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‘COMMONWEALTH‘OF AUSTRALIA
Patents Act .

DECLARATION FOR A PATENT APPLICATION |

In support ¥f the Convention application made by

IMPERIAL CHEMICAL INDUSTRIES PLC

(hereinafter called "applicants™") for a patent for an invention entitled:

CORROSION INHIBITION

I, John Lindley LENG

Officer duly appointed, of Imperial Chemical House, Millbank, London,

. SW1P 3JF England

do solemnly and sincerely declare as follows:

1.

2.

To: The CommisSiOnet of Patents

I am authorised to made this declaration on behalf of the applicant.

Bernard TURY, 8 Spring Vale, Prestwich, Manchester, England
1s the actual inventor of the invention and the facts upon which the:
app:” wnt is entitled to make the application is as EollmWs:

Applicant 1is the assignee of the said invention from the actual
inventor

The basic application for patent or similar protection on which the
application is based is identified by country, filing date, and basic
applicant as follows: ‘

Filed in United Kingdom on 27/1/87 applh 8701705
by IMPERIAL CHEMICAL INDUSTRIES PLC

The basic application referred to in paragraph 3 hereof was the
first application made in a Convention country in respect of the
invention the subject of the application,

Declared at Welwyn Garden City,
Herts, Enﬁland,
Dated 13th January 1988

; | ‘ IMPERIAL CHEMIC_lwINDUSTRlES PLC

S 34189 /AU
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CLavs

1. A process for the inhibjtion of corrosion of metals by
the treatment «f & metal surface with a compound of the
formula:

¥Y-CO-~[0-A4=-COl ~-%-~R I
or
Y-*O,‘-'[_CO--A—:O\]n--J Ia

wherein A is a divalent hydrocarbon radical;
Y is a hydrogen atom or an optionally substituted
' hydrocarbon group:

n-;/\kis an integer from 1 to 100;

R A ‘
R\ 7
S
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Z is a divalent bridging group;

R is either (i) an amino group or the zalt thereof
with an acid or (ii) sulphonate, phosphonate,
sulphate or phosphate in the free acid form or
as a metal or ammonium salt;

and J is phosphonate or sulphonate in the free acid
form or as a metgl or ammonium salt.

2. A process as claimed in claim 1 wherein the group Y is
an alkyl group or a substituted alkyl group containing up to
25 carbon atoms.

3. A process as claimed in either claim 1 or claim 2
wherein the group A is an alkylene or alkenylene group.

4, A process as claimed in any one of claims 1 to 3
wherein the group A contains from 4 to 25 carbon atoms with
at least 4 carbon atoms between the oxygen atom and carbonyl
group.

6. A process as claimed in any one of claims 1 to 5§
wherein the group Z is of the formula:

- NQ - L - or -0-1 -

wherein Q is a hydrogen atom or an alkyl group; &nd
L is an alkylene or hydroxyalkylene group; or
N, Q and L, together with the nitrogen atom in
the group R to which they are attached, form
a cycloaliphatic bridging group.

7. A process as claimed in claim 6 wherein the group R is
of the formula

H\\“ " i .../3
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wherein

Tl, '1‘2 and T3 are each, independently, a

hydrogen atom or an alkyl or cycloalkyl group which may be
substituted by non-polar groups; and
V™ is an anion.

8. A process as claimed in any one of claims 1 to 7
wherein the metal surface is treated with a mixture of a
compound of Formula I or Ia in admixture with a compound of
Formula III or IXIa respectively:

Y-CO-[0-A - CO]n - OH III
Y -0- [CO - A - O]n - H IIIa
9, A process as claimed in any one of claims 1 to 8

wherein the metal is iron, zinc, copper, tin or aluminium.

10. A process as claimed in any one of claims 1 to 9
wherein the compound 1is applied to the metal surface as a
solution in an organic solvent or in admixture with a surface
coating composition wherein the solution or surface coatinag
composition contains from 0.1 to 20% by weight of the
compound of Formula I or Ia.

12, A composition comprising
(A) an es*“er compound of the formula

Y- CO - [0-A -CO] -2 -R I
or i
Y -0-=[CO-~aA —~O]n - dJd Ia

and
(B) a hydroxy-oxime containing the moiety

o ld

<
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wherein A is a divalent hydrocarbon radical;
Y is a hydrogen atom or an optlonally substltuted
hydcocarbon group,
n 1s an 1nteger from X tQ-lOO;
is a divalent bridging group; -
is either (i) an amino group or the galt thereof
with an acid or (ii) sulphonate, phosphonate,

o NN

sulphate or phosphate 1n the free acid form or
8s a metal or ammonlum salt; and

J is phosphonate.or sulphonate in the free acid form
or as a metal or ammonium salt.
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CORROSION INHIBITION

The preseat inveniion relates to a process for the

inhibition of the correiion of metals and also to compositions which
5 have corrosion inhibiting properties.

