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USE OF ORGANIC POLYSULPHIDES AGAINST CORROSION BY
ACIDIC CRUDES The present invention pertains to the field of the 5
treatment of acidic crude petroleums in refineries. It relates more
especially to a method of combating corrosion in refining units which
process acidic crudes, comprising the use of specific polysulphide
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corrosion problem when they are required to process certain crudes
known as acidic crudes. These Actdi %88§§onsist essentially of
naphthenic acids, which 15 are the origin of this corrosion phenomenon,
whigh is e yeptparticulat Phenomenansinee ittakes placerineaa diquig  the
mediymutich s a non-conducton of electrical, curent, These;naphthienic ,
acids correspond to safurdted cycT”lc Ry rocarbons which c&z\arrjymonre“}"%rS )
ABIEESDOXTIRTZ0 gRTPECTRE AXidity Of adetrBRtAPErudeds deseribeding
lyoa peesistiiement standaddizad in accordanceMithAS BMostapdarddd i dic

064;01lt is expressed inmg gtpotassium hydigxide equir ]
neutraligé 1gof petrolellggn and is referred to asBTAN total gg)c&ﬁr% %r :.Lde
[ERMBVWATIBS in this technical field that a crude petroleum having a TAN

of more than 0.2 is qualified as acidic, and may lea to damage within the

ynitsOf aerefinery e This,carosipn.reaction. dgpendscheavily og logal ;30 ; 6
conditions such as, for example th%hjtemperature and thegetalllc nature

§1thé iRl REURREBNCENREd, THE ¥palé Vel o b 17E hybRoc B8RS S
anrtrreigresenedest algaeiiguia interfatd LAccovdirdgy evéthaiter majodic
studies On dbe topie, refiess ensounierdfeatlaphthenic acids, which
are the origin of this corrosion phenomenon, which is a
very particular phenomenon since it takes place in a
liquid medium which is a non-conductor of electrical
current. These naphthenic acids correspond to saturated
cyclic hydrocarbons which carry one or more carboxylic
groups.- The acidity of a petroleum crude is described
by a measurement standardized in accordance with ASTM
standard D 664-01. It is expressed in mg of potassium
hydroxide required to neutralize 1 g of petroleum and
is referred to as TAN (total acid number}. It is known
in this technical field that a crude petroleum having a
TAN of more than 0.2 is qualified as agidic, and may

lead to damage within the units of a refinery.
=

This correosion reaction depends heavily on local
conditions such as, for example, the temperature and
the metallic nature of the walls in the unit concerned,
the space velocity of the hydrocarbon, and the presence
of a gas/liguid interface. Accordingly, even after
major studies on the topic, refiners encounter great
difficulty in predicting the extent o¢f the corrosion

reactions and their location.

One of the  industrial solutions to this corrosion

problem involves using apparatus made of stainless
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_ reflne%flsmce sglnles[L sieels have,mechanical groperties inferior to

35 difficulty in predicting the extent of the corrosion reactions and their
location. One of the industrial solutions to this corrosion problem involves
using apparatus made of stainless 2 steels - that is, alloys of iron with, in
particular, chromium and molybden_t_mb However, this solution remains
little used, owing to the high capital investment cost. That choice,

mareavey, mustirefeianly be cepsideyed Srbing thendesign ofdbeicular,

% % amains
those of the carbon stee s normall Used, and require an ‘appropriate

infidstrtetute o Tﬁ@%té’ﬁbe’%ﬁh@é&i’écﬁﬁﬂéémﬁﬂcaFﬁ“é§%’?ment cost.
processing aticks, crudasdherefore means that de rgerieyal Hheseqtgde:red

%EQW#Q refjneryalsa price 'EVeH‘?é"erEQ%’lHEJ‘EQf the, standard £oudes, « o

15 Anaqther solution to_the problem of processing an ‘acidic crude

petrBetin, Bitien %ﬁ%&%ﬂﬁ‘b‘?‘&cn% WIEHN&S, ifvoResHiulity ithARs of
anbther qrorbacidic Petwleum rovute, lsbyas to b a lawdverageatidity, an

lawerdop exareple thran, therQ.2chAM threshold. In this case the 20

concentration of naphthenic acid becomes low enough to give rise to
acceptable corrosion rates. This solution remains limited in scope,

h&evere Theteasen fopthis 151858 ceft@rbbeidid érudésd hhke TANSsf in
ngmedbars Zngvhigh: cuttails thelidise to tk More than 10%of theBatotal in

‘%8&”“9%%3@ %esreg pery sMpreover, ce d@% blends of, price

crudes sometimes | ea to the converse of the desire ect, even aft
dﬂ@ﬁ’&’} i BT WoRds foh@t aldel &R0 B IRRESHGSB Fdactions by

naphthenic acids.

