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Quinnesec Hi-Maple
Northern Hardwood Pulp

Quinnesec’s Hi-Maple is ideally suited for a variety of applications in fine, specialty, and technical papers as well as in
tissue grades. At Quinnesec, uniformity is built into every shipment. Careful control of the species mix for Quinnesec Hi
Maple pulp, along with the highly automated process, and the mill’s culture of manufacturing the product right the first
time, yields a pulp with a remarkable degree of uniformity. The fiber’s excellent formation, smoothness, opacity, and
cleanliness are ideally suited for the most demanding printing and writing grades, while its unique morphological
characteristics make this pulp suitable for many specialty and technical grades. Additionally, tissue manufactures like
Quinnesec Hi Maple for its special contribution to softness. The fiber is easy to refine and performs well when refined
independently or in combination with softwoods.

Typical Characteristics

Aesthetic Qualities Morphology
Brightness (1SO) 90.0 T 525 Fiber Length, mm 0.7
Brightness Rev. 2.2 UM 200 Diameter, um 20
Dirt, ppm <0.1 T 213 Cell Wall, um 3.5
Shives 0.0 T 213 Coarseness, mg/m 7.9/100
Plastic 0.0 Population (=0.4mm) 17,000,000
Viscosity, cps 26.0 T 230 Fines (Britt), % 12.0
Chemical Analysis Physical Properties®
Extractives (DMC), % 0.11 T 204 PFI Refiner
Ash, % 0.48 T 211 Unrefined 338 revs
Alpha Cellulose, % 91.3 T 201 Freeness, ml 418 300
Beta Cellulose, % 6.3 T 201 Opacity, % 83.2 82.0
Copper number 0.2 T 430 Smoothness, SU 213 180
Pentosans, % 21.5 T 223 Bulk, ccg 1.90 1.79
Silica, ppm 706 T 245 Porosity, sec 2.1 4.6
Aluminum, ppm 6 T 266 Tensile Index, Nm/g 30.4 40.3
Calcium, ppm 226 T 266 Tear Index, mMN*m2g 3.58 4.91
Iron, ppm 28 T 266 Burst Index, kPa*m2/g 1.29 1.96
Manganese, ppm 3 T 266 Fold Index, MIT 1.8 4.11
Bale Information Quinnesec QMHM Pulp
Dimensions 32” x 32” x 16~ 70 90
Weight 580 Ib. — — 80
Moisture 97.0% AD T
Wires* Oto2 702
50 +
§ a - 60 §
Fiber Characteristics B a0l w0 &
Species: { E
Maple, % 80 I osod 40 g
Birch, % 7 H > 20 §
Beech, % 4 2T ok
Softwood, % 0 ol &
10
*Available in Wireless. o / o
*Available Unitied by request. 41 so7 262 245
Freeness, CSF (ml)
= PFl Revs X .01 & Brk. Lgth. X 10 ® Burst X 10
+ Opacity X 1 — Tensile X 1
1TAPPI Reference T200 sp-96 “Physical Testing of Pulp Handsheets”
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together with the softwood, or not at all, to achieve the
other aesthetic properties the customer desires.

In summary, by maximizing the use of hardwoods
papermakers will achieve the optimum level of aesthetic
properties.

BENEFITS OF NORTHERN HARDWOODS

Of all hardwoods, northern hardwoods generally do a better
job of meeting those aesthetic qualities that are important to
fine papermakers. In contrast to southern hardwoods, they
provide a much higher population of fibers, thinner cell
walls, and typically smaller vessel elements. Figure 2
shows the primary differences in morphology between
typical northern and southern hardwoods.

Figure 2
Northern / Southern Hardwoods
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One can see that the typical southern hardwood fiber, while
shorter than softwood, is still much longer than those of a
typical northern hardwood fiber. Another  distinction
between southern and northern hardwoods is that the
commercially available southern pulps are typically made
up of many species with widely different fiber
characteristics. Some, like gum and magnolia, are very
long with very thick cell walls, resulting in coarse, non-
collapsing fibers with very low populations. Others, like
the oaks, have very large vessel elements which do not
bond well on the paper’s surface, often resulting in a defect
referred to as picking.

Often commercial southern softwood pulps are
manufactured from uncontrolled mixtures of these various
fiber types.  While fiber characteristics of northern
hardwoods also differ from species to species, the
magnitude of the differences are generally less dramatic,
and in some cases the species mix is well controlled.

The major northern hardwood species found in pulps are
maple, aspen, and birch. A few other species such as
beech, oak, and ash may also be found in some
commercially available mixed northern hardwood pulps.
Aspen pulps and birch pulps (primarily from Scandinavia)
are available as essentially pure species. Very high maple

content pulps (some exceeding 80 percent maple) are also
available.

The differences which exist between northern and southern
hardwood pulps result in several important distinctions for
the papermaker:

Formation. Formation describes the degree of uniformity
that exists in the way fibers are distributed across a sheet of
paper. Northern hardwood pulps will generally produce
paper with better formation than southern hardwood pulps.
This primarily relates to their higher fiber population and
shorter fiber length, leading to their greater ability to
interfere with agglomeration of the softwood.

