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present invention relates to the field of the 5 .
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after consi der Sb e research ont su refiners
cyclic hydrocarbons carrying one or more carboxyl

groups. The acidity of a petroleum crude oil is
20 described by a standardized measurement according to
Standard ASTM D 664-01. It 1is eXpressed in wmg of
potassium hydroxide necessgary to neutralize 1 g of oil
and is referred to as TAN (Total Acid Number). It is
known in this technical field that a c¢rude oil having a
25 TAN of greater than 0.2 is described as acidic and can

result in damage in the plants of a refinery.

This corrogion reaction is highly dependent on the
local conditions, such as, for example, the temperature
30 and the metallic nature of the wall in the plant
concerned, the space velocity of the hydrocarbon and
the presence of a gas-liquid interface. Thus, even
after consgiderable regearch on the subject, refiners
encounter great difficulties in predicting the scale of

35 the corrosion reactions and thelr location.

One of the industrial sclutiong to this corrosion
problem consists in using installations made of

stainless steels, 1i.e. alloys of iron with in



encounter great difficulties in predicting the scale

of 35 the corrosion reactions and their |ocation. One
of the industrial solutions to this corrosion problem
consists in using installations nade of stainless
steels, i.e. alloys of iron wth in particular
chrom um and nol ybdenum Howeger, this solution is

not enployed to any great extent due to the high
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st andagrdseridesre 15 Anot her solution to the probl em of
the treatnent of an acidic crude oil, used by

refiners in practice, consists in diluting it with
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20 this case, the concentration of naphthenic acid becomes
gufficiently 1low to produce acceptable rates of
corrosion. However, this soluticn remains of limited
scope. This is because some acidic crudes exhibit TAN
values of greater than 2, which places an upper limit

25 on their use at at most 10% of the total volume of
crudes entering the refinery. Moreover, some of these
mixtures of crudes with acidic crude sometimes result
in the opposite effect desired, that is to say in an
acceleration in the reactions for corrosion Dby

30 naphthenic acids.

Another approach for cowbating this corrosion problem
is the introduction into the acidic crude oil to be
treated of chemical additives which inhibit or prevent
35 attack on the metal wall of the plant concerned. This
route is often wvery economical in comparison with that
consisting in wusing the special steels or alloys

indicated above.
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Nbre recently, the use of corrosion inhibitors based

sul fur_and on phosphorus has al so been di scl osed.
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20 More recently, the use of corrosion inhibitors based on

sulfur and on phosphorus has alsc been disclosed.

Thus, patent EP 742 277 discloses the inhibiting effect
of a combination of a trialkyl phosphate and of an
25 organic polysulfide. Patent US 5 552 085 recommends the
ugse of thiophogphorus compounds, such as orxganothio-
phosphates or organothiophosphites. Patent AU 693 975
discloses, as inhibitor, a mixture of trialkyl
phosphate and of phosphoric esters of sulfurized phencol

30 neutralized with calcium hydroxide.

However, organophosphorus compounds are very
problematic to handle due to their high toxicity.
Furthermore, they are poisons for the hydrotreating

35 catalysts installed for purifying the hydrocarbon
fractions resulting from the atmospheric and wvacuum
distillations. For these two reasons at least, their
use in the field of refining is not desirable.
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cyclic an conprises froml to 18 carbon atons,
lpreferably from1 to 4; and 25
HS-B-COOR (I)
in which:
20 - B represents a saturated divalent hydrocarbon

radical which can either be acyclic, in the linear
or branched form, or cyclic and which comprises

from 1 to 18 carbon atoms, preferably from 1 to 4;

and
25
- R represents a hydrogen atom, or an alkali or
alkaline earth metal, or an ammonium group, or an
alkyl (linear or branched), c¢ycleoalkyl, aryl,
alkylaryl or arylalkyl radical, said radical
30 comprising from 1 to 18 carbon atoms, preferably 1

to 10, and opticnally one or more hetercatoms.

According to a preferred alternative form, use is made,
ag compound of formula (I}, of thioglyceclic acid, of

35 formula  HS-CH,-COOH, or of one of its esters,
preferably an aliphatic ester.

According to a particularly advantageous embodiment,

ugse is made of 2-ethylhexyl thioglycolate, isococtyl



- Rrepresents a hydrogen atom or an alkali or

al kaline earth netal, or an amoni um group, or an

al kyl (linear or branched), cycloal kyl, aryl,

al kyl aryl or arylal kyl radical, said radical 30
conprising from1l to 18 carbon atons, preferably 1 to
10, and optionally one or norg heteroatons. According
to a preferred alternative form use is made, as
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particularly between 250
The temperature at which the process is carried out

20 corresponds to that at which the reactions for
corrosion by naphthenic acids occur and is generally
between 200 and 450°C and more particularly between 250
and 350°C.

