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ority, which is creating additional challeng-

es for retention systems and strength manage-

ment in particular.”

Newsprint producers are also keen to im-

prove the quality of their product, especially in 

terms of brightness.

“Newsprint consumption in North Amer-

ica has fallen steadily since 2000. Improv-

ing print quality is a life or death question for 

newsprint producers, who need to improve 

their four colour heatset printability to com-

pete with electronic media,” says Berg.

“We’re closely involved in work to improve 

brightness management on both de-inking 

and bleaching lines as well as on the paper ma-

chines – using fluorescent whitening agents, 

tinting dyes, pigments, and retention systems. 

Managing the chemistry of white water sys-

tems is also critical in terms of brightness.”

High-quality MWC paper has already peak-

ed in terms of optical properties and print qual-

ity as a result of work done over the last years.

“The priority with these grades now is to 

achieve more consistent quality.”

Chasing lower costs
Rising energy and wood costs are very topi-

cal issues for all producers of wood-containing 

paper today. Environmental questions have al-

so become the subject of consumer attention 

again, because of concerns about products’ 

carbon balance. Increasing bioenergy usage is 

also having an indirect impact on fiber prices.

“Managing CO2 is set to become an in-

creasingly important factor over the next few 

years when selecting raw material inputs and 

production configurations – and it’s already 

important. We have already started producing 

the first assessments of our products’ carbon 

footprint to meet this challenge.”

Energy accounts for around 20% of the pro-

duction costs of SC paper, and wood and pulp 

for over 30% – making more than 50% togeth-

er. Everybody is keen to improve energy man-

agement and increase yields, Kemira included.

“A major part of our R&D projects are fo-

cused on improving production efficiency by 

reducing water, energy, and fiber usage. Bet-

ter chemical solutions will enable us not on-

ly to enhance process efficiency, but also im-

prove the energy balance per tonne of prod-

uct output.”

Environmental awareness is a central com-

ponent in Kemira’s philosophy, and recycling 

and water technology know-how are key glo-

bal competences.

“Higher filler content and new gypsum 

pigments will help our customers save fiber 

and save energy.”

Listening to the customer
Mats Berg has been in his current position for 

a little over six months. He sees his role as rep-

resenting the customer inside the Kemira or-

ganization and to ensure that Kemira really 

does listen to its customers. This emphasis on 

customer-related issues is linked to his previ-

ous work in technical marketing and product 

development for magazine papers.

“We have now largely completed our work 

on bringing together our existing technology 

and product portfolio related to different types 

of paper to create broad-based service packag-

es. As we move forward, our aim will be to gain 

a deeper understanding of our customers’ re-

al-life needs and to ensure that future R&D is 

driven by these needs as much as possible.

“But it’s not simply about picking up on 

signals for future product development, as 

our sales and marketing organization is very 

much involved in this as well. I see my job as 

being just as much about putting the custom-

er’s ‘case’ across to all levels of the Kemira or-

ganization, making our people more aware of 

what our customers expect, and what they see 

as important. And I feel that this has got under 

way well too.” ■

 The new calcium sulfate crystallization 

technology and product family devel-

oped by Kemira, together with a group 

of Finnish forest product companies and for-

est industry researchers, recently achieved the 

commercialization stage. 

The technology enables calcium sulfate 

crystals to be produced in exactly the size and 

shape desired, in platy, needle, or rhombic 

shapes. Structured pigments have a very bright 

future ahead of them.

“Thanks to the new technology, we’ve 

been able to produce a product family offering 

the best solution for different customers’, ” says 

R&D Manager Esko Aarni.

The ultimate aim of the project, he ex-

plains, has been to offer customers new op-

portunities to reduce their costs, improve their 

paper machine runnability, and enhance the 

quality of their products.

“By producing pigment particles with-

in a narrow size distribution, we can improve 

the light scattering coefficient, and by select-

ing correct pigment morphology we can im-

prove the paper gloss, for example. Needle-

type crystals combine good gloss, light scatter-

ing, and coater runnability. In the case of fill-

er applications, we’re currently concentrating 

on platy like crystals and the benefits they can 

offer in terms of costs savings in different ap-

plications.

“During trial runs with customers, we’ve 

been able to demonstrate very consistently that 

calcium sulfate gives paper coating a high sur-

face strength. Used as a filler, it offers high ten-

sile strength. We’ve been able to increase filler 

content by as much as 5% over normal levels, 

while maintaining the desired level of tensile 

strength. This has the potential to offer major 

cost benefits in virtually any application.”

High paper and print gloss
In paper coating applications, pigments with a 

very small particle size give good paper gloss 

during calendaring. As a result of the low-

er density of calcium sulfate, it is possible to 

achieve the same level of gloss but with bigger 

particle size and benefit from a more advan-

tageous microstructure in coating layer; offset 

ink sets slower with calcium sulfate.

“When offset  setting is slow, the ink tacky-

ness in offset press also develops more slowly. 

This means that a coating does not need to of-

fer the same tensile as in case of rapid ink set-

New calcium sulfate crystallization technology developed by Kemira opens up the possibility of 
producing coating and filler pigments tailored to customers’ specific processes – enabling producers 
to increase their efficiency and profitability.

