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This invention relates to the prevention, inhi-
-bition and restriction of the corrosion of metals.

More specifically this invention relates to the re--

striction ‘or prevention of corrosion when such
action involves metals subject to corrosion in
contact with refined hydrocarbon fluids and espe-
cially when also in contact with water, agueous
solutions or other agueous material.
In the petroleum industry huge losses are suf-
" fered due.to the internal corrosion of ferrous and
other metal facilities for tlie handling, transpor-
tation and storage of refined hydrocarbon oils,
liquefied 'gases and natural gas.
this true of pipelines used to transport said fluids
" and.the: tanks in which the fluids are stored.

Especially is
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Serious corrosion’ problems also arise in the re- -

fining of oils and in the manufacturmg processes

involved, ‘but such corrosion is generally beyond ‘

the intended ; scope of this invention.

Hydrocarbon fliiids are,not usually corrosive to'
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metals in the absence of an aqueous phase and :

of free oxygen except in the case of fluids con-

taining corrosive materials such as hydrogen sul- -

fide and the like. Also only in unusual circum-
stances are strongly-acidic aqueous solutions en-
* countered 'in handling refined products. There-

fore, corrosion occurring in. the transportation‘

and storage of said refined products is dependent
primarily on the presence of a practically neu-
tral or an alkaline aqueous phase and. free oxy-
- gen. 'In the presence of even a trace of aqueous
- material corrosion of the metal occurs according

- to the reactions generally accepted.for the cor-

rosion of metals in water and illustrated below.
The extent of the corrosion. of metals in:con-
tact with an agueous phase depends on the pres-

ence of oxygen gas in the case of neutral or al- '

kaline solutions or on the:evolution of hydrogen
in 'the case of acid. solutions. ' Thus, for metals
in contact with a non-acidic agueous:phase the
rate ‘of corrosion is-almost. directly: proportional

B

30

40

to the concentration of free oxygen if other fac- -

tors are constant.
The chemical reactions assumed to predominate
during corrosion: are the following as listed on
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page 14 of “Corrosion-—Causes and Prevention,” .

~ 2nded. (1935) by F', N. Speller:

@D Fe° +2H<—Fe+2H°‘
) metal ions:ion’ atoms:
2 2H°+15029H:O

. atoms gas liquid

Assummg that in:the-presence:of an aqueous“

phase, Reaction-1 is extremely rapid regardless

the rate and extent of corrosion ‘associated. W1th
essentially neutral or.with alkaline solutions de-:
pvend on the occurrence and the rate of Reaction
2.. Speller reports finding that in natural waters
the rate of corrosion was-almost directly propor-
tional to the oxygen. concentration up to.about 6
cubic centimeters of oxygen per. liter of water. .. -

I have noted that the corrosion of metals in'-
contact with refined hydrocarbon fluids and water
or moderately alkaline-solutions is dependent on
the presence of free oxygen in the agueous phase
and/or the hydrocarbon fluid.. In the case of a

. large quantity of a hydrocarbon liquid in contact

with water and a . metal surface, corrosion may
be severe because oxygen gas is even more solil-
ble'in the hydrocarbon than'in the aqueous phase
and a plentiful supply of oxygen is assured at the
metal surface by transfer from the hydrocarbon™
liquid. In" order to restrict.corrosion in. such
cases, the hydrocarbons might be substantially
completely dehydrated and stored:in the absence -
of water, but such operations are usually not eco-
nomically feasible. :Heretofore no feasible means
of :substantially reducing the oxygen content of

25 hydrocarbon fluids has been available.

The removal of oxygen gas from water in order
to: control corrosion in' piping systems has long:
been -practiced through the use:of so-called ‘de-
activators such-as scrap iron; The de-aeration
of water has also been practiced by heating and
evacuation, followed in some:cases by a chemical
treatment with reagents such as a sulfite. Such

“methods, however, are not successfully adapted

to the treatment of hydrocarbon fluids.

It is the principal object of this invention to
restrict and/or prevent the internal -corrosion of
metal tanks, pressure vessels and pipelines used
for storing or transportmg refined hydrocarbon‘
fluids.

