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This invention relates to acid pickling baths and more 
particularly to tincture of iodine used as an inhibitor in 
such baths. 

In the acid pickling of ferrous metals it is economically 
advisable to add inhibitors to the pickling baths in order 
to retard the acid attack on the basis metal Without ap 
preciably affecting the rate of attack against the rust or 
oxide ?hn which is to be removed. A primary object of 
the present invention is therefore provision of a new and 
improved inhibitor for acid pickling. Other objects of 
the invention will be evident hereinafter. 

Dilute non-oxidizing acids such as sulfuric, hydro 
chloric, phosphoric, acetic, formic and the like are com‘ 
monly used in pickling and metal cleaning operations. 
For such acids many inhibitors are known, including the 
halides upon which the present inventors are ?ling here- - 
with companion patent applications Serial Number 
274,675 and 274,676. It is also well known, however, 
that ethanol increases the rate of attack of pickling acids 
against the base metals. 
We have discovered that, contrary to expectation, even 

a 2% solution of iodine in ethanol added in small 
amounts to a pickling acid is an eifective inhibitor. In 
fact, this solution is a much more effective inhibitor than 
the iodine disclosed alone in the companion cases. For 
example 0.1% of a 2% tincture of iodine in ‘a non 
oxidizing pickling acd, a total of 0.002% iodine content, 
is a better inhibitor than 0.002% pure iodine dissolved in 
the same acid. By tincture of iodine we mean the 
ordinary product available on the market which contains 
about 7% iodine, 5% potassium iodide and 5% water 
made up to 100% with ethyl alcohol, in accordance with 
the de?nition given in standard reference works. 

Ethanol and iodine evidently exert a synergistic in 
?uence on each other. As a result of this joint in?uence 
the inhibiting properties of iodine are enhanced and the 
tendency of ethanol to increase the rate of attack of the 
etching acid is completely overcome. The synergistic 
effect can clearly be seen from the following examples. 
Example 1.-—Pieces of SAE 1010 steel were pickled 

in beakers containing 5% sulfuric acid, about 1 N. 
Two pieces were treated in acid containing no inhibitor 
and were utilized as controls in both this and the follow 
ing examples. A third-piece of the steel was pickled 
in 5% sulfuric acid to which 0.002% iodine had been 
added. A fourth piece was pickled in 5% sulfuric acid 
containing 0.1% of a 2% tincture or a total iodine con 
tent of 0.002%. 

Weight loss determinations may be made directly or, 
since the hydrogen evolved is proportional to the iron 
dissolved, by determination of the volume of hydrogen 
produced. The latter method was followed in this case 
with the results given in Table 1. All experiments were 
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run without stirring at ambient temperature for twenty 
four hours. 
The percentage vretardation caused by the added ‘in 

hibitor was calculated from the formula: 

Percentage retardation=———_-.(L“ where Lu is the rate of weight lossof a piece of ‘metal 

during pickling in an uninhibited bath and L1 is the ‘rate 
of loss of weight from apiece of .the same metal under. 
going pickling in an inhibited bath. 

Table 1 

Percentage Percentage 
Test No. Inhibitor Added Iodine Retarda 

Gontent tion 

1 ___________________ __ 0.002% I: ____________ __ 0.002 33 
2 ___________________ _. 0.1% of 2% tincture." 0.002 57 

The synergistic e?ect obtained from mixing iodine and 
ethanol is obvious from the ?gures in the fourth column 
of Table 1. 
Example 2.--Tests were run as in Example 1 except 

that 0.02% of iodine inhibitor was used. This percent 
age was obtained, ( 1) by adding 0.02% of I2 directly 
to the pickling bath; (2) by adding 1% of a 2% com 
mercial tincture of iodine; and (3) by adding 1% of a 
2% ethanol tincture made up in the laboratory. Results 
obtained are summarized in Table 2. 

Table 2 

Percentage Percentage 
Test No Inhibitor Added Iodine arde 

Oontent tion 

0.02 It _______________________ __ 0. 02 65 
_.- 1% ofa 2% Com. Tincture..__ 0.02 95 
___ 1% of 2% Lab. Tincture _____ __ 0. 02 90 

The reciprocal synergistic in?uence of iodine and 
ethanol upon each other is again evident from the fourth 
column of the table. 
Example 3.—-The tests of Examples 1 and 2 were 

repeated utilizing, however, a concentration of 0.10% 
iodine. This concentration was obtained (1) by adding 
0.10% I2 directly to the pickling bath and again (2) by 
adding 5% of a 2% commercial tincture of iodine to 
the bath. Results obtained are shown in Table 3. 

Table 3 

Percentage Percentage 
Test No. Inhibitor Added Iodine etarda 

Content tion 

6 ___________ _. 0.10% 12 _____________________ __ 0. 1 85 
7 ........... __ 5% ofa 2% Com. Tincture..__ 0. 1 91 

It will be observed that, while an increased percentage 
of la has, in itself, decreased the corrosion of the iron, 
a synergistic eifect is still evident upon admixture of the 
iodine with ethanol. 
Example 4.--Pieces of rusted steel were pickled in 

uninhibited and in tincture of iodine inhibited non 
oxidizing acids. No noticeable di?erence in rate of rust 
removal was found. 
Having now described our invention, we claim: 
1. A composition of matter consisting essentially of a 



non-oxidizing pickling acid and water, said composition 
carrying dissolved therei'na su?icient amount of a tinc 
ture of iodine to provide iodine to the extent of be 
tween about 0.002% and about 0.1% by weight of said 
composition. 

2. A composition of matter for pickling ferrous metals 
consisting essentially of an aqueous solution of sulfuric 
acid carrying dissolved therein a su?icient amount of a 
tincture of iodine to provide iodine to the extentof be 
tween about 0.002%v and about 0.1% by weight of said 
solution. 

3. The method of inhibiting corrosion of ferrous 
metal articles in a non-oxidizing acid pickling bath which 
comprises supplying to said bath a small but effective 
quantity of tincture of iodine. 

4. A composition of matter consisting essentially of a 
non-oxidizing acid bath for pickling metals, said bath 
‘carrying dissolved therein a corrosion inhibiting agent 
comprising approximately ten parts of ethanol and one 
part of iodine, said inhibitor constituting not more than 
5% by weight of said bath. 
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S. A non-oxidizing ac'd bath for pickling metals 
having dissolved therein tincture of iodine comprising not 
more than 5% by weight of said pickling bath. 

6. A non-oxidizing acid bath for pickling metals car 
rying dissolved therein a corrosion inhibiting agent com 
prising approximately ten parts of ethanol and one part 
of iodine, said inhibitor constituting not more than 5% 
by weight of said bath. 
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