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Neuburg Siliceous Earth as pigment extender in
yellow road marking paint, water-based
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Introduction

Status Quo 6

Pigmentation proportion Pigmentation costs

94.75 %

m binder / additives / filler m binder / additives / filler
titanium dioxide titanium dioxide
m pigment yellow m pigment yellow
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Introduction

%@

Objective

TP 2023032

Variant 3

- 30 % yellow pigment
in a 1:2 ratio through
TP 2023032
- 15 % titanium dioxide

v"Reduction of yellow
pigment by up to 30 %

Variant 2

v"Reduction of titanium

- 20 % yellow pigment ..
dioxide by up to 15 %

in a 1:2 ratio through
TP 2023032
- 10 % titanium dioxide

v'Replacement with natural,
sustainable mineral with
low CO, — balance

-

Variant 1

%
- 10 %hllow pigment
in a 1:2 ratio through
r TP 2023032
\ -5 % titanium diogg Z
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Experimental

Formulation variants

¢

Variant 3

- 30 % yellow pigment
in a 1:2 ratio through
TP 2023032

- 15 % titanium dioxide

Variant 2

- 20 % yellow pigment
in a 1:2 ratio through
TP 2023032

- 10 % titanium dioxide

Variant 1

- 10 % yellow pigment
in a 1:2 ratio through

TP 2023032
- 5 % titanium dioxide

_ Control Variant 1 Variant 2 Variant 3
Fastrack 53 38.38 38.38

Foamaster MO 2134 0.25 0.25

AS-238 NF 0.86 0.86

Ti-Pure R-900 2.10 1.99 1.89 1.78
Novoperm Gelb HR 70 PY 83 3.15 2.84 2.52 2.21
TP 2023032 0.63 1.26 1.88
Omyacarb 5 47.81 47.60 47.39 47.19
Tergitol 15-S-40 0.30 0.30

Ethanol 1.24 1.24

Foamaster MO 2134 0.03 0.03

Deionized water 1.90 1.90

Texanol 3.98 3.98

Total 100.00 100.00
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Experimental

Filler characteristics

TP 2023032
: 4.5
Particle
Size
18
Oil
absorption 45
93
1
9
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Experimental

Tests

Color measurement based on
DIN EN 1436:2018-03 appendix C

* Colorimeter with geometry 45°/0°

« Evaluation of spectral data with standard
illuminant D65 and observer 2°

« Class Y1 for permanent markings

* Class Y2 for temporary markings

» Calculation of the chromaticity coordinates x
and y from the XYZ data of the CIE standard
color system
X=X/(X+Y+2)
y=Y/(X+Y+2)

« Evaluation using the corner points for the yellow
road marking color range in an xy-dot diagram

« Evaluation of L* a* b* and calculation of the color
distance AE

Measurement of viscosity and gloss — Results see appendix

Dry film thickness approx. 550 pm

jud @
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Results

Color 45°/0° D65/2° Pigment Yellow 83: Novoperm Gelb HR 70 6
Color measurement based on DIN EN 1436:2018-03 appendix C
Color space yellow road marking paint Color L* a* b*
0.55 permanent 100 mL* ma* mb*
a ---@--temporary 80
0,53 A Control
® Variant 1 60
> 0,51 ® Variant 2 40
[T ® \Variant 3 20
© ... .‘..
5 0,49 0 l l l l
S s " Control Variant 1 Variant 2 Variant 3
20,47
£ y Color distance AE
£ 0,45
S . & 5
= ..
O 0,43 ._ 4
3
0,41 2
0,39 ! .
" 0,38 0,43 0,48 0,53 058 O [ ]

Chromaticity coordinate x Control Variant 1 Variant 2 Variant 3
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Summary

i

Conclusion Pigment Yellow 83: Novoperm Gelb HR 70 6

Pigmentation costs — savings potential of total costs with partial pigment replacement

Pigmentation costs Cost saving potential total formulation
9
8
I
6
2023032 >, 4
3
2
m binder / additives / filler 1 27 54 8.2

titanium dioxide 0

m pigment yellow Control Variant 1 Variant 2 Variant 3
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Summary

Conclusion

Properties and advantages of TP 2023032 in water-based yellow road marking paints:

Compliance

with the color
requirements
DIN EN 1436

Cost savings
potential of up
to 8 %

<

Environmentally
friendly and
sustainable

mineral

Low
Carbon footprint

Partial
replacement of
yellow pigment
up to 30 % and
titanium
dioxide up to
15 %

Easy dosing
and dispersion
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Worldwide
available
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We supply material for good ideas!