Another object of this invention is ‘to’reduce
the ¢orrosion of metal container and pipelines for.
refined hydrocarbon fluids by substantially reduc-
ing the oxygen content of said fluids... ‘ ‘

A further object is to- prolong the'servioe life
ahd - decrease the maintenance. costs. of ‘metal
equipment such as tanks, vessels, and pipelines’
used in storing and/or transporting refined hy-
drocarbon fluids by decreasing the.internal cor-
rosion thereof.

These and numerous other objects w111 be ap-
parent from the following disclosure.

I have now discovered a process for neducmg

-and/or deactivating the oxygen concentration of.

of the pH of the aqueous medium, it follows that 55

hydrocarbon fluids and hence reducing or-limit-- -
ing the oxygen content of any aqueous phase with




to substantially all of. the-oxygen present. The:

2

which said hydrocarbon fluids may be in contact.
This process provides an efficient means of re-

stricting the corrosion of corrodible metals in-

contact with said hydrocarbon fluids and the
attendant aqueous phase.

“Hydrocarbon oils, by reason of their ability to
dissolve air and/or oxygen-containing gases, al-
ways contain an gmount of free oxygen which

may range from small concentrations of less than .

one up to 10 or more cubic centimeters per liter
of oil. 'The concentration of dissolved oxygen
depends on the processing or refining steps-to
which the hydrocarbons have been subjected.
Other influencing factors are .the precautions
which may have been observed to limit the access
of air to the hydrocarbon liquid subsequent tosaid
processing steps.

I have now discovered that the oxygen concen-
tration of hydrocarbon fluids which are stored or
transported under appreciable super-atmospheric
pressures may-be reduced and controlled by addi-
tion to-said fluids of 9 suitable reducing gas. Said
reducing gas should be substantially nion-reactive

toward the hydrocarbons-under the conditions-

employed but reactive with free oxygen therein.

For-example. T may emvloy hydrogen and/or car--

bon monoxide in quantities sufficient to react with:
free oxygen according-to the following equations:

3
(€3)

v ’2Hz‘+oz‘—>2}rzo
2CO+Oz—->2COz
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with the hydrocarbon, the mixture being subject-
ed to reaction pressure for a period of time suffi-
cient to react at least a substantial proportion of
the oxygen therein. The pressure may then be

.released or preferably maintained throughout the

periced of storage or transportation.

For example as gasoline.is pumped into a stor-
age.tank or pipeline it may be subjected in a sepa-
rate zone to treatment in accordance with the
present invention on its way to the storage tank
or pipeline. .Or it may be treated in accordance
with the present invention in the storage tank or
pipeline itself, as by introducing the reducing gas
by means.of suitable orifices or in other manner
designed to effect intimate and prolonged inter-
mixture with the entire body of gasoline. In the
case of a pipeline, the gas may be introduced be~

o fore, or at the point of, the introduction of the
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Other reactlons which may: ‘involve. the: reduclngw '

gases are-the-reduction: of-iron: and. other metal

oxides: which may-be present as a result of previ-:
ous corrosion; but reactmns 3-and-4 predommate*

in mostcases: .
These reactions-are-relatively slow: at atmos-

pheriec temperatures and pressures; but under the:
conditions-emnloyed in my process vroceed faster-
than the corrosion:Reacticrns 1 and 2 listed above.”
This is dus to the remarkabie accélarating effect
of increased pressure on reactions of the reducing:

gases which compensates in part for thelow tem-
peratures emploved:: : Further; and probably very
imvortant to the operation :of the prncess. the
metal oxides alWways: present on corrodible: metal
surfaces: are. powerfnl eatalvsts for the reactionm
of hvdrogen and carb-n monoxide with oxveen’
and thus account for a great increase in reaction
rates.

