
TECHNOLOGIES TO REDUCE CARBON EMISSIONS

IN TISSUE PRODUCTION
Even though pulp and paper mills are energy-intensive, 
our industry is one of the least CO2-intensive due to the 
wide use of bio-based and renewable fuels. The tis-
sue and towel sector, however, emits more carbon per 
tonne of paper than most other paper grades, primarily 
due to purchased electricity from fossil-fuel sources. 
ANDRITZ is contributing in many ways to reduce the 
carbon footprint for tissue production through its 
“CircleToZero” initiative.

Pulp & Paper production plays an essential role in many countries’ economies. 
While there are industries that emit considerably more greenhouse gas (GHG) 
emissions than Pulp & Paper, the industry’s GHG output (estimated to be about 9% 
globally) is large enough to attract the attention of governments and consumers.

The GHG most relevant to the paper industry is carbon dioxide (CO2), with smaller 
amounts of methane and nitrous oxide. These emissions are generally reported as 
mass of Carbon Dioxide Equivalent (CO2eq).

Twelve countries account for 80% of worldwide tissue and toweling production. Carbon 
emissions from the European Union’s (EU) paper industry have reduced by 48% 
per tonne during the period from 1990 to 2019. The EU has defined a set of 
ambitious targets to limit the increase in average global tempera-
tures. These include reducing GHG emissions by 40% by 2030 
and by 80 – 95% before 2050 (compared to 1990 levels).

Specific electricity consumption for tissue 
is highest of the standard grades, 
primarily due to the drying 
process. In a study of 
USA mills, tis-

sue production was second highest in total GHG Intensity (behind specialty paper grades) at 
1,720 kg of CO2eq per metric tonne of product from fuel, purchased electricity, fiber, chemicals, 

and transportation.

There are clearly opportunities and challenges for tissue and toweling producers with 
regards to reducing GHG emissions and strengthening the relationship with consum-

ers who increasingly prefer carbon-neutral products.

PRACTICAL WAYS TO REDUCE TISSUE’S CARBON FOOTPRINT
At a mill site, the actual production of tissue/toweling emits a relatively small amount 
of GHG, especially if the electricity and steam energy is derived from non-fossil fuel 
sources. However, in addition to combustion of on-site fuels, the tissue industry is 
also measured on its use of indirect emissions of GHG due to off-site generation of 
heat, steam, and electricity that are purchased by or transferred to the mill.

Our challenge as a technology partner with the tissue industry is to not only 
offer solutions for conserving energy and raw materials within the mill complex 
– but also to offer solutions that help mitigate or replace GHG emissions from 
“upstream” sources of fiber, electricity, water, and chemicals.

This work is part of our global “CircleToZero” initiative, an initiative to 
achieve zero emissions and zero waste. Emissions of all sorts can 

be thought of as losses or waste. Recovering, reusing, 
and recirculating these potential losses offer 

clear environmental and financial 
benefits for customers.

ANDRITZ offers a variety of practical solutions to reduce
a tissue mill’s carbon footprint in the categories of energy,

fiber, biochemicals, and automation.
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By our calculations (Figure  1) we estimate that a 
“typical” tissue machine using conventional tech-
nologies (e.g., suction press rolls and cast Yankee) 
and producing 200 t/d emits just over 47,000 tons 
per year of CO2eq. This is for the stock preparation 
system and the machine itself, and not for other 
upstream or downstream processes.

Some of our technology modules which reduce kilo-
watt hours per tonne, and therefore CO2eq/t, are 
shown in Figure 2. Implementing these modules, each 
of which has its own ROI benefits, makes it possible 
to reduce kilowatt hours per tonne by up to 17% and 
CO2eq/t by about 15%. These are significant reductions.

• �Designing the approach flow system with double 
dilution to reduce the energy consumed by the 
fan pump and screen by about 10%.

• �Insulating the heads of the Yankee to reduce 
energy losses and to reduce steam consumption 
by about 5%.

