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WO 2005/ 014758 PCT/ FR2004/ 001608 METHOD FOR

PREVENTI ON OF CORRCSI ON BY NAPHTHENI C ACIDS I N

REFI NERI ES The present invention relates to the field

of Woh@008/PiédbRent of acidic crude oils PAT/FR2004/001608

refineries. A nore specific subject matter of the
i nMERTH@ FQR aPEEBE%’%ONf OF CORBALIAY BiNe NOGHYIHEINIT GICIDS

refining plants in whichryagk#igegfales are treated,
conprising the use of specific sulfur conmpounds. 10

Ol refineries may be faced with a serious probl em of

coTh@sipfbaMnem theyert odsedet gréseaio catHal Ei'adcd digt the
des These |d|§&crudes essegtlallyr%%_ rise

napﬁ?%gﬁle%ta@ f are ifeCdddsebf SFeAF 15+ more
sperefiticosnbgieat phenveenof siliceintencduvns il a process

| if‘HJ:d %H%&’hltﬁg Ic%rard’]solrb%?ncgycéé)flz'?{nel eEgHt%alln which
current. ese~napht heni'c aci ds” corresp ond Yo
sadeiated CEYEEBC Ry€r o@afr‘dﬁdiﬁi,carcrmmgl@h@gor thereuse of

cag YFic O5QUPSr FBRpacidisty of a petrol eum crude oil
is 20 descri bed by a standardi zed neasur enent

according to Standard ASTM D 664-01. It is expressed

i rom okfipetassi W hyHeOddeespssany de@-inail r}_@i:bEEem of
referred to as TAN (Total Aci

oil and i
Nu‘%% 1o 9ign' Bhstn TE t HPS téehrﬁr@atf%mama ‘agidic”
crcwdgiﬁisl h&%els;ge a 25i3AN ofconéas er elshamtl =21y comprise

eﬁaé:né cl di . &an esltlndamage n
pl a a re |lﬂae$y 'S corro;#:lhoen &ac |onﬂ|s th very
hlw@%emowmh@mwn@@ncﬁmms itsuclvasgs in a

fwlcﬁ%ﬁifpkn%dﬂiﬁﬁ %ﬁ%@f aEHr 6y 3R dNa Bt d i Crectrical

nature of the wall in the plant concerne t he space
veT U RRF ofT}F%%thBPBEQﬁ%ﬁ’ A ds HopesoRe bp &aturated
gasydligqii thydtetAa66nsThUSrrEMeRy one or more carboxyl

groups. The acidity of a petroleum c¢rude o0il 1is
described by a standardized measurement according to
Standard ASTM D 664-01. It is expressed in mg of
potassium hydroxide necessary to neutralize 1 g of oil
and is referred to as TAN (Total Acid Number). It is
known in this technical field that a crude oil having a
TAN of greater than 0.2 is described as acidic and can

result in damage in the plants of a refinery.

This corrosion reaction is highly dependent on the
local conditions, such as, for example, the temperature
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 considerable research on the subject, refiners
encounter great difficulties in predicting the scale of

the corrosion reactions and their location.

One  of the industrial solutions to this corrosion
problem consists in using installations wmade of

stainless steels, i.e. alloys of iron with 1in
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after considerable research on the subject, refiners
encounter great difficulties in predicting the scale

of 35 the corrosion reactions and their |ocation. One

of the industrial solutions to2this corrosion problem
consists in using installations nade of stainless
steeFgicplar MQHggmxﬂmlr@ndwlﬂmhybdbnumartHowbaer thig

Ché@ﬂhﬂﬂbﬁ”@s”%bfb@%ﬁﬂ. ddoveyel,, gkéatsgkﬂgﬁ%ndb% to the
not . enp to any gregi ext ent }é

capt P4l Cé‘éé‘ttalﬂﬁ‘?%‘ér nBEE Lhelme rehoi tdet pr @h@mm prefiggably

tcm@s consicd i@tk tik+ag Eﬂ@lﬁ@ydﬂécﬁeé reti REEY r2finery
gtalq:ess,steels exhj bi t rior anj ca
pr Bper t7 68 To° T hos Bi 1 e St eé1 ‘Wﬁ% afgchanical

ncpn@pdﬂytueed 1acmd trregpe r @fantappr oprbahe steels which are

rgé ture The £X stence of these technical .
di |cu es in t t 184t mentt oY HET di ¢ 2Pudes 3PRGEPTriate

ha%ﬂﬁhés%éhgbqﬁénce that these crudes are generally
sold to refiners at a |ower price |evel than that of
st ndard crudes. 15 Another solution to the problem of

