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What is printing?
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Line work
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Halftone dots
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Process color
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Some Common Printing Processes
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Screen Printing
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Screen printing — process
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Screen printing — inks
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Lithography
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Lithography — process

W O=0A & A =0B%| O¢ %RADB= &1 ¢ %O

Bﬂﬂ&ﬂ@u&cﬂA DD]][M*[CEB—MAD%" MIAA
b1’ MbAL Ay~ [Ad ™ (4 (MATAAT ML

* %0 A MAAMAAM M1 A AME [APPM (TTA
o AF 9

=\ VA bAe * m* MbIAS 0 As ANy @ A [m[A
A [* & A MAMACAS AMCMTA (TPmATA
ATTA DD[CI/IMSA(D Am koMl AT MPAA N

%0 A A MMPDDDDA N * % APy LATA
® A MAAMATAHMAT

—AMA A (M MBIATIAN* At MIATAN® aMA
P bM s P AIA* imIA MA A MATA MA
b U TTAM




W O=0A & A =0R%)| O¢ %RAM= @1 ¢ %O

Lithography — ink properties
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Gravure
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Gravure — process
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Gravure — engraved roll
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Gravure — ink properties
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Flexography
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Flexography — process
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Flexography — ink properties
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Resolubility — why it matters
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Dry Offset
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Dry Offset
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Digital
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Digital Printing Types:
Overview
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Drop-on-Demand Inkjet:
Formulation Challenges
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Printing Overview
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Particle Size

Gravure Flexo Lithography Screen Digital
Typical Up to 600 m/min ~ 450 m/min 600-700 ( heatset) 100 m/min ( rotary ) 30-100 m/min
Print Speeds 15000-18000 iph (SF) (state of art)
Typical Ink 20-25 secs Zahn 2 20-25 secs Zahn 2 40-100 Pa.s 1-5Pa.s (flatbed) 6-15 mPa.s solvent/UV
Viscosities 0.05-0.2 Pa.s 0.05-0.5Pa.s Lower for rotary 2-5 mPa.s aqueous
Typical Wet 7-15 3-7 0.5-2 8-30 6-12
Film Thickness ( um ) (multiple passes )
Typical < 8um < 4um < 4pm - Mean of 0.05 — 0.2um

Max. of 0.5 — 1.0um

Main Binders

Nitrocellulose, Cellulose
Acetate Proprionate,
Polyvinyl butyral,
Polyamide,
Polyurethane, Polyvinyl,
Acrylics, Acrylated
Oligomers

Nitrocellulose, Cellulose
Acetate Proprionate,
Polyvinyl butyral,
Polyamide,
Polyurethane, polyvinyl,
Acrylics, Acrylated
Oligomers

Modified rosin esters

( phenolic),
Hydrocarbons, Drying
oils ( linseed oil, alkyds )
Acylated Oligomers

Polyvinyls, Plastisol,
Acrylated Oligomers

Polyvinyl, nitrocellulose,
Acrylated Oligomers

Main Solvents

Alcohols ( ethanol, n-
propanol ), Esters ( ethyl
acetate, n-propyl acetate

), glycol retarders (
ethoxy propanol ), Water
Ketones, Acrylated
Monomers

Alcohols ( ethanol, n-
propanol ), Esters ( ethyl
acetate, n-propyl acetate

), glycol retarders (
ethoxy propanol ), Water
Ketones, Acrylated
Monomers

Petroleum distillates
(heatset inks, 260-290°C ),
Mineral oils,
Vegetable Oils ( linsed,
soya, rapeseed etc )
Acrylated Monomers

Glycols,
Acrylated Monomers

Water, Glycols, esters,
ketones, Acrylated
Monomers
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What is Color?
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What is Color?

Color is the physiological

perception of an object

exposed to light

t; BrRANDTtechnologies, uc {
a Xenon arc company



W O=0A & A =0R%)| O¢ %RAM= @1 ¢ %O

What does that mean?

