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The present invention is directed to a method 
for Suppressing the corrosion of a surface coin 
prising a major portion of metallic copper which 
is exposed to a fluid comprising an alkaline com 
pound in corrosion-producing amounts. 

In many commercial operations involving the 
processing of fluid components, the fluid becomes 
contaminated by acid which causes the relatively 
rapid corrosion of parts, constructed, for ex 
ample, of steel, used in fabricating a relatively 
large portion of the equipment used. It is desir 
able to add an alkaline reagent to the fluid being 
passed through the apparatus in order to reduce 
the acidity of the fiuid and lender it less corro 
sive to these parts. Fiowever, the equipment ein 
ployed in handling the fluid is usually not nanu 
factured of a single metal or metallic alloy but 
instead includes several dissimilar metals. For 
example, While the Walls of Wessels and the piping 
connecting vessels innay be constructed of steel, it 
is common to employ copper or copper alloys in 
conjunction therewith; in heat exchangers and 
condensers the shells may be of steel and the 
tubes of copper or a copper-bearing alloy such 
as Admiralty metals. While the addition of an 
alkaline agent to the acid-containing fluid being 
processed may reduce or eliminate the corrosion 
of that part of the apparatus constructed of fer 
rous materials, the contact of the alkaline re 
agent with the copper or copper-bearing alloys 
may cause corrosion of these parts at a relatively 
rapid rate. 

It is an object of the present invention to sup 
preSS the corrosion of a surface comprising a 
major portion of metallic copper which is con 
tacted with a fluid in which an alkaline com 
pound is present in corrosion-producing amountS. 

In accordance with the present invention the 
corrosion of a surface comprising a major por 
tion of metallic copper when brought into contact 
with an aqueous solution including an alkaline 
reagent in Corrosion-producing amounts is sup 
preSSed by the additicn to the solution of an 
acidic Sulfur-containing compound. For the 
most Satisfactory results in suppressing the cor 
rosion, the acidic sulfur-containing compound 
Should be added in an amount in excess of a 
predetermined minimum. The predetermined 
minimum amount of acidic sulfur-containing 
compound may be expressed either in terms of 
the molar ratio of acid reacting sulfur con 
pounds to alkaline reagents in the solution or in 
terms of the ratio of the phenolphthalein end 
point to the methyl orange end point. 
expressing the amount of acidic Sulfur-Containing 
compound in the alkaline fluid in terms of molar 
ratio, it may be stated that for the most satis 
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factory results it is desirable for the solution to 
have added to it no less than 0.1 mole of acidic 
Sulfur-containing compound for every mole of 
alkaline reagent present in the solution. When 
expressing the amount of acidic sulfur-contain 
ing Compound added to the alkaline solution in 
terms of phenolphthalein end point and methyl 
orange end point, it may be stated that upon the 
titration of a given amount of the solution with 
a standardized acid solution employing phenol 
phthalein as the indicator and carrying out the 
titration under the same conditions but employ 
ing methyl orange as the indicator, the ratio of 
twice the amount of Standardized acid Solution 
employed using phenolphthalein to the amount 
of Standardized acid solution employed when 
using methyl Orange as the indicator should be 
no less than 1.8. AS Specific examples of acidic 
Sulfur-containing compounds suitable for use 
as the inhibiting agent in the practice of the 
present invention may be inentioned hydrogen 
Sulfide, Sulfur dioxide and mercaptains, such as 
ethyl, propyl and butyl mercaptains. It will be 
understood that these specific compounds are 
given by Way of example only and for the purpose 
of illustrating generally the class of acidic sulfur 
containing compounds to be used in the present 
invention. 
The practice of the present invention Will now 

be described in further detail by the following example: 
EXAMPLE 

A4 Bé. aqueous sodium hydroxide solution was 
divided into five equal portions. One portion was 
retained in its original state and hydrogen sul 
fide was added to the remaining portion such 
that the molar ratio of H2S to NaOH was 0.098, 
0.5, 0.6 and 0.77 in the respective samples. The 
Coirosion rate of Admiralty metal in each of the 
samples was then determined in accordance with 
usual laboratory methods for determining rate 
Of corrosion. The characteristics of the samples, 
both as to the molar ratio of H2S and NaOH and 
the ratio of twice the phenolphthalein end point 
to the methyl Orange end point as Well as the cor 
rosion rate are given in the following table: 

Table 

Corrosion Rate in lyr. Pene 
tration Admiralty Metal.---- 0.075 0.011 0, 004 0.002 0.004 

2 X (Phenophthalein end 
point) 

Methyl Orange End Point.----- 2.0 1.795 1,00,805 0.42 
Phil- - - - - - - - - - - - - - - - - - - - - - - - - - - - 11.8 1.8 11.8 ------- 11.7 Moles H2S Absorbed in Each 
Mole of NaOH-------------- 0 0,098 0.5 0, 6 0.77 
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It will be seen from the above table that when 
the acidic Sulfur-containing compound is added 
to the Solution containing an alkaline reagent in 
such amounts as to adjust the molar ratio of the 
acidic Sulfur-containing compound to the alka 
line agent within the range of 0.1 to 1, the corro 
Sion rate of the solution is markedly diminished. 
When the amount of acidic-sulfur containing 
compound in the alkaline solution is expressed in 
ratio of twice the phenolphthalein end point to 
methyl orange end point it will be seen that when 
the ratio is 1.8 or less the rate of corrosion is 
greatly reduced over the rate of corrosion of the 
driginal alkaline Solution. 
The results obtained in the example are shown 

in the drawing which is in the form of a curve 
in which the corrosion rate of the Admiralty metal 
is plotted as the abscissa and the ratio of moles 
of hydrogen Sulfide per mole of sodium hydroxide 
is plotted as the Ordinate. The tests carried out 
on the samples as set out in the table are shown 
on the drawing as small circles which appear 
On or adjacent the curve. 

Having fully described and illustrated the prac 
tice of the present invention, what is desired to 
be claimed as new and useful and secured by Let 
ters Patent is: 

1. A method of inhibiting the corrosiveness of 
a corrosive solution consisting of an alkali metal 
hydroxide and water in contact with a corrodible : 
copper surface which consists in the step of main 
taining in said corrosive solution while in contact 
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with said corrodible copper Surface an amount 
of combined hydrogen sulfide in an amount at 
least 0.1 mole per mole of alkali metal hydroxide 35 

4. 
and less than required to neutralize all the alkali 
metal hydroxide. 

2. A method in accordance with claim 1 in 
which the alkali metal hydroxide is sodium hy 
droxide. 

3. A method of inhibiting the corrosiveness of 
a corrosive solution consisting of sodium hydrox 
ide and water having a gravity of 4 degrees 
Baumé in contact with a corrodible copper sur 
face which consists in the step of maintaining in 
Said corrosive Solution while in contact with said 
corrodible copper Surface an amount of combined 
hydrogen sulfide in an amount at least 0.1 mole 
per mole of Sodium hydroxide and less than re 
quired to neutralize all the sodium hydroxide. 

PRENTISS S. WILLES. 
DAVID C. WALSH, JR. 
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