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Who we are
North American roots,

With a g Iobal vision [ * 2nd largest global producer of softwood lumber
g . » Fifth largest producer of NBSK worldwide, largest in North America

* Global leader for NBSK to specialty paper segments

» Innovation Center with state of the art measuring equipment and refining
knowledge

+ Company with top quartile mills, strong reputation for sustainability, quality,
customer service and excellence in logistics support

+ Manage 21 million hectares of certified forests

® Americas '
2017 Pulp Sales A
$1.2 Billion s Asia

m Europe




Canfor Pulp Overview Canfor

Mills Capacity Key Products
1. Intercontinental 330,000 NBSK
2. Northwood 650,000 NBSK
3. Prince George 150,000 UBSK
3. Prince George 140,000 Kraft Paper
220,000 BCTMP

4. Taylor
ALBERTA
Canada

5. Canfor Head Office

6. Canfor Pulp
Innovation

The unique fiber comes from the
regional sawmills.

ASHINGTOMN
nited States

500 mile

Fibre Supply
Area P.G.
Mills

A little bigger than Germany

4
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Presentation Notes
 Largest NBSK producer in NA 

 with 1.1 million admt of  market pulp and 140,000 tonnes of kraft paper

 Ownership is 50.2% Canfor Corporation and 49.8 % is publicly traded on the TSX under the stock symbol CFX

 British Columbia is larger that the all European Countries except Russia and is 95 Million hectares

 The province has set aside 14% of the land as designated parks where not forestry or other resource extraction occurs.

 2/3 of the land base in forests and ¼ is alpine tundra with rock peaks, ice and glaciers�
 Less than 2% is urban and agricultural



Canfor Pulp — NSK Sales by End Use

Canfor Pulp’s goal is 60% of our fiber used in specialty applications by 2020

2007 2017 Tissue

Branded top quality lightweight
tissue

@ B Other

Il Publishing

Magazines, Catalogues

B Specialty
Teabags, Filters, Electrical

Grades, Abrasive Paper,
Cigarette Paper, Masking Tape,

= Tissue m Commodity Tissue m Commodity Fibre Cements, Wet-laid non-
L ) woven, Wall Paper, Décor,
m Publishing = Specialty m Publishing = Specialty metallized labels
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A common denominator for many of these grades is extremes of tensile strength
Ability to achieve tensile strength without requiring extremes of refining energy, or extremes of freeness
Cleanliness and freedom from shives is often reqd.
Dimensional stability is often required
Many grades require porous but high tensile sheets
Folding endurance is sometimes required
PRP inclusion rates vary from 10% to 100%
Very many end uses fall into this category, often relatively small volumes but many are stable or even growing. Like Kammerer, we are a very global company due to the special nature of our fibers.


Unbleached Pulp Market Segments

Electrical (transformer, cable, capacitor)

* high tensile strength, purity, breakdown
strength and elongation

* Low ash content and conductivity
Fibre Cement
Specialty Paper (abrasive papers, masking

tape, food applications, liquid packaging,
filtration, etc.)

Commodity (paper & packaging)
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Electrical – 100 UBK required by the low conductivity requirements

Fibre Cement – high zero span, fiber length, lignin content for bond strength


Unbleached kraft pulp demand by end use

UBK demand by end use
Total Paper & Fibre

UBK Specialty Board Cement Electrical
North American 185 5 5 160 15
West Europe 220 20 30 75 95
East Europe 60 10 15 20 15
Latin America 50 5 12 18 15
Oceania 42 3 4 30 5
Japan 165 10 65 45 45
China 550 15 440 40 55
Other Asia 650 20 420 170 40
Total 1922 88 991 558 285
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Filter paper includes coffee and tea, laboratory and automotive


UKP & BCP Market Pulp Demand as a % of Total

Demand
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Another way of say this is there is 33 million tonnes of unbleached pulp produced globally, but only 2 million is sold as market pulp and 31 million tonnes is integrated in the form of kraft paper, linerboard, etc.


