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NTL Chemical Consulting was founded in 2008 in Thessaloniki, Greece,
by Nikos Pargianas to provide resin technology to the panel industry.
Mike Botting spoke to Mr Pargianas about the latest trends in resin manufacture

N ikos Pargianas has around 35 years’
experience in resin synthesis, having
worked in the field for some years before
founding NTL Chemical Consulting.

Today, the day-to-day running of the
company is in the hands of Mr Pargianas’ son
George, who joined NTL five years ago.

However, Nikos Pargianas retains the role
of managing director, despite having ‘retired’
three years ago.

NTL employs around 12 people, most of
whom are experienced resin technologists,
including external specialist consultants
who are also contracted to the business on
specific projects.

Resin manufacture is not actually what the
company does: It is dedicated to product-
based research and development of resins,
additives and other chemicals, for which it
has a laboratory in Thessaloniki’'s Technology
Park.

Complete-package engineering services
for the construction and operation of
resin plants are also offered. NTL says it
has worked in this way with companies all
over the world and says that its application
experience is a key skill.

For the production of trial boards, NTL
cooperates with various universities and
wood institutes, which have the equipment
to make and test samples.

The company was founded on the
production of formaldehyde and phenolic-
based resins and that is still a major
component of its business, although it has
obviously had to respond to the call for the
reduction of formaldehyde emissions in
wood-based panels.

NTL produces all types of formaldehyde-
class resins: from E1 down to Super EO and
to levels of natural wood, including special
hardeners, cross-linkers and formaldehyde
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Above: NTL has a research lab in Thessaloniki’s Technology Park
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scavengers, which help to reduce the final
boards’ production cost per m3.

BIO-BASED RESINS

The current aim of the company, of
necessity, is to develop ‘green’ bio-based
sustainable resins as that is what the market
is demanding.

“We have been approached by our
customers, pushing us for the rapid
development of these products and we
are working on sustainable alternatives to
formaldehyde resins,” said Mr Pargianas.

“Several wood panel manufacturing
companies worldwide, as well Institutes and
universities, are also carrying out research
projects in this field.

However, the development and production
of formaldehyde-free & ‘green’ bio-based
sustainable resins are not something new.

“The first particleboard production | have
seen using tannin as a bio-based sustainable
resin was in Australia almost 30 years ago,”
said Mr Pargianas. “The tannin was extracted
from acacia bark in South Africa and used
in Australia. Tannin from South Africa was
also used in South Korea for particleboard
production, about 20 years ago.”

These resins were not without their
problems, explained Mr Pargianas. The
tannin had to be used in powder form and
this created dilution difficulties and a dust
problem.

“Tannin needed a cross-linker and urea
formaldehyde concentrate (UFC) was used at
that time, at less than 5% concentration, and
the formaldehyde emission of the resultant
boards was down to that of natural wood.”

Other problems were also encountered:
tannin is dark brown in colour, thus affecting
the colour of the finished board; and the
particleboard produced was not stable
and “expanded in all directions,” said Mr
Pargianas.

“This was one of the main reasons, in
my opinion, why the clients stopped using



this resin. However, | have heard that some
particleboard and MDF makers in Europe are
currently trying tannin-based formulae.”

Plywood, with less susceptibility to these
problems, remains a suitable candidate for
‘green’ bio-based, sustainable based resins,
for instance soya bean, said Mr Pargianas.

Soya bean was being widely used for
plywood production in North America for
several years. Lignin is also commonly used in
the plywood industry, he added.

Latvijas Finieris, a plywood producer in
Latvia, has successfully used lignin in its
production. However, due to its rapid drying,
the content of lignin in the resin is still a
maximum of about 50%, said Mr Pargianas.
Phenolic resin is used for the other 50%.

“But the volume of plywood production is
much less [than MDF or particleboard],” he
said.

“Finnish particleboard maker Koskisen Oy
has reportedly used lignin successfully, but
without any indication of the estimated final
production cost per cubic metre,” said Mr
Pargianas.

“Soya and the cross-linking agent PAE
(polyamide epichlorohydrin) have been tried
by several particleboard and MDF producers,
including a plant in South Korea, where the
best results in terms of all board properties
were obtained when a mixture of about
50/50 soya and PAE cross-linker were used.

However, this is a very expensive solution,
since PAE's cost is several times higher than
soya bean resin,” he said.