In accordance thh mv invention: hvdrocarbon,
which is usnallv in: lirwid or liquefiad condition.
which is generally of petroleum origin and which
may b= alivhatic such ‘as parafinic or slefinic:
aroimatic, navhthenic or-of mixed type. and which
contains oxvgen dissolved therein. with or with-
out a semarate oxygen-containing gaseous vhase,
is commingled with  a’ reducing eas, preferably
hyAdrngen and/or cm'hon monnxidé; in: amount

sufficient tn'res, ct with'all the oxygen vpresent and’
The- mixture- i5-sub-:

preferably in great éxcess.
jerted at ordinarilv encnuntered temperatures to
elévated pressure sufﬁelenﬂy ‘high to bring about
combination of the reducing gas with a substan-
tial vortion of, and-preferably at least 50% of. up

pressure may then be relieved after the treatment;
or may he contmued so-that ' further reactmn
oceurs.

The- invention may bé applied to an ex1st1ng
bodw of hydrocarbon stored or movine in a cor-
rodible container or conduit by infroducing’ the:
reducing gas under pressure into intimate contact
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+ ous. phase: will ke present.
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hydrocarbon to the pipeline and at suitable infer-
vals thereafter as required.

The- m1n1mum plessure required w111 vary: to :
some ‘extent inversely with the temperature, but
in ' general should be at least about b atmospheres
absolute and preferably at least about 10 stmos-
pheres. The temperature may be that normally
obtaining under typical atmospheric condmons
and will usually lie between about —30° F. and
about 200° F, Tt will be understood that while
the temperature of the air may not rise as high
‘as this, the action of the sun’s rays may. raise the-
temperature within exposed storage tanks or pipe- -
lines. somewhat above the temperature of the.air,
In general, however, no extraneous heat. is delib- -
erately.applied.to. promote the reaction,

A separate gaseoUs phase.in contact. with. the,
hydrocarbon liquid under tteatment may or may
not be present, as desired.. Frequently, asin pipe~ -
lines or in the case of liquefied normally gaseous.
hydrocarbons which exhibit. high. solvent. action
on. the reducing gas used,"no such separate;gase-
However it may be:.
desired in some instances to employ such. an.ex-.
cess of the reducing gas over theoretical required..
to combine with..the free oxygen. present. that.

" such @ ‘separate. gaseous pha,se is .present. and..

maintained during storage. :

Usually water will be present in.the hydr ocar- .
bon liquid under treatment. This water may be.
dissolved. in: the. hydrocarben and may alse.be
present. in-sufficient -amount to. form a.separate. .
aqueols. phase-in. contact with-or dispersed:in the.
hydrecarbon. ‘

While the invention-is generally applied:-to-hy-
drocarbons in liquid or liquefied form, it may be
applied - to gaseous hydrocarbons contammg
oxygen.

In accordance with my: 1nvent10n the dissolved.
oxygen content of the hydrocarbon liquid: is: re-
acted and thereby removed:: I'may use-such:an:
amountof hydrogen. or CO»and- such" reaction -
conditions as:to reducethe oxygen content toléss: .

~ than about 0.2% by volume (2 cc, of ‘'oxygen per -
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liter) and preferably to less than about 0.1%" by -
volume (1 cc. of’ oxygen per liter). Where a

gaseous phase is present, either by itself in the

absence of any liquid hydrocarbon phase as'where
a compressed gaseous hydrocarbon is being treat-
ed in accordance with- the. present. invention, or
where an oxygen-containing gaseous phase is in |
contact with the hydrocarbon -liquid, it is pre-
ferred to use such an amount of the reducing gas

" and: such reaction conditions as to reducé the
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oxygen. content of such.gaseous: phase to-below
about 0.002%, and: better still .to:below -about::



. refined hydrocarbon fiuids.
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0001%, of | oxygen by volume of said gaseous :

phase

My process is: economically applied 'as an'addi- -

tional step in the: storage ‘and transportation’ of:

Hydrocarbon: fluids - :since 'such’ operations: may:
conveniently ‘be: carriéd out :under ‘substantial
super-atmosphenc pressures.” Thus, in the stor-

age of gasolines ‘andyor: liquefied petroleum gases:

. in-spHeroid-or other types of bressure tanks, the
- addition of hydrogen and/or carbon’ monoxide
gas'is an easily addaptable’ operation and pressures

may be maintained within the conta,mmg vessels.

at stch levels as 'to. fa.vorab]y mﬂuence the ‘reac-

tion. between the ‘reducing ‘'gas and ‘the oxygen:

present in"or above the hydrocarbon fitiids.