British Patent Specification No.B812149 discloses a
rust-preventive composition comprising a petroleum-based hydrophobic
film-forming agent in which is dissolved from 0.2 up to 107 by weight
of an oil-soluble fatty acid amide of an aliphatic diamine. The

10 preferred amide 1is the reaction product of equimolar proportions of
oleic acid and ethylene diamine.

In our European Patent Application Publication No.0125025 we
disclose a process for the inhibition of the corrosion of metals
which comprises treating the metal with an optionally substituted

15 = 2-hydroxy-5-alkylbenzaldoxime wherein the 5-alkyl substituent
¢ontains from 7 to 13 carbon atoms. The 5-alkyl substituents may be
linear or branched, saturated or unsaturated. Branched alkyl groups
are especially preferred. As optitnal substituents X in the benzene
ring of the 2-~hydroxy-5-alkylbenzaldoxime there are mentioned for

20 example alkyl, aryl, alkoxy and aralkyl groups and more preferably
halogen or nitro groups. Examplee of such benzaldoximes include
5-nonyl-2-hydroxybenzaldoxime, 5-dodecyl-2-hydroxybenzaldoxime and
5-=nonyl=3-bromo-2-hydroxybenzaldoxime.

In our European Patent Application Publication No.0178850 we

25 ' disclose a process for the inhibition of the corrosion of metals
which comprises treating the metal with a bis(oximinomethyl) alkyl
phenol, for example 2,6-bis(oximinomethyl)-4-nonylphenol. Metal

complexes of hydroxyoximes, and the use of siich complexes for

corrosion inhibition, are described in our European Patent
a ‘
30 Application Publication N9.0206716. The use of catechol and

ﬂ i derivatives thereof to-protect metals against corrosion is disclosed,

N inter alia, in Chemical Abstracts, Vol.99 (1983) abstract 162443t}
: A\ GB 676632; US Patent 2429905 and our non-prepublished European
I Patent Application Publication No.0239288. The use of a mixture of
(o :
= S \ - 5 o y
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- materials to provide a corrosion inhibiting effect is disclosed iu
our non-prepublished European Patent Application Publicatie=n
No0.0247728 which discloses the use of a mixture of a substituted
cyclic anhydride and a hydroxyoxime, for example a mixture of

5 polyisobutenyl succinic anhydride and 2-hydroxy-5-nonylbenzaldoxime.
We have now found certain polyester derivatives have useful
corrosion inhibition properties for a variety of metals.
According to the present invention there is provided a
process for the inhibition of corrosion of metals by the treatment of

10 a metal surface with a compound of the formula:

Y~-CO=[0-A- CO]n -2Z-R I
or
Y-O—[CO—A-O]n-J Ia
15
wherein A is a divalent hydrocarbon radicalj;
Y is a hydrogen atom or an optionally substituted
hydrocarbon group;
r 1s an integer from 1 to 100;
20 Z is a divalent bridging group;
. R 1s either (1) an amino group or the salt thereof with an
e acid or (ii) sulphonate, phosphonate, sulphate or
o fek phosphate in the free acid form or as a metal or ammonium
salt;
25 and J is phosphonate or sulphonate in the free acid form or as a

metal or ammonium salt,
The group Y is typically an optionally substituted alkyl,
alkenyl, aryl, alkaryl, aralkyl or cycloalkyl group, especially an

optionally substituted alkyl group containing up to 25 carbon atoms.
300 The group Y may be substituted and the substituents are preferably
ones which do not confer water solubility on the molecule, such as
halogen atoms, hydroxy, amino or alkoxy groups. Examples of such
groups are dodecanoyl, hexadacanoyl, octadecanoyl or 9-octadecenoyl

groups.,
/?%

aw A

<+
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) The divalent hydrocarbon group represented by A may be an
aromatic group but is preferably an alkylene or alkenylene group,

especially one containing from 4 to 25 carbon atoms with at least 4

5' n has a value of at least two. When n is greater than one, the
groups represented by A in the polyester chain [0 - A - CO]n may be
- the.same or different. It is generally preferred that n is from 1
to 10 when the group A is an aliphatic chain containing nine or more
carbon atoms and n is from 1 to 60 when the group A 1s an aliphatic
10 Vchain containing up to eight carboh atoms. The groups represented
by A may carry other substituents which do not éonfer _
water-solubility on the molecule, such as halogen and'alkoxy.
Examples of suitable groups A are those present in poly(lZ—hydroxy-
octadecanoyl), poly(12-hydroxy—9-octadecenoyl) and poly(6-hydroxy-
15 hexanoyl) chains.

