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Pearltec GmbH

8 The company Pearltec is specialised in research, development and distribution of
ecologically high-class and especially economical products for the graphics industry.

§ Using energy and COZ2 emission reducing materials for printing processes is top priority of
Pearltec's research and product development.

8 Including new production technologies in the manufacturing process ensures Pearltec its
quality advantage.

8 The future-oriented product range of Pearltec includes dispersion, oil-based and UV
varnishes, fountain solutions, cleaning and printing additives.

8 The cooperation with comprehensive technologies of the manufacturers of printing inks,
printing supports and printing machines ensures the innovation advantage of Pearltec.

8 By the combination of guidance and development and including our users, Pearltec
develops economically efficient system solutions for upmarket customers.
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Company philosophy

8 Pearltec isa modern, innovative and successful specialist in the graphics industry.

8§ Pearltec develops, produces and distributes high-quality dispersion, oil-based
and UV varnishes, fountain solutions, cleaning and printing additives for the
graphicsindustry.

8 Environmental safety combined with high profitability and wide technical range
of servicesistop priority of Pearltec’s product development.

8 Pearltec isknown in the graphics industry as competent partner for trend-setting
solutions with highest quality standard for upmarket customers.

§ To print with Pearltec is: fines printing



Product range
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Cracking

§ Tension cracks of the varnish film caused by shrinking of the varnish (shrink
tension)

8 Occursif there is an unfavorable ratio between ink and varnish drying. l.e. either
the setting of the ink print istoo slow or the one of the dispersion varnish too fast.

The risk of cracking is higher in case of higher colour imposition
Often it only occurs on the withdrawn control sheet or the first sheets of the stack
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Cracking

Tension cracks caused by different
drying times of ink and dispersion
varnish

Source: Schneidersdhne Deutschland.
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Measures when cracking occours
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Controlling of dryer adjustment in regard to IR/hot-air
Checking viscosity of varnish

Adjustment of drying times of ink and varnish
Increasing printing speed if necessary

Adding drying retardent to the varnish (0.5 — 1.5%)
Recommended stack temperature 27°C to 30°C

If possible, increasing varnish quantity
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Wetting digurbance

Latent aldehyde cling to the surface and Differing surfarce tensions of
disturb the film formation. (double varnish) ink/varnish are unfavorable for the wetting
and film formation of the varnish

Source: Schneidersdhne Deutschland.
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Wetting digurbance

Orange peel effect: wetting problem — rejection and tightening of the varnish

Source: Schneidersdhne Deutschland.
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Varnish absorption disurbance

UV varnishing applied wet on dry. Latent clinging, oily gases
disturbe film forming.

Source: Schneidersdhne Deutschland.
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Viscogty

§ Theindicated viscosity relates to the flowing-out time from the 4-
mm-DIN viscosity cup at a varnish temperatur of 20C

Sirring the varnish before measuring

Viscosity is temperature-dependent, the warmer or colder the
varnish the lower or higher the viscosity

12
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Inline-Varnishing unit

Roller-Varnishing unit

Adjustable rollers to transfer more or less
varnish

Source: Heidelberger Druckmaschinen
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Inline-Varnishing unit

Chambered doctor blade system

Change of varnish quantity by
replacement of screen roller

Source: Heidelberger Druckmaschinen.
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Inline-varnishing result

8 Varnish and ink are blended

8 The higher the homogeneous layer of varnish the more ideal the printing result
concerning rub resistance and gloss development

Quelle: FUJFILM Europe NV.
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Variables influencing the varnishing result

8 Printing substrates

8 Printing inks

§ Polymer plate or varnishing blanket
§ Choice of varnish

8 Dry spraying powder

8 Fountain water management
8 Dryer adjustments

8 Cleavage products

§ Screen roller

8 Printing machine equipment

16
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Printing subgrates

8 High influence on gloss result, rub resistance, wet-blocking resistance and
drying of varnish

8 Varnish functions as optic intensifier of the printing substrate surface

8 Different printing substrates offen lead to unexpected varnish resultsin view of
gloss and rub resistance

Source: FUJFILM Europe NV.
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Paper surfaces compared

matt semi-matt

%

AccV  SpotDet WD Exp 1 50um
200kv50 SE 209 1 ik

& AccV  Spot Det WD Exp
$200kv 50 SE 1871  matt

cast-coated

AccV SpotDet WD Exp 1 50um
200kV 50 SE 202 1 gloss

AccV  Spot Det WD Exp 1 50um
20.0kV 50 SE 200 1 3

Quelle: schneidersdhne Deutschland.
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Printing Ink: production of offset inks