Of even greater importance is the application '

3

4.11cc.iof oxygen: per 1liter: ' This-hlend: together%
‘with enough  water to: assure an gqueous’ phase 8
‘undissolved: in the -gasoline was then placed in‘a’
steel ‘éontainer: under a- pressure . of 10 -atmos-
“'pheres-and.at:a temperature of 70> F.. ‘The con-

- tajner was liquid full so-that no vapor space ex-.

10’

isted.  After 72 hours the container was opened
and the gasoline was found to contain. 2,53 cc.

of ‘oxygen per liter. The reduction in free oxygen
‘content -was thus 38.5 per cent of the original -
oxygen content.  This reduction was solely due
to reaction of the ‘oxygen' gas during corrosion ¢

- of-the steel container according to Equation 2 of

the above-listed corrosion reactions.

157 ~Asecond portion of the same type gasoline with

© an- original free oxygen content of -4.98 cc. per .

of 'the ‘process ‘to ‘the plpehne transportatlon of

portation of .gaseous ‘or 11quld hydrocarbons in-
cluding ‘natural  gas, liquefied gases, gasolme
kerosene and the like is 'ordinarily carried out it
a substantlally closed system under. high trans-
mission pressures and at temperatures which are
not high, seldom  exceeding about 200° F, The
hydrocarbon fluid .with “the associated  aqueous
phase and free oxygen is constantly. under pres-
sures rangmg from maximum values of 1000 to

about 1500 pounds gage at the discharge side of -
pumping statmns to lower values ranging down.

to.about, 100 to. 200 pounds gage at the intake
side of subsequent pumping units.

the 1ntroduct1on of a suitable reducing gas at.any

point.in.the system initiates.the reactions for the -
removal of :oxygen.or: the conversion thereof to.

substantially inactive . form. . In.addition. to the

Such pipeline trans-'

Under these '
conditions. of high- super-a,tmosphenc pressures,.’

liter Was placed in a similar.steel container with
-a- similar” proportion. of water. . Hydrogen gas

+ amounting to 77.6 cc. per. liter was added; and
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high: pressures, the presence.of metal.and metal. ;. '

oxides on the internal pipe surfaces promotes the -

oxXygen-removing. reactlons and the: restnctron of .

. gorrosion.. :

The amount of reducmg gas to be added in:the
brocess is -determined. by the: oxygen'content of
the hydrocarbon fluid present: or.passing a- metal

. .8urface:to be-protected. ~ Ordinarily. hydrogen
-and/or: carbon monoxide is-added in rather .sub-
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stantial excess.of-the amount theoretically - re- -

quired to react with oxygen according to Equa~-
tions 3 and 4.- The excess not only favors ithe
reaction but is also g safety, factorin case of:1ater
‘air.contamination. of the fuid.. The upper limits
for reducing. gas-addition  may, : of: course, - be
{partly determined by the:solubility of said gases
in hydrocarbon liquids; although this factor does

not enter in the:case-of: compressed petroleum ;
However such.an: excess: of

“hydrocarbon gases.
the gas may be introduced as to form a separate
- phase thereof,  Other considerations such as eco-
nomic factors orthe effect of -the added gas on
1gas composrtlons may- establish operating ‘limits.

The reducing:gas may be-added all at-one .point’
or.additions may. be made intermittently during -
.. & storage. or-transportation ‘period. to maintain a .-
desired more:.or. less constant concentratxon of ;

active reducing material:

The. following ‘examples.. will provide speclﬁc
data and 111ustrat1ve conditions regarding ‘the
operation of the .process, but: neither. the. exam-
ples-nor the foregoing theoretical considerations
are to be construed as limiting the scope of the
1nvent10n Many add1tlona,l applications will be
ev1dent 1n addition -fo .those .recorded herein. o

Ezxample 1

‘A blend of cracked and straight run gasoline .

was sampled. and’ upon testing found to contain

50

o
C:!

