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USE OF ORGANI C POLYSULPHI DES AGAI NST CORROSI ON BY
ACI DI C CRUDES The present invention pertains to the
field of the 5 treatnment of acidic crude petrol euns
inrefineries. It relates nore especially to a method
of conbating corrosion in refining units which

proc [dic . .crudes, co r|S|n the use of specific
Dol y STt i R GAISh (Fer SO PHAE S AR | GRARGTGRh Y

"be confronted with a semj:umx: cnwml on probl em when

they are required to process certain crudes known as
acidic crudes. These acidic crudes consi st
edbentbaebyndf imapintheni c pecitdinswhioh e arfdetlie of the

Okir@hR @kt fafs Mdﬁ'@ﬁ@@eﬁg%egeum '-%h Jj‘esf:ﬁ‘xeflieerél It

particul ar phenomenon Since
| FEdPEeRedi@RenhiccReicd ad lyon t@oncﬁjct%ﬁrtf@fd eI fe’ét réemibating

cubkedkiohhese napdt e a@hﬂﬁsCOhhg%Bon Adfkess acidic
saturated cyclic.h dr car bons whi ch carrgFone or npre

caFBEXSY i cCOBPHFOLRE. HSi P ofPECHELFol R T LRfaide
i sogpsonidbed by a neasurenent standardi zed in
accordance with ASTM standard D 664-01. It is

expressed in ng of potassium hydroxide required to
nBatraleye reg iglerjesr ohasunband:onfrarefest redth o aassaidus

(&Qi’ﬁbsﬁéhd PUEIDRI - whin! St é‘ﬁwbr?els 'r%qﬁﬁﬁﬁﬁd# e‘c\gméﬁ%cess

field that a crude petrol eumhavin
t ASRCBLD S uied i #P@Hnasa%cﬁ%ﬁkﬁlfanﬁrﬁdﬁs | eBhege acidic

dcauim:gesvvlciolinlsristtheesyéléﬂitslépil361 bef inASendti S GeRHAS QJ‘nlch
react n de ends on | ogal 0 conditions Such

B LR R T o e ) cOrrP e N Rhe reRa Ny aigh 15 a
n@¢uyep@ktummhmﬁIphembméanmstncencamnedkegﬂpﬂém@cen a

e Ly G L g e
s@®€¥%%tonThﬁ%etﬁppbtheaitnéﬁsdencgmmﬁepogﬁeab 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 ac1d1c, and may

L to damage within the units of a refinery.

This corrosion 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/liquid -interface. Accordingly, even after
major studies on the topic, refiners encounter great
difficulty in predicting the extent of.the corrosion

reactions and their location.

One of the . industrial soclutieons to this corrosion

problem involves using apparatus made of stainless




10

15

20

.25

- 30

- 35
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corrosion reactions and their l[ocation. One of the

i ndustrial solutions to this corrosion problem

i nvol ves using apparat us nadezof stainless 2 steels -

that is, alloys of iron with,“in particular,. chrom um
bde wev, S [ enatns

use 5%Angehgktﬁg ha l%§§ ?f gl%begﬁﬁéﬁt ¢o ?art*% ?ar’

cHﬂtl@éﬂl%r?ﬁ@éﬁolmnmef%@%t@rbetl@msaa@?eu*edols remains

dllfllﬂtg_é hes QeS| G wetﬂ@fmf@aycaﬁi@&f ShELBLRSSL cost.

el s have mechanical properties I1nferior to those of
tﬂ‘ atar GBRSEeeOFRATRL 1 yIYSEd, PRt F by r &eanconsidered
aphrapld ateel naéasgﬁucdsﬁr &hd 0 rBTE xSt eseacel $HesRless

hnlcal difficulties in rocessin ci di ¢ ¢rudes
| REEHIE e e £a ) op BRaF ERR S pdR Bl 30 dibse of
sdtlh@ t camfomersta¢la pnocmallgveliskdpwer aan tdmptiod  an

6§k§HQ%&% Gr#des R +ARQt her solution to the
I- m of processing an acidic' crude petrol eum
mhlch is used in practice by refiners, involves

dithet | ngkidramdd agpt h%eseont@@h%%aeet repl ey 164 iude,
so. as tqQ give a |.ow average aci ower for

eRAMSES StREn e 962 - FANAST esittzﬂltffqu t ieetsdide in
2@emmaer;t ratd sen ofudephtbenise1acith beeoimsrs owtenoughice
{ Sy 8okl chAERER! A £,00LORL0 S BB o T ©

ution rémains |

reason for this. is that certaln aci di ¢ crudes have
Tﬁhl%t%rﬁ%qut%ﬁ 2o MY ¢ 4§ %ﬁ@é taql NLidic
more than 10% of the . 25 tota o) cru

eﬁréfiﬁn@etﬁ@lﬁéffurnéfhychwanseexﬁ@td ire drtagtil s émsrebfiners,

ChHges veeMelli®s nhead mttrh & i RINRS S erpfaéftﬁcd @ﬁéﬂ@ﬂleum
effect, even after diluti in ot her

aSE}ég@ra Corf ot h81¥8r Pos CB’h ?‘é%%"t‘?%n@%?ltﬁapﬂﬂt’&ﬂ cfor.

aekdsple than the 0.2 TAN threshold. In this case the

concentration of maphthenic acid becomes low enough to
give rise to acceptable corrosion rates. This solution
remains limited in scopé, however. The zreason foxr 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
oiﬁt@i desired effect even after dilu%ion, in other
words -to an acceleratlon of the corrosion reactions by’

naphthenic acids.