Another sclution 4o the problem of processing an acidic
crude -petroleum, which is used in practice by refiners,
involves diluting it with another, non-acidic petroleum
crude, sS¢. as £o give a low average acidity, lower for
-example than the 0.2 TAN thxeshold. In this case the
concentration of maphthenic acid becomes low enough to
give rise to acceptable corrosion rates. This solution
remains limited in scope, however. The reason for this
is that certain acidic crudes have TANs of more than 2,
which curtails their use to not more than 10% of the
total volume of crudes entering the refinery. Moreover,
certain blends of crudes sometimes lead to the converse
of the desired effect, even after dilu%ion, in other
wofas to an acceleration of the corrosion reactions by

naphthenic acids.

An alternative approcach for combating this corrosion
problem is to . introduce, into the acidic crude
petroleum to be processed, chemical additives which .
inhibit or prevent the attack of the metal walls of the
unit in guestion. This route is often vexry economic in
comparison to that indicated above, involving the use

of special steels or alloys.

Laboratory studies,- such as +that of Turnbull
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30 An alternative approach for combating this corrosion problem is to
introduce, into the acidic crude petroleum to be processed, chemical
additives which inhibit or prevent the attack of the metal walls of the 35
unit in question. This route is often very, economic in comparison to that
indicated above, involving the use of special steels or alloys. Laboratory

stadies cstichras-that oF bl 3 Gorrosipn cNeye®beh1998# ume 54,
rrosion, volume No. age 922). have envisa he additjon of
s%r%éllaaqfﬁot/fnt?%oft é2 znfdek%%?'%.l %%ﬁ?gr%éerg gﬁlpﬁ%&%ﬁ%l%% c?gt);les mall
FRRIENR, 6P hehifpSseisireficity the's ErrddsH B REpHiRdRBide to
adids. Thiscsolutien,ridveewey, iSmot applicablerindbe refiferyesined the the

hydregen shipbiden ?%ﬂéﬂ%@e%ﬂiémb'i‘?{%er%%é‘&%ni,s MW ver,
toxic, thereby making the cpnset%yences of any leak extremel% serious,

antl 1RGP GsEMSrRovat, T0'5t V8A HiGHeY tenfpdtafurd: iffe nydrogen
yekpderdsulphitie diself beconsesohighly toreosiviecarid, treotherpansef is

thedefinerys wuill lead to,agangyatiniof the generalized £61@8IORs15J4S any
Patep(t 5]5{8C2r0éLI§e<1escribes the use f%ﬂ s](_)lvin this cgggsmn %)ro em, of

o]tﬁgr sueiphur comB’ouSn%g%ﬁg%élyéBo ysdff)\ﬁi }ég%avmg alﬁ<sy radiCHi§ Ve

Ehtaifiigfror? 8330 cAPBRABESHYIZ0 EPPent 3 427gedeschbdshide
the dehibitory ectiwty of Bgeombinaiieon of adrialkhd phasphattand Barts of

nic §H!g§jde. US. Ratent 085 reco e.use of
%%%hosrséé%us C ﬁpouﬁb%asuchliésgc%rgarﬁ(? thio%arﬁgg%ﬁra%sl%& of  the
PRIPPBRPATRSRS ATPPRRAT 893975 discloses as

US Patent 5182013 describes the use, for solving this
corrosion problem, of cother sulphur compounds, namely
polysulphides having alkyl radicals containing from 6

to 30 carbon atoms.

EP Patent 742277 describes the inhibitory activity of a
combination of a trialkyl phosphate and an organic
polysulphide. US Patent 5552085 recommends the use of
thiophosphorus compounds such as organic thiophesphates
or thiophosphites. AU Patent 6983975 discloses as
inhibitor a mixture of trialkyl phosphate and
phosphoric esters of sulphurized phencl neutralized
W%?%~£ime' |

However, the handling of organophosphorus compounds is
very delicate, owing to their high toxicity. In
addition, they are poisons for the hydrotreating
catalysts which are instalied to purify the. hydrocarbon
cuts obtained from atmospheric and vacuum
distillations. For these two reasons at least, their

use in the field of refining is undesirable.

