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Peat is an organic substance with the maintenance of a mineral part, what shows it 

as interesting object for studying. Both organic and mineral parts of peat find 

application in various fields of activity of the people. Antibacterial properties of 

peat are known since an antiquity. Today people have expanded a spectrum of 

application of peat to use of by-products of its processing for reception of rather 

ecologically harmless fuel. 

The master theses are focused on peat, as on ambiguous raw materials for 

processing and fuel manufacture. The purpose of theses to show how much 

widely applied peat, technologies on its processing and its influence on 

environment at all stages of its working out. 
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Abbreviations and symbols 

CHP  Combine Heat and Power  

GHG  Green House Gas 

USSR   United Soviet Socialist Republic 

USA  United States of America 

No  Number  

 
CO2  Carbon dioxide 

H2O   Water 

C   Carbon  

O2                   Oxigen 

N2  Nitrogen  

     

α-rays  alpha-rays      

β-rays  beta-rays      

γ-rays   gamma-rays 

      

i.e.  id est 

etc.             et cetera 

a.d.                  anno domini (after Christ, common era) 

 

%                   percents 

°C                  degree of centigrade 

pH                 hydrogen-ion concentration 

 



6 

 

cm              centimeter 

g/cm2         gram per square centimeter 

g/l               gram per liter 

g/sec           gram per second 

g                 gram 

ha               hectare 

km              kilometer 

kcal            kilocalorie 

kg               kilogram 

kw/kg         kilowatt per kilogram 

l                  liter 

MJ              Mega Joule 

MJ/m3        Mega Joule per cubic metre 

MW            Mega Watt 

MJ/kg         Mega Joule per kilogram 

m                metr 

m2              square meter 

m3              cubic meter 

mm             millimeter 

m3/h           cubic meter per hour 

m/sec2        meter per cubic second 

sec              second 

sq. km        square kilometer 

t                  tone 

TWh/a        Terra Watt hours annually  
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FATE OF PEAT UTILIZATION 

1 INTRODUCTION 

The purpose of the given work to concentrate is as much as possible helpful 

information about peat in one work, to adumbrate about that what is peat, about 

time with which it’s studying and use has begun, to give accurate classification of 

kinds of peat and as consequence of it to describe its properties. 

 

Problem of one of the most interesting points is to show how much widespread 

peat and peat bogs on our planet. 

 

Further it is important to know methods of extraction of peat for human needs and 

as in due course people have learnt to throw not simply peat in fire or to smear on 

a body, and to process it with use of heat, chemical reactions and even radiation, 

and in what spheres products of so difficult processing are used. 

 

The problem of one of the most important points to show as influence of peat and 

its processing on a climate in the recent past was estimated and as it is estimated 

now, and whether there is eventually at peat a future as at a resource on service for 

the people. 

 

For the decision of these problems the interesting and fresh information on the 

peat, beginning with its history has been collected. 
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History 

First of all before write about peat I should find the best definition of this essence. 

“In one source peat is an accumulation of partially decayed vegetation matter. 

Peat forms in wetlands or peatlands, variously called bogs, moors, muskegs, 

pocosins, mires, and peat swamp forests. By volume there are about 4 trillion m³ 

of peat in the world covering a total of around 2% of global land mass (about 3 

million km²), containing about 8 billion terajoules of energy.(1) 

 

Peat (it. Torf), the combustible mineral formed in the process of natural dying - 

off and incomplete disintegration of marsh plants in the conditions of superfluous 

humidifying and complicated access of air. Peat can be distinguished from soil 

formations under the maintenance in it of organic connections (not less than 50 % 

in relation to absolutely dry weight)”. 

  

“Organic substance peat consists of the vegetative rests which have undergone 

various degree of decomposition. Humus gives to peat dark coloring. Degree of 

decomposition of peat is relative maintenance in lump peat products of 

disintegration of the plant tissue which have lost cellular structure. Distinguish 

peat low decomposed (to 20 %), average decomposed (20—35 %) and high 

decomposed (over 35 %). On conditions of formation and properties peat 

subdivides on high, transitive and low-level peat. Peat has a difficult chemical 

compound which is defined by genesis conditions, a chemical compound of peat-

forming plants and degree of decomposition of peat. Peat`s ultimate composition 

is: carbon of 50-60 %, hydrogen of 5-6,5 %, oxygen of 30-40 %, nitrogen of 1-3 

%, sulphur 0,1—1,5 % (sometimes 2,5) on combustible mass. In componental 

structure of organic weight the maintenance of water-soluble substances of 1-5 %, 

bitumens of 2-10 %, easy hydrolizable compounds of 20-40 %, cellulose of 4-10 

%, humic acids of 15 50 %, lignine 5—20 %.”. (2) 
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There is one more definition of peat related with definition of coal. 

Peat - it is not coal. It can be described as a stage in the process of obtaining coal.  

 

”Coal - this is the remains of ancient trees and plants that grow in marshy jungle, 

in a warm, wet climate, hundreds of millions of years ago. These trees and plants 

are over time into the swamp water. In the process of decomposition of wood by 

bacteria obtained gases to evaporate, and formed a black mixture, the bulk of 

which was carbon. Over time, under pressure from the mud and sand from the 

mixture leaves the liquid and viscous mass hardens, it turns into charcoal.  

 

This process, from the beginning to the end, is covering thousands of years. But 

the first stage of the educational process of coal can be seen today. In the Great 

gloomy swamp in Virginia and North Carolina and thousands of the marshes of 

northern U.S. states and Canadian peat is formed.  

 

In these swamps the plants are in the process of decomposition, allocating large 

amounts of carbon, after several years of such a process formed a mixed mass of 

brown branches, branches and leaves. This is the turf. When the water being 

pumped out of the swamps, peat can be cut to pieces, lay out to dry and burn.  

 

Drying is necessary, because the peat in the soil at the 3 / 4 consists of water. In 

Ireland more than half of farmers using peat as fuel because there are huge 

deposits of peat and coal is expensive. 

 

Other coal - is derived from peat. If the peat is left where it was formed, it 

gradually turns into lignite or brown coal. It is more solid than the peat, but still 

quite soft and crumbles during transportation over long distances”. (3) 
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After all this definitions meaning of peat is understandable, but what is a value of 

peat? Where is a value for people, countries, and for each person? Which place 

peat took and takes in everyday life? 

For these question can answer history of peat and its usage in different countries.  

“As peat and peat land are parts of nature, the first data about peat for food 

heating go back to "the combustible earth" 46 a.d. and meet in Plinija of the 

Senior.  

In 12—13 centuries peat as the fuel material was known in Holland and Scotland. 

In 1658 in Groningen apeared the first-ever book of Martin Shoka's in Latin 

language about peat "the Treatise about peat". Numerous wrong representations 

about origin peat have been denied in 1729 by I.Degner, applied to its studying a 

microscope and proved vegetable origin of peat”.  

And now small part about peat`s history in Soviet Union`s point of view. 

“As Russia (former Union of Soviet Socialist Republic) was really big country 

and it had heavy stocks of nature resources essentially peat was just a topic for 

research works of Soviet scientists.  

In Russia for the first time data about peat and its use have appeared in 18 century 

in M.V.Lomonosov's works, I. G.Lemana, V.F.Zueva, V.M.Severgina, etc. In 19 

century for peat were devoted n.Dokuchayev's works, C. G.Navashina, 

G.I.Tanfileva, etc. In Russia researches of nature of peat had botanical character. 

After the Great October socialist revolution the scientific, industrial and 

educational organisations on complex studying peat and to its use in a national 

economy (Instorf, the Moscow peat institute, etc.) have been created. Works of 

the Soviet scientists reveal geographical laws of distribution of peat deposits, 

classification of kinds of peat and its deposits is created, cadastres and cards of 

peat deposits were made, the chemical compound and physical properties  

(I.D.Bogdanovskaja-Gienef, E.A.Galkin, D.A.Gerasimov, V.S.Dokturovsky, 
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E.K.Ivanov, N.J.Katz, M.I.Nejshtadt, N.I.Pjavchenko, V.E.Rakovsky, 

V.N.Sukachyov, S.N.Tjuremnov, etc.) were studied”. (2) 

As in other countries peat was not one ingredient of the huge range of nature 

sources, but the one of the main substances which were used everywhere, we 

should look through history of peat in such countries as Ireland and Finland (1/6th 

of island Ireland are peat bogs, 26% of land area of Finland is covered by peat 

bogs). 

“In Ireland peatlands are a characteristic part of the landscape and over the years 

have been used for a variety of purposes. Peatland mammals, birds and wild 

berries would have provided a source of food for the Stone Age people who 

arrived in Ireland 6,000 years ago. The Stone Age people also brought livestock to 

Ireland and would probably have utilised peatlands for grazing, a practice that 

continues today on upland bogs. In Ireland the first written records of peat being 

used as a source of fuel date back to the 7th century but evidence suggests that 

peat was being used before then. Throughout the 18th and 19th centuries a 

number of alternative uses for peat were developed including the manufacture of 

wrapping paper and postcards from peat fibre”. 

In general the lower layers of peatlands yielded peat which was used for fuel. The 

upper layers, of raised bogs in particular, were used to produce peat moss which 

had a number of uses.  

“Some of the major uses of peat in Ireland and also in European countries are 

outlined below: 

 Fuel 

 Peat moss  

 Building material and filters 

 International uses (Berry harvest , Peat Baths, Peat textiles, Oil absorption, 

Air purification)” (4) 
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“Finland has more mires and peatlands regarding its land area than any country in 

the world; one third of its total land area is covered by them. Mires have always 

played an important role in Finn's lives, and they have been meticulously studied 

for over a hundred years. (5) 

During prehistoric times, peat bogs had considerable ritual significance to Bronze 

Age and Iron Age peoples, who considered them to be home to (or at least 

associated with) nature gods or spirits. 

