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This invention consists in improvements in
the treatment of castor oil.and related materials
particularly to inhibit oxidation and/or “drying,”
gumming or hardening of such materials.

It is well known that castor oil, while possess~
ing excellent lubricating properties, possesses the
serious disadvantages of being prone to fairly
rapid oxidation by atmospheric oxygen, leading
to what is known as “drying,” namely the hard-
ening of the oil to form a solid resinous product
or g sticky gum. :

The rate of oxidation of fatty oils depends
on the types of fatty acids present and par-
ticularly on their degree of unsaturation. The
principal constituents of castor oil are the gly-
cerides of ricinoleic acid, a hydroxy-substituted
unsaturated fatty acid containing one ethylenic
linkage. The oxidation which takes place is al-
most certainly accompanied by a ‘polymerisation
brocess in which the unsaturated ‘molecules take
part. The rate of oxidation and gum formation
will, of course, depend on the temperature to
which the oil is subjected and the bresence of
oxidation catalysts.

The invention relates not only to castor oil
but to related materials such as the esters of
ricinoleic acid, e. g., the simple esters of mono-
hydric alcohols and the polyhydric alechol esters,
to lubricants consisting of mixtures of castor_
oil and mineral oil (comprising a major propor-
tion of castor oil) and to the so-called castor-
base greases containing a major proportion of
castor oil,

It is one particular object of this invention to
provide lubricating compositions suitable for use
in internal combustion engines and for the lu-
brication of bearings, gears, ete. in which castor
oil is the major ingredient. Tt is known to
employ castor oil or mixtures of castor oil with
minor amounts of mineral oil as lubricants in
& variety of applications and especially in the
lubrication of motor car and motor cycle en-
gines where high speeds and severe - operating
conditions obtain, The excellent lubricating
properties and high load-carrying capacity of

., Qustrial uses of castor oil.
“blends of castor and mineral oil are used exten-
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such lubricants are well known, but they suffer
from the serious disadvantage of gum formation
due to oxidation angd polymerisation. Further-

more the free acid normally present to some

extent in castor oil and the acidic products pro-
duced on oxidation are liable to cause corrosion
of composite metal (e. €. copper-lead) bearings
under operating conditions,

It is accordingly an object of this invention
to provide lubricants consisting of 'castor oil or
mixtures of castor oil and mineralioil in which
the castor oil is present in g major proportion,
which lubricants have substantially increased re-

, Sistance to oxidation and gum-formation under
“operating conditions ang which are also relatively

non-corrosive to composite metsl bearings.
Other practical uses of this invention will be

obvious to those who are familiar with the in-

Thus castor oil and

sively for the Ilubrication of automotive and in-
dustrial gears. In such instances the question of
corrosion does not’ arise, but resistance to gum

~ Tormation is of great importance.
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It is already known to inhibit the oxidation
of fatty oils by the addition of various organic
compounds of which the phenolsi (especially the
polyhydric phenols) and the. aromatic amines

are examples,

Such compounds, however, suffer from the dis~-
advantage that their effect is only of comparga-
tively short duration.

We have found that very much more effective ‘
resistance to oxidation and gum-formation can
be obtained in the case of castor oil by the addi-
tion of a mixture of (a) an organic compound of
tin or antimony and (&) an aromatic or hetero-
cyclic secondary mono- or poly-amine contain-
ing at least three cyclic ‘nuclei, at least two of
which nuclei are aromatic nuclei attached di-
rectly to the nitrogen atom.

This invention in its broadest aspect therefore
consists of a method of treating an oil of the
kind described to inhibit oxidation and gum-
ming which method consists in adding to the oil
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(a) a very small proportion of an organic com-
pound of tin or antimony and (b) a very small
proportion of an aromatic or heterocyclic sec-
ondary mono- or poly-amine containing at least
three cyclic nuclei at least two of which nuclei
are aromatic nuclei attached directly to the ni~-
trogen atom.

Typical formulae representative of the types of
amines suitable for use in accordance with the
present invention are:

Ri—NH—R:
Ri—NH—R:—NH-—~R4
/ s ~
R

\N H/

Ra:

where R1, Rz and R¢ are the same or different
and are aromatic radicals, and Ra is a condensed
aromatic nucleus having at least ten carbon
atoms. Any or all of these radicals may be fur-
ther substituted by alkyl, aryl, hydroxyl or
amine groups, although the preferred substitu-
ents are hydrocarbon ragdicals only.