VThe polyester residue of the formula:
Y-co-[0-A-cC] - I

20  1s conveniently derived from a mixture of (1) a saturated or
. unsaturated.aliphatic_hydroxycatboxylié acid containing from 4 to 25
carbon atoms héviﬁg at least 4 carbon atoms between the hydroXy and
¢arboxy1 groupé or a cyclic.precunSOr thefeof, such as a lactone and
(11) an aliphatic cafboxylic acid of the formula Y-COOH; where Y is
25 as hereinbefo:e,ﬂéfined.' Examples of suitable hydroxycarboxylic
' 3.acids and precuréors'are'12-hydr0xyoccadecanoic acid, 12-hydroxy-
\9-octadeceﬂpic acid, 6-hydroxyhexanoi. acid and caprolactone.
ﬁuxamples of ?uitable acids from which the end group Y-CO- is
derivabJe, b) reaction with a terminal hydroxy group on the polyester

30 chain, are.dodecanoic acid, hexadecanoic acid, octadecanoic acid and

9-octadecenoic acid and mixtures containing these acids which are

_derivable from natural products. i K%
The polyester residve @i the fqrmulat”

N~

carbon atoms between the oxygen atom and carbonyl group. Typically'
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Y-0-[CO~-A- 0]n - IIa

is conveniently deyived from a mixture of (1) a saturated or
unsaturated aliphat?c hydroxycarboxylic acid containing from 4 to 25
carbon atoms having at least 4 carbon atoms bhetween the hydroxy and
carboxyl groups or a cyulic precursor thereof, such as a lactone and
(11) an aiiphatic alcohol of the formula Y-OH, where Y is as
hereinbefore defined. Examples of suitable hydroxycarboxylic acids
and precursors are 12-hydroxyoctadecanoic acid, 12-hydroxy-
9-octadecenoic acid, 6-hydroxyhexanoic acid and caprolactone.
Examples of suitable alcohols from which the end group Y-0O- is
derivable, by.reaction with a terminal carboxylate group on the

polyester chain are decanol, dodecanol, hexadecanol, octadecanol and

‘oleyl alcohol.

In Formula I above, the bridging group, Z, is preferably of

the formula:
~NQ - L - or -0~-L =

vherein -

Q is a hydrogen atom or an alkyl group; and L is an alkylene or
hydroxyalkylene group, or N; Q and L, together with the nitrogen atom
in the group R to which they ara attached form a cycloaliphatic
bridging gIOup. The group Q preferably contains up to 25 carbon
atoms, Tﬁe alkylene group which is, or which is present in, the
group L mreferably contains from 2 to 6 carbon atoms. ° Examples of

the group\represented by Q are methyl, ethyl, n-propyl, n-butyl and

octadecyl and. of the group repr¢ yented by L are -(CHZ)2 , -(FHZ) -
” (CH2)4 ,» =(CH )6—, and ~CH,~CHOH-CH,~ and an example of the

2 2
cycldaliphatic bridging group is piperazin-1,4-ylene.,

The amino group represented by R may be a primary, secondary
or tertiary amino group or a substituted ammonium greap and ig
preferably of the formula: 0 ;

[
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T1 T1
- N or - +é - T2 v
N g2 13
5
wherein
Tl, T2 and T3 are each, independently, a hydrogen atom or an
alkyl or cycloalkyl group which may be substituted by non-polar
groups;  and
10 V" is an anion.

Exampies of the groups represented by T1 to T3 are methyl,

ethyl, n-propyl, n-butyl, octadecyl, 2-hydroxyethyl and cyclohexyl.
The anion, V , can be from any dnorganic acid or coloured or
colourless organic acid, such as HCl, HZSOA’ CH, COOH, CZHSCOOH,

15 KGOOH, CH,_0SO.H, CH SO,H, C,HSO.H, C H,COOH.

37773 3 65 3 65

When R represents sulphonate, phosphonate, sulphate or

3

phosphate, in the free acid form or as a metal or ammonium salt, or J
represents sulphonate or phosphonate, the cation which is present may
be a hydrogen ion, & metal ion, an ammonium ion or a substituted

20 ammonium ion. Suitable cations include H+, Na+, Caz+, NH4+,
N(eH,) " and NuCoH,) "

e The compounds of Formulae I and Ia can be prepared by

e processes analogdus to those degeribed in UK Patent Nos.1342746,
1373660 and 2001083 and EP 127325 (with omission of the epoxidation).

25 For convenience liereafter, a compound of Formula I or
Formila Ia will be referred to as a "polyester derivative".

The polyester derivative may be used in admixture with at

least one unmodified pélyester of the same general type. More
specifically, the unmodified polygéter 18 a compound of the general
:30  formula: .