No light —> no color

Three elements are necessary for perception of color:

1. Light: emitting energy
2. Object: absorbs a part of energy and re-emitting the rest as energy

3. Receptor: vision allows us to perceive color

/
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Perceiving Color — Color Vision

» Light enters the eye through the
cornea, iris and lens and is
imaged onto the retina.
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Light receptors, cones and
rods, absorb some of the light
and generate a signal that is
interpreted by the brain.

Cones are the receptors
that are responsible for
color.

ti
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Electromagnetic Spectrum

Radio waves

500 600

—

Visible light
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Describing Color

Lightness:

“Attribute by which a perceived color is judged to be equivalent to
one of a series of grays ranging from black to white.” (ASTM E 284)
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Describing Color

Hue:

“Attribute of a visual perception according to which an area
appears to be similar to one of the colors, red, yellow, green,
and blue, or to a combination of adjacent pairs of these colors
considered in a closed ring.” (CIE 17.4)
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Describing Color

Chroma / Saturation:

“Attribute of color used to indicate the degree of departure of
the color from a gray of the same lightness.” (ASTM E 284)

Wikl chiorEg shrong chroma

chroma
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(CIELAB) L*a*b* Color Space

The three coordinates / | * ¥
position any given color in a —
3-dimensional space < d /

. *Yelllow
Green SIS E— - / - —pe  Red
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CIELAB Color Space

o2 MA*. M

e  Two additional coordinates, C* and
h, are calculated from L*, a* and b*
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R T * Hue, h, is a polar coordinate
defining a color’s position relative
to the +a* axis (assigned 0°)
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(Green) (Red)

-a* tat  Chroma, C*, represents a color’s
distance from the neutral center

» C*is the hypotenuse of the right
triangle formed by a* and b*

Blue « The hue angle can be determined
b through trigonometry
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L*a*b* vs. L*C*h

[Yellow)
+b*
e - + L*,a*&b*andL*, C*&hare
B simply two ways of describing
’ the position of the same point
e tar
N . L*=61.15,a* = 30, b* = 40
« L*=61.15,C*=50, h=53.13°
(Blue)
-b*

Most of the US tends to prefer using the L*a*b* coordinates
B BRANDTteSI;IQgIchies uc

company



Pigment Properties

As a powder:

Particle size
Specific surface
Oil Absorption
Density

Bulk density

Dry content

pH

Conductivity
Toxicity

Safety properties
Heat stability
Inherent Compatibility
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In a medium:

Hue

Chroma

AE*

AH*

Color strength
Transparency

Hiding power

Flow properties
Dispersibility

Stability to flocculation
Heat stability
Fastness to overcoating
Weather resistance
Gloss
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Opacity/Transparency
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What is Metamerism?

Metamerism is the phenomena in which two objects

u MIASe mMm[t e M*AA P A ﬂﬁ/ﬂ)ﬁ Amseem to have the same color under one light source, but

different colors under another light source

Metamerism is caused by using different pigment
chemistry or materials in the paint formulation

llluminant F11 (TL84)
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Colorants for Inks
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Types of colorants
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What is a dye?
What is a pigment?
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What is a dye?
What is a pigment?
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What is a dye?
What is a pigment?
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What is Color Index?
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Color Index (Cl)
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Isoindolinone Diketopyrrolopyrrole — DPP
C. l. Pigment Yellow 110 C. l. Pigment Red 255
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C.1.Pigment Violet 19

Cinquasia® " A° MR A DM 3

Red

L 4100 HD  aamiae® Y MALA® Prg

Cinquasia
Violet
L 5120

Mass Tone
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PY 139 Examples
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Organic Pigments
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ORGANIC
Pigments

Anthraquinoids -
Dioxazine

DPP

Isoindoline
Isoindolinone
Perinone
Perylene
Quinacridone
Quinophthalone
Thioindigo
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‘ POLYCYCLIC |

|
METAL-

COMPLEX

Triaryl-
carbonium

Acetoacetarylides
Azo Lakes
R-Naphthol

Naphthol AS
Pyrazolones

Pyrazoloquinazolone

MONOAZO

Cu-Phthalo-Other

cyanine  Metal
Complexes

Benzimidazolon
Diarylides

Condensation L pyrazolone

L
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What is the difference between organic and inorganic pigments?
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What do they look like under a microscope?
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Influence of particle size on transparency and opacity

ANNAP2A A om
2 UCTTAM
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Influence of particle size on color strength
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How do properties of organic and inorganic pigments relate to particle size?

