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ABSTRACT

The use of biomass has become extremely important for the production of clean
energy from renewable sources. This is due to the continuously increased need for
energy, to the possible depletion of conventional fossil fuels in the near future, and also to
the regulations of European Union on the need to reduce significantly the emissions of
greenhouse gases. This paper presents a synthesis on the raw materials used for pellets
production, some of the important characteristics of pellets (density, ash content and
heating power), and also data on the status of pellets production and consumption in
different countries. Latest reported data show that the European Union is the biggest wood
pellets producer globally, with a production of 13.5 million tonnes in 2014. Romania’s
pellets production in 2014 was of 740000 tonnes, and estimations are that in 2020 it will
exceed 1.2 million tonnes.

INTRODUCTION

Global warming caused by increased emissions of greenhouse gases, the need to
produce thermal and electrical energy and increasing prices of fossil fuel have created a
new industry focused on energy production through the use of renewable sources.
Worldwide, biomass is the main source in thermal energy production and the third most
important source in the production of electrical energy [19].

According to [34], the biomass is “any material of biological origin, excluding fossil
fuels or peat, that contains a chemical store of energy (originally received from the sun)
and that is available for conversion to a wide range of convenient energy carriers”. The
main advantages of using biomass as renewable source of energy are: permanent
availability with large amounts of biomass growing, environmental sustainability, low levels
of emissions of greenhouse gases, low cost of recollection [13], less dependence on fossil
fuels in order to increase security supply, maintains the stability against potential price
shocks and reduces imports [3].

In the Renewable Energy Directive 2009/28/EC, the European Union shall achieve
a 20% share of renewable energy in final energy consumption across its Member States
by 2020. In addition, 42% of total renewable energy is expected to be obtained from
biomass, including electricity, heating and cooling [16].

As a renewable source of energy, biomass is commonly used in the production of
pellets and briguettes, biogas, biodiesel and bioethanol.

Although pellets can be obtained from various types of biomass (woody,
herbaceous, fruity or mixtures), the industry concentrated mainly on the pelleting of by-
products and residues from wood processing industry and the pulp and paper industry

[1].

Wood pellet production started in the United States as an alternative to fossil fuels
during the energy crisis of the 1970s. During the last 10 years, the demand has increased
together with a demand for higher quality [16].

Deforestation produces large quantities of wood waste (bark, branches, leaves,
roots, stumps, scrap cutting, tree tops and wood chips). In forestry, 90% of the total
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harvest is technical wood and stacking wood, and the remaining 10% is waste wood. Thin
branches, leaves and needles, whose share of total quantity of wood is about 2%, are left
in the forest [5].

The volume of unused partis, such as bark, thin branches and stumps, is about 42%
of the total volume of wood mass. Waste from primary processing and final processing of
wood margins include: margins from timber processing, bark, twigs, sawdust, veneer and
plywood. In furniture manufacturing remain as waste stumps, dust from grinding and
sawdust.

As a building material, wood gives waste such as: corners, chips, fibreboard scrap,
old doors and window frames, floors, fences, etc. Landfills and collection points are also
important sources of wood waste (from packaging, furniture, toys, wooden planks, pieces
of wood and boards, waste from gardens and parks) [5].

Recovery of waste from the timber industry, unlike other industries, it is of
approximately 83.6%, a percentage that decreases because of the emergence of small
producers whose concern for waste recovery is low [4].

As pellets producers acknowledged the fact that using only logging wood residues
as feedstock will generate a shortage as the industry does not have the capacity to
generate sufficient waste to meet the global demand for pellets, the development of pellets
from agricultural waste and from other types of biomass became of particular interest [18].
When pellets are produced from non-woody biomass, they are called mixed biomass
pellets [26].

Agricultural residues are the largest biomass feedstock in the world, considering
that about 1.5 Gt of straw from cereal crops are annually produced worldwide [6]. Their
degradation has potential undesirable consequences, such as the emission of greenhouse
gases, so using them as a renewable energy source for pellets production contributes to
the mitigation of CH4 emissions from soil and CO2 emissions from the use of fossil fuels

[9].

