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Introduction

UV cured inks is one of the fastest growing segments in the printing ink industry today. It has
gained acceptance for use in lithographic and flexographic printing as well as screen-printing.

The use of carbon black in UV cured ink presents some interesting challenges:

e Since carbon black absorbs UV radiation, it interferes with the cross-linking of the resin
system in UV inks thus requiring either the addition of more photo initiators or higher ener-
gy for cure.

e Black UV inks tend to build viscosity upon storage, in some cases even to the point of
premature curing in the ink container.

MOGUL E a powdered carbon black, and BLACK PEARLS E, a pelleted carbon black,
are designed specifically to meet the demanding challenges of UV inks. Because 3 roll mills
are the predominate means of dispersing carbon blacks for UV inks, the information
presented is focused on the powdered MOGUL E carbon black. Similar results are expected
with the pelleted BLACK PEARLS E carbon black.

MOGUL E carbon black consistently demonstrates lower cure energy and better aged
viscosity stability than other carbon blacks evaluated in both lithographic and flexographic UV
cure inks while maintaining a good balance of coloristic and dispersive properties.

MOGUL® E Carbon Black Performance

Cure Energy

One of the major costs associated with UV cure inks is the photo
initiator package.

MOGUL E carbon black has been shown to consistently require
lower energy to cure than other carbon blacks commonly used in
UV ink applications.

A common error in such experiments is to use films that are too thin :

or contain an unrealistic loading of carbon black. J—
These results are based on systems at 20% carbon black loading

and optical densities of 1.5 for the lithographic inks and 1.9 for -
the flexographic inks. -4
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Comparison of MOGUL E carbon black to commonly accepted
standard carbon blacks for UV applications demonstrates that
MOGUL E carbon black consistently requires lower cure energies
even when several different photo initiator packages are used.
This indicates that the lower cure energy appears to be
independent of the photo initiator choice.

Cure Energy for Different Systems
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At higher photo initiator levels the difference in cure energies is
lessened, but still present. It is believed that if the photo initiator
loading is high enough the effect of the carbon black on cure is
insignificant. This trend is seen in both lithographic and
flexographic inks.
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Cure Energy vs. Photo Initiator Loading
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Viscosity Stability

Viscosity stability during storage is a frequent problem for UV inks.
MOGUL E carbon black has shown very good stability upon stor-
age and in heat aged stability tests. Samples of flexographic UV
inks have been stored at ambient warehouse conditions for a year
with little to no change in viscosity or settling.

Flexographic Ink Viscosity Stability
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In addition to the typical storage conditions, UV inks are also
subjected to heat aging to determine the viscosity stability.
A common heat aged stability test is to store inks at 140 degrees
Fahrenheit and measure the viscosity change over time.
The heat-aged stability of MOGUL E carbon black is superior to
that of the competitive carbon black in UV inks.