Organic Inorganic Q

Particle size

Transparency

Opacity

Color strength

Chroma

© 0 0
NP O D
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Fastness Properties

Failure Mode:
Pigment degradation
Step 1 of 4

Binder ".‘ '0
. ®%a. L AR g
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Fastness properties
e.g. weatherfastness
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Failure Mode:
Pigment degradation
Step 1 of 4

Binder .’.. "
. ®8 AR, ‘

Substrate
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Fastness properties
e.g. weatherfastness
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Failure Mode:

Pigment degradation

Step 2 of 4
Binder . ‘ ' ‘
j_/' s B®e ¢

Substrate
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Fastness properties
e.g. weatherfastness
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Failure Mode:
Pigment degradation
Step 3 of 4

Binder .’ .‘.
8 B®%e ¢

Substrate

Pigment

W O=0A & A =0R%)| O¢ %RAM= @1 ¢ %O



Fastness properties
e.g. weatherfastness
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Failure Mode:
Pigment degradation
Step 4 of 4
. Qo o
Binder / Q ""Fadmg

Pigment __— e b e

Substrate
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How do properties of organic and inorganic
pigments relate to particle size?

Property Organic Inorganic @

Particle size

Transparency

Opacity

Color strength

Chroma

Fastness properties

@@@@@.
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Pigments and Performance - Overview

BRANDTtechr

Pigment Inorganic Organic Organic
Properties Classical High Performance
Color, Purity Often Dull Usually Bright +/- High
Opacity High +/- transparent | +/-transparent
Color Strength Middle to Low Normally High | Usually Bright
Lightfastness Good to High Low to Middle Good to High
( Blue Wool Scale ) (7-8) (<7) (7-8)
o ST LTS S R Varies/Chemistry Insufficient Middle to High
rleat Resistance > 500°C 150°C t0220°C | 200°C to 300°C
Solvent Fastness High Middle to Good Good to High
Chemical Resistance . , High .
Varies/Chemistry except salts High
Product cost Low to Middle Middle High
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Pigment Manufacture
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Synthesis

Raw Materials Addition Rate Agitation EefIL[
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Chemical and Physical Conditioning

Chemical Finishing Mechanical Finishing

Crude Ripening, Pasting Milling, Kneading Press Cake
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Finishing

Surface : Blendin .
Press Cake Packagir?g Finished Product

t; BrRANDTtechnologies, uc ¢
a Xenon arc company



W O=0A & A =0B%| O¢ %RADB= &1 ¢ %O

Organic Pigments - Auxochromes
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Organic Pigments: Auxochromes

@ @ @ Pigment Red 122

Pigment Violet 19 |

Pigment Red 202
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Pigment Crystallography

Polymorphism
Arrangement of a molecule can be different in the crystal lattice. This leads to
different pigments with different colour and performance :

m: ¢ APEHIT* MAwt 1 5 0 . .

T MEA AC s B form — reddish violet y form — bluish violet

£ 1 ok [ AP A" S et T4 . - .

