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Description

FIELD OF THE INVENTION

[0001] The present invention relates to anti-corrosive compositions in paint form.

BACKGROUND OF THE INVENTION

[0002] Every year about 5% of iron products in the world are being replaced due to corrosion.
[0003] Different coatings are used to reduce the corrosion damage, the most popular being paints. The rust protective
element in paints is generally an anti-corrosive pigment. Traditionally the most effective corrosion inhibiting pigments
have been based on chromates, and between them especially zinc chromate.
[0004] Studies have shown that these, the best anticorrosive pigments (zinc chromate based) are potentially carci-
nogenic agents. Today, instead of zinc chromate sometimes there are used zinc phosphate based pigments in various
combinations. But zinc is a heavy metal and all heavy metals are harmful to humans. Due to the growing awareness
to the environmental harm associated with heavy metals, the market has been seeking non-toxic and cost effective
replacements capable of performing at least as zinc chromate or zinc phosphate based pigments.

SUMMARY OF THE INVENTION

[0005] According to the invention there is provided a new class of effective anti-corrosion pigments which do not
contain chromate or heavy metal ions.
[0006] There is thus provided, in accordance with the invention, a paint and/or coating composition comprising an
anti-corrosive composition wherein said anti-corrosive composition comprises at least one oxyaminophosphate pig-
ment and at least one oxynitrite, oxymetalphosphate, oxyborate or oxysilicate.
[0007] Furthermore, in accordance with an embodiment of the invention, amines used for pigment preparation are
any of a group including morpholine, dicyclohexylamine, ethanolamines, aliphatic amines, aromatic amines, melamine,
hexamethylenetetramine and pentaethylenetetramine.
[0008] Furthermore, in accordance with an embodiment of the invention, the aminophosphates are obtained by re-
action between organic amines and phosphoric acid in water.
[0009] Furthermore, in accordance with an embodiment of the invention, 0.5-3 moles or organic amines are reacted
with 0.5-3 moles of phosphoric acid.
[0010] Furthermore, in accordance with an embodiment of the invention, where the solution of the reaction product
between amines and phosphoric acid is hardened by addition of alkaline-earth oxides, iron oxides, zinc oxide, molyb-
denum oxide, aluminum hydroxides, manganese oxides, or corresponding hydroxides resulting in oxyaminophos-
phates.
[0011] Furthermore, in accordance with an embodiment of the invention, alkaline-earth oxides (hydroxides) are used
as hardening agents for obtaining oxyaminophosphates.
[0012] Furthermore, in accordance with an embodiment of the invention, oxides (hydroxides) or iron, manganese,
zinc, molybdene or other metals that have corrosion inhibition properties are used as modifiers. The oxide quantity in
the final composition is between 20-70%.
[0013] Furthermore, in accordance with an embodiment of the invention, the composition contains surface active
agents for better homogenization of the reaction mixture. Lignosulfonates, nonionic surface active agents, cationic or
anionic surface active agents are used as surface active agents.
[0014] Finally, in accordance with an embodiment of the invention, water solutions of anti-corrosion agents in salts
form such as benzoates, nitrites, nitrates, silicates, amino-acetates, carbonates, chromates, may be used after reaction
with alkali earth oxides (hydroxides) or zinc oxide, iron oxide, aluminum oxide (hydroxides), molybdenum oxide or other
metal oxides, as modifiers or anti-corrosion agents.

DESCRIPTION OF THE INVENTION

[0015] Many very effective anti-corrosive inhibitors are known for water system or water-steam generators. But all
these very effective anti-corrosion inhibitors are very soluble in water and because of the high solubility, are not suitable
for use as paint pigments.
[0016] The inhibiting action of anti-corrosion pigments is based on their ability to keep small concentration of corrosion
inhibiting ions on the surface of the painted metals when water penetrates the paint film to reach the metal surface.
[0017] It is known that organic amines are very active as anti-corrosive agents in aqueous systems at various tem-
peratures. Among them are: morpholine, dicyclohexylamine, hexamethylenetetramine, ethanolamines (mono, di- and
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tri-), amino acids, butylamines. Many of them, in various formulations, are used as corrosion inhibitors for water-steam
systems. Phosphoric acid and various phosphates also are known as active corrosion inhibitors, mainly for water
systems. Zinc phosphate compositions, with various additives such as aluminum, molybdene, borates, etc. are also
used in paint systems.
[0018] Combinations of organic amines and inorganic phosphates or phosphoric acid are also sometimes used for
corrosion inhibition, but they have a high water solubility. According to the invention there are provided low water
solubility, controlled slow release compositions as anti-corrosive pigments for paints, both solvent based and also
waterborne.
[0019] The first step is a reaction between organic amines and phosphoric acid or acid phosphate, giving organic
phosphates. The reaction takes place in an aqueous solution.
[0020] Second step: reaction between aqueous solution of amino-phosphates from the first step and oxides of alka-
line earth metals or corresponding hydroxides.
[0021] The obtained oxyaminophosphates, after washing and milling, have very good anti-corrosive properties and
may be used as anti-corrosive inhibitors for solvent based and waterborne paints.
[0022] In the second step together with aminophosphates water solution of various corrosion inhibitors in salt form
may be used in form of reaction product with oxides of alkaline earth metals or corresponding hydroxides. For example,
water solutions of benzoates, ethylenediamine -tetraacetic acid salts, soluble silicates or sodium or potassium nitrites,
nitrates, carbonates, chromates, etc.
[0023] Beside alkali earth oxides or hydroxides also may be used other oxides that reacts with reaction with water
solution of various anticorrosive salts or their compositions with obtaining various oxycompounds, for example, zinc,
strontium, molybdene, aluminum, iron, manganese or similar oxides or hydroxides.
[0024] These oxides may be used together with alkaline earth oxides (hydroxides) for obtaining a synergistic effect.