25 The compound of formula (I} can be added to the
hydrocarbon stream either at the actual inlet of the
plant (simultanecusly with the hydrocarbon stream to be
treated), for an overall treatment of the corrosion, or
in the part of the plant where the corrosion reaction

30 occurs, for a localized treatment. This addition can be
carried out by any means known to a person skilled in
the art which provides control of the injection £flow
rate and good dispersion of the additive 1in the
hydrocarbon, for example using a nozzle or a mixer.

35 '

The term “metal walls of the refining plant, the
corrosion of which can be prevented by the process
according to the invention,” is understood to mean all



and 350C. 25 The conpound of fornmula (1) can be added
to the hydrocarbon streameither at the actual inlet

of the plant (sinmultaneously with the hydrocarbon
streamto be treated), for an overall treatnent of

the corrosion, or in the part of the plant where the
corrosion reaction 30 occurs, gfor a |ocalized
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20
The following examples are given purely by way of
illustration of the invention and should not be
interpreted for the purpose of limiting the scope
thereof.

25
In these examples, a corrosion test, the conditions of
which are given below, is carried out.
Description of the corrosion test:

30

This test employs an iron powder, which simulates a

metal surface, and a mineral oil in which a mixture of

naphthenic acids 1is dissolved, which simulates an

acidic crude stream. The characteristics of these
35 reactants are as follows:

- white mineral oil having a density of 0.838,

- powder formed of spherical iron particles having a



resulting fromvacuumdistillation. 20 The foll ow ng
exanples are given purely by way of illustration of

the invention and should not be interpreted for the
purpose of limting the scope thereof. 25 In these
exanpl es, a corrosion test, the conditions of which
are given below, is carried-out. Description of the
corrosion test: 30 This test enploys an iron powder,

whi ch si parateke asipet aif sWo+80e megaind & rd.neraf epbrexi-
which a phxtivexof conapBtpgni c acids is dissol ved,

whi ch sinulates an acidic crude stream The
characteristics of these 35 reactants are as foll ows:
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(i.e., 58.8 g) of the mneral oil, - 2 g of the iron

powder, - 2.8 g of the naphthenic acid m xture.
- 70 ml (i.e., 58.8 g) of the mineral oil,

- 2 g of the iron powder,
15

2.8 g of the naphthenic acid mixture.
The initial TAN of the reaction mixture is 10.

20 These reactants are kept in contact at a temperature of
250°C for 2 hours under a dry nitrogen atmosphere, in

order to prevent oxidation reactions.

At the end of the test, the concentration. of iron
25 dissolved in the medium is determined by a conventional
methed employving the conversion to ash of a sample,
taking up the resgsidue in an acidic aqueous solution and

quantitatively determining with a plasma torch.

30 This concentration of dissolved iron {expressed as ppm)
is directly proportional to the rate of the corrosion
of the iron powder brought about by the mixture of

naphthenic acids present in the mineral oil.

35 EXAMPLE 1 (Comparative): Reference test in the absence

of inhibitor

The preceding test is carried out twice without



The initial TAN of the reaction m xture is 10. 20
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of
in
of
in

250C for 2 hours under a dry nitrogen atnosphere,
order to prevent oxidation reactions. At the end
the test, the concentration of iron 25 dissolved
the mediumis determ ned_by a conventional nethod

enpl oyi ng the conversion to ash of a sanple, taking
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quantitatively determining with a plasma torch. 30
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cor
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m xture of naphthenic aci ggppeegent in the mnera

. 35 EXAWPLE | (Conpar atTve): Reference test in the

bseree—oet—nhi-bi-ter—Fhe—pregeding—test—s—ear+ied
outf twice without - 8 5 additi®masntgatrpoundt gfissolved
forﬂula (1). The resulgs.are §hown_iniggglep§mpeIOML -
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1180 TFest 2227°REah203-5-EXAMPLE 2: Tests 1H the
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Exanple 1 is repegted, conpounds of formygy ()
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mneral oil during the charging of the reactor. The
CONExXAMPRE 2:hesester iinat thees pireseAtEUlodt edeivaaivies of
Obt%hﬁoglycolic acid

10 Example 1 is repeated, compounds of formula {(I) derived
from thicglycolic acid being added to the mineral oil
during the charging of the reactor. The content of
these derivatives is calculated so as to obtain a
corresponding congentration of sulfur of 500 ppm by

15 weight in the mineral oil present in the reactor.

