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Introduction
• The share of renewable fuels in Finnish national energy supply is
set to be increased up to as high as 38% of the total energy
consumption by 2020 .
• Goal is mainly reached by increasing the use of various biomasses,
especially forest chips and forest industry by-products in energy
generation.
• According the latest statistics the main solid wood fuel used in heat
and power production was bark by 7.7 million m3 (47.5 TJ) in 2018.
• Bark is a by-product from the saw milling and the pulp industry.
Bark from coniferous trees is the most common bark used as fuel.
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• As supply volumes and commercial values have increased, the
economic losses associated with poor storage management of
biomass have become obvious.
• Storage of bark is associated with problems like heat development,
biomass losses, and reduction of the fuel quality.
• Certain processes such as biological- and chemical degradation are
responsible for these storage problems. Microbial activity in stored
bark pile is a major cause of decomposition of the materials leading to
heat buildup and potentially high temperatures in the pile.
• Dry matter losses between 0.4 -10.2% per month has been observed
in bark storages
• During the fast decomposition, there exist the risks of emissions,
energy losses and fires.
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Extraction of valuable components before burning
is an interesting option for utilization of bark
• Increased interest of individual chemical components of wood
with the aim of enhancing efficiency in feedstock utilization
through product diversification and improved recovery has been
raised.
• Bark is a rich source of extractives; it contains 2-6 times more
extractives than stem wood. Considerable amount of bark could
be used for manufacturing various value-added products. The
total content of both lipophilic and hydrophilic extractives usually
corresponds to 20 – 40% of the dry weight of bark.
• However, many initial extractives suitable for potential
applications are either rather volatile or chemically unstable.
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Objective of the study
• The aim of this study was to determine the quality changes during
storing of Scots pine bark. In addition, the amount of extractives
was measured after 2, 4 and 8 weeks of storing, to monitor how the
chemical composition of bark changes during storage.
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The storage experiment
was established in
Uimaharju, Eastern
Finland at storage site of
saw mills and was carried
out from August 2018 to
October 2018.
One pile of fresh pine
(Pinus sylvestris) bark was
established with
dimensions 16.4x6.2x3m
(length, width, height).
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Balance bags were arranged grid-like within the
25.11.2019
piles in three
different levels.

Results: Temperature

Temperature development in pine bark pile in different
levels (bottom, middle and top, undisturbed parts) during
the 2 months storing time.
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Air temperature

Results: Moisture
• The average initial moisture content of the bark pile was 47.5%
(varied between 43.6 – 51.7 %), and in the end of experiment it has
decreased 16 % to 31.4% (varied between 25.5 – 37.7%).

Moisture in the end of experiment
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Results: Moisture
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Figure 5. Average moisture content of bark during the 2, 4 and 8 weeks of storage.
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Results: ash content and basic density
Ash content
• Ash content of the fresh pine bark was on average 1.89%
• After 8 weeks storing the ash content was on average 1.97%
Basic density
• Basic density of the pine bark was in the beginning of the
experiment 316 kg m3 (varying between 301-329 kg m3).
• During 8 weeks storing density declined to 309 kg m3 (-2.3%)
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Results: Basic density
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Figure 7. Basic density change during 2, 4 and 8 weeks of storage.
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Results: Energy content and calorific value
• The average gross calorific value (qgr) of the pine bark was 19.7 )
MJ kg-1 and after 8 weeks storing it was the same.
• Correspondingly, the average net calorific value on a dry basis, MJ
kg-1 (qp,net,d) was 20.99 and after 8 weeks storing it was 21.00)
MJ kg-1 .
• Energy content of the fresh pine bark was 1.54 MWh m -3, and
during the storing it increases slowly to 1.59 MWh m-3. Increasing
of energy content was statistically significant.
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Results: Extractives

Gravimetric extractives amount in pine (P. sylvestris) bark
pile – sampling locations and duration of storage
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Results: Extractives groups
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Why focus on tannins?
Petri Kilpeläinen

• High content of tannins available in forestry side streams such as
pine and spruce bark.
– Finnish saw mills and pulp mills produce approx. 3 million m3 of pine
(P. sylvestris) bark per year
– 1 ton of pine bark -> about 50 kg condensed tannins (spruce 130kg!)

• Increasing global markets for tannin-based products
– Traditionally used in e.g., tanning industry, wine industry and
animal feeds
– Other possible applications e.g., functional foods, cosmetics,
pharmaceuticals and as flocculants/coagulants in waste water
treatment

Content of proanthocyanidins in pine (P. sylvestris)
bark pile – sampling locations and duration of storage
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In order to minimize the losses of the valuable condensed tannins:
Deliver as soon as possible!
Trees should not be debarked before hand
Material should be kept at as low temperature
as possible
© Natural Resources
Institute Finland
Contact with water should be avoided

Conclusions:
•
•
•
•
•

Moisture decreased 16%
Basic density decreased 2.3%
Energy content increased 3%
Amount of gravimetric extractives decreased 43%
Amount of condensed tannins decreased 73%
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Thank you!

Kiitos!