Peat wetlands formerly had a degree of metallurgical importance as well. During 

the Dark Ages, peat bogs were the primary source of bog iron, used to create the 

swords and armour of the Vikings. (6) 

Various alternative forms of mire use are represented in the modern day, for 

example as tourist attractions and sites for sporting events, as well as a source of 

peat-based textiles and therapeutic products. Mires are also of importance to the 

Finnish arts, folklore and general state of mind. Responsible utilization and 

conservation will secure the future of Finnish mires”. (5) 
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2 CLASSIFICATIONS 

According to structure of an initial vegetative material, conditions of formation of 

peat and its physical and chemical properties peat relate to one of 3 types: high 

bog peat, transition peat and low-level bog peat.  

“High bog peat - the peat formed of vegetation oligotroph type, in which botanical 

structure no more than 10 % of the rests of vegetation eutrophic type: sphagnous 

mosses, cotton grass, ledum. High bog peat is characterized:  

- low ash-content;  

- high heat output; 

- a high moisture capacity;  

- the raised acidity; 

- the raised content of bitumens and carbohydrates;  

- low degree of decomposition. (7) 

Transitive peat - the peat formed of vegetation oligotroph and eutrophic types, in 

which botanical structure more than 10 % of the rests of vegetation of these types. 

Transitive peat is characterized: 

- low ash-content;  

- subacidic reactions; and 

- degree of decomposition within 15-60 %. (8) 

Low level bog peat - peat: - formed of vegetation eutrophic kind mainly in valleys 

of the rivers; - having in botanical structure no more than 10 % of the rests of 

vegetation oligotroph type. Low level bog peat consists of small particles, clot, 

forms lumps, absorbs a lot of water, and also is characterized: 

- raised ash-content; 

- neutral or alkaline reaction; 

- the small content of bitumens and carbohydrates”. (9) 
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Each type under the content in peat of the wood rests is subdivided into three 

subtypes: wood, wood-boggy and boggy.  

“Peat of different subtypes differs on decomposition degree. Peat of a wood 

subtype has high degree of decomposition (sometimes to 80 %), at boggy peat- 

the minimum degree of decomposition; wood-boggy peat is intermediate. Peat 

subtypes share on the groups consisting of 4-8 kinds. Kind - primary taxonomic 

unit of classification of peat. It reflects initial vegetative grouping and primary 

conditions of formation, is characterized by a certain combination of the 

dominating rests of separate kinds of plants (and also the characteristic rests). 

Layer-formative kinds of peat name set of the several primary kinds few different 

from each other on the properties and forming the big horizontally lying down 

homogeneous layers. Adjournment layer-formative kinds of this or that extent and 

the capacities (thickness) naturally replaced in certain sequence, form a peat 

deposit. Character of a structure of a deposit of a certain climatic zone is 

influenced by geomorphologic, geological, hydro-geological, hydrological 

conditions of each concrete site of a bog. Depending on a combination of separate 

kinds of peat on depth of a peat deposit they are subdivided into types. In 

industrial classification of peat deposits 4 types are allocated: low-level bog peat, 

transitive peat, high bog peat and mixed peat”. (10) 

In the table below can be found more clear classification of peat subtypes: 
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Table 1. Classification of peat kinds. (10) 

Wood 

subtype 

Wood-boggy subtype Boggy subtype Type 

Wood group Wood-

grassy group

Wood-

moss 

group 

Grassy group Grass-moss 

group 

Moss group

 Low-level 

bog peat 

Alder  

Birch 

Fur-tree 

 Pine 

lowland 

Willow 

Wood-reed 

 Wood-sedge 

lowland 

Wood-

hypnum 

Wood-

sphagnous 

lowland 

  

Scouring 

rush  

Reed 

Sedge  

Rotational 

 

Sedge- 

hypnum  

Sedge-

sphagnous 

lowland 

Hypnum-

lowland 

Sphagnous

Lowland 

Transitive 

peat 

Wood 

Transitive 

Wood- 

Sedge 

Trasitive 

Wood 

 

Sphagnous

 Transitive

Sedge 

 Transitive 

 

Sedge 

 Sphagnous 

 Transitive 

Hypnum 

Transitive 

Sphagnous

Transitive 

High bog 

peat 

Pine 

High bog 

peat 

Pine-Cotton 

grass 

Pine- 

Sphagnous

 

Cotton grass 

 

Cotton 

grass- 

Sphagnous 

 

 

  

Medium-

peat 

Fustic-peat

Complex 

High bog 

peat 

Sphagnous

Hollow 
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3 PROPERTIES 

Properties of peat can be shared for: physical, chemical, and biological, but all this 

properties very close to each other so in one classification they are separated but 

in other one they are written as technological (physicochemical) and agrochemical 

(biological) properties. 

To determine all peat properties usually we need laboratory and some samples, 

but all next data were found in books. 

3.1 Technological (physicochemical) properties 

 

In books all the sampling and study procedures were designed to measure the 

physical properties of undisturbed peat. “Some properties were measured in place 

in the field; others were measured in the laboratory, using undisturbed cores and 

large bulk samples. Samples collected for laboratory procedures were not allowed 

to dry and were stored at approximately 5°C to discourage any biochemical 

activity. Large and significant differences in physical properties were measured 

for various peat materials and found to be related to the degree of decomposition. 

 

Water Storage 

 

Organic soils develop under conditions of excess water and are saturated or nearly 

saturated most of the time. They are known to be porous and to hold a large 

amount of water when saturated. But the water storage characteristics at 

conditions other than saturation equally important because they determine the 

quantity of water involved with a given water table fluctuation in the peat profile. 

These values are needed by hydrologists attempting to evaluate water resources of 

peatland watersheds. 
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Volumetric Expressions of Water Contents 

 

Water contents of various peat materials at different conditions of wetness have 

been measured by numerous authors. These data are often calculated on an oven-

dry weight basis; i.e., the ratio of weight of water to the oven-dry weight of peat. 

Though this method has generally been accepted for mineral soils, the expression 

of water contents of peat on an oven-dry weight basis can lead to erroneous 

conclusions about the actual amount of water in a peat profile. 

 

Water contents and water retention characteristics must be corrected for the 

weight of oven-dry material per unit volume and expressed on a volume basis to 

accurately describe the properties of natural peat materials in the field. 

Water Retention 

This property shows that the total porosity decreases gradually with increased 

decomposition, but is large for all peat materials. Striking differences were found, 

however, in the quantity of water retained at conditions less than saturation, 

indicating that poresize distribution is more significant than total porosity. The 

undecomposed peats contain many large pores which are easily drained at low 

suctions. When water retention of peats in measured at very low suctions, a very 

precise and consistent water suction must be applied. Simply changing the height 

of the sample will alter the amount of water suction when measuring maximum 

waterholding capacity. Because of the large quantity of water released by 

saturated undecomposed peats at low suctions, a small change in suction will 

result in a significantly different water content. 

Water Yield Coefficient 

Water yield coefficient (also referred to as storage coefficient, coefficient of 

drainage, and coefficient of groundwater level) is a measure of the quantity of 

water removed from a peat profile when the water table is lowered. This quantity 
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includes water removed from the saturated zone and water released from horizons 

in the capillary fringe above the original zone of saturation. Any change in water 

table elevation in horizons of less decomposed peat (which is usually found in 

surface horizons) represents considerably more water than a corresponding change 

in deeper, denser peats. 

Hydraulic Conductivity 

 

Hydraulic conductivity is a measure of the rate of water movement through soil. 

This has important hydrologic implications since it will influence the runoff 

characteristics of organic soils. The hydraulic conductivity values covered a wide 

range. When it could be measured it was found to be quite variable. Deeper, 

denser peat materials permitted very slow water movement and showed lower 

hydraulic conductivities than clays and glacial tills. Here again, differences in 

pore-size distribution of the various peat materials resulted in striking differences 

in the physical characteristic. 

 

Physical Properties and Degree of Decomposition 

 

Physical properties of any soil are dependent to a large degree on porosity and 

pore-size distribution. These in turn are related to particle-size distribution. In peat 

materials, both the particle size and structure and the resulting porosity are 

controlled primarily by the degree of decomposition. With increasing 

decomposition, the size of organic particles decreases, resulting in smaller pores 

and more dry material per unit volume. Numerous studies have considered the 

decomposition of peats, but few have reported quantitative comparisons with 

physical properties. 

 

Degree of decomposition appears to be a key property of organic soils, but it is 

not clearly defined and is difficult to quantify. It is a relative quantity which is 
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usually approximated by using a measure of one of the chemical or physical 

characteristics which change with advance of decomposition. 

 

Bulk Density  

 

Bulk density is equal to the mass of dry material per unit bulk volume. It can be 

used not only as a measure of decomposition, but also for converting water and 

nutrient contents measured  on a weight-per-unit-weight basis to the more useful 

volume-per- unit-volume or weight-per-unit-volume. When peat materials are 

dried, their volume is reduced considerably. Therefore, bulk density must be 

calculated on the basis of the wet bulk volume if it is to represent field conditions. 

If bulk densities are measured using a reduced volume, they will be too high, and 

volumetric water contents calculated with these used values will also be too high. 

 

Knowing the degree of decomposition as measured by bulk density or fibre 

content will provide soil scientists and land managers with significant information 

about the physical and hydrologic characteristics of the organic soil. 

 

Fiber Content 

 

The content of particles or fibers’ larger than a designated size will decrease with 

increasing decomposition”. (11) 

 

3.2 Agrochemical (biological) properties 

 

Agrochemical (biological) properties of peat are properties first of all defining a 

peat sphere of application in agriculture. 

 

It is known that peat-is decayed organic matter. But in spite of it in peat there are 

also mineral substances. 
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 The more in peat of mineral compounds, the more it`s ash content, and the more 

usefully this peat for use as fertilizer. 

 

In the table below can be found ash content of peat from different countries: (12) 

 

Table 2. Ash content of peat in Indonesia, Finland and Netherlands.     

 

 

As it has been defined above, peat shares on 3 kinds: high bog peat, transitive peat 

and low-level bog peat. 

 

“The first type of peat is a so-called high bog peat which is formed of the rests of 

trees. High bog peat has low (2-4 %) ash content, therefore is not good fertilizer. 

