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n-1w 3 Organic Nano Pigment: DPP
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Diketopyrrolopyrrole dye

In acrylic-polyester coating (A)

Pigment «c
DPP content: 3%

On white non-nano

On black Different forms of

DPP influence
In alkyd-melamine coating (B) = the final chromatic
properties

DPP nano
(size ~ 40nm)

2V e
DPP non-nano
and DPP coated
(size ~ 230nm)



H: e Inorganic Pigments: CuPhtalo & Fe,O,
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Pigment content 3% in
acrylic-polyester coating (A)

Cu-Phtalocyanine

Fe,O,

o0 -

(size ~ 9 nm)



Control plate: no pigment

Reference plate:
acrylic-polyester coating (A)
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Kalahari desert =~

n-re -8 Artificial aging: Kalahari protocol

Conditions:
UV 65 W/m?2 within 300-400 nm
Temperature 90°C

3 months
-

Routine protocol for
automotive industries
Aging 8 times faster

Suntest XLS+ climate chamber



H:e 8 Colorimetric evaluation
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2 Month Change in Lightness (dL*)
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DPP coated B
L*a*b* color space method
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@. NanoRelease
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Plates were immersed
in water :_:md subjected -
to shaking (12h) or
bath sonication (1h)

NanoRelease protocol: Wohlleben, Kingston, Zepp et al., Carbon (2017) 113:346-360



CuPhthalo and reference plates

el release in Coating -A
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The CuPhthalo plates were less damaged respect to the pristine ones



h-1w 3 Reference plate evolution over months
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After 2 month
the topcoat
was completely
detached from

the steel plate
0 1 2 3

month month months months
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0 month
weathering +
1h sonication

3 months
weathering +
1h sonication

TEM:

reference plate release (Coating -A)

Abb.; 4.03
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Abb.. 1.07

Abb.; 4.04

1 pin

The runoff water of
aged reference
plates displayed an
high amount of micro
polymer debris
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0 month
weathering +
1h sonication

3 months
weathering +
1h sonication

200 nm

Abb.:

B.06




Nano Pigments release in Coating -A after

oo 2 month aging
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h:re 3 Plate evolution over months
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month months month months

Reference DPP nano

CuPhtalo
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Only in acrylic-polyester
coating (A)

In acrylic-polyester
coating (A)

and alkyd-melamine
coating (B)
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Fe,Os5_A

DPP nano_A
CuPhtalo_A

DPP coated B
DPP non-nano_B
DPP nano_B

Reference (no pigment)

2 Month Change in
Lightness (dL*)

-1 Nano Pigments release in Coating -A and -B

Release rates of the 2
months aged plates

FEzOg_A
DPP_A
CuPhtalo_A

DPP Coated_B

B Shacker

E Sonication

*q: .
DPP non-nano_B diluted 1:10
DPP Nano_B
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0,000 1,000 2,000
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Combination of different fillers and matrixes show the same release profile

*diluted 1:10



Collaboration with US universities:
ool Natural aging
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hwd Short summary and Conclusion
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@ NanoRelease protocol is a successful method to quantify particle
emission (10 nm - 20 ym). The results were in agreement with the
colorimetric analysis (L*a*b* color space) and with visual
degradation of the plate.

® All the nano fillers displays a photoprotection effect, increasing the
aging resistance of the coatings and improving their performance.

® For grouping prospective, the three different nanoforms (organic,
iInorganic, metallo-organic) can be grouped together. The different
NM characteristics only slightly influence the fragment release.
The release is mostly modulate by the nature of the matrix.
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Thank you for your attention!
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