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T'o all whom 1t may concern:

Be it known that I, JaAxy C. BENEKER, 2
eitizen of the United States, residing at Pu-
eblo, in the county of Pueblo and State ot
(olorado, have invented certain new and use-
ful Improvements in Wire and Metal Clean-

ing Baths, of which the following is a specifi- |

cation, containing such a full, clear, and
exact description as will enable any one
skilled in the art to use the same. _
In the usual process for cleaning or plc-
kling, the wire, rods or black sheets are sub-
jected to the action of a dilute solution of
sulfuric or hydro-chloric acid. The scale
usually consists of a mixture or compound of
ferrous and ferrie oxids. The acid appears to

dissolve the ferrous oxid, leaving the ferric

oxid In the form of a Eulvemlent substance
readily washed off. However, before all of
the scale has been loosened, the exposed
metal has been vigorously attacked by the
acid, thus occasioning much waste of acid
and steel, and at the same time liberating
hydrogen, some of which seems to he ab-
sorbed or occluded by the metal resulting in
that characteristic acid brittleness, necessi-
tating subsequent treatment for its removal.
KExperiment has demonstrated that fully two-
thirds of the acid used is consumed 1 dis-
solving the metal itself, only a third serving

By this process it is-aimed to overcome the
objectionable features mentioned, such as
excessive consumption of acid and metal,
pitting of the metallic surfaces and acid
brittleness. - S

I find that by the addition of a small

amount of acompound of arsenic—an amount

equivalent to .005%, arsenious oxid being
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sufficient—to the dilute acid, the action ot
the acid is limited to the solution of the scale,
the metal itself being but slightly attacked.
I believe the action is as fol%ows: The acid
removes the scale, exposing the metallic sur-
face of the iron or steel which, In contact with
the compound of arsenic, results in an inter-
change of metals, a small amount of iron
entering into solution and arsenic being
thereby deposited in the form of a thin black
metallic coating which protects the metal
against further action of the acid.

“solution is heated to about 195° F.
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| arsenious oxid in acid and the deposition ol

the arsenic can be thus expressed:
I. 6HCl + As,0, 2AsCl, + 3IL,0

hydrochloric  arsenious arsenious water. -

e
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acid - oxid chlorid |
II. 2AsCl, + 3Fe = 3Fe(l, + 2As
arsenious iron ferrous metallic
chiorid chlorid arsenic.

In carrying out the process of the present
invention, I take a suitable quantity of a
dilute solution of acid, as, for mstance, 100
oallons, and add thereto a small amount
(preferably from .0019, to .005%,) of a com-
pound of arsenic, as, for instance, arsenious
oxid. The solution thus formed may be em-
ployed cold, although I have found that
more rapid results are obtained when rfhe

he

metal to be treated will be immersed m the

" solution, either hot or cold, and allowed to

remain therein until all of the scale has been
removed and the metal surface exposed,
after which the black metallic coating ot

- arsenic will be deposited on the outside of

the metal. The metal is then ready for re-
moval from the bath, "although 1t is not
necessary to time its removal with great
exactness, for the reason that after the de-
posit of the metallic arsenic the further
action of the acid will be arrested, so that
there will be no appreciable loss of metal,
even if it be allowed to remain in the solution
after the complete removal of the scale.

I find that the rods or sheets, being free
from pitted surfaces and acid black, are
much improved for the subsequent opera-
tions of drawing, galvanizing or plating
by the dip process.

I find that besides producing an improved
product, the cost of the cleaning operation
is greatly reduced over the usual practice
on account of the large saving in acid and
metal—the cost of the arsenic compound
being insignificant when compared to the
saving effected.

What I claim as new and desire to secure
by Letters Patent 1is:

1. The process of cleaning or pickling iron
or steel products, which consists in su%ject~
ing the same to a solution of acid containing
a small percentage of a compound of arsenic,

The chemical reaction for the solution of | substantially as described.
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2. The process of cleaning or pickling iron
or steel products, which consists in subject-
ing the same to the action of a solution of
gcid containing a small amount of arsenious

oxid, substantially as deseribed.

3. The process of cleaning or pickling iron
or steel products, which consists in subject-
g the same to the action of a dilute solution
of acid contalning a small percentage of a
compound of arsenic, substantially as de-
scribed. | -

4. The process of cleaning or pickling iron
or steel products, which consists in subject-
ing the same to the action of & dilute solution
of acid containing a sms 1 amount of ar-
senious oxid, substantially as described.

5. The process of cleaning or pickling iron

-or steel, which consists in subjectin
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the
same to the action of a solution of acid con-
taining a sufficient quantity of a compound
of arsenic to coat the surface of the iron or
steel with a protecting film of metallic arse-
nic, substantially as described. _
6. The process of cleaning or pickling iron
or steel, which consists in subjecting the

shme. to the action of a dilute solution of

acid contalning a sufficient quantity of a
compound of arsenic to coat the surface of
the iron or steel with a protecting film of
metallic arsenic, substantially as

, JAY C. BENEKER.
Witnesses: B

J. B. MCKENNAN,
JAcOB CAMBIER.,
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