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This invention relates as indicated to nate 
rials for and methods of treating metallic articles 
and pertains more particularly to the treatment 
of metallic articles such as, for example, steel 
sheets, wires, bars, rods, castings, forgings, and 
the like, by certain named organic materials 
for the purpose of either cleaning the same or 
applying thereto a coating particularly effective 
to prevent oxidation and staining of the work 

10 under certain conditions. 
It is a principal object of this invention to 

provide materials for and methods of treating 
Inetallic articles such as those named in order 
to remove therefrom soluble films such as grease 

15 or dirt, which methods, due to the employment 
of particular materials previously not used for 
this purpose are characterized by low cost of 
operation and the attainment of superior results. 

It is, another object of this invention to provide 
26 materials for and methods of applying a film to 

metallic articles Such as sheets, which film is 
particularly effective to protect the work from 
Oxidation and staining and which film may, if 
desired, be readily removed from the work prior 

25 to subjecting the work to a coating or forming 
Operation, although the nature of the film is 
Such that it need not be removed prior to most 
forming operations. 

Other objects of this invention will appear as 
30 the description proceeds. 

To the accomplishment of the foregoing and 
related ends, said invention, then, consists of the 
means and steps hereinafter fully described and 
particularly pointed out in the claims; the fol 

35 lowing description setting forth in detail certain 
means and modes of carrying out the invention, 
Such disclosed means and modes illustrated, how 
ever, but few of various ways in which the prin 
ciple of the invention may be used, 

40 his invention may be broadly stated as com 
prising the treatment of metallic articles such as 
ferrous metallic sheets, bars, wire, rods, forgings, 
castings and the like by means of halogenated 
or more specifically chlorinated, Saturated hydro 

45 carbons having a boiling point above 100° C. and 
preferably above 130 C.; the invention being 
characterized by the use of particularly named 
chlorinated saturated hydrocarbons in carrying 
out certain more particularly defined methods of . 

50 treating the work. a " 

Materials useful in this invention 

5 

Among the halogenated or more specifically . 
chlorinated saturated hydrocarbons which have 

is been found useful in practicing this invention 

(C. 205-21) 
are the halogenated or more specifically chlorin 
ated pentanes, such as monochlor pentane, di 
chlor pentane, trichlor pentane; the halogenated 
Or more specifically chlorinated butanes, such as 
In Onochlor butane, dichlor outane and trichlor 5 
butane; and the halogenated or more specifically 
chlorinated hexanes, such as monochlor hexane, 
dichlor hexane and trichlor hexane. 
Of the above-named specific examples, dichlor 

pentane is preferred on account of its more gen- 0 
eral availability at a lower cost and furthermore, 
its general Superiority of effectiveness in carrying 
out the processes comprising this invention. 

Due to the fact that there is usually, either 
intentionally or accidently, a certain amount of 5 
Water present under the conditions under which 
the previously named halogenated or more spe 
cifically chlorinated saturated hydrocarbons are 
employed in treating ferrous metalic articles, 
such chlorinated materials will hydrolize to a 20 
certain extent, forming hydrochloric acid which 
attacks both the work, as well as the apparatus 
used in carrying on the process. For certain 
types of processes contemplated by this invention, 
this hydrolysis is preferably reduced to a harm- 25 
less minimum and this may be accomplished by 
the employment with such halogenated or more 
specifically chlorinated Saturated hydrocarbons 
of minor percentages on the Order of upwards of 
One-half of % of a Sitable stabilizer or - 30 
hibitor, 

It has been found that diamylamine is par 
ticularly effective as 8 stabilizer and inhibitor 
for use with the above named halogenated or 
more Specifically chlorinated Saturated hydro- 35 
carbons, particularly when dichlor pentane is 
employed. 

It is Within the contemplation of this invention 
to employ instead of the above-named stabilizer 
and inhibitor, monoamylamine, triamylamine, as 40 
well as Such conventional stabilizers and inhib 
tors as are or may be employed for the purpose 
stated in conjunction with the specified type of 
chlorinated saturated hydrocarbons. 

