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Drum Coating Case Study

Equal physical properties up to 12% substitution level.
Equal contrast ratio and colour up to 8% substitution level.
Equal corrosion resistance with FP-470 Opacity Pigment™.

Conclusions

FP-Opacity Pigments™ 
are a partial replacement for TiO2

are significantly lower cost than TiO2

provide significant annual raw material costs savings
give equal to slightly improved performance in Corrosion Resistance

Overview



Target Applications

Application TiO2 Replacement 
potential

Typical Commercial TiO2

Replacement level

Polyester Gel Coats 5 to 15% 10%

Primers & Undercoats 5 to 20% 10%

Coil Coatings 5 to 15% 10%

DTM topcoats 4 to 12% 6%

Agricultural and Construction Equipment (ACE) 5 to 15% 10%

Industrial Goods OEM 5 to 15% 8%

Automotive OEM & Refinish 5 to 15% 5%

Decorative Alkyds 5 to 10% 7%

Aerospace 5 to 20% 20%†

Road Markings 5 to 20% 15%‡

† One customer
‡ Dependent upon Regulations stipulating minimum TiO2 Content



Case Study: Drum Coating Short-Oil Alkyd

Material Weight (g) Supplier
Setal 142 XX-60 14.80 Allnex Resins
Kronos 2190 28.40 Kronos Worldwide Inc
Durham Nuodex Calcium 10 0.71 Cornelius
Xylene 5.94
Subtotal
2000 rpm                Grind till <10 µm
Let down: 0.00
Setal 142 XX-60 44.41 Allnex Resins
Durham Nuodex Cobalt 10 0.18 Venator
Durham Nuodex Zirkonium 12 0.62 Venator
Exkin 2 0.25 Elementis
Xylene 4.67
Total 100.00

Paint       300
Diluted with Thinner 70



Drum Coating Short-Oil Alkyd Properties

Standard FP-470 Opacity Pigment™

Kronos®
2190

4% 8% 12%

Viscosity Ford Cup #4 (s) 43 41 44 44

Koenig Hardness (s)
1/7 day

39/78 39/78 38/78 39/77

Pencil Hardness 7H 7H 7H 7H

T Bend Test 2½ 1½ 1½ 2

Adhesion (Tape) 1½ 1½ 1½ 1½

Cross Hatch Test
ISO 2409 (0 – 5)

0 0 0 0

Drying Time (mins)
6 hour test

0  -> 8
8 -> 16

16-> 341
341->

0  -> 4
4-> 16

16-> 332
332->

Standard contains ~23% wt TiO2



Drum Coating Short-Oil Alkyd Color and Contrast Ratio

Standard FP-470 Opacity Pigment™

Kronos®
2190

4% 8% 12%

Reflectance over Black
80µm WFT

86.0 85.8 85.8 85.0

Contrast Ratio
100µm WFT

95.4 95.3 95.1 94.9

Color L* 96.1 96.0 96.0 95.9

Color b* 2.3 2.3 2.4 2.5

Gloss 20° 80 81 78 78

Gloss 60° 91 92 91 91

Gloss 85° 97 98 97 98

Standard contains ~23% wt TiO2



Accelerated Corrosion Testing (ASTM G85-2011 Annex 2)

Control                            4% FP-470                        8% FP-470                      12% FP-470

Post Testing Corrosion Resistance Panels



Q-Lab Results Table

Code Key:
P646-1 – Control
P646-2 – 4% of FP-470
P646-3 – 8% of FP-470
P646-4 – 12% of FP-470

Specimen ID Gen.

App. Max Mean Max Mean Small Large Rust Blister

P646-1 ,a 6 8 8 5 5 8M 10 10 10

P646-1 ,b 5 7 8 5 5 8M 6F 10 10

P646-2,a 5 7 7 5 5 8M 6F 9-P 10

P646-2,b 6 7 8 5 5 8M 10 10 10

P646-3,a 6 7 8 6 6 8F 6M 9-P 10

P646-3,b 6 7 7 5 5 8F 6F 10 10

P646-4,a 6 7 8 5 5 8M 6F 10 10

P646-4,b 6 7 7 6 5 8M 6F 10 10

Rust Creepage Adhesion Loss  Scribe Blister Unscribed Area

Even though FP-470 Opacity Pigment™ test points have slightly better 
values than control, the results are considered statistically equivalent.



Conclusions

With FP-Opacity Pigment™ replacement levels up to 8%:

 There was no noticeable contrast ratio or colour 
difference in the samples tested.

 Equal 20°& 60°gloss.

 Maintained mechanical properties.

 Q-lab accelerated corrosion tests show no difference 
between samples.

 60% reduction in carbon footprint over the TiO2 
achieved.

 The use of FP-470 Opacity Pigment™ in coil coatings 
provides significant cost savings that will improve your 
profit margin and reduce your carbon footprint.



Corrosion Test Method Description


