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At Portals, we pride ourselves on our 
paper making excellence.
Seamlessly combining traditional techniques with 
the latest innovations, Portals operates the only 
cylinder mould paper mill in the world, entirely 
dedicated to producing non-banknote high  
security document papers. 

Leading the industry in the fight against counterfeit 
documents, a truly independent global integrator 
of security features, Portals papers are used in the 
production of more than 70 million passports,  
60 million certificates and countless other 
applications each year, for use in more than  
50 countries around the world.

Our team at Portals is made up of subject, sector 
and manufacturing experts, specialising in the 
delivery of tailored security document solutions.

How paper is made

Lets start with the basics, how is paper made? 
Following Solution Design, and Watermark 
Origination, next comes the actual manufacture  
of the paper itself.

At the beginning of the process, the raw materials 
and stock is prepared before being pumped to 
the machine "wet end" where the initial sheet and 
watermark is formed. The process continues onto 
the "dry end" passing though dryers, presses and 
calendars before arriving in the finishing department 
where we convert the reels into webs and sheets 
according to customer specific requirements.



Paper machine: the wet end

A cylinder mould – the wire mesh 
construction that we use for 
watermarking – is then submerged into 
the vat and as the cylinder mould turns, 
the water in the stock drains through. 
Fibre is left behind on the surface of 
the mould cover and the paper sheet is 
formed. 

A stock of water, pulp and security 
features is pumped into a large vat at 
what is referred to as the ‘wet end’ of 
the paper machine. This is primarily 
because there is an awful lot of water 
involved at the start of the process!

As the paper emerges from the vat it 
is transferred to a porous woven fabric 
(known as the wire or deckle) which 
carries it to the next part of the paper 
machine – at this point, the paper is fully 
formed; however, it is still very wet at 
approximately 80% water.

Stock preparation

The first step in the process is 
stock preparation. The basic raw 
materials that are used in the paper 
making process are wood pulp, 
dyes & pigments, energy, water 
and any durability or performance 
enhancing chemical treatments. 
Cotton can also be added to the 
mix if required.

We carefully blend the selected 
raw materials to produce a “stock”. 
These recipes are also known 
as “furnishes” and are specially 
engineered to ensure that the 
finished paper requirements for 
watermark clarity, durability, 
printability and any other technical 
specifications are met.

We will also add any security fibres, 
chemical sensitisation or other 
bespoke security features into the 
papermaking process at steady 
and consistent rate, ensuring the 
optimal mix of required features 
and furnish to meet the client’s 
desired paper specification.



Paper machine: the dry end

The watermarked paper is then subjected to a 
drying process in which it is wrapped around a series 
of steam heated metal cylinders known as dryer 
cylinders. Hence why we refer to this stage as the  
“Dry end” of the paper machine.

It may sound simple, but this stage is in fact incredibly 
complex. The pressure of the steam and the speed 
of the machine must be tightly controlled to ensure 
a gradual drying gradient down the machine that 
preserves the registration of the paper features whilst 
also achieving the correct end moisture for  
the finished paper.

Following an initial drying stage, the paper is then 
submerged into what is known as a ‘size press or bath’, 
where surface treatments, suitable for subsequent 
printing processes, are coated to the paper.

After the size press, the paper is fed though a second 
dryer section to dry the surface treatment.

The paper is then run through a set of smoothing 
cylinders, known universally as “calenders”. In this 
process the paper passes between two or more large 
rollers which are pressing against each other under 
high pressure. This process gives the paper its final 
desired thickness and smoothness.

Finishing: reels to sheets

Our high security papers can be 
supplied in either webs or sheets, 
depending on the customer 
requirement. If our customer requires 
web wrapped material, we will slit 
the reel into the desired web widths 
and wrap, ready for dispatch.

For all paper that is to be supplied 
in sheeted format, we count either 
as we cut the paper into sheets or 
using reliable, automated counting 
machines that count two corners 
of each ream simultaneously to 
guarantee an accurate sheet count.

Reams of paper (500 sheets) are 
then wrapped, or bulk packed 
onto pallets and stored in a secure 
warehouse ahead of dispatch.



We pride ourselves on our ability to deliver 
consistently high security, technologically 
advanced and beautifully designed 
products for our clients across the globe.

Our commitment to manufacturing 
excellence goes beyond the just 
operational.  We also ensure all our 
papers are performance engineered 
and fit for purpose, delivering the 
optimum product for the end use.

Our in-house team of technical experts 
assist and advise on the most appropriate 
specifications to meet specific security 
document requirements, such as durability, 
readability, longevity, frangibility, tamper 
evidence and anti-scanning protection. 
In addition, all our papers are specially 
designed to ensure maximum printability, 
easy running and optimal performance.

And of course, it goes without saying, we 
come with all the necessary accreditations, 
certifications and strong industry associations 
required to be credible and leading player 
within the high security document sector.
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Expertise

Highly experienced 
design subject 
matter experts

Product, process, 
sector, solution and 
technical know-how

Provide training to 
industry stakeholders 
and authorities

Craftsmanship

Contemporary 
educated designers 
and engineers

Hand drawn 
sketching to high-
definition digital 
images

Bespoke attention  
to detail

Draw, paint, blend, 
animate, sculpt, 
model, visualise,  
edit, create

Innovation

Patent holders

Pushing the 
boundaries of design

Combination & 
hybrid feature 
expertise

Close collaboration 
with R&D, partners, 
suppliers, customers, 
authorities and end 
users

USP's

Integrated  
design solutions

Multidisciplinary  
in approach

From concept 
design to document 
realisation

Collectively 
over 100 years 
watermarking design 
and realisation 
experience