Surprisingly it has been found that the use of a
specific class of organic polysulphides, namely poly-

alkyl sulphides in which the number of carbons in each
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25 inhibitor a mixture of trialkyl phosphate and phosphoric esters of
sulphurized phenol neutralized with lime. However, the handling of
organophosphorus compounds is 30 very delicate, owing to their high
toxicity. In addition, they are poisons fdr the hydrotreating catalysts which

are.installed to, purjfy the hydrocarbon cuts obtained from atmospheric
o VA ol FRor TEEh o Baho di oAt AnP SeF0gd i Lon

thedflet¢ of reffiingriebhdésiralste. Surprsingly @t halssheen fouril thad thenore
usergba Spegsifie class of@éqalrajcf: E@lﬁs%ﬂ@gﬂ%ﬁﬂaﬁ&ﬁjﬁg?b{%ﬁﬁﬁ@s known
sulphi in which, the.number of carbons in each - 4 alkyl radical is
O S R P b Seppgrus
inhibitet niéres efféctiviely than using the organic polysulphides known to
date, and without the need to introduce phosphorus 5 inhibitors as well.
Ascording g st asnactthete isatpyided 20ethod gL eAmERINg e, oq
corrosion caused by naphthenic acids to the meta Wal?ls of a refining unit,
chidradtéfizéd-in 40 thafit Comphisesthe GaDitiBA tdthe AyBRidARBET acids
stteam fer processing by she tinik of-arf efféctiveraniountbbere bemored in
hydrgearbop compounds.of formula RinS IER2 QLS ipwhich ps s vpon
mtegtéar between 2 and 15 and the s%mbols R1 and R2 , which are

identica®r differeft 358H Téprdsenit'a lingar ol Branchell afil radicactive
containifg bétwaen 2 andS-carbord 20EomSnit beitgrpussible forfthese la

radicals to
S
R1/( {]\Rz 0

- n is an integer between 2 and 15 and

in which

- the symbols R' and R?, which are identical or
different, each represent a linear or Dbranched
alkyl radical containing between 2 and 5 carbon
atoms, it being possible for these radicals to
contain, opticnally, one or more hetercatoms such
as oxygen or sulphur; or

- R' and R?, which are identical or different, each
represent a cycloalkyl radical containing between
3 and 5 carbon atoms, it being possible for these
radicals to contain, optionally, one or more

hetercatoms such as c¢xygen or sulphur.

The polysulphides of formula (I) are prepared according
to processes which are known per se, such as those
described in patents US 2708199, US 3022351 and US

3038013. Some of them are commercial products.

Preferably R' and R? are linear or branched alkyl

radicals and n is between 2 and 6.

According to another preferred version the radicals R}

and R? are identical, owing to the improved stability
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contain, optionally, one or more heteroatoms such as oxygen or sulphur;
or R1 and R2, which are identical or different, each represent a cycloalkyl
radical containing between 25 3 and 5 carbon atoms, it being possible for
these radicals to contain, optionally, one or more heteroatoms such as

oxygen or sulphur. The polysulphides of formula (1) are prepared

2CHordihG S0 BroEALE AHICH R bW peP & seith @b those
described in patents US 2708199, US 3022351 and US 3038013. Some
ofithemy-arercompaereial preducts. Rreferably B1 and R2 are linegr ot o r red,
branehad L 25 tadicale and 1S Retween 2 and 6 Aordng 0, e of
ancther preferre version the radicals RT and R2 are identical, OWing to ©F
theIRPPOVEEstabilily°r8Uefthd Ebrredpeifding E6mpduRd of forkmrita Ul in
Aceording, to axversion whichiis even mosepreferredmpaly(di-testbutybrn.  of
sulphigeis.are ysed,as a Dol b compaunds ghiormuia ). These.c ;o
products, industrial in origin, are obtained for ex mpPe from the reaction of
SUIPRGF ity Beit- ity tHercaptai® trhePreadtibR E6iditiohS allb® inBGsHared
prodectsdode prapareekd that are composed affa modurewdfgiolystdphides: a

with &:L0-nureber of sulphur atoms yaning betweep 3. and 10, Wit @ 5oy
number- vera%e value of between 2 and 6. The amount of compound(s)

Al ‘B 4ded fo-\the Rydrocalison streai foprocessing by

of formura() t
the refining 15 unit corresponds generally to a concentratio_n, expressed
by equivalent weight ebsyiphtin ok thesaid campeundrrelativeta theygeq to

weight of the hydrocarbon_ stream,.of between 1 and 5000 ppm, .
péﬁgaﬁy Eﬁ%éé%%ﬂ g%ream for processing by EHE refining

unit corresponds generally to a concentration,
expressed by equivalent weight of sulphur of the said
compound relative te the weight of the hydrocarbon
stream, of between 1 and 5000 ppm, preferably between b
and 500 ppm. While remaining within this concentration
range, 1t will be possible teo set a high content at the
start-up of the method as disclcesed herein, then to
reduce this content subseguently to a maintenance

level.