Specific examples of amines which may be
employed are:

Phenyl-g-naphthylamine

2~

Phenyl-«-naphthylamine

gp-Dinaphthylamine

4

Xylyl-g-naphthylamine
3

H CH:
~C X
CH:
10

15 Di(g-naphthyl) -p-phenylene diamine.

2 “@Qﬁ@
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Phenothiazine
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Thio-phenyl-g-naphthylamine (benzonaphtho-
thiazine)

45

50

55

We have found surprisingly that only amines
of the type described are effective for the pur-
pose of the present invention, such closely re-

80 lated smines as «- and g-naphthylamine and
diphenylamine being virtually without antioxi-
dant. effect.

The organic compounds of tin or antimony
to be employed in conjunction with the amines

65 already described are derivatives of divalent
(stannous) tin or of antimony and may be the
tin or antimony salts or soaps of organic car-
boxylic aecids, organic sulphonic acids, organic
dithiophosphoric acids, or the tin or antimony

70 derivatives of phenols, phenol thioethers, or mer-
captans. In the present speeification and claims
all of such compounds including the derivatives
of phenols, phenol thioethers and mercaptans are
considered to be salts of organic acidic com-

75 pounds capable of salt formation.

et
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Specific examples of appropriate organic com-
bounds of tin are:

Tin laurate

Tin oleate

Tin naphthenate

Tin petroleym sulphonate

Tin derivative of p-tertiary amyl phenol thioether

CsHy

Tin derivative of o-stearyl phenol thioether
CuHuC oO—s~Oo 0 CyHi
o/ \o
\Sn/

Tin salt of ethylene glycol mononaphthenate
cresyl dithiophosphate

R.COO0CH:CH:0 5

where R.COOH=naphthenic acid.

It will be understood that the compounds se-
lected must be soluble in the particular oil in the
proportion in which they are to be employed.

We have found that whereas the tin compeounds
do not themselves bossess any appreciable anti-
oxidant or gum-inhibiting broperties, they co-
operate with the aromatic amines of the type
described to give inhibition of oxidation over g
beriod of time considerably longer than could he
obtained by the use of the amines themselves in
comparable proportions. In this respect the pe-
troleum sulphonates of tin and antimony are
particularly effective.

The aromatic amines used in this invention
may be employed in amounts ranging from about
0.1 to about 5.0 per cent and preferably between
0.5 and 2.0 per cent depending on the particular
material to be inhibited, and the conditions under
which it is to be employed while the tin or an-
timony compounds may be employed in amounts
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varying between about 0.05 and 2.0 per cent and
breferably between 0.1 and 1.0 per cent. In gen-
eral the best results are obtained when the
amount of tin or antimony compound present,
does not exceed the amount of amine by weight
and preferably the amount of amine employed is
at least double the amount of tin or antimony
compound.

In certain applications, notably the lubrica-
tion of internal combustion engines fitted with
composite metal (e. g, cobper-lead) bearings, the
inhibition of the corrosion of said bearings at
elevated temperatures becomes of importance.

We have found that whereas the combinations
of additives already described possess excellent
anti-oxidant properties they are not effective in
retarding bearing corrosion appreciably.

By the addition of a third additive (¢), how-
ever, not in itself effective to any great extent
in reducing such corrision produced by fatty
acids and acidic oxidation products of castor oil,
we have found surprisingly that a very substan-
tial reduction in corrosion can be effected.

The additives falling within class (e¢) which
may be employed where necessary in conjunction
with the additives of classes (@) and (b) com-
prise the neutral organic phosphite esters of hy-
droxy-substituted aromatic thioethers and disul-
phides.