The third kind of peat is – low-level bog peat. It is formed by eutrophic vegetation 

that is mainly the rests of bushes, sedge, and a moss. Ash content of low-level bog 

peat essentially above – 4-6 % by means of what low-level bog peat is good 

fertilizer”. (13) 
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“High bog peat is sour (рН = 3-4); low-level bog peat is - subacidic or neutral, 

sometimes alkaline (рН = nearby 7). In high bog peat it is not enough phosphorus 

- less than 0,1 %, in low-level bog peat much more - to 1 % and more. Nitrogen in 

high bog peat nearby 1 %, in low-level bog peat - 2,5-3 %, sometimes - to 4 %. 

Kalium in all peat it is not enough - 0,05-0,15 %. 

 

Low-level bog peat lies down on the bogs located at bottom of slopes and in 

overflow land. Bogs fed not only with atmospheric precipitation, but also with 

waters which flow down from adjoining territories, that is they accumulate 

nutrients with bigger area. Thus, low-level bog peat not only the most ashen and 

rich, but also the least sour (pH within 6-7). In it all nutrients contain in sufficient 

for the majority of cultural plants quantity. High bog peat of brown colour extract 

from so-called hight sphagnous bogs. This peat very sour (pH within 2,5-3,5) and 

poor. In agryculture it can be applied only locally, to some plants-rhododendrons, 

heathers and heath bell”. (14) 

 

It is obvious that peat from Indonesia (west Kalimantan) is the best for 

agriculture, than next one from South Kalimantan and Finland. 
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4 GEOGRAPHIC DISTRIBUTIONS 

“Bogs are widely distributed in cold, temperate climates, mostly in the northern 

hemisphere (Boreal). The world's largest wetlands are the bogs of the Western 

Siberian Lowlands in Russia, which cover more than 600,000 square kilometers. 

Sphagnum bogs were widespread in northern Europe. Ireland was more than 15 % 

bog; Achill Island off Ireland is 87 % bog. There are extensive bogs in Canada 

(called muskegs), Scotland, the Netherlands, Denmark, Estonia, Finland, and 

northern Germany. There are also bogs in the Falkland Islands. Ombrotrophic 

wetlands - i.e. bogs - are also found in the tropics, with notable areas documented 

in Kalimantan; these habitats are forested. Extensive bogs cover the northern areas 

of the U.S. states of Minnesota and Michigan, most notably on Isle Royale in 

Lake Superior. (15) 

World's reserves of peat according to investigation of 60-70th years’ ХХ centuries 

can be seen below. The largest stocks of peat (billion t, 40 % of humidity) 

possess: Russia (1), Indonesia (2), the USA (3), Finland (4), Canada (5), the 

People`s Republic of China (6), Sweden (7), Germany (8), Ireland (9), Great 

Britain (10)”. (16) 
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Figure1. Stocks of peat of the various states. 

“But the best representations about peat geographic distribution we can have from 

The Convention on Wetlands, signed in Ramsar, Iran, in 1971. This convention is 

an intergovernmental treaty which provides the framework for national action and 

international cooperation for the conservation and wise use of wetlands and their 

resources. One of the main points in this convention is protection of flora and 

fauna which depend on these wetlands, so still bogs from this convention aren`t 

for industrial use, but for wise intelligent use, where it is necessarily. (17) 

The world's largest wetlands are the bogs of the Western Siberian Lowlands in 

Russia, which cover more than 600,000 square kilometers. (15) 

Russia has the greatest in the world resources of wetland. On territory of the 

country proceeds about 120 thousand rivers in total length of 2,3 million in km, is 

available about 2 million lakes a total area of 370 thousand in sq. km (without 
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Caspian sea), 1,8 million in sq. km occupy bogs. On a share of lakes and bogs it is 

necessary about 15 % of territory of the country. The area of boggy woods in 

Russia is estimated approximately in 1,5 million in sq. km. The general extent of 

sea coasts makes about 60 thousand in km. Wetlands of Russia, along with the 

Russian woods and the Brazilian selva, are today the cores on a planet oxygen 

regenerators, and bogs — to one of the basic tanks of the fixed carbon. (18) 

 

 

Figure 2. Wetlands in Russia. 

 - Wetlands in Russia (19) 

*Area between the Pura & Mokoritto rivers ( Taimyrsky/Dolgano-Nenets) 

* Berezovye Islands, Gulf of Finland (Leningrad Oblast ) 

* Brekhovsky Islands in the Yenisei estuary (Taimyrsky/Dolgano-Nenets ) 

* Chany Lakes (Novosibirsk Oblast ) 

* Gorbita Delta (Taimyrsky/Dolgano-Nenets ) 

* Islands in Ob Estuary, Kara Sea (Yamalo-Nenets ) 
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* Islands in Onega Bay, White Sea (Karelia ) 

* Kama-Bakaldino mires (Nizhegorod Oblast ) 

* Kandalaksha Bay ( Murmansk Oblast ) 

* Karaginsky Island, Bering Sea ( Korak Autonomous Area ) 

* Khingano-Arkharinskaya Lowland ( Amur Oblast ) 

* Kuban Delta: Akhtaro-Grivenskaya group of limans ( Krasnodarsky Krai) 

* Kuban Delta: Group of limans between rivers Kuban & Protoka ( Krasnodarsky 

Krai ) 

* Kurgalsky Peninsula (Leningrad Oblast ) 

* Lake Bolon & the mouths of the Selgon & Simmi Rivers  (Khabarovsk Krai) 

* Lake Khanka (Primorski Krai ) 

* Lake Manych-Gudilo (Kalmykia-Khalmg Tangch Republic & Rostov Oblast ) 

* Lake Udyl & the mouths of the Bichi, Bitki & Pilda Rivers (Khabarovsk Krai)  

* Lower Dvuobje (Khanty-Mansi & Yamalo-Nenets ) 

* Moroshechnaya River (Korak Autonomous Area ) 

* Mshinskaya wetland system (Leningrad Oblast ) 

* Oka & Pra River Floodplains (Ryazan Oblast ) 

* Parapolsky Dol (Korak Autonomous Area ) 

* Pskovsko-Chudskaya Lowland (Pskov Oblast ) 

* Selenga Delta ( Buryat Republic) 

* Southern coast of the Gulf of Finland, Baltic Sea ( Leningrad Oblast) 

* Svir Delta ( Leningrad Oblast) 

* Tobol-Ishim Forest-steppe ( Tyumen Oblast) 

* Torey Lakes ( Chita Oblast) 

* Upper Dvuobje ( Khanty-Mansi Auto. Area) 

* Utkholok (Korak Autonomous Area) 

* Veselovskoye Reservoir (Rostov Oblast) 

* Volga Delta ( Astrakhan Oblast) 

* Wetlands in the Lower Bagan area (Novosibirsk Oblast) 

* Zeya-Bureya Plains (Amur Oblast)” (20) 
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Indonesia is the second country in the world on peat stocks, and one of the leading 

countries on its extraction and use. And it is not strange. The warm and damp 

climate of the Indonesian islands perfectly approaches for process of putrefaction 

of the rests of plants and animals that as a consequence is one of the most 

important natural resources of Indonesia-peat. 

 

The greatest area is occupied with tropical bogs on islands are Kalimantan and 

Sumatra. 

 

“The biggest areas in Indonesia which are under Ramsar Convention`s protection 

are: Berbak, Jambi 162,700 ha; Danau Sentarum, Kalimantan Barat 80,000 ha; 

Wasur National Park, Irian Jaya 413,810 ha. 

 

As is known 30.6% territory of Finland covered with wetlandsand and in general 

Finnish state divided for 5 areas which called: Western Finland, Southern Finland, 

Eastern Finland, Oulu, and Lapland. In accordance with Ramsar convention in 

Western Finland wetlands which are under convention`s protection: Bird 

Wetlands of Lapväärtti, Bird Wetlands of Vanajavesi Area, Kauhaneva – 

Pohjankangas National Park, Lake Kirkkojärvi Area, Lakes Heinä-Suvanto and 

Hetejärvi, Levaneva Mires, Pilvineva Mires, Quark Archipelago, Salamajärvi 

National Park, Vassorfjärden Bay. 

Southern Finland: Aspskär Islands, Bird Wetlands of Hanko and Tammisaari, 

Kirkon – Vilkkiläntura Bay, Lake Kirkkojärvi and Lupinlahti Bay, Lake Kutajärvi 

Area, Lake Läppträsket, Pernajanlahti Bay, Porvoonjoki Estuary-Stensböle, 

Siikalahti Bay Area, Söderskär & Långören Archipelago, Torronsuo National 

Park, Valkmusa National Park, Vanhankaupunginlahti, Laajalahti. 

Eastern Finland: Bird-lakes of Rääkkylä and Kitee, Bird-lakes of Rantasalmi, 

Lake Sysmäjärvi, Patvinsuo National Park, Suurenaukeansuo – Isosuo Mires and 

Lake Pohjalampi. 
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Oulu: Bird Wetlands of Haapavesi, Bird Wetlands of Hailuoto Island, Bird 

Wetlands of Siikajoki, Krunnit Islands, Lakes Aittojärvi and Kongasjärvi, 

Liminganlahti Bay Area, Olvassuo Mires, Oulanka National Park, Veneneva – 

Pelso Mires. 

Lapland: Kainuunkylä Islands, Koitelainen Mires, Lätäseno – Hietajoki Mires, 

Lemmenjoki National Park, Martimoaapa-Lumiaapa-Penikat Mires, Riisitunturi 

National Park, River Luiro Mires, Sammuttijänkä – Vaijoenjänkä Mires, 

Sotkavuoma Mire, Teuravuoma – Kivijärvenvuoma Mires.  

Sweden is on 3rd place on European continent after Russia and Finland with its 

14% territory covered with wetlands. The biggest areas in Sweden which are 

under Ramsar Convention`s protection are: Sjaunja, Norrbotten, 188,600 ha; 

Tavvavuoma, Norrbotten, 28,700 ha; Tjålmejaure-Laisdalen Valley, Norrbotten, 

21,400 ha; Aloppkölen-Köpmankölen, Jämtland, 20,100 ha; Dalälven-

Färnebofjärden, Västmanland, Gävleborg, Dalarna, 17,300 ha; Lake Åsnen, 

Kronoberg, 16,800 ha; Stockholm, outer archipelago, Stockholm, 15,000 ha”.  

