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Versatile Biopolymer - Advantage of
an Environmentally Friendly Additive
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Increased public awareness about sustainability and
environmental protection has led to a high demand for eco-
friendly products and even to new regulatory provisions.
Thus, the need for innovative and the so-called “green”
solutions is greater than ever before and challenges the
components of a coating formulation, even if used in small
quantities only. Biotechnology has opened the door to an
entirely new matting additive with a hitherto unprecedented
combination of properties compared to conventional
matting agents such as waxes and silicas. The new additive
is based on a biopolymer, which is obtained by means of
bacterial fermentation from sugars. The biopolymer-based
product originates from renewable resources and is fully
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Figure 1:New matting additive by biotechnology
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biodegradable and GMO-free (Figure 1). Minimised foam
stabilisation and sedimentation ensure easy incorporation
and deliver highly transparent formulations and coating films
with no haziness or turbidity. Further beneficial effects, such as
a pleasant surface touch and good mechanical properties, are
observed. The best results have been achieved in UV systems,
but the additive is suitable for solvent-free, solvent-borne and
waterborne coatings.

Silica matting agents are very common and effective in every
type of coating system.In comparison with conventional
coating systems, UV curable systems are difficult to matt. One
important reason is that there is no film shrinkage, as there
is with solvent-borne coatings. The amount of silica needed,
especially for deep matt coatings, is significantly higher than
in other coatings. Standard silica matting agents often cause a
marked increase in viscosity and provide additional thixotropy.
Thus, either higher amounts of reactive diluents are needed or
specially designed wetting and dispersing agents have to be
used in order to reduce the viscosity, provide Newtonian flow
behaviour and supply anti-settlement properties. There are
many specially designed, organically modified silica matting
agents available which do not affect viscosity so much, but
these are not so efficient in terms of gloss reduction and often
exhibit foam stabilisation and lower transparency.

In general, wax additives do not affect viscosity as much
as silica, but they are not sufficiently efficient to achieve low
gloss surfaces. With some amide waxes, negative side effects
such as foam stabilisation and haziness are also observed. The
benefit of using wax additives such as modified HDPE (alloys) is
improvement to film properties such as mechanical resistance.
Often, wax additives are used in combination with silica because
of the improved film properties that this brings, notably scratch
and abrasion resistance. Polymer matting agents are often used
because of their easy incorporation and zero effect on viscosity.
Combinations are also possible with silica or waxes.
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Figure 2 : Gloss reduction of 3 selected additives in 3
common 100% UV-systems (additive dosage 7.5%, 20pm
dry film thickness)

B CERAFLOUR 1000

MARCH 2014 - CHINA COATINGS JOURNAL

31



32

BEBr— B
(R EIE/\BY 80 SENLERK)
A~ EUES
(REMERDAESSEAYT B BEET)

ZRHRGATEDREAEREHBEMAREG
MR EFRBAME  SRHERCERE LK
TERNFASTARE - B BHEXREHER
MR ERREIFEER  HI EARBREH KB
E’Miklﬁj BEET DL o

B FE N SR AU TAY RS W H R DL
MR - BEITHNEFIRINT o —R A G EIAF A HH 2
AR ER » BRAARARE LY FiRT LA B AR 58
EXLB 5T » BRI A — MR RN & ,hﬁﬁlé?‘z?ﬁﬂﬁc
BEHEFE o ZRABAEE QAR A& RIS MK B
SRR (EME) -

KRR S RN INE S B9 BB R BT TEE R
S52R2 T AEN -S4 EBHIRREARL - T
EREMRENRIRERHEESHEWE (E3) -

TRAE100%UViE AP AR SERE  FEKMER
BERUAE R W 2 20t o X LN R E [ HEH11E
B RRERE—F -

EYRSWIE T REEE REMR R —
B RI\EEENE L MENEERRMRANFBR
H < FBIRE AT NRAASE - DL BIE TIF S AN
ﬁ?u‘::'n cAMREMHERTAMBERHATEN TR

100

90 —

80

70
60
50
40
30
20
10

04

KA ‘ﬁ‘maﬁz liE’J Bifget  SMEHDPE#E  CERAFLOUR
control = T amide wax mod.HDPE wax 1000
organlc treated
silica

(%) / Clarity (%)

B

E3 : RAFRAB A REEHE (BRTNEHN2%  FIR
EEAH30pm)

Figure 3 : Coating clarity as a function of additive (additive
dosage 2%, 30pm dry film thickness)
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The biopolymer exhibits excellent matting combined
with no impact on viscosity. In comparison with treated silica
and waxes, efficiency is higher and, in many of the tested
systems, equal to untreated silica (Figure 2). In polyester
acrylate and urethane acrylate systems, it has been possible to
reduce the gloss to 10-30 with 5% of biopolymer.The gloss of
the hardened film was measured with a micro-Tri-gloss form
BYK-Gardner at an angle of 60°. This is often comparable to
untreated silica and better than all the treated silica tested.