= 1L AATANEE N AMBBE | SR It Ml

o form — reddish blue B form — bluish violet
= 1L & ATANSEw AMbBE | SR AG* (1]

= TL & BA m*d] A AN TPL
B — 1L & ATAVEERA (vm* o1 SR AP 51 A A AT (1D
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Pigment Crystallography

Particle Size
Crystal shape and size can be manipulated by both physical and chemical methods

employed during the stages of manufacture and will play a key role in the end
properties of the pigment. Electron Microoraphs

—1 bb PIIANMAT MAA® MR+ A bM 5
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Pigment Crystallography
—A TP MA B
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Pigment Crystallography

i (TP MA SMA* B [P
o0 M f O0CA (* [ Q

Greenish Cyan
Greenish Yellow

Yellowish
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Pigment Crystallography
A [TEPMA DA * blem « (P AWML M TBML]

Greenish Reddish
Greenish Yellow Reddish

Yellowish Magenta Bluish
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Effect Pigments

A




W O=0A & X =08%| O¢ %RAAB= &1 ¢ %O

What is the difference between color and effect pigments?
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What is the difference between color and effect pigments?

q-<M

g A* AT 2 NA ATPM g AMAMO M
=[] A*PA CIA* [T AM*TA
g oM MuMP(A g © M* [
%) A*PA =" A MAMIMP (A
"o o Ml Q° M [
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What is the difference between color and effect pigments?

oMU | M*OA Rs © TFACA
SUY - o -
ol Al r"amA s Lo A
£ DAMBA
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tg BRANDTtechnologies, .«
a Xenon arc company

59



W O=0A & A =0B%| O¢ %RADB= &1 ¢ %O

What is the structure of effect pigments?

q-<M

wa’DD&
"0 ° MLl

¢ [A* T Alv* LAACMAP PAATA NTTA
PUANBRS 01 AGA* e © AB1 M

ATk MAIATMAAR © dfs 0 3 [Tdie A
PCAMbIS 01 AT Al b
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How do effect pigments function?

¢ LA* [T A [A

MuMPAQ © M* [
* skt T . euvP o * A*BRA [T dx A
eurMP @ A* BIATA D°CDD:DJ AL
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Transparent effect pigments
e.g. based on mica

« BNomA ® AumlA [0 BB,
« CLA* [T ADr* [CN |5 Avir AP [B-MAf bW
o -0 IIMAF AT PAG * R Mbb ©
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N2
AN
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Transparent effect pigments
Influence of coating thickness
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Thickness of layer determines the interference color

White (Pearl)
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Opaque effect pigments — aluminum
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Opaque effect pigments — coated aluminum

o A3 ° g2 RUAMBRA: O] AT* AL dM
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Effect Pigment Key Points

o ! W“ }‘G%qﬁj
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Daylight Fluorescent-Defined

* Ro" [ACWAL (TAG Advv® | (1 (Mg T MIA: mmmmmmmdxmmmmmm%mm%mmmmm*. M2
5 Arv® . [ T8A) MAMUE® 010 APP: (TAs o o A1 mAE divAM o * Ak MAT MPITE © A*BIP* [k M* [ AT 1
o A*mmmbmmmﬂm
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« =nADAR POAG*A 5§ *o Jag' *o

© =mAdA® GTGFAL *o Jal' *o
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Visual Model

M A 1 0
L5 %o Jay *o ATAA o "MA
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Fluorescent Pigment Technology-Chemistry

¢ —_% O ML
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Fluorescent Pigment Manufacturing Technology

© A4 D A= P*bM* CAG*
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Fluorescent Pigment Manufacturing Technology

© Ao D A= P *bM* [AD*
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Production

Dry raw
materials _
Pour into tray for
drying
I—

3. Hammer Mill
4. Jet Mill

Creates fine
powder
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Fluorescent Pigment Manufacturing Technology
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Fluorescent Pigment Manufacturing Technology
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Fluorescent Pigments-Product Types

« Ao pA=ReP*bM* [AD*
- aB A
o oMl Y]
© == A° B
o /o [f M* L0 * Ammr © MIBMAD ¥
o AMFIA] 2 A*AC T m
o | 0 s THI* Ak MIBMAG ¥
« PP

tg BRANDTtechnologies, uc
a Xenon arc company



W O=0A & A =0R%)| O¢ %RAM= @1 ¢ %O

Fluorescent Pigments-Product Types

o el TIA A Sl A G M-A aam v RS Ml
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Fluorescent Pigments-Applications
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Fluorescent Pigments For Inks

