Innovative hyperdispersants
for water-based digital inks

One of the most important characteristics of Lamberti’s prod-
ucts is their transversality, which enables them to be used in
many different departments across multiple industrial sec-
tors. Each individual product can be developed by R&D and
technological centres involving many application labs.
Nowadays Lamberti’s strategic role is to provide state-of-
the-art technologies, as evidenced by its strong presence
in innovative sectors such as grinding media and polymeric
surfactants (i.e. hyperdispersant agents). In recent years the
company has focused its R&D efforts on water-based hyper-
dispersants.

Combining oleochemistry (surfactant), acrylic and polyure-
thane technologies, Lamberti has developed a new brand of
polymeric dispersing agents called the Fluijet® series.

e Fluijet® for solvent-based formulations: The main char-
acteristics explaining the outstanding dispersing proper-
ties of Fluijet® are its multiple chains (like the teeth of a
comb) with a high affinity for the continuous phase, result-
ing in a high level of steric stabilization. The multiple an-
choring points on the backbone of the comb assure much
better coverage of the dispersed phase.

Fluijet® for water-based formulations: Anionic comb
polymers that combine acrylic and oleochemical technol-
ogies, developed by Lamberti's R&D teams to form the
backbone and the teeth of the comb. Lamberti has de-
signed products with different backbones and different
types of teeth.

The following products complete the range of additives for
Lamberti’s digital solutions:

e Printojet: solvents & media for grinding organic and inor-
ganic stains/pigments to a sub-micron particle size for the
formulation of inkjet printing inks.

e Tensiojet: a family of special surfactants for surface tension
adjustments, levelling action and anti-hydrorepellency.

} How do hyperdispersants work?

Hyperdispersant agents are polymers that combine dispers-
ing properties with a surfactant capability. Their unique an-
choring functions and stabilizing tails can be modified ac-
cording to the solvent system and substrate.

Hyperdispersants have the important characteristics of im-
proving solid particle dispersion, reducing interparticulate
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attraction within that dispersion and improving system sta-
bility.

Stabilization is achieved through the absorption of stabi-
lizing molecules on the surface of the particles. The repul-
sive forces prevent other particles from approaching close
enough for the attractive van der Waals forces to cause ag-
glomeration.

) How application labs carry out R&D

Once a suitable chemical structure has been identified and
its synthesis has been worked out, the application lab cre-
ates a benchmark method for evaluating them.

Due to its longstanding experience, Lamberti is well aware
of the needs of technology and its partners, and can design
a digital ink accordingly.

This way Lamberti can create a reference pattern (using the
Properties Evaluation Method, or PEM) to screen the results
of R&D.

)} Inkjet P.E.M. (Properties Evaluation Method)

When the ink has been obtained, the application lab im-
plements a protocol for the purpose of evaluating the per-
formance of the hyperdispersant through specific analysis
methods, focusing in particular on ink stability.

Ink analysis:

e Rheological analysis 0-1600 s-1 at 35-45°C

e Density at 25°C

e Particle size distribution

e Filtration test using Bluenco equipment at 1.5 bar constant
pressure (5 and 2.5 micron polypropylene filters).

Stability methods:

e Turbiscan equipment: This allows any kind of destabiliza-
tion process such as sedimentation, creaming and floc-
culation/coalescence to be detected and quantified at a
very early stage. The instrument is based on Multiple Light
Scattering (MLS).

e Litesizer equipment: This enables the stability of a colloi-
dal dispersion to be determined by measuring the zeta po-
tential, which is the sum of the net charge of the particle
surface and the surrounding layers (at the slipping plane)
and is expressed in millivolts.

e Static evaluation: visual checking of sediment after 2 weeks
at 50°C.
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) Example of a water-based ink study

In the R&D study, Lamberti identified two promising hyperdis-
persant agents (Fluijet W A and Fluijet W B) designed for wa-
ter-based inks.

It was decided to compare their performance with a reference
hyperdispersant agent.

In order to evaluate its dispersants, Lamberti focused on the
stability of the inks, specifically in terms of sedimentation,
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particle size distribution and rheology

GRINDING PROCESS DATA

Sample 1 m Sample 3 Sample 4

DIGITAL INKS
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Ink particle size d(50) (um) 0.353 0.335 0.328 0.352
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STABILITY TESTS

Notes to table:
(1) TURBISCAN: The overall stability of inks can be calculated and quantified with the single number TSI (Turbiscan stability index); the lower
the value the better the stability.

(2) LITESIZER: The higher the magnitude of the zeta potential (highly + or highly -), the more stable the colloid.

FFE:
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digital inks to be predicted. This statement is confirmed by the EPASFRAEME. Litesizer A0 Turbiscan I pY 45 RIUESE
results of the static stability, Litesizer and Turbiscan tests. X TIiIX—UE X
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