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This invention relates to compositions and processes for
preventing the corrosion of metals by aqueous liguids.
More particularly, the invention relates to compositions
and methods for inhibiting the corrosivity of aqueous
fluids containing dissolved salts and gases to corrodible
metals such as ferrous metals, copper, and copper alloys.

The corrosive effect of aqueous liguids on ferrous
metals, copper, and copper-containing alloys due to the
combined action of the water and other contaminants is
well known and many expedients to eliminate or counter-
act this effect have been proposed. Factors such as tem-
perature, aeration, dissolved solids, and pH have been
found to influence corrosion rates greatly. For example,
it has been found that for each 25° F. rise in temperature,
corrosion rates of copper-containing alloys doubled. The
corrosion rate of copper and ferrous metals would be
affected similarly. The presence of dissolved solids such
as chlorides, sulfates, sulfites, and bisulfates have a marked
effect on the rate of corrosion. Furthermore, dissolved
gases, such as oxygen, hydrogen sulfide, carbon dioxide,
and chlorine, either alone or in combination, bhave a
deleterious effect on the metals listed above.

Corrosion is an important economic factor in industry
and its prevention is often necessary and always desirable.
For example, the prevention of corrosion in the paper-
making industry, particularly the prevention of corrosion
of the copper-alloy wire cloths used with Fourdrinier
papermaking machines, can double the useful life of these
wires in some instances. A considerable amount of wire
life research has been conducted in reference to Four-
drinier papermaking machines. These studies reveal that
the main factors influencing the useful life of such cloths
are actual damage to the wire, mechanical wear, and
corrosion. These factors may act alone or in combination
with each other.

In addition to damage and mechanical wear, several
types of corrosion of copper alloys have been found to
be important in affecting the useful life of a Fourdrinier
wire. - These types are:

(1) Direct surface corrosion in which the surface of the
shute and warp wires are rather uniformly corroded,
resulting in a loss of diameter. Generally, the brass
shute wire corrodes more rapidly than the bronze warp
wires. Surface corrosion results in a rather uniform
etching of the surface which is sometimes associated
with tarnish or discoloration.

(2) Galvanic or bimetallic corrosion is caused by the
electric current resulting when two different metals or
alloys are coupled. This situation exists between the
brass shute and the bronze warp and, under certain
conditions, the brass shute will corrode quite rapidly.

(3) Pitting and dezincification usually are associated with
a copper sulfide film formation on the surface of the
wire. When such films are broken or become porous,
localized corrosion takes place resulting in loss of
metal, thereby, forming depressions or pits. Loss of
zinc from the brass shute often occurs under these sur-
face films. Impingement pitting resuits from the turbu-
lent flow of a liquid over a metal surface leaving elon-
gated pits.

(4) Corrosion fatigue and intergranular corrosion seem
to be related. Corrosion lowers fatigue resistance,
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and the presence of fatigne stresses tend to in-
crease corrosion. Intergranular corrosion causes
embrittlement.

Because of the vital function served by the Fourdrinier
wire cloth in the papermaking operation, and because it
is extremely susceptible to mechanical stresses, abrasion,
and other deleterious influences, the wire cloth must be
protected from lumps of furnish that may accumulate
between the various rolls and the wire cloth and distend
the wire cloth. The means most frequently adopted for
this purpose is that of providing water showers located
at various positions relative to the wire cloth to wash
and remove any lumps of furnish that may have collected
upon the wire cloth and the wire return rolls. In one
method of retarding or eliminating the corrosion of Four-
drinier wire cloths, the inhibitor is added to the water
shower system so that a uniform coating of the wire is
accomplished, If the addition of the inhibitor is on a con-
tinuous basis, the surface of the wire is continuously
exposed to the inhibitor solution. In some instances inter-
mittent addition of the inhibitor to the wire shower system
gives excellent corrosion control and extended wire life.
Another method of treating the wire involves the addition
of the inhibitor to the mass of paper pulp and water
which ultimately comes into contact with the Fourdrinier
wire.