V)

4
14

3

I
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Y-CO~-[0-A- CO]n - OH III
or
Y-0- [CO-A-~- 0]n = H IIla

where A, Y and n are all a: uereinbefore defined. Such mixtures are
conveniently obtained by reaction of a compound of Formula III or
Formula IlIa with less than the stoichiometric quantity of the
reagent, for example a diamine, necessary to convert the unmodified
polyester into the desired polyester derivative. It is generally
more convenient to prepare such mixtures and we have obtained
improved corrosion resistance using such mixtures.

Thus; as a further aspect of the present invention a metal
surface is treated with a composition which 1is a mixture of (A) a
compound of Formulae I or Ia together with (B) a corresponding
compound of Formulae III or IITa. The mixture of (A) and (B) may
contain the two components in molar proportions of from 10:90 to
90:10 but 1in general contains essentially equimolar proportions of
(A) and (B); for example in the range from 60:40 to 40:60.

A suitable corrosion inhibitor is the product of reacting
poly(12-hydroxyoctadecanoic acid) with a diamine such as, for
example, an alpha-amino-omega-dialkylaminoalkane. We have obtained
useful results with the product of reacting poly(l2-hydroxy-
octadecanoic¢ acid) with l-amino-3-(N,N-dimethylamino)propane in the
relative molar proportions of approximately 2:1. The quaternary
ammonium derivative -5f the foregoing mat<rial may also be used, for
example the product of post reacting the iéasgoing mixture with
dimethyl sulphate.

The process of the present invention is especially suitable
f&g the corrosion inhibition of iren, zinc, copper, tin and aluminium
and in particular mild steel and the zinc surface of galvanised
steel,

The metal may be treated directly with the polyester
derivative, although it is generally preferred to apply the polyester
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-

~ derivative to the metal surface in the form of a solution in a

suitable organic sovivent or as an aqueous emulsion of the polyester

 derivative or as an aqueous emulsion of a solution of the polyester

derivative in an organic solvent, The polyester derivative may be
used to provide a protective coating in its own right or as a metal
pre-treatment before the application of a surface coating,
Alternatively, the polyester derivative may be incorporated intc a
surface coating composition which may be a natural oil or grease
derived from animals or plants, such as for example, lanolin or rape
seed oil, The polyester derivative may be employed as an additive
to petroleum refined products such as lubricating oils, turbine oils,
fuel oils and gasohols or greases, which are used in contact with
metal surfaces.,

Conventional organic solvents may be used for the polyester

~derivative and include for example aliphatic and aromatic

hydrocarbons and higher alcohols, ethers and ketones. By "“higher"
is meant a group containing at least five, and preferably at least
eight, carbon atoms. Especially preferred sclvents are those having
good wetting and drying properties and include for example toluene,
xylene, chloroform, i,l,l-trichloroethane, and octanol.

Aqueous eémulsions of the polyester derivative may be formed
in conventional manner using conventional dispersants and
surfactants, including non-ionic dispersants. It may be convenient
to treat the metal with an aqueous emulsion of the polyester
derivative. Liquid or paste polyester derivatives which can be
formed directly into an emulsion may be used.

The process of the present invertion may provide corrosior
inhibition either without the application of a further surface
coating or as a pre~treatment before the application of a further
surface coating, . Thus the treatment may be used for example as a
temporary protection whilst the metal is being transferred from one
site to another. Thus the process of the present {nverition may be
used for the temporary protection of a metalAsﬁtfacecand the

protective coating, which may be an oil or grease containing the
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polyester, subsequently dissolved before or during further

processing.,
Alternatively, the polyester derivative may be formulated in
a surface coating composition intended to give extended protection of
5 the metal surface such as, for example, a paint (primer) such as an
air-drying, oil-modified system or a system including a chlorinated
rubber, lacquer, resin or other prptective coating. The surface
coating may be a solvent-based composition, for example a
cellulose/solvent based primer paint such as those used for car
i 10 "touch up" paints. The polyester derivative is soluble in solvents
ijf' generally used for such primers (for example nitrocellulose) atid may
S be incorporated directly, The polyester derivative may also be used
k ag an emulsion in aqueous emulsion surface coating systems, for
sxample primers or protective ccatings based on polymer latices such
15 as for example acrylic and styrene/vcrylic latices and vinyl acrylin
co-polymer latices including acrylate modified vinyl chloride -
vinylidene chloride copolymer latices. The polyester derivative may
also for example be incorporated in temporary alkali-removable
protective coatings (whether solyent-based or emulsion based) of the
20 addition polymer type in which the polymer contaips carboxyl groups.
The polyester derivative or the solution or emulsion thereof
may be applied to the metal in conventional manner, for example by
dipping, spraying or brushing. The temperature of the application
may be from 0 to 50°C. Typically, solutions of the polyester
25 derivative may contain from 0.1 to 207 by weight of polyester
derivative, whilst emulsions preferably contain from 0.1 to 5% by
weight of polyester derivative. The presence of from 0.1 to 2% by
weight of the polyester derdvative in a surface coating emulsion

formulation is generally sufficient to provide improved corrovion
30 inhibitionm.