60

‘the -pressure and temperature .of the 11qu1d full
container were adjusted to 10 atmospheres and
70° F. respectively.”. The 2H2:0: ratig represent-
ing reacting gas volumes ‘was-16:1. - After 72
hours the container was opened and the axygen
content. of the gasoline was found to be.1.06 cc.
per liter. - The reduction in the orlgmal content :
was thus.78.8. per cent, and in. the presence of
added hydrogen the increase in. free oxygen re-
moval; was ;about- 100 per cent over that found
‘In/the absence of hydrogen.. Tests showed that
‘this increased disappearance of oxygen was solely
attributable. to chemical reaction-with the added
hydrogen. . Moreover. at the: -end of the 72 hour
-period most -of. the:hydrogen : still: remained in
‘unreacted form and was available for future pro-
tection. Furthermore the corrosion of the vessel
b the end of this run was less than the corrosion:
in the comparative run descrrbed in the preced-‘
ing paragraph. 3 :
A third.portion of the same type gasoline was
stored under: identical conditions without added
hydrogen: and-.in: a glass-lined "steel . container:
After 72 hours, there. was: substantially. no: de="
crease .in.voxygen content, thus showing -that
‘oxygen. was not consumed by reactlon with-the"
gasoline. ‘
Example 2

Two samples of & stralght run gasoline were "
‘chosen and the free oxygen content of each. de-
termined.  One sample was placed in a steel con<
tainer w1th ‘water but without added hydrogen;
the second was placed in an identical container :
s under-identical conditions except that sufficient

;- ‘hydrogen ' gas was ‘added to produce a 2H2:02 "

ratio 0f-16.5:1. The containers were liquid full
and ‘the pressures were 200 pounds per square’
. Inch gage:at 77° F, for the first and at 80° F. for
the second. “Room temperatures were used, which
varied from 60° F. to 80° F. during 24 hours, the:
tempera,ture averaging ‘close to 70° P, After 72

" “hours storage the contamers were opened and the

© 60 -
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‘oxygen content of each gasoline sample was de-"
“termined with results tabulated below.

Per eent

Added L duction

"0y
content

Residual
'02 in
gasoline

WY, Initial
Saﬁl&ﬂe total O3 'y 01
[T content content eonteut

339
6L 8

4.66

. 26
3 411

0.67

4,86

| e
478 188

‘A1l figures except ‘Per cent in ce. Ihter
Again the extent of . free: oxygen remova]& was.

‘almost’ 100 per cent greater in the case of the
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sample: containing - added hydrogen: than: in the a

case:ofisample 1 where oxygen removal was asso-

ciated only with corrosion: of - the: container.
Moreover this'removal of oxygen was attributable:

chiefly to reaction with: the hydrogen and corro-
sion of the vessel was materially less evenin short
tile of the test: -

- Example 3

The gasoliné of Example 2 was used in com-
parative tests under conditions identical with Ex-
ample 2 except that carbon monoxide was used
instead of hydrogen.
14:1 the reduction in free oxygen content was 58
per.cent compared to 32 per cent in the container
to which no reducing gas was added. "As before

this reduction in free oxygen content was attrib-

utable to reaction with the carbon mono*nde and
was accompanied by reduced corrosion.

These examples indicate the extent to which
corrosion of the corrodible metal containers was
restricted when hydrogen and carbon monoxide
were added to reduce the oxygen content of the
hydrocarbon liguid.

Reducing gases especially ‘suitable for the proc-
ess are hydrogen and carbon monoxide or mix-
tures thereof with each other or with other inert
nonoxidizing gases and preferably substantially

free of oxygen and of any components not sub-

stantially inert toward the hydrocarbon: fluids
and/or the metal surfaces. It will be obvious that
it _is highly desirable to avoid the introduction
. of ‘oxygen or gases containing it or other oxidiz-

ing- impurities when the purpose. of. the process

is' to reduce: corrosion and the free’ oXygen con-'

terit of the materials present.