• �Utilizing vacuum blowers instead of water ring 
pumps to save about 25% energy in the main 
motors. The exhaust from the blowers is hot 
enough to be used in different heating systems 
and less fresh water is required to operate them.

• �Installing a Rebel high-performance roll cover 
(Figure  3) on the tissue suction roll can improve 
sheet dryness after the press of 1% and more, 
allowing a machine speed increase or energy sav-
ings in the drying section between 50 - 100 kWh/t 
of paper produced. The Rebel can operate with-
out water cooling, permitting energy savings up 
to 25% of the initial roll driving power requirement.

• �Installing a PrimePress XT Evo shoe press (Figure 4) 
to reduce fiber consumption and/or save energy. 
The shoe press is loaded by two pressurized 
hoses, allowing a mill to fine-tune the nip profile 

Figure 4: The PrimePress XT Evo shoe press allows fine-tuning the
nip profile to reduce thermal energy requirements and/or reduce
basis weight while preserving bulk.

STEP-BY-STEP TO CARBON FOOTPRINT REDUCTION
Our observation, based on decades of personal experience serving tissue cus-
tomers around the world, is that each mill site is unique. Sure, there are prod-
uct solutions and technology modules that are “building blocks” for a lot of 
machines and mills. But generally, these building blocks require our design and 
engineering expertise, working closely with each mill, to achieve the best results.

ANDRITZ offers solutions to reduce a tissue mill’s carbon footprint in the cate-
gories of energy, fiber, water, biochemicals, and digitalization.

for maximum dryness, or maximum bulk, or some-
where in-between. If the goal is high dryness, the 
PrimePress  XT  Evo offers about a 6% after-press 
dryness gain compared to a conventional suction 
roll – meaning thermal energy savings of up to 
24%. If the goal is high bulk at a target same dry-
ness, basis weight or fibers can be reduced up 
to 10% – reducing the corresponding CO2eq emis-

sions. In combination with the PrimePress XT Evo 
shoe press, ANDRITZ supplies shoe press belts 
and press felts to achieve maximum post-press 
consistency for the lowest possible energy con-
sumption.

Figure 2: Potential for energy-reduction with ANDRITZ technologies

Figure 1: Typical consumption data for a dry-crepe tissue machine

UTILITIES AVERAGE CONSUMPTION EQUIVALENT CO2 EMISSION (*)

Gas ~ 600 kWh/t ~ 132 kg CO2/t

Steam consumption ~ 750 kWh/t ~ 165 kg CO2/t

Electrical consumption ~ 890 kWh/t ~ 356 kg CO2/t

TOTAL ~ 2,240 kWh/t ~ 653 kg CO2/t

Total per year for production of 200 t/d ~ 47,081 kg CO2/a
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Figure 3: Rebel:
Premium polyurethane
cover for tissue pressure
roll positions, delivers
improved dewatering

“One of our major goals is to help our customers 
to reduce their CO₂ footprint. Our technologies 
help to reduce the environmental impact without 
compromising the quality of the end product.”

Carlos Gallo 
Product Director 
Tissue and Drying 
ANDRITZ
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• �Installing a PrimeDry YES heat recovery steam 
generator system (Figure  5). Steam is typically 
produced by a mill’s boiler which, due to its ago 
and steam piping arrangement, may contrib-
ute to excessive losses of steam pressure and 
energy at the tissue machine. Our solution is to 
use exhaust air from a gas-fired Yankee hood 
and condensate from the Yankee with a steam 
generator (heat exchanger) to produce 15% of the 
steam required for the Yankee, saving up to 5% in 
thermal energy consumption.

• �Installing a larger diameter PrimeDry Steel Yankee 
in combination with a steam-heated PrimeDry 
Hood. Steam generated with biomass is used in 

both systems resulting in a drying system with zero 
CO2eq emissions.