Example 1

[0025] 1 mole of morpholine is added under continuous mixing to 1 mole of a 40% solution of phosphoric acid 0.5g
10% Ca lignosulfonate solution is added to the 10.0g reaction mixture and the product is mixed with 5gr of calcium
hydroxide. The reaction is carried out at ambient temperature for 20-40 minutes. After hardening, the reaction product
is washed, dried and milled to > 600 mesh powder. The obtained product has good anti-corrosion properties. It is used
in anti-corrosive paints at 6 to 20 weight per cent, preferably 8 to 12 weight per cent.

Example 2

[0026] 2 moles of monoethanolamine is added under continuous mixing to 1 mole of 50% phosphoric acid. 10g of
the reaction product is mixed with 0.1 NP-9 (nonylphenol type detergent, nonionic) and 6g iron oxide (Fe2O3). After
hardening the product is washed, dried and milled to >600 mesh powder. The obtained product has good anti-corrosive
properties in compositions with alkyl type paints, where it is used as 15% (weight) instead of zinc chromate in paint
composition.

Example 3

[0027] 1 mole melamine is mixed with 2 moles of phosphoric acid; 0.2g solution (lignosulfonate Na type from Bore-
gaard Ltd. Norway,) is dissolved in 10g of obtained reaction product and the mixture is mixed with 3g of magnesium
oxide. The reaction product is washed, dried and milled to >600 mesh powder. The obtained product has good anti-
corrosion properties in salt spray camera in comparison with zinc chromate pigments.

Example 4

[0028] 2 moles of dicyclohexylamine are reacted with 1 mole 35% phosphoric acid. The reaction mixture is hardened
by addition of 7g zinc oxide per 10g of reaction solution with 0.2g 50% Na-LABs detergent. After washing, drying and
milling to >600 mesh powder the product has good anti-corrosion properties.

Example 5

[0029] 2 moles of morpholine and 0.5 mole of 10% Na2-ethylenediamine -tetraacetate are reacted with 1 mole of
25% phosphoric acid. The reaction mixture is hardened by addition of 6gr magnesium oxide per 10g of reaction solution.
[0030] After washing, drying and milling to >600 m powder the product has good anti-corrosion properties.
[0031] Mixtures with oxynitrites oxymetalphosphates, oxyborates, oxysilicates can be used.
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Example 6

[0032]

[0033] This composition passed TNO cyclic test or paint during 1000 hours.

Claims

1. A paint and/or coating composition comprising an anti-corrosive composition wherein said anti-corrosive compo-
sition comprises at least one oxyaminophosphate pigment and at least one oxynitrite, oxymetalphosphate, oxyb-
orate or oxysilicate.

2. The composition of claim 1, wherein said oxyaminophosphate pigment is obtained by the following steps:

reacting organic amines and phosphoric acid in water so as to obtain aminophosphates; and
reacting an aqueous suspension of said aminophosphates and oxides or hydroxides of alkaline
earth metals, iron, zinc, molybdenum, aluminium or manganese, thereby obtaining said oxyaminophosphate
pigment.

3. The composition of claim 2,where the organic amines are selected from a group consisting of morpholine, dicy-
clohexylamine, ethanolamines, aliphatic amines, aromatic amines, melamine, hexamethylentetramine and penta-
ethylenetetramine.

4. The composition of claim 3, where 0.5-3 moles of organic amines are reacted with 0.5-3 moles of phosphoric acid.

5. The composition of claim 1 further containing an oxide quantity of between 20-70%.

6. The composition of claim 1, wherein said composition further comprises anti-corrosion agents in salt form so as
to decrease solubility of a corrosive metal.

7. The composition of claim 6, wherein said anti-corrosion agents are selected from the group consisting of benzoates,
nitrites, nitrates, silicates, amino-acetates, carbonates and chromates so as to improve the anti-corrosive proper-
ties of said composition.

8. The composition of claim 1 or 7, further comprising surface active agents.

9. The composition of claim 8, wherein the surface active agents are selected from the group consisting of lignosul-
fonates, nonionic surface active agents, cationic and anionic surface active agents.