The method as disclosed herein makes it possible
advantagecusly to process hydrocarbon streams, and more
particularly crude petroleums, whose TAN is greater
than 0.2 and preferably greater than 1.

The temperature at which the method is employed
corresponds to that at which the corrosion reacticns by
naphthenic acids take place, and is generally between
200 and 450°C and more particularly between 250 and
350°C.

The addition of the compound of formula (I) to the
hydrocarbon stream may be carried out in close
proximity to where the corrosion reaction occurs or

else, at a lower temperature, upstream of the process



10

15

20

25

30

35

and 500 ppm. While remaining within this concentration 20 range, it will be
possible to set a high content at the start-up of the method as disclosed
herein, then to reduce this content subsequently to a maintenance level.
25 The method as disclosed herein makes it possible advantageously to
profce%%hydroc bon streams, and more particularly crude petroleums,

whbse TANSE gFeatér than 02 nd Preferably Grohter tharff BFEFhe it DY
temnperatarnat whichithe hiethodss eliplbyed corespondgtd that @nsures

whishtthe 1coresien deactions byo- naghthenia agids takeplace, %ﬁ]ﬂssiﬁers ion
general be'g,j\t/vdede.nC ggg am(I:I1 45&% ar}g more gggicularlyfb%tw%&n I% (iand b
350C. 35 Tha addition of the compound of formula (i) to the Kyarbearbon Y

stféamsmay be caried Bufih Gése proxifiity to where the corrosion
reaction occurs or else, at a lower temperature, upstream of the process -

oxgtine.saidpint, This;addionynay Be.caried ouLby, 8ny feans, kaown.
to the skilled person which ensures control of the injection rate an

effe&heSdiSpersSioh  Stiheaaditve fitthe hydroBatrifor exampld 3y Gsed
meansiof amozzleroy ofia Mixer]l The Imetalowatlsrof therrefininginifdn  with

which the corrosion can.he; prevented by.the method as disclosed herein,

are any walls Iiilgle 0 come into contact with 10 the stream of acidic

hydrocarboh (6 e rotadsed rhe Walls fitofved'mas tHetefote egGaltf 1S
be the#therwallsirproper ot dhits saichtdsethesdtniospheric ancevatuumcuumn

digtilation towers, or the:swidace ofinterppk surface of  internal
elements thereof, such as their plates or packings, or
else peripheral elements therecof, such as their offtake
and entry lines, pumps, preheating ovens or heat
exchangers, in so far as these elements are taken to a

local temperature of between 200 and 450°C.

Non-limiting examples of hydrocarbon streams to be
processed in accordance with the method as disclosed
herein include the petroleum crude, the residue from
atmospheric distillation, the gas-oil cuts obtained
from atmospheric and wvacuum distillations, and the
vacuum residue and distillate obtained from wvacuum

distillation.

The examples which follow are given purely to
illustrate the invention and should not be interpreted

as limiting its scope.

In these examples a corrosion test is implemented whose

conditions are given below.
Description of the corrosion test:
This test employs an iron powder, which simulates a

metal surface, and a mineral oil in which is dissolved

a mixture of naphthenic acids, simulating an acidic
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elements thereof, such as their plates or packings, or 15 else peripheral
elements thereof, such as their offtake and entry lines, pumps, preheating
ovens or heat exchangers, in so far as these elements are taken to a

local temperature of between 200 and450C. 20 Non-limiting examples of
hydrocarbon streams to be processed in accordance with the method as
diselered sherebrincludethe-patraleuevcrude dbe wsidue el reactants
agrpgsggerf%?ifgupstipn, the gas-oil cuts obtained from atmospheric and
vacuum distillations, and the 25 vacuum residue and distillate obtained

fiom valtidrh® dRERRIGH: Thé exBAplegwRicRIBIoVT Are§iven Hifely to

ihustratethedmvention spdeshbukdlnat berninterpratéd 13G aslimiting ita  size

scope. lpAhesgexamples &corresion estisimplemenedwhose, 212 o
condltlongﬁr%ﬁgven below. 35 Description of the corrosion test: This test
[