 

And Germany on the 4th place with 4.8% wetlands most of which situated on 

Northern Germany`s territory: “Schleswig-Holstein Wadden Sea and adjacent 

areas, Schleswig-Holstein, 454,988 ha; Wattenmeer, Ostfriesisches Wattenmeer & 

Dollart, Niedersachsen, 121,620 ha; Wattenmeer, Jadebusen & westliche 

Wesermündung, Niedersachsen 49,490 ha; Wattenmeer, Elbe-Weser-Dreieck, 

Niedersachsen, 38,460 ha”.  

 

One more area which has wide wetland`s areal is United Kingdom and Ireland. 

England, Scotland and Ireland together have “about 917,988 hectares of wetlands. 

The biggest of them are: Caithness & Sutherland Peatlands, Scotland, 143,503 ha; 

The Wash, England, 62,212 ha; Lewis Peatlands, Scotland, 58,984 ha; Lough 

Neagh and Lough Beg, Northern Ireland, 50,166 ha; Upper Solway Flats & 

Marshes, England, Scotland, 43,637 ha”. (20) 
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There is also big territory with wetlands on American continent. “Most of this 

amount is in Canada (Queen Maud Gulf, Northwest Territories, 6,278,200 ha; 

Polar Bear Provincial Park, Ontario, 2,408,700 ha; Whooping Crane Summer 

Range, Alberta, NW Territories, 1,689,500 ha; Dewey Soper Migratory Bird 

Sanctuary, Northwest Territories, 815,900 ha), but in USA there are also peat 

diggings and wetlands in different states. For example: Everglades National Park, 

Florida, 610,497 ha; Izembek Lagoon National Wildlife Refuge, Alaska, 168,433 

ha; Okefenokee National Wildlife Refuge, Georgia, Florida 162,635 ha; Cache-

Lower White Rivers, Arkansas 81,376 ha”. (20) 
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5 METHODS OF EXTRACTION 

 

The nature of the peat and the climate of the swamp are important factors to be 

considered when deciding on the method of extraction, the type of peat to be 

produced and consequently the size and layout of the extraction field. 

There is 2 main methods of peat extraction exist. The first one is milled peat 

extraction and the second one is lump peat extraction. (21) 

5.1 Milled peat production 

“This is a fully mechanized process involving: 

Milling 

The top 0.5-1.5 cm layer of peat is milled or pulverized in beds commonly 20-40 

m wide but up to 3 km in length. 

Mixing 

The milled peat layer is mixed and turned by spoon harrows until the harvesting 

moisture of 40-50 percent is reached. The number of harrowings necessary 

obviously depends on the weather, 2-3 days is commonly sufficient, but in 

unstable weather it can take weeks. 

Ridging 

The milled peat is collected into one pile or ridge in the centre of each field. 

Harvesting 

The peat is put into stockpiles. Three methods are used, the Peco, Haku and 

Harvester methods. 
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a. In the Peco method, the peat is first collected into ridges along the length of the 

fields at 10-20 m intervals. The ridges are then moved sideways by a self-loading 

10-20 m long transporter onto stockpiles at 100-400 m intervals. Stockpiles can be 

as long as 0.5-3.0 km, depending on the length of the fields, and are 4-6 m high 

but having a small cross-section of 20-40 m2. The milled peat can be transported 

to the margins of the bog by special vehicles or a narrow gauge railway. 

b. In the Haku method, the ridges are loaded by Peco type transporters on to bog 

trailers and carried to stockpiles which are often sited next to a road. These 

stockpiles can have a volume of 10 000-50 000 m3 with a height of 15 m. Because 

of tight compaction the temperature seldom rises over 50°C and the risk of fire or 

self-ignition is low. Tropical conditions will no doubt give a higher fire risk than 

that prevailing in temperate regions. 

c. The Harvester method uses self-loading trailers or harvesters to collect the peat 

and carry it to stockpiles at the end of the fields. Stockpiles are smaller, 6-8 m 

high and with a volume of 2 000-3 000 m3. Because the material is loosely piled 

there is a danger of internal combustion. 

The choice of harvesting method depends on the peatswamp, peat quality, demand 

and type of machinery available. Harvesting can also be carried out pneumatically 

and in this case 5-15 ton/ha can be harvested daily in thin layers from the dry 

upper part of the milled peat. The economic feasibility of each method should be 

assessed for each swamp individually. 

Milled peat is commonly used for fuelling large power stations of up to 120 MW 

and as a raw material for briquettes. The number of harvests a year depends on the 

climate. In Ireland, where there is an annual production period of 4-5 months 

there may be 12 harvests, while in Finland with a shorter but consistently drier 

production period 16 harvests may be collected. In the tropics there would 

undoubtedly be many more. In the experience of the author, good milled peat 

could be obtained after only 3 hours of intense drying in Kalimantan, Indonesia. 
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The scale at which milled peat must be produced at these drying speeds is an 

obvious constraint. In contrast with manual and semi-mechanized sod peat 

production, which are labour intensive, milled peat production requires high 

capital investments. Manually-produced milled peat may be recommended in 

tropical regions where the supply and cost of labour is not limiting. 

The main constraints on milled peat production in the tropics are: 

a. Wood contents of up to 50 percent as in the coastal lowland oligotrophic peats 

of West Kalimantan, Indonesia. 

b. Unstable weather making mechanical harvesting uncertain. 

c. Self-combustion. In the tropics moisture content of the peat may fall below 40 

percent, which may cause the peat to disintegrate into dust. This material can 

explode when reaching the power station”.(21) 
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Figure 3. Production layout for milled peat according to the Haku and Peco stacking methods. 

(21) 

 

5.2 Lump peat 
 

Extraction and application of lumpy peat it is limited in view of higher labour 

input of extraction and cost in comparison with the milling. 

At earthmoving way of extraction of peat the deposit is developed at once on all 

depth by an open-cast mine at operational humidity of 87-89 %. 
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Peat extraction is made from open-cast mines of the extended form on which axis 

career channels of type of the total at first rummage. Dredges, moving along an 

open-cast mine, scoop a peat deposit ladles on full depth, developing an open-cast 

mine. The taken peat weight is unloaded from ladles in processing mechanism. 

After crushing and hashing it is transferred in the bunker-store with the unloading 

scraper conveyor. From this bunker the peat weight is unloaded on drying. Pave 

on fields’ peat dries under natural conditions during 1.5-2 months. For 

acceleration of drying peat originally gathers in are shaky by special cars. 

It is one of ways applied in USSR. Nowadays there are other improved methods 

of extraction, but all the same they not so are extended as extraction of the milled 

peat. (22) 
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6 METHODS OF TREATMENT 

 

In peat treatment there are two ways. The first is used basically in the industry, 

and the second is in laboratory researches of peat. The first way includes the 

following methods: pyrolysis, hydrolysis, extraction, chemical modification. 

 

6.1 Thermolysis 

 

The most simple, radical and widely distributed method of peat treatment is 

thermolysis. “Peat heating above 140°С leads to change of its structure and these 

changes the more deeply, than more final temperature of heating. As a result of 

such processing the great number of various new compounds is formed. It is 

necessary to notice that thermal processing of peat considerably lifts its value as 

chemical raw materials. (23) 

 

Thermolysis separate group components of peat has allowed to establish step 

character thermal destruction of peat and their role in formation of liquid, firm and 

gaseous products. It is possible to consider as a variant of similar methods 

thermolysis the rests of peat after preliminary consecutive isolation of its group 

components. However, peat represents not simply mechanical set of separate 

classes of organic compounds, and the complex of substances united various 

physical and chemical bonds, collapsing compounds of group components. The 

offered approach allows add existing representations about essence of the 

processes proceeding at thermolysis of peat and to judge ably about use of the 

firm rests received after this”. (24) 

 

 

 

 

 



36 

 

6.2 Pyrolysis 

 

Other method of peat treatment is pyrolysis. It is similar with thermolysis, but is 

realize on other technology. 

 

One of the last and new methods of pyrolysis was patented by Russian inventors 

Kotelnikov Vladimir Alekcandrovih and Podzorov Aleksandr Ivanovih 

(Котельников Владимир Александрович; Подзоров Александр Иванович) in 

March 2004. “This way of processing of peat without waste concerns the 

chemical, petrochemical industries, agriculture and heat and power production. A 

way carries out by two-level heating of peat with possibility of getting of gaseous 

and solid components. At the first step peat dry up to humidity no more than 15 % 

by it divided giving’s on 350-1050 g/sec and heating to temperature 120±5°С. 

Formed steam and flue gases clear and take away. At the second step the solid rest 

heat up to temperature 520-530°С without access of oxygen during 1-6 sec, then 

cool and formed pyrogas condense before formation of liquid fuel. The given 

technical decision allows optimizing process of processing of peat and to lower 

power inputs and material inputs at increase in productivity and efficiency of use 

of peat”.  

 

In other similar methods were next disadvantages: “necessity of a high-intensity 

supply of energy that limits quantity of a processed product; complexity of 

division of the received products; high power consumption and low productivity;  

high level of losses in the form of a waste; and poor quality of received by-

products. (25) 

 

In Kotelnikov and Podzorov`s method better results of peat treatment received 

thanks for processing of peat by two-level heating with possibility of reception of 

gaseous and solid components at the first step peat dry up to humidity no more 

than 15 % by it divided giving’s on 350-1050 g/sec and heating to temperature 
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120±5°С. Formed steam and flue gases clear and take away for use in municipal 

power systems; at the second stage the solid rest sharply heat up to temperature 

520-530°С without access of oxygen during 1-6 sec, pyrolys gas arrives in 

condensation system for reception liquid pyrolys fuel. The solid coaly substance 

from the reactor after cooling (to temperature 40°С) goes for the further use as 

replacement of potash fertilizers or semicoke for application in metallurgy.  

 

The declared temperature mode of processing of peat on the offered way is 

optimum and is based on theoretical calculations of thermal capacities of initial 

(peat) and received substances and proves to be true empirically. 

 The drying temperature at the first stage is established 120±5°С to exclude 

bertinization process (formations of resinous substances) which for peat can occur 

in an interval 130-170°С. The temperature in the reactor (pyrolis chamber) makes 

520-530°С. In the given temperature interval prevailing for peat are exothermic 

reactions, i.e. reactions which go with allocation of warmth and do not demand a 

supply of external energy.  