The compound 2-mercaptobenzothiazole and its salts,
either alone or in combination with other organic or
inorganic corrosion inhibitors, have been used in indus-
trial systems to protect copper, copper alloys and ferrous
metals from the effects of corrosion. In the papermaking
industry, 2-mercaptobenzothiazole has been used in the
absence of other inhibitors to prevent corrosion and to
extend the useful life of Fourdrinier wires. However,
its usefulness has been limited and it is generally used in
combination with other organic compounds. A combina-
tion of an alkali-metal salt of 2-mercaptobenzothiazole
and an alkanolamine has been effective in extending the
useful lives of Fourdrinier wire cloths. Alkanolamines
are used for the removal of acid gases from air streams
in industrial scrubbing operations. In addition, these
amines are sometimes used as corrosion inhibitors in acid
systems. Because of their basicity, solutions of alkanol-
amines in combination with alkali-metal salts of 2-mer-
captobenzothiazole are very alkaline, even at very low
concenirations. This is objectionable because calcium
and magnesium compounds are precipitated when many .
industrial hard water systems are treated with alkalines,
and these precipitates cause plugged valves, pumps- and
pipelines. Moreover, many papermill systems contain
aluminum sulfate (added to control pH) or dispersions of
resinous pitch derived from the wood pulp. The addition
of alkaline materials may precipitate hydrous aluminum
oxide or particles of pitch, both of which .adhere to the
paper or the papermaking equipment and interfere with
the papermaking operations.

Another example where corrosion is important eco-
nomically is in the oil industry. In the production of oil,
corrosion of steel and other metal well equipment is
caused by the action of water and natural brines, which
contain dissolved sulfides and/or carbon dioxide. Corro-
sive sulfide brines may contain alkali and alkaline earth
metal sulfides and hydrogen sulfide. Hydrogen sulfide is
very soluble in water, brines, and crude oil, and forms cor-
rosive solutions which cause deterioration of well and
surface equipment. This corrosion takes place in both
acidic and alkaline brines.

Corrosion in waterflood systems is also an important -
factor in oil production. Reference is hereby made to
the paper by L. C. Case entitled “Will Corrosion Eat Up
the Water-Flood Profit?” in The Oil and Gas Journal, p.76,
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January 16, 1961, for a discussion as to the causes and

extent of corrosion in such systems. - This article dis-
cusses chemical corrosion due to the action of dissolved
oxygen, hydrogen sulfide and carbon dioxide and corro-
sion caused by bacteria. Orie organism usually associated
with bacterial corrosion is Desulfovibrio desilfuricans
which liberates hydrogen sulfide as a result of the sulfate-

reducing metabolic “processes. Althiough, ‘as ‘this “article .

points out, there may not be exact agrecment concerning
the fundamental mechanjsm, there is agreement that ‘cor-
rosion in waterflood systems is a major problem.

1t is, therefore, an object of our invention to provide a
composition that will, when it is added to-an aqueous cor-
rosive fluid in small amounts, faterially -inhibit the cor-
rosive action of such 4 fluid.

‘Another object of the present itivention is to provide a
composition which when applied to wire cloths used on
Fourdrinier papermaking machines acts as an anti-wear
or wear-inhibitinig agent, and thereby extends the useful
life of such cloths in papermaking machines.

Other objects and advantages of the invention will be-
comie @pparent as the description proceeds.

To the accomplishment of the foregoing and related
enids, this ‘invention then‘compriseés the features herein-
“after fully described ‘and particularly ‘pointed out in the
claimns, the following: description setting forth: in ‘detail
certain illustrative embodiments: of the invention, these
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being irdicative, however, of but a few of the various ways -

in which the principle of the irivention may be employed.
Broadly stated, the corrosion of copper, copper alloys,
“and ferrous metals in contact with an aqueous systém con-
taining dissolved corrosive compounds is inhibited by add-
ing to such an aquedus system a mixture comipfising an
alkali-metal salt of 2-mercaptobenzothiazole and an
alkanolamide of -a -fiormal, -saturated, -monobasic car-
boxylic acid.
We have discovered that combinations of alkali-metal
salts of 2-miercaptobenzothiazole ‘and alkanolamides of
normal, saturated; monobasic, carboxylic acids afford ex-
cellent corrosion protection to Fourdrinier wires treated
in accordance with the provisions of this invention and
the useful lives of these wire cloths are significantly in-
creased. These wires are resistant to the formation of
copper sulfide by the reaction-of hydrogen sulfide with
the copper alloy surface. ~‘The use of the compositions of
this invention coat the wires with a sufficient quantity of
" the composition so that the wires are effectively Iubricated.
In 'addition, protection against the oxidizing corrosive
agents in the papermill systems is' obtained because of the
anti-oxidant properties of the 2 mercaptobenzothiazole as
- it'is' converted into its oxidized form, benzothiazolyldisul-
fide. ~Moreover, the compositions of ‘this invention are
considerably less alkaline than the combinations described
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tions or stable emulsions which do not foam and.actually
impart defoaming action to papermill systems.. In addi-
tion, these compositions act as detergents and as soivents
to pitch which is a troublesome component of some pulps :
used in papermills. s -

