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. e ) -8 -Claims, *(CL 196—47) - : .
" My invention is directed to.a process for treat-  state, -the surface of the metal takes on a
ing apparatus for carrying: out reactions-such as crystalline change,  which: gives - such - surface
are used in the production of gases and vapors, .somewhat 4he characteristics of what: is known as
‘by the distillation and cracking of materials con- -case hardening; thus increasing the resistivity of
‘g taining them in liquid-phase; in metal-walled such- surface: of the metal to injury. ~© ¢ .00
reaction - chambers, or in-the presence of metal .. My present . invention -contemplates the prac- i
parts or elements. . More particularly, my inven-  tice of reaction processes of the character re-
tion involves the elimination of erosion, corrosion, ferred to, by preliminarily giving this gas treat-
destruction or -disruption of the metallic. cham- ment of metals, if I.may so term it, to the metal
10 bers, vessels: or parts due to. the .action of the surface or to the interior surface or.surfaces of 85
gases, incident to the reaction processes, and co~. a metallic ‘piping, vat,. chamber . or .container, -
ordinately . involves the elimination from the re- which is to be employed in the reaction process,
action process of the destruction of the metallic - and in which there sre present injurious gases
parts or wall structure. .- =~ ... . o= oo and also-effective: temperature conditions, so" as
15 -In commercial processes in which free gases or to increase the resistance of. the metallic surface 70-
vapors are present, employed or produced, . and exposed- to the gas or gases present in the reac- =
also in processes carried on in the presence of, or:‘tion processes, .and thus reduce, and; in fact
accompanied by -effective heat,or. both, it is-a eliminate, ‘toa greater ‘extent, the destructive,’
well-known fact that -metallic parts, pipes, vats, corrosive action of such gas. or gases upon the
20 containers and the like suffer from the. destruc- metallic surface exposed to such.action. - 5
tive action of the gases to. which they are sub-- - In the accompanying drawing, I have illustra- -
jected. This. is- particularly : true. where high - tively shown 2 container within. which-a chem-
temperatures are employed.. -~ - .. " " jeal reaction.is to be effected in.accordance with
various attempts to minimize or wholly, elimi- @ contemplated process, such.as petroleum crack~
95 nate this destructive action by specifically pre- ing, and therein: - N 80
paring the metals, and -particularly that sur- . Figure 1-is ‘intended to show.graphically the -~
- face -thereof which is subject to such corrosive effectof my treatment upon the surface of a part
action, have been made. - Examples of such at- of this apparatus, a similar effect being produced
tempts are'the plating of the surface of the metal in those other portions of the apparatus to which
30 with chromium, aluminum, .lead, -and -.the -like. the active gases are applied, as hereinafter set 85
While such character of treatment. of the metal forth; and. - =0 © ol . SR
frequently has some . beneficial effects, yet-the ~ Figure 2 shows for purposes of exemplification
‘destructive action on the walls of the containers, an oil-cracking process apparatus. in connection
vats; pipes or the like in processes such. as the with which ‘my treatment is illustrated-as em-
35 fractional distillation of oils, and particularly the ~ployed.. : o . ‘ e ’
oil cracking processes, are large and -still:con~ I will:describe my. invention specifically in con-
tinue, so that constant replacement of the walls nection with the oil cracking process because. of
of the: vats, containers and pipes: are. necessary {he tremendoils corrosive action which occurs in
from time to time. - : . .o - that . industry. Before proceeding . to describe
40 T have found that chromium - plating, for ex- this application of my-invention, I will premise 25
ample, is defective hecause chromium cannot al- that in this process oil ‘is fed through pipes in-a
ways be deposited on steel in what I term a:per- “furnace and there subjected to a temperature .of
- fect: sheet or layer, -and. thus far -no method has -about 800°°t0 1000° F. and toa pressure running
- been found for accomplishing . this purpose with- from 60 to 800.1bs. In-the oil cracking-operation,

45 out leaving fissures, cracks and the. like, which "afgreat"number of gases are released, and under 1€0 :

necessarily neutralizes any beneficial effect, and, the temperature and pressure conditions - pres-

in fact, may increase the trouble.because of the ent in such process, it has been found by experi-

electrolytic. action  which: ensues where - two = ence that some of these gases under these condi-

metals are exposed to & fluid, vapor or.gas as will “tions have an extremely destructive action upon