The method of clearing metals 
One of the processes comprised by the present 

invention has been designed for the purpose of 
removing films of oil or grease from metailic 
articles such as ferrous metallic sheets and such go 
process comprises the following steps performed 
in substantially the order stated: 
The work to be treated is immersed in a liquid 

or vapor bath of the selected chlorinated satu 
rated hydrocarbon such as dichlor pentane and gas 
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it will be found that best results will be secured if in order to remove such film before the sheet 
the bath is maintained at an elevated tempera 
ture ranging between room temperature and the 
boiling point of the particular solvent. 
In this bath all of the grease and oil film ad 

hering to the work will be removed by the solvent 
action of the chlorinated saturated hydrocarbon. 
The next step in the process depends largely 

upon the use to be made of the Work which haS 
been treated in the first step. If the Work is to 
be plated, galvanized or permanently rust 
proofed, etc., it will be found desirable to remove 
from the work the film of halogenated or more 
Specifically chlorinated Saturated hydrocarbons 
Such as dichlor pentane adhering thereto after 
the work has been removed from the bath de 
scribed in connection with the first step of the 
proceSS. 
The film of the halogenated or more specifical 

ly chlorinated saturated hydrocarbon such as di 
chlor pentane may be conveniently removed from 
the Work by immersing the latter in a weak, 
aqueous, alkaline bath which may have dissolved 
therein from about three to about six ounces per 
gallon of the following composition:- 
Sodium hydroxide------- from about 20% to about 40% 
Sodium orthosilicate ---- from about 30% to about 60% 
Tri-Sodium phosphate ---- from about 5% to about 15% 
Sodium gluconate-------- from about 5% to about 10% 
Tri-ethanolamine--------- from about 26 to about 3% 
The above described alkaline cleaning bath will, 
for most efficient results, be preferably operated 
at a boiling temperature. 
The action of the cleaning bath may be consid 

erably facilitated by passing electric current 
through the work and when direct current is 
used, the Work should be in the cathodic position. 

For certain types of work and in certain proc 
esses, the omission of the inhibitor or stabilizer 
from the chlorinated saturated hydrocarbon bath 
may be found desirable for certain results. As 
above indicated, the omission of the stabilizer 
results in the production of increased amounts of 
hydrochloric acid. It has been found that if the 
stabilizer or inhibitor is omitted, the amount of 
acid thus formed in attacking the work, partic 
ularly certain types of metallic sheets, will result 
in the production of a surface condition on the 
sheets which is particularly desired; for examin 
ple, when the sheet or similar article thus treated 
is to have certain types of finishes such as porce 
lain enamel applied thereto. 

If the stabilizer or inhibitor is omitted, how 
ever, care should be exercised in the selection 
of the material from which the work handling 
apparatus is formed so that the hydrochloric acid 
generally, even though very slight, Will not ul 
timately result in the destruction of Such han 
dling apparatul.S. 
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Process for producing anti-oacidiating film 
In present-day steel mill practice, it frequently 

happens that metal sheets, after being pickled 
and scrubbed to remove all foreign material from 
the surface thereof, are stored for a relatively 
short period before being further processed. 
With the metallic sheet thus carefully cleaned, 
the surface thereof is subject to oxidation and 
consequent staining at a very rapid rate unless 
some means is provided for protecting the sur 
face of the sheet from the atmosphere. Hydro 
carbon mineral oil and similar materials are 

S 

currently being applied to clean sheets in order 
to exclude the atmosphere therefron; however, 
such practice is objectionable in that a relatively 
expensive operation must usually be resorted to 

can be further processed. 
It is within the contemplation of this invention 

to apply to cleaned metallic sheets after pickling 
and scrubbing a film of a chlorinated Saturated 
hydrocarbon such as dichlor pentane, which film 
has been found to very effectively prevent oxida 
tion and consequent staining of previously 
cleaned metallic sheets, even though Such sheets 
have been permitted to stand exposed to the at 
mosphere for appreciable periods of time. The 
employment of this type of protective coating is 
advantageous in that it may be readily removed 
if desired, either by means of the previously de 
scribed alkaline bath treatment or by merely 
heating the Work to a temperature above the 
boiling point of the film material to volatilize 
the same. The nature of the film produced by 
the dichlor pentane is Such that for certain Sub 
sequent forming operations of the metallic sheets 
it is not necessary to take any, positive Steps to 
remove the film, since it has been found that the 
temperatures encountered in such, Subsequent 
processing Steps are in themselves Sufficiently 
high to drive off the film. 

Process to prevent staining 
In conventional sheet mill practice, the lapse of 

time during which the clean sheets are trans 
ferred from the picklers to the Scrubbers and 
during Which Such sheets are in contact. With the 
atmosphere, is usually Sufficient to result in an 
undesired staining of the sheets. It has been 
found that this undesired staining may be pre 
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vented by the application to the sheets of a film 
such as is formed by an aqueous bath containing 
from about 2% to about 8% by weight of dichlor 
pentane which likewise advantageously contains 
appropriate amounts of an emulsifying agent 
Such as a SOap Or the like. 