The polyester derivative, or mixture thereof with at least
one unmodified polyester, may be used alone as corrosion inhibitors.
However, the polyester derivative may be used together with other,
known, corrosion inhibitors.

ff? . Y 7
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In partic¢nlar we have obtained useful results when a
polyester derivative is used together with a hydroxy-oxime,
particularly one containing the moiety

NOH

HB:J_

More specifically, the hydroxy-oxime is a compound of the general

formula:
OH NOH
Ry L3 !
Ry
where R, 1s a hydrogen atom or a substituted or unsubstituted

hydrocarbon group; and

R, is a substituted or unsubstituted hydrocarbon group in
which the hydrocarbon group contains from 7 to 22 carbon
atoms.

The group R; is preferably a hydrugen atom. In the
bis=-oxime compound, the second oxime group is preferably in the
6-position and particularly preferred compounds of this type are ths
2,6-bis(oximinomethyl)=4-alkylphenols.,

The group R, is preferably an alkyl group containing from
7 to 13 carbon atoms. The preferred mono~oximes are 2-hydroxy-~
5-alkylbenzaldoximes., The group R, may be a linear or branched,
saturated or unsaturated group, Compounds in which Rz is a branched
alkyl group are particularly preferred. Suitable compourids of this
type inélude 2-hydroxy-5-nonylbenzaldoxima and 2-hydroxy=h-dodecyl-
benzaldoxime, The hydroxy-oxims compounds may be used as a metal
complex, as is described 'in more detall iIn EP 0206716.
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The weight ratio of the polyester derivative, or mixture
thereof with an unmodified polyester, to the hydroxy-oxime wmay be
between 99:1 to 1:99 but will generally be from 10:1 to 1:10.
However, the preferred proportions will be dependent on the

S  particular compounds present in the mixture and we have found that
certain mixtures appear to give a synergistic inhibition effect.

More specifically, when the polyester derivative is the
product aof reacting poly(l2-hydroxyoctadecanoic acid) with
1—amino-3—fN,N~dimethy1amino)propane in the relative molar

10 proportions of approximately 2:1, and the hydroxy-oxime is
2-hydroxy=5-nonylbenzaldoxime, particularly useful effects are
obtained when the weight ratio of the polyester reaction product to
the hydroxy-oxime is in the range from 20:1 to 1:1, especially from
10:1 to 3:2.

15 The metal to be treated may be brightly polished and/or
freshly cleaned. However, it is an advantageous feature of the
process of the preseént invention that, when using a mixture of the
polyester derivative and the hydroxyoxime, effective corrosion
inhibition may be obtained even on a lightly rusted surface,

20 Indeed, when using a mixture of the polyester derivative and the
hydroxyoxime, we have found that better results are in gener4l
achieved when a surface is treated in an "as received" condition than
when that same surface is freshly cleaned or brightly polished.

The process of the present invention may be combined with

25 gtnventional corrosion inhibition treatments such as the phosphating
of {iron.

‘As indicated above, when using a mixture of the polyester

;' derivativé and the hydroxyoxime, the process of the present invention

i8 equally effective on lightly rusted iron suzfaces, and such a

v\\ﬂ‘ v 30 uwixtnre may be used in this context as a "r@at converter". = We have
Cn i found that using the mixture in the process of the present invention

generally provides improved protection as compared with conventional

N

st converters" based on tannic acid, <.
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Various asbééts of the present invention are set out in the
following illustrative examples in which all parts and percentages
are by weight unless otherwise st  “ed.

Examgle‘l

Bright mild steel 2.5cm x 2.5cm coupons were thoroughly
washed with acetone followed by ethanol and stored in kerosene until
required. Immediately prior to use they were washed with acetone.
Test coupons prepared as above were immersed in 17 by weight solution
of an additive 4n a liquid paraffin having a boiling point range of
from 360°C up to 390°C, After allowing to drain for about 18 hours,
the treated coupons were transferred to distilled water at ambient
temperature. After 7 days immersion in the distilled water, the
coupons were removed, washed and dried. The coupons were weighed
before and after the test. The additive used; and the weight loss

due to corrosion are set out in Table 1.