50 be the case where chromium plating presents.a the steel surface subject to the action:of the 105

fissure. - - : S TLuelcE e BASes. .In the- practical application .of my in-
T have found that when a metal .such as.steel vention; andas a preliminary step to the practice

is subjected to the action of certain gases. such of the reaction process, I treat the metal surface

-as hydrogen, nitrogen, carbon monoxide, and the -or surfaces which are-exposed..to-the. reaction

53 like, pa;rtiCularly'when:such gas is in ‘a-nascent gasga’s‘,.»temperatures and’ pressures, swith .a-gas 110
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such as hydrogen, nitrogen or carbon monoxide,
preferably in a nascent state, and under condi-
ticns of high temperature, to thereby change the
crystalline structure of such surface. I. have
found that in this manner the surface of the
metal to be so exposed to the reaction gases and
conditions will take on a character which will
increase its resistivity to the destructive action of

said reaction under the conditions aforemen=
- tioned.

I have found&that unless myb preliminary step

in the reaction process of giving the metal sur- .

face the gas treatment is made at temperature
conditions and also under pressure conditions,
where pressure conditions are 4 factor, higher
than the corresponding conditions that exist in
the oil cracking process or any other similar proc-
ess or reaction in connection with which iy in-
vention is to be employed, a reverse action in the

crystalline structure of the exposed metallic sur-

Tace will -result and the increased resistivity of
‘the metal to gases disappear.: - .
*- Theérgfore, another ifmportant object of my in-
vention is the practice, as the preliminary step
in the reaction process aforementioned, of the gas
treatment of the surface of metals, metal parts
and metal containers to be exposed to gases, un-
der conditions, which vary with the particular
Teaction process to which my invention is a pre-
liminary step. This variation will depend upon
the temperatures and pressure conditions of the
gases present, and to which the metal surfaces
are subjected in the reaction process. For ex-
ample, in theoil cracking process, where, as stat-
ed, there are numerous injurious gases present,
a substantial pressure and a temperature of any-
where from -800°.to 1000° F., I have found that
unless the aforementioned. preliminary stép .of
metal treatment is made at temperature condi-
tions higher than the operating conditions of
the eracking process, there will be a. tendeticy
for a‘reverse action to be effected in the cracking
process. - By this I mean that, for example, if
I should practice my preliminary treatment by
subjecting a metal part to be Used in the oil
eracking process to a température of, for exam-
ple, 500° F., I find by practical .experience that,
while the resistivity of the metal surface to the
action of reaction gases is.in a sense increased,
yet, when the surface of the metal so ireated is

erdting conditions thereof such as a temperature
of 850° F., that there will be a tendency for. this
‘operating temperature, which is highér than the
original treatment temperature of the metal, to
réverse the action, and for the nmietal to lose its
increased resistivity to gasés. . As another in-
stance, I have found that where I have taken a
piece of steel and treated it in accorddance with
the ‘method herein disclosed by me, by subject=
ing the steel to the dction of nascent hydrogen
gas at a temperature of 125° ¥., that.I have ob-
‘tained ‘a surface for the mietal which shows a
greatly increased resistance to ihjury, but that
if this piece of steel should be placed in boiling
water at a temperature, for example, of 212° 7.,
for several hours; the steel will have lost the bene-
ficial ‘characteristics of resistivity originally given
to it by the tredtment of a nascent hydrogen gas
at. a temperature of 125° F. . o

While . my invention is :of general application,
it has a sbecific appliedtion in conhection with
industries in whieh vats, containers-and Dpipes are
to be used, because I find that I can take a com-
pleted vat or pipe madeé of low carbon steel, for

- thie prevention
ferred to.

secure by Letters Patent is:.. EEO
1. In"an oil ctacking process wherein o chem- %
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example, and, merely by closing the vat or the
pipe, produce or introduce into the closed cham-
ber thus formed a gas or gases such as hydrogen,
nitrogen, or carbon monoxide, and preferably
in a nascent state, under the proper conditions
of high temperature and pressure so. that the
interior surface of such ‘hollow: body can be
treated so as to affect a change in the surface
strueture in accordance with my invention, and
‘thus increase the resistivity of such surface to the
destructive action hitherto present. The ad-
vantage of this arrangement and process is that
the vat itself can be used as the chamber within
which my treatment may be practiced and the

-predetermined  condifions produced  and con-

trolled. In fact, my process can be employed in

connection- with a vat already installed, i. e.