The reducing gases which' are useful are sub- '

With a 2C0:0:2 ratio of
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stantially pure hydrogen, stubstantially pure car- -

bon monoxide, substantially pure mixtures of hy-

drogen with carbon monoxide. and similar gases’

" ‘free from hydrogen sulfide: The gas used should
be free from oxygen, hydrogen sulfide or other
reactive or harmful constituents.
selected” from the group consisting ‘of substan-
tially pure carbon monoxide and hydrogen is
highly preferred. Since the components of such
gases or mixtures are substantially non-conden-

Use of a gas
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sible under ordinary conditions they are easily -

separable from hydrocarbon liquids of the nature
of gasoline when their function is completed. It
is usually desirable for economic reasons- to use
gases with relatively large concentrations of: the
active reducing components since the volume re-
-quired is calculated on the basis of the active
components.

utilized for the ca,rbon monoxide content, -and

When . flue gases. or combustion.
. gases are available free of oxygen they may be.

50.-
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~water-and carbon: dioxide may be removed prior -

touse..

I-am aware that 1t has- been proposed (U 8.
2,029,748) to generate nascent hydrogen by . the
action of an added.electrolyte and metal in the

60
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corrosion: of:theiron:and: other: unde51rab1e side.:
reactions. Moreover it has not been proposed;:
so far as-I am aware, to maintain a mixture of
gasoline and molecular-hydrogen under sufficiént:

~pressure to cause chemical reaction between the

hydrogen and dissolved oxygen. At most pre-
viously proposed-process involves merely flushing. -
of the gasoline with molecular hydrogen formed
from the nascent hydrogen, at substantially at-..
mospheric pressure, and wholly.fails to teach the
bringing about of a chemmal reaction between the.
hydrogen and any dissolved oxygen. Atmospheric
pressure is insufficent.to:bring about this reac-
tion. Moreover there is no teaching of any direct
analogy betweéen the mechanism of gum-forma-.
tion and the mechanism of corrosion of the con-
tainer, Tn addition my process is readily adapted .
to transportation of hydrocarbons as in a pipe-
line. In pipeline transportation the generation
of nascent hydrogen would be wholly impractica-
ble and the maintenance above the hydrocarbon
liquid of a hydrogen atmosphere resulting there-
from would likewise be impossible. Even in the
case of pipeline transportation of gaseous or vapor
hydrocarbons, maintenance of a separate phase
of ‘hydrogen would be impossible. Moreover the
pressures used in pipeline transportation would |
necessarily far exceed anything contemplated in
the prior process under discussion. . Another point
of distinction is that in my process the reducing
gas may be introduced to or commingled: with
the hydrocarbon either in a separate treating
zone as-the hydrocarbons is fed-into the storage
tank or pipeline or may be pumped into the hy-

_drocarbon’in the storage:tank after the hydro- -
“carbon has been introdiiced into the storage tank

or may be pumped into the storage tank or pipe-
line  simultaneously with the hydrocarbon either
separately therefrom or with the hydrocarbon.

The corrodible metals contemplated by the:
present invention usually compnse either iron or”
COpDEr.

The present invention is apphcable whether or
not ‘water or other sgueous material be present
in contact with the hydrocarbon and whether or

“not such’aqueous material be in solution in the:

hydrocarbon or present as a sepa.rate a.queous,
phase:; i

T claim:

‘1. 'The ‘process for reducing the corrosiveness
of " hydrecarbon ' fluids: ‘¢ontaining OXygen upon
metals which comprises commingling with a re-
ducing gas in sufficient quantity to react with'a -
substantial portion of said oxygen and subjecting
the mixture to a pressure of at least about 5 at-

- mospheres at a temperature of from aboht'~30°' :

to about 200° F'; to effect said reaction.

