
ID=2
779 

1995
-96

IMG
, S

.Ï.;
 CH

AURE
T, 

G, 
Indu

stri
al 

bark
 ut

ili
zat

ion
 : 

per
spe

cti
ves

 fo
r m

ajo
r e

ast
ern

 Can
adi

an 
soft

wood
s,

Dept
 Ho:

 37
.

r £ l^.pdf \
Industrial Bark Utilization: Perspectives for Major Eastern Canadian Softwoods

Bark constitutes a considerable volume of the log removed from forests (ranging from 6.9% to 
18.0% varying from species to species). If we make an estimate that bark constitutes ten percent of 
log volume, with approximately 170 million m3 of timber cut each year in Canada, then about 
17millions m3 o f solid bark will be produced annually in this country. The environmental and 
disposal problems created by the accumulation of considerable volumes o f bark in the forest industry 
and increasingly scarce supply of wood and fibre resource are both forcing the industry to seriously 
consider all possible utilization of bark in Canada.

The potential industrial utilization of the bark for different purposes (e.g., board products, chemicals, 
pulp & paper, energy, insulator, horticultural uses) has been explored in the US. In Canada, however, 
much less attention has been paid to the utilization of this huge resource. To efficiently utilize this 
resource, it is essential to understand the bark properties first. Unfortunately, so little work has been 
done in Canada, and we have very poor knowledge on the bark properties o f Canadian species. The 
information listed below on the bark o f spruce, fir, cedar and pine is from the data based on one or 
a few American species. We should be aware that there is a huge variability in the bark properties 
between the species of same genus. Even in the same species large variations still exist among trees 
(depending on age, tree size, site conditions, locations, etc.) and within a tree (radial and axial 
variation).

Ordinary bark (or called phloem anatomically) generally includes the following tissues: 1) 
epidermis, 2) periderm, 3) cortex, 4) primary phloem, and 5) secondary phloem (major part of
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mature bark). Bark is usually divided into two parts: 1) inner bark, and 2) outer bark. The inner bark 
is quite similar to wood in several cell types because they are both formed by the same cambial 
initials. Softwood bark may contain: 1) sieve cells (main component, similar in shape to tracheids 
(*Note 1) o f wood although somewhat shorter, and lacking secondary wall and seldom lignified); 
2) axial and ray parenchyma cells (similar to those of wood although they are sometimes shorter and 
usually unlignified) 3) sclerenchyma including phloem fibres (resemble latewood tracheids, 
constituting about 10% by volume in softwoods except pines—no fibres) and sclereids. Lignin 
content o f bark is higher than that o f wood, and polysaccharide or sugar content is correspondingly 
lower. Extractive content in bark is high than in wood. Bark extractives include various tannin, 
starches, resins, and waxes, etc. Moisture content of bark is comparable to that o f wood. In some 
species, specific gravity o f bark is higher than of wood. In other species the reverse holds true. The 
strength o f bark depends largely on the amount of fibres present. In general, bark has lower strength 
than wood.

SPECIFIC INFORMATION ON 4 GROUPS OF EASTERN SOFTWOODS

Spruce: Bark constitutes 7-12% of gross log volume. Density about 0.47g/cm3 (white spruce, based 
on green volume). Secondary phloem comprises sieve cells, phloem parenchyma, phloem ray, 
sclereids, and resin canals. Sieve cells: mostly 15-30p in radial dimension and 30-50p in tangential 
dimension. Seive cells vary from 1.42 mm to 4.4 mm in length. The cell wall thickness is rather 
uniform (about 2p). Sclereids: radial dimension up to 150(ii and tangential dimension up to 1mm, 
and their height usually about 1 to 2 mm.

Fir: Bark constitutes about 10% of gross log volume. Density about 0.38g/cm3. Secondary phloem 
is composed o f sieve cells, phloem parenchyma, sclereids, and phloem ray. Sieve cells: 10-30p in 
radial dimension and 20-35p in tangential dimension. Length varies from 1.5 to 3.5 mm. Sclereids: 
cell walls very thick, and strongly "lignified".

Cedar: Bark thin, usually less than 3 cm thick, constitutes about 10% of gross log volume. 
Secondary phloem is composed of sieve cells, fibres, phloem ray and parenchyma cells. Sieve cells: 
about 15 p and 30 p in radial and tangential dimensions. The length is about 2.5 mm. Fibres: mostly 
about same diameter and length as adjacent sieve cells.

Pine: Bark constitutes about 12% of gross log volume. Density ranges from 0.25 to 0.49g/cm3. 
Secondary phloem is composed of sieve cells, phloem parenchyma and phloem rays. Sclerenchyma 
is absent (namely no fibres). Sieve cells: 10-25p in radial dimension 20-50p in tangential dimension. 
The length varies from 2 to 4.1 mm. The cell walls are cellulosic and appear to show distinct 
secondary wall formation.

Based on: 1) the limited information available to us on the bark quality of four eastern Canadian 
species, and 2) the work which has been reported on the American softwoods, the bark of cedar, 
spruce and fir from eastern Canada appears to be a useful material for panels and pulp
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manufacturing (in terms of the bark properties only).

RECOM M ENDATION

Based on Forintek members' needs and the possibility of utilizing bark of cedar, fir and spruce for 
some products, it appears timely for Forintek's Eastern Division (*Note 2) to form a "Bark utilization 
team" to address the bark problems which are challenging the forest industry in eastern Canada. This 
working team may be composed of people from Forintek's 1) Resource Assessment & Utilization 
Group; 2) Composites/Lumber Groups, and 3) external groups working on wood chemistry, 
pulp/paper and energy). As a first step, a detailed and updated review on bark properties and present 
uses o f major eastern Canadian species should be made. Any kind of potential utilization of bark 
resource (e.g., panels, paper, energy, chemicals) must be based on the bark quality (e.g., anatomical, 
chemical, physical, mechanical) of each species. As second phase, some trials on various potential 
end uses (e.g., panels/pulp) could be set based on the bark properties of individual species.

Note 1 : tracheids in softwoods are loosely called "fibres" by the paper industry.
Note 2: According to Dr. Jim Dangerfield, the Western Laboratory already has initiated a project on 

the bark utilization o f western Canadian species.
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