HOFFMANN MINERAL GmbH Phone: +49 8431 53-0
Muenchener Stral3e 75

Internet. www.hoffmann-mineral.com
DE-86633 Neuburg (Donau) E-mail: info@hoffmann-mineral.com

Our applications engineering advice and the information contained in this memorandum are based on experience and are made to the best of our knowledge and belief, they must be regarded however as non-
binding advice without guarantee. Working and employment conditions over which we have no control exclude any damage claim arising from the use of our data and recommendations. Furthermore we cannot
assume any responsibility for patent infringements, which might result from the use of our information.
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Appendix

Viscosity and Gloss

Pigment Yellow 83: Novoperm Gelb HR 70

¢

Viscosity: Measurement with MCR 300 and CC17 at 23°C

B8 [Pas]at0,1s-1
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Gloss: Measurement with micro-Tri-gloss at DFT ~ 550 um

[GU]
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Gloss 85°

Control

Variant 1

Variant 2

Variant 3
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Appendix

Formulation — Manufacturing instructions

1 Fastrack 53 38.38 Dissolver with toothed disc
Mixing vessel with temperature control (counter-cooling)
2 Foamaster MO 2134 0.25 Place components 1 to 3 in the mixing vessel
3 AS-238 NF 0.86 Mix at 1.5 m/s for 1 min
4 Ti-Pure R-900 1.78
. Dalamar YT-805-D PY 65 or 221 Then add components 4 to 7 step by step
Novoperm Gelb HR 70 PY 83 ' Incorporate solids at 1.5 m/s to 2.1 m/s
Remove any loosely adhering solids from the mixing vessel and
7 Omyacarb 5 47.19
8 Tergitol 15-S-40 0.30 Component 8 to drip at 2.1 m/s
9 Ethanol 1.24
10 Foamaster MO 2134 0.03 Mix components 9 to 11 in advance and then add at 2.1 m/s
11 Deionized water 1.90
12 Texanol 3.98 Add component 12 at 2.1 m/s
Total 100.00 Then mix for 10 min at 5.0 m/s and fill
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Appendix

Formulation variants

¢

Variant 3

- 30 % yellow pigment
in a 1:2 ratio through
TP 2023032

- 15 % titanium dioxide

Variant 2

- 20 % yellow pigment
in a 1:2 ratio through
TP 2023032

- 10 % titanium dioxide

Variant 1

- 10 % yellow pigment
in a 1:2 ratio through

TP 2023032
- 5 % titanium dioxide

_ Control Variant 1 Variant 2 Variant 3
Fastrack 53 38.38 38.38

Foamaster MO 2134 0.25 0.25

AS-238 NF 0.86 0.86

Ti-Pure R-900 2.10 1.99 1.89 1.78
Dalamar YT-805-D PY 65 or

Novoperm Gelb HR 70 PY 83 19 284 292 22l
TP 2023032 0.63 1.26 1.88
Omyacarb 5 47.81 47.60 47.39 47.19
Tergitol 15-S-40 0.30 0.30

Ethanol 1.24 1.24

Foamaster MO 2134 0.03 0.03

Deionized water 1.90 1.90

Texanol 3.98 3.98

Total 100.00 100.00
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Appendix

i

Color 45°/0° D65/2° Pigment Yellow 65: Dalamar YT-805-D 6
Color measurement based on DIN EN 1436:2018-03 appendix C
Color space yellow road marking paint Color L* a* b*
0.55 permanent 100 mL* ma* mb*
0 ---@--temporary 80
0,53 A Control 60
® Variant 1
>0,51 ® Variant 2 40
Q ® Variant 3
: . | ] ] C
c -
§ 049 o 0
8 I* Control Variant 1 Variant 2 Variant 3
(@]
>.047 .
2 oae p Color distance AE
5™ . om 5
N 4
O 0,43 -
3
0,41 2
1 B
0,38 0,43 0,48 0,53 0,58 0
Control Variant 1 Variant 2 Variant 3

Chromaticity coordinate x
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Appendix

Viscosity and Gloss

i

Pigment Yellow 65: Dalamar YT-805-D 6

Viscosity: Measurement with MCR 300 and CC17 at 23°C

B8 [Pas]at0,1s-1
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Gloss: Measurement with micro-Tri-gloss at DFT ~ 550 um
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Appendix

Conclusion Pigment Yellow 65: Dalamar YT-805-D 6

Pigmentation costs — savings potential of total costs with partial pigment replacement

Pigmentation costs Cost saving potential

2
with TP
2023032 >,
1
m binder / additives / filler 1.7 2.6
titanium dioxide 0
m pigment yellow Control Variant 1 Variant 2 Variant 3
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