Patentansprüche

1. Farb- und/oder Anstrichzusammensetzung, die eine antikorrosive Zusammensetzung umfasst, wobei die antikor-
rosive Zusammensetzung zumindest ein Oxyaminophosphat-Pigment und zumindest ein Oxynitrit, Oxymetallp-
hosphat, Oxyborat oder Oxysilikat umfasst.

2. Zusammensetzung gemäß Anspruch 1, wobei das Oxyaminophosphat-Pigment durch die folgenden Schritte er-
halten wird:

a. Anticorrosive pigments - 60 gr
b. Micronized talc - 96.7 gr
c. Titanium dioxide - 36.2 gr
d. Red iron oxide - 61.5 gr
e. Bentone - 10.3 gr
f. Catalyst (mixture of Co, PB, Mn, naphtenate - 6.7 gr
g. Alcohol - 350 g
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Umsetzen organischer Amine und Phosphorsäure in Wasser, um Aminophosphate zu erhalten; und
Umsetzen einer wässrigen Suspension aus diesen Aminophosphaten und Oxiden oder Hydroxiden von Erd-
alkalimetallen, Eisen, Zink, Molybdän, Aluminium oder Mangan, wobei das Oxyaminophosphat-Pigment er-
halten wird.

3. Zusammensetzung gemäß Anspruch 2, wobei die organischen Amine aus der Gruppe ausgewählt werden, die
aus Morpholin, Dicyclohexylamin, Ethanolaminen, aliphatischen Aminen, aromatischen Aminen, Melamin, Hexa-
methylentetramin und Pentaethylentetramin besteht.

4. Zusammensetzung gemäß Anspruch 3, wobei 0,5-3 Mol organische Amine mit 0,5-3 Mol Phosphorsäure umge-
setzt werden.

5. Zusammensetzung gemäß Anspruch 1, die ferner eine Oxidmenge zwischen 20-70% enthält.

6. Zusammensetzung gemäß Anspruch 1, wobei die Zusammensetzung ferner Antikorrosionsmittel in Salzform um-
fasst, um die Löslichkeit eines korrosiven Metalls zu erniedrigen.

7. Zusammensetzung gemäß Anspruch 6, wobei die Antikorrosionsmittel aus der Gruppe ausgewählt werden, die
aus Benzoaten, Nitriten, Nitraten, Silikaten, Aminoacetaten, Carbonaten und Chromaten besteht, um die antikor-
rosiven Eigenschaften der Zusammensetzung zu verbessern.

8. Zusammensetzung gemäß Anspruch 1 oder 7, die ferner oberflächenaktive Mittel umfasst.

9. Zusammensetzung gemäß Anspruch 8, wobei die oberflächenaktiven Mittel aus der Gruppe ausgewählt werden,
die aus Lignosulfonaten, nichtionischen oberflächenaktiven Mitteln, kationischen und anionischen oberflächenak-
tiven Mitteln besteht.

Revendications

1. Composition de peinture et/ou de recouvrement comprenant une composition anticorrosive dans laquelle ladite
composition anticorrosive comprend au moins un pigment oxyaminophosphate et au moins un oxynitrite, un oxy-
métalphosphate, un oxyborate ou un oxysilicate.

2. Composition selon la revendication 1, dans laquelle ledit pigment oxyaminophosphate est obtenu par les étapes
suivantes :

mise en réaction d'amines organiques et d'acide phosphorique dans l'eau afin d'obtenir un aminophosphate ; et
mise en réaction d'une suspension aqueuse desdits aminophosphates et d'oxydes ou d'hydroxydes de métaux
alcalino-terreux, de fer, de zinc, de molybdène, d'aluminium ou de manganèse, obtenant ainsi ledit pigment
oxyaminophosphate.

3. Composition selon la revendication 2, où les amines organiques sont choisies dans un groupe comprenant la
morpholine, la dicyclohexylamine, des éthanolamines, des amines aliphatiques, des amines aromatiques, la mé-
lamine, l'hexaméthylènetétramine et la pentaéthylènetétramine.

4. Composition selon la revendication 3, où 0,5 à 3 moles d'amines organiques sont mises en réaction avec 0,5 à 3
moles d'acide phosphorique.

5. Composition selon la revendication 1 contenant en outre une quantité d'oxyde comprise entre 20 à 70 %.

6. Composition selon la revendication 1, dans laquelle ladite composition comprend en outre des agents anticorrosion
sous forme de sel, afin de diminuer la solubilité d'un métal corrosif.

7. Composition selon la revendication 6, dans laquelle lesdits agents anticorrosion sont choisis dans le groupe com-
prenant des benzoates, des nitrites, des nitrates, des silicates, des amino-acétates, des carbonates et des chro-
mates, afin d'améliorer les propriétés anticorrosives de ladite composition.
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8. Composition selon la revendication 1 ou 7, comprenant en outre des agents de surface.

9. Composition selon la revendication 8, dans laquelle les agents de surface sont choisis dans le groupe comprenant
des lignosulfonates, des agents de surface non-ioniques et des agents de surface anioniques et cationiques.
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