In general a Offset inks U soft medium

Three main components:

- 1. Binding agent
- 2. Colourant
- 3. Additives

ccCcCcC

General recipe:
- 50-70% Binding agent
-5-10% Alkyd resin
- 10-25% Pigments
- 5-10% Additives (drying agent, rub protection)

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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The Vehicle

Resin and oil are cooked at approx. 200 T in the react or.

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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The influence of vehicle

Especially the binding agent (next to the pigments) is responsible for the rheologic
properties of printing inks:

high viscosity U high tack
high viscosity U low tack
low viscosity U high tack
low viscosity U low tack

U Various possible combination

The production of binding agents comprises a large part of the Know-
printing inks manufacturer

Source: Epple Druckfarben AG / Norbert Lenzgeiger
21
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The production

1. Pre-dispersion
2. FHne-dispersion
3. Addition of additives

4. Degasing/filling

Source:Epple Druckfarben AG / Norbert Lenzgeiger
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Predigoerson

Mixing of starting substances in dissolver

Sarting components:
- vehicle
- pigments

=> rough-wetting of the pigments

Pigments
+ —_—
_ Predisperson
Vehicle

wet agglomerates

Source: Epple Druckfarben AG / Norbert Lenzgeiger

Hne
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Hnedigoerson
Function: - distribution of pigments
- fine dispersion of pigmentsin the binding agent
Digperdon aggregates
a) Three-roll-mill
3 rotating cylinder with different speeds
high shearing forces @
Quality is dependent on: @
- temperature of cylinder; @
- pressure between cylinders
- viscosity and tack of inks
b) Ball-mill <
turning rotor  tight clutched balls turn around
destruction of pigment agglomerates
Influencing factors: - temperature; - energyof the rotor A
- pressure of balls; - size of balls

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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Printing Ink properties

There i1sno

UNIVE

AL PRINTING INK

that meets all possible requirements!

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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Printing Inks properties

Criteria which have to be considered when producing printing inksin order to
achieve ideal printing results in shet-feed offset:

- Printability - Templeting caracteristic - Fountain solution composition
- Drying - Stack security - Alcohol ratio

- Setting - Fastnesses - Print finishing

- Rub resistance - IR-reactive - Suitable for perfecting

- Carbonizing characteristic - Environmental safety - Printable milling

- Gloss - fresh-keeping effect

- Colour strength/ Contrast - Coverage

- Fountain solution compatability - Machine speed

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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Light fagness

What isto be undergood by the light fagness of p rinting
INks?

The resistance of a sample printed according to DIN Norm 16519 to the influence of
light without direct weather impact.

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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Light fagness

Determination of light fagness

§ Usage of 8-stepped wool scale of the textil industry

8 The methods of determination were already defined in 1965 with DIN
16525 (new term: ISO 105-B01:1994)

8 The trangition to the next higher step approximately corresponds to the
doubled period of radiation

8 The light fastness increases from strip 1 to strip 8

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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Light fagness

ana
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Source: Epple Druckfarben AG / Norbert Lenzgeiger 29



Light fagness

Metamerian

§ Colors that do not differ visually under different kinds of light are not
metameric. They have the same spectral properties.

8 Metamerism mostly occures if for example the re-creation of a color tone is
produced with other colorants (often powder pigmentsin offset printing). In
practice this is the case when a color sample is to be re-created which
originally was formulated with standard pigments and now requires special
fastnesses. In such cases a special pigment has to be used which show

different spectral properties.

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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Rub resgance
Printing ink

Without wax

before

With wax

before

Source: Epple Druckfarben AG / Norbert Lenzgeiger

With wax

afterwards™
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Choice of varniah

8 The choice of varnish influences especially the drying properties.

8 Please consider the differing drying properties when using:

M att
Semimatt
Security
Gloss

High gloss

or UV varnish

32
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Source

Printing machine with long delivery

Printing machine with triple
delivery extention

: Heidelberger Druckmaschinen.