Of course, pointed out the managing
director, isocyanate is almost formaldehyde-
free and is widely used in the production
of OSB (at least in the core layer) and with
annual plants such as straw boards.

It has also been used in small amounts
in particleboard core layers to accelerate
the line speed and, in a few cases, in MDF
—mainly for the production of moisture-
resistant boards.

The isocyanates create strong bonds and
significantly improve wet properties. Their
disadvantage is their high cost, as well as
the problem of adhesion of the isocyanate
to press platens or belts, requiring the
use of release agents, which are also quite
expensive.

“In terms of bio-based or ‘green’ resins,
other than tannin and lignin, there has
been a lot of work based on, for example,
modified starch, at both laboratory and
industrial scale,” said Mr Pargianas.

“However, all these resins require some
cross-linking agent, and, in most cases, there
was poor cross-linking, which caused low
reactivity, leading to production speed and
board performance problems, especially
with regard to moisture/thickness swelling
performance.

“EcoSynthetix, Evertree and Sestec in
Europe have all produced particleboard and
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MDF from protein-based resins, using starch,
sunflower, rapeseed oil cakes, etc, which are
by-products of the vegetable oil refining
process.

“However, this has involved significantly
increased final costs per cubic metre,
compared with commercially used UF resins.”

Mr Pargianas also said that animal blood
had been used to make particleboard
in Europe, but it was unsuccessful due
to the terrible stench given off by the
manufacturing process — and the finished
boards!

He pointed out that there is another
consideration with using protein and starch,
or any other food crop-based resin, and
that is the potential disruption to the food
chain if it became widely used by the panel
industry. Though some the materials are
from crop waste.

“We have also tried, at laboratory scale, a
few modified grades of starch and proteins,
with cross-linkers, in both particleboard and
MDF, but to obtain good board properties,
we needed to significantly increase the
amount of binders and cross-linkers and, in
most cases, we also needed to significantly
extend the pressing time. Despite this,
in most cases, the water absorption and
thickness swelling in the final board was
quite high,” said Mr Pargianas.

The problem with starch is that it is not
water-soluble, so how do you spray it? It can
cause problems with the spray nozzles in the
blowline and so you probably will need some
kind of dispersion system.

“However, in particleboard, it is possible to
use modified starch, partly in powder form,”
said Mr Pargianas.

“So far, bio-based resins still have
considerations, both in terms of panel
performance and in protein or starch
availability. As a niche product it is OK, but in
big volumes? That is very difficult.”

Mr Pargianas went on to say that NTL is
trying to use certain by-products (which are
an NTL secret), which will substitute existing

resins up to a certain level. So far, he said,
that level stands at 30%, but NTL is trying to
go higher.

He believes that any substitute resin needs
to not be in the food chain, but to be a ‘waste
product’ —and to be relatively cheap.

“You can have ‘green’ formaldehyde resins,
derived for instance from ‘green hydrogen’
or from bio-gas (methane) to produce
methanol and urea instead of from natural
gas,” said Mr Pargianas,

“But it is quite an expensive process. For
the future, | foresee that formaldehyde
will continue to be used - we can already
produce boards with the formaldehyde level
of natural wood.

“| believe that hybrid resins, using partly
green, bio-based adhesives in combination,
for example, with isocyanates or other
cross-linkers and partly formaldehyde-based
resins, are the future.

“For the time being, phenol formaldehyde
resins and UF or MUF resins, in combination
with isocyanates, already exist, but the trend
will be for expansion of their use, producing
‘Super E-Zero' boards at good line speeds.
And it is cost-effective.”

Mr Pargianas went on to say that tannin-
and lignin-based resins can be the future if
they are modified and cross-linked. But, as
they are food products, protein- and starch-
based resins can only, in his opinion, be used
as niche products.

“Formaldehyde-based resins are still the
most cost-effective option, but our aim is to
progressively move from hybrid systems to
100% bio solutions,” said Mr Pargianas.

“Our R&D department is dedicated to
advancing green and bio resin technologies,
while ensuring sustainability and cost-
effectiveness. Our focus lies in not disturbing
the food chain, but utilising natural by-
products with low value, coupled with
innovative cross-linkers.

“Faster and cheaper will forever be the
requirement [of the panel manufacturing
industry],” concluded Mr Pargianas. ®

Above: NTL has done extensive testing on bio-based resins
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