Agricultural residues, such as cereal straws and stalks (wheat, rice, and barley),
husks, corn cobs, corn stalks, sugarcane tops are commonly used in the production of
pellets.

Some energy crops including Miscanthus, switchgrass, hemp, corn, poplar, willow
and sorghum can be used for pellets production [12]. Pellets can also be obtained from
different types of residual biomass derived from the production of edible oil (from
oleaginous materials such as olive, sunflower seeds, etc.).

MATERIALS AND METHODS

Due to the low densities of agricultural straws and grass (80-150 kg/m3),
respectively woody biomass (150-200 kg/m3), their use in energy production is quite
difficult. However, this problem is solved through densification at high pressures, resulting
in the increase of bulk density, which reduces the technical limitations in feeding, storing,
handling and transport processes [27].

Pelleting is a combination of sequential operations in which the biomass is
compacted under high pressure [15] and the new product is called pellet.
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Fig. 1. Stages of pellets production [28]

Hence, pellets (Fig. 2) are biofuels made from grinded and densified biomass, with
or without addition of binders, that have cylindrical shape and unfinished heads.

Pellets for domestic use have a diameter of 6-8 mm and those for industrial use
have a diameter of 10-12 mm, with length between 5-40 mm [1].

Fig. 2. Pellets made of different types of biomass [38]

The binders are substances that may be added to the composition of pellets to
increase their strength and durability, thus enhancing their quality [15].

Typically, in the production of pellets from sawdust and other wood waste it is not
necessary to add additives or binders, because of natural presence of resins in these
residues. Natural binders are lignin, protein, starch and water soluble carbohydrates [11].

Total moisture of biofuel pellets is usually less than 10% by weight of the raw
material [1].

Bulk density of biomass pellets is 4-10 times greater than the biomass from which
they are made [23], usually reaching values of 600-800 kg/m?.

Table 1 presents the values of bulk density and ash content for pellets obtained of
various types of biomass.
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Table 1
Properties of pellets obtained from various types of raw materials [2]
Biomass Bulk density [kg/m?3] Ash content [%)]
Sawdust 606 0.45
Bark 676 3.7
Cutting residues 552 2.6
Switchgrass 445 4.5
Wheat straws 475 6.7
Barley straws 430 4.9
Corn cobs 550 3.7

Figure 3 presents a comparison between the heating power of wood pellets and that
of oil fuel and several types of biomass.
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Fig. 3. Heating power of wood pellets compared to other biofuels materials [36]

Biomass pelleting has some important advantages:
- using pellets as an alternative sustainable energy is an effective tool in the fight
against climate change [20];

- reduced handling of biofuel, lower storage and transportation costs [15];

- improved overall biomass quality, stability and durability [15];

- lower dust levels and higher heating values, lower pollution [8];

- reduced deforestation by providing a substitute of wood mass used for fire [21].

Main disadvantages of biomass pelleting are:

- emissions of low quality solid biofuels may damage the combustion plants and
cause unwanted effects such as: slugging, corrosion and interference with
automatic control of processes [17];

- fine particle content of the pellets, which is influenced by their mechanical
durability and also storage conditions, can disrupt the control of automated heating
systems or cause interruption of automated supply with solid biofuels in
combustion plants [7];

- fine particles burn faster and higher temperatures may favor the melting of ash [7].
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- dust generated by disintegration of low quality pellets represents a health risk, and
can also contribute to the risk of ignition and explosion during handling, storage
and transport [25].

RESULTS AND DISCUSSIONS
Pellets production has shown a continuous expansion over the years (Fig. 4) and is
expected to have a faster growth in the near future [10].
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Fig. 4. Global production of wood pellets between 2000-2015 [18]

With a production of 11.5 million tonnes in 2013 (50% of global production) [37] and
13.5 million tonnes in 2014, the European Union is the biggest wood pellet producer
globally [29].

In Germany, about 60 production plants were operating in 2013, with a production
capacity of 3.3 million tonnes [31].