Iable 1

Example or Comp.Ex. Additive (a) Weight loss (mg)

1 PED 0.4

A BNSA 6.3

B PIBSA 6.3

C Nil 12.3

D untreated 15.9
Notes to Table 1
(a) PED is ‘the polyester derivative obtained by the reaction of

two mols of poly(l2-hydroxyoctadecanoic acid) of molecular weight
about 1600 (as determined by titration) with one mol of
l-~amino-3~(N,N- dimethylamino)propane.

BNSA is the barium salt of di(nonyl)naphthalene sulphonic
acid and is a commercially available corrosion inhibitor for use in
oils, grea§ﬂs and the like.

Y1 SA is a polyisobutenyl succinic anhyd;ide of approximate
molecular wei\ t 1100.
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Nil indicates that the coupon was treated with ;he liquid
paraffin as supplied, with no further -additive.

Untreated indicates that the coupon was tested without being
subjected to a treatment with the liquid paraffin.
Examples 2 and 3 |

The geneval procedure of Example 1 was repeated using
different additives and with the following changes. The treatment
was effected using a 107 by weight solution of the additive in
1,1,1-trichloroethane and allowing the treated coupons to dry for
about 18 hours. The corrosion test was effected by immersing the
coupons in 3% aqueous sodium chloride solution at ambient temperature
for 5 days. Further details, and the results obtained, are given in
Table 2.

Table 2
Example or Comp.Ex. Additive (a)(b) Weight loss (mg)
2 PED 1.7
3 PEDS 3.1
E untreated 11.3
Notes to Table 2
(a) is as ¢efined in Notes to Table 1.
(b) PEDS is the product of reacting PED with dimethylsulphate.

Examples 4 to‘6

The proaedure of Examples 2 and 3 was repeated with the
exception that diffcrent additives were used and the treatment was
effected using a 207 by welght solution of the additive in a mixture
of predominantly aliphatic hydrocarbons having a boiling point range
of from 150°C up to 200°C. ‘Further details, and the results
obtained, are given in Table 3. ‘
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Table 3

Example or Comp.Ex. Additive (a)(c) Weight loss (mg)

F. BAO 4.4

4 PED 7.4

5 3 PED/1 BAO 2.0

6 7 PED/1 BAO 1.5

G untreated 12.3
Notes to Table 3
(a) is aé defined in Notes to Table 1.
(c¢) BAO is 2~hydroxy-5<nonylbenzaldoxime.

3 PED/1 BAO is a mixture of PED and BAO in the weight
ratio 3:1,

7 PED/1 BAO 1s a mixture of PED and BAO in the weight
ratio 7 1.

- Examples 7 to 10

The procedure described in Example ! was repeated with the

‘ exception that other additives were used. Further detaile, and the

rQSUlts obtained, are given in Table 4.

Table 4
Ekamp}?f5¥.Comp.Exw :"ééﬂitiye (a)(d) Weight loss (mg)
PEP 0.3
PEDEE 4.6
: PETET 3.8
10 THP b
H Nil 143
Notes to Table 4
(a) is as defined in Notes to Table 1.
(d) PEP is the polyester derivative obtained by the reaction of

one mol of poly(l2-hydroxyoctadecanoic acid) of molecular weight
about 1600 (as determined by tikration) with two mols of piperazine
dihydrate and removing excess piperazine at the end of the reaction.
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PEDEE is the polyester derivative obtained by the reaction
of one mole of poly(l2-hydroxyoctadecanoic acid) of molecular weight
aboit 1600 (as determined by titration) with one mole of 2-dietbyl-
aminoethanol.

PETET is the polyester derivative obtained by the reaction
of two mols of poly(l2-hydroxyoctadecanoic acid) of molecular weight
about 1600 (as determined by titration) with one mol of triethylene-
tetraamine.

THP is the e¢ster derivative obtained by reacting two mols of
tallow alcohol with 1 mol of 12-hydroxyoctadecanoic acid to give an
ester-containing product mixture which is reacted with phosphorus
pentoxide in proportions to give 3 hydroxy groups from the
ester-containing product mixture to one mol of phosphorus pentoxide.
Exémples 11 and 12

The procedure of Examples 2 and 3 was repeated using
different additives. Further details, and the results obtained, are
given in Table 5.

Table 5
Example or Comp.Ex. Additive (a)(d)(e) Weight loss (mg)
11 PEAS 3.9
I Untreated 13.0
12 PEDEE : 4.7
J Untreated 10.9
Notes to Table 5
(a) is as defined in Notes to Table 1.
(d) ‘is as defined in Notes to Table 4,
(e) 'PEAS 1is the polyester derivative obtained by the reaction of

one mol of poly(12~hydroxyoctadec€hoic acid) of molecular weight
about 1600 (as determined by titration) with one mol of the sodium

salt of 2-aminoethanesulphonic acid.

