The Shepherd Color Company

We Brighten Lives

Ultra-High Performance
Yellow and Orange Pigments
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NO MORE COMPROMISES

STOP SETTLING FOR ‘PRETTY GOOD’
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MORE MORE MORE
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The Shepherd Color Company
We Brighten Lives

FOR TODAY

Introduction to new technology

Example of performance

Applications
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You won't have to compromise
MORE the color you want for the

COLO RS standards you have to meet.

Chromium and Lead Free
Excellent Opacity

Aesthetically Pleasing Color
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With chemistry that can be applied to a
MORE wide range of materials, differential

DU RAB”_'TY weathering is a thing of the past.

High Total Solar Reflectance
Excellent Chemical Resistance

Excellent Weathering

High Heat Stability



MORE Masstone South Florida
DURABILITY @ Weathering

Organic Alternatives

NTP-Yellow & RTZ-Orange
Historical Inorganic Options
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Use less pigment, apply fewer coats and
MORE reduce waste with colors that are inherently

RELIABLE higher performance.

Dynamix ED pigments
Engineering Polymers
Get the brand colors you need

Eliminate waste
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NTP Yellow is bullet-proof.

Technical Manager, plastic masterbatch company
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High-Heat Coatings ., : Engineering Plastics
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Coil Coatings | & High-Solar Reflectivity Systems

Silicate Coatings High-Durability Applications

Automotive Coatings Signhage Applications

Powder Coatings Corporate Colors
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NTP Yellow and RTZ Orange
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Chromaticity

» Excellent range of red-shade yellow thru true orange

» Stable color to heat, acids, bases and weathering

* High opacity

* No deprecated metals

* The color envelope frontier in environmentally
friendly durable color
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High BiV
Pigment Chemistry Performance Based Organic

P.Y. 154 Benzimidazolone 6/7.2
P.Y. 184 Bismuth Vanadate 67.0

P.Y. 216 Rutile Tin Zinc 4.5

P.Br. 24 Chromium Titanate 23.0 22.0

NTP Yellow Niobium Tin Pyrochlore (2.5

P.Y.139 Isoindoline 3.0

P.O. 62 Benzimidazolone 10.2
P.Bk. 7 Carbon Black 0.1
P.W.6 Titanium Dioxide 22.5

5000 Hours QUV in PMMA Plaque
dL da db dE

NTP Based -0.7 -1.5 -1.9 2.5
Organic Pigments -1.0 -2.0 -4.0 4.6
BV+Organics -0.7 -2.3 -3.1 3.9
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Material
P.Y.154
P.Y.181
P.Y.53

P.Br.24
P.Y.227
P.W.6

Pigment Formula

Organic
NTP Based Based
Benzimidazolone 55%
Mono Azo 11%
Nickel Titanate 24%
Chromium Titanate 10%
Niobium Tin Pyrochlore 66%
Titanium Dioxide 34%
100% 100%

~

* Lower overall material usage
» Simpler application

Cost-to-Opacity

» Greater inherent opacity
* Higher pigment loading

Costs

DFT Required
(microns)
Cost

Relative Cost Ratio

NTP Organic
Based Based

22 46

194.76 311.16

1.0 1.6
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Years of Exposure
PVDFIAcryIic Masstone 0.5 1 2 3 4
AL* -0.6 -0.4 -0.2 -0.1 -0.3
_ Aa* 0.0 0.2 0.2 0.1 0.1
RAL 1003 Inorganic | 1.4 1.1 1.7 1.9 2.0
Match
AE* 1.5 1.2 1.8 1.9 2.0
AG* 2.0 1.5 -1.5 -6.0 -13.0
AL* -0.5 0.1 0.9 1.5 1.6
. Aa* -0.7 -1.5 -3.0 -4 1 4.8
RAL 1003 Organic [0 1.8 2.0 4.1 7.0 11.9
Match
AE* 2.0 2.5 5.2 8.2 12.9
AG* 4.0 2.5 -3.0 -7.5 -14.5

Color Change (DE)
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NTP Yellow
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NTP Yellow We