In 2013, Romania’s capacity of pellets production was of 480.000 tonnes, of which
360.000 tonnes were made by the four large pellets and briquettes producers. The
remaining 120.000 tons were made by small producers, for household use and with
significantly lower quality. Production for 2014 was of 740,000 tonnes pellets / year.
Estimations are that in 2020 Romania’s production capacity of pellets and briquettes will
exceed 1.2 million tonnes / year [22].

By the end of 2013, pellet market in Serbia was in its infancy with only four plants, with a
production of only 50.000 tonnes of pellets per year [14].

The U.S.A, Sweden and Canada produce about 10 million tonnes of biomass
pellets per year [19]. By the end of 2013, there were 128 wood pellet plants across the
U.S.A. with a total annual capacity of 10.56 million short tonnes [33] while by the end of
2014, the U.S.A had 184 functional wood pellet plants [34].

There were 6 wood pellets producers in Norway in 2013, but pellet production
declined significantly from 124.000 tonnes in 2012 to 49.000 tonnes in 2013, mainly
caused by the close down of a large pellets plant. The consumption of pellets increased
from 66.000 tonnes in 2012 to 94.000 tonnes in 2013, mainly due to increased use of
wood pellets in district heating plants [32].

Denmark does not have a tradition in pellets production and is rather a importer of
considerable amounts of biomass. In 2013, Denmark has imported 1.580.000 tons of wood
pellets from countries like Sweden, Germany, Russia, Poland and Canada, to cover the
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demands for private small-scale, medium scale (district heating plants) and large scale
(power plant and CHP) consumption [30].

The Netherlands relies on imports of wood pellets. Reports show that the import of
wood pellets has decreased significantly in 2013, amounted to about 0.66 MT compared
with 1.05 MT in 2012 and 1.59 MT in 2010. Southern Europe, Canada and the U.S.A. are
the major suppliers of wood pellets for the Netherlands. Gross consumption of biomass by
the utilities for co-firing has dropped from 12.9 TJ in 2010 to 6.8 TJ in 2013 [35].

In 2014, the main wood pellet-producing regions were Europe (roughly 62%) and
North America (roughly 34%). The top national producers were the United States (26% of
total production), Germany (10%), Canada (8%), Sweden (6%), and Latvia (5%) [34].

Table 2 presents the global production of wood pellets in some regions in 2015 and
the estimated production for 2020.

Table 2
Global production of wood pellets (x 108 t/yr) in 2010 and 2015, with
forecasts for 2020 [23]

Regions 2010 2015 2020
North America 4.9 8.5 11
South America 0.1 3 4.4
Western Europe 7.7 10.7 13
Eastern Europe 2.2 2.8 3.3
Russia 0.6 1.4 1.6
Japan and Korea 0.1 0.4 1.1
China 0.6 3 10
Oceania 0.2 0.4 0.8

Table 3 presents the status of wood pellet consumption (x 108 t/yr) in 2010 and
2015 with forecasts for 2020.

Table 3
Consumption of wood pellets (x 108 t/yr) in 2010 and 2015,
with forecasts for 2020 [23]

Regions 2010 2015 2020
North America 3.4 4.3 5.6
South America 0.05 0.12 0.2
Western Europe 10.8 16.4 23.8
Eastern Europe 0.4 0.6 0.8
Russia 0.03 0.05 0.05
Japan and Korea 0.2 3 5.5
China 0.6 3 10
Oceania 0.03 0.06 0.13

CONCLUSIONS

Biomass is an environmentally friendly and viable solution for the production of
energy.

Pelletization is an ecologic technology for obtaining a low moisture, densified and
uniform biofuel which can be used in different applications, such as household boilers, hot
air stoves and electrical power plants.

579



Analele Universitétii din Craiova, seria Agriculturd — Montanologie — Cadastru {Annals of the University of Craiova - Agriculture,
Montanology, Cadastre Serieg} Vol. XLVI 2016

The production, and by default the consumption of biomass pellets has increased
significantly in recent years, mostly due to the requirements created by policies and
bioenergy use targets in Europe, and are expected to have a faster growth in the near
future.
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