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EDITORIAL

Competing for competence

he pulp and paper industry in Canada faces an aging

workforce and a diminishing pool of skilled workers. In
recent years, companies have been focussing on recruitment
and retention best practices to ensure they have the required
talent in their facilities.

The industry itself has innumerable opportunities that
the new generation of the workforce can take advantage of.
However, like any industry, it has its unique challenges. For
instance, remote mill locations may be an issue with potential
workers seeking jobs only in the bigger or more populous cit-
ies. Another potential disadvantage is the lack of awareness
of what working in a pulp and paper mill actually is like. The
industry is still quite often perceived as a place with dull and
dirty operations.

Despite the many challenges, Canada’s pulp
and paper mills are filled with exemplary lead-
ers who work hard every day to improve pro-
cesses and efficiencies with best practices and
new technologies. In this issue, we celebrate
such leaders through our annual Top 10 Under
40 contest. The winners this year have some
invaluable inputs on how to encourage more
recruitment and retention.

\ In 2019 and 2021, Pulp & Paper Canada con-
Sukanya Ray Ghosh  ducted recruitment and retention surveys to feel

Editor the pulse of the people employed in Canadian
pulp and paper operations. In 2021, responses to the survey
reflected the after-effects of COVID-19 on the workforce, such
as the challenges they faced due to stringent social distancing
rules and different work schedules, among other things. With
some distance from the pandemic and all the recent upheavals
the industry has been through since then, it will be interesting to
see the perspectives of the workforce today. The survey is open
until August 30. The results will be published in early October.
If you have not yet responded to the survey, please do so. Your
opinions are highly valuable in creating positive change. Keep
an eye out for the detailed survey report to understand where
your peers, colleagues and competitors stand.

If we talk about competing for competent talent, we have to
factor in the aspect of safety. Among other things, employees
today look for facilities and workplaces that prioritize safety and
follow a proactive approach rather than a reactive approach. In
this area, pulp and paper mills are actually quite vigilant and
have maintained the focus on safety for years now.

In this issue, we highlight two broad themes — workforce
and safety. Inside, you will find the results of our annual Safest
Mills in Canada contest. Every year, the safety data from the
mills show how they are striving to create the safest workplaces.

On that note, T would like to bid all of you goodbye. It
has been an absolute pleasure learning and writing about this
industry. I am passing the reins to my colleague Sarah Sobanski,
who will bring in fresh perspectives on relevant content for all
our beloved readers. PPC
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Irving Pulp & Paper plans for
generational upgrade of Saint
John pulp mill

Irving Pulp & Paper has submitted a
preliminary application to undertake a
major upgrade to Saint John's westside
pulp mill. This reportedly represents a
new long-term capital improvement plan
and a potential $1.1 billion investment.

Known as NextGen, the project will
increase the mills capacity while also increas-
ing the green energy it generates, reportedly
making it one of the top-producing kraft
pulp mills in the world. An Environmental
Impact Assessment (EIA) related to the proj-
ect has been submitted to New Brunswick’s
Department of Environment.

The company intends to construct a
new recovery boiler to replace the 1970s-
era boiler. This project will increase pro-
duction by approximately 66 percent
and facilitate several new environmental
upgrades to the historic mill including
a new turbine and green energy gen-
erator which will help decarbonize New
Brunswick’s electrical grid; technological
improvements to re-use water and reduce
the mill's water consumption; and decom-
missioning an oil-fired boiler which will
reduce the CO, emitted from the mill.

During the four-year construction
phase, the $1.1 billion capital investment
project will reportedly generate over $172
million in tax revenue for provincial and

local governments; generate $539 million
in employment income and create more
than 2,200 person years of employment;
boost provincial GDP by $711 million;
and generate $409 million in household
spending and generate opportunities for
hundreds of local contractors.

Cascades names Hugues Simon
as next president and CEO
Cascades has appointed Hugues Simon
as its new president and CEO. Previously
president of the Wood Products business at
Resolute Forest Products, Simon took over
his new role on July 1, 2024.

“Itis with great humility that [ am join-
ing the team at Cascades, a company with
both a rich history and deeply ingrained
values. I am proud to join a company that
is recognized as a pioneer in recycling and
the circular economy committed to inno-
vation and a client-centric approach, all
of which is reflected in the quality of its
products and its people,” said Simon.

The appointment follows an extensive
succession planning and recruitment pro-
cess, supported by an international firm,
in anticipation of Mario Plourde’s planned
retirement. After more than 11 years at the
helm of the company, Plourde will support
the new president and CEO during a tran-
sition period lasting until December 2024,
after which he will act as a special advisor.

“It is with great emotion that I am

Carton Council of Canada, Innofibre show
recycled carton pulp ideal for moulded packaging

Quebec industrial innovation centre Innofibre recently conducted a research project
that has demonstrated that used food and beverage cartons, which are mostly made
from paperboard, show great potential for the manufacturers of moulded pulp
packaging. Carton Council of Canada shares in a press statement that at present,
no manufacturer of such packaging in North America uses pulp made wholly or
partly from fibres derived from recycled cartons.

For this research, Innofibre produced pulp from post-consumer cartons obtained
from a Quebec material recovery facility (MRF), which it then reportedly transformed
into moulded products using two commonly used techniques: transfer moulding
and thermoforming.

“Our tests confirmed that recycled carton fibre pulp has similar mechanical and
physical properties to virgin kraft pulp,” explains principal researcher Eric Desnoes.
“This means that we can manufacture high-quality moulded products with it.”

According to the researcher, the strength of carton pulp is, therefore, significantly
higher than that of mechanical pulp, such as that obtained from old newspaper,
which is the pulp most frequently used for moulded products made from recycled
fibres. In addition, the research concludes that carton pulp would be particularly
suitable for industrial manufacturing, given the relatively short production time of
items and a shrinkage rate that does not interfere with nesting.

www.pulpandpapercanada.com

INDUSTRY NEWS

announcing my retirement after nearly 40
years at Cascades. It has been a great privi-
lege to work with the Lemaire family and
the entire Cascades team,” stated Plourde,
current president and CEO of Cascades.
“The time has come for me to pass the
torch, and T am confident that Hugues’
expertise and experience will enable him
to successfully lead Cascades.”

A graduate in administration from the
Université de Sherbrooke, Simon has over
30 years of experience in key positions
in the manufacturing sector, including as
president, of the Wood Products business
at Resolute Forest Products. Previously,
Simon was president of BarretteWood,
where he worked from 2012 to 2020.

“We are very pleased to announce the
appointment of Hugues as president and
CEO,” said Patrick Lemaire, chairman of
Cascades’ board of directors. “His exten-
sive experience in leadership positions
in the industrial products sector will be
a great asset to the company and to our
customers.”

GreenFirst’s Kap Paper secures
$24M for paper operations
GreenFirst Forest Products has announced
that Kap Paper, a wholly owned subsid-
iary of GreenFirst, has entered into a loan
agreement with a third party establishing a
non-revolving term loan facility of up to $24
million to support its paper mill operations
in the town of Kapuskasing. The loan is to be
used for general working capital purposes.

“The financing will afford us the opportu-
nity to move forward our long-term strategy
for Kap Paper, ensuring its competitiveness,”
said Terry Skiffington, Kap Paper’s CEO.

GreenFirst shares in a press statement
that Kap Paper remains focused on mill
operations and has made considerable
improvement on the operational challeng-
es faced in the last two reported quarters,
some of which were caused by external
events. Kap Paper looks to build on this
momentum to further improve operational
efficiencies in what has been a tough pric-
ing environment for paper products.

“The company’s sawmills in Kapus-
kasing, Hearst and Cochrane utilize Kap
Paper’s operations as an outlet for their
chips. The financial support is integral
to the company’ long-term strategy,” said
Joel Fournier, GreenFirst’s CEO.
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OPINION

Reducing the risk of catastrophic
incidents in kraft pulp mills

How a process safety approach can be applied to black
liquor recovery and other high-risk work activities

By ALEXANDRA SKINNER

Process safety is a critical part of overall
workplace health and safety — especially
in industries like pulp and paper manu-
facturing, where hazardous materials and
complex equipment are commonplace.

While many occupational health and
safety programs focus on individual work
tasks, process safety looks at an entire pro-
cess, from end to end. It examines things
that can go wrong with a process and how
the safety of workers or others may be
impacted.

Trevor Williams, Occupational Hygiene
Officer with WorkSafeBC, says, “There are
many process hazards and associated risks
in complex industrial facilities like kraft
pulp mills. It is important that workplac-
es minimize the likelihood and potential
consequences of serious incidents such
as fires, explosions, chemical releases and
structural failures.”

‘While major process safety incidents are
infrequent, their consequences can be cata-
strophic, requiring a vigilant and structured
approach to managing the risks.

Process hazards and risks in kraft

pulp mills

Process hazards and risks common to kraft

pulp mills include:

« Chemical hazards: Toxic, flammable,
corrosive, reactive and explosive sub-
stances are typically present, and there are
many risks from the unintended reaction
of incompatible substances.

» Steam and pressure systems: Poten-
tial for steam releases or explosions from
high-pressure systems.

» Combustible dust: Explosion of wood
dust or other combustible dust inside
process equipment or inside occupied
work areas due to hazardous accumula-
tions.

+ Confined spaces: Risks of asphyxiation,
toxic exposures or other incidents in con-
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accident events to inform safety improvements.

fined spaces during maintenance.

» Electrical hazards: Dangers of electric
shock, arc flashes or fires from electrical
systems.

« Equipment failures: Malfunctions in
critical machinery leading to leaks, spills
or explosions.

« Environmental risks: Release of pollut-
ants into the environment, risking regula-
tory penalties.

» Human factors: Unforeseen risks from
the interactions between people, equip-
ment and their work environment (i.e.,
human error).

What employers can do to reduce
risk
Managing risk in your workplace involves
determining what might cause harm to your
workers and ensuring you take reasonable
steps to prevent that harm from happening.
At the most basic level, this typically
includes the following steps:

il -
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1.1dentify hazards: Begin by identifying
hazards in your workplace, with input
from workers. In a complex, hazardous
workplace, this usually requires a formal
process to identify hazards and poten-
tial emergency incidents that can occur.
This exercise is commonly referred to
as a “HAZID.”

2. Assess risks: After you determine what

hazards exist in your workplace, assess
the risks these hazards pose to ensure you
and your workers adequately understand
them. Common elements that might be
addressed in risk assessments include
causation of incidents, consequence of
incidents, probability of incidents, the
efficacy of existing control measures and
potential additional or alternate control
measures to further reduce the risk.
When assessing risks, you must con-
sider all parts of the system and how the
various components may interact. Its not
just physical things but also the actions

www.pulpandpapercanada.com
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that people take and how they move or
navigate through the workplace. There
are many methodologies used in process
safety for risk assessments depending on
the application, including HAZOP, What-
If, Bow-Tie, LOPA, FMEA, Fault Tree,
Human Factors Assessment, and others.

3.Implement control measures: The
next step is to control the risks. The
greatest risks should be addressed first.
If you cannot eliminate a risk, you will
need to implement control measures to
minimize it. This could involve process/
design changes, engineering modifica-
tions, administrative procedures or per-
sonal protective equipment. Engage your
workers in these discussions.

For major hazards, a layered approach
to controlling risk is often needed to pro-
vide independent layers of protection or
redundancy in case of the failure of a con-
trol measure.

Following the hierarchy of controls
can help you select and implement more
effective and reliable control measures to
mitigate risks.

Most
effective

status quo — employers can't wait for
major accident events to inform needed
improvements. Regularly monitoring,
reviewing and updating your hazards,
risks and control measures is critical to
ensure control measures remain effective.
Monitoring activities include preventive
maintenance, inspections, audits, func-
tion tests and calibrations, to name a few.
Control measures need to be updated
periodically over time as new risks are
found or more effective control measures
become available.

There are various process safety manage-
ment programs that offer further guidance
to ensure an effective risk management sys-
tem for major, complex process hazards.

Addressing the risks in black
liquor recovery boilers
Black liquor recovery serves as a prime
example of where a focus on process safety
can significantly enhance workplace safety.
Recently, WorkSafeBC issued a risk
advisory focusing on the hazards associ-
ated with black liquor recovery boilers

Least
effective

4.Communicate: Your risk management
program will not be effective if no one
knows about it. Document and share
your safe work procedures and poli-
cies with workers. Provide managers,
supervisors and workers with orienta-
tion and training on how to identify
hazards and what to do to control the
risks. Consult with workers regularly
on concerns, risks and the efficacy of
current control measures.