T
)
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© Example 13

The procedure of Examples 4 to 6 was repeated with the
exception that different additives were used and the treatment was
effected using a 307 by weight solution of the additive in the
hydrocarbon solvemnt. Further details, and the results obtained, are
given in Table 6.

Table 6
Example éggitive (f) Coating Weight loss (mg)
or Comp.Ex wt (ﬁ;g—zl
K LA 9,4 3.1
13 LA/RED 9.4 1.2
Notes to Table 6
(£) LA 1s a commercial grade of lanolin obtained from Westbrook

Lanolin Company, Bradford, England.

LA/PED is a mixture of LA and PED (as defined) in a weight
ratio of 5:1.
Example 14

Cold rolled, mild steel panels (75 x 100mm) were used in the
as-received condition, with no pre-treatment, and treated as
described in Example 3. After the coated panels had been allowed to
dry, they were subjected to & salt spray test in accordance with ASTM
Test Method B 117 (1973). The panels were examined every day for
rust. Further details, and tha :esuits obtalned, are given in
Table 7.

Table 7
I
Example Additive (f) Rusting (h)
or Comp.Ex Initial Complete
L LA 1 6
14 LA/PED 9 >21

2

\\\ T I
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Notes to Table 7
(£) ~7 1s as defined in Notes to Table 6.
(h) : Rusting is given in days to the first signs of rusting

(Initial) and to the panel being totally covered in rust (Complete).
Using the LA/PED mixture, the panel was still predominantly rust free
after 21 days.

Example 15

2g of the polyester derivative (PED) used in Example 1 were
shaken with 100g of a proprietary nitrocellulose primer paint, A
sample of this mixture was diluted with a further quantity of the
nitrocellulose primer paint to give a final primer paint containing
17 w/w of PED, Samples of the nitrocellulose primer paint
containing different levels of PED were drawn down coated onto ground
cold rolled steel panels (7.6cm x 15.2cm x 0.08cm) to give a coating
with a dry thickness of 21 # 1 micrometers. The coatings were
allowed to dry for nine days. - The panels were edged and backed with
adhesive tape. The exposed, coated surface was scribed with a
vertical line, as specified in ASTM D 1654, The panels were then
exposed for 14 days to alternating two hour periods of dry air at
35°C and a salt mist formed from an aqueous solution containing 0.35
and 0.05 wt Z of ammonium sulphate and sodium chloride respectively.

At the completion of the exposure, the edging and backing
tapes were removed and the underfilm rusting assessed in accordance
with ASTM D 610. .- Panels coated with paints containing O, 1 and 2
wt 7 of PED showed underfilm rusting of 3, 4 and 10 respectively.

A dupficate set of panels were exposed to the salt spray
test of ASTM B 117. The blister ratings, assessed according to
ASTM D 714, were 5M, 8F and 10 for panels coated with paints
containing 0, 1 and 2 wt % of PED respectively. i
Example 16

To a lithium base grease of lithium 12-hydroxyoctadecanoate
in a 500 Pale 0il containing no additives was added 1% w/w of the
polyester derivative (PED) of Example 1. This grease and a sample
of the grease with no polyester additive were applied to bearings
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which were subjectéd to the IP dynamic anti-rust test for lubricating
greases (IP 22C) run with distilled water. The test was run for
seven days and the bearings were then removed, cleaned and the outer
ringltfaaks carefully examined for rust or etch spots. The

additives used and the ratings achieved are set out in Table 8.

Table 8
Example or Comp.Ex. Additive (a) Kating (1)
16 PED 0
M Nil 2
Notes to Table 8
(a) is as defined in Notes to Table 1.
(1) The ratings are as follows:-

0 means no corrosion.
1 means not more than 3 small spets each just sufficient to
be visible to the naked eye.

2 means small areas of corrosion up to 17 of the surface.
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The claims defining the invention are as follows:

1. A process for the inhibition of corrosion of metals by
the treatment of a metal surface with a compound of the
formula:

Y -CO-[0-A -~ CO]n -2 -R I
or

Y—O—[CO—A—O]n-—J Ia

wherein A is a divalent hydrocarbon radical;
Y is a hydrogen atym or an optionally substituted
hydrocarbon group;
n is an integer from 1 to 100;
is a divalent bridging group;
R is either (i} an amino group or the salt thereof
with an acif¢i or (ii) sulphonate, phosphonate,
sulphate or phosphate in the free acid form or

N

as a metal or ammonium salt;
and J is phosphonate or sulphonate in the free acid
form or as a metal or ammonium salt.