R [ (N PAaLC
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Fluorescent Pigments:
Many Chemistries + Applications
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How are colorants used in
inks?
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How do you make sure the pigment sticks to the substrate?
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Product Forms
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/

Pigment

Insoluble Particles
Fine Powder
Coarse Powder-SG
Granules
Presscake

Pigment
Preparations

Insoluble Particles,
Soluble Binder

Liquid
Dispersions

Insoluble Particles,
Dispersion Agent

( Soluble Binder)
Stable Dispersion
Includes flushes

Dyes

0

Soluble Particles
Molecular
Distribution

\\/
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Dispersion process

Dispersing energy

Dispersing time

Agglomerates 9MAYDE | MTT *

White reductions of the

dispersed blue pigment
at different stages of D D I I I

the dispersing process:
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Dispersing with a dissolver
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Zones with
max.
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Dispersing with a dissolver
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Zones with
max.
shearing
force

o
o

Dissolver

=

Dissolver
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Dispersing with a dissolver
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Zones with
max.
shearing
force

o
o

Dissolver

=

Dissolver
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Types of Dispersing Equipment
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The pigment model (DIN 53206)
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How do properties of organic and inorganic pigments relate to particle size?

Property Organic Inorganic Q

Particle size

Transparency

Opacity

Color strength

Chroma

Fastness properties

Dispersibility

t; rANDTtechnologies, uc i
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Product Forms
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Pigment

Insoluble Particles
Fine Powder
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What are pigment preparations?
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Properties of preparations
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Benefits of Preparations
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formulators
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What if you are asked to develop an ink?

o U AAL Mo *ALATL AlD
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Initial questions
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What is Color Index?
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Initial questions

U ALK (HIASBM |
f [ AT APmy
UMALD MCA*BAD " WAL ML AMIL ome Mm* (1))
@1, - N5 Amh ome m* (11
o = Amett A2 A [T° AIPA © S Ml
° o MA— &R MIAT]
U AA" MATAF 2 Ak [Tme |
U AAs" MATA (@ 5. A [TPmIT])
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C.1.Pigment Violet 19

Cinquasia
Red
L4100 HD

Cinquasia
Violet
L5120

Mass Tone
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Initial questions

U ALK (HIABM |
f (AT APMmy
UMALD MCA*BAD - AL ML AMIL ome m* (1))
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Printing Overview
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Particle Size

Gravure Flexo Lithography Screen Digital
Typical Up to 600 m/min ~ 450 m/min 600-700 ( heatset) 100 m/min ( rotary ) 30-100 m/min
Print Speeds 15000-18000 iph (SF) (state of art )
Typical Ink 20-25 secs Zahn 2 20-25 secs Zahn 2 40-100 Pa.s 1-5Pa.s ( flatbed ) 6-15 mPa.s solvent/UV
Viscosities 0.05-0.2 Pa.s 0.05-0.5Pa.s Lower for rotary 2-5 mPa.s aqueous
Typical Wet 7-15 3-7 0.5-2 8-30 6-12
Film Thickness ( um) ( multiple passes )
Typical < 8um < 4um < 4pm - Mean of 0.05 — 0.2um

Max. of 0.5 — 1.0uym

Main Binders

Nitrocellulose,
Cellulose Acetate
Proprionate, Polyvinyl
butyral, Polyamide,
Polyurethane,
Polyvinyl, Acrylics,
Acrylated Oligomers

Nitrocellulose,
Cellulose Acetate
Proprionate, Polyvinyl
butyral, Polyamide,
Polyurethane,
polyvinyl, Acrylics,
Acrylated Oligomers

Modified rosin esters
( phenolic),
Hydrocarbons, Drying
oils ( linseed oil, alkyds