Tr EXCTEROST A iR c techgd c@ll | digédopyties in the

ref:rem%lfrﬁemtfl rfackicGelic cerslsts tRud |}1ﬂ$é NgHd WohBeguence
rghg@rtﬂona0|dlc EDpetroleumcr e oil_so as to obtain

Sw nEaRCEciTHISFS 7hF cATpiEd ot $R%S fRarFdHereman at a
t hresedol e bfe 01 @vel ntBAnt hhatcase sthelagencentdsati on
of napht henic acid becones sufficiently lowto
produce acceptable rates of corrosion. However, this
sANALIHT rephthsopf tio Mhedraobpe. ofhithd st bechuset of an

sE @ di g ﬁaéde§,qxhlhﬁ JAN,, val i reat er _
2, which Igces anlu %I?H?E %5 on t g{fgusgﬁatp%?églce'

SRS Of  he téf-ép wgunrelféf wirtitles agettdidimg nhsacidic
I gldtnereubs Vel 01 $0BB Ak tRESHtain a low mean acidity,

for example of less than the TAN threshold of 0.2. In
this case, the concentration of naphthenic acid becomes
sufficiently low to produce acceptable rates of
corrosion. However, this solution remains of limited
scope. This is because some acidic crudes exhibit TAN
values of greater than 2, which places an upper limit
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 gay 1in an
acceleration in the reactions for corrosion by

naphthenic acids.

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

indicated above.
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m xtures of crudes with acidic crude sonetines result

in the opposite effect desired, that is to say in an
acceleration in the reactions for corrosion by 30

napht heni ¢ aci ds. Anot her appr®oach for conbating this
corrosion problem is the introduction into the acidic
crilecvitory besthdéated obuchenmi eal adtieti vesfwhi Fhrnbull

'nm@ffoé’{oﬁfl%ﬁﬁhbé? atlgagk on fhe-netal:yal | eézhmis

plant concer ned his routé is often very economi ca
wN%oanlanE%aemP?ﬁ t h&E Ve GASTRAIRA | PhasrAgli then of small

Srmﬁcb@ﬁt§t gelfs tHe abi:@&% dndy C?%)edoﬁb‘?ﬁ@ro%en gulfide to
orator stu i es, h as that of Turnbul

CRSIRE 39988, RoBaPraerPY VEtRRENSRiC acids.
Nd-Iovﬂ.é.\rezpagEhQ%Z)so]J‘Lﬂ:\de)reWa:&a@‘edbtah%tp@ﬂd_leid Oih 0 refinery

f t d f. 0.1 of hydro .
|de ?nggs é%%PUdg 8[ Q%%P?%du%éacéﬁr %%ng%g amoient
ndﬁWﬂﬂﬁﬁtua@nd51sl{mmgbly t hicscisol ut wbncbannoenders  the
apRbh &y dh @e £ ELENGT Y 0 8S Y1 (ﬁ%?ﬂ/ S%’élti&?s X\H&Clﬂlﬁ§t§ the

gas at anbi ent tenperature,
r ehtfer $haweeok onsBetiehessont . a ﬁéakaexhﬁﬁhﬁry sempsygture,

aﬁ@dﬁd’@éz‘@ tsJﬂﬂflLQiéJSQt%EQ'feolfnecEMééh%f?{PY &ordosive and
r te ratur.e rogen sulfide itself becomes .
”8’::'1 i've l&ndOt%ieFl PRELPt ,OF n Diherrshamtans in 2
tfwbﬁﬁénﬂmgyafi@eﬂer&biseﬁlﬁgr@bs@@ﬂeralIzed
corrosion. 15 Patent US 5 182 013 di scloses, in order

to solve this sane corrosion problem the use of
otRsdrersul ¥ar 5 dédpcuiidsdipabebsgspoliysubfddesto solve this

CQEMd Si ngrabkYbn % digals, of B,40 ghe.carhon atons. 207 ¢y

More recently, the of corrosion |nh|b|tors based
ﬁongftﬂ%ﬂfsrand 6ﬁm9hbsph@p&§swd§1aie§o beeempti seiwged. alkyl

radicals of 6 to 30 carbon atoms.

