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PROVISIONAL

The following Specification describes the naiure of this invenrion.

This inveniion relates to improvements in or relating to
Corrosion Behaviour in Acid Solutions.

Hitherto it has been proposed that in thes use of com-
monly available acids such as hydrochlorie, sulphuric and
phosphoric acids for removal of rust and scale from steel sheets
and fabricated parts, the attack of steal base by the acid
can be prevented by addition of what is known as a *Corro-
sion Inhibitor’. A large numbzr of acid inhibitors are known.
In particular, it has been found that some in-organic com-
pounds like arsznious and antimony oxides and otganic com-
pounds like amines and aldehydes possess a high degrez of
inhibition for steel in hydrochloric acid. Proteins and their
hydrolysis products, heterocyclic compounds and alkaloids
have been found to be effective inhibitors for steel in sul-
phuric aeid.

This is opea to the objection that the inhibitors so far
used in acid solutions to prevent attack of sfeel while re-
moving rust and scale are harmful to onz or other of the
non-ferrous metals, and somes of the inhibitors which are
effective in hydrochloric acid are much less effective in sul-
phuric acid.

The object of the present invention is to develop an in-
hibitor mixture which (1) would give a very high degree of
inhibition to steel in both sulphuric and hydrochloric acids
and (2} inhibits corrosion of other metals such as copper,
zinc and aluminium.

The invention consists in the development of an inhibi-
tive mixture which wouid give inhibition of corrosion in
hydrochloric and sulphuric acids to a number of metals such
as sieel, zinc, copper and aluminium, Experiments carried
out in this direction show that by an appropriate combina-

tion of anieaic and cationic inhibitors, it is possible to get
an inhtbitive mixtare which would give protection to steel,
zinz, aluminium and copper in both hydrozhioric and sul-
phuric acids. A mixture of a hilids, a heterocyclic com-
pound and a glucoside is found to give this result. Examples
of halides are NaCl, NaBr, Nal, KCl, XBr and KL Examples
of heterozyelic compounds are pyridine, quinoline and pipe-
ridine, Exampies of glucosides are tannins, vegetable gums
el

The conzsutration ranges of the azid, inhibitor etc., for
which the above invention applies are given below :

Conceniration of acid — 110 50%
haiide -— 0.0l to 19
heterocyclic compoungd — 001 to 19,
glucoside - 0.1 to 5%
Temperature — 257 Cto 80°C.

The performince of the inhibitor mixture is illustrated
bzlow :

Weighed m2tal specimen is
suspended in 10% hydrochlo-
ric acid by mzans of glass hook
for 1 hour at room tempera-
ture, after which it is taken
out, washed, dried and wei-
ghed.  The different in weight
gives weight Joss.

Description of test :

The inhibition efficiency is given by W,—W, X 100
where W is the weight loss without inhibitor and W, is the
weight loss with inhibitor.

PERFORMANCE OF INHIBITOR MIXTURE
TABLE 1 (a)

Weight loss* in

Metal 109%HCI 109% HC1 with Inhibition
Inhibitive Mixiure Efficiency
{in gms) {in gms) %
1. Mild Steel 0.473% 0.0063 98.6
2, Zing 4,1883 0.133 96.6
~ 3. Copper 0.0028 0.0025 _ 10
4, Aleminium 0.0483 0.0063 87

*#3" % 27 specimens were used.
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TABLE 1 (b}

Weight loss* in

Metal 10% H,30, 10% H,80, with Inhibition
Inhibitor Mixture Efficiency
{in gm} (in gm) %
1. Mild Steel 0.1673 0.0043 97.5
2. Zinc 04.022 0.0304 99.5
3. Copper negligible negligible —
4. Aluminium negligible negigible —_

*2" % 1" specimens were used.

The following are among the main advantages of this
invention :

1} The above-said inhibitor gives a very high degree
of inhibition to steel during removal of rust and
scale in commonly available acids such as hydrochlo-
ric acid and sulphuric acid.

2} The above-said inhibition mixture enables the use

of commonly available acids such as hydrochloric
and solphuric acids for removal of rust and scale
from composite system containing both stee! and one
or more non-ferrous metals such as zing, alumimum
copper, brass eic.

3} The above said inhibitor mixture is equally -effec-
tive in both sulphuric and hydrochloric acids.

COMPLETE

The following Specification particularly describes and ascertains the nature of this invention and the manner
int which it is to be performed.

This invention relates to improvement in or relating to
inhibition of corrosion during acid cleaning of composite
systems.

Hitherto it has been proposed that in the use of com-
ntonly available acids such as hydrochiorie, sulphuric and
phosphoric acids for removal of rust and scale from steel
base by the acid can be prevented by addition of what is
known as a ‘Cerrosion Inhibitor®. A large nomber of acid
inhibitors are known. In particular, it has been found that
some inorganic compounds Jike arsenious and antimony
oxides and organic compounds like amines and aldehydes
possess a high degree of inhibition for steel in  hydrochloric
acid, Proteins and their hydrolysis products, heterocyclic
compounds and atkaleids have been found to be effective in~
hibitors for steel in sulphuric acid.

This s open to the objection that the inhibitors so far
used in acid solutions to prevent attack of steel while re-
movipg rust and scale are hatmful to one or other of the
non-ferrous metals, and some of the inhibitors which are
effective in hydrochleric acid are much less effective in
sulphuric acid.