5. Monitor, review and update: One of
the key principles of process safety is
to regularly question and challenge the

www.pulpandpapercanada.com

in kraft pulp mills. The dangers linked
to black liquor recovery boilers include
steam and hot water releases, furnace
explosions, molten smelt runoff and dis-
solving tank explosions.

Despite the industry’s awareness of many
of the major risks, Williams says that recent
incidents show smelt ejections, heavy smelt
runoffs and dissolving tank explosions have
been identified as a significant and poten-
tially under-appreciated risk to workers.
For example, in December 2022, there
was a serious dissolving tank explosion
in B.C., with serious injuries or fatalities

avoided due to workers quickly evacuat-
ing the area and sheltering in place in the
protected control room. Similarly, in March
2023, a worker suffered severe burns when
they were struck by molten smelt ejected
from the furnace.

“These incidents underscore the need for
robust process safety planning to mitigate
the potentially catastrophic risks associated
with this complex, hazardous equipment,”
says Williams.

WorkSafeBC3s risk advisory empha-
sizes the importance of staying aware of
evolving knowledge of hazards, risks, and
available control measures — especially for
workers assigned to power and recovery
operations and routine inspection and
maintenance activities.

Addressing these risks requires a pro-
active process safety planning approach
involving a multidisciplinary team of
managers, engineers, operations and
maintenance personnel familiar with the
process, work activities and incident risks.
By integrating tailored process safety mea-
sures, employers can effectively minimize

Physically remove the hazard

Replace the hazard

Isolate people from the hazard

Change the way people work

Protect the worker with personal
protective equipment

the likelihood of an incident, mitigate the
potential consequences of such incidents,
protect workers, and foster a safer work-
place environment.
For more information, see these resourc-
es on worksafebc.com:
* Process safety: Managing risk in high-
hazard sectors
* Risk advisory: Dangers of black
liquor recovery boilers in kraft
pulp mills | PPC

Alexandra Skinner is the manager of govern-
ment and media relations at WorkSafeBC.
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Winners of Pulp & Paper Canada'’s 2024 Top 10 Under 40 contest

discuss what keeps them motivated to excel.

By Sukanya Ray GHosu

new generation of leaders is making waves in Canada'’s pulp and paper industry. The win-

ners of the 2024 Top 10 Under 40 program stand out due to their passion, expertise and

relentless pursuit of excellence.

Pulp & Paper Canada’s annual Top 10 Under 40 program highlights how young leaders

are shaping the trajectory of the industry and charting the path for continued success. Their innova-
tive solutions and leadership inspire their peers and colleagues to rethink what is possible.

Here, we celebrate the accomplishments of these talented individuals in the pulp and paper
industry, recognizing their achievements and the promise they hold for a sustainable tomorrow. This
year, the winners have shared their thoughts on what inspired them to work in the pulp and paper
industry, what keeps them motivated, their best achievements and more.

Want to recognize a future leader? Nominations for the 2025 contest open at the beginning of
next year. Congratulations to our 2024 winners!

ASHLEY BLAND
Process engineer, Irving Pulp
& Paper, Saint John, N.B.

Pulp & Paper Canada: What
inspired you to work in the
pulp and paper industry

Ashley Bland: 1 was first
exposed to the pulp and paper
industry during a practice
school course in University. 1

was interested in the process
and the importance of this
industry in New Brunswick.
[ wanted to be involved with
the opportunities for improve-
ments to support sustainabil-
ity for long term success of the
industry.

P&PC: What keeps you moti-
vated in your current role?

AB: In my current role there
are always new projects and
problems to solve. I am able to
see the impact of my contribu-
tions to improving processes
that benefit the team and the
organization. We have a very
supportive and collaborative
work environment which
allows me to continue to learn
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from others and contribute to
the success of the organization
as a team.

P&PC: What do you consider
your best achievements
throughout your time work-
ing in the pulp and paper
segment?

AB: Obtaining my Six Sigma
Green Belt has given me the
tools to drive improvement
and work with others to lead
change in the organization. I
am also involved in a research
consortium which helps to
understand and address issues
that many mills in the indus-
try are facing. This program
drives innovation to ensure
pulp and paper organizations

continue to improve efficien-
cy and sustainability for the
future.

P&PC: How do you plan to
advance the industry into a
better future?

AB: Promoting continuous
improvement to ensure our
industry remains efficient and
environmentally responsible.
Coaching and mentoring oth-
ers on these practices will help
drive the culture for the industry
to succeed long term.

P&PC: What should the indus-
try do to encourage better
recruitment and retention?

AB: The industry should contin-
ue to modernize through new
technology and innovation.
This will help to stay competi-
tive and attract new employ-
ees. Training and development
opportunities should also be
prioritized to allow employees
to progress and learn skills to
continue to grow the industry.

FARHAD JALILIAN
Operations
specialist,Canfor Pulp,
Prince George, B.C.

P&PC: What inspired you to
work in the pulp and paper
industry?

Farhad Jalilian: T have a passion
for increasing efficiency, reduc-
ing waste and optimizing yield
in manufacturing processes.
The fact that pulp mills have
been striving to become more
sustainable over the recent

www.pulpandpapercanada.com



decades inspired me to become
a part of the journey. Manufac-
turing pulp and paper is an
intricate process of convert-
ing wood chips to free-flowing
fibres that are used for a vast
variety of fibre-based products,
consumed daily by billions of
people around the globe. This,
for me as a pulp mill worker,
presents an incredible oppor-
tunity to create value for the
country and the society, includ-
ing my own family.

P&PC: What keeps you moti-
vated in your current role?
FJ:The opportunity of driv-
ing impactful improvements
keeps me motivated in my
current role as an operations
specialist in the digester-brown
stock areas at Northwood Pulp
mill. I closely work and col-
laborate with operators, shift
supervisors, managers, engi-
neers, maintenance planners
and skilled trades workers to
implement solutions to issues
and limitations. I am a strong
believer in the ability of teams
where individuals’ skillsets are
combined into a powerful and
effective group.

P&PC: What do you consider
your best achievements
throughout your time
working in the pulp and paper
segment?

FJ: Over the past five years, I
have been able to be a major
contributor to the reduction
of chemical usage in the mill,
most specifically by minimiz-
ing soda losses in the mill. This
has translated to a magnitude
of tons of less caustic chemi-
cal consumption every day,
and cost savings of millions of
dollars every year. I have also
allocated a specific focus on
reducing fibre rejects in the
mill from wood chip screen-
ing to reducing the volume
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of rejected fibre in the brown
stock screening. I have been
assisting the operations and
maintenance teams to increase
the reliability of the mill as
well as optimizing operational
strategies. 1 look at each unit
operation, from kraft digest-
ers, atmospheric and pressure
diffusers to brown stock knot-
ters, washers, pressure screens,
wash presses and try to devel-
op solutions in keeping them
within the target operating
windows through production
dynamics. As a result of these
continuous improvements,
Northwood pulp mill has been
running reliably and efficiently,
meeting and exceeding produc-
tion targets in the past couple
of quarters after a few challeng-
ing years.

P&PC: How do you plan to
advance the industry into a
better future?

FJ: T would like to gain experi-
ence in various aspects of the
forest industry, the lifecycle of
forest products, and contribut-
ing to optimization of processes
from logging and harvesting to
log milling and making fibre-
based products. Deploying eco-
nomical and innovative ideas
with minimal cost and higher
rates of return is something
that I am passionate to pursue
in my career.

P&PC: What should the indus-
try do to encourage better
recruitment and retention?

FJ: Among various ways of
enhancing recruitment, [
believe creating a true sense
of pride and reward in manu-
facturing jobs is key to attract
new talents and encourage
employee retention. For reten-
tion, creating a safe, positive
and friendly work environ-
ment where employees enjoy
working as a team, not just

coming to work for the hours
is important.

JASON PERREAULT-
GELINAS

Plant manager, Cascades
Papier, Kingsey Falls, Que.

P&PC: What inspired you to
work in the pulp and paper
industry?

Jason Perreault-Gelinas: Being a
native of Kingsey Falls, the town
where Cascades’ head office is
located, it was instinctive from
an early age to enter the industry.
What inspires me most about the
pulp and paper industry is the
value it adds to raw materials
and the environmental aware-
ness it brings, giving a second
life to materials while producing
a value-added product.

P&PC: What keeps you moti-
vated in your current role?
JP-G: First of all, the operation-
al challenges of the pulp and
paper industry motivate me on
a daily basis. Recovery is evolv-
ing rapidly, and the nature of
recycled fibres is changing. So
we have to be constantly on the
lookout to integrate new tech-
nologies to ensure the sustain-
ability of operations, while con-
tinuing to develop products.
I'm very passionate about this!
I'm also driven by people man-
agement, surrounding myself
with motivated, engaged people
to create a winning culture. My
vision of team cohesion is that
everyone is working towards
the same goals.

P&PC: What do you consider
as your best achievements
throughout your time
working in the pulp and paper
segment?

JP-G: In February 2024, I was
recognized as the Cascades Spe-
cialty Products Group winner
for the value “Stronger Togeth-
er.” Cascades annually presents
The Source Awards to recognize
employees whose journey, com-
mitment and achievements
embody one of its corporate
values. The “Stronger Together”
value unites our strengths and
brings us together — persever-
ing, moving forward, bring-
ing people together and win-
ning together are some of the
qualities this award recognizes.
Finally, my team and I were able
to review our processes, opti-
mize production, and maintain
a positive work environment so
that in just two years under my
leadership, the plants produc-
tivity increased by more than
15 percent.

P&PC: How do you plan to
advance the industry into a
better future?

JP-G: For me, it vital to ensure
greater eco-awareness in the
industry to secure a better
future. Social and environmen-
tal awareness certainly means
reducing water consumption
and greenhouse gases, but it’s
just as important to ensure the
diversity of our raw materials.
These days, there are plenty of
interesting alternative fibres!

P&PC: What should the indus-
try do to encourage better
recruitment and retention?

JP-G: First of all, to encourage
better recruitment and improve
retention, its in the industry’s
best interest to focus as much as
possible on people’s well-being,
and to listen to them in order
to create a stimulating and
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rewarding work environment.
What's more, it’s important to
ensure that we have the right
individual profile, in terms of
both pulp and paper skills and
personality. This is the key to
building team cohesion and a
culture of excellence.
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JESSICA
CARBONNEAU

Health and safety manager,
Cascades Tissue Group,
Candiac, Que.

P&PC: What inspired you to
work in the pulp and paper
industry?

Jessica Carbonneau: My last
two internships were with
Cascades. Right from my first
internship, 1 knew that my
career would be in manufactur-
ing. The pulp and paper sector
is an environment where you
can continually learn new ideas
and apply these principles to
improve processes. The other
concept that inspired me was
the self-help aspect, where
everyone helps each other and
wants to make things work as
a team. The pulp and paper
industry is more like a com-
munity, where everyone seems
to know each other from one
company to the next.

P&PC: What keeps you moti-
vated in your current role?

JC: Navigating through chal-
lenges and obstacles has
always served to be a catalyst
that motivates me in my work.
I was a production manager

for several years and sought
to take on new opportunities
that would bring me out of
my comfort zone. I love learn-
ing and helping the people
around me. I enjoy taking on
new challenges and develop-
ing my team. We have expe-
rienced many issues in terms
of health and safety due to
current staff turnover. 1 stay
motivated by keeping in mind
the vision I want to achieve
with OHS over the next few
years at Cascades.

P&PC: What do you consider
as your best achievements
throughout your time
working in the pulp and paper
segment?

JC: This is a difficult question
for me to answer. Iam a per-
son who doesn't like to brag
about my achievements. All of
the things I've done that I am
proud of have been built with
the support of a team. Proba-
bly one of the things that I am
most proud of is having led my
team to exceed planned targets
by setting production records.
On a personal level, I'm proud
to have convinced management
to invest in the replacement of
a major part of the machine I
was supervising at the time.
This project made me realize
that I could positively impact
and influence my work.

P&PC: How do you plan to
advance the industry into a
better future?

JC: My future vision of OHS
applies to all sectors of the
industry. It is a vision where
OHS becomes a core value
for everyone, and where our
employees go home not just
as they were before — but as a
better version of themselves.
My goal is to create an environ-
ment where people are moti-
vated to come to work because
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they feel positive after their
role, they feel listened to and
valued for their involvement,
and that everyone cares about
each other.

P&PC: What should the indus-
try do to encourage better
recruitment and retention?
JC: We need to continue to do
things differently in order to
motivate employees who want
to come and work for us for
more than just a salary. Accept
that humans make mistakes. I
also think that if we work to
improve the orientation pro-
cess for new employees, they
will be more inclined to stay
—and will have a more success-
ful experience. To encourage
better recruitment and reten-
tion of our employees, we
need to provide them a pleas-
ant, healthy and safe working
environment, one in which
they can flourish and contrib-
ute to the company’s success.