 

Time of the first stage - drying of peat has no restrictions. The basic determinant 

of passing of this stage – output humidity of peat. After drying it should be no 

more than 15 %. Time of pyrolysis at the second stage in the reactor should not be 

more than 6 seconds. High-speed pyrolysis occurs in a time interval 0,7-6,1 

seconds Therefore optimum time of a finding of particles of peat in the reactor 

there are in an interval 1,0-6,0 seconds.  

 

Productivity of process gets out proceeding from economic feasibility, 

minimisation of the constructive sizes of installation and design numbers. The 

minimum productivity of a design number is chosen 100-300 g/seс dry peat in the 

reactor. 

 

As a result of productivity of the reactor, productivity of process of drying should 

exceed productivity of the reactor not less than in 3,5 times. (25) 



38 

 

 

High speed of process is provided with a high-intensity supply of energy that also 

reduces heat losses in environment. The considerable profit of energy is reached at 

carrying out of the processes proceeding at approach of parametres of peat to 

border of existence of derivatives of peat in the condensed phase (to «  

spinodal»). The peat parametres are closer come nearer to parametres «spinodal», 

the above speed of process and more low heat losses, and consequently, more 

economic process. Improvement of quality received pyrofuel is carried out thanks 

to the smaller maintenance in the course of processing of peat of resinous 

substances, at the expense of an exception bertinization from process of 

processing of peat.  

 

Using this method we can obtain minimisation of a waste of processing of peat, 

improvement of quality pyrofuel, fertilizers, and the water steam, received in the 

process of peat processing is reached, at decrease in power consumption of 

process and decrease heat losses in environment, at the raised speed of process. 

 

 Other technical result is possibility of realisation of almost without waste, non-

polluting processing of peat with the least power- and material inputs at increase 

in productivity and efficiency of use of peat. 

  

Also the technical result consisting in optimisation of process of processing of 

peat at the expense of giving of such quantity of peat which increases productivity 

of a method, and at the expense of an intensive supply of energy in two stages is 

reached: To the temperature of drying of peat excluding formations of resinous 

substances, and it is sharp to formation temperature pyrogas, at course exothermal 

reactions that do not demand an additional supply of external energy and also 

improves characteristics of the ready processed products. (25) 
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One more method of peat treatment is hydrolysis. As a result of hydrolysis of peat 

by the concentrated sulfuric acid receive hydrolyzate of peat which use basically 

in biochemical processes”. (26) 

 

6.3 Hydrolysis 

Being based on peat hydrolysis the Russian scientist Ufimtsev Aleksandr 

Evgenevich (Уфимцев Александр Евгеньевич) ”has patented a way of reception 

of a nutritious substratum for artificial cultivation of mushrooms of yeast (for 

example candida tropicalis) and cultivation edible club fungi. (26) 

 

Peat hydrolysis carry out by the diluted sulfuric acid (0.5-0.7 %) at temperature 

160-170 °С within 2.5 hours. At hydrolysis hot sulfuric acid proceeds through a 

layer of a motionless firm phase (the crushed vegetative raw materials). Than 

received hydrolyzates clear of the harmful impurity first of all containing furfural 

and its derivatives. Surplus of sulfuric acid delete in the form of plaster filtering 

after neutralization hydrolyzate by limy milk. 

 

The basic flying admixture in vegetative hydrolyzates is furfural. It suppresses a 

metabolism at microorganisms and slows down their growth already at 

concentration of 0.02 %. Therefore from hydrolyzates of vegetative raw materials 

at first necessarily isolate furfural. For this purpose hydrolyzates cool to 

temperature 30-35°С in vacuum-cooling installation. Thus flying components of 

hydrolyzate are condensed and further depending on quantity of fraction formed 

furfural come in shop on processing of flying compounds in a final product. 

 

Hydrolyzates of peat are considered as perspective sources of raw materials for 

reception of fodder yeast. Thus the greatest value has the high bog peat containing 

in the structure up to 50 % polysaccharides.  
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The peat containing significant amounts of nitrogen and phosphorus in 

easyassimilable form, after preliminary preparation can serve as good raw 

materials for manufacture of fodder yeast”. (27) 

 

6.4 Extraction 

 

“Process of reception of bitumen by peat extraction by gasoline (nefras) is carried 

out generally in industry. Received thus peat wax and pitch form base for 

manufacture of new preparations, found application in different areas – from 

modeling structures for exact moulding to medical preparations. Two technologies 

of reception from peat of biologically active extracts are developed and carried 

out in industrial scale. This reception from pitch of peat wax ethanol extract and 

allocation is direct from peat СО2-extract. The ethanol extract of pitch of peat 

wax is enriched by biologically active substances and characterized by high 

therapeutic effect at treatment of bone, stomatologic and gynecologic diseases. 

Extracts on the second technology on the chemical compound are close to ethanol 

extract of pitch of peat wax, but are in addition enriched by the essence providing 

raised antimicrobic action. These properties promote reception of sterile medical 

extracts for treatment of diseases”. (23) 

 

6.5 Chemical modification 

 

Considerable interest is represented by processes of chemical modification of 

peat. A particular interest in the given direction represent botanical pure kinds of 

peat, i.e. combined on 85-95 % from any one kind of a plant-peatgenerater. (23) 

 

“It is shown that in products of modification of peat and humic acids, chemical 

(hydrogen peroxide) and electrochemical (various electrodes and severity of 

exposure) ways, the maintenance of functional groups considerably increases. 
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And, the preparations subjected to electrochemical influence, contain more 

strongly acidic groups. (28) 

 

Distinctions in oxidation mechanisms are established. So, electrochemical 

modification unlike the chemical does not depend from steric factor, increasing 

quantity accessible ionogenic groups and efficiency sorption material. (28) 

 

Sorption characteristics on some ions (iron, zinc) increase in 2-2,5 times that 

specifies in possibility of their use for selective division of ions of metals”. (28) 

 

Finally, chemical modification of peat humic acids essentially used for increment 

incoordination in their biological and sorption activity. 

 

“But as this area is very little investigated also by a prototype processes of 

chemical processing of wood can serve”. (23) 

 

6.6 Mechanochemical treatment 

 

The second way in peat treatment forms of the basic three methods: 

mechanochemical treatment, electropulse treatment (electrodigit activation), and 

radiating treatment of peat. This way was considered relatively new in the 

nineties. Now it is used basically for laboratory researches of peat and it`s 

properties. 

 

“Mechanochemical (or cavitational) method consists in processing of vegetative 

raw materials together with chemical reagents-modifiers in the conditions of 

crushing on vibrating mill various types or cavitational dispersion in rotor 

cavitational devices (dispergators). (29) 
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 For example for derivation of biologically active preparations with high 

reactionary ability mechanical treatment peat is realized in vibrating rotary mill-

activator. As influencing bodies used steel spheres in diameter of 10 mm. 

Acceleration of spheres was 180 m./sec2. Time of stay of processed substances in 

a processing zone – is 2 mines at a room temperature. (29)(30) 

 

 Reception nitrogen-containing fertilizers with this method based on process 

oxidizing ammonolysis lignocellulose materials by various oxidizers. Receiving 

process of organo-mineral fertilizers is based on cavitational hydrolysis and 

oxidation of vegetative raw materials with presence of mineral fertilizers or 

oxidizers. Reception nitrogen-containing humic fertilizers from peat is based on 

process oxidizing ammonolysis of peat in a firm phase. Nitrogen-containing 

organic fertilizers with lignin contain 1.5 – 13 % of the general nitrogen, 20 - 40% 

it`s easyaccessible forms, and also in addition contain cellulose and hemicellulose. 

(29) 

 

Application mechanochemical method allows developing technologies of new 

ecological level. Use solid phase transformations instead of reactions in solutions 

excludes sources of formation of liquid pollution, operations of extraction and 

clearing of reagents and products, reduces number of operations”. (31) 

 

6.7 Electropulse treatment 

 

“Among electrophysical ways of processing of vegetative raw materials the 

special place occupies a way which influence has the complex character uniting 

destruction of raw materials, it`s electric processing (electropulse treatment) and 

intensive blending. The first publications on use of electric impulsion discharge in 

suspensions of vegetative raw materials concern the end of 60 years. 
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In the same time the electrical discharge in a liquid has started to be studied 

intensively as influence tool on firm bodies, and to be used for crushing and 

crushing of fragile bodies, preparation steady emulsions and suspensions. (32) 

 

Electropulse processing is carried out by the electrodigit block which activates 

processes of oxidation, coagulation and sedimentation that allows lowering 

considerably power inputs on treatment of raw materials at the expense of input of 

the small dosed out portion of energy in a pulse mode for initiation of chain 

chemical reactions”. (33) 

 

“Basically this method use: for processing of sewage of residential areas, the 

industrial enterprises; for reception of water of various qualities from water for 

fish farmstead to water suitable for drink and food of the people; for work with 

ores and metals, drillings of chinks, moulding clearings”. 

 

Concerning peat this method use basically in laboratories for research of 

properties of peat, extraction from it connections (humic substances for example), 

and separate substances (nitrogen and it ammonium and nitrate forms, 

phosphorus, kalium, calcium). 

 

6.8 Radiation treatment 

 

Radiating treatment of peat consists in its sterilization with gamma radiation. 

In general there are 3 kinds of radioactive radiation: α, β, γ. 

“But γ - rays in distinction from α - rays and β - rays do not deviate electric and 

magnetic fields and are characterized with more penetration power at equal energy 

and other equal conditions. Gamma quanta cause ionization of atoms of 

substance.  (34) 

 

Researches and radiating processing of peat is usually realized in laboratories for 

the fertilizer industry. For example the Australian scientists made study on the 
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growth and survival of Rhizobia in irradiated peat with 1000 times dilution of 

rhizobial culture injected into rhizobium – attenuated peat, either by steaming 

using the heat autoclave or gamma – irradiation methods, resulted to a higher 

yield and higher quality product. 