Before proceeding with -specific examples illustrating
our invention, it may be well to indicate in general the
nature of the materials required- in the: process.

‘Any of the alkali-metal salts .of 2-mercaptobenzothia-
zole may be used in-the process of.our invention. -Ex-
amples of specific salts ‘which are preferred because of
cost and availability include the sodium and potassium

“salts.

Suitable ainides for use in the compositions of this in-
vention are those having the following structure.
0 R
GH: (CHy) ,—'g—N
RI

wherein x varies from 4 to 10; R may be hydrogen, methyl,
2-hydroxyethyl, 2-hydroxypropyl or 3-hydroxypropyl; and
R’ may be 2-hydroxyethyl, 2-hydroxypropyl, or 3-hydroxy-
propyl. . ) -
Obviously these amides. may be prepared by any one of
several methods, such as reactions of acid anhydrides and
amines, acid chlorides and aminés, acids and amines, and
esters ‘and - amines. For economic reasons and conven-
ierice, we prefer the method involving the reaction of car-

“boxylic acids and ‘the; amines -at temperatures - of. about

200° C. -At these temperatures the water of reaction is
simultaneously removed as it is formed. - Alternately, car-
boxylic acid esters, such as the methyl or ethyl esters, may
be reacted with the amines at temperatures-between aboiut
150° C. and about 200° C. while removing the alcohol
that is formed during the course of the reaction. ‘Excelr

"lent yields of the amides are forméd in these reactions

and it is not usually necessary to purify the amides: These
amides are low-melting, waxy solids which have varying
degrees of water solubility and which are extremely. solu-
ble in polar organic solvents. S

" Although many acids and many amines can be used to
prepare amides, we have found that the most effective
alkanolamides for use inour ‘invention. in_.combination
with alkali-metal salts of 2-mercaptobenzothiazole are
those prepared from primary or secondary-alkanolamines
containing from 2 to 6 carbon atoms and one.amino
group. Mixtures of such amines are equally suitable.
Generally, because they are available in large quantities
and at .economical prices; we prefer to use.an' alkanol-
amine such as monoethanolamine - or - diethanolamine.

_ Other amines which may be: used inchide isopropanol-

‘ previously and the new compositions are compatible with -

‘almost all papermill $ystems and pitch, alumina, and cal-
cium deposits do not appear in troublesome quantities:..
The use of 2-mercaptobenzothiazole and its-salts, either
alone or in combination’ with inorganic or other organic
cotrosion inhibitors, is not so widespread in the petroleum
industry or in other industrial processes involving ferrous
“metals as it is in the papermaking industry. The use of
2:miércaptobenzothiazole: alone has not provided the de-
sired degtee of corrosion inhibition and the use of the other
inhibitors in ‘combination with the 2-mercaptobenzothia-
zole has introduced the same type of compatibility prob-
lems* mentioned above. The compositions of this ‘inven-
tion, however, provide equal or better corrosion protec-
tion in the petroleum industry than that obtained with the

" usual inhibitors such as aminés and imidazolines. ~More-

over, the usual compatibility problems of the reactive
amines and imidazolines are reduced or eliminated.
Compositions made in-accordance with this invention
are ‘stable ‘solutions which' can-be €asily- handled and fed
into the ‘systeém being protected with metering pumps.
These compositions when diluted with water’ yield solu-
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amine, diisopropanolamine, n-propanolamine; :di-n-propa-
nolamine and N-meéthyl - 2 - hydroxyethylamine: < Acids
which may be used in preparing suitable amides are nor-
mal, saturated, monobasic, carboxylic * acids: containing .
from 6 to 12 carbon’ atoms or mixtures of such acids.” If
the ‘amide is- considered-as being derived ‘from ‘an amine
and a carboxylic acid, a suitable amide for use in-our in-
vention may-be defined as an ‘amide of an alkanolamine