Specific examples of such phosphite esters
are di—(3-carbomethoxy-4—hydroxy phenyl) thio-
ether cresyl bhosphite, and the phosphite ester
of t-buty! cresol thicether. These materials may
be employed in amounts ranging from about 0.2
to ‘about 5.0 per cent and preferably from 0.5 to
2.0 percent,

If desired, further additives may be present in
the compositions of this invention. Thus it may
be desirable in certain instances to add viscosity
index improvers, foam inhibitors, detergents, or
ferrous metal corrosion inhibitors. -

In particular we have found that certain addi-
tional benefits may accrue from the use in con-

junction with the three types of additives al-

ready described of the reaction products of alde-
hydes or ketones with basic water-soluble pri-
mary or secondary amines,

We have found, for example that the addition
of di-morpholinyl phenyl methane to a castor
oil-mineral blend containing additives of types
(@), (b) and (c) improved both its resistance. to
oxidation and its anti-corrosive properties, Ad-
vantage may accrue from the employment in cer-
tain instances of an antioxidant additive efiec-
tive at high temperatures, along with the addi-
tives of the present invention. Such an antioxi-
dant might be, for example, the metal salt of an
organic dithiophosphoric acid or the metal de-~
rivative of an alkylated phenol thioether,

Lubricating oil compositions typical of those
falling within the scope of the present invention
are:

(1) Firsts castor oil
+0.5% bhenyl-g-naphthylamine
+0.2% tin petroleum sulphonsate
(2) 90% acidless eastor oil
10% mineral lubrieating oil of viseosity 56977
Redwood at 14¢° P,
+1.09% phenyl-g-naphthylamine
+-0.2% tin petroleum sulphonate
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(3) 87.5% firsts castor oil )
12.5% mineral lubricating oil of viscosity 44"
Redwood at 140° F.
4 1.0% phenyl-g-naphthylamine
0.29% tin petroleum sulphonate
2.09% di (3-carbomethoxy - 4 - hy-
droxyphenyl)  thioether eresyl
phosphite
0.2%. dimorpholinyl phenyl methane

By “tin petroleum sulphonate” is meant the: tin
salt of the oil-soluble petroleum sulphonic acids
commonly known as “mahogany acids.”

The following series of tests were carried out
to determine the effectiveness of the compounds
of the present invention:

A. GUMMING TESTS AT'120° C.

One drop of the oil was placed in the centre of
a watch-glass and heated at 120° C. in an oven
for a prolonged period. At intervals the watch
glasses were withdrawn, allowed to cool and the
liquid examined for signs of tackiness or gum
formation.

The majority of the test results quoted were the
mean of two or more such fests.

Table 1—Tests in this table serve to illustrate
the surprising advantage of the use of the com-
bination of two additives of the present. inven-
tion over that of either additive used separately.

A blend of

909 acidless castor oil
10% mineral lubricating oil of viscosity 500"’
Redwood at 140° F'. (Oil A)

was used as a basis for experimentation.
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Tgble 2. —Tests in this table iltustrate the range
of tin and antimony compounds which may be
employed in conjunction with a typical amine.

A bilend of (90% acidless castor oil and 10%
mineral lubricating oil of viscosity 500’ Redwood
at 140° PF—0Oil A) +pheny1-ﬁ-naphthy1amine
(PBN) was employed throughout.

Table 2
Approximate
time (hours)
to—
Test | ST BBN
est | o
No. | present, Metal compound added Inei-
percent donce | Gum
of forma-
tacki- | tion
ness
1. 1.0 | NON@.oonccmmmmmcmccmmmmmmon o 100 125
b 1.0 | Tin petroleum sulphonate ©0.2%) 320 440
b S 1.0 | Tin naphthenate (0.2%)--------- 170 185
4. .. 1.0 | Tin oleate (0.2%)----vzomuur=mn=- 125 145
I S 1.0 | Tin derivative of p-tertiary amyl 165 180
1. phenol thioether 0.2%).
0.5 ] NODO. coocmmmmmzmmccmmmm oo mmo oo 80 90
0.5 | Tin petroleum sulphonate ©0.2%) 157 190
0.5 | Tinlaurate (0.2%) - ccaecomommuzn 120 130
0.5 | Tin derivative of o-stearyl 130 155
phenol thioether (0.2%).
0.5 | Tin salt of ethylene glycol 115 125
mononaphthenate cresyl di-
thiophosphate (0.2%).
... 0.5 | Antimony petroleum suipho- 160 180
nate (0.2%).
12 0.5 | Antimony naphthenate 0.2%) -- 120 135

While, therefore, benefit accrued from the use
of o wide variety of tin and antimony compounds,
the petroleum sulphonates were outstandingly
effective.

