wood is about 0.01 percent, in bark 0.02-0.1 percent, and 
in needles 0.04-0.2 percent of dry mass. 

In practice, when burning wood, the total amount of  SO2 emissions is very small or 
unsubstantial. Therefore the combustion of wood does not require any specific 
sulphur discharging equipment. 

Wood biomass burning in a 100 kW burner (M. 
Huhtinen).
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role in the atmospheric 
reactions that create harmful 
particulate matter, ground-
level ozone (smog) and acid 
rain. 
 

NOx forms when fuels are 
burned at high temperatures. 
In the burning processes the 
nitrogen and oxygen of the air 
react and NOx is formed 
regardless of the nitrogen 
content of the fuel. The two 
major emissions sources are 
transportation vehicles and 
stationary combustion sources 
such as electric utility and 
industrial boilers. 

Whereas all the other major 
criteria air pollutants (carbon 
monoxide, lead, ozone, 
particulate matter and sulphur 
dioxide) of Europe  have 
decreased during last decades,  
NOx emissions have continued 
to increase. 
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Figure 2.1.1: The sulphure dioxide emissions of fuel production and combustion in a 
new 5 MW district heating stadion and in a 17/40 MW combined heat and power 
plant (VTT /Wihersaari 1996)

2.2.2 Nitrogen Oxides

The nitrogen content of wood biomass is low. The dry mass of stem wood and bark 
contains only 0.1-0.5 percent of nitrogen. The nitrogen content of needles is 
somewhat higher (1-2%).

By comparison, the nitrogen content of coal varies from 0.8-1.2 percent and in peat 
from 0.5 to 2 percent.

The formation of nitrogen oxides is a complicate process, very dependent on 
combustion method and temperature.  The fuel properties, air feeding system, 
reaction temperatures and especially the temperature distribution are important  

"Smoke" from a chimney of a district heating plant is 
actually water vapor (M. Huhtinen).
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variables.

In general, higher burning temperatures tend to produce more NOx emissions, since 
the reaction between the air oxygen and nitrogen is unavoidable. 

Since the wood burning temperatures are relatively low, the NOx emissions per 
energy unit produced are somewhat lower than those of fossil fuels.

   

  Figure 2.1.2: TheNOx emissions of fuel production and combustion in a new 5 MW 
district heating stadion and in a 17/40 MW combined heat and power plant (VTT /
Wihersaari 1996)   

2.2.3 Production chain emissions

In order to estimate the total emissions of the energy source, we must also calculate 
the amount of emissions from the production chain. From the following table we can 
see that the wood fuels harvesting and transportation produce a significant share of 
the total emissions of the complete energy production chain.
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However, the share of production chain emissions of wood fuel is lower than that of 
oil. Looking at following figures one must keep in mind that the total wood fuel SO2 
and NOx emissions are rather low.  

Table 2.2.1: The share of production chain of the total nitrogen oxide and SO2 
emission, percentage (Wihersaari 1996)

Wood Peat Coal Oil NG
SO2 District heating plant, 5 MW 6 1 1 10 100
SO2 CHP 17/40 MW 6 1 4 NoData NoData

     
NOx District heating plant 28 19 12 29 39
NOx CHP 17/40 MW 28 13 16 NoData NoData

 

2.3 Organic compounds and dust emissions

2.1 Greenhouse Effect and Wood Fuel
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