JOSEPH CHAMBERS
Power & recovery technical
assistant, Kruger Kamloops
Pulp, Kamloops, B.C.

P&PC: What inspired you to
work in the pulp and paper
industry?

Joseph Chambers: I grew up
in the interior and a good por-
tion of my family and friends
were employed by the forest
industry. During university, 1
was fortunate enough to have a
summer student position at the
Kamloops Pulp mill and I was

able see how diverse the pro-
cess is and how much opportu-
nity there is for learning.

P&PC: What keeps you moti-
vated in your current role?
Joe C: The people I work with.
I want to do my part to make
sure the process is safe for
everybody to work in. I want
to do my part to make sure
we operate within our envi-
ronmental policy and make
our productivity goals to help
ensure we all have a place to
keep working at.

P&PC: What do you consider
your best achievements
throughout your time
working in the pulp and paper
segment?

Joe C: T would say that its the
working relationships that
I have established with the
people at the mill. This mill
is filled with awesome people
who are very good at what
they do. I get to work with
teams that consist of people
from every department in the
mill, a few examples being:
operators on the production
floor, maintenance groups,
process technicians in our lab,
our engineering team, people
in our finance department and
admin areas, they are all awe-
some.

P&PC: How do you plan to
advance the industry into a
better future?

Joe C: At my level I plan to
keep doing my part to make
sure our mill runs in a safe and
productive way. This will prove
that this industry and this mill
is worth investing in and prove
to future employees that this
industry is a good one to work
in. With that investment and
with people we will be able to
access the technology necessary
to advance.
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P&PC: What should the indus-
try do to encourage better
recruitment and retention?
Joe C: This is closely related
to the previous question. The
industry needs to prove that it
is worth people investing their
future and their careers in. They
need to see that the industry
will be able to support them
and their families. People need
to see that there is opportunity
for growth where they work and
that if they want to become a
leader within their organization,
they will be supported in that.

KASRA RAYANI
Millwright apprentice level
1, Kruger Products, New
Westminster, B.C.

P&PC: What inspired you to
work in the pulp and paper
industry?

Kasra Rayani: I have always
been drawn to the produc-
tion setting and the mechani-
cal aspects of manufacturing
where there is room for con-
tinuous improvement. 1 have
a natural drive to make things
better and the pulp and paper
industry offered an opportunity
for me to make a difference.

P&PC: What keeps you moti-
vated in your current role?

KR: As a millwright apprentice
in the converting maintenance
department, I am faced with
challenges everyday which help
me to learn and grow. [ am excit-
ed about going back to school
and learning a new set of skills.

www.pulpandpapercanada.com

P&PC: What do you consider
your best achievements
throughout your time work-
ing in the pulp and paper seg-
ment?

KR: Safety has always been a
top priority for me. My con-
tributions to the Joint Health
and Safety committee and my
progression of roles have been a
source of pride especially since
I have earned the trust of my
colleagues who appointed me
as the Mill Safety Representative
since 2023.

P&PC: How do you plan to
advance the industry into a
better future?

KR: Continuous improvement,
optimization of equipment and
process efficiencies are essen-
tial to remaining competitive
within the industry so that we
can continue to offer our con-
sumers high quality tissue paper
products.

P&PC: What should the indus-
try do to encourage better
recruitment and retention?
KR: The pulp and paper indus-
try is very unique and requires
a specialized skillset that allows
people to grow in their careers.
Communicating the opportuni-
ties and raising the industry’s
profile are key to encouraging
people to join the industry.

KOOWAR SINGH
Continuous Improvement
Engineer, Mercer Celgar,
Castlegar, B.C.

P&PC: What inspired you to
work in the pulp and paper
industry?

Koowar Singh: My inspira-
tion to enter the pulp and
paper industry traces back
to a field trip to the Celgar
mill during my undergrad at
UBC. As a starry-eyed chemi-
cal engineering student, [ was
captivated by the scale of
equipment and intricacies of
the processes. However, what
left a lasting impression were
the people I encountered —
engineers and operators
who genuinely enjoyed their
work. So, when a job posi-
tion opened up at Celgar after
I graduated, 1 was eager to
join the team. Since then, my
appreciation for the industry
has only deepened.

P&PC: What keeps you moti-
vated in your current role?
KS: Being relatively new to my
current role, the steep learn-
ing curve and the challenges
that come with it are signifi
cant motivators for me. The
excitement of building my
skills and contributing to some
truly impactful initiatives keeps
me energized. It's invigorating
to be part of teams that work
collaboratively, pushing each
other to achieve more. I've been
fortunate to have mentors who
placed immense trust in me,
allowing me to lead initiatives
and take risks with unconven-
tional ideas.

P&PC: What do you consider
your best achievements
throughout your time
working in the pulp and paper
segment?

KS: Over the past seven
years, my most significant
achievement has been the
professional relationships
and connections I've formed.
These bonds extend beyond

my coworkers and mentors
at Celgar to include consul-
tants, vendors and industry
peers. 1 feel part of a com-
munity within the industry
that I can rely on for both
technical problem-solving
and navigating the nuanced,
non-technical challenges we
all face. These relationships
have been instrumental in my
growth, making me appreci-
ate the collaborative and sup-
portive nature of the pulp and
paper sector.

P&PC: How do you plan to
advance the industry into a
better future?
KS: In my experience, the suc-
cess of any initiative — wheth-
er large or small, complex or
straightforward — hinges on
the engagement of our end
users, be they operators, cli-
ents or customers. With the
rapid advancement of technol-
ogy, we need to embrace and
integrate it into our business
practices. The ability to ana-
lyze large amounts of data and
use it to enhance transparency
and garner buy-in is crucial.
By leveraging these techno-
logical advancements, we can
move information faster and
more clearly than ever before,
ensuring the industry contin-
ues to evolve and improve.
Pulp and paper facilities,
often nestled in smaller towns,
enjoy a unique advantage in
their close ties to the local
community. This relationship
allows us to strengthen our
positive impact on surround-
ing communities. By foster-
ing these connections, we can
create initiatives that not only
benefit the industry but also
contribute to the well-being
and growth of the communities
we operate in. This dual focus
on technological innovation
and community engagement
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is key to driving the industry
forward into a better, more sus-
tainable future.

P&PC: What should the indus-
try do to encourage better
recruitment and retention?
KS: To attract and retain top tal-
ent, the pulp and paper indus-
try needs to focus on enhanc-
ing the overall experience of
working in the sector. With its
commitment to a sustainable
circular economy and strong
community ties, the industry
has a lot to offer. By broaden-
ing job opportunities to include
non-traditional roles like data
scientists and software develop-
ers, we can tap into a wider tal-
ent pool as our business needs
rapidly evolve.

KUGENTHINI
THARMAKULASEKARAM
Plant manager in
succession, Cascades
Containerboard Packaging,
Vaughan, Ont.

P&PC: What inspired you to
work in the pulp and paper
industry?

Kugenthini Tharmakulasek-
aram: I have always wanted
to work in manufacturing as
it gives me an opportunity to
have boots on the ground. It
is rewarding be a part of an
industry where they are driving
change towards sustainability
and innovation.

P&PC: What keeps you moti-
vated in your current role?
KT: Being able to build relation-

ships and interact with all the
employees is the best part of my
job. Every day is a different day
and I love to work in a fast-paced
environment where there are
continuous challenges. Through
interacting with various depart-
ments whether it be operations,
maintenance or logistics, I am
always learning. The culture and
the environment make coming
into work enjoyable.

P&PC: What do you consider
your best achievements
throughout your time
working in the pulp and paper
segment?

KT: Being able to implement
lean six sigma methodology and
the continuous improvement
mindset within the plant has
to be one of my best achieve-
ments. Being able to improve
efficiency of machines and
reducing waste. It was through
a collaborative and facilitative
approach as it was needed to
be able to drive change manage-
ment through the employees.

P&PC: How do you plan to
advance the industry into a
better future?

KT: Focusing on creating a cul-
ture of innovation and learning
excellence. Being able to be
proactive and adapt to the tools
and technology that is at the
forefront is crucial as well. We
need to be able to look at the
changing supply and demand
dynamics in our industry. We
need to strive to always look at
developing ourselves and others
around us through leadership
development. As the world is
shifting towards artificial intel-
ligence, we need to see how we
can best utilize that in our indus-
try to help us advance towards
the future.

P&PC: What should the indus-
try do to encourage better
recruitment and retention?
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KT: We need to focus on suc-

cession planning with younger
individuals and it is very cru-
cial to focus on it as we have
a larger retiring workforce.
Having mentors within the
business is critical to one’s
development and being able
to show an individual there
are different career paths you
can go through.
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MATHIEU BILODEAU
Manufacturing manager,
Kruger Products,
Mississauga, Ont.

P&PC: What inspired you to
work in the pulp and paper
industry?

Mathieu Bilodeau: As an
engineer, the pulp and paper
industry is a very deep field
where you can learn and chal-
lenge yourself everyday day. I
was exposed very early in my
career to various types of expe-
riences (engineering, problem
solving, trials, projects, etc.)
and my passion for pulp and
paper evolved from there.

P&PC: What keeps you moti-
vated in your current role?
MB: Everyday I learn something
new with my job. It is very stim-
ulating! Exchanging knowledge
and experiences with my team
is something very important. It
is truly rewarding to be able to
support peoples development.
P&PC: What do you consider
your best achievements
throughout your time working

inthe pulp and paper segment?
MB: I had the chance to be part
of a strong team to manage the
start-up of our new TAD tis-
sue machine in Sherbrooke in
2021. The project itself was a
big challenge and I was very
proud to contribute directly to
such a great success story. Our
learning curve was quick and
we now have the opportunity
to operate one of the fastest
TAD machine in the world and
push its boundaries!

P&PC: How do you plan to
advance the industry into a
better future?

MB: The tissue industry is very
dynamic and competitive. I see
our industry moving towards
new products, new technolo-
gies and new processes that are
more and more environmental-
ly friendly to fit our customers’
needs and the publics expec-
tations with respect to waste
reduction, water reduction,
energy reduction, etc.

P&PC: What should the indus-
try do to encourage better
recruitment and retention?
MB: T think that one of the
main points in answering this
question is to keep our people
stimulated. It could be through
new roles and responsibilities,
special projects, new posi-
tions, promotions, etc. Creating
opportunities is key!

SYLVAIN FILLION
Senior financial director,
FP&A and commercial
manager, Cascades
Containerboard Packaging,
St. Bruno, Que.

P&PC: What inspired you to
work in the pulp and paper
industry?

Sylvain Fillion: Being raised in
Quebec, Cascades was a well-
known company with a great
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notoriety. When I finished my degree, 1
saw an opening at Cascades, which was
undergoing a technological transformation.
It was interesting to blend my curiosity for
new technologies and my sustainability-
oriented values.

P&PC: What keeps you motivated in your
current role?

SF: Bringing value by proving relevant
business and financial insights to grow the
business, while developing and coaching
driven individuals towards their goals.

P&PC: What do you consider your best
achievements throughout your time
working in the pulp and paper segment?
SF: T've had the opportunity to evolve in
two pulp and paper sub-segments: Tis-
sue and containerboard/packaging, while
contributing on different aspects of the
business (new business, supply chain
efficiency, innovation, etc.). Being able to
comprehend and contribute in such dif-
ferent settings is something I'm proud of.

P&PC: How do you plan to advance the
industry into a better future?

SF:Iplan on making sure that the industry
is equipped with state-of-the-art finance
tools, processes and people so that it better
navigates its macro environment.

P&PC: What should the industry do
to encourage better recruitment and
retention?

SF: The industry should make sure to use
and promote new technologies as part of
new skill sets required, while simultaneously
be close to the school system as part of build-
ing the future generation of workers. From
there, retention can be enhanced with good
set of core values, respect and opportunity
for growth. PPC

www.pulpandpapercanada.com
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From steam system design to PT2X™ steam
joint installation, we help dry paper faster
and more reliably.
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WORKFORCE

RECRUIT, RETAIN,
RE-ENERGIZE

The latest on how Canada’s leading firms are successfully
recruiting youth and keeping them in the sector

By Treena HEIN

[ or some years now, all major com-
|____ panies in Canada’ pulp and paper
industry have been working hard
on recruitment and retention.
They've long been participating in career
fairs, maintaining good relations with local
educational institutions and more, learning
what’s most effective and honing programs
accordingly. They've also introduced fresh
initiatives to make accepting a position and
staying over the long haul more attractive
in various ways. Overall, these programs
focus on providing more support for future
career growth and ensuring a good fit to
achieve long-term satisfaction.