Table 3—Tests in this table illustrate the types
of amines which may be employed in carrying out
the present invention, in addition to those already

cited in Table 1. The same blend was used as
before.
4 Table 3
Table 1 Tin Approximate time
getro- (hours) to—
i Test cum
Amin Ipho-
Additi A = 50 Mo ? “nite Tnetdence of | G028
ves me.(hours) present, forma-
fo— percent tackiness tion
o. | |- Incl- ) S .Dinaphthylamine 0.2 200
Amine Tin oramtimony | 95| (G, 2 ‘;gofsl?ﬁ'-ri mz lamine | 0.2 160
compound tacki--| tion 55 4----- %;Y%)' pbihy. g
ness 3..__.| Phenothiazine (0.5%)~---- 0.2 220.
[ S— Benzonaphthothiazine. - ..- 0.2 225
) 5...._| Diphenylbenzidine - (satu- 0.2 J} S,
1. 18 33 rated solution, less than
2 phonate (0.2%) 1 » 6 D(')'s;s% ) phthyl:p-phenyl 0.2 | 820 345
L) ol e ap Qe =118 p-phenyl- L2 1 820 e
3.._.|-Phenyl-g-naph- ‘one;‘.._..._,f ........ ¥10 125 60 ;ne dia%mey(o,psf%_ ¥
thylamine (1%). . \ A g-Naphthylaming (0.5%)--- 0.2 | Less than 60. 85
4_.._{ Phenyl-g-naph- |- e 80 90 & __.| Diphenylamine (0.5%)---- 0.2 | 40uemcanmcann 65
t(ohs%amine 9..."| Triphenylamine (1.0%).---]  0:2 | 18emmmmocemmen 28
5| Phenvi:g-naph- | Tin petroleuts sul- | 320 20
thylamine (1%). phonate (0.2%).
6....| Phenyl-g-naph- | Tin petroleum sul- 157 180 :
t(0h5% % amine phonate (0.2%). 65
5%).
7..__| Phenyl-g-naph- | Tin petroleum  sul- 156 200 ) : -
Sy lE aTne | phonate (LO%). : The last three results are quoted for compara
P 1(11.0%%‘ } oo | xntt " etrol - 15 tive purposes to illustrate the relative ineffective~
e B ATy e oate 0.2, ness of certain amines closely related to those of
. P k(lo.s%{. naph. | Non 115 135 7o the present invention.
o i ATV Y Table 4—Tests in this table illustrate the range
10 Pl(zl‘g%}' aphe | T petrolenm  sul wol 185 of ricinoleic acid derivatives which may be in-
AT mine phm?ate 0.2%) - hibited against gum 'formation by the additives
(1.0%)- of the present invention, and also the use of sup-
plementary additives,

75
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Table 4
Approximate time
(hours) to—
'§egt Material inhibited Inhibitors added R -
. Incidence| Gum
of tacki- | forma-
ness tion
1.... [Firsts castorofl. ..._______ Nomeooooooo 21 28
19, Phenyl«ﬁ-naphthy]amine .....
2 do 9-4% Tin petroleum sulphonate. T 7T 7T TTIr -
""""""""""""""""""""" [2.0% Di(3-carbomethoxy-4—hydroxy-pheny1) thioether eresyl phosphite 400 40
00% acidl tor 61l ' 0.2% Dimorpholinyl phenyl methane
acidless castor oil..___ . .
Beeeen {10‘72 mineral oil A..____ . }11\;?’11“'“]‘;9 “““ {1 ;1_1"1""' ““““““““ 18 33
909, acidless castor oil.._._ { 0 oayl-f-naphthylamine. ... ___
4 _._. P 0.2% tin petroleum sulphonate 230 25
10% mineral oil A 7 297, 31(3-carbomethoxy-4—hydro 0
Z _____ %}% ?};’};{%ﬁ]ﬁ%i’fﬁ%:: }Iﬁs No. 4 with the addition of 0.2 dimorpholinyl phenyl methane
..... utyl ricinoleate____ ONe.__._._ ... _______
7 doo e --{ 1% phenyl-g-naphthylamine
do_.. ... ______ --1 As No. 7'with the addition 01 0.2
Glyceryl dirieinoleate -1 Nome........__.. o oo
do {1 % phenyl-e-naphthylamine. .
-------------------- 0.2% tin petroleum sulphonate. .

slotted holders to which lead test pieces were 65
attached by means of screws. For the test-pieces
rectangular plates of pure lead 134" by 1’* were
ly just below the surface of the
e longer axis horizontal. Copper
strips, as catalysts, 14’ wide and bent into a semi-
circle 334"’ in diameter were placed wholly below
the surface of the lubricant and attached by
means of vertical copper wires to corks fitted in
Hach beaker was also ftted

mounted vertical
lubricant with th

the beaker covers.