The chject of (he present invention is o develop an
inhibitor mixwre which (1} would give a very high degiee
of inhibition {0 steelin both sulphuric and hydrochloric
acids and (2) inhibits corrosicn of other metals such as
copper, zinc and aluminium.

The inhibitor mixture developed prevents attack of both
ferrous metals e.g., steel, and non-ferrous metals e.g., zinc,
copper and aluminium during acid cleaning.

The inhibitor mixture makes it possible to ¢lean free of
rust and scale systems in which both ferrovs and non-ferrous
components are present.

The invention censists in the development of an  inhibi-
tive mixture which would give inhibition of corrosion in
hydrochloric and sulphuric acids te a number of metals such
as steel, zinc, copper and aluminium. Mixtures of (1) halide
e.g., chloride, bromide, iodide, (2) heterocyclic ccmpound e.g.,
pyridine, quinoline, piperidine and (3} glucosides eg.,
1annins, vegetable grms are found to give this resuft.

The concentration ranges of the acid to be used, the
constituents of the inhibitor mixture are given below —

Concentration of acid ~— 1 to 10%,

Halide — (.01 to 1%

Heterocyclic compound —  0.01 10 1%

Glucoside — 001 10 5%,

Temperature —  25°Cto 80°C.
Example 1

The following procedute may be followed to prepare
one litre of inhibited 169, HCI solution. 0.5 grams of tannic
acid is disselved in 10 c.cs. of distilled water. 1 gram of
quineline in the form of a solulion, 10 cc. of
16% HCl is added to the tannic acid solution, followed by
1.5 grams of potassivm iodide. The solution thus obtained
is now mixed with 1 litre of 109 HCI and stirred well.

Example 2

The following procedure may be followed to prepare one
litre of inhibited 169, H,50, solution.

0.5 grams of tannic acid is dissolved in 10 c.cs of dis-
tilled water, 1 gram of guiroline in the form of a solution.
[10¢ ¢.c, of 109% HCI} is added to the tannic acid solution,
followed by 1.5 grams of potassium iodide. The solution

thus obtained is now mixed with 1 litre of 109 Hy80,; and
stirred wefl.

The efficiencies of inhibitor for the two examples cited
above are given in following Tables 1 and 2.

Description of Test :

S5em. X 125 cm. abraded with 120 emery, degreased
and weighed metal specimen is suspended in 109, hydro-
chloric acid by means of glass heck for 1 hour al room
iemperature, after which it is taken out, washed, dried and
weighed., The difference in weight gives weight loss. The

ety . . W, W

inhibiticn efficiency is given by % X 100, where W,
1

is the weight loss in grams without inhibitor and W, is the

weight loss in grems with inhibitcr.  In the experiments in

suiphuric acid, the test is carried out at 60°C,
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TABLE 1A
Efficiencies of inhibition for Example 1

Metal Weight Toss in HCI Weight loss in inhibited Inhibitor
un-inhibited HCI as per example efficiency
. {gnis.) {gms.) (%)
Mild Stecl 0.0295 0.0038 80
Zinc 1.1081 0.0421 %6
Copper 0.0007 Nil 100
Alueminium 0.03551 0.0069 81
TABLE 1B
Efficiencies of inhibition for cxample 1 when metals are coupled together:
Metal Weight loss in HCI Weight loss ia inhibited Inhibitor
un-inhibited HCI as per example 1
{im gms.) {in gms.) (%)
1. Zinc
{when coupled to
mild steel of same
area) 1.9839 0.2357 38
2. Mild Steet
(when coupled to
copper of same area} 0.1049 0.004 96
TABLE 2
Metal Weight loss in H,50, Weight loss in inhibited Inhibitor
un-inhibited H,50, as per example 2
. {gms.) {gms.) (%)
Mild Steei 1.4348 0.0907 94
Zinc 5.9667 1.2358 30
Copper Negligible Negligible —_
Almminimm Negligibie Nesgligible —

The above-said inhibitor mixture gives a very high degree
of inhibition to steel during removal of rust and scales in
commonly available acids such as hydrochloric acid and
sulphuric acid.

The above-said inhibitor mixture enables ‘the use of
commeonly available acids such as hydrochloric acids for re-
moval of rust and scale from composite system containing
both steel and one or more non-ferrous metals such as zinc,
alominium, copper, brass etc,

The above-said inhibitor mixture is effective in both
sulphuric and hydrochleric acids.

It has been shown that an inhibitor mixture prepared by
mixing a halide, a glucoside and a heterocyclic compound
can inhibit corrosion of both ferrous and non-ferrous metals
during acid cleaning of composite systems :—

We claim :

1.  An inhibitive mixture which would give inhibition of
corrosion in hydrochloric and sulphuric acids to a
number of metals such as steel, zinc, copper and
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aluminium which comprises mixtures of {1} halide ¢.g.,
chloride, bromide, iodide, {2} heterocyclic compound
e.g., pyridine, guinoline, piperidine and {3) glucosides
e.g., tannins, vegetable gums.

2. An inhibitive mixture as claimed in claim I when
employed to give inhibition over an acid concentration
range of 1 to 109%,.

3. An inhibitive mixtore as claimed in claim 1 when
employed to give inhibition over a temperature range
of 25°C to 80°C.

4.  An inhibitor mixfure as claimed in claim 1 when used
to prevent metal attack during acid ¢leaning of systems
having both ferrous and non-ferrous pasts.

Dated this 7t day of August, 1967,

Sd.
PATENTS OFFICER
Council of Scientific and Indusirial Research,