Mats Berg’s job is to further strengthen and enhance Kemira’s customer-focused business model.

Text Timo Hämäläinen, photos Miika Kainu and Kemira

New technology:

Customized pigments

Calcium sulfate crystals can now be produced in exactly the size and shape needed. From the left, rhombic crystals, platy crystals, and needle crystals.
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ting. On the other hand, due to bigger parti-

cle size calcium sulfate has a lower specific sur-

face area compared to other pigments which 

also reduces the coating binder demand. This 

combination of slow ink setting and low spe-

cific surface area enables coating designers to 

control the ink setting speed in a very cost-ef-

fective way by reducing the binder level.”

Less chemicals
Most visible cost savings and improvements in 

paper quality can be achieved in an acid paper 

making process by replacing kaolin with calci-

um sulfate.

“Calcium sulfate is also ideal for use in an 

acidic environment. Advantages like less fiber 

darkening and improved control of microbio-

logical deposits reduce the chemical consump-

tion when producing SC paper in acidic condi-

tions. Brightness level will be improved signif-

icantly, thanks to the high brightness of typical 

platy shape filler pigment.”

End-product porosity with platy shape cal-

cium sulfate will remain essentially the same as 

with kaolin, says Aarni, and therefore porosity-

related printability problems will not occur..

No technical issues
Although Kemira’s new crystallization tech-

nology opens up new opportunities for using 

and producing calcium sulfate pigments, the 

company still plans to develop and extend its 

wet milling-based product range. The latest 

precoating pigment developed with this tech-

nology is currently being commercialized.

“We’ve already tested coatings where we’ve 

replaced kaolin with platy shape calcium sul-

fate, and carbonate with either needle shape 

or rhombic calcium sulfate, and produced a 

100% gypsum coating. And the coater runna-

bility has not been an issue either, this is en-

sured through our knowledge and expertise in 

dispersing calcium sulfate” says Aarni.

In practice, there are no technical barriers 

in using calcium sulfate as a filler or coating 

pigment.

“The high calcium content in process wa-

ter has generally been seen as a risk. It’s been 

assumed that a high calcium level will result 

in unwanted deposit issues and finally gen-

erating paper machine runnability problems. 

It’s true that the calcium content of the water 

will increase, but there will not be any depos-

it problems. Kemira has put a lot of effort in 

understanding better the wet end phenome-

na in high calcium content and how to man-

age them. We always run wet end survey pri-

or, during, and after starting the use of calci-

um sulfate.” ■

Kemira to increase 
calcium sulfate pigment 
output
A new production line is due to be completed 

this spring at Siilinjärvi capable of producing 

25,000 t/a of calcium sulfate pigment for use in 

paper filling and coating.

The expansion is based on Kemira’s new 

crystallization technology, rather than wet mil-

ling, and will increase the site’s overall capaci-

ty to 175,000 t/a.

The new production line will enable Kemira 

to meet the projected growth in the use of min-

eral pigments as the value-added aspect of pa-

per products rises. Global demand is expected 

to increase by around 3%/a over the next 10 

years, with the use of calcium sulfate pigments, 

both in filler and coating applications, rising 

many times over. 

Kemira’s new calcium sulfate crystallization technology can make use of industrial by-products for its raw 

material input – enabling pigment products to be produced close to a paper mill.

Kemira has produced and supplied calcium sulfate pigments for coating and filler applications for mo-

re than 20 years. Up until now, however, production has been based on wet milling, and products have 

been supplied as slurries, something that has slowed their widespread adoption.

With the new technology, Kemira can now serve customers that are located a long way from where 

its pigments are produced. Calcium sulfate pigments can be supplied from Finland in powder form to a 

satellite production unit for finishing and onward delivery to the customer – or pigment production can 

take place locally if the right raw materials are available.

“We’ve tested calcium sulfate pigments in the other Nordic countries, Central Europe, and North Ame-

rica with both uncoated and coated paper grades – and we’ve got plans in place to begin pigment pro-

duction close to our customers in all of these regions,” according to Sales Manager Juha Kokko.

“As the gypsum we use as our raw material is available in all of these regions, we’ll be able to supply 

our customers cost-effectively, thanks to our efficient supply chain and network of local partners.”

Kemira has a number of projects under way aimed at investigating the feasibility of using the gypsum 

produced as a by-product by flue gases at power plants as a raw material for its pigments.

“This gypsum is potentially a perfect raw material for us, as long as it meets certain criteria, and these 

can normally be achieved with a minimum of work,” says Kokko.

Kemira has not used this type of gypsum in Finland, however, as more than enough gypsum is avai-

lable as a by-product from the phosphoric acid plant at Siilinjärvi.
“Thanks to the new technology, we can customize 
the best solution for a customer’s process to save on 
costs and improve runnability and product quality,” 
according to R&D Manager Esko Aarni, to the right, 
and Sales Manager Juha Kokko.

Kemira uses the by-product gypsum produced 
at Siilinjärvi phosphoric acid plant as the raw 
material for its calcium sulfate pigments.

Pigments from by-products
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