)
Acylated Oligomers

Polyvinyls, Plastisol,
Acrylated Oligomers

Polyvinyl,
nitrocellulose, Acrylated
Oligomers

Main Solvents

Alcohols ( ethanol, n-
propanol ), Esters (
ethyl acetate, n-propyl
acetate ), glycol
retarders ( ethoxy
propanol ), Water

Ketones, Acrylated
Monomers

Alcohols ( ethanol, n-
propanol ), Esters (
ethyl acetate, n-propyl
acetate ), glycol
retarders ( ethoxy
propanol ), Water

Ketones, Acrylated
Monomers

Petroleum distillates
(heatset inks, 260-290°C
), Mineral oils,

Vegetable Oils ( linsed,
soya, rapeseed etc )

Acrylated Monomers

Glycols,
Acrylated Monomers

Water, Glycols, esters,
ketones, Acrylated
Monomers
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Initial questions

U AA (A [(AbM
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From the Pigment Technical Data Sheet...
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Final Thoughts
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XaSolutions
Midwest Region

USA,

« Grourd Barke

AL CHEM

« Fumed Silca
« Precipitated Silca

briliont: (£

« Fucrescerd Pigments

: Chemours-

« Titarium Diaside

S

Daunichissikn

« Organic Figments
« Inkjet Pigmeents
« Aeryic & Urethane Beads

<>

» Redispersable Folymer Powders
» Cellulose Ethers |HPMC, HEMZ)

E61IN4ETE

« Classical Grganic Pigments
= High Ferfarmance Pigments
= Carbazoke Vialet Pigments

H.B. Fuller

= Winyl fcrylic Emulsians
= \AE Emuisiors
= Winyl Acrylic Homopotymers

b

HARCROS

« Defaamears
= Surfactants

HigH DIVIFE

i
MiINERALGS

« Tac

HiGM

= Mcnomers
« Oligomers
« Photainitiators

JRS Fibers for Life.

« Celulase Fibers

= Caollaidal Microcrystalline Cellulose

= Synthetic Fioers

aLs)

= Ron-halogenated Flame
Retardants

|{KaMin

(ot

« Calcmed Kxaln
= Hydraus Kaoin

i
LILY GROWR C0, LTD.

» Classical Organic Pigments
= High Perfarmance Pigments

Lubrnizol

Dispe=rsarmis and Hyperdispersants
Graphic Aris Resins & Polymers
Speciaky Aodilives

Surface Maodifiers

qnobelnc Y

= Hitraceluose

oPC

FPOLYMERS

Sodified Alicyds

Qil Modified Urethanes
Solventbarne Alkyds
‘WWaker Reducibks Akyds

CXERRA
o
= Synthetic iron Swice Pigments

« Matural Iran Oxide Fipments
« Camplex Inorganic Pigments

W O=0A & A =0B%)| O¢ %RADR= &

B250 N River Bd
Suite 2006
Rasemont, IL 80018
xagolutions.com

=

= In-Can Presereatives
« DOry Film Preservatiees
= Quick-Kill Biocdes

V' sescialty

» Dolamite
= Ground Calcium Carbanate
= Predpiated Caiciem Carbonate

Solutions
» DEGALAMNS Acryic Aeisns

SOLVAY

» Barum & Strantium Carbonate
» Hianc Foe

TANYCA

» Micre Tilanum Diadde

\ ! ! Thew Amaott

= Say Lecithin

TRINSEO.