Lets start with some updates from Kru-
ger, which has just implemented a new
leadership mentoring program. Within this
framework, senior executives share exper-
tise with new employees, encouraging their
career growth based on common interests.
However, “the program also includes
extensive workshops, training and con-
ferences related to developing leadership
abilities,” explains Marie-Claude Tremblay,
Kruger director of communications.

Kruger has also optimized its career
websites to facilitate smoother applica-
tion processing and recently began offer-
ing the new Joseph Kruger II Scholarship
Program for employees’ children. A total
of 40 scholarships will be given annually.

Interns and new graduates
For its part, Cascades has been hard at
work honing both its intern program and
its creation of positions for new graduates,
with specialized programs tailored to vari-
ous professions.

“Over the years, we have significantly
enhanced these initiatives to offer even
greater opportunities for growth and devel-
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One of Paper Excellence’s past EIT students, Asad Hayat, who is located in the company’s
Howe Sound, B.C. mill

opment,” says director of communications
Christine Beaulieu. “Being a large company
with over 10,000 employees and 70 units
across North America allows us to have
interns in multiple fields of study. Every
year, we welcome students in engineer-
ing, finance, accounting, human resources,
law and many other fields. So many pos-
sibilities are available internally, with career
opportunities in both factory settings and
at the corporate headquarters.”
Internships are offered three times a
year, but there is some flexibility for timing
and for specific positions, depending on
the area of operations and current intern
study level. Cascades encourages these
interns to come back for additional intern-
ships, trying different areas to better decide
what career path is best. “We talk about the
opportunities available after their studies

and internships,” says Beaulieu. “We often
get questions on those subjects, and it is
important to note that we have possibilities
and special advantages if you receive an
offer after an internship.” Also, if interns
receive an offer of employment, Cascades
will provide financial aid for their last year
of studies.

In addition, current Cascades interns
are given the opportunity to build a pro-
fessional network through various activi-
ties — first and foremost Internship Day,
a tradition that “has become an integral
part of the intern experience.” There are
also virtual activities, escape room fun and
various conferences that enable these stu-
dents from various North American units
to get to know each other and collaborate.

While Cascades already has partner-
ships with school institutions (with com-
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petitions, school committees, etc.), the
company has now extended its reach to
vocational training centres. For example,
in September 2023 Cascades established
a vocational diploma program, allowing
12 new employees to learn skills onsite
within one of its plants in Drummond-
ville, Québec.

New training program

In fall 2023, Irving Pulp & Paper launched
anew seven-month technical training pro-
gram that’s already showing success. All
24 graduates now work at the company
after graduating in April. The program is
expected to repeat every two years.

In addition, this year Irving Pulp &
Paper offered jobs to 18 new employees
before graduation from post-secondary
institutions in a wide variety of disciplines,
from engineering to the skilled trades to
business management.

Communication specialist Lauren
McKinley adds also that “each year, we
hire dozens of co-op and summer students
from local post-secondary institutions,
allowing them to develop their careers here
at home.” From 2019-2024, their number
totalled 373.

Irving Pulp & Paper also has a ‘Devel-
opment Program’ scholarship for first-year
students at New Brunswick Community
College in various pertinent technical pro-
grams. Eight children of employees are also
chosen from across Canada each year for
scholarships.

Young engineers

Next, let’s look at an update to the Engi-
neer-in-Training (EIT) Program at Paper
Excellence (PE). Now in its third year, it's
described by Liz Lange (senior manager,
talent acquisition) as “one of the most
important and impactful talent programs
in our history.” PE is currently exploring
the potential to include Domtar and Reso-
lute mills in the program.

Over 18 months, EITs learn from the
company’s senior engineers, participating
in projects and learning how to lead initia-
tives and support mill operations teams
with day-to-day operations and trouble-
shooting. Of course, these young profes-
sionals can also provide fresh perspectives
that re-energize their experienced peers.
“The EIT program creates a bond across
generations of engineers,” says Lange, “and
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1N
various activities.

gives us a chance to pass down the valuable
knowledge to the young minds. We believe
the impact we make is not only good for
PE but also good for the industry...We are
incredibly excited and proud to see this pro-
gram being the most effective program con-
tributing talents in the age group of 21-27.
And we are actively exploring the possibility
of expanding this program enterprise-wide,
with the vision to tackle the aging workforce
problem at a wider scale.”

The program is proving very popular.
Many candidates re-apply if they don't get
in the first year, and successful applicants
also provide referrals of suitable candi-
dates. “PE has a well-established reputa-
tion within Canadian universities that have
engineering programs,” says Avneet Hayer,
a human resources generalist at PE. “We
also get great feedback from current EITs
that they are learning a lot, with good sup-
port and mentorship available.”

Regarding which program aspects have
proven to really work well, participants
like the $1,000 relocation bonus and also
the way they are able to work under an
engineer to accumulate hours towards their
own engineering degree. The EITs also find
connecting with other EITs valuable.

Retaining with recognition

To ensure employees feel valued and
important, among other initiatives across
the industry, Kruger has put a ‘Recognition
Program’ in place. Using a third-party app,
all employees in the company’s industrial
sectors can offer recognition to their col-
leagues. It’s also a platform for recognizing
work anniversaries, with employees able to

Cascades interns are given the opportunity to build a professional net

o
work through

select a gift from a list.

“Kruger also offers a referral program
to reward employees who refer qualified
candidates eligible to fill open positions,
with a bonus if the candidate is hired,”
says Tremblay. She adds that most office
positions are offered in a hybrid home
office-come to work model. All employ-
ees are able to access initiatives allowing
career growth and personal development,
including conferences, social activities and
training programs like LinkedIn Learning.”

Meeting needs

With all these initiatives and new ones
to come, Canadas future pulp and paper
workforce is sure to remain strong, despite
fierce competition from other industries,
an aging population and more. Paper com-
panies are having success because they’re
listening more closely than ever before.

A good example of this is Cascades new
Graduates program, described as “a head
start for young professionals in finance,
human resources, supply chain manage-
ment and engineering.”

With this program, graduates gain
a permanent position at the company
but rotate in different areas over two to
three years. “This enables new graduates
to explore new opportunities, engage in
diverse projects, discover their prefer-
ences, secure permanent positions and
experience rapid career advancement,”
says Beaulieu. “Based on our intern survey
and feedback, it has been shown that those
criteria are the main ones that younger
people look at when searching for their
first professional opportunities.” PPC
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HEALTH AND SAFETY

SAFEST MILL

IN CANADA

[~ or nearly 100 years now, Pulp & Paper Canada’s Saf-
| est Mills in Canada contest has been benchmarking

safety performance of mills. The contest recognizes

the outstanding safety records of participating mills by
ranking mill frequency from lowest to highest. In the event
of ties, mills are ordered by the most to least worker hours.
Mills are increasingly focussing on risk prevention strategies

2023 RESULTS

to enhance safety. For example, Irving Tissue in Saint John,
N.B., introduced a risk team to focus on critical task areas for
improvement. Cascades Specialty Products Group’s Forma Pak
facility purchased a Reach pallet truck and installed a beam
in the adjuster’s workshop to prevent him from repeatedly
bending over and lifting a heavy load. Congratulations to all
participating mills for achieving their safety goals!

Total hours
worked

Total recordable

incidents Mill frequency

Category A - Over 80,000 worker hours per month

Domtar Inc., Windsor, Que. 3 1,588,408 0.377
Thunder Bay Pulp & Paper 5 1,030,297 0.970
Alberta-Pacific Forest Industries Inc. 6 1,004,116 1.195
Kruger Products, Crabtree, Que. 9 1,000,693 1.798

Total hours
worked

Total recordable

incidents Mill frequency

Category B - 50,000 to 80,000 worker hours per month

Kruger Kamloops Pulp L.P. 2 665,606 0.600
Port Hawkesbury Paper LP, N.S. 2 609,323 0.656
Corner Brook Pulp and Paper Limited, Corner Brook Mill, N.L. 4 917,451 0.871
Kruger Products, Sherbrooke, Que. 3 605,083 0.991
Irving Tissue — Toronto, Ont. 4 732,885 1.091
Kruger Products, New Westminster, B.C. 5 677,174 1.476
J.D. Irving, Irving Pulp & Paper, Saint John, N.B. 6 800,937 1.498
Mercer International, Mercer Celgar L.P, Castlegar, B.C. 6 790,673 1.517
Mercer Peace River Pulp, Alta. 6 643,467 1.864
Canfor Pulp, Northwood Pulp Mill, B.C. 10 945,977 2.114
Kruger Trois-Rivieres L.P, Trois-Rivieres Mill, Que. 9 719,541 2.501
J.D. Irving, Irving Paper, Saint John, N.B. 9 647,304 2.780
Canadian Kraft Paper Industries, Man. 12 676,826 3.545
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Total recordable Total hours

incidents worked Mill frequency

Category C - Less than 50,000 worker hours per month

Resolute Forest Products, St. Félicien, Que. 0 536,816 0.000
Resolute Forest Products, Alma, Que. 0 465,858 0.000
Resolute Forest Products, Dolbeau, Que. 0 363,073 0.000
Cascades Tissue Group - Kingsey Falls, Que. 0 356,379 0.000
Kruger Products, Gatineau Richelieu, Que. 0 331,474 0.000
Kruger Products, Scarborough, Ont. 0 253,820 0.000
Cascades Specialty Products Group, Papier Kingsey Falls, Que. 0 127,894 0.000
Kruger Products, Lennoxville, Que. 0 78,984 0.000
Irving Tissue - Dieppe, N.B. 1 376,232 0.531
Kruger Products, Trenton, Ont. 1 366,953 0.545
Resolute Forest Products, Clermont, Que. 1 293820 0.680
Cascades Containerboard Packaging — Cabano, Que. 1 286,286 0.698
Cascades Containerboard Packaging, Trenton, Ont. 1 278,194 0.718
Resolute Forest Products, Gatineau, Que. 1 265,772 0.752
Cascades Containerboard Packaging, Mississauga, Ont. 1 250,377 0.798
Kruger Products, Gatineau Laurier, Que. 2 385,265 1.038
Resolute Forest Products, Kénogami, Que. 2 373,535 1.070
J.D. Irving, Lake Utopia Paper, Utopia, N.B. 2 305,702 1.308
Kruger Wayagamack L.P, Wayagamack Mill, Que. 4 577,425 1.385
Sonoco Canada Corporation, Ont. 1 139,065 1.438
Strathcona Paper LP, Ont. 2 268,359 1.490
Canfor Pulp - Intercontinental Pulp, B.C. 4 531,842 1.504
Cascades Tissue Group - Lachute, Que. 2 233,124 1.715
Cascades Tissue Group - Candiac, Que. 4 430,423 1.858
Cascades Specialty Products Group - Forma Pak, Que. 1 103,739 1.927
Canfor Pulp - Specialty Paper, B.C. 2 206,561 1.936
Kruger Packaging L.P, LaSalle Packaging Plant, Que. 4 395,898 2.020
J.D. Irving, Irving Tissue, Saint John, N.B. 3 252,551 2.375
Kruger Packaging L.P, Brampton Packaging Plant, Ont. 5 344,531 2.902
Cascades Containerboard Packaging — Kingsey Falls, Que. 2 106,430 3.758
Kruger Packaging L.P, Turcot Mill, Que. 9 277,830 6.478

(44

“We will mark 500 days without a recordable accident in July 2024. We carry out
the follow-ups required by our processes and we ensure everyone is rigorous in these
follow-ups. In 2024 we have placed significant emphasis on mental health”
— Cascades Containerboard Packaging — Cabano

2

www.pulpandpapercanada.com Summer 2024 PULP & PAPER CANADA 17



HEALTH AND SAFETY

CULTIVATING
A POSITIVE
SAFETY CULTURE

By taking a collaborative approach to HSE, the pulp and paper industry can improve mill
safety from the woodyard to the finishing section

By KyLE WISMER, HSE MANAGER, NA
FIELD SERVICES & AUTOMATION AND
NICK LISING, SENIOR MANAGER, HSE AT
VALMET

he pulp and paper industry has

begun to take a renewed, collabora-

tive approach to health, safety and

environment (HSE) on the worksite.
Organizations are promoting an open dia-
logue between mills, original equipment
manufacturers (OEMs) and contractors.
Together, they are focusing on develop-
ing positive safety attitudes, skills and
behaviours that go beyond occupational
safety compliance and move toward a goal
of zero harm. This goal demonstrates a
deeper acknowledgment and understand-
ing of situational risk, as well as meaningful
adjustments to reduce it.