• �Another possibility is to use biomass to gener-
ate renewable bio-syngas to replace fossil fuels 
when firing the Yankee burners. Sofidel, a major 
European tissue producer, entered into a long-
term collaboration with Meva Energy to build and 
operate a syngas generation plant at Sofidel’s 
Kisa, Sweden mill, utilizing biomass as the feed-
stock. This will enable the mill to reduce CO2eq 
emissions by 8,500 t/a. ANDRITZ Novimpianti air 
and energy and ANDRITZ burner experts are col-
laborating in the project, which also involves the 
Department of Energy of Pisa University.

• �Some tissue producers are considering on-site 
cogeneration of electricity, especially when there 
are no sources free from fossil fuels for purchased 
electricity. ANDRITZ offers the option to use hot 
air from the turbine exhaust to heat the Yankee 
hood, allowing conventional hood burners to be 
switched off (Figure 6). The hot exhaust air can also 

be used to generate steam for the Yankee. With 
cogeneration in place, a mill can be self-sufficient 
from an electrical view and may be able to sell 
excess kilowatts to the grid to generate revenue.

• �Hydrogen (either purchased or produced on-site 
via electrolysis) can replace natural gas and sig-
nificantly reduce CO2eq emissions. Hydrogen can 
be used to replace 100% of the fuel used to heat 
the Yankee hood while also partially replacing the 
fuel used in a cogeneration system. Combustion 
of hydrogen provides a direct reduction of CO2eq 
and CO emissions by about 15%.

For mills located in regions where CO2eq emissions 

are restricted, but there is increasing consumer 
interest in higher quality products, a new technol-
ogy PrimeLineTEX machine (Figure 7) may be wor-
thy of consideration. The PrimeLineTEX produces 
a “textured” sheet with quality much better than 
dry-crepe and close to TAD. The required energy is 
slightly higher than dry-crepe, but about one-half 
that of TAD. The higher quality of the TEX products 
opens the possibility to substantially reduce (up to 
30%) the fiber input compared to dry-crepe.

While the reduction in water consumption is not 
directly related to CO2eq emissions reduction, the 
transport and treatment of water in a tissue mill 
require energy and chemicals. We have a portfolio 
of product solutions to close the water loop in the 
mill, as well as the ability to recover evaporated 
water from the Yankee/Hood systems and recircu-
late it for tissue production.

Current lab trials at the ANDRITZ Tissue Innova-
tion and Application Center (“TIAC”) in collabo-
ration with a global leader in chemical supply are 

designed to develop sustainable and state-of-
the-art bio-chemicals for tissue production. These 
bio-renewable products will contribute to overall 
carbon emissions reductions.

Any tissue mill can benefit from digitalization to 
improve efficiencies and repeatability. Digital 
solutions such as ANDRITZ Metris are well suited 
to optimize production while minimizing a tissue 
mill’s total GHG emissions. Since there are very few 
integrated tissue mills existing today that have 
access to steam generated by sources free from 
fossil fuels such as black liquor or wood waste boil-
ers. The Metris APC Tissue Energy Balance solution 
would be beneficial in minimizing steam and elec-
tricity requirements. The result is less of a demand 
on the mill’s main steam requirements, allowing 
for a reduction in fossil fuel usage (and the cor-
responding reduction in GHG emissions). Other 

Metris solutions include advanced dryer controls 
to save considerable energy with excellent pay-
back. Metris APC solutions enhance the standard 
regulatory or DCS-level controls found in a typical 
mill and are specifically focused on optimization of 
throughput, quality, and cost. A major advantage 
to tissue producers is the use of integrated Artificial 
Intelligence (AI) and Machine Learning (ML) in these 
digital systems, which can duplicate the decisions 
of the very best operators to avoid sheet breaks 
and other downtime. These systems also “remem-
ber” start-up and shutdown sequences to mini-
mize waste or disruptions and can handle chang-
ing conditions and adjust accordingly.

Figure 7: PrimeLineTEX tissue
machine to produce textured
tissue of a quality being superior
to dry crepe and very close to
structured (TAD) tissue, while at
the same time achieving
significant energy savings.
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Figure 5: PrimeDry YES heat
recovery steam generator system
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Figure 6: CoGeneration
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