The results collated in the following table II are
obtained.

20 The degree of inhibition of the corrosion brought about
by the naphthenic acid mixture has also been shown in
this table, This degree 1is expressed in % and is
defined by the formula:

25 inhibition (%) = [1— LTron) with inhibitor Jxmo

[Iron] without inhibitor
in which [Iron] is the concentration of dissolved iron
measured with or without inhibitor, the concentration
of iron without inhibitor being equal to 203.5 ppm in

30 accordance with example 1.
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Example 2 is repeated, the derivatives of thioglycolic
acid being replaced with methyl mercaptopropicnate at a
content also corresponding to 500 ppm of sulfur in the

medium.

At the end of the test, a concentration of iron equal
to 118 ppm is measured, il.e. a degree of inhibition of
42%. '




42% WD 2005/ 014758 PCT/ FR2004/ 001608 - 10 WHAT IS
CLAIMED | S: 1. A process for conbating the corrosion

by naphthenic acids of the netal walls of a refining

5 plant, characterized in that it conprises the
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1, char ’§§H .in that use is nade, as conpound of
af#) o

formul a f t hi ogl ycolic acid or of one of its

esters, preferably an aliphatic ester. 3. The process
1as clainmed in either wé-micons | and) 2, characteri zed
in that use is nade of 35 2-ethyl hexyl thioglycolate,

i sooctyl thloglycolate or nethyl thioglycolate.
in which

- B represents a saturated divalent hydrocarbon

15 radical which <¢an either be acyclic, in the
linear or branched form, or cyclic and which

compriseg from 1 to 18 carbon atoms, preferably

from 1 to 4; and

20 - R represents a hydrogen atom, or an alkali or
alkaline earth metal, or an ammonium group, or
an alkyl (linear or Dbranched), cycloalkyl,
aryl, alkylaryl or arylalkyl radical, said

radical comprising from 1 to 18 carbon atoms,

25 preferably 1 to 10, and opticonally one or more
hetercatoms.
2. The process as claimed in claim 1, characterized

in that use is made, as compound of formula (1),
30 of thicglycolic acid or of one of its esters,
preferably an aliphatic ester.

3. The process as claimed in either of claims 1
and 2, characterized in that use is made of
35 2-ethylhexyl thioglycolate, isooctyl thioglycolate

or methyl thioglycolate.

4. The process as claimed in one of claims 1 to 3,



4. The process as clained in one of clains 1 to 3, -

11 characterized in that the anount of conpound of
formula (1) corresponds to a concentration, expressed
as equi val ent weight of sulfur, with respect to the

wei ght of the hydrocarbon stream 5 ranging from10 to
5000 ppm preferably from 50 ;0 - 500 ppm 5. The
process as clainmed in one of clains 1 to 4,

char act echzedcteridwmt imhethyidr cbar kowustr efm tondaent0 of
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of greater than process as clained in one of

cl ai ms 1ef‘8r;e>sse%hérgac?c§+’1"f&8n tn Yoig tl tOFs T freq with
out at aréSpt¢enpecatheeweighet wEéenh20hydrdcdEbéh antdrean,

gor e pa&&hgi‘ﬂ@ré%rpqto""%%nsgég ﬁ;@rﬁi %er&bl h@rom 50 to

process as clainmed in one of clains 1t
char act ePP3ePTn that the hydrocarbon strean1to be 20
treated is chosen froma petrol eum crude 0|I an

at W@,sphefrhg di-stid agg oﬁléfrﬁé&iuﬁn gas %'fl iast hong, 4,
resultin romatrms eri ¢ and vacuum IStIl atlons

and a vagbﬁﬁ??ﬁ%ﬁﬁqqdaﬁg SREE r BRF T 9oREbrR AETFRBATC Pe

10acuum distatédtiltim a TAN of greater than 0.2 and
preferably of greater than 2.

6. The process as claimed in ocne of claims 1 to 5,

characterized in that it 1is carried out at a

15 temperature of between 200 and 450°C and more
particularly between 250 and 350°C.

7. The process as claimed in one of claims 1 to &,
characterized in that the hydrocarbon stream to be

20 treated is chosen from a petroleum crude oil, an
atmosgpheric distillation residue, gas oil
fractions resulting from étmospheric and vacuum
distillations, and a vacuum distillate and residue

resulting from vacuum distillation.