The organizations leading this initia-
tive are making progress toward a posi-
tive safety culture by implementing new
processes and behaviour-based programs,
as well as supporting others as they begin
to renew their focus on site safety. With
effective planning, commitment to com-
mon goals and rules, clear responsibilities,
good coordination and open communica-
tion, partners across the pulp and paper
industry can help ensure everyone on a
worksite goes home healthy and safe.

HSE meetings

When beginning a new project, it5s easy to
think about what needs to be done to com-
plete the work. It takes a little more care and
awareness to think about what needs to be
done to complete the work safely. Mills can
hold HSE meetings and safety kickoffs for
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Some mills host safety summits with OEMs
and contractors, where participants discuss
safety and how to improve it together.

new projects and planned shutdowns. Such
meetings can include employees, OEMs,
contractors and other partners.

HSE meetings are examples of behaviour-
based safety programs. Behaviour-based
safety is a deliberate method of minimiz-
ing hazards and safety risks by predicting
outcomes of behaviours, then proactively
adjusting those behaviours to achieve a
safer outcome. It is practiced by watching
how people engage with or within a space,
process or practice and making appropriate
changes that improve safety. By taking the
time to evaluate safety risks and hazards,
teams are better prepared to work toward
safer outcomes.

For instance, there is a concern around
mechanical lifting and workers standing
under a suspended load due to the size of
rolls and equipment at a mill. Valmet, for
example, has taken a hard stance on this
issue, prohibiting standing under a suspend-
ed load as one of the company Life Saving
Rules. Field service technicians can speak

about such Life Saving Rules to customers
and contractors to implement safer practices.

In addition to a kickoff, mills can hold
daily HSE meetings throughout a project
or shutdown’ duration. These discussions
with OEMs and the contractors can help
determine evolving hazards and develop

Tongoing risk-prevention strategies. This

2 level of pre-work understanding can get

;§' everyone in a safety mindset each day and

S minimize risks through repetition. Even if

= some conversations start to feel redundant
over time, it’s valuable to have them just
in case anything has changed.

What makes HSE meetings so effec-
tive is communicating what’s personally
at stake: Why do you work safely? Some
folks think of their families, activities they
enjoy doing outside of work or future
goals. By personalizing the message, these
meetings make the understanding more
impactful and people on the worksite
more intentional.

If all parties participate in planning, com-
mitment and responsibilities, there is a great-
er chance that procedures will go smoothly.
Making these assessments and changes while
establishing expectations can help improve
the safety of the shutdown, future site safety
and continued HSE conversations long after.

Hosting safety summits

Some mills are already working toward
establishing positive safety cultures and seek-
ing support from industry partners. These
mills have hosted safety summits or con-
ferences that include OEMs or contractors.
During the summits, participants have nec-
essary conversations about safety and how
to improve it together. This allows everyone

www.pulpandpapercanada.com



to provide their perspective, offer solutions,
get buy-in and gain an equal understanding
that they can take to the worksite.

These summits can be a huge step
toward improving the safety conditions
and culture at mill sites. Summits help
mills develop and implement safety train-
ing and help everyone that enters a site
better understand safety expectations. This
level of awareness can remind personnel to
keep safety top of mind and hold all parties
accountable for the safety of one another.

Summits also improve collaboration
by starting the safety conversation in
a neutral way. It's important that mills
remain open when visiting contractors or
OEMs express a safety concern, as they
can help mills identify and mitigate haz-
ards. Fixing these hazards can prevent
accidents and help staff and visitors alike
to feel safe on-site.

Automating high-risk processes

There are some areas and processes in a
mill that have more obvious safety risks
and hazards than others. While these
areas and procedures may be made safer
through behaviour-based safety, some-

RODRIGUE
METAL
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value to the process and reduces production costs
in addition to eliminating your waste.
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times automating manual tasks is the best
accident prevention.

One example is smelt spout maintenance
for recovery boilers. When manually clean-
ing deposits from smelt spouts, operators
often come in close contact with hazards
such as molten smelt, liquor and hot gases.
Smelt spout robots put distance between
operators and physical hazards, reducing
safety risk.

For example, Valmet installed its first
smelt spout robot in a North American mill
in 2023. The robot performs the physical
cleaning cycles, while operators program
the cleaning sequence and maintain remote
control. The robot is also equipped with an
onboard camera so operators can evaluate
performance and troubleshoot issues. Auto-
mated technology such as smelt robots can
also improve efficiency and productivity, and
free operators to focus on other priorities.

Improving mill safety

In the past, mill safety was driven by
compliance. Today, mills are taking a step
beyond meeting standards and updating
processes, integrating technology, provid-
ing training and implementing behaviour-

based safety programs. The people in orga-
nizations want to make sure everyone is
safe because they genuinely care.

While operational safety is invaluable and
employee well-being is reason enough on
its own to practice a positive safety culture,
safety can also affect the overall success of a
mill. Mills with a positive safety culture can
benefit from greater productivity, reduced
costs and better morale and staff retention.
By preventing accidents, employees may
miss fewer days of work, and companies
can minimize incident-related costs. Com-
panies that tend to have a stronger safety
culture may also have less turnover and be
more attractive to potential hires.

It’s important to remember that imple-
menting new processes for cultivating
this kind of behavioural change takes
time. Mills can benefit from the positive
safety culture of their OEMs and work
with them to develop, implement and
measure progress toward their own safety
goals and create their own HSE policies.
Together, members of the pulp and paper
industry can make continual progress and
help ensure everyone works — and goes
home - safe. PPC
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PROCESS EFFICIENCY

Evaluating ROl metrics and achieving cost efficiencies for optimal paper manufacturing

By JoannEe Parma, P.EnNG., M.EnG.,
CONSULTANT, PULP SOLUTIONS

hen comparing different

chemicals used in paper pro-

duction, many factors need

to be reviewed to determine
which product adds the most value. The
use of the Return-On-Investment (ROI)
method, like the process for a capital
project, will result in a more complete
evaluation than just comparing dollar
costs per tonne of product ($/t). When
manufacturing paper that is sold by area
(for example, linerboard), the savings
in lower basis weight to achieve target
strength as well as energy consumption,
will affect the ROI. Knowing the process
bottlenecks will determine if the chemi-
cal application allows for an increase in
production rate.

Introduction

When installing capital equipment, an
ROI method is often used to compare
different options with many parameters
examined to determine the best option.
However, the cost of equipment is only
one of the parameters in the assessment.
The ROI should be the total annual sav-
ings divided by the capital cost. There
are times when the lowest-cost equip-
ment ends up being a more expensive
solution overall.

Historically, buyers have been attract-
ed by the cost per kg of product. For
commodity products, this works well.
As more specialty chemicals have been
developed, there has been a slow change
in looking at the chemical cost/t of paper
and the impact on one parameter or the
quality of the product. Even though this
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Ring Crush Index (Ibsf) vs Total Refining kWh/t
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Figure 1: Ring Crush Index vs Total Refining Energy

is better, it is still not the best way of
evaluating the true value of a chemical
additive used in the production process.

Linerboard sold in North America
must meet a specific sheet-strength
requirement and there are basis weight
guidelines for each grade. The salable
tonnes are calculated by correcting the
actual tonnes to the standard basis weight
since the selling price is based on sur-
face area. If the target strength can be
achieved at a lower basis weight, this is
usually beneficial for the paper machine
and the end user and will affect the whole
value chain.

Many things affect the strength of
the product with the basis weight being
only one of the factors. Other factors that
affect strength are refiner energy, fibre ori-
entation, formation/retention, fibre mor-
phology and the wet and/or dry strength
chemicals that are added. The overall goal
is to produce the required strength for
the minimum cost. The challenge is to
adjust all the variables that affect strength

and find the combination that results in
the lowest cost. The effect of the differ-
ent chemistries on the production rate is
an important part of the evaluation since
increases in production rate will increase
mill profits. This evaluation approach is
ROI analysis. For chemical addition, the
ROl is the net savings divided by the cost
of chemical addition.

Raw material purchase and process-
ing are examples of costs. If less fibre is
needed to meet strength requirements,
this will lower the raw material cost of the
final product. If the bottleneck of the mill
is in stock preparation, this may allow
for an increase in m2 produced per day,
adding further value.

The energy for refining is another
variable in linerboard mills. Generally,
increasing the amount of pulp refining
will increase the strength of the pulp
due to fibre development. Refining also
cuts fibres, creating fines. Increasing
pulp fines decreases the drainage of the
pulp in the forming sections, resulting

www.pulpandpapercanada.com
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in the need for more drying energy and potentially slower
speeds if drying is limited. Since the increase in strength from
increased refining allows for lower basis weight, the change
in machine speed will depend on the relationship between
increased strength and decreased drainage. Over-refining lowers
the strength since refining cuts fibres indiscriminately.

For high-performance recycled linerboard, the key strength
parameters are in the cross direction (CD) instead of the machine
direction (MD). The strength depends on fibre development and
fibre orientation. If the drainage of the pulp increases, machine
adjustments can be made to make a more square sheet. This
results in higher CD strength properties since some of the MD
strength is transferred to CD where it is needed for this grade.
Ring Crush is one of the tests used. The Ring Crush Index is the
Ring Crush / Basis Weight of the sheet. Comparing Ring Crush
Index of different operating conditions will allow for basis weight
savings to be easily calculated for the ROT analysis.

The paper mill production rate can be limited for various
reasons. Three different conditions will be examined in this
paper. If pulping or machine feed equipment is one of the mill
bottlenecks, then the machine speed is limited by the basis
weight of the paper for grades sold by area. If the machine is
dryer limited, the amount of steam needed to dry the paper
determines the highest machine speed. Sometimes, the machine
is already running at its maximum speed, so no increase in
production is available. The market is another consideration.
When the market is saturated, you may not be able to sell
increased production. On paper machines that make more
than one grade, the production rate may be different for dif-
ferent grades. For example, a low basis weight grade may be
machine speed limited while a high basis grade may be steam
limited. The ROI of chemicals is affected by what parameters
limit the production rate.

Chemical evaluations

For illustrative purposes, the effects of two products (A and B)
used to increase the strength of linerboard fibre were tested and
compared with results without the products — the base case. The
goal of the trials was to meet the Ring Crush strength require-
ments at a lower basis weight. Since the goal is to produce
the same quality of paper, the Ring Crush index was used to
calculate the basis weight for the three conditions.

www.pulpandpapercanada.com
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PROCESS EFFICIENCY

When comparing different condi-
tions for linerboard, looking at the Ring
Crush Index versus refining energy gives
a good indication of potential value of
various products. Higher Ring Crush
Index means that the target Ring Crush
can be achieved at a lower basis weight.
Lower refiner energy means savings in
refiner energy costs. How changes in
basis weight and refining energy affect the
production rate needs to be determined
for each mill and potentially each grade.

Figure 1 compares the data from lin-
erboard trials for the base case (orange),
product A (green) and product B (pur-
ple). Both chemicals resulted in a higher
average Ring Crush Index than the base
case. Product A clearly results in a higher
Ring Crush Index at lower refiner ener-
gy compared to both product B and the
base case. Product B has a slightly higher
average Ring Crush index compared to
base case, but it requires a higher average
refining energy to achieve this strength
increase.

Increases in refining energy often
result in a slower drainage due to an
increase in fines. Figure 2 shows that
the average steam consumption is lowest
for product A which also has the lowest
refining energy. The chemicals themselves
may also affect the drainage.