2.7 A process for the restriction of the corrosion -
of ‘corrodible metals in contact 'with hydrocarbon
fluids associated with frée oxygen and an aqueous
phase which comprises adding to said -hydrdear-

- bon fliids in a clésed system under at least about

bottom. of .a. body.of gasoline stored .in an. iron “
storage tank, for the: purpose of preventing gum .

and color-formation in the gasoline. Such a

process has not attained any commercial useful-

ness, so far as I am aware, apparently because the
complications and expense incident thereto ren-
-der it impracticable. The present invention is

markedly different from stich a process because I
add previously formed gaseous. hydrogen as such .

directly to the hydrocarbon instead of going
through the complications. incident, to .genera-

tion of nascent hydrogen in situ. In my process:

no-electrolyte is needed which itself would cause
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5 atmospheres pressure and at ordinary tempera-
tures carbon monoxide gas substantially in ex--
cess of theoretical quantities required for reac-
tion with the free oxygen present in said system.
3. A process for-the restriction of the corrosion
at ordinary temperatures of corrodible metals in
contact with refined hydrocatbon fluids associated
with free oxygen'and an aqueous medium which
comprises-adding to said hydrocarbon fluids in g
closed system under at'léast’'about 5-atmospheres
pressure an effective amount of hydrogen gas in
molecular form whereby the oxygen content of

.said system is substantially reduced.
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4 A process for the restriction of the corrosion
at ordinary temperatures of. corrodible metals in
contact with refined hydrocarbon fluids associated
with free oxygen and an agueous medium which
comprises -adding to said hydrocarbon fluids in a
closed system under at least about 5 atmospheres
bressure an effective amount of carbon monoxide

whereby the oxygen content of said system is sub- -

stantially reduced.
5. The method of preventing corrosmn of cor-

rodible metal containers used for ‘the storage of
hydrocarbon fluids confaining oxygen which com-.

prises introducing into said fluids stored in ‘said
container an excess over theoretical required to
combine with said oxygen of 'a reducing gas se-
lected from the group-consisting of hydrogen and
carbon monoxide: and storing the resulting mix-
ture in said container at atmospheric tempera-
tures 'and under a pressure of at least about 5
atmospheres. :

6. The method of preventmg corrosion of cor-
rodible pipelines used for the transportation of
hydrocarbon fluids containing oxygen which com-~
prises introducing into said fluid in said ‘pipeline
an excess :over theoretical required to .combine

with said oxygen of a reducing gag selected from -

the . group consisting of hydrogen and carbon
monoxide and transporting the resulting mixture
in said pipeline at atmospheric temperature and
under a pressure of at least about 5 atmospheres.

1. The method .of preventing corrosion of cor-
rodible pipelines used for ‘the transportation : of
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*theoretical required to combine with said oxygen
of a reducing gas selected from the group con-
sisting of hydrogen and carbon monoxide, trans-
porting -the resulting mixture in said bipeline at
atmospheric temperature and under g pressure of .
at least about 5 atmospheres, and at intervals in
said pipeline introducing addmonal portions’ of
said gas.

8. The -process for reducmg the corrosiveness
of hydrocarbon liquids containing oxygen. upon

. metals which comprises commingling said liquids
with molecular hydrogen in excess of the amount

theoretically needed to react with the oxygen in
the hydrocarbon 11qu1ds at a pressure of substan-.
tially 200 pounds per-square inch gage and a tem-‘
perature of between 60 and 80° F .
9. The process for reducing the corrosweness N
of hydrocarbon liquids containing oxygen tipon
metals: which comprises commmghng said liquids
with molecular hydrogen in excess of the amount
theoretically needed to react with the oxyzen in

the hydrocarbon liquid at a pressure of at least 5 -

atmospheres absolute ‘and a temperature of be~ -
tween —30° P, and 200° F

+ .10, The process for reducmg the corrosiveness

“of ‘hydrocarbon liquids containing: oXygen upon

metals which comprises commingling said liquids.
with a reducing gas of molecular form selected
from the group consisting of hydrogen and carbon

‘ monoxide in-excess of the amount theoretically
. heeded to react with the oxygen in the hydro-

- carbon liquid at a pressure of at least 5 atmos-

hydrocarbon liquid - containing oxygen which !

comprises - introducing :into said liquid at the
point where it enters said pipeline an excess over
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pheres absolute and a temperature of between
—30° F. and 200° F ‘
WALTER A SCHULZE