B. CORROSION TESTS

The following test was employed for
information as to the tendency for corrosion of
composite metal bearings, particularly copper-
lead bearings, to oceur in use of lubricating com-
positions provided by the present invention.

400 ml. of lubricant was weighed into 1500 mil.
tall lipless glass beakers, eight of which were
heated in a circular electrically heated oil bath
thermostatically controlled to maintain the lubri-
cant temperature at 140° C. The keakers were 35
equipped with closely fitted aluminium covers
having central slides which were normally closed
but capable of being opened for the insertion of g
test specimen. The slides when closed allowed
sufficient clearance for centrally placed steel stir- 40
ring rods to revolve freely. ‘The latter were elec-
trically driven from s common driving shaft at
40040 R. P. M. and carried at their lower end

05 Tests were conducted for
D

obtaining
fresh clean ones.
with carborundum powder
troleum ether.
scraped with a
ished by brushing in one

30

weighing was effected. The
calculated by adding togeth

The following test results

at elevated temperatures,

tiveness of the hydroxyaryl t

12 hours in two pe-

riods of six hours, the copper and lead specimens
being removed every two hours and replaced by
Copper catalysts were cleaned

and washed in pe-

Lead specimens were flattened,
special scraper and finally pol-
direction with fle card-
ing before washing in benzene and weighing,
After a 2 hour period g further washing in ben-
zene, brushing with a camel hair brush and re-

total corrosion wag
er the weight losses

of the lead specimens after each two-hour period.

llustrate the effec-
thioether phosphites

in conjunction with the other additives of the
bresent invention, in inhibiting corrosion of lead

Table 5
—_—
Lead specimen weight loss
(cumulative) after—
Test oil Additives
2 4 6 12
bours | hours | howrs | hours
N 90% acidless castor oil.._
Looeo- {10% mineral oil A.______ OB oo 58
2 90% acidless castor oil___ }0.5% phenyl-g-naphthylamine____ 264
**** 10% mineralofl A___ 0.3% tin petroleum sulphonate.
1.0 07;, phenyl-Binaphtltlllylgmmte ‘-
. . 0.2% tin petroleum sulphonate _ 2 ___ 7111777 e
909%, acidless castor oil. __ ey K iy . i 2
b S {10%’ mineral ofl A . . 2.(;)%ogé(h§i~'?;rnomethoxy 4-hydroxy-phenyl) thicether cresyl _ 4 37 81 204
0.2%, d{lmor?holinsgt%h?nyl 1!J;nethane .........................
: 1.0% phenyl-8-nap. ylamine _.___
4o fgf,z’ acilgleﬁ C?ﬁgr ofl... {O.Z% tin petroleum sulphonate 102 2631 .
Jomineral ol A____.__ 2.0% tertiary butyl cresyl thioether phosphite.
i 1.0%3 phenyl—ﬂinapht‘t;]ylﬁminf ...............
: < ; 0.2% tin petroleum sulphonate_____ .~
90% acidless castor oil___ CRr Pl e ;
Boeee I{m%’ Seiaes castor oil. - 10% diG-carbomettoxy-+hyd B 2] i
l’ 1.0% zine di(a-methyl isoamyl) dithiophosphate

with a thermometer.

Tests were carried out in
Lauson engine under the f

Jacket temperature
Oil sump temperature
Test duration

7

The following test results

-1
Ut

plated in the

‘C. ENGINE TESTS

a standard H—-241;ype
ollowing conditions:

210°+2° B,
280°+2° F,
60 hours.

illustrate the effec-

tiveness of certain of the compositions contem-
bresent invention as lubricants

for
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internal combustion engines operating under
severe conditions:

Table 6
Piston Used oil analysis
lacquer; geqprin,
3 g
Test Lubricant FAfnE |'weight Actdit
No. Viso | doss, Percent|*(fnos y
: mgs. vise. .
ual ine I KOH
rating) * |per gm.)
87.5% acidless castor oil-..- j
Lo {12.5% mineral ol B _..- 8.7 513 285 5.2
No. 1+1% phenyl-g-naph-
thylamine).
0.2% tin petroleum sul-
phonate).

