. HoWeve Oné=Coat, High Hiding
Power Paints by Optimizing Titanium

Dioxid Pigments
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Basic,Paint : Water, Resin & TIO,
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TiO'Optimization in Low VOC
Paints, Promises Better:

e TIO2 Grades@ders\

e Dispersion

e Zeta Potent}al

e Particle Size
— Instrument Pay B

. l Gold Standar

Glenn R. Evers, IS2 LLC (eversgr@gmail.com)
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TiOﬂm.@lity Certificate of AEWVATS

(If you don’t’ ask, you don’t get)

Particle Size Distribution (PSD)

GSD (Geome
Distribution)

andaid
% Greater than 0.5 um
Compare to Gold Standard (GS)

Nibs or Scatts and distribution
Slurry Solids (76%)/p
Rheology
Grit (wt.%)




e -
Effect of % T1O, (alumina treated) on Hiding

12 70 90 Good General —
95 100 High gloss
13 67 100 Very Good Universal
9 1 95 Interior/
Exterior
17 60 95 Excellent Exterior
89 90 Durable

80 32 45 85 115 Good Flat
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High Opacity & Whiteness by Spacing

Less Color Absorption Increased
Whiteness

% Better Spacmg

TiIO2 w/ poor b*




Green G@ss Loses C,glor and Becomes
Whiter by Grinding & Sieving to 2mm
| \850 m—1/7 um — u

Beer Bottle Glass |




Basie,Paint : Water, Resin & TiO,
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ldeal Dispersion Is Better than Random

(Ref: Diebold (2005))

Even Random Agglomerated

Degree of vanability between Sub-Areas

High

Poor




"*:\Dispers‘iﬁn Dispersion
Dispersion

* BEST Dispersiplé'& Durable R706

type coating alumina/sjga better
than SuperDurable — eg Roof
Coatings

e BEST Gloss

e Effects Tint
Ratio, Hiding
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 CHALKING

1. Light Degrades Resin Binder
2. Works with wi cid rain,
environmenmatshnd uv
3. Worst case Oxygen Free in the film
TIO, <«— Ti (+4)0, & TIH(+3) O, + O,
a) Particle size CONTR
Sulfate =
Chloride =

b) Grind: Stea
c) High de
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TIO, for Low VOC Paint




La?b‘EHuipmentXIeed For TiO,
Optimization

- ~
e Zeta Potentiag olg! Me*r

e Rheometer

e Particle Size

——




Zeta for J10O2 :

- |n Paint; Avoid Dangerous pH Zones

- In Pigment Grind: Shift IEP w/ Dispersants
- Dispgrse Near [EP

Table 3-—Characteristics of Different Surface-Treated TiO2 Pigments®

[soelectric Surface Area Description of TiO2 Pigments
Sampie # Point (IEP) (Mm2/gQ) (Surface Concentration wt%)
| T 9.0 15 4.5 AbOs | TIOz
2 6.3 15 3.6 AbOs~ 6.5 50, | TiOq
S e 4,51 12.2 1.2572rO, | 2.0 AlO3 | 6.0 SIO, | TIO;
A i 6.36 14.3 2.0 AOj3 | 0.5 2r0,-2.0 SIO2 | TIO,
D 8.49 14.1 2.0 A|203 [ 0.5 ZFOQ—] 0 A[QO.?, | TiOQ
O i 8.28 16.0 1.0 ZrOo-1.0 AlO3 | TiOq

(a) Surface composition of inorganic oxidesis described according o the ordler of surface freatment, see text,
M

48 Journal of Coatings Technology
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Lab Eﬁuipmenmeed For TiO,
Optimization

- ~
e Zeta Potentiag olg! Me*r

e Rheometer

e Particle Size

——




Horiba PSD Plots: iPhone Video Tracking
TIO2 Spacer Composite Agglomeration
Effect of mixing TiO2

slurry with CaCO3 coated TiO2
Dé&/rate .

- Real Time Particle Growth
- GSD Peak Broadening
- Final Finger Print

GSD 1.7 @ o min. - GSD 4.5 @45 min.
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Two Types of Flocculation

mer Molecules
Conned) Pagtlcles
. T1O,, get squeezed
out of the thi iene‘r lution

a) Lowe

b) Poorer

c) Poore




Rheology Modifier / TIO2 Dispersant Phase Diagram

Idealized Dispersion Phase Diagram

Good
Dispersion

Regibn

(on cont. phase)
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Great GSD needs a hydrophobic micro-
COdiSpersant (Helps Rheology Chemicals)

JCT Research, Vol. 3, No.3, July 2006

Adsorption of Dispersants on TiO,

(9)}

Exterior TiO,
Hydrophilic
Hydrophilic

= T = TInterior TiO,

—

Hydrophobic

Adsorbed Dispersant (mg/g pigment)

0.2 0.4 0.6 0.8

Added Dispersant (% on pigment)

Figure 2—Adsorption isotherms of hydrophilic and hydrophobic disper-
sants on interior and exterior TiO,. Exterior TiO, adsorbs more disper-
sant, probably because of a higher surface area. Surfaces are close to
being saturated at the 0.6-0.8% dispersant level.
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of pH on TiO,Particle Size GSD

ower numbers are bette P- 95 pH adjusted)
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“High OpacityW/OC Paints
Reguirements

e Minimize Thickeners & Surfactants

/
e High Solids Filler !‘urries '

v Target : 70 wt. % solids (min.f

e TiO, Slurry Properties
1) Small Particle Size
2) Narrow — GSD vs.:
3) Zeta Potential vs. p

4) High Solids / Low Vi . ) D 79%
Solids (Brookfield.:

‘5) Compatibility Te:




