AVAVAY

PRO&MINDSA Frem =

MICRONOX®R01 and MICRONOX®R02 as
exceptionally effective barrier pigments In
the design of anticorrosive coatings for
highly corrosive environments
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We produce, transform, develop and supply inorganic
pigments worldwide.
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PROMINDSA Where we are MICRONO

PIGMENTS

A

Shanghai, China

china@promindsa.com

Offices/Warehouses:

Lima, Peru
peru@promindsa.com




INDsA  Our Factory and Mines Frem <

Bilbao Port ‘r

PR

,‘\‘r

Barcelona Port

.j' Valencia Port

® Mines of Hematite in Tierga, 2aragoza
L ] ® Mines of Goethite in Arcos de Jaldn, Soria
L ] ® Mines of ron Ome in Luesma, Taragora
® Mines of Goethite In Qjos Negras, Tenel
& hines of Hemalite In Loja, Granada

® Mines of Magnetite in Lucena, Cardoba



PImDSA MICRONOX® Pigments  MICRONO

PIGMENTS

 Red Iron Oxide: Micronox® R

 Black Iron Oxide: Micronox® BK

Yellow Iron Oxide:

Brown Iron Oxide: Micronox® BR
Orange Iron Oxide: Micronox® Marigold
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 We create and develop customized
high quality products
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PR&EMINDSA Corrosion-protective coatings MICRONO

PIGMENTS

The prevention of corrosion is of paramount importance

Corrosion causes a lot of
economic damage .

Corrosion can lead to
structural failures




PR@y QINDSA Corrosion-protective coatings MICRONO

PIGM TS

Fe? OH

o T AKX
Corrosion Is an

electrochemical process that

destroys the surface of _Qe)’j
metals
E/‘

A coating must provide sufficient protection

to retard an onset and propagation of / // Corrashenmedia
corrosion reactions:
- Improve electrochemical stability  of Coating
metal surface (Inhibitive and galvanic
effect)

- Restrict access of corrosive media  to
interface (barrier effect) Substrate




PMDSA | | | MICRONO
Anticorrosion coatings

Topcoat
(color and gloss)

Buildcoat
(Build up thickness)

Primer
(anticorrosion and
adhesion)

Substrate

Schematic of a typical anticorrosive coating system
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NATURAL MICRONOX®PIGMENTS MANUFACTURING

Mine to
Pigment

(Milling and
Micronisation)

NOT CHEMICAL PROCESS INVOLVED
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NATURAL MICRONOX®PIGMENTS DOOC
MANUFACTURING Frem v

Mineral extraction

Micronox ®natural red pigment Intensive micronisation & clasifying



85 MICRONOX
Lamellar Particle shape

The natural a-Fe,O; (hematites)
grows very slowly (millions of years), thus
allowing its crystals to develop its pattern
(typical morphology), which is lamellar

MICRONOX®
PARTICLE SHAPE




Iron ore

Lamellar shape

Iron ore after milling

MICRONOX"

PIGMENTS

Iron ore after micronization



MICRONOX

SYNTHETIC PIGMENTS MANUFACTURING

products/Scrap >

to pigment

PIGMENTS

[

Require the use of hazardous and toxic substance
(Strong acids, heavy metals)

:




MlCRONO
PI&M%J,DS A PRODUCTION OF SYNTHETIC ILRT

IRON OXIDE

Hazardous organic material Strong acid

NO> / NH,
catalyst

nitrobenzene aniline

separation/purification

3 Fe, 03 =—— 1/20,+ 2 Fes0y
calcination/oxidation

Waste or subproduct of a
chemical industry
(contains heavy metals,
toxic impurities, etc)
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Equidimensional Particle shape

- The synthetic a-Fe,O; grows very
quickly (a few hours), what prevents the
crystals to develop its pattern, and gives
rise to more equidimensional shaped
particles.

SYNTHETIC
PARTICLE SHAPE




PMDSA M!}EF“:’OIT\!_O '
Barrier effect

Primer coating formulated with MICRONOX®R01 and MICRONOX®R02
excellent barrier-effect

H,O, O,, Na*, CI, SO,*
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Steel/substrate

H,0, O,, Na*, Cl, SO,

MICRONOX e ] L — ] [ ] 1 %_-I

ROl and R02 = N e .

Steel/substrate




«/ INFLUENCE OF LAMELLARITY MICRONO )
PR&MINDSA PIGMENTS

[ D

MICRONOX MIO
(micaceous iron oxide)

Micronox lamellas aspect ratio 1:12 MIO lamellas aspect ratio 1:2
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Higher barrier effect



« INFLUENCE OF PARTICLE SIZE MICRONO )
PR&EMINDSA (NOT ONLY SHAPE) PIGMENTS

MICRONOX®RO01 MICACEOUS IRON OXIDE (MIOX)
High quality of micronization Low-medium quality of micronization
4 Particle Size Distribution T RS PR
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Average particle size: 1.25 ym Heterogeneous particle size distribution

Homogoneus distribution of particle sizes
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Higher barrier effect Higher permeability
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% INFLUENCE OF PARTICLE SIZE MICRONO )
PR&EMINDSA (NOT ONLY SHAPE) PIGMENTS

MIOX (natural but low quality
of micronization)

synthetic
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Steel/substrate Steel/substrate
Lamellar shape-barrier effect

Small particle size-dispersibility

1

| Steel/substrate

MICRONOX: both small particle size and lamellar shape
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EXCELLENT ANTICORROSION PROPERTIES



MICRONO
PROMINDSA  MINIMIZING BLISTERING PIGM &

MICRONOX® Red series: content in water soluble salts is undetectable (< 0.01% wt)

Synthetic pigments: typically content of soluble salts is in the range 1.0 - 0.1 % wt

Osmaosis
-._:::::;:::___
The water
uptake
prOd uced by Humid Air Moisture Mnénrrglhgs?rbed
water Vapor — X, D soluble Salt
- E.Dlul:l-le Salt or
soluble salts ) *] fransmission < Salt Crystal
(typically iy Liquid Level
chloride and LA cTEEL
sulphate) Coating
causes the % Soluble Salt or
formation of \ za':;”';m'
. i - d olution
b|ISterS Dlrﬂ:lic-n:TzLE;ariﬂsggjﬁgﬂfzrthrugh i, ™, (Concentrated)
a semi-pemeable memisrare from the dive solution in e 3, Formed by Moistura
direction of the more corcertrated salution) \ Vapor on Soluble Salt

Causes and prevention of paint failures, by charles G. Munger. Vol. 1, chapter 23.
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PROMINDSA MINIMIZING MICROFOGGING PIGMENTS

“microfogging”

T

excess water, formation of micro caverns
(C.H. Hansen, Prog. Org. Coat. 26 (1995) 113

molecular dispers distributed water

durability to temperatur cycling by micaceous iron ore pigments

A

T,>T,

iron ore pigments as condensation nuclei

L
-

(H. Ochs, J. Vogelsang, Electrochimica Acta, 2004




PREMINDSA MICRONO

Primer with Zn-based inhibitor
pigment

PIGMENTS




i 8minsa MICRONO
Primer with Zn-based inhibitor
and MICRONOX®R01 pigment
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Synergistic effect
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Comparation

PIGMENTS
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Micronox®R01 and Micronox®R02 are
worldwide standard pigments for
anticorrosive coatings
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Jotun Coatings
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Thank you

Gracias