Relative Market Size by Grade,

2017 (market pulp)
Unbleached Market Pulp

] o Electrical,
« UBK s a 2 million tonne 15%
market
. . Paper &
UBK is almost exclusively a Board. 51% s G
softwood market 29%

[
Specialty, 5%
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50% into commodity UBK and 50% to Specialty UBK
Some Eucalyptus hardwood being made to replace bamboo pulp in China 


Sustainability Attributes

Natural brown unbleached products can have consumer appeal in some market segments
Growing trend in the food applications and packaging sector as a sustainability initiative

» Less bleaching chemicals and wood

* Lower carbon footprint

Key property now includes printability

* Low shives, low dirt, good formation

Arla’s EKO organic dairy brand
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Arla’s EKO organic dairy brand uses a new carton made from natural brown unbleached paperboard that retains the color of the wood fibers and has a visible fiber structure. According to Stora Enso, this creates a naturally different, sustainable, and authentic package that meets growing demands for ethical, ecological, and organic products. It adds that the natural look and feel of the new Pure-Pak carton supports the values of organic products and brings outstanding presence on shelf.

https://www.greenerpackage.com/sites/default/files/Arla_range1.jpg

UBK Specialty Paper — Quality is Key

» Consistent Quality

+ Cleanliness
(Low shives count and dirt contamination)

« Strength

* Refining response

« Kappa (% of lignin content)
+ Brightness and colour

+ Chemical cleanliness

* Dimensional stability
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Brightness reversion

Easier to achieve same color/shade by dye than depending on UB color.



Specialty Paper Application — HVAC Desiccant Paper

Background Trial Design

Product: Rotary Desiccant Dehumidifier Paper Replace Premium NBSK with UBK to achieve

Raw material: 50% BSK / 50% clay tensile strength requirements and increase solids to 55%.
Objectives Key Result

Increase tensile strength and % solids Strength requirements achieved. Increase in solids to 55% achieved

Ory air

; Felt/Supporting material
Process air

Air heater

Moist air y : : Regeneration

air

Adsorbent
Channels
One channel




Strength Attributes of UBK

« Masking Tape

« Abrasive Tape Base Papers
« Filter Papers

« Liquid Packaging
 Interleaving Papers

* Food Applications
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Interleaving paper – steel companies uses white paper for steel packaging (finished product), but they can only use brown paper during rolling process for the following two key reasons.
higher strength
better oil absorbing power
Interleaving papers for metal, polymers, plastic and glass
The base paper characteristics, such as basis weight, elongation, strength, porosity/absorption and finishing, can have a considerable influence on functionality. Questions to keep in mind include:
What is the end use? What are the performance requirements of the tape?
Is high stretch needed for good conformability? What about low stretch and/or better smoothness for straighter paint lines?
What type of adhesive will be used? Tack level? Is heat or UV resistance needed?
How important is crepe pattern or texture?

Parchment paper is a type of kitchen paper that's treated with an ultra-thin silicone coating, which makes it nonstick, as well as moisture- and heat-resistant. It's commonly used in cooking and baking because it creates a nonstick surface between the food and cookware and makes for easier cleanup. 
While both types of parchment paper are readily available at grocery stores and online, unbleached parchment paper tends to be the slightly more expensive of the two. 





Bleach versus Unbleached Kraft Pulp

Property Unbleached Bleached % Difference

Wall thickness (um) 8.2 7.8 4.9%
Intrinsic Viscosity (mL/g) 1109 728 34.4% _
Kappa Number 6.8 39 38.1% Most of the properties of the

_ ' ’ : unbleached pulp fibres were
Water Retention Value (%) 1.59 1.43 10.1% superior to those of the
Thickness (um) 122 113 7.4% bleached ones, except the
Bulk Density (cm3/g) 1.9 1.79 5.8% stretch and tensile energy
Tensile Strength (kN/m) 1.92 1.74 9.4% ﬂf’gshoerflfg’r”t’h‘ghb'f;ha‘é‘fé‘; o
Tensile Energy Absorption (J/m2) 30.9 47.3 -53.1%
Tensile Stiffness (kN/m) 296 241 18.6%
Breaking Length (m) 3038 2806 7.6%

Tear Strength (mN) 1302 1284 1.4%
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Tensile Breaking Length (km)

Bleached versus Unbleached Kraft Pulp
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Importance of Fibre Coarseness

Coarse Fibre = 18,9 mg/100 m Fine Fibre 10,0 mg/100 m

Thin-walled (fine) fibres have the ability to collapse more easily.
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Emphasize dimensional stability



Benchmarking Fibre Properties of UBK Pulps
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a. lodge pole pine and white  spruce
b. Interior douglas fir, hemlock, lodgepole pine
c. Scots pine and Norway Spruce 


Breaking Length vs. Refining Energy

12
| PRP fibres

10 APulps _____ provide the
_ specialty paper
i 8 Pulps Producer with
= the benefits of
%D 61 reduced refining,
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.E 4 dimensional
S stability and
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Fracture Toughness vs. Refining Energy

40
35 | Fracture Toughness
= 30 FractL.Jr.e energy index (Jm/kQ) is
i&E the critical fracture energy release
S rate divided by the paper gramage.
(/)]
[72]
2 20 Unli i
£ nlike tensile strength, paper
o) .
3 15 L fracture toughness is a
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3 10 which always measures the
Q . .
g —o—PG UBK ——SOUTH BC ——SCAN resistance against the crack
5 propagation along the crack line.
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Fracture Toughness
Fracture toughness describes the ability of the material to resist the propagation of a pre-existing crack. It is an important material property since the occurrence of flaws (cracks) is not completely avoidable in the processing, fabrication, or service of a material/component. Fracture toughness is often determined as the critical stress intensity factor, and sometimes in material mechanics it is referred to as “tenacity”. In paper physics, fracture toughness has been conventionally measured as “fracture energy index” (Jm/kg), which equals the critical fracture energy release rate divided by the paper grammage. It is the critical point beyond which if the fracture energy release rate increases, the crack will start to propagate. 
Fracture toughness of paper is difficult to measure due to the elastic, visco-elastic and plastic properties of paper. The conventional linear elastic fracture mechanics (LEFM) approach is not directly applicable to paper fracture toughness. Different methods have been developed for measuring paper fracture toughness. The most commonly used measuring methods are “J-integral”, which has been incorporated into the SCAN-test standard; “In-plane tear energy”, which shows a good agreement with the “J-integral”; and “EWF-essential work of fracture”. In some cases, paper fracture toughness is directly calculated with tensile strength index and stretch of the paper.1 The fracture toughness applied in material mechanics equals the geometric mean value of paper fracture toughness (fracture energy index) times specific elastic modulus. 
Despite being difficult to measure, fracture toughness has attracted more and more attention from the paper industry in recent years since the conventional strength properties have often proved inadequate for evaluating the paper web breaks in its manufacturing and end-use processes. The most commonly used strength properties for the evaluation of pulp and paper strength in industry have been tensile strength and Elemendorf or Brecht-Imset tearing (out-of-plane) resistance. 
Tensile strength gives the maximum tension-carrying capacity of paper. It is known that tensile strength only measures the weakest point in a test strip while the weakest point is a random event. It is hard to relate the random strength to the web resistance to breaks. It has been shown that web breaks normally occur at web tensions that are much lower than the tensile strength of paper. No reports have shown that there is a good correlation between web break frequency and tensile strength directly. (Web breaks have been shown to correlate with other morphological properties such as length and coarseness however, which do in turn affect tensile strength.) To reach high in-plane strength properties, the sheet generally requires a high degree of bonding. This requirement is invariably negatively correlated with “out-of-plane” tearing resistance since the tearing resistance decreases with increased bonding after a maximum, usually corresponding to a very low in-plane strength, is reached. What is more is that the out-of-plane tearing mode makes the tearing resistance less relevant for many end-use applications. 
When paper fails by crack propagation initiated by defects in a web, the mechanism underlying the failing process is clearly more likely to being understood using a fracture toughness approach than simply a tensile strength approach. It is never likely to be understood using an out-of-plane tearing resistance approach. Unlike tensile strength, paper fracture toughness is a fundamental material property, which always measures the resistance against the crack propagation along the crack line and almost not affected by the weak point in the test specimen. In fact, it has been shown that the paper fracture toughness either measured directly or calculated from tensile strength and stretch is the only strength property that correlates to the paper runnability in press-house. 
equation derived by Seth, Fracture toughness = 0.6 (Tensile (N)0.74 + Stretch(%)0.58) 


Key Learnings

1. The specialty paper segment that utilizes UBK is a growing
niche market that requires premium quality

2.  Sustainability of UBK can enhance marketing branding

3. High quality unbleached kraft pulp can enhance specialty
paper performance

4.  Premium Reinforced Pulps (PRP) from Northern Canada
can offer a unique value proposition for specialty paper
makers
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