employs4 powder, which simulates a metal surface, and a mineral

oil in whitdtx fsadissoplednaphikiues b nagphtidenicdacidsisinfulatingldn to 18
?clidic - Zagﬁ&@_sy@alm_sl I] ha_cﬁ@r%ﬂqa@tiqidggggssfe%%%@eﬁre@ﬁ? and
ollows: mineral_oil having a density of 0. 0 spherjca
iron pargé%?%a%%% ssizé' 5 %%gfof%i r)'%}ésﬁl%.ses. g%ﬁ%eéé)ro wﬁ‘gtiely 212
to 425 pm) mixture of naphthenic acids having from 10 to 18 carbon

aroras, #oboiting pgintohhemesn278 ead i324foandad average MoEsc ml

rﬂﬁﬁ%gfzééa%@glr 1g‘,quipped with a dropping funnel and a
water condenser and fitted with a stirring system and a
temperature-measurement system:

- 70 m1 (or 58.8 g) of the mineral oil,

- 2 g of the ircn 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 an atmosphere of dry nitrogen,

in order to avoid oxidation reactions.

At the end of the test the concentration of iron
dissolved in the medium is determined by a conventional
mg;@p@i employing mineralization of .a sample, the

té??héfﬁp of the residue in acidified water, and an

assay using an electron torch.

This concentration of dissolved iron (expressed in ppm)
is directly proportional to the corrosion .rate of the
iron powder that i1s generated by the mixture of
naphthenic acids present in the mineral oil.

EXAMPLE 1: Reference test in the absence of inhibitoer

The above test is employed without any compound of
formula (I) being added, with 2 repetitions.
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The following components are introduced into a 150 ml glass reactor
equipped with a dropping funnel and a water condenser and fitted with a
stirring system and a temperature-measurement system: 15 - 70 ml (or
58.8 g) of the mineral oil, -2 g of the igon powder, - 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 250C for 2 hours
saerangimaspheee ot dyditagennaderioayid gydation
reactions. 25 At the end of the test the concentration of iron dissolved in
the medium is determined by a corweniéonmal method employing
mineralizatiop-ef-a-samplethe—taking-up-ef-the-residue-in-acidifjed water,
and an assgy using an elegtren torch.30.This,concentratipn,of dissolved
iron (expressed i ppm)— s girecty proportionalto the torrosion Tate of the
iron powder fhatte:genarated by the mixtureigf onaphthenic acids present
in the mineral oil. 35 EXAMPLE 1: Reference test in the absencg of
inhibitor The ab@¢stest is dmployed withouk&ny compound of formula (1)
being added| with 2 repetitigns. 8 The results_are indicated in Table |
below. Tabl ' "

EXAMPLE 2: Tests in the presence of polyalkyl sulphides

Example 1 is repeated with the addition of different

types of polyalkyl sulphides in mineral oil during the
charging of the reactor. The ammount of  these
derivatives added 1is calculated so0 as <o give a
concentration of 500 ppm, expressed 1n equivalent
weight of sulphur, in the minerxal oil present in the

reactor.
The results collated in Table II below are obtained.

Likewise indicated in this table 1is +the degree of
inhibition of +he corrosion brought about by the
naphthenic acid mixture. This degree is expressed in %

and is defined by the following formula: |

x 100

inhibition (%) = (1 —— - e
\ [fron} without inhibitor

in which [iron]l 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.



Average 203.5 5 EXAMPLE 2: Tests in the presence of polyalkyl
sulphides Example 1 is repeated with the addition of different types of
polyalkyl sulphides in mineral oil during the charging of the reactor. The

amount of these 10 derivatives added |

calculated so as to give a

concentration of. 500 ppm, expressed in equivalent weight of sulphur, in
the mineral oil present in the reaqtgbllé 'Eneresults coIIated in Table Il

rMise-indicat

hnln\Al are-obtained—Like
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'nh'béfBR I)H%edc%rfosmn