“insitt”, to increase the resistivity of its interior
surface as already described.

In the apparatus illustrated in Pigure 2, which
relates to an ofl cfacking process, o furnace 10 is
shewn which Serves to heat the cracking coils 11
in which the fresh oil is subjected to the cracking
brocess. - The products -of the reaction are led

into an expansion chamber 12, by means of the 3

pipe-13. From the expdnsion chamber the va-
pors are led, by vapor line 14 into the dephleg-
mator-15 from which the products -are led into
the condenser- 16 and the receiving tank 17.

‘The expaniion thamber may be provided with a °

suitable outlet 18 for drawing off the heavy resi~
dues that settle in it. o : T :

In Figure 1, the humeral 20 indicates the
change in the metal surface gds 4 result of the
application of niy -process -to .the expansion
chamber12. . - . Lo.ov . i

One method of -etploying my process might
‘tonsist - of ‘setting Up the apparatus entirely ss
Shown - in Figlité 2 -and then introducing at the

Inlet enid the gaseés required for the process, heat- ¢

ing them by furnace operstion, and by proper

‘controls placing the 'sases under the desired tom-

perature and pressure. conditions sud letting
them clrculate throughout the channels through

[S)

<2

98

o

‘which the ofl-will'circulite in the cracking system, &30

and permitting this treatment to continue forthe
‘period already hérein set forth, and then svacu-
ating the entire systein of the gases, after which

‘it will be ready for carrying on the otdinary com-
- ‘nercial oil~g¢racking process: . e
exposed to the cracking process and to the op-~

In connection with the oil eracking process, my
invention -contemnplates s the “preliminary step

‘the introduction inte or production.-in the clossd

vat, ‘for example, of a. gas such a5 maseent nitro-

‘four hours. T employ o temperature of 1200° .,
as-that will erdingrily be sufficient. A tempera~-
ture of 1500° F. I have found will make certain
of the Teverse action alrexdy Te-

Having thus deseribed my iriverition and flus-
trated its use; what I claim-as mew and desire to

ical redction within & ‘steel container develops

‘gases ihjuriots to the steel of said container, the

herein-deseribed method of inereasing the resist~

‘ante to such injury of the inner. surface of said
‘container, whicli-consists in preliminarily intro- 1

ducing into said container while closed a nascent

‘£a8 havitig-a hardening 6fféct on steel surfaces

@nd of the group which includes hydrogen, hitro-

‘gén, and carbon monoxide, under high temper-

ature conditions -of -the: order, of 1200° F.

‘gen under a temperature of, say, 1200° F. and a &
‘Pressure of 800 1bs, for & period of about twenty-
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9. Tn an oil cracking process wherein a chem-
ical reaction within-a steel container and under
high temperature conditions develops gases in-
jurious to steel, the herein-described method. of
increasing the resistance of the inner surface
of said container to such injury, which consists
in preliminarily introducing into said container
while closed a gas having a hardening effect on
steel surfaces and of the group which includes
hydrogen, nitrogen, and carbon monoxide, under
temperature conditions higher than those under
which said reaction is to be carried out in said
container. .

3. In an oil-cracking process wherein a chem-
jeal reaction in a steel container develops gases

under high temperature conditions near but be-
low approximately 1,000° F., which gases under
such conditions are injurious to the inner.por-
tions of the steel container with which they come
in contact, the herein-described method of -in-
creasing the resistance of the inner surfaces and
portions of said container to such injury, which
consists in introducing into said chamber; as a
step preliminary to the. contemplated oil-crack-~
ing reaction, a nascent gas having a hardening
effect on steel surfaces and of the group which

_includes hydrogen, nitrogen, and carbon mon-
. oxide, at a temperature exceeding approximately
.1200° F. :

- ROBERT T. POLLOCK.
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