An. alternative approach for combating this corrosibn
problem is to . introduce, into the acidic czude
petroleum to ‘be processed, chemical additives which .
inhibit or prevent the attack of the metal walls of the
unit in question. .This route is often very 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 conbating this
corrosion problemis to . introduce, into the acidic
crude petroleumto be processed, chem cal additives
which inhibit or prevent thggattack of the netal

wal l's of the 35 unit in questlon -This route is of-ten

VRLb:S6090K C | RovSAIRAT T 20d t O el hdlicated AhaNe 54,

I nvolving t eel’s or

LEB@réﬂ@r?agﬁu&z@é shﬁme a&nvirmoest thﬁrrminlit@on of small
(ERBLABEON o Nouerdede 1998 bnlﬁrbﬁlmrd@%w@u%lde} to

11 ge 922 have envi saged t he "additi on of
Bl CZHASUNPS (a%etlﬂe dialer LB PUROSH BHATGGRIEing the
subphbdeonobyt mmmmtachasm Thals tRE g0 Sehefever,

ht h d Thi
SEPuEE Ao arLe TR Y SRR e FARERe TR Beggooen
ssntghtﬁe,hdeGQEnlssgbphoms a%nambnsngaxempenﬁﬁ?re, is
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AOLRDY HeNperat Phere k¥ Uy £ %ﬁgegcgl?@a{cg@ 029 any

the consequences (0] trene I OUS an
| +8REi ﬁi’jtF?§‘eﬂj¥eSeP?BPQévelandldlétlté\Rﬂw Highege. Moreover,

t@ﬂpeéﬂéﬂrehlbh@rhYQ éﬁﬂﬂ@“‘ﬂthétfﬁ?&ré&%ﬁ”“%blphlde
rrosive angg1|n ot her, parts of ~ the reflnery
? ¥§a SLEME G XNPQﬁrqqkyeg%%%raFPZQ& er parts of

colne osirefinkr WS Paiebt Sk82013tdescigdesvdthionseoff orthe
qgégé %igé 03$£5g§5 n problem of other sul phur
y

pol ysul phi des havi ng al kyl radicals
containing from6 to 30 carbon atons. 20. EP Patent
7@1?:-2;31‘_@3%0rSlWOﬂjqed%ﬁgier%Qr36 actydd tyeQF @o1ving this
nbi nati on of tri osp ate and an organi ¢

p%@&%%w derobgemat enf % 2085 ¢ lvre AaBPPHadgs e pfmely
Dﬁé’l@'ﬁ};&hﬂﬂ% GaRReYNds] BYCh ragieadani fontaining from 6

, thlqﬁg ates s thlophosphltes AU Pat ent 693975

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 thiophosphates
or thiophosphites. - AU Patent 693975 discloses .as
inhibitor a mixture of trialkyl phosphate and
phosphoric esters of sulphurized:  phenol - neutralized

W%§Q ;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 installed 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 mxture of trialkyl phosphate and
phosphoric esters of sul phurized phenol neutralized
with lime. - '" However, the handling of

or ganophosphorus conpounds .ig _30 very delicate, ow ng
to their high toxicity. In addition, they are poisons

fgikyberaa%gﬁr %t et & Yshg Whi Ghiahe ittst aldsthsion

to purify._ the. rocarbon cuts obtajned from
af#BepRer P¥ aﬁ& C diat599 at tensPeFol H&dd qdyo more

réﬂﬁ@@ﬁlﬁélj{reaﬁbn thging ﬁ5eu§£gbﬁll:h@oﬁly%|u(1p®1f1des known

refini S desj.rabl e rpr as be
(BondorRat b TGt athepdlad ) ket rgpigrydfasphorus
pohiy ol phigess wahkly poly- al kyl sul phides in mhlch '
the nunber of carbons in each 4 alkyl radical is

between 2 and 5, allows the corrosion caused by
ﬁH@ﬁthéMW@HQQQE;técﬁérﬁhﬁB%Vtedﬁﬁﬁ%ﬂe%ffébt|W@F?0d. of

.I@@ﬁbéﬂ@iﬁl@ t:h@ QgL AP ¥sukphi g-s m&eﬁpcdab@ds to
gﬂ% W t hout t nee% to i ntroduce phosp hoa
i WG bEGA T FRYERENEN '-gtlctar df @F?CBPS%