ROI analysis
In an examination of a strength trial for
linerboard, the following information is
required for evaluation:
1. Cost of fibre/m2
* Basis weight needed to meet strength
specifications,
* Cost of fibre ($/0).
2.Production rate
e Incremental tonnes have higher
value since fixed costs are covered
in the base production. [1]
* Production rate for linerboard is by
area, not tonnes,
e Understand the bottlenecks and
impacts for each grade.
3. Cost/m?2 of all strength developments
* Refiner energy kwh/t (converted to
m2),
¢ Cost of chemicals added ($/m2).
4. Cost of drying energy /m2
5.Percentage of first quality rolls
» Downgrading or repulping of lower
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Refining Energy Ring Crush index Steam Usage Basis Weight
kWh/t Ibsf t/t g/m2
Base Case 29 1.97 158 254.0
Product A 22 2.15 1.52 232.7
Product B 35 2.04 1.69 2453
Table 1: Case study results
Fibre Costs Refining Energy Steam Energy Chemical
$/1000m2 $/1000m2 $/1000m2 $it
Base Case $16.51 $0.24 $8.03 $-
Product A $15.13 $0.17 $7.08 $5.00
Product B $15.94 $0.28 $8.29 $3.00
Table 2: Case study costs
Savings From Added
9 Costs Net
Refining Steam Production Savings | ROI
Fibre Costs Chemical | ¢/1000m2
$/1000m2 | ,Enerey Energy Increase | ¢ /1000m2
$/1000m2 | $/1000m2 | $/1000m2
Product A $1.38 $0.07 $0.95 $22.84 $1.16 $24.09 21
Product B $0.57 -$0.04 -$0.26 $8.88 $0.74 $8.41 1
Table 3: Stock limited savings analysis
. Added
Savings From
Costs Net
Refining Steam Production Savings | ROI
Fibre Costs Chemical | ¢$/1000m2
$/1000m2 Energy Energy Increase $/1000m2
$/1000m2 | $/1000m2 $/1000m2
Product A $1.38 $0.07 $0.95 $33.61 $1.16 $34.86 21
Product B $0.57 -$0.04 -$0.26 -$7.97 $0.74 -$8.44 -1
Table 4: Steam limited savings analysis
than specification rolls lower net affected,

profit.
* When the mill is running close to the
lower limit, this may be significant.
To calculate the ROTI for the two prod-
ucts examined, the following assump-
tions are used:

» Normal basis weight of the grade is
254 g/m2,

* The paper basis weight is adjusted to
keep the same Ring Crush,

* Fibre costs $65/t for OCC [4],

¢ Value of incremental salable tonnes is
$250,

» Look at 3 different production rate
bottlenecks,

e Electricity costs $0.033/kwh, ([5],
average October 2022 to September
2023),

* The addition of other chemicals does
not change,

» Cost of steam is $20/t of steam,

* Percentage of first quality rolls in not

* All other costs /m2 are constant.

The first step was to calculate the basis
weight and energy consumption for the
base case and each product. These results
are listed in Table 1. This data was used
to calculate costs (Table 2). The costs
listed in Table 2 are the same for all pro-
duction conditions.

The first bottleneck condition exam-
ined is paper mills that are limited by
the amount of pulp they can produce.
Under this condition, the production
area that the mill can produce per day
is controlled by the basis weight of the
paper. Since both product A and B have
a higher Ring Crush Index than the base
case, lower basis weight paper will meet
strength requirements. This allows for
an increase in machine speed for stock
limited mills. Table 3 shows that both
products have a good net savings and
product A has the higher ROI. Since
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Savings From Added
9 Costs Net
ini i Savings ROI
Fibre Costs Refining Steam Production Chemical | 1000m2
$/1000m2 Energy Energy Increase $/1000m2
$/1000m2 | $/1000m2 $/1000m2
Product A $1.38 $0.07 $0.95 $- $1.16 $1.24 11
Product B $0.57 -$0.04 -50.26 $- $0.74 -$0.47 -0.6
Table 5: No production increase savings analysis
Chemical Cost Stock Steam No Production
$it Limited Limited Increase

Product A $5.00 21 30 1
Product B $3.00 1 -1 -1

Table 6: ROl summary

product B has higher refining and steam
energy per m2, both are cost increases,
not savings. The increase in production
rate has the largest impact of the ROL
High basis weight grades are often
drying limited. In this case, the amount
of steam needed to dry the paper limits
the machine speed. Both the basis weight
and steamy/t to dry the paper is required to
determine the machine speed. Due to the
higher steam requirements with the addi-
tion of product B, a steam limited machine
will need to run at a slower speed to dry the
paper. Table 4 shows that product A has a
good net savings and ROL The addition of
product B will result in a net loss, mainly
due to the decrease in production rate.
When paper machines are speed lim-
ited, an increase in production is not pos-
sible. When the market is saturated, there
is no value in increasing production rate
since increased capacity cannot be sold. See
Table 5. Product A has a net savings from
fibre and energy of $1.24 per m2 with a
ROI of 1100 percent. Product B has higher

Pneu-Logic

refining and steam energy than the base
case resulting in a net loss of $0.47 per
m2 with a ROI of -60 percent. Product B
is not an economical choice where there is
no increase in production available.

If all these factors are not included in
the analysis, the true value of the prod-
ucts (A, B) cannot be compared. In the
above example, product B has a lower cost
per tonne, being $3.00 cost per tonne of
chemical used, compared to $5.00 cost
per tonne for product A. If only the $/t
are considered, Product B would be best
choice. However, since product B does not
increase the Ring Crush Index as much
as product A, it has higher fibre/m2 cost.
Product B refining and drying energy are
also higher than product A and base case.

Tables 6 summarizes the ROI for the
different bottlenecks. Even though Prod-
uct B is lower chemical cost, it is not the
best option in any bottleneck conditions.
In fact, it only adds value in a stock limit-
ed mill. Product A adds value in all three
bottleneck conditions examined.

Co.
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Environmental impacts

Process changes often have an impact
on the environment as well as on the
economics. Lower basis weight to meet
strength lowers the environmental impact
of harvesting trees (virgin) or collecting
material (recycle) as well as transporta-
tion energy. Lowering refining energy
lowers electricity consumption. Lower-
ing drying energy will reduce greenhouse
gas emissions.

In this case study, product A has the
lowest basis weight, refining and drying
energy of the three conditions compared.
It is the clear winner from an environ-
mental impact as well as economic issues.

The environmental benefit can be
included in the ROI when there are costs
assigned to emissions. For example, the
greenhouse gas tax can be included in the
calculation. There may also be benefits in
the company sustainability plan, result-
ing in savings.

Conclusion

To accurately determine the total value of
paper machine chemicals, it is important
to consider not only the cost of chemi-
cals per tonne but also the production
rate and overall production costs. This
involves identifying and understanding
any bottlenecks in the plant’s processes.
Not considering all these variables could
result in missed opportunities to maxi-
mize the ROI of the paper machine. PPC

This paper was presented by author at Paper
Week, 2024, Montreal. Please contact Joanne
Palma at JPalma@Pulp-Solutions.ca if you
have any questions.
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CHEMICALS

KRAFT PULPING
ADDITIVES

A review of the past, present and future

By AucusTto QuinDE

ncreasing paper consumption is forcing
chemical pulp mills to find new lignocel-
lulosic resources for higher pulp produc-
tion or to increase pulp yield by using
pulping additives. In the last 50 years, we
have not seen any new kraft pulping additive
in the market. At present, the only additives
being used at industrial scale are sodium
sulfide (Na,S) and polysulfides (PS).

Some kraft pulping additives work in
the digester as oxidizing agents or as reduc-
ing agents. When using an oxidizing agent
or a reducing agent to increase pulp yield,
these additives stabilize or protect the car-
bohydrates against degradation reactions.
This cellulosic material protection can be
interpreted as less organic material going
with the black liquor facilitating the brown
stock washing operations and consequently
less organic material going to the recovery
boilers enabling higher pulp. Polysulfides
and sodium borohydride (NaBH,) have
been shown to increase pulp yield due to
higher retention of glucomannan. Polysul-
fides oxidize the aldehyde end group to
carbonyl end groups and NaBH, reduces
the aldehyde end groups to stable alcohol
end groups.

Pulping additives as reducing agents can
be used to increase the rate of delignifica-
tion. Using a normal delignification or an
extended delignification process must be
dictated by the bleaching requirements
at a specified mill. An extended delignifi-
cation will allow to lower the amount of
bleaching chemicals to improve the efflu-
ents from the bleach plant.

Additional objectives expected from
kraft pulping additives are: improving
pulp quality; reducing the refining energy
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kraft pulping additives

[Figure 1. Most important objectives forJ

requirements; optimizing the recovery
liquor cycle; and rendering outstanding
profits to pulp producers. See Figure 1.

In this paper we will review the most
important kraft pulping additives being
used in the past (i.e., 1879-2023), the cur-
rent pulping additives in the market and
the potential pulping additives that might
be introduced in the future. The emphasis
of this review will be on pulp yield and
delignification.

Pulping additives before 2024

The soda (NaOH) pulping process is the
oldest chemical pulping process that was
invented by Hugh Burgess and Charles
Watt of England in 1851 and patented
later by Hugh Burgess in the USA in 1854.
The soda and kraft processes are intimately
related as they both use a common active
chemical — sodium hydroxide (NaOH).
The kraft process uses NaOH and sodium
sulfide (Na,S).

Soda process (NaOH)
The soda pulping process uses NaOH as

Increase
delignification rate

the only active chemical for lignin removal
during a very long cooking time and high
temperatures. During this process, the
NaOH degrades the lignin molecules but
at the same time attacks the cellulosic mate-
rial. While some native lignin molecules are
fragmented by the sodium hydroxide, simul-
taneously some re-condensation reactions
take place giving back lignin molecules of
the same or bigger molecular weight. This
explains why the soda process needs a long
cooking time. During a soda process, the
fragmented lignin may recondense and/or
re-precipitate onto the pulp during cooking.

Kraft process (NaOH and Na_S)

The origin of the kraft pulping process can
likely be traced to a soda (NaOH) mill in
1879 where a chemical recovery plant oper-
ator made a mistake while compensating the
chemical losses. In this process, the opera-
tor added sodium sulfate (Na,SO,) instead
of the usual addition of sodium carbonate
(Na,CO,). The resulting pulp produced
with this modification was found to be not
only darker than the previous one (i.e., soda
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pulp) but also stronger. The German and
Swedish translation for strength is “kraft.”
This experiment originated in what is cur-
rently known as “kraft” or “sulfate” process.
The sulfate name is because of the addition
of sodium sulfate (Na,SO,) in the recovery
boiler plant to replace chemical losses. The
sodium sulfate is not the active chemical
during kraft pulping but only the source
to generate sodium sulfide (Na,S). Most of
the sodium sulfate in the recovery boiler is
reduced to Na,S. As per Kleppe, the first
sulphate (kraft) mill in the world was the M.
Peterson & Son pulp mill in Moss, Norway.

If we consider the soda process as the first
chemical process, then the sodium sulfide
must be considered as the first additive for
the chemical pulping processes. A chrono-
logical order of the most important kraft
pulping additives being used since 1879 is
presented in Figure 2.

Sodium sulfide (Na2S) - Sodium
hydrosulfide (NaSH)

As per Fleming et al., sodium sulfide is an
important reducing agent during kraft del-
ignification. Even though sodium sulfide
(Na,S) is generated during the preparation

Figure 3. Sulfur compound transformations during kraft pulping
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units of the lignin molecule. After this break-
age, the sulfide ion forms an episulfide unit
that subsequently releases elemental sulfur
(8°) into the cooking liquor. This sulfur part-
ly combines with hydrogen sulfide to form
polysulfides that to some extent decompose
into hydrogen sulfide (See Figure 3).

The delignification reactions during
kraft pulping can be seen as a competition
between degradation and condensation reac-

Developments in polysulfides pulping
can be traced back to the 1940s. The first
US patent was presented by Fuller and
Woodside in 1943. Though many tech-
nical papers have been published regard-
ing its benefits during kraft pulping and
several mill trials have corroborated these
benefits, a wider application has not been
possible after the mid-1970s. This is prob-
ably due to uncertainties in pulp strength

Figure 2. Chronological order of the most important industrial kraft pulping additives
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of the kraft cooking liquor, this chemical
does not participate directly in the delignifi-
cation reactions. Sodium sulfide reacts with
water and generates sodium hydrosulfide
(NaSH) and sodium hydroxide (NaOH) as
in equation 1.

Equation 1
Na,S + H,0 5 NaSH + NaOH

The active chemicals during kraft pulping
are sodium hydroxide (NaOH) and sodium
hydrosulfide (NaSH) which degrade and dis-
solve lignin. The hydrogen sulfide (HS-)
ion improves greatly the selectivity and the
delignification rate during Kraft pulping by
breaking (3-O-4 ether linkages in phenolic

www.pulpandpapercanada.com

tions. Condensation reactions generate new
carbon-carbon bonds that counteract lignin
degradation reactions.

Pulping selectivity

Kraft pulping selectivity indicates how
much lignin is removed in comparison
to the amount of cellulosic material being
degraded. The higher the amount of lignin
removal, the better the selectivity of the del-
ignification process. This selectivity depends
mainly on the levels of sodium sulfide in
the white liquor used to calculate the cor-
responding white liquor sulfidities.

Polysulfides (Na,Sx+1)

issues, recovery cycle drawbacks, corrosion
problems, capital costs, etc. Polysulfides
have been used at the Moss mill in Norway
since 1973.