 

Effect of irradiated carrier is on growth and nitrogen fixation of plants. The results 

showed that the yield of soybean by using rhizobium inoculant was not 

statistically different from the treatment with N-P-K fertilizer. However, the 

number of nodule, nodule mass and N2-fixation by inoculating Rhizobia was also 

higher than using only chemical fertilizer. Thus, the nitrogen could release into 

the soil after planting soybean inoculated with rhizobium. Sterilization peat with 

radiation seemed to be better than that of the non-sterile peat. (35) 

 

Natural resources of peat demand the complex approach to the organisation of 

peat manufactures. Use of peat of peat deposits should not be monotonous, and 

should be defined by conditions of bedding of deposits, its natural features, 

structure and properties of raw materials. Therefore use of an organic part of peat 

effectively in complex schemes of processing. For example, the rest after 

extraction of bitumen can be used for reception humate, active coals, and the rest 

after hydrolysis – for manufacture of biologically active preparations or complex 

organic - mineral fertilizers. Thus, the huge stocks of the vegetative raw materials 

which have been saved up for many millennia in peat deposits, reception 

possibility on its basis of the whole scale of products testify to an extreme urgency 

problem of its rational use”.(23) 
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7 PRODUCTS OF TREATMENT 

 

Products received at peat processing are various, but in the general their 

application it is possible to divide into use in agriculture and application for 

energy obtention. 

 

“In agriculture peat mixes up with mineral soil for increase moisture holding 

capacity of sands, for increase water infiltration rate of clayey soils and for acidify 

soils for specific pot plants. 

 

Application includes in the industries extraction of valuable hydro-carbons and in 

building it is possible to use peat as insulator because of it poor heat conducting 

properties, but nevertheless such use of peat slightly in comparison with large 

scale extraction for energy purposes”. (36) 
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Table 3. Important industrial uses of peat and related production processes. (36) 

 
 

In the table above products of processing of peat and a waste of this processing 

which also can be applied in the industry, medicine, and agriculture are shown. 

All products of processing of peat (excepting products intended for agriculture 

and medicine) are anyhow created for energy obtantion.  

 

For example one of fuel gases is synthesis gas. It is product of gasification which 

it is used for heat obtantion, and the same gas is used as intermediate gas in 

Fischer-Tropsch synthesis for obtantion of liquid biofuel of 2nd generation. (36) 
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8 METHODS OF USE 

 

There is a great number of ways of peat use. The mains of them are in sphere of 

medicine, agriculture and a power industry. 

 

In medicine applied not only pure peat but also its extracts and squeezes in 

pharmaceutical industry. 

 

In agriculture still peat can be applied as in the pure state, and in the form of 

chemical compounds to manufacture of fertilizers. 

 

And perhaps main place occupies peat in a power industry, especially in the 

countries leaders on extraction of peat, such as Finland, Ireland, and Canada. 

 

8.1 Medicine 

 

Antiseptic properties of peat have found out at the time of high antiquity as still 

then applied as febrifuge and haemostatic means. 

 

Today in medicine peat is successfully applied to health-improving mud and peat 

baths. This trend is called balneology. (37) 

“Peat mud and suspension baths as well as poultices are the most common types 

of peat application in balneotherapy. 

 The effect of peat therapy is based on the combined influence of physical uplift 

and high temperature of mud-baths, the antiseptic effects of peat and the 

biochemically active substances in it. Of particular importance in the treatment are 

the organic, humic substances in the peat, which can penetrate the skin, 

influencing enzymatic and hormone activity. (38) 
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Balneal value of medical peat is defined by the high content of organic 

substances, first of all humic acids, fulvic acid and the bitumens concerning to 

therapeutic active components, and also high thermal (a thermal capacity and 

heat-retaining ability) and is viscous-plastic properties”. 

In next table can be found approximate data about characteristics of peat which 

usually use for balneotherapy. (39) 

 

Table 4. Characteristics of peat for balneotherapy. (39) 

Humidity, % 70-85 

Volume weight, g/cm2  

Degree of decomposition, % Not less than 40 

Large mineral inclusions(more than 5 mm) Absence 

Impurity with mineral particle (0.25-5 mm), % Not more than 2,0 

Shearing resistance (preparation for procedures), 
dyne/cm2 

1500-4000 

pН 5,5-7,0 

Ash-content, % No more than 30 

Drilling mud salinity (native peat), g/l 0,5-1,5 

Thermal capacity, kcal/g.deg. 0.86-0.92 

Coli titer, g. for 1 bacterium 10 and more 

  

Pathogenic coccal flora Absence 

Pseudomonas aeruginosa Absence 

Radionuclide (uranium -238, radium -236, kalium 
-40, strontium -90, cesium -137) 

Not more than maximum 
fluctuations  of natural background 

Heavy metals (mercury, copper, zinc, led, 
cadmium) 

Not more than natural background 

Pesticide Not more than norm  
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“But peat is not only raw materials for SPA and balneotherapy. Very widely 

medical peat dirt applies also at: 

 diseases of the loco motor system ; backbone diseases ; diseases of bones, 

muscles and sinews . 

 consequences of traumas and operations. 

 illnesses of nervous system . 

 diseases of urinogenital system, organs of a low pelvis. 

 diseases of digestive apparatus. 

 skin diseases in a chronic stage out of an recrudescence. 

 diseases of an ear, a throat, a nose. 

 diseases of respiratory organs. (39) 

Also extracts (filtrates, squeezes) of peat together with the activated coal are 

applied in haematology and blood transfusion, to adsorption of toxins and slags at 

chronic renal insufficiency, heavy burns and chilblains. (40) 

Sphagnum mosses are basis of formation of peat from which by dry distillation 

receive the biogenic stimulator-torfot applied at diseases of eyes, arthritis’s, 

radiculitises”. (41) 

One more method of peat usage is as chemical raw materials (phenol, methyl and 

ethyl spirit, paraffin and wax, acetic, ethane diacid and hydroxy propionic acid) 

for pharmaceutical and the food-processing industry. (42) 

 

8.2 Agriculture 

 

Peat use in agriculture and it is considered a valuable resource not only because it 

improves soil structure but also because it first of all improves water-air properties 

of soil. 
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Peat use in agriculture can create the best conditions for growth and development 

of plants of any kind as peat has not only natural structure but also regulates 

quantity of moisture in soil and as fertilizer it is easy-to-use not only for use by 

the person, but also for maintenance of ecology and a good state of environment. 

 

In peat contain humic and amino acids. Humic acids help growth and germinate of 

plants, and amino acids promote absorption by a plant from soil of useful 

substances and to their reconducting in such kind which all will be simpler for 

mastering by a plant of these useful substances. 

 

“In agriculture there is a classification of peat. In it peat shares on two kinds: 

simple light peat and heavy dark peat. 

In agriculture peat is applied and in the pure state (hight bog peat) to creation of a 

fertile layer of earth, and in the form of raw materials for manufacturing of 

organic fertilizers”. (43) 

 

Also peat is good stuff for creation of lawns and various grassy coverings 

especially on an inclined surface for protection of soil from water and wind 

erosions. 

 

In hight bog peat practically there are no agricultural wreckers and harmful 

bacteria therefore it is widely used in hotbeds and greenhouses, and also in 

nurseries and zoos for care of birds and animals as thanks to disinfectant 

properties peat perfectly clears and freshens air. 

 

Antiseptic properties, sorption ability and stability of peat to microbiological 

destruction show peat as effective natural filter. (44) 
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8.3 Fuel 

 

Peat as fuel contains a lot of carbon and a little sulphur and also harmful 

nonflammable impurity. 

 

Thanks to such structure peat has following advantages in compare with other 

kinds of fuel: ecologically pure combustion (small quantity of sulphur), full 

burning (there are not so much ashes). 

 

If peat uses as a local energy source, that is in immediate proximity from an 

extraction place it is possible to call the low cost price of manufacture to peat`s 

advantages. 

 

“In quite a number of cases peat has essential advantages, but still it has and 

disadvantages too, which are: high humidity (to 65 %) and lower than at coal 

calorific value”. 

 

Peat probably to use in following kinds: 

 Milling (crushed) peat 

 Semi briquette (lumpy) peat 

 Peat-briquette (pellets) peat 

 Peat gasification 

 Biofuel of 2nd generation 

 

Because of peat defaults as fuel in a pure state bigger interest such directions, as 

peat gasification, biofuel and pellets now cause. 
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8.3.1 Pellets 

 

Pellets-it is crushed, pressed without chemical additives and with heat peat 

(basically are applied at heating of country houses. For example are cottages). 

For manufacture pellet usually use riding peat. 

 

Fuel granules have huge advantages in comparison with traditional kinds of fuel:  

• Heating value makes 4,5 – 5,0 kw/kg that is comparable with coal; 

• Design features of furnaces allow automating process of reception of 

necessary quantity of thermal energy; 

• “At burning of fuel granules of 1000 kg it is allocated as much thermal 

energy as well as at burning: 1600 kg of wood, 475 cubes of m of gas, 500 l of 

diesel fuel, and 685 l of fuel oil”. (45) 

Table 5. Comparison peat pellets with other kinds of fuel. (45) 

Kind of fuel 
Heat value 
MJ/kg 

Calorific value, 
kcal. 

% 
ash 

% 
sulphur 

Price, grivna/t 

Coal 15–25 4500–5200 
10–
35 

1–3 800–1000 

Brown coal 14–22 4000–4300 
10–
35 

1–3 700–900 

Firewood 10 2000 2 0 400–600 

Peat pellets 18,0 4500–4800 6 0,7 590–640 

Wood 
pellets 

18,4 4800–5000 2,5 0,1 650–700 

Peat 
briquetes 

14,9 3200 23 1–3 320–440 

Natural gas 35–38 MJ/m3 0 0 0 
2,616 grivna 
/m3 
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The relatives of pellet- are briquettes. They made on the same technology, but 

with application of other equipment. Briquettes from peat - is friendly to the 

nature material with predicted properties of combustion used as fuel in power 

industry. 

 

Under the Kyoto Protocol the big economic gains are given to direct consumers of 

biofuel. It has led to development of various technologies on manufacture of fuel 

from a natural waste (sawdust, a joiner's shaving, a wood dust, a bark of trees, 

branches, the straw, the fulfilled organic packing materials) and including peat, as 

widespread in the world (as it is considered renewed) natural resource. 