2. {29, di(3-carbomethoxy-4- 8.2 68 1561, &0
hydroxyphenyl)thio- (Mean figures—2 tests)
ether cresyl phosphite.

0.29% dimorpholinyl
7p}‘173n§7r1 1;meth?ne. 1
87.5% firsts castor Qil- ... -

3.---1{35:5% mieral ofl B__.._.- 8.5) 9| 442 5.9

4___.1 No. 3--the same additives 8.3 103 176 6.5
employed in test No. 2. '(I\'IIea.n ﬁgulres——Z te?ts)

In tests 1 and 3 there was a Very heavy build-
up of soft black gum on the neck of the inlet
valve. In tests 2 and 4 the amount of deposit
on the inlet valve was extremely light.

Oil B was a mineral lubricating oil
44'" Redwood at 140° F.

The method of rating piston cleanliness was.
that adopted by the Co-ordinating Research
Council (C. R. C.) in which a perfectly clean pis-
ton is given a rating of 10 and a perfectly black
piston a rating of zevo.

We claim:

1. A lubricating composition comprising a ma-~
jor proportion of castor oil in which is ineor-
porated a proportion of from 0.05% to 2.0% of &
metallic organic compound soluble in castor oil
and selected from the group consisting of tin and
antimony salts of aliphatic monocarboxylic acids
having 12 to 18 carbon atoms, organic sulphonic
acids, naphthenic acids, and phenol thioethers
and a proportion of from 0.1% to 5.0% of an
aromatic secondary amine containing at least
three cyclic nuclei, at least two of which nuclei
are aromatic nuclei attached directly to the ni-
trogen atom.

9. A lubricating composition as claimed in
claim 1 in which the amine is selected from the
group consisting of a compound represented by
the general formula

Ri—NH—R:
Ri—NH—R:—NH—R/

S
PN
Ry

R 3
N/
NH

where Ri, Rz and Rq are aromatic radicals and
R: is a condensed aromstic nucleus having at
least ten carbon atoms.

3. A lubricating composition as claimed in
claim 1 in which is incorporated & proportion of
from 0.2% to 5.0% of a neutral organic phosphite
ester of a hydroxy-substituted aromatic thio-
ether.

of viscosity.

[*3
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4. A lubricating composition as claimed in
claim 1 in which is incorporated a proportion of
from 0.2% to 5.0% of a neutral organic phosphite
ester of a hydroxy-substituted aromatic disulfide.

5. A lubricating composition as claimed in
claim 1 comprising also a minor proportion of &
further lubricant additive selected from the group
consisting of the reaction product of an alde-
hyde with a. basic water-soluble amine and the
reaction product of a ketone with a basic water-
soluble amine.

6. A lubricating composition as. claimed in
claim 1, comprising also a proportion of up to
121 % of a mineral oil. )

7. A lubricating composition comprising a ma-
jor proportion of castor oil in which is incor-
porated a proportion of from 0.05% to 2.0%. of a
castor oil soluble tin salt of an organic sulphonic
acid and a proportion of from 0.1% to 5.0%. of
an aromatic secondary amine containing at least
three cyclic nueclei, at least two of which nuclei
are aromatic nuclei attached directly to the
nitrogen atom.

8. A lubricating composition comprising a ma-
jor proportion of castor oil in which is incor-
porated a proportion of from 0.05% to 2.0% of a
castor oil soluble antimony salt of an organic
sulphonic acid and a proportion of from 0.1% to
5.0% of an arematic secondary amine containing

. at least three cyclic nuclei, at least two of which

nuclel are aromatic nuclei attached directly to
the nitrogen atom.

9. A lubricating composition comprising a ma-
jor proportion of castor oil in whieh is incor-

. porated a proportion of from 0.059% to. 2.0% of

tin petroleum sulphonate and a proportion -of
from 0.1% to 5.0% of an aromatie secondary
amine containing at least three cyelic nuclei, at
least two of which nuclei are arematic nuelei at-
tached directly to the nitrogen atom. '
10. A lubricating composition comprising 2a
major proportion of castor oil in which is incor-
porated a propertion of from 0.05% to 2.0%. of
antimony petroleum sulphonate and a propor-
tion of from 0.1% to 5.0% of an aromatic sec-
ondary amine containing -at least three cyclic
nuclei, at least two of which nuclei are aromatic
nuclei attached directly to the nitrogen atom.
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