Polysulfide generation methods

Current polysulfide generation methodolo-
gies are based on catalytic oxidations of the
sulfide in the white liquor. This oxidized
liquor is called “orange liquor”. The most
common methods to generate polysulfides
are dissolution of elemental sulfur in white
liquor; Moxy process by catalytic air oxida-
tion of the sulfide in the white liquor; Chiyo-
da process by air oxidation; Paprilox process
by oxygen addition to lime mud causticizer
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and MnO, catalyst; Quantum process by air
addition with MnO, catalyst; and Electro-
chemical process. Other variations include
the usage of green liquor instead of white
liquor.

Polysulfide is generated as shown in
equation 2.

Equation 2
Na,S + XS° — Na,S

27 x+1

The generation of polysulfides con-
sumes sodium sulfide and the sulfidity of
the orange liquor is less than half of the
original white liquor sulfidity.

When using the Moxy orange liquor it is
necessary to keep the cooking temperature
2°C above the conventional kraft cooking
temperature to maintain the same rate of
delignification. This can be explained by the
lower sulfidity of the orange liquor especially
at the beginning of the cooking.

How does it work?

Polysulfides oxidize the reducing end groups
and stabilize the carbohydrates resulting in
an increased pulp yield. This higher pulp
yield can allow to cook to lower Kappa
numbers without a negative effect on the
yield and to use lower amount of bleach-
ing chemicals to improve the effluents from
the bleach plant. As per Copur, the yield
increase by sulfur addition in polysulfide
pulping could be due to the retention of glu-
comannan and xylan giving a four percent
higher hemicelluloses content.

Polysulfides decompose at high tempera-
tures (i.e., 170°C) to give sodium thiosulfate
that represents part of the sulfur elimination
from the kraft cycle. As per Ahlgren and
Teder, polysulfide by itself has no effect on
the rate of delignification.

In Canada, the only mill using poly-
sulfides is the International Paper mill in
Grande Prairie.

How much polysulfide is required?
Polysulfide dosages are in the range of one to
three percent with yield benefits in the order
of two percent to three percent; however,
these values vary from mill to mill. Applica-
tions of polysulfides on other non-woody
lignocellulosic plants are reported.

The addition of polysulfides increases the
pulp yield for both softwood and hardwood

pulps.
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As per Pikka and de Andrade, the
polysulfide concentration depends on the
white liquor sulfidity. The higher the sul-
fidity, the higher the polysulfide concentra-
tion. They also mentioned that the yield
benefit is higher with softwoods than with
hardwoods. One percent of the polysulfide
charge improves the pulp yield by one to
two percent and the higher the Kappa, the
higher the yield increase.

The pulp yield benefit generates less
organics going to the recovery boiler which
decreases the load of the boiler. The lower
organic material decreases the steam pro-
duction and consequently decreases the
electricity production. Economic analysis
based on increased pulp production shows
that the profits from increased production
are higher than the losses from decreased
energy production.

Anthraquinone

Anthraquinone has proved its effectiveness
as a digester additive for cellulose protec-
tion and increased delignification rate. The
addition of 0.05 percent AQ on wood under
standard kraft pulping conditions at Kappa
number 30 resulted in the following main
benefits: a minimum increase in absolute
digester yield of 0.8 percent (1.2 percent
average), chip usage reduction of 1.8 percent
minimum (2.6 percent average), a reduc-
tion of 3.5 percent in alkali charge, and a
six percent reduction in black liquor solids
produced/ton of pulp.

The last chemical introduced as a pulping
additive and used successfully during kraft
pulping was AQ. It was first evaluated in
the laboratories in the 1970s, later approved
by the FDA in the USA in 1987 and finally
banned from the pulp and paper market due
to its carcinogenic effects.

Polysulfides-AQ

Anthraquinone was used in combination
with polysulfides to enhance the delignifica-
tion and to compensate for the lower nomi-
nal sulfidity of the orange liquor, especially
at the beginning of the cooking. Addition of
AQ improves the pulp yield and improves
the rate of delignification of the polysulfide
pulping.

Some researchers have proposed a syner-
gistic effect of this polysulfide-AQ combina-
tion. Jiang found that the addition of two
percent polysulfides and 0.1 percent of AQ

increases the pulp yield by about 2.5 percent
suggesting a synergistic effect. Lower yield
increments were found when using polysul-
fides at 1.1 percent and anthraquinone at
0.07 percent giving higher unscreened pulp
yield in the range of 1.3 to 1.9 percent over
the conventional kraft pulping,

Current kraft pulping additives

At present, the only kraft pulping additives
used at an industrial scale are the sodium
sulfide/hydrosulfide (Na,S/NaSH) and poly-
sulfides.

Kraft pulping additives of the
future
Current world availability and accessibility
of wood resources and/or environmental
pressures and/or government regulations,
etc have prompted researchers at private
companies or universities to study numer-
ous additives to be used in current chemical
pulping processes (i.e., soda or kraft).
Potential candidates for kraft pulp-
ing additives based on scientific papers
include: phosphonates, sodium borohy-
dride (NaBH,), enzymes, phenols, amines,
surfactants and catalysts.

Phosphonates

Phosphonates are soluble and very stable at
high temperatures and pH values similar to
those in kraft pulping. Current applications
are found during bleaching operations as
“peroxide bleach stabilizers” by chelating
unwanted metals that could inactivate the
peroxide.

Phosphonates as kraft pulping addi-
tives on aspen chips showed that 0.1 to 0.2
percent of 1-hydroxyethylidene-1,1-di-
phosphonic acid (HEDP) and diethylene-
triamine pentamethylene-phosphonic acid
(DTMPA) resulted in significant reductions
of the Kappa number (4 to 8 points). This
enhanced delignification showed a Kappa
number reduction of 5.5 points on aver-
age. Additionally, the response of these
phosphonate pulps to subsequent bleach-
ing sequences such as DEDED and OPD
allowed to reduce the ClO, requirements
and allowed higher final brightness.

Using diethylenetriamine pentameth-
ylene phosphonic acid (DTPMPA) on kraft
pulping and brown stock washing of euca-
lyptus pulps (mainly E. grandis) improved
pulp physical properties and reduced metal
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Figure 4. Kraft digester additives: Past, Present and Future
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ions when applied in the brown stock wash-
ers. This removal of harmful ions is a useful
option before the oxygen stage. The addition
of the sodium salt solution of polyamino-
phosphonic acids (SPAP) improved the pulp
physical properties only when applied to
cooking operations, but it was very effective
in removing metals when dosed in brown
stock washing,

As per Berry et al., calcium causes lig-
nin to be strongly bonded to the fibre when
cooking hardwoods. Their study included
three hardwoods and one softwood. The
application of HEDP in kraft pulping seems
to depend on the wood species being used.
When using 0.1 percent HEDP on aspen
they found an improved delignification in
the absence of carbonates. The carbonates
in the kraft liquor show the same effect as
HEDP by removing calcium as calcium car-
bonate (CaCO,). HEDP may not be an effec-
tive additive, even for hardwoods, if suffi-
cient amounts of carbonate are present in the
pulping liquor. HEDP accelerated the del-
ignification process significantly on aspen;
however, maple and birch wood chips were
not as good as aspen. Black spruce did not
show any benefit on delignification when
HEDP was added. The pulp yield increase
was similar for the three hardwoods at
around 0.4 to 0.5 percent.

Addition of diethylenetriamine pentam-
ethylene phosphonic acid (DTPMPA) during
pulping reduces the calcium content but as a
washing additive does not have any relevant
impact on the pulps mechanical and optical
properties.

Applications of phosphonates into the
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digester gave the best responses when using
aspen wood chips. Addition of HEDP on
aspen gave a substantial yield increase (four
to seven percent) and/or increased delignifi-
cation of seven Kappa number points at an
addition rate of 0.2 percent HEDP. Chelating
abilities of HEDP improved the removal of
metals, resulting in a four points brightness
increase for a given Kappa number of pulp
out of the digester. They found that HEDP
was the best phosphonate as a kraft pulp-
ing additive.

The chelating effects of HEDP are similar
to those given by EDTA or DTPA. However,
HEDP has the advantage of lower cost over
EDTA and DTPA.

Sodium borohydride (NaBH,) and
potassium borohydride (KBH,)
NaBH, is a strong reducing agent that
reacts with aldehyde and ketone functional
groups rendering stable alcohol end groups.
NaBH, has been studied during kraft pulp-
ing on several wood species: Scots pine, Pinus
radiata, Pinus brutia, Pinus pinastris, Populus
tremula, etc.

KBH, and NaBH, were added at two per-
cent during kraft pulping of Scots pine. The
screened pulp yield increased from 45.67
percent (control) up to 48.91 percent for
KBH, and up to 48.94 percent for NaBH,.
Better pulp yield increases were found for
KBH, at four percent additions.

Application of NaBH, increases the pulp
yield of a softwood kraft pulping by increas-
ing the retention of glucomannan and giving
pulp with higher tensile index. This yield
increase produces fewer fibres that overshad-

ows the negative effect of higher hemicel-
luloses content on dewatering properties
and lowering the refining energy with the
potential of giving better fibre quality for
tissue paper production. Addition of NaBH,
at one percent increased the pulp yield from
48.1 to 52.6 percent at a Kappa number 35.

Additions of NaBH, at one percent and
polysulfides (PS) at two percent to kraft
pulping of a mixture of 70 percent spruce
(Picea abies) and pine (Pinus sylvestris)
gave greater pulp yield increase for NaBH,
than for PS. When comparing at the same
Kappa number of 35, the yield increase
for NaBH, was four percent and for PS
2.5 percent. Furthermore, the pulp yield
increase by the addition of both NaBH, and
PS showed a positive effect on the strength
of low-grammage sheets.

The addition of NaBH,, to kraft pulping
of the Calambrian pine (Pinus brutia Ten.)
and Monterey pine (Pinus radiata D. Don.)
increases the pulp yield and improves the
rate of delignification. The best cooking
conditions for the Calabrian pine were: 0.5
percent NaBH,, 16 percent active alkali and
28 percent sulfidity, giving a screened pulp
yield of 56.6 percent against the control of
41 percent. The Kappa number of the con-
trol cook of 63.6 it was reduced to Kappa
number 42.1 for the NaBH,-kraft cook.
And the best cooking conditions for the
Monterrey pine were: 0.7 percent NaBH,,
20 percent active alkali and 28 percent sul-
fidity giving a screened pulp yield of 69.9
percent against the control of 53.3 percent.
The Kappa number of the control cook of
75.7 was reduced to Kappa number 58.7
for the NaBH,-kraft cook. The pulp yield
increases and Kappa number reductions
seem to be too big.

A combination of NaBH, and bio-kraft
pulping improved the pulp and properties
of European black pine (Pinus nigra Arn.).
The biokraft-NaBH, pulping studies were
done at NaBH, dosages of 0.5 percent,
one percent, 1.5 percent and two percent.
The results of this study show that NaBH,
increases the pulp yield, decreases the Kappa
number and increases the pulp brightness.

NaBH, addition at three percent to kraft
pulping of maritime pine (Pinus pinaster Ait)
gave the highest pulp yield increase of 49.2
percent for the NaBH,-kraft cook against the
yield of the kraft control of 44.7 percent.
The initial kraft control Kappa number of
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31.7 was reduced to 28.8 for the NaBH,-
kraft cook.

Phenols
Phenols in kraft pulping have been shown
to be very good candidates as kraft pulping
additives.

Addition of 2,4-xylenol (2,4-dimethyl-
phenol) on kraft pulping lowers the lignin
content and increases the pulp yield. Xylenol
additions at two different dosages (i.e., 0.375
percent to 0.75 percent) were compared by
adding 2,4-xylenol at different times during
the cooking process. The best results were
those with the dosage of 0.375 percent and
adding 2 ,4-xylenol at the beginning of the
cooking cycle with a reduction of 3.3 Kappa
number units and a pulp yield increase of
1.2 percent.

Enzymes

Lignin-modifying enzymes (LMEs) or ligni-
nolytic enzymes or ligninases or lignases are
a group of enzymes that selectively catalyze
the breakdown of lignin molecules. The
main ligninolytic enzymes are laccase, lig-
nin peroxidase, manganese peroxidase and
versatile peroxidase.

Using enzymes as kraft digester additives
is a very difficult task due to the extreme
conditions of the kraft pulping processes.
Camarero et al. working in the Wood-
Zymes European Project produced tailor-
made extremozymes or enzymes that can
work in extreme conditions. At present,
they have produced extremophilic fungal
laccases that can depolymerize lignin at pH
10.6 and a particular bacterial xylanase with
outstanding activity at pH 10.5 and 90°C.
Rodriguez-Escribano et al. are also working
on developing tailor-made alkaliphilic and
thermostable fungal lacasses that would turn
kraft pulp mills into biorefineries. Extensive
research is required before enzymes can be
used industrially as kraft digester additives.