Smoothness. The surface smoothness of a sheet of paper is
directly related to the fiber’s population, flexibility, length,
and collapsibility.  These attributes, which are more
prevalent in northern hardwoods, allow the surface voids
(hills and valleys) created by the large softwood fibers to be
filled, resulting in a flatter, smooth surface.

Opacity.  Opacity represents the resistance to light
penetration through a sheet of paper. The more often light
is scattered by individual fibers as it passes through a sheet
paper, the higher the opacity will be. Thus, characteristics
such as high fiber population, and non-collapsing fibers
improve opacity. Some northern hardwoods, like maple,
provide more opacity than southern hardwoods because of
much higher fiber population. Others, like aspen and birch,
provide less because of their greater propensity for fiber
collapse.

Bulk. Bulk is the volume which a unit weight of paper
occupies, and is the inverse of density. The characteristics
of fibers which affect bulk include cell wall thickness, and
the ratio of wall thickness to fiber width. Increases in these
variables result in increased bulk due to less fiber collapse
and less fiber conformity. Refining reduces bulk by
increasing fiber-to-fiber bonding and by collapsing cell
walls to produce a more flexible, ribbon-like fiber. For all
these reasons southern softwoods will, in general, impart
more bulk to a sheet of paper than northern hardwoods -
but at the detriment of some of the other important
properties described above.

Porosity. Porosity is a measure of the resistance of paper to
penetration of gases or liquids. Porosity is directly related
to sheet density and as a result to fiber characteristics like
collapsibility and population. In general, northern
hardwoods produce a tighter, more closed sheet resulting
from one of two sealing mechanisms: either short fibers
filling voids in the sheet, or thin walled fibers collapsing.
Therefore, when paper properties such as ink and coating
hold-out are needed, or in very fine filtration applications,
northern hardwood pulps can be beneficial.



In conclusion, northern hardwood pulps enhance most
aesthetic properties, with the exception of bulk, when
compared to southern hardwood pulps.

ADVANTAGES OF MAPLE

Maple is unique among the northern hardwoods in the
attributes it can provide the papermaker. It is available in a
relatively pure form in what are sometimes referred to as
high maple pulps. Compared to the other two predominant
northern hardwood species, aspen and birch, maple has
many distinguishing characteristics that make it especially
advantageous.

Morphology
As compared to aspen in Figure 3, maple has a shorter fiber

length, smaller diameter, a thicker cell wall, and a much
higher population.

Figure 3
Maple / Aspen
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A similar comparison of maple to birch is shown in Figure
4. Birch fibers are longer than either maple or aspen, and
the cell wall is even thinner than aspen. It is more coarse
and has a much lower population than either maple or
aspen.

Figure 4
Maple / Birch
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As a result of these morphological characteristics, both
aspen and birch have fibers that collapse quite easily, are
generally more flexible (less stiff), and have a lower
population than maple fibers.

Another difference between maple, aspen, and birch fibers
is that maple has a higher level of primary fines. Fines are
very short fibers or fiber fragments, often defined as those
passing through a 200-mesh screen. Primary fines are very
small wood cells, such as parenchyma, which are released,
along with the longer true fibers, during the pulping
process. They are different from secondary fines, which are
fiber fragments created by refining or some other
mechanical action. In maple pulps the primary fines are
mostly made up of parenchyma cells.

Secondary fines typically originate from a delamination of
the fiber cell wall. As such these fines become film-like
structures that resist dewatering in the press section of a
paper machine.

Refining

Maple also differs from aspen and birch in its response to
refining.  This is influenced by the morphological
differences in fiber population and in the level of fines.
Maple, having a higher population and higher amount of
primary fines gives a pulp with lower unrefined freeness
than most other pulps. Maple also requires lower power
consumption to achieve a given freeness. A comparison of
PFI revolutions required to reach 300 Cfs in the laboratory
for commercial maple, aspen, and birch pulps is shown in
Figure 5

Likewise, maple’s thicker cell wall and smaller fiber
diameter result in a fiber that will not collapse as easily as
aspen or birch when refined, enhancing its ability to retain
bulk and opacity after refining.

Maple pulps can also work well when combined refining of
softwood and hardwood is necessary. Maple’s thicker cell
walls allow the refiner to work on the softwood without
greatly effecting the maple fiber.

Figure 5
PFI Revolutions to 300 Csf
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In refining, the thicker cell wall of the maple fiber does not
delaminate to form secondary fines as easily as aspen and
birch do. This is demonstrated in Figure 6, which shows a
greater increase in secondary fines generated with aspen



pulp as compared with maple pulp, both of which were
beaten to 300 Cfs. It is also important to note that
secondary fines are formed from the layers of the cell wall
and form film-like structures that will resist dewatering in
the press section.