Incorporation of the biopolymer is easy; no high shear force
is required. During incorporation, dust and foam stabilisation
have not been observed. A uniform gloss is often a major
challenge in UV systems. Even small differences in film thickness
can lead to gloss differences. Through the use of the biopolymer,
the gloss level become independent of film thickness.

In waterborne 1K, 2K and UV systems, similar matting
to other matting agents was seen in most cases. The highest
matting efficiency has been found with the untreated silica. In
solvent-borne systems, the matting properties were found to be
better than with wax additives and only in some cases similar to
silica. Combinations of the biopolymer with silica and polymer
matting agents and wax additives were found to be possible.

Transparency is also a key advantage of the biopolymer. The
absorption and scattering behaviour of applied coatings
determine how much light will pass through and how objects
will appear through a transparent product. Distinguishing
features are:

Wide angle acattering — haze
(Light is diffused in all directions causing a loss of contrast.)

Narrow angle scattering — see-through quality
(Light is diffused in a small angle range with high concentrations.)

This effect describes how well very fine details can
be seen through the film. If a matt clear coat is hazy, an
application on black primer appears grey. Transparency is
not only important for applications on dark or transparent
substrates. In wood coatings, for example, the wood grain
should be clearly visible.

The visual impression provided by the biopolymer
has been proven by haze measurement. The measurement
principle of the haze meter is as follows. A light beam strikes
the specimen and enters an integrating sphere. The sphere’s
interior surface is coated uniformly with a matt white material
to allow diffusion. A detector in the sphere measures the
total transmittance and the transmission haze. A ring sensor
mounted at the exit port of the sphere detects narrow angle
scattered light (clarity).

Films of coatings have been compared to the clear coat
without matting agent. The biopolymer-containing film has
exhibited a higher clarity compared to treated silica or wax-
containing films (Figure 3).

High transparency has been found not only in 100%
UV systems but also in waterborne and solvent-borne
coatings. The orientation of the particles has been largely
homogeneous in all systems.

The biopolymer imparts a comfortable and warm wax-like
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touch to the coating. Haptic is, in the authors’ definition,
a smooth surface with a soft touch effect. There is no
equipment for testing. Thus, a number of individuals were
asked to evaluate the samples. The biopolymer sample was
invariably judged to be the smoothest and the most pleasant.
This soft touch does not correspond to a slip increase. The
COF (coefficient of friction) of the coating with and without
biopolymer is at the same level.

The 3D microscope pictures reveal small peaks for silica,
round rises for the polymer matting agent and higher round
rises for the biopolymer.

Good storage stability was observed for the bio based additive
in all systems. Coatings were applied after storage and the
same gloss level before and after storage were obtained. In
100% UV systems, the biopolymer showed very homogeneous
in-can distribution, also after storage. In comparison, silica
tends to settle and wax to cream.

Regarding scratch and abrasion resistance, better results
have been observed using different test methods in systems
containing the biopolymer than with silica and polymer
matting agents. However, the results when compared to a
wax-like modified HDPE wax alloy have been less favourable.
No burnishing or polishing effect has been observed with
the biopolymer, and no finger marks likewise. The applied
films exhibit good levelling. Very uniform distribution of the
particles has been observed in all areas of the film using SEM.

An innovative product with excellent properties has been
developed by means of biotechnology. The product is 100%
based on renewable resources and is biodegradable. The
key benefits are excellent matting efficiency, especially in UV
systems, combined with high transparency and a warm smooth
haptic without any undesirable effect on slip. Additionally, the
product improves scratch, abrasion and blocking resistance.
It can be used in solvent-free, solvent-borne and waterborne
systems without affecting viscosity. Easy incorporation without
dust formation and foam stabilisation is combined with gooT
storage stability of the coating systems.
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