More recently, the use of corrosion inhibitors based on

sulfur and on phosphorus has also been disclosed.

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

-neutralized with calcium hydroxide.

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




Thus, patent EP 742 277 discloses the inhibiting

effect of a conbination of a trial kyl phosphate and

of an 25 organic polysulfide. Patent US 5 552 085
recommends the use of thiophosphorus conpounds, such

as organot hi o- phosphates or organot hi ophosphites.

Patent AU 693 975 discloses, 4as inhibitor, a m xture

of trialk osphat e and of phosphoric esters of
T REE e e R M s L R S
hydepziéic HoseVerr orgarephiosphevisigcoipeinds akcerboxyl
Ver ¥unBt 0B EML:Gu0 BARdl £ dus-dp kel fux?c': oy pal - group,

. Furt’hernore, they are poisons

‘toxic

hydwai‘?éaﬁtngp%%w&ﬁm Rt snhiRig Fear%mbuwf yieRgthRaic
hyderotcdsboref rafthicdrn tilgs amgotyam ¢ heoaysosphdsrs cand
and,yagyim ;@i sidd]pt hQ@éssA: pesa%dl\eqoﬁsilfynan%&oduce
| eas their use in the tield of refining Is" not
desPPapPRoTYS IGHESERgl y, it has now been found that
the use of a specific sulfur conmpound, having both a

carﬁowiojeé@nﬁaes&alofgn;%p ﬁ@gngl reanhan fy ug;%'cgegl for

% nakes it pOSSI e to in t corrosio

1 apﬁPﬂBﬁW% &ed OB | E’Venmhtm%ﬁ%r@%@% of the
pol yweublidedlandt ai tébiming beantg ndcassaeyited in that
addi ti eaaﬂ;wséw&d%%u%ﬂspbef USe | %Hltaéa%%n étr?am to

sub ect matter of the invention I's rocess
Bnts&CRRGt k¥ &B‘rer Fie - bf%a"ﬁhtﬁ%?ﬁ%tlé’(ﬁ RGP HE 2
netabmpatﬁ@ of faormeflani ng pl ant, characterized in that
14t conprises the addition, to the hydrocarbon stream
to be treated by the glant of an effective anmount of

a conpound of formulBS-BG9R B COORI| 1)
in which:
20 - B represents a saturated divalent hydrocarbon

radical which can either be acyeclic, in the linear
or Dbranched 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, oOr an
alkyl (linear or ©branched), cycloalkyl, aryl,
alkylaryl or arylalkyl radical, said radical
30 comprising from 1 to 18 carbon atoms, preferably 1

to 10, and optionally one or more heterocatoms.

According to a preferred alternative form, use is made,
as compound of formula (I), of thioglycolic acid, of

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

According to a particularly advantageous embodiment,
use is made of 2-ethylhexyl thioglycolate, isooctyl



in which: 20 - B represents a saturated dival ent

hydr ocarbon radical which can either be acyclic, in

the linear - or branched form or cyclic and which

conprises from1l to 18 carbon atons, preferably from

1to 4; and 25 R represents-ashydrogen atom or an

al kali or alkaline earth netal, or an anmoni um group,
ortlapcaalkkyl a(li nearmcorh by anched) y-eyekoal kyl , aryl,

al kyl aryl or arylal kyl radical, said radical 30

CopRLi slgfi oy L 19,48, car Ben Al o . preferapl vl ohdea o
10, and optionall y orfe" or nore 2t @bt one. %ccord?ng