Figure 6
% Fines: Unrefined and 300 Csf
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Beneficial Papermaking Properties

Maple pulp, because of its morphology and its response to
refining, provides the papermaker with a unique tool to get
or enhance many of the important aesthetic properties. For
example:

Opacity. Maple has the highest fiber population of all the
northern hardwoods. This creates more sites for light
scattering to occur. In addition, the thicker cell walls of
maple resist collapsing during refining and leave more
empty spaces between the fibers. The combination of these
traits results in maple providing excellent opacity, which is
retained even with refining, as shown in Figure 7.

Figure 7
Opacity: Unrefined and 300 Csf
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Bulk. Again, since maple fibers have a thicker cell wall
and resist collapsing during refining, use of maple pulps
results in a bulkier sheet of paper than either aspen or birch
do. And, again, the bulk is better retained by maple after
refining. A demonstration of this is shown in Figure 8,
using laboratory PFI beating data.

Figure 8
Bulk: Unrefined and 300 Csf

1.8 A
OUnrefined
14 + }

Maple Aspen Birch

Formation. Formation is important to the papermaker not
only in a visual sense, but it helps to improve ink holdout,
coating holdout, uniformity of ink lay down, and even sheet
strength. Maple pulp is known for its ability to obtain good
formation for the reasons mentioned earlier. As an
example of this, in one paper mill 20 percent maple was
substituted for an equal amount of birch in the hardwood
pulp. This furnish, used in a text and cover grades, resulted
in a 15 percent formation improvement.

Smoothness. Maple pulp gives smoothness by filling in the
voids left by softwood. Aspen and birch, in contrast,
provide smoothness by their propensity for collapsing.
Good smoothness characteristics can, therefore, be obtained
by any of these species.

However, when the aspen and birch fibers collapse, they
also loose bulk. This is an important consideration if the
resulting paper is to be printed by the gravure process. This
process requires not only a smooth sheet, but also one that
is compressible. Maple offers both the smoothness and the
compressibility.  Also, the higher bulk allows the
papermaker to calender the sheet harder, if needed for other
properties.

Because of its high fiber population, maple may also
provide a greater efficiency of use for gaining smoothness
in sheets needing a very large fraction of softwood. This
again, is because maple provides smoothness by filling in
the voids, as opposed to collapsing.

Softness.  Softness is a subjective property of tissue
products which relates to a soothing, velvet-like, tactile
sensation. Softness is enhanced by high fiber population,
low coarseness, and short, stiff, fibers that can provide a lot
of “pointy” fiber ends that give a velvet-like surface to the
paper. Maple is superior in these attributes.

Low Extractives. Maple wood is generally lower in
extractive content than either aspen or birch. Depending on
how a particular mill is configured for its wood preparation
and pulping and bleaching processes, the amount of
extractives carried along with the pulp can be lower for



maple pulps, resulting in few pitch deposit concerns for the
papermaker.

Comparison to Eucalyptus

Eucalyptus pulps are wused in many papermaking
applications.  There are several similarities in the fiber
morphology of maple and eucalyptus, as shown in Figure 9.
Both have rather short, and narrow fibers, while eucalyptus
tends to have somewhat thicker cell walls than maple.
Both pulps are similar in their very high fiber populations.
As a result of these similarities, they also have similar
papermaking properties in such areas as softness,
formation, opacity, etc. Eucalyptus does, however, require
more energy for refining to reach a given freeness. This is
due, in part, to its thicker cell walls and fewer primary
fines. The somewhat stiffer eucalyptus fiber provides
fewer bonding sites, developing lower Scott bond than
maple. Eucalyptus pulps also contain rather large vessel
elements which may result in picking issues in some
applications. Also, large differences can exist between
various eucalyptus pulps depending on its place of origin.

Figure 9
Maple / Eucalyptus
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Making a special pulp even better

Every papermaker wants a pulp that will be predictable and
reliable - one that will perform the same run to run. This
uniformity comes from control of specie mix and from
control of the manufacturing process.

Maple pulps manufactured under rigorous species control
can provide the same kind of day to day uniformity as
single specie pulps. However, other northern hardwood
pulps may contain differing amounts of maple, birch, aspen
and other hardwoods. Some pulps will also contain a
significant fraction of softwood added to aid pulp dryer
runnability. The degree of species variability depends on a
number of factors, including wood availability, ability to
control and segregate incoming wood, and runnability of
the pulp dryer.

Pulp suppliers that are good at providing product
uniformity will be able to demonstrate stable species

counts, uniformity of key quality parameters, and control of
their processes and raw materials. Selecting a supplier who
provides this uniformity will minimize variation in refining,
drainage, formation, and the customers’ aesthetic quality
requirements.

CONCLUSION

As a result of its special fiber characteristics, maple pulp is
well suited for many very demanding papermaking
applications. It gives unique benefits where a combination
of bulk and smoothness is required. It can improve
formation, increase opacity, and can enhance softness in
tissue applications. Some paper grades that particularly
benefit from maple include: printing and writing papers,
text and cover papers, coated papers, and photographic
papers, as well as facial and bath tissues.

Maple is indeed, a papermakers ideal hardwood pulp.