33
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Printing machine equipment

Printing machine equipment for dispersion and UV varnishing:

8 Varnishing unit

§ Chambered doctor blade

8 Warm air dryer

8 IR-dryer

8 UV-interims dryer

8 UV-end dryer

§ Exhaustion

8 Powder sprayer (also for UV varnishing)
8 Long delivery

finest printing
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Screen roller: other engraving form (Haschur)

§ Ca. 30% higher volume

8 Quitable for laminar varnishing and iriodines
8 Closed homogeneous surface

8 Higher gloss values

8 Easier cleaning procedure

Source: Zecher
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Scoop volume of screen roller

§ Scoop volume of a screen roller is always indicated in cms¥/ms? water

Varnishing quantity (in gram) corresponds approximately to one third of
indicated scoop volume of screen rollers

8 Example: Scoop volume of 10 gs screen roller correspondsto a wet
application of 3g¥ms?

36



..............

Screen roller: Control via video microscope camera

37

\ 4



Soecial varnishing

Matt/ Gloss effects with Hybrid and UV

Source: Epple Druckfarben AG / Norbert Lenzgeiger
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Soecial varnishing with Eople BoFood MH inks

Low Migration

Source: Druckfarben Epple / Norbert Lenzgeiger
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Soecial varnishing with Eople BoFood MH inks

Low Migration

The GA inks (low odour) are used for the packaging of flavour sensitive filling and
are an absorbing system. Absorbing components are potential migrating
components. Therefore, it hasto be provided that the packaging structure (e.g.
barrier) meets the legal requirements (1935/2004 EC) regarding migration.

The migration harmless inks BoFood MH of Epple consisting of food based raw
materials and Pearltec dispersion varnishes DGLM are SQTS certified as ink/varnish
system.

Should something really migrate, it isjus foodsu ff or food additives

Source: Druckfarben Epple / Norbert Lenzgeiger
40



Soecial varnishing with Eople BoFood MH inks

Low Migration

The Epple BoFood MH / Pearltec DGLM ink/varnish sys  tem:

The BoFood MH /Pearltec DGLM ink/varnish system is our optimal solution which

meets both legal requirements and the requirements of the food packaging market
regarding printability of the inks.

Source: Druckfarben Epple / Norbert Lenzgeiger
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Parametersfor Varnish Bvaluation

8§ Gloss

§ Rub resistance

§ Wet blocking resistance
8 Drying properties

§ Sip

8 Haptic

42



Loss of Gloss Draw Back-Hfect

§ Draw Back-Hfect is a loss of gloss points between the gloss result of wet
measuring proportional to dry measuring

8§ Influencing variables are ink properties, ink film thickness, printing substrates,
varnish quantity and mechanic mixing of ink and varnish

8 Wax free or wax reduced inks lower the loss of gloss points of wet to dry
measuring

8 Wax free inks are only applicable for full-surface varnishing (rub resistance)
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Varnish failure

Blanket Printing pressure Fountain water Washing agent

\/

|nk build up on varnishing blanket or polymer
plate (digurbed varnish trander, frequent

blanket washing)
w—» ‘v
Varnish Ink SQubstrate Varnish quantity/

quality quality temperature Coating thickness

Source: FUJHLM Europe NV.
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Varnish failure

Varnish quality

Faster drying property
than ink drying

Cracking
(tengon cracks of varnish)

Ink

8 Dries slower than varnish

8§ Contraction movements of inks due to
absorption of mineral oil. Varnish has to
follow or balance

8 High ink film assists cracking

Source: FUJFLM Europe NV.

Dryer setting

Shock drying of varnish with
overdosed IR-usage

Printing substrate

The slower or less the ink can set
the higher is the danger of
cracking (Chromolux, metallized
material)
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BETTERISTHEENEMY OF GOOD!

(Quote based on Voltaire 1694-1787)

8 Thisis for us motivation and demand for the welfare of our customers

8 Customer satisfaction and customer*s benefit are the center of our strategy
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