» Styrene Butadisne Latex
= Siyrene Acrylic Latex
= Winyl Acrylic Latex

}Eéﬁﬂﬂﬁ

» Ground Silica
» Siica Sand
» Cristobalibe

WACKER

= ESTP-E Technology
» Alpha and Gamma Hybrids
» Finished Hybrids

¢ %0



	Slide Number 1
	Agenda
	What is printing?
	Line work
	Halftone dots
	Process color
	Some Common Printing Processes
	Screen Printing�
	Screen printing – process
	Screen printing – inks
	Lithography�
	Lithography – process
	Lithography – ink properties
	Gravure�
	Gravure – process
	Gravure – engraved roll
	Gravure – ink properties
	Flexography�
	Flexography – process
	Flexography – ink properties
	Resolubility – why it matters
	Dry Offset�
	Dry Offset
	Digital�
	Digital Printing Types:�Overview
	Drop-on-Demand Inkjet:�Formulation Challenges
	Printing Overview
	What is Color?�
	What is Color?
	What does that mean?�
	Perceiving Color – Color Vision�
	Electromagnetic Spectrum�
	Describing Color
	Describing Color
	Describing Color
	(CIELAB) L*a*b* Color Space�
	CIELAB Color Space
	L*a*b* vs. L*C*h
	Pigment Properties
	�Opacity/Transparency
	�What is Metamerism?
	Colorants for Inks�
	Types of colorants
	What is a dye?�What is a pigment?
	What is a dye?�What is a pigment?
	What is a dye?�What is a pigment?
	What is Color Index?
	Color Index (CI)
	C.I.Pigment Violet 19 
	PY 139 Examples
	Organic Pigments�
	What is the difference between organic and inorganic pigments?
	What do they look like under a microscope?
	Influence of particle size on transparency and opacity
	Influence of particle size on color strength
	How do properties of organic and inorganic pigments relate to particle size?�
	Fastness Properties
	Fastness properties�e.g. weatherfastness
	Fastness properties�e.g. weatherfastness
	Fastness properties�e.g. weatherfastness
	Fastness properties�e.g. weatherfastness
	Slide Number 62
	Pigments and Performance - Overview�
	Pigment Manufacture�
	Synthesis
	Chemical and Physical Conditioning
	Finishing
	Organic Pigments - Auxochromes
	Organic Pigments:  Auxochromes
	Pigment Crystallography�
	Pigment Crystallography�
	Pigment Crystallography�
	Pigment Crystallography�
	Pigment Crystallography�
	Effect Pigments�
	What is the difference between color and effect pigments?
	What is the difference between color and effect pigments?
	What is the difference between color and effect pigments?
	What is the structure of effect pigments?
	How do effect pigments function?
	Transparent effect pigments�e.g. based on mica
	Transparent effect pigments�Influence of coating thickness
	Thickness of layer determines the interference color
	Opaque effect pigments – aluminum
	Opaque effect pigments – coated aluminum
	Effect Pigment Key Points
	Fluorescent Pigments�
	Daylight Fluorescent-Defined
	Visual Model 
	Fluorescent Pigment Technology-Chemistry
	Fluorescent Pigment Manufacturing Technology
	Fluorescent Pigment Manufacturing Technology
	Production 
	Fluorescent Pigment Manufacturing Technology
	Fluorescent Pigment Manufacturing Technology
	Fluorescent Pigments-Product Types
	Fluorescent Pigments-Product Types
	Fluorescent Pigments-Applications
	Fluorescent Pigments For Inks
	Fluorescent Pigments: �Many Chemistries + Applications
	How are colorants used in inks?�
	How do you make sure the pigment sticks to the substrate?
	Product Forms�
	Dispersion process
	Dispersing with a dissolver
	Dispersing with a dissolver
	Dispersing with a dissolver
	Types of Dispersing Equipment
	The pigment model (DIN 53206)
	How do properties of organic and inorganic pigments relate to particle size?�
	Pigment Preparations�
	Product Forms
	What are pigment preparations?
	Properties of preparations
	Benefits of Preparations
	Key takeaways for ink formulators�
	What if you are asked to develop an ink?
	Initial questions
	What is Color Index?
	Initial questions
	C.I.Pigment Violet 19 
	Initial questions
	Printing Overview�
	Initial questions
	From the Pigment Technical Data Sheet…
	Final Thoughts
	Slide Number 127
	Contact Info