t othe phefaraasradn estatdare for riye useers emadey @se refining

c d o ha (1 ' ycalic agid, :
fggir)ru&:ﬂg %&8%%% Q)rcoogeoér%hg%i tgéaést e%s, CBBCéﬁtratlén
pr PSP ERFeEN aFi pRabivadensr . wadebtdi R t 6ud fur) of said
pPadysaihadl wiady and ageeys tenhadi "palghe USE: | ShaBE9d@bcarbon
2- et hyl hexyl thioglycol ate,_ isooctyl LIJi.col- vco er
AR RPich okl EfRGeTii Sttt C8f S GtRE: opr e rerably
f o aSQ ) tbo besagdad tdt tine bypdsatardhonwdtineamre@aining
b%ltﬂ’l’?lépl egh?% t&)qlé’eergép 09 nplr%rlllt JENEL agl ¥ a high content
corresponds to a concentrafion eXpresseﬁ as

eqi vdlemeyimging of f sthé upyookssaidscéompduberwiitth and then

respect . to the weight of the hydrocarbo stre n@gﬂi
T SHEERAEReY LESS866 poht Spr raranry S r o So e Enance
5bgeam It is possible, while remaining within this
concentration range, to set a high content at the
begi nning 'of the process disclosed herein and then

: to subsequently reduce this content to a nai ntenance .

In one a#l®S€t, there is provided a process for combating the corrosion by

naphthenic acids of the metal walls of a refining -,

plant, characterized in that it comprises the
addition, to the hydrocarbon stream to be treated
by the plant, of an effective amount of a compound

of formula:
HS-B-COOR (L)
in which:

- 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

- R represents a hydrogen atom, or an alkali or
alkaline earth metal, or an ammonium group, or
an alkyl ({linear or branched), c¢ycloalkyl,
aryl, alkylaryl or arylalkyl radical, said
radicai comprising from 1 to 18 carbon atoms,
preferably 1 to 10, and optionally One#or more

hetercatoms.



In one aspect, there is provided a process for

conbating the corrosion by naphthenic acids of the

metal walls of a refining plesant, characterized in that

it conprises the addition, to the hydrocarbon stream

to be treated by the plant, of an effective anount of

a dﬂﬁp@mmtldﬁed(ﬁﬁﬂﬂéﬁs*ﬁﬂ&%ﬂ%&{%édglyin whi ch: B
represents a saturated dival ent hydrocarbon radica

whiCH Tan i t S HEPhyct e, t¥ert hewwdinearbon streams, in

br archeid-doam condey @liilc angds whieh rJ 1
to 1% %%H%Qr gns, pﬁéferably' r%n?§N?8M§S§%%%@Q% Epan 0.2
represents a %% Yo§én9aEGhETor i ad kal i or  al kal i ne

earth netal, or an ammoni um group, or an al kyl

(i r I Qgpg ) ...cycl oal kyl aryl, al kylaryl or

ar aﬁgﬁkt;l@ﬁ?%éi%ca ,edsgltd w#%alkca'?h%oﬁ)ﬁ%%?%ﬁ fromcgrgged out
18 CRAFEGPHt®¥s, topr eflantbl yatl twhifh anthoptirendldibns for
onekekolRIe: hete .-. ba . The di scl osed, process

adyant ageous| giaﬁgghggggégsfﬁ?% To4TeH Wyt od&r pomrerally
st PERHEED 1 0ot B cAPAF Ccpude tites, pdrayi nglarIAN ft ween 250
greatlegstbhkan 0.2 and preferably of greater than 2.

The tenperature at which the process is carried out
corresponds to that at which the reactions for

e TR e e CEE S | e
an " The ¢ d TF-1or ntita g Gait wel adddétt oof the
t Helant (simultaneously 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
occurs, for a localized treatment . This addition can be
carried out by any means known to a persoﬁ skilléa in
the art which provides control of the injection flow
rate and good dispersion of the additive in the

hydrocarbon, for example using a nozzle or a mixer.

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



hydrocarbon streameither at the actual inlet of the
pl ant (simultaneously with the hydrocarbon streamto
be treated) , for an overall treatnent of the
corrosion, or in the part of the pl ant where the
corrosion reaction occurs, for ®a localized treatnent.