" containing from 2 to 6 carbon atoms and one amino group

and a normal, monobasic, saturated carboxylic acid con-
taining from 6 to.12.carbon’atoms. Although any car-

- boxylic ‘acid as defined above may be used; preferred acids

are caproic, caprylic, pelargonic, capric,:lauric, and mix--
tures. thereof. A ‘mixture of acids containing primarily
caprylic. and capric acids is particularly effective. These

" ‘acids are usually obtained from natural sources, such:as
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babassu, coconut, and palm kernel oils, but synthetic acids".
are equally satisfactory. ‘When acid’ mixtures are used in
preparing the amide, the relative amounts of each of the

- acids making up the 4cid- mixture may vary rather widely

without any material effect on the effectiveness of the in-

- hibitor composition. ‘In Examples 1, 2, and 6 the samples

of fractionated- cocant oil -acids -used--consisted -of -acid
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mixtures comprising caprylic and capric acids plus small
amounts of other acids as follows:

TABIE 1
Acid content in percent ‘
Capric | Caproic | Caprylic| Lauric
Bampes oo g8l 38 B3 3

The amount of each of the two components making up
the corrosion inhibitor may vary from 20 to 80 parts of
the alkali-metal salt of 2-mercaptobenzothiazole admixed
with 20 to 80 parts of the alkanolamide. Somewhat bet-
ter results are attained when the ratio of the two com-
ponents making up the corrosion inhibitor varies from
40 to 60 parts of the former and 40 to 60 parts of the
latter. Parts as used above, in the following examples,
and in the appended claims are parts by weight.

When the corrosion inhibitor composition of our in-
vention is used in conjunction with a Fourdrinier paper-
making machine, it may be added fo the aqueous fluids
circulating in the machine in such a quantity to maintain
a concentration of the inhibitor of at least 0.5 to 100
p.pm. An equivalent quantity of the inhibitor (0.5 to
100 parts of inhibitor per million parts of well fluids) is
also suitable for use in waterflood operations. Larger
quantities of the inhibitor may be used, but such is not
practical because costs are increased thereby with no cor-
responding beneficial results,

When the corrosion inhibitor is added to the water
shower system, the concentration employed is usually
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N-(2-hydroxyethyl)capramide, about 45 parts of water,
and about 5 parts of acetone. One purpose of the organic
solvent is to insure stable solutions at low temperatures.
As will be obvious to those skilled in the art, the alcohols
and the glycols listed may be used for this purpose with
equal facility.

In order to disclose the nature of the present invention
still more clearly, the following illustrative examples will
be given. It is to be understood that the invention is not
to be limited to the specific conditions or details set forth
in these examples except insofar as such hmltatlons are
specified in the appended claims.

Example 1

Fourdrinier wire samples were cut into 24 in. X 34 in.
pieces, washed with petroleum ether and dried under vac-
uum. The dry samples were then weighed to 0.01. mg.
with a semi-micro balance and each was immersed in 100
ml. of a solution containing 250 p.p.m. of a combination
of potassium 2-mercaptobenzothiazole and the N-(2-hy-
droxyethyl)amides of a mixture of saturated fatty acids
having the composition listed in' Table 1. In this exam-
ple, the parts of potassium 2-mercaptobenzothiazole and
parts of the N-(2-hydroxyethyl)amides included as active
ingredients varied from 100 to 0 and 0 to 100 respectively.

Each solution was adjusted to pH 5.0, 6.5, or 8.0 with
aluminum sulfate or sodium hydroxide solutions. The
wires were maintained in the solutions for 15 hr. at 40°
C. At the end of this period, the wires were removed,
rinsed with water, air dried, and weighed.

The weight changes between the original weights of
the wires and the weights after treatment with the in-
hibitor solutions are listed in Table 2.