Years of Exposure
PVDF/Acrylic Masstone Initial Color Values 0.5 1 2 3 4 5 6

L* 77.6 -0.2 -0.1 -0.2 -0.2 -0.3
a* 18.9 0.5 0.6 0.7 0.5 1.2
b* 719.4 -1.5 -1.7 -1.4 -1.4 -1.7
1.6 1.8 1.6 1.5 2.1
0.1 0.2 0.2 0.0 0.1
0.3 0.4 0.4 0.5 0.7
-0.1 -0.1 0.1 -0.3 -0.1
0.4 0.4 0.5 0.6 0.7
0.1 0.1 0.2 0.0 0.2
0.1 0.2 0.2 0.3 0.5
-0.1 -0.1 0.1 -0.2 0.2
0.3 0.3 0.3 0.4 0.6
-1.8 -1.4 -3.0 -4.9 -4.6
3.9 3.7 6.3 8.8 9.2
-3.9 -3.8 -5.3 -8.0 -7.2
5.8 5.4 8.8 12.9 12.5
-0.4 0.1 -0.1 -0.1 0.2
-1.2 -2.3 -2.6 -3.8 -3.8
-3.1 -3.6 -4.1 -5.1 -4.7
3.4 4.2 4.8 6.3 6.1
-0.5 -0.6 -0.6 -0.8 -1.0
-0.2 -0.4 -0.4 -0.7 -0.2
-0.8 -0.9 -0.7 -1.8 -2.2
1.0 1.1 1.0 2.1 2.4

NTP Yellow

PY53 Nickel Titanate

PYS3ED |4 S

Bismuth Vanadate

Bismuth Vanadate - Red a*
Shade b*

PY154




Durability

NTP Yellow Weathering

Years of Exposure

PVDF/Acrylic 4:1 Tint Initial Color Values 0.5 1 2 3 4 5 6
L* 77 .6 0.0 0.0 0.3 -0.1 0.2
a* 18.9 0.4 0.5 0.6 0.2 0.7
NTP Yellow
b* 79.4 -0.1 -0.2 -0.4 -1.5 -2.2
0.4 0.6 0.7 1.6 2.3
L* -0.1 0.1 0.2 -0.2 0.3
| _ a* 0.3 0.3 0.4 0.7 0.8
PY53 Nickel Titanate
b* 0.2 0.1 -0.3 -0.7 -1.0
0.4 0.4 0.6 1.0 1.3
L* 0.0 0.1 0.2 0.0 0.3
PY53 ED a* 0.2 0.2 0.3 0.6 0.6
b* 0.2 0.2 -0.1 -0.5 -0.7
0.3 0.4 0.4 0.8 1.0
L* -0.2 -0.2 -0.2 -0.4 -0.2
_ a* 1.0 1.0 1.3 1.9 2.0
Bismuth Vanadate
b* -0.8 -1.0 -1.4 -2.6 -2.8
1.3 1.4 1.9 3.2 3.4
L* -0.1 0.0 0.2 0.1 0.4
Bismuth Vanadate - Red a* -0.3 -0.4 -0.6 -0.7 -0.5
Shade b* -1.2 -1.5 -2.2 -3.4 -3.8
1.2 1.6 2.3 3.5 3.9
L* 0.6 1.1 1.4 1.5 1.9
a* 0.5 1.1 1.5 1.8 2.2
PY154
b* -10.1 -17.0 -21.7 -25.7 -28.0
10.1 17.1 21.8 25.8 28.1

Color Change (DE)

30.0

250

200
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0.0

== PY53 Nickel Titanate
Bismuth Vanadate

4:1 Tint South Florida Weathering

NTP Yellow

= Bismuth Vanadate - Red Shade

— PY154

0.5

Years South Florida Exposure
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NTP Yellow Weathering

Color Change (DE)
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4:1 Tint South Florida Weathering

NTP Yellow
- PY53 Nickel Titanate

- Bismuth Vanadate

- Bismuth Vanadate - Red Shade

0.5 1 2 3 4
Years South Florida Exposure

PVDF/Acrvlic
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Chromaticity (C*)
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o Masstone Color Space - Chromaticity and Hue

65
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Chromaticity (C%)
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Color Change (DE)
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Masstone Weathering South Florida
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o O
O Yellow 10G155
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1 2 3
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Color Change (DE)
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Acrylic Coating.
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Color Space Volume
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Versus Lead Chromate
Lead Chromate NTP Yellow
Masstone Masstone
4:1 Tint 4:1 Tint

Similar Chroma and shade

No silica shell to shear oft

No acid instability
Advantages in regulatory area
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Vrsus Bismuth Vanaagate