2. A pri:gess as claimed in claim 1 wherein the group Y is
an alkyl group or a substituted alkyl group containing up to
25 carbon atoms.

3. A process as claimed in either claim 1 or claim 2
wherein the group A is an alkylene or alkenylene group.

4. A process as claimed in any one of claims 1 to 3
wherein the group A contains from 4 to 25 carbon atoms with
at least 4 carbon atoms between the oxygen atom and carbonyl

group.

5. A ’process as claimed in any cne of claims 1 to 4
wherein the compound is derived from a mixture of (i) a
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saturated or unsaturated aliphatic hydroxycarboxylic acid
containing from 4 to 25 carbon atoms having at least 4 carbon
atoms between the hydroxy and carboxy groups, or a cyclic
precursor thereof, and (ii) an aliphatic carboxylic acid of
the formula Y-COOH or an aliphatic alcohol of the formula
Y-OH.

6. A process as claimed in any one of claims 1 to 5
wherein the group Z is of the formula:

- NQ - L - or -0 -L -

wherein Q is a hydrogen atom or an alkyl group; and
L is an alkylene or hydroxyalkylene group; or
N, Q and L, together with the nitrogen atom in
the group R to which they are attached, form
a cycloaliphatic bridging group.

7. A process as claimed in claim 6 wherein the group R is
of the formula

i
- N, or -I;J-T v
T

wherein

vTI, T2 ~ and T3 ~are each; independently, a
hydrogen atom or an alkyl or cycloalkyl group which may be
substituted by non-polar grougﬂz\and

V™ is an anion.

8. A process as claimed in any one of claims 1 to 7
wherein the metal surface is ftreated with a mixture of a
compound of Formula I or Ia in admixture with a compound of

>



Y—CO-—[O—A-—CO]n—OH ITI
Y—O—[CO—A-—O]n—H_ ITIa
9. A process as claimed in any one of claims 1 to 8

wherein the metal is iron, zinc, copper, tin or aluminium.

10. A process as claimed in any one of claims 1 to 9

wherein the compound is applied to the metal surface as a

solution in an organic solvent or in admixture with a surface

coating composition wherein the solution or surface coating

composition contains from 0.1 to 20% by weight of the
¢« ‘¢t compound of Formula I or Ia.

11. A process as claimed in any one of claims 1 to 10
wherein the compound of Formula I or Ia is used together with
another corrosion inhibitor.

12, A composition comprising
(A) an ester compound of the formula

Y- CO - [0- A -CO]l -2~ R I
or .
Y-0-[CO-A=-0] ~J Ia

and
(B) a hydroxy-oxime containing the moiety

wherein A is a divalent hydrocarbon radical;
Y is a hydrogen atom or an optionaxly stubstituted
hydrocarbon group;
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n is an integer from 1 toc 100;

Z is a divalent bridging group;

R is either (i) an amino group or the salt {hereof
with an acida or (ii) sulphonate, phosphonate;
sulphate or phosphate in the free acid form or
as a metal or ammonium salt; and |

J is phosphonate or sulphcnate in the free acid form
or as a metal or ammonium salt.

13. A surface coating composition whig¢h is a natural oil
or grease, @ paint, a  lacquer, or a resin containing a
compound of the formula

¥Y-Co-[0-Aa-CO) -2-R I
or
Y-0-([CO-A-0] -0 Ia

wherein A is a divalent hydrocarbon radical;
Y is a hydrogen atom or an optionally substituted
hydrocarbon group;
n is an integer from 1 to¢ 100;

N

is a divalent bridging group;

R is either (i) an amino group or the sdlt thereof
with an acid or (ii) sulphonate, phosphonate;
sulphate or phosphate in the free acid form or as
a metal or ammonium salt; and

J is phosphonate or sulphonate in the free acid form

or as a metal or ammonium salt.

14, A metal having on the surfaca thereof a coating which
is, or which contains, a compound of the formula

Y ~-CO~ [0~-A ~ CQ]n - 2 -R I
or .
¥ -0~ [CO -~ A ~ O]n ~Jd Ia

wherein A is a divalent hydrocarbon radical;
Y is a hydrogen atom or an optionally substituted
hydrocarbon group;

/"‘“\
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n is an integer from 1 to 109;

Z is a divalent bridging group;

R is either (i) an amino group o &ha galt thereof
with an acid or (ii) sulphonate, phosphonate,
sulphate or phosphate in the fras wcid form or
as a metal or ammonium salt; and

J is phosphonate or sulphonate in the frea acid
form or as a metal or ammonium galt,

15. A process as claimed in claim 1, substantially as
hereinbefore described with reference to any one of the
examples.

16, A composition as claimed in claim 12, substantially as

hereinbefore described with reference to any one of the
examples.
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