Thi s, addj tji,on can b%P carried out by any neans known
to a person skiTF&d fn “t h8=are whi c(h(”br‘?)%dés“cbn‘tﬁel acldic

of hh@rpﬁpef@pllbnstkewn riad e tand cgead =di .spensi are o tthen thus
addfél&@e'neﬁngllpyd%gﬁﬁrbeguéé?r ex%ﬁ?gedgsb%_l proper of

nozzle or a mxer. The term
ref PhRRAGSpl afiRCht hes catrespbaret whindh Eaﬂube dlStlllatlon

preN@ﬂéﬁg bﬁstﬁﬁ>ﬂﬂﬁ§a§§rf§§éo5@'@%et%dﬂyﬁﬂ %HEernal to
ulgr)lderstood o nean all tfle vialls capa
|nc

NTact - SWE | Ahe H&FHF ¢ Plﬁ?&ﬁocé’ﬁbo@%—‘l}?wﬁto Or the

be ¢cvre;ad>leelnt§he perﬁrpbaﬁrauhus tof el ahegequal kyicwel | 350 their
pl ants, such a

th pr
at %isa%e%%gga}\ n\?acbrbm% gtllnlel Pt |%‘H“p?'om}8’r"§ﬁeﬁ§ tigHfpces or
surlffa%lé sixqlhengenponaptevidedr nahat o thbeese, cSupbnasts are

th%f@l@}%est@r @acl@g}:glsh ~ E%%éltl;ﬁggp Ent II:W%%B 200 and

peri pheral to these, suc dra
i nI%°G nes, punps, preheat furnaces or heat
exchangers, provi ded that these conponents are

br h;t to rTEcal tq%r'perature of between 200 and
r&é’ﬁh% de?S a§OoRdMifiticheexaphees off hydro-

hy@mfbowar bmfresrrrrseans tige be ddpaiedibn aecordanee Wiibh the
th@lsglggggsggoeég%e%f Bgtgggggheg%g ude oil,

at mospheric distil ation resi gas oil fractions
reSallti ng afrsmpdtembpherd tsantdluatconm  diestiddeat i Ol'd_sﬁas oil

angrgggl%@umr%ls%tllé e Zﬁ}]% resi_due resul tin ]
vacuum distillation. lfﬁée fol'lowi nd % BOSHES r egag‘?‘ilen weuum
pufléFéid}akdprsf. and the vacuum distillate and residue

resulting from vacuum distillation.

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 .

In these examples, a corrosion test, the conditions of

‘which are given below, is carried out.

Description of the corrosion test:

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

reactants are as follows:

- white mineral oil having a density of 0.838,

o

- powder formed of spherical iron particles having a
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illustration of the invention and should, not be
interpreted for the purpose of limting the scope

thereof. In these exanples, a corrosion test, the
conditions of which are giver7below, is carried out.
Description of the corrosion test: This test enploys

an irorcpowdete wiizsh sifnut4® €%0a mardt aliserface, apgroxi-

a mnergl.oj d0,whihch,a mipgture of naphthenic acids
S dissolved¥ which sinmul ates an acidic crude stream

The characteristics of these reactants are as

fol | owsnixihiite mhermploihehavi ngedslensivtinof @8810 to
powder foried.of, spherd cal, 110Mm PALtiLl:ex NaYi A d,den 270
particle size %% -40+70 ngsh ??.e&é g?Japproxi- nate1§

212 to AP }F4°Hi X06r eNoRVAEPEEhEWILEradiRES Iedvidfd 3/ -
10 to 18 carbon atons, a boiling point of between 270

5 and 324C and an average nol ar ss, of 244 g/ nol._The
fﬁ%?wﬁééﬁéﬁ%lﬁﬂtraﬁﬁce ntiguceto WAt &8s Lr8aBior 9lass
eqd appest wedihi ppdtoppithg & WHpigg Waleie LpOhkedater-cooled
reflux condenser, a stirri.ng systemand a system_for

16 SHea8hr FRE PR Fanper AUre ) Rf e SiGg0g Ty o
t meadueiyd ¢, te@pgrafurhe i ron powder, 15 2.8 g of

the naphthenic acid mxture. The initial TAN of the
reaction mxture is 10. 20 These reactants are kept in
cont act’ %t tenperabtr8 81 cfs50bef BEngrgdurcs lunder a

dry nitrogen atnmosphere, in order to prevent

oxi dat |2ong roei?ctt.kllgnlsi*on powder,

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

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

order tc prevent oxidation reactions.