This egree Is expresse
inhibifi8A T firor] With i
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diin % 20 an

thbltmoo [i
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of dissolved iro

the naf)pg})enlc aci
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inhibitor, the concentratio
Bbitiat hc&tHhce with
Commergdidldeon Degree
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hble 1| Corfipound of

of formula (I) name* concentration in

| to 203.5
98%
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1. Method of combating the corrosion caused by naphthenic acids to the
metal walls of a refining unit, 5 characterized in that it comprises the
addition to the hydrocarbon stream for processing by the unit of an
effective amount of one or more hydregarbon compounds of formula 10
R1S n R2 0) ~ ~ in which nis an integer between 2 and 15 and the
symbols R' and R2, which are ider@Balids different, each represent a
linear or branched 15 alkyl radical containing between 2 and 5 carbon
a;oms, it b in%poss' le for these radicals to contain, optionally, one or

ore hefero4toms Such A& 6 genr sipfiur; GPRAAHIR2, Whidh e PV
identicdlon differentieatly 20represeat aeydloalkylradicakéantaminginit,
Q@{wgsata.@ﬂgﬁacqrﬁmﬁm%ﬁ being-passiie Eq&éhea%%i%cﬂ@@!ﬁi% the
ontain, optionally, one or more. heteroatoms such as gxygen or.sulphur.
et hecarcting o e 1o haracioriad st Seompaundof "
forrBREd) R usB@ivhieR Ro&R RZ areC iveal BE branchea alkyPragicals!s
ard nds-hetween 2 and 6. 30 3. Method according to either of Claims 1
and 2, characterized in that a compound of formula (l) is used in which
the radicals R1 and R2 are identicaf Methog) according to one of
Claims 1to 3, 35 characterizBd in thae tie°one or more hydrocarbon
dompauinds of formula (I) used is a mixture of poly(di- tert-butyl sulphide)s,

in which, the. averagevalue oot yeern 2 and 15 and

- the symbols R' and R°, which are identical or
different, each represent a linear or branched
alkyl radical containing between 2 and 5 carbon
atoms, 1t being possible for these radicals to
contain, optionally, one or more hetercatoms such
as oxygen cor sulphur; or

- ®* and R®, which are identical or different, eéch
represent a cycloalkyl radical containing between
3 and 5 carbon atoms, it being possible for these
radicals to contain, opticnally, one or mere

hetercatoms such as oxygen or sulphur.

2. Method according to Claim 1, characterized in that
2 compound of formula (I) is used in which R! and R? are
linear or branched alkyl radicals and n 1s between 2
and 6.

3. Method according to either of Claims 1 and 2,
characterized in that a compound of formula (I) is used

in which the radicals R* and R® are identical.

4, Method according to one of Claims 1 to 3,
characterized 4in that the one or more hydrocarbon
compeunds of formula (I) used is a mixture of poly({di-
tert-butyl sulphide)s, in which the average value of

the number of sulphur atoms is between 2 and 6.
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the number of sulphur atoms is between 2 and 6. - 11 5. Method
according to one of Claims 1 to 4, characterized in that the amount of
compound(s) of formula (I) corresponds to a concentration, expressed by
equivalent weight of sulphur relative t(ﬁhe_weight 5 of the hydrocarbon
stream, of between 1 and 5000 ppm, preferably between 5 and 500 ppm.

65 Methpd ageardingleaneiefLlaims 1 e characterizedqn thatthe, 4,

stream of r%droc%rbons to t}? 10 processed hasca TAEN of more than 0.2
i t“M%ﬁ fo) O %_ of

a%%a[ﬁ%%:ra I%/Z%orejtﬁlan 7. 64 according toone 6f ClaTme (t%)6,

charaitdazed in thaPk reeafRd Dultal 215 eRpPRRREAT dPBatwasiPZeG sed
angl 459C aad srcre weartieidartyrbeiween 260 and 360¢C: 8:Methiod weight

gggording tp.one of Claims 10,4 gharagtenzed in that the hydragarhon,

stream to be™ 20 processed Is selected from petroleum crude, the resid
fRITR BEhBE e RES¥RRRIon, M8 BIRE - obtained from atmospheric

and vacuum distillations, and the vacuum residue and distillate obtained

fiom vagumodistillatiofrding to one of Claims 1 to 5,
characterized in that the stream of hydrocarbons to be
processed has a TAN of more than 0.2 and preferably

more than 1.

7. Method according to one of Claims 1 to 6§,
characterized in that it is carried out at a
temperature of between 200 and 450°C and  more

particularly between 250 and 350°C.

8. Method according to one of Claims 1 to 7,
characterized in that the hydrocarbon stream to be

processed is selected from petroleum crude, the residue

. from atmospheric distillation, the gas-oil cuts

obtained from atmospheric and vacuum distillations, and
the vacuum residue and distillate obtained from vacuum

distillation.

o