 

Pellets are good for modern use as they approach for use in modern miniboiler 

installations which are established there where all processes are automated and 

heat maintenance in an automatic mode is necessary. 

 

Modern pellet boilers can work some months without intervention of the person if 

they equipped with conventional bunkers of the necessary size. 

 

In Europe in accordance with 2009 year`s data deficiency of pellets is made by 1 

million tons (even when pellet`s production in Europe grow very fast), therefore 

Russia is of interest as the exporter of the given product. 

 



54 

 

 
Figure 3. European pellets production. (46) 

 

In Russia last 3-4 years many enterprises for manufacture pellets opened, but was 

found out that it is very difficult for developing, as experience of such 

manufacture is not present. 

 

At first the separate small enterprises opened, but economically it was not 

favorable, and has been solved that the best way is to establish industrial lines at 

large lumber factories. In such cases profitability of manufactures high it also 

pays off for a year. 

 

But a wet waste to process more difficult and more expensively, therefore it is 

better to do it directly on a place (at local boiler-houses). 

 

As on peat the Kyoto Protocol does not extend, to develop manufacture of peat 

fuel more difficult, but at the same time technologies of production wood and peat 
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pellets are identical, it is a lot of peat, and it can provide long time manufacture 

and to use with it and a wood waste, therefore peat too is perspective enough as a 

fuel resource. 

 

In Russia rather peat briquettes for a long time are made for the big thermal 

stations. Now in connection with occurrence of new cottage settlements, 

manufacture of pellets not only for export, but also for home market becomes 

more and more actual (basically it is wood pellets 15-20 % which remains in the 

country, the rest goes for export.) 

 

Nowadays manufacture peat pellets in Russia is young and developing. 

 

Fuel peat is used for a long time in Finland, but peat pellets too rather new 

direction. 

 

One third of Finland’s area is peatland, but less than one percent is utilised 

industrially. In Finland, Sweden and Estonia, the peat resources are renewed faster 

than they are consumed. The same peat harvesting areas can be used to produce 

peat for both energy and environmental purposes, and as a growing medium. 

Decomposed peat is especially suitable for energy production.  

 
“In Finland the utilisation of peat is 16-25 TWh/a, and the growth is about 40 

TWh/a. In Sweden the corresponding figures are 2-2.5 TWh/a and 10-15 TWh/a, 

and in Estonia 1.4 TWh/a and 9.5 TWh/a”. (47) 

In Finland peat is a very important heating fuel. Peat is used to generate heat and 

power in most of the interior of the country and in many towns and urban areas on 

the western coast. Approximately one million Finns live in areas where district 

heat is generated from peat. 

Almost one fifth of Finland’s district heat and around eight per cent of electricity 

are generated from peat. (48) 
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Manufacture pellets is supported by the state, in a counterbalance to firm fuel. 

Peat pellets can be used as replacement to fuel, and are used as auxiliary fuel on 

heat power plants. Pellets add in the basic fuel before a boiler on CHP for 

improvement of properties of this fuel (for reduction of emissions in environment, 

for corrosion reduction in boilers at use of wood fuel). 

Thus pellet manufacture in Finland well-known and wide spread. 

At such countries as Sweden, Estonia, Latvia, and Ireland actively are engaged in 

manufacture pellets in general and peat pellets in particular. 

“In Sweden the boom of manufacture pellets has had on 1982-1985. Then in 1987 

the factory on manufacture wood-peat pellets has been opened. 

In Ireland in 1982 37 factories on manufacture pellets have been opened”. 

Today in connection with growing interest to biofuel manufacture peat pellets is 

considered as a perspective direction of fuel manufacture. 

8.3.2 Gasification 

One more interesting direction in peat usage is peat gasification. 

“Gasification-is transformation of an organic part of solid or liquid fuel in 

combustible gases at high-temperature (1000-2000) heating with an oxidizer 

(oxygen, air, water steam). The received gas name generating, under the name of 

devices in which process-gas-generator is made. (49) 

 

For gasification use coal, brown coal, oil shale, peat, fire wood, black oil, tar. 

At gasification of solid fuel carbon on following reactions is exposed to oxidation 

by oxygen or water steam directly: 

 

2C + O2 = 2CO + 247 MJ (58 860 kcal); C + H2O = CO + H2 — 119 MJ (28 380 

kcal). However all carbon to transform into target product CO usually it is not 
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possible, the part burns down it completely: C + O2 = CO2 + 409 MJ (97 650 

kcal). The carbon dioxide gas formed thus, in turn, reacts with the heated carbon: 

CO2 + С = 2CO — 162 MJ (38 790 kcal)”. (50) 

 

“There is a gasification solid (lumpy, fine-grained and pulverulent) and liquid raw 

materials. Gasification of lumpy raw materials is made in a dense bed, fine-

grained in "a fluidized bed", and pulverulent and liquid raw materials in a torch. 

During gasification of solid fuel in a gas phase passes to 80 % of an organic part 

of solid fuel. Because of tolerance to quality of raw materials and presence 

ballasts (mineral impurity and a moisture), the method finds wide application for 

processing of low-grade kinds of fuel. Besides received gaseous fuel at burning 

evolve considerably smaller quantity of harmful substances rather than at direct 

burning of solid fuel. 

 

Depending on applied blasting receive different kind’s gaseous fuel: synthesis 

gas, water gas, the air gas, the mixed gas. 

 

The generating gases received during gasification are used as fuel, and after 

clearing as a hydrogen source in ammonia manufacture, a mix of reagents in 

manufacture of methane and liquid hydrocarbons (Fischer-Tropsch synthesis, etc.) 

Modern gas-generators have output for solid fuel from 1000 m3/h and to 60000 

m3/h. The techniques of gasification develops in a direction of increase of 

productivity (to 200000 m3/h) and efficiency (to 90 %) by rise in temperature and 

pressure of process (to 2000 C 10 МPа accordingly). (49) 

 

The biggest problems in gasification of peat is encountered with its high moisture 

content and often also with its fairly high ash content. Updraught gasifiers fuelled 

with sod peat of approximately 30 - 40% moisture content have been installed in 

Finland fox district heating purposes and small downdraught gasifiers fuelled with 

fairly dry peat-pellets have been successfully tested in gas-engine applications. 
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During the Second World War a lot of transport vehicles were converted to wood 

or peat gas operation, both in Finland and Sweden”. (51) 

 

In a counterbalance to problems connected with gasification of peat reception of 

the electric power with application peat burning equipment is attractive to those 

areas where development of traditional electric power industry is connected with 

the big expenses. 

 

“In such conditions of more tempting the idea of obtention of the electric power in 

small installations from 50 to 2000 kw by gasification of peat and gas burning in 

diesel power-plants which drive electro generators”. 

 

But nevertheless as use gas-generators are limited to drying, heating, and the 

electric power is not made, their application is limited. (52) 

 

8.3.3 Biofuel of 2nd generation 

 

To getting of biofuel of 2nd generation together with gasification it is applied 

Fischer-Tropsch synthesis. 

 

At present biofuel of 1st generation (for example biodiesel from rapeseed, palm 

oil, etc is accessible to manufacture and use. and bio-ethanol from grain, sugar 

beet, sugar cane). 

 

When this biofuel only has started to be applied, high hopes were assigned to it on 

reduction of GHG effect, and it was considered first of all as an alternative kind of 

fuel reducing harm put to environment by existing both used liquid and solid fuel. 

 

But has passed time and it became visible not only insignificant commercial value 

and the small help in improvement of a condition of a climate, but also such sharp 

lacks and negative consequences of manufacture and use of liquid biofuel, as: a 
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question between crops and food sector (demand for biofuel can increase the price 

for initial raw materials and how it will affect the prices for products), systems in 

places of distribution and fuel use are often expensive, and fuel quality can change 

(to what it will result?), manufacture (cultivation, processing, transport and 

deliveries) ethanol and a biodiesel (it will demand more energy and will create 

more GHG emissions than we receive benefits at their use further?), manufacture 

energy crops (it will lead to considerable decrease direct and indirect 

environmental and social costs in comparison with manufacture of firm fuel?) 

Manufacture biofuel satisfying to requirements of the industrial countries 

(whether it will lead to irrational use of the earth’s?), and obvious problems for an 

ecosystem (forest destruction, forest fires, soil erosion, etc.) 

 

“Therefore active working out of biofuel of 2nd generation now is in progress: 

Bio-ethanol (from cellulosic biomass); Fischer-Trposch diesel (from cellulosic 

biomass); HTU (Hydrothermal upgrading) diesel (from wet biomass). (53) 

 

2nd generation biofuels like Fischer-Tropsch biodiesel can use a wide variety of 

raw materials such as wood, peat and all kinds of biomass. This will become a 

very important issue in future, because there will be a shortage of raw materials 

when the EU countries try to reach the renewable energy target of 20 % by 2020. 

 

According to research conducted in Finland, peat is a very suitable raw material 

for FT diesel. The tar content of the raw gas is smaller than in wood, and the 

quality of the product gas is high. The quality of peat is stable, and the supply of 

peat can be secured for decades. The peat that is harvested from drained peatlands 

fulfils all the sustainability criteria of the new EU Renewables Directive, 

including a minimum of 35 % reduction in greenhouse gas emissions according to 

Life Cycle Analysis. Finland could produce a significant share of traffic fuels 

from peat for hundreds of years. Outside the EU, the largest reserves of peat are in 

Canada and Russia. 
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The most promising technology for 2nd generation biofuel production is 

gasification and Fischer-Tropsch synthesis. In this process, the raw material first 

goes through a gasification process. The aim of the process is to produce pure H2 

and carbon oxide. The product gas is then cleaned in readiness for the Fischer-

Tropsch synthesis. In the synthesis, biodiesel or other fuels are formed by 

catalysts (The most common catalysts are based on iron and cobalt, although 

nickel and ruthenium have also been used)”. (54) (55) 

 

This process is more visually presented on a picture below: 

 
Figure 4. Second generation biodiesel production. (56) 

 

“About 55% of the raw material is transformed into fuel and about 35 % into heat, 

which can be used as a heat and power source. The overall efficiency is about 90 

%. The potential raw material base is wide, and almost all materials containing 
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carbon can be used. The fuel quality is high and very suitable for the present 

vehicle engines and distribution systems. (55) 

 

Peat is an extremely suitable raw material for biofuel for the following reasons: 

 

- Peat is a good raw material for biodiesel (The heating value is good, the quality 

is stable and moisture content low. The tar content in the peat product gas is lower 

than in the gas produced from wood, and the quality of the product gas after 

cleaning is as good.) 