PY 184 (GS) NTP Yellow PY 184 (RS)
Masstone Masstone

4:1 Tints

Not a direct competitor
Higher opacity

Greater heat stability

Higher tint strength

Greater acid/alkali resistance
No shear sensitive silica shell




AL : . .
. e : 2 by T
- i g F
t 32 -l S - %
e - . . ’
’ T —t g -4
- . e AV .
9y . ~ " - e
.- . - P 4
: _ . -
o~ Pes, ¥ oo o -
. o o . - .
‘05 5 ™ : - - S - -
- -
- » "‘ - .* -:

Versus organics

P.Y. 154 NTP Yellow
Masstone Masstone

4:1 Tint 4:1 Tint

. Better stability in tints with white
- Higher opacity
- Higher heat stability



Physical
Properties
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Physical/Chemical Yellow Orange
Property (Typical Value) (Typical Value) Units Test Method+
‘ Specific Gravity “ 3.5 4.5 n/a SCTM 312
. . 6.7 6.7 1bs./gal
Loose Packing Density SCTM 194
0.80 0.80 kg/L
‘ Surface Area (BET) H 3.5 7.3 m’/g SCTM 153
‘ Percent Moisture H 0.1 0.6 wt. % SCTM 248
‘ Mean Particle Size H 09 1.3 microns SCTM 183
‘ Conductivity “ 14 110 uS/cm SCTM 142
O1l Absorption 11 19 parts 0.11/1 00 SCTM 134
parts pigment
‘ H 4.9 n/a SCTM 101
R681due 325 Mesh ‘ 0.02 wt. % SCTM 135
600 600 °F
Heat Stability Observed
320 320 oC

+SCTM refers to Shepherd Color Testing Method
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Registrations

RTZ Orange

USA TSCA . .
EU REACH . .
China . In process
Canada NDSL o o
Korea . .
Australia ° *
Taiwan : :
New Zealand . .
Japan . .

Please contact us for specific and latest updates.



Regulatory Approvals
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Please contact us for specific and latest updates.



New and Improved

€| Pigment Yellow 216
- (Rutile Tin¥Zinc)

Cl Pig'me|n|t Yellow 227
(Nio&mpyroch\ore)
New patented chemistry

Bright red-shade yellow

o Imp%ved color space

e HIgh opacity

o EXcellent red tone
MENgineeiediforinentness
MEColomsynerngist

+Highstemperature stable

High-opacity:
High-chromati€iy,
Extremelyiinent
High- temperautuure stable

L N {
¥ 8

Chromatlmty @pamty [Durablllty

NTP material is patented under US Patent 8,192,541, and foreign patents have been applled for under WO/2011/156362,
PCT/US2011/039432



Highly Engineered Pigments

- High performance - High durability thin films
systems . Sighage applications

. Corporate colors . Silicate Coatings

. Colil & Extrusion

. Automotive ;

+ ACE | a ,

. Transportation = SeRah e






NTP Yellow

Cl Pigimé. i@initEYeHow 227(
Coeatings

e Dynamix Yellow 30C152

e NTP Yellow 10‘@151

RTZ Orange

€l Pigment Y
Coatings

el - ymgmix Orange 30C342
iaf « RTZ Orange 10C341
g » |

Rlastics
o+ RilZ 10P340

e NTP Y w 10R150

NTP Y||--0‘G. 155



The Shepherd Color Company

We Brighten Lives

WHAT DO

U THINK?




Shepherd Color Website

LATESTNEWS LIVE WEBINAR ALERT: Ultra-High Performance Yellow and Orange Pigments Careers eNewsletter  Contact  RequestSamples = Log-In

The Shepherd Color Company

Why Shepherd? Products Find Colors About Us News Sustainability Customer Resources Q

We Brighten Lives

“BRIGHTE

More Expertise
Better Perform
Best Value’

" 4
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‘!‘mepherd
Why Shepherd? Products Find Colors About Us News Sustainability Customer Resources Q
The Shepherd Color Company

We Brighten Lives

Creating Beauty through \ Without
negaUVy IMpacting people or ?Iaﬁt

y 4

Y & Coldr should only brighten lives. That's why we find'and
\’ ‘te negative impacts in all aspects of oUEpreauction.

. your email
“ b
\ T,
£ N 4

Download Infographic

Our Su'!bility Policies

Sustainable Development Announcement

Sustainability Policy

Conflict & Artisanal Minerals Sourcing Policy

Proactive Proven Principled