At the end of the test, the concentration of iron
dissolved in the medium is determined by a conventional
method employing the conversion to ash of a sample,
taking up the residue in an acidic agueous solution and

gquantitatively determining with a plasma torch.

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.

'EXAMPLE 1 (Comparative): Reference test in the absence
of inhibitor

The preceding test is carried out  twice without
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At the end of the test, the concentration of iron 25
di ssolved in the nediumis determ ned by a
conventional nethod enpl oying the conversion to ash
of a sanple, taking up the residue in an acidic
aqueous solution and quantitatively determning with
a gsldagirecnt op EheoBpoThilsofofoemudat i{an .of di ssol ved
iron (expressed as ppm) is directly proportional to
the rate of the corrosion of the iron powder brought
abidtit M58F 4t HeS ke uPBOBR iRaphbRenilc bedicads present in
the mneral oil. 35 EXAMPLE 1 (Conparative): Reference
test in the absence of inlHiRj-torr The precedi ng test
is carried out tw ce mﬁthog¥@gfijéddition of conpound
f formula (1). The results are shown in table |

helow. Table I 5 CbncentrationcgE %i%%@€£ 'f ; 1ved
dppm) Test 1 180 Test 2 227 |MEan 203.5 %%N\(;PLEQZEESO ve

fests in the presence of derivatives of ¥§rog{BRW®I i c

gcid 10 Examk@tl i s repeated,j conpounds of;ggrnul a

[ derived _from thiogrycolTgacrd bermgaddedto the
m-pneral-oil &5 lgg the r‘hargi ng of the reag¢fdr The

ontent of thResg derivatives|is calcul ategslysozsas to

obtain a "Ccorrespondi ng concentration of sutfur of 500
ppm by 15 weight in the mneral oil present-in the
r EXAMPLE TRe r®eslkiss ol | thed doeddmd oldfowdegivaltli®es of

IEhQB%lycolic acid

_Example 1 is repeated, compounds of formula (I) derived
from thioglycolic 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 concentration of sulfur of 500 ppm by

weight in the mineral oil present in the reactor.

The results collated in the following table II are
obtained.

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

inhibition (%) = [1 __Uron] with inhibitor )x 100

[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

accordance with example 1.




obt ai ned. 20 The degree of inhibition of the corrosion
brought about by the naphthenic acid m xture has al so
been shown in this table. This degree is expressed in
e and is defined by the fornulea:. 25 inhibition (% =
I- [lron] with inhibitor x 100 [Iron] w thout
inhibitor) in which [Iron] Tabld&erroncentrati on of
di ssolved iron neasured with or wthout inhibitor,
t feToncentrat+on—of——+renrn—w-thout-inhibitor heing
equal F@W2®8K5Cﬁpﬁprmulso(abcordammﬁbeht&hteaﬂﬂﬁﬁ9 ﬂegéée of
Table Il Conmpound of fornmula|(l 3 gp ﬁfntratlon of
280,

inhibition

Dagree of dissolved iron inhibijti®o
Trinnl\/r‘nlir‘ acid (HS-CHZ COOH) [c 0.2 #199.9 I\/Ethyl {%)

t Hrngbymatatie 65138(Hé3Q9QEMbH}r'Oglycohﬁte 9961 g9

24 Et Thexyl—tThio cotate11—95¢ EXANP —Test—n

t e hg A#%&@AVC #8%l nercapto[5 propleﬁate of 78
f QL qutben HS G35 CF2o COQVE Exanpl ¢ 2 i's repeated, he
de iyatives of hi 0glr ycotTT —acid—beirng uep.aced Wik
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Example 2 is repeated, the derivatives of thioglycolic
acid being replaced with methyl mercaptopropionate at a

content also corresponding to 500 ppm of sulfur in the

10 medium.