In the foregoing description of the method of 
cleaning metallic articles, it has been stated that 
the film of halogenated Saturated hydrocarbons 
such as dichlor pentane may be removed from 
the work in the specified manner, if such should 

: 

be necessary or desirable prior to the step of sub- - 
jecting the work to further processing. Since, as 
above pointed out, however, the adherent film 
of the hydrocarbon such as dichlor pentane acts 
as a means of preserving the surface of the work, 
it is within the contemplation of this invention 
to permit the film of the halogenated hydrocar 
bon residing on the surface of the work after the 
cleaning operation to remain thereon and serve 
as a protective medium for the clean surface 
until the work surface is permanently protected 
by means of the final finish applied thereto, 
which, as previously indicated, may be a perma 
nent rust-proofing coat, porcelain enamel, etc. 
The halogenated Saturated hydrocarbons 

previously referred to and used in the processes 
comprising my invention may be employed to 
protect the metal Surface against other than 
the atmosphere. 
A specific example of the manner in which the 

halogenated saturated hydrocarbons such as di 
chlor pentane may be employed for this last 
named purpose is as follows:- 

In the process of wire-drawing, the wire, prior 
to its paSSage through the reduction die, is led 
through a lime bath which is employed for the 
purpose of providing on the wire a thin film 
of lime which acts as the lubricant as the wire 
passes through the drawing die. The impurities, 
as well as alloying ingredients present in the 
Wire usually combine with the constituents of 
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the bath in the formation of soaps and similar 
compounds usually dark in color, which, when the 
wire passes through the drawing die, are smeared 
on the surface thereof so that the wire, as it 
leaves the drawing die, possesses a dull finish. 

Halogenated saturated hydrocarbons such as 
dichlor pentane contemplated for use in the proc 
esses comprising this invention are not miscible 
with water and are somewhat lighter than a sat 
urated lime solution so that a layer of the same 
may be maintained on top of the lime bath 
through which the wire passes on its Way to the 
drawing die. As the wire passes into the bath, 
it will first be coated by the halogenated satu 
rated hydrocarbon such as dichlor pentane, 
which will be effective to prevent reaction be 
tween the bath and the surface of the wire so, 
that the previously mentioned objectionable com 
pounds which would tend to discolor the wire are 
prevented from forming. The film of the hydro 
carbon which adheres to the Wire does not, how 
ever, prevent the adherence thereto of sufficient 
quantities of lime from the bath so that sufficient 
lime is present to act as the necessary drawing 

oricant. 
It is within the contemplation of this invention 

to maintain the halogenated saturated hydrocar 
bon in a separate vessel instead of in a film on top 
of the lime bath and when this expedient is em 
ployed, the wire will first be passed through the 
bath of the halogenated saturated hydrocarbon 
and then into the lime bath. 
Throughout the foregoing description, certain 

compositions have been given for the various 
treating baths. 
tioned constituents are not essentially the only 
ingredients present; provided, however, that there 
should be no additional ingredient which is incons 
gruous with the ingredients which have been indi 
cated as essential. 
While of the specific examples of the haloge 

nated saturated hydrocarbons which have been 
given as uSable in the processes COrprising my 
invention, the chlorides have been indicated as 
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preferable on account Of their low cost and gen 
eral availability, the bromides, fuorides and iO 
dides are also operable. 
The above described invention, it will be noted, 

is characterized by the employment of dichlor 
pentane as the preferred chlorinated saturated 
hydrocarbon for the purposes stated in the par 
ticularly described processes. This particular 
material has, as a result of actual tests, been 
found to be unusually effective for the stated pur 
poses and its use particularly attractive from an 
economic standpoint on account of its relatively 
low cost and general-availability. 
Other forms may be employed embodying the 

features of my invention instead of the one here 
explained, change being made in the form or con 
struction, provided the elements stated by any 
of the following claims or the equivalent of such 
stated elements be employed, whether produced 
by my preferred method or by others embodying 
steps equivalent to those stated in the following 
claim.S. 
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I, therefore, particularly point out and distinct 
ly claim as my invention:- 

1. In the process of preserving the surface of 
ferrous metailic articles during and subsequent to 
fabrication into final form, the step of main 
taining thereon a...film comprising a halogenated 
saturated hydrocarbon having a boiling point 
above 100° C. 

2. In the process of preserving the surface of 

It is to be noted that the men 
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ferous metallic articles during and subsequent 
to fabrication into final form, the step of main 
taining thereon a film comprising a chlorinated 
saturated hydrocarbon having a boiling point , 
above 100° C. 