- There is a lot of peat in the Nordic and Baltic Region countries, in Russia, and in 

Canada. 

- According to Life Cycle Analysis, peat harvested from drained peatlands can 

achieve a reduction of 35 % in greenhouse gases. Recent studies in Finland and in 

Sweden have shown that drained peatlands are sources of greenhouse gases. The 

reason is that peat decomposes when the water level goes down. The total 

emissions in Finland are estimated to be over 10 million tons of CO2/a, which is 

almost the same as the emissions from road traffic in Finland. In Sweden, the 

estimated emissions are even bigger: 20 million tons of CO2/a. When peat 

from drained peatlands is harvested and used as raw material for biofuel, and 

when a cutaway bog is afforested or used for agriculture, the emissions from the 

peatlands stop, and the area turns back to a carbon sink. If the biomass grown on a 

cutaway bog is used as raw material for biofuel, the use of peat decreases 

greenhouse gas emissions by more than 35 % during a life cycle of 300 years) 

- Peat harvesting in drained areas does not endanger biodiversity; besides, peat 

harvesting areas remain small in any case. 

- As a raw material for biofuel, peat does not endanger 

food production. 

- The use of peat increases the energy self sufficiency in countries like Finland. If 

Finland uses 2 % of its peatland areas for biofuel production, the country could 

produce 50 % of its traffic fuels for 50 years”. (55) 
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9 ENVIRONMENTAL AND ECOLOGICAL ISSUES 

 

 As it is known, with peat use, as well as with use of other kinds of fuel, 

environmental contaminations by such emissions as carbon dioxides, methane, 

nitrogen oxides, causing greenhouse gas effect are connected. 

If to speak particularly about peat, danger of these emissions increases because of 

peat fires. (57) 

 

9.1 Fires 

Peat fires one of the main and most dangerous ways of allocation GHG emissions 

in the atmosphere, connected with peat use. Peat fires are possible everywhere 

where there are peat deposits, but the main danger is represented by zones of 

rainforests because of environmental conditions promoting occurrence of these 

fires. 

 

The main danger is represented by peat from developed in inadequate conditions 

and the thrown deposits. 

 

As requirements in number of arable lands grow to feed increasing population of 

developing countries peat deposits will be developed more and more actively 

especially in tropics, as there the most extensive stocks of the untouched virgin 

earths, which people can use for agriculture, pastures, forestry, and peat 

extraction. 

 

Fires harm not only vegetation but also all biological kinds, soil structure, and 

atmosphere. 

 

Every year millions hectares of rainforests, and last decades these fires burn have 

become frequent in most cases because of human activity. Within 1997-1998 for 

example large-scale fires covered Amazonia and Southeast Asia. 
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Fires in general are not local, but with a global source carbon emissions in 

atmosphere, and fires when wood and peat soil burn, put still more harm to 

atmosphere (for example during fires on islands Kalimantan and Sumatra in 

atmosphere it was allocated 810-950 million tons of carbon emissions). 

 

In tropics damp soils but when there is a droughty season dense wood are 

supported by humidity of soil, therefore at cutting down of rainforests fire danger 

increases. 

 

The fire-dangerous condition in peat tropical bogs depends certainly not only on 

deforestation. Any activity, as for example a drainage and earth transformation 

leads to falling of a natural water level in bogs that too increases risk of 

occurrence of fires. 

 

These fires burn not only wood but also peat rich with carbon. 

 

Last decades fires arise basically in Southeast Asia as woods are actively cut 

down for crops, a pulp and paper industry, and cultivation of raw materials for 

biofuel. 

 

Here degraded peatlands are in area of high risk of occurrence of fires not only 

because they are exhausted, but also because there is no developed infrastructure 

for the control of their condition. In such conditions small ignitions as they 

quickly leave from under the control are dangerous even and dry peat can burn not 

only on a surface, but also on 0.5-1 meter in depth. 

 

Fires in the heart of peat are most dangerous as them difficultly to extinguish 

especially far in woods where there is no water pipes and water delivery is very 

difficult. 
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These fires are responsible not only for invisible emissions carbon dioxide, carbon 

monoxide, methane, but also for visible to a human eye pollutions which are 

called "haze". This "haze" consists basically from toxic aerosols and smoke 

particles which majority is thrown out after peat combustion. These emissions 

directly and also indirectly reflected on health of people (diseases of respiratory 

organs, a low visibility during vehicular movement). 

 

During fires of 1997-1998 in Southeast Asia by official calculations economic 

harm has been put on the sum 9.3 billion dollars, and about 70 million persons 

have been anyhow mentioned by these fires. 

 

Protection of rainforests against fires is important also as well as correct use of the 

earth and the water level control in peat bogs. It will result and in nature and 

climate preservation and to the subsequent possibility of more rational use of 

bogs. (58) 

 

9.2 Energy peat 

 

The majority of emissions of harmful substances in atmosphere occur from 

burning of peat for energy obtantion, but emission from agriculture and drined 

forest soil are important too. 

 

“Peat soil degradation globally conducts to emissions of carbon dioxide 

approximately equal 10 % of global fossil fuel emissions. 

 

As it has been written above to reduce emissions from deforestation and to 

increase wood carbonaceous stocks, there is a sense of preservation peatswamp 

forests and water level maintenance in bogs to prevent oxidation of soils”. 

 

However not simply enough to tell how many and what emissions exist after peat 

burning. (59) 
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“The relationship between peatlands and carbon is quite complex. In their natural 

state, peatlands act as carbon sinks. They absorb carbon dioxide, (See Formation 

and Types of Peatlands on how bogs are formed) and store the carbon fixed 

through photosynthesis. Growing peatlands also release methane to the 

atmosphere, and this is a much more potent greenhouse gas, as well as some 

carbon dioxide, due to respiration (the process where CO² is formed from 

the breakdown of carbohydrates in plants). When peatlands are drained and 

developed, they stop absorbing carbon dioxide and emissions of methane also 

cease. When peat is harvested and used as a fuel the stored carbon is released back 

into the atmosphere as carbon dioxide. In the post production phase, the cutaway 

peatlands can be reclaimed for forestry, or restored to wetlands (See Cutaway 

Peatlands on their use), and once again become carbon sinks. This contrasts with 

other sources of energy, such as coal, oil or natural gas, which are extracted from 

deep underground and which cannot generally be restored to active carbon sinks”. 

(60) 

 

 
Figure 5. Schematic of carbon cycle. (60) 
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However the main emissions turn out not from the above described use of peat, 

and from burning of peat for energy obtantion. 

 

At present there are 2 main scenarios of use of peat and as its use will affect a 

climate (2 fuel chains). 

 

“The first one is the greenhouse impact of the production of energy from the 

peatland (emissions from the fuel peat production, transportation of peat and 

biomass from aftertreatment phase, use of working machines, storage, fertilizers, 

combustion etc.), and the second one is the greenhouse impact from the reference 

situation i.e. unrealized impact of the GHG emissions and sinks from peatland 

when area is not taken into peat production but continues its development over the 

studied time horizon”. 

 

If to take in estimation all aftertreatment phase of the peat life cycle (utilising the 

biomass produced in the residual peat production area in the after-treatment phase 

for energy production as well) and to compare it to coal use the next 100 and 300 

years (considering that the earth temperature should be reduced now on 2-3 °С 

comparison the next 100 years is closer to true) it will turn out that GHG 

emissions a bit less by consideration of a fuel peat chain. 

 

The table below shows corresponding values for the chains where peatland is used 

for energy production: 
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Table 6. Greenhouse gas emissions of the different stages of life cycle of the studied fuel chains. 

Positive values describe emissions, negative values sinks. 

 

 

If to take in estimation only the chain which is limited to fuel peat only, thus not 

accounting the renewable bioenergy produced in the after-treatment phase, the 

greenhouse impact would be slightly greater than that of coal. 

 

The greenhouse impact of studied energy production chains for 100 year and 

for 300 year time horizons, upper and lower bars, resp. The text for each chain 

tells the shares of peat and renewable energy within the time horizons. Also the 

greenhouse impact of an earlier study has been included in order to compare the 

impact, when only the utilisation of peat from peatland has been taken into 

account in energy production. 
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Figure 6. The greenhouse impact of studied energy production chains. (61) 
 
 

Summing up, it is necessary to notice that works of the Swedish scientists show 

that peat use, as it is much better some fuel for climate protection (if to consider 

all fuel chain for longer time interval), than coal use. (62) 
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10 SUMMARIES  

 

Summing up, it is possible to tell that peat it not simply organic substance with a 

mineral component. It is also one of the important natural resources, possessing a 

wide spectrum of properties and so wide prevalence in the world that allows to 

process its various ways from mechanical to radiating processing and to use the 

received products beginning from traditional agriculture finishing 2nd generations 

biofuel obtantion with application of difficult chemical synthesis. The main thing 

that despite high emissions in atmosphere at work with peat, benefits received 

from its use through some time interval can characterize peat not as substance of 

the past, but as a future matter. 
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11 CONCLUSIONS 

 

Association of the as more as possible interesting information on peat in one work 

was a problem of the master theses. It has been made in the story about historie of 

peat since ancient times and up to now. 

 

Aim to adumbrate about peat has been reached thanks to introduction of several 

definitions, peat classification (to data in the uniform table of all variety of kinds 

of peat) and to the detailed description of its properties. 

 

Further the geographical finding of peat resources and methods of their extraction 

have followed to show visually as the person mastered once new, but on the other 

hand such habitual natural resources as peat. 

 

Then a body: methods and products of processing of peat and a way of use of 

these products. These points have solved the basic problem-tell about fate of peat 

utilization. 

 

The point on influence of peat and peat fires on environment has given the chance 

to estimate peat bogs as the natural resources which need to be protected and used 

rationally, as a resource for fuel reception in the nearest and remote prospect. 
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