Amines

Peterson and Wise submitted the first patent
using amines as pulping additives. Most of
the laboratory studies of amines as pulp-
ing additives have been carried out in soda
processes and very few studies dealt with
kraft pulping processes. This special inter-
est in the soda process can be explained by
the possibility of replacing the kraft process
because of its negative aspects such as low
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selectivity for delignification, environmen-
tal problems (emissions, odours), capital
intensive, low pulp yield, etc.

Kubes et al. reported the outstanding
effects of amines in accelerating delig-
nification with special emphasis on the
monoethanolamine (MEA) and ethylene-
diamine (EDA). They found that almost
all the diamines accelerated the soda
pulping to rates higher than those found
in kraft pulping. Other amines included
in this review are: o-phenylenediamine
(0-PhDA), p-phenylenediamine (p-PhDA),
1,2-propanediamine (1,2-PDA), 1,6-Hex-
anediamine (1,6-HAD), 1,4-Butanediamine
(1,4-BDA), etc.

Kraft pulping studies of loblolly pine
with ethylenediamine (EDA) at 10 percent
gave higher tear but lower burst and tensile
strengths. The pulp yield increased from
47.5 percent up to 50 percent and the
Kappa number reduced from 33 down to
28. More intensive research work is needed
in the area of amines-kraft pulping.

Amines are effective at very high dos-
ages (i.e., 10 percent to 40 percent) and
their application depends on the costs of
these chemicals.

Surfactants
A “surfactant” or “surface active agent” is
any molecule that modifies the properties
at liquid-gas, liquid-liquid and liquid-solid
interfaces by reducing the interfacial (sur-
face) tension.

Laboratory pulping studies of ethoxylat-
ed alcohols and ethoxylated dialkyl phenols
were carried out to improve the penetra-
tion of the cooking chemicals into the wood
chips. A 1:1 ratio of ethoxylated isostearyl
alcohol and the ethoxylated oleyl alcohol
gave a pulp yield increase of 3.5 percent and
areject level decrease of 2.2 percent; while a
1:1 ratio of two ethoxylated dialkylphenols
gave a pulp yield increase of 7.1 percent
and a reject level reduction of six percent.

Even though there is no current indus-
trial application of a surfactant, new or
untried surfactants might work on soda or
kraft pulping processes since not all the cur-
rent known surfactants have been studied
in the laboratory:.

Catalysts as kraft pulping additives
Many of the potential alternatives as kraft
pulping additives are expensive and hard to

recover. A possible solution would be using
catalysts. Rudie and Hart stated that “with a
high enough reaction rate and a sufficiently
high number of turnovers, even an expen-
sive catalyst can still be low cost.”

Anthraquinone (AQ) has been the only
catalyst used in industrial pulping operations
that was involved in oxidation reactions of
the cellulosic material and reduction reac-
tions of the lignin fragments during alkaline
pulping (Redox reactions). Because of this
redox reaction, the dosage application of AQ
was very small at around 0.05 percent. The
best way to prove that AQ was efficient was
by monitoring the black liquor solids of
pulp mills having a recovery boiler (bot-
tleneck) limitation. Proving a one percent
yield increase was very difficult because
most pulp mills are not equipped to moni-
tor this very small increase. However, the
black liquor solids reduction was of the
order of six to eight percent.

As per Rudie and Hart, AQ was a lim-
ited pulping catalyst because of the inad-
equate availability of cellulose end groups
to reduce the AQ to anthrahydroquinone
(AHQ) and the loss of AQ with relatively
few catalytic turnovers.

The current challenge for researchers in
the pulp and paper industry is to find an
economical catalytic pulping process that
can compete with the kraft process.

Many chemicals have been studied
as additives for kraft pulping but only a
few have been selected as digester addi-
tives for industrial applications. The new
chemicals to be used as digester additives
in the soda or kraft pulping processes
must give one or more of the following
benefits: 1) inhibit the degradation of the
cellulosic material and/or 2) offload the
recovery boiler, and/or 3) increase the
extent of delignification without losing
pulp strength, and/or 4) improve pulp
quality, and/or 5) minimize energy con-
sumption, and/or 6) be used on both
softwoods and hardwoods and/or 7) be
environmentally friendly, etc.

Good candidates as kraft pulping addi-
tives are: HEDP, NaBH,, 2,4-xylenol, ethyl-
enediamine (EDA), and a new catalyst. PPC

Augusto Quinde is president of AQuinde
Pulping Consulting specializing in kraft
pulping. He can be reached at augusto.
quinde@yahoo.ca.
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TECHNOLOGY FOCUS

FOCUS ON PROCESS OPTIMIZATION

Emerson’s Rosemount 9195 Wedge Flow Meter
Emerson has released its
Rosemount 9195 Wedge
Flow Meter, a fully integrated
solution consisting of a wedge
primary sensor element, sup-
porting components and a
selectable Rosemount pressure
transmitter. The new meters
design is ideal for measuring
process fluids with a wide range of demanding characteristics in
various heavy industry applications, including pulp and paper,
chemicals and petrochemicals, among others. The sensor’s oper-
ating temperature range is -40 to 1,000 degrees Fahrenheit (-40
to 538 degrees Celsius). The meter is available with Emerson’s
Rosemount 3051S Thermal Range Expander for measuring hot or
viscous liquids, without the need for heat tracing. Two-way digital
connections from the selected pressure transmitter to a host, such
as a distributed control or an asset management system, can be
made via 4-20 mA HART, WirelessHART, FOUNDATION Field-
bus, Modbus, or BSAP/MVS. Depending on the selected transmit-
ter, a wide range of process variables can be sent to host systems for
process control and monitoring, diagnostics, and other purposes,
says Emerson. The flow meter comes in three sensor/transmitter
connection styles — compact style, saddle style and flanged style.
emerson.com

Paprima now exclusive supplier of EZ eco smart
cleaner technology in Americas

}— Paprima shared in a press statement
A that it is now the exclusive supplier
of the EZ eco smart cleaner technol-
ogy for wires and press felts in the
Americas. The company explains in
| its statement that the EZ eco smart
4 cleaner system uses traversing high-
pressure rotating heads that deliver 150 bar (2,200 psi) operating
pressure, plus shear cleaning from the adjustable speed rotation
of the head. The 130 mm (5.0”+) diameter head is designed to
deliver twice as much cleaning area in the same time as traditional
oscillating showers. The latest development of this technology
has a 355 mm (14”) wide head with 66 nozzles (6 independent
adjustable angle nozzle blocks with 11 nozzles each, capable
of rotating +/- 30 degrees). This low-profile option provides
flexibility to fit any/all forming and/or press applications. This
technology reportedly minimizes mist, delivering energy savings.
The typical ROl is less than one year. Paprima adds that more
than 170 EZ eco smart cleaner units are now in service through-
out Asia. Europe, and North America on some of the widest and
fastest machines in the world delivering fewer sheet breaks and
defects, better CD profile, and improved machine efficiency.
paprima.ca
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Toscotec s new generation design of TT Brain DCS
i Toscotec has launched a new generation design
of its Distributed Control System TT Brain DCS.
TT Brain DCS is an open system developed on
g standard Advanced Process Libraries (APL) by Sie-
mens. Based on specific customer requests, Toscotec has designed
several additional customized functions that have been success-
fully integrated into the DCS, including tracing systems for jumbo
and rewound rolls and recipe management systems. TT Brain
DCS integrates with Voith’s QCS e BTG Group’s dataPARC, and
it can also easily exchange data with the paper mills Manufactur-
ing Execution Systems (MES) and Enterprise Resource Planning
system (ERP). Based on customer feedback and extensive in-field
experience, Toscotec developed a forward-thinking message man-
agement system that shows only messages (including warnings
and alarms) that operators need to view to be able to diagnose
the issue at hand. TT Brain DCS offers alarm filtering points for
every system or piece of equipment. For diagnostics on the DCS,
instead of sorting through hundreds of messages to retrace the
root cause of the problem, operators can now quickly filter by
the machine-affected area and are assisted by the underpinning
optimized logics that generate messages.
toscotec.com

CASCADES
WELCOMES
HUGUES SIMON
AS ITS NEW
PRESIDENT
AND CHIEF
EXECUTIVE
OFFICER

QN

Cascades

Cascades Inc. (TSX: CAS) is pleased to
announce the appointment of Mr. Hugues
Simon as its new President and CEO.

A graduate in business administration from
the Université de Sherbrooke, Hugues Simon
has over 30 years of experience in key posi-
tions in the manufacturing sector, including
as President of the Wood Products business
at Resolute Forest Products, a position he
held until recently. Previously, Mr. Simon was
President of BarretteWood Inc., where he
worked from 2012 to 2020.

His extensive experience in leadership
positions in the industrial products sector
will be a great asset to the Company and
to its customers. Mr. Simon's track record
demonstrates a deep dedication to opera-
tional excellence, customer satisfaction and
a strong commitment to sustainability and

Summer 2024 PULP & PAPER CANADA 29

innovation. These qualities make him the
ideal candidate to drive Cascades forward
and create value for all its stakeholders.

About Cascades

Founded in 1964, Cascades offers
sustainable, innovative and value-added
packaging, hygiene and recovery solutions.
The Company employs 10,000 talents
across a network close to 70 facilities in
North America. Driven by its participative
management, half a century of experience
in recycling, and continuous research and
development efforts, Cascades continues to
provide innovative products that customers
have come to rely on, while contributing to
the well-being of people, communities and
the entire planet. Cascades' shares trade on
the Toronto Stock Exchange under the ticker
symbol CAS.



COMMUNITY

GIVING BACK

The latest community outreach initiatives from the pulp and paper industry

The Canadian forest products sector is passionate and devoted — not just to the industry itself, but also to
its local communities. Here we share the initiatives of pulp and paper companies working to make positive
social, environmental and economic impacts across the country.
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4 OnJune 6, 15 staff from Cascades’ REER— : SN g
Springfield plant participated in a S
tree planting event for community
sustainability. The group planted 335

trees, including 2‘00 cornflowers, 50 4 This past March, J.D. Irving’s Pulp & Paper Division employees hit the ice to raise over
maples and 85 willows. $14,000 for a child battling NF2 (Neurofibromatosis Type Il).

4 |n June, Al-Pac team members
celebrated the rich heritage and

4 Kruger employees recently visited the Little College Primary School to offer lunch diverse cultures of Indigenous
to 700 students, as well as funding for the development of new playgrounds in the communities in honour of National
schoolyard and the purchase of recreation supplies. Indigenous Peoples Day.

Let us help you share your successes. Tag @PulpPaperCanada or use #PPCGivingBack on Facebook or X, or
send an email to the editor at srayghosh@annexbusinessmedia.com. We'd love to hear from you!
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"TAPPICLN

MAY 4-7, 2025 * MINNEAPOLIS, MN

YOU ASKED.
WE LISTENED.

TAPPICon announces exciting changes for 2025!

NEW PROGRAM is centered around six key topics impacting the industry and creates easier
session scheduling:

1. Processes, Equipment and Operations

2. Technology Advancements, Emerging Technologies and Cyber Security

3. Corporate Citizenship, Sustainability & Environmental Impact

4. Future Technologies for Materials Used in Innovative Products and Processes

5. Pulp & Fiber Innovations, Alternative Materials and Applications

6. Skillset Development, Safety and Industry Trends

BIGGER THAN EVER! In addition to paper, tissue, recycling, maintenance, and sustainability,
TAPPICon now includes pulping, engineering, and biobased topics — covering all aspects of the
Forest Products industry.

NEW SOLUTION CENTER (formerly Exhibit Hall) created to provide cutting edge solutions by top
industry suppliers. Offers Solution Showcase, Hot Topics and expertise in all areas of the mill/industry.

Interested in being part of these exciting changes? Consider speaking at TAPPICon.
Share you thoughts by emailing Tyler Mast at tmast@tappi.org.
The 2025 Call for Papers Opens Soon.

For more information about the CFP, each topic, new events,
and sponsorships/exhibiting, visit

TAPPICon.org




KEMIRA FENNOBOND™

The next level of
strength inrecycled
board production

Deteriorating recycled fiber quality, closed
water loops at paper machines, and increased
starch cost challenge paper and board producers’
ability to build strength into their products.

In the increasingly competitive environment,

the efficiency of the strength program can be

crucial for your productivity.

: A, Based on decades of experience in GPAM

manufacturing, Kemira has developed a
next-generation dry strength technology to
help board manufacturers overcome these
challenges and stay competitive. Kemira
FennoBond™ 5400 delivers a significant
strength boost cost-efficiently. The product
can be manufactured onsite or delivered as

a finished product.

Chemistry with a purpose.
Better every day.

Kémira