TABLE 2

‘Weight change of Fourdrinier wire strips after treatment with solutions containing 250 p.p.m.

of corrosion inhibitor compositions

Concentration in test solutions
parts per million:
Potassium  2-mercaptobenzo-

thiazole......_______.._______ 250 225
N-(2- hydro'(yethyl)amldes of
the acid mixture in Table 1.. 0 25

Parts in active ingredients portion
of test solutions:
Potassitm  2-mercaptobenzo-
thiazole_____...._____________ 100 90
N-(Z-hydroxyethyl)amides of
the acid mixture in Table 1_. 0 10
Changa in weight in milligrams:
5.0

0.90 0.44
—0.08 | —0.03
—0.12 | —0.01

coo

200 175 150 125 100 75 50 25 0
50 75 100 125 |° 150 175 200 225 250
80 70 60 50 40 30 20 10 0
20 30 40 50 60 70 80 90 100
3 0,56 0.54 0.36 0.48 0.53 0.55—0.11 | —-0.17
15 0.15 0.60 0,50 0.47 0.47 0.33 0.19 0.16

11 0.07 0.44 0.36 0.37 0.36 0.27 0.34 0.26

higher and will vary from 5 to 5000 p.p.m. of the shower
water used.

In another application, the manufacturer of the Four-
drinier wire cloth or the users may employ these compo-
sitions to impart a coating on the wires to furnish protec-
tion and corrosion resistance during shipping and storage.
The treatment may be accomplished by spraying or dip-
ping the wire cloths, using a solution where the concen-
tration of the inhibitor therein may be as high as 5 per-
cent.

For convenience and ease in handling, the corrosion in-
hibitor composition is generally marketed as a 40 to 60
percent solution of the two active components consisting
of an alkali-metal salt of 2-mercaptobenzothiazole and the
alkanolamide in one or more inert solvents. Suitable
solvents include water; the lower aliphatic alcohols such
as methanol, ethanol, and isopropanol; ketones such as

“acetone;. glycols, such as ethylene glycol, diethylene gly-

col, and hexylene glycol; and glycol ethers such as the
methyl and ethyl ethers of ethylene and diethylene glycol.
A specific example of a solution particularly suitable for
marketing comprises about 25 parts potassium 2-mercapto-
benzothiazole, about 25 parts of a mixture of alkanol-
amides comprising N-(2-hydroxyethyl)caprylamide and

60

These results show that at pH 6.5 and pH 8.9 the 2-mer-
captobenzothiazole or the N-(2-hydroxyethyl)amides used
separately are considerably less effective in coating the
wire samples than compositions containing mixtures of
the two materials. At pH 5.0, potassium 2- mercaptoben—
zothiazole used alone showed a considerable increase in
weight, but practical experience in papermills has demon-
strated that the 2-mercaptobenzothiazole alone is not suf-
ficiently effective in providing either corrosion control or
inhibiting the formation of copper sulfide on the wires.

The results above show, in particular, that the solutions
containing from 49 to 60 parts of potassium 2-mercapto-
benzothiazole and from 40 to 60 parts of the N-(2-hy-
droxyethyl)amides of the acid mixture in Table 1, com-
prising caprylic and capric acids, were very effective in
providing protective coatings for the wires.

Example 2

Fourdrinier wire samples were cut into 24 in. x 34 in.
pieces, washed with petroleum ether, and dried under
vacuum. The dry samples were then weighed to 0.01 mg.
with a semi-micro balance and each was immersed in 100
ml. of a solution containing 250 p.p.m. of a combination
of potassium 2-mercaptobenzothiazole and the N,N-di(2-
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hydroxyethyl)amides -of a ‘mixture-of saturated carboxyl-
ic acids the composition of which is ‘described in Table 1.
The:parts of potassium 2-mercaptobenzothiazole-and parts
‘of the N,N-di(2-hydroxyethyl)amides included as active

ingredients varied from 100 to.0 and 0 to 100 respectively. .

_Each solution was adjusted to pH 6.5 with aluminum
sulfate. “The wires were maintdined in'the:solutions for
15 hr. at-40° C. At the end of this period, the wires were
removed, rinsed with ‘water, air dried, and weighed. A

-second series of wire samples was treated in the same,

manner as the above except that, -after removal from the
corrosion inhibiting solutions. and rinsing with: water, the
wires were immersed in 100 ml. of a solution containing
3 p.p.m. of sulfide (as sodium-hydrosulfide). This series
_of ‘wires was:also-maintained in the solutions for 15 hr. at
-at-40° C. and-then removed, rinsed with water, air dried,
and weighed. o

The weight changes between the original weights of the
wires- and-the weights after treatment with the -inhibitor
solutions in the first series and ‘the weight changes -be-
tween the original weights of the-second series of wires
and the weights after treatment with the sulfide solutions
are listed in Table 3.