At the end of the test, a concentration of iron equal

to 118 ppm is measured, i.e. a degree of inhibition of
425 .
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VWHAT IS CLAIMED I 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

t h#0A@@05I/O1L 4758 t he hydr ocar bon stream t ®edE/ TRZGG £0001608
by the plant, of an effectiwe mmount of a conpound of
formula: 10 HS-B-COOR (1) in which: B represents a
saturated dival ent hydridTaibonLAIbEDadiscal which can

either be acyclic, in the |I|inear or branched form or
cyclic and which conprises from1l to 18 carbon atons,
preéferabl y PEPERSE t ofgr anQO@OathgrepthsentsoarOSlon by

hydr ogenagi@Rerfilc & ahkabe @fhe %é‘@éi NE ALt ReMel alafining
or an a ni_um or . an_al kyl (l1near or

br ancheg;{onéycl %iﬂat%cte%%ﬁfd alky| &3l ot arseEpRiges the
radlcaladﬁatdoﬂ%ﬂhdathéomgﬂﬁﬁdakﬂdﬂﬂgﬂré§m1§ocakbq&eated
at ons, %?_ ferably 1 o 10 gnd optionally one or

nor e eroa . BroLEEstagecPER i & & eApound
1, charaétépKZ@da:in that use is made, as conpound of
formula (1), 30 of thioglycolic acid or of one of its
esters, preferably an aliphatic ester. 3. The process

as clainmed in either B6-B-809R 1 and@, characterized

in that use is made of 35 2-ethyl hexyl thioglycolate,

i sooctyl thhoghycolate or nethyl thioglycolate. 4.
The protBs¥™a5™laimed in one of claims 1 to 3, 11

- 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

~ R represents a hydrogen atom, or an alkali or
alkaline earth metal, or an ammonium group, Or
an alkyl {linear or branched), cycloalkyl,
aryl, alkylaryl or arylalkyl radical, said
radical comprising from 1 to 18 carbon atoms,

preferably 1 to 10, and ocptionally one or more
hetercatoms.

2. The process as claimed in claim 1, characterized
in that use is made, as compound of formula (I),
of thioglycolic 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
2-ethylhexyl thioglycolate, isococtyl thioglycolate
oxr methyl thioglycolate.

4, The process as claimed in one of claims 1 to 3,
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characterized in that the anount of conpound of
formula (I) corresponds to a concentration, expressed
as equi val ent weight of sulfur, with respect to the
wei ght of the hydrocarbon strédm” 5 ranging from10 to

5000 pp Ly, from?50 to_, 500 m._5. The
pr ocessggépéfggfg%g%%%n thie %l s alrﬁ)(g%mil, of compound cf
char act p¥r7edai n {hat deverdnadrocdy bohost reamcoaceatrb@ion,

treat edefgscasdAN Qf géﬁ@&@éléﬁ@n e 2 ﬁ@d oPr%LEH%BLy with
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of greater than 2. 6. process as nmed in one of
clai ms 4®¥BSSE hakhet etaizde i aft kdxe i bydsoearbprd stream,

out at Bandbnyemperatiwr & ofsded Wosh, 2%9e§@9a6§9(:f§691 50 to
nor e pg@él cularly between 250 and 350C. 7. The

process ¥P%imed in one of clains 1 to 6,

characterized in that the hydrocarbon streamto be 20

t reat edyi r a.petrol eum crude oil, .an
atfrbspﬂrellrl%c%%?%%%% a%gqoﬁ:lrael eéte?ngé)gleoiqg FrEdfPors to 4.
resul t itlRp¥roReal medpher ithadnd hacuwdrodasboh| atiens, to be

and a vagssimdi shisly ate qﬁ@nregkdu%rég§%gti{g%érogl2 and
vacuum di stillation.
preferably of greater than 2.

6. The process as claimed in one of claims 1 to 5,
characterized in that it is carried out at a
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 6,
characterized in that the hydrocarbon stream to be
treated is chosen from a petroleum crude oil, an
atmospheric distillation residue, gas oil
fractions resulting from atmospheric and vacuum
distillations, and a vacuum distillate and residue

resulting from vacuum distillation.