3. In the process of preserving the surface of 
ferrous metallic articles during and subsequent to 
fabrication into final form, the step of maintain 
ing thereon a film comprising a halogenated Satu 
rated hydrocarbon selected from the class Con 
sisting of halogenated butane, halogenated pen 
tane and halogenated hexane. 

4. In the process of preserving the surface of 
ferrous metallic articles during and Subsequent to 
fabrication into final form, the step of maintain 
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ing thereon a film comprising a chlorinated Satu- . 
rated hydrocarbon selected from the class con 
sisting of chlorinated butane, chlorinated pen 
tane and chlorinated hexane. 

5. In the process of preserving the surface of 
ferrous metallic articles during and subsequent 
to fabrication into final form, the step of main 
taining thereon a film of chlorinated butane. 

6. In the process of preserving the surface of 
ferrous metallic articles during and Subsequent 
to fabrication into final form, the step of main 
taining thereon a film of chlorinated pentane. 

7. In the process of preserving the surface of 
ferrous metallic articles during and subsequent to 
fabrication into final form, the step of maintain 
ing thereon a film of chlorinated hexane. 

8. In the process of preserving the surface of 
ferrous metallic articles during and subsequent to 
fabrication into final form the step of maintain 
ing thereon a film comprising a halogenated 
Saturated hydrocarbon selected from the class 
consisting of halogenated butane, halogenated 
pentane and halogenated hexane and a stabilizer 
Of the type represented by anyl amine. 

9. In the process of preserving the surface of 
ferrous metallic articles during and subsequent 
to fabrication into final forn, the step of main 
taining thereon a film comprising a halogenated 
Saturated hydrocarbon selected from the class 
consisting of halogenated butane, halogenated 
pentane and halogenated hexane, and then treat 
ing the surface containing such film by means 
of a Weak alkaline bath. 

10. The method of cleaning ferrous metallic 
articles which comprises subjecting the same to a 
bath of chlorinated pentane to which has been 
added minor amounts of an anyl amine and 
then removing the adherent film of such cleaning 
material by means of a weak alkaline bath which 
contains minor amounts of tri-ethanolamine. 

11. The method of preserving the surface of a 
clean ferrous metallic article which comprises ap 
plying thereto a chlorinated saturated hydrocar 
bOn of the class consisting of chlorinated pen 
tanes, chlorinated butanes, chlorinated hexanes 
to which there has been added minor amounts 
of an amyl amine. 

12. The method of preserving the surface of a 
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clean ferrous metallic article which comprises ap- . 
plying thereto a film of a chlorinatec pentane 
and an anyl amine. 

13. The method of preserving the surface of a 
clean ferrous metallic article which comprises ap 
plying thereto a film of dichlor pentane contain 
ing minor amounts of diamylamine. 

14. The method of preserving the surface of a 
clean ferrous metallic article which comprises 
applying thereto an emulsion containing from 
about 2% to about 8% by Weight of a chlorinated 
saturated hydrocarbon of the class consisting of 

70 
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chlorinated pentanes, chlorinated butanes and 
chlorinated hexanes. 

15. The method of preserving the surface of a 
clean ferrous metallic article which comprises 
applying thereto an emulsion containing from 
about 2% to about 8% by weight of a chlorinated 
pentane. 

16. In the process of Wire-drawing, the steps of 
successively applying to the Wire to be drawn, 
films of a halogenated Saturated hydrocarbon 
and lime and then drawing the wire through the 
reducing die. 

17. In a process of wire-drawing, the steps of 
successively applying to the wire to be drawn films 
of chlorinated pentane and a solid drawing lubri 
cant and then drawing the wire through the 
reducing die. 

18. In the preparation and preservation of fer 
rous wire as for reduction by die-drawing, the 
Step of establishing a film of chlorinated pentane 
on the wire beneath a coating of drawing lubri 
cant, whereby the steel of the wire is protected 

2,145,827 
from injurious contamination by such drawing 
lubricant. 

19. In the preparation and preservation of steel 
articles which are to be further processed, the 
step of establishing a film of halogenated Satu 
rated hydrocarbon having a boiling point in ex 
cess of 100 C. On the surface of Such article 
beneath a coating applied in such preparation 
whereby the said surface is protected from in 
jurious contamination by Such coating. 

20. In the working and processing of ferrous 
articles, the method of preserving a surface there 
of between operative steps comprising the ap 
plication thereto of a film of a halogenated Satu 
rated hydrocarbon having a boiling point not 
below 100° C. and the maintenance of Said film 
until application of a further operative step to 
such article, whereby such surface is protected 
from injurious contamination by contacting 
Substances. - 
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