TABLE 3
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2-mercaptobenzothiazole and the N-(2-hydroxyethyl)

amides of caproic acid, pelargonic acid and lauric acid,
respectively. In each example, the Fourdrinier wire sam-
ples were coated with the corrosion inhibiting materials
at all thrée pH values and these. wire samples were resist-
ant to the attack of sulfide solutions.

Example 6 )

The: éffectiveness of our compositions in inhibiting the
corrosion of steel was determined ~by -‘comparing the
weight loss of a steel test coupon subject to.corrosion con-
ditions in the presence of .the inhibitor composition to the
weight loss of a similar steél: test coupon stibject. to the
same corrosion conditions in the absence of the inhibitor.

The test procedure was as follows: Dry soft-drink bot-

" tles were each, chiarged with 185 mil. of freshbrine solu-

tion obtained from a source well immediately prior to use.

“During the addition of the brine solution to the bottle; a -

20

nitrogen blanket was thaintained over the brineto prevent
contact with-air. " Different aimounts of the corrosion in-
hibitor ‘composition were then added to the bottles to.pro-

~vide concentrations of 0,5, 7.5,.and 10 p.p.m. of the in-

hibitor consisting 6f approximately equal.parts by weight

Weight change of Fourdrinier wire strips affer treatment with solutions containing 250 n.p'.m.
of corrosion inhibitor compositions and after treatment with 3 p.p.m. of sulfide solution -

Concentration in test. solitions,
parts per million:
Potassium - 2-mercaptobenzo-
thiazole. oo
'N;N-di(2-hydroxyethyl) i
amides of the acid-mixture
in Table L. o oocoocmcnmmae
Parts in active ingredients portion
of test solutions:
Potassium 2-mercaptobenzo-
thiazole ..o oo
N,N-di(2-bydroxyethyl)
amides of the acid mixbure
JinTabled. .o oooooooiooi -0
Change In weight after treatment
with corrosion inhibitor, milli-
EIAMIS. o oooooommammmmliman
Change in weight after treatment
with ~corrosion inhibitor and
then with sulfide solution, milli-
grams. ... eiohmmmmmmmmemoomls
Change in weight caused by treat-
ment with sulfide solution, milli-

950 | 225 | 200 175

2 50 75

100 90 80 70

10 20 30

—0.081 007 0.18| 0.07

0.99 0.44 0.49 0.29

1,07 0.37 0.81 0.22

150

100

80

40

0.25

0.46

0.21

125 100 75 50 25 0
125 - 150 175 :200 225 250
~50 ‘40 30 20 10 -0
50 60 70 80 90 100
0.194 0:24{ 022] 014]|—0703 1.09
0.40| 0.39| 020} 043 .0.51 0.64
0.2t 015| o0.07| 0:20! 054]| —0.45

These results show that the changes in weight of the
wire samples resulting from the deposition of a coating is
similar to that -observed in Example 1, and that the com-

- bination of the -potassium :2-mercaptobenzothiazole- and
the. N,N-di(2-hydroxyethyl)amides of the acid mixture
in Table 1 comprising caprylic and capric acids, is superior
‘to either of these materials used separately. In this exam-~
ple, the gain in weight when the amides were used alone
was exceptionally high, but when the wire sample was
immersed in the sulfide solution, a large decrease in weight
occurred. With potassium - 2-mercaptobenzothiazole
alone, ‘a large increase in weight occurred upon treatment
with sulfide. "The wires treated with the combination of
the two inhibitors showed the: greatest gain in weight in
the initial treatment anid the least change in weight upon
treatment with sulfide. A wire with a perfect protective
coating deposited on it would not have shown any change
-in weight upon treatment with sulfide. - Thus, these results
show that the solution containing from about 20 to-about
80 parts of potassium 2-mercaptobenzothiazole and from
about 20 to about 80 parts of the N,N-di(2-hydroxyethyl)-
amides of the caprylic-capric acid mixture were very effec-
tive in providing protective coatings on Fourdrinier wires.

Exdmples 3t05

A procedure similar to that followed in Example 1 Was
used to determine the film forming effectiveness of mix-
tures containing approximately equal parts of potassium

“of potassium~2-mercapto‘ber'izothiazole and the N-(2-hy-

50

-droxyethyl) amides of the mixture of carboxylic acids hav-

ing the composition listed in Table 1. A V5 in. x 7% in.
X 234000 in. sandblasted steel- shim stock coupon
(cleaned and weighed) was then placed in each bottle and

- each. bottle sealed with a new cap: . The bottles.were then

55

mounted ona wheel in such a manner that the: bases:of
thé bottles were at'the circumferénce with the caps-point-
ing toward the center of the wheel. -

‘After all the bottles: were ‘mounted on the wheel, the

. entire apparatus was placed -in an: air:oven which was

60

maintained at 90°-F. and. the wheel was rotated for a

- period:-of 24:hr. .The metal-coupons were removed from

~-the bottles, cleaned,. and -weighed to-determine the los¢

65
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-ly used corrosion inhibitors.

5

in weight. -

The inhibitor -composition ‘afforded . a »substantial “de-
gree of sprotection .to- the: steel. coupons.. ‘The effective-
riess was comparable to that obtaired : with such-widely
used corrosion inhibitors as:long chain amines, diamines,
and imidazolines. - In:addition, the-compositions contain-'
ing- alkali-metal salts of 2-mercaptobenzothiazole and. al-
kanolamides -of : thecaprylic-capric: acid mixture  possess
other desirable properties.in- comparison to the common-
For. example, amines. and
diamines ‘are very reactive ' compounds.and . are:incom-
patible with many-other materials. present in industrial
systems - requiring ' corrosion protection. “Imidazolines
are ‘subject to cleavage of the ring structure by alkalies.
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In comparison, the compositions of this invention are
stable and relatively unreactive.

While particular embodiments of the invention have
been described, it will be understood, of course, that the
invention is not so limited, since many modifications may
be made thereto. When the inhibitor compositions of
our invention are used in waterflood systems, it may be
advisable to use these compositions in comjunction with
a bactericide. For further information regarding the use
of bactericides in the treatment of flood water for sec-
ondary recovery, reference is made to U.S. Patent 2,839,-
467 issued June 17, 1958, to Charles Bryce Hutchison et
al,, and to the references listed in that patent regarding
that subject. Other uses for our corrosion inhibitor will
be apparent to those skilled in the art. It is, therefore,
contemplated to cover by the appended claims any such
modifications as fall within the true spirit and scope of
the invention.

The invention having been described, what is claimed
and desired to be secured by Letters Patent is:

1. A corrosion inhibiting composition comprising 20
to 80 parts of an alkali-metal salt of 2-mercaptobenzo-
thiazole and 20 to 80 parts of an alkanolamide of an al-
kanolamine containing from 2 to 6 carbon atoms and
one amino group and a normal, monobasic, saturated,
carboxylic acid containing from 6 to 12 carbon atoms.

2. A corrosion inhibiting composition comprising 40
to 60 parts of an alkali-metal salt of 2-mercaptobenzo-
thiazole and 40 to 60 parts of an alkanolamide of an al-
kanolamine containing from 2 to 6 carbon atoms and
one amino group and a normal, monobasic, saturated,
carboxylic acid containing from 6 to 12 carbon atoms.

3. The corrosion inhibiting composition of claim 1
wherein the alkanolamine is monoethanolamine.

4. The corrosion inhibiting composition of claim 1
wherein the alkanolamine is diethanclamine.

5. A corrosion inhibiting composition comprising 20
to 80 parts of an alkali-metal salt of 2-mercaptobenzo-
thiazole and 20 to 89 parts of an alkanolamide of an al-
kanolamine containing from 2 to 6 carbon atoms and
one amino group and a normal, monobasic, saturated,
carboxylic acid containing from 8 to 10 carbon atoms.

6. The corrosion inhibiting composition of claim 1
wherein the alkali-metal salt of 2-mercaptobenzothiazole
is potassium 2-mercaptobenzothiazole.

7. The corrosion inhibiting composition of claim 1
wherein the alkali-metal salt of 2-mercaptobenzothiazole
is sodium 2-mercaptobenzothiazole.

8. The corrosion inhibiting composition of claim 1
wherein the carboxylic acid is caprylic acid.

9. The corrosion inhibiting composition of claim 1
wherein the carboxylic acid is capric acid.

10. The corrosion inhibiting composition of claim 1
wherein the carboxylic acid is a mixture comprising
caprylic and capric acids.

11. The corrosion inhibiting composition of claim 1
wherein the carboxylic acid is a mixture of acids derived
from fractionated coconut oil acids.

12. A corrosion inhibiting composition comprising an
inert solvent in which is dissolved a mixture comprising
20 to 80 parts of an alkali-metal salt of 2-mercaptobenzo-
thiazole and 20 to 80 parts of an alkanclamide of an al-
kanolamine containing from 2 to 6 carbon atoms and
one amino group and a normal, monobasic, saturated,
carboxylic acid containing from 6 to 12 carbon atoms.

13. The corrosion inhibiting composition of claim 12
wherein the parts of the mixture comprising an alkali-
metal salt of 2-mercaptobenzothiazole and an alkanol-
amide vary from 40 to 60 and that of the inert solvent
vary from 40 to 60.

14. A corrosion inhibiting composition comprising
about 25 parts of potassium 2-mercaptobenzothiazole,
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about 25 parts of a mixture comprising N-(2-hydroxy-
ethyl) caprylamide and N-(2-hydroxyethyl) capramide,
about 45 parts of water, and about 5 paris of acetone.

15. A method of inhibiting corrosion of a copper alloy
normally corrodible in an aqueous medium which com-
prises adding to said aqueous medium a corrosion in-
hibiting composition comprising 20 to 80 parts of an al-
kali-metal salt of 2-mercaptobenzothiazole and 20 to 80
parts of an alkanolamide of an alkanolamine containing
from 2 to 6 carbon atoms and one amino group and a
normal, monobasic, saturated carboxylic acid contain-
ing from 6 to 12 carbon atoms in an amount sufficient to
provide a concentration of said corrosion inhibiting com-
position in said aqueous medium of at least 0.5 p.p.m.

16. A process for the production of paper in which
an aqueous fluid containing cellulosic pulp and other
papermaking ingredients is circulated in contact with a
Fourdrinier wire cloth composed of strands of copper
containing alloys that are normally subject to mechani-
cal wear and corrosion, whereby the useful life of such
wire may be increased, which comprises adding to aque-
ous fluids with which the said wire cloth comes into
contact a mixture comprising 20 to 80 parts of an alkali-
metal salt of 2-mercaptobenzothiazole and 20 to 80 parts
of an alkanclamide of an alkanolamine containing from
2 to 6 carbon atoms and one amino group and a nor-
meal, monobasic, saturated carboxylic acid containing
from 6 to 12 carbon atoms in an amount sufficient to
provide a concentration of said corrosion inhibiting com-
position in said aqueous medium of at least 0.5 p.p.m.

17. A process comprising adding to the aqueous fluids
of a papermaking machine system that includes a Four-
drinier wire cloth the strands of which are composed of
copper containing alloys a mixture comprising 20 to 80
parts of an alkali-metal salt of 2-mercaptobenzothiazole
and 20 to 80 parts of an alkanolamide of an alkanolamine
containing from 2 to 6 carbon atoms and one amino
group and a mormal, monobasic, saturated carboxylic
acid containing from 6 to 12 carbon atoms in an amount
sufficient to provide a concentration of said corrosion
inhibiting composition in said aqueous medium of at
least 0.5 p.p.m.

18. A process for the treatment of a Fourdrinier wire
cloth composed of copper containing alloy sirands which
comprises contacting said cloth with an aqueous solution
containing at least 5 p.p.m. of a mixture comprising 20
to 80 parts of an alkali-metal salt of 2-mercaptobenzo-
thiazole and 20 to 80 parts of an alkanolamide of an
alkanolamine containing from 2 to 6 carbon atoms and
one amino group and a normal, monobasic, saturated
carboxylic acid containing from 6 to 12 carbon atoms.

19. A method of reducing the corrosiveness to ferrous
metals of a corrosive aqueous fluid which comprises in-
troducing into said fluid a corrosion inhibiting amount of
a mixture comprising 20 to 80 parts of an alkali-metal
salt of 2-mercaptobenzothiazole and 20 to 80 parts of an
alkanolamide of an alkanolamine containing from 2 to
6 carbon atoms and one amino group and a normal,
monobasic, saturated carboxylic acid containing from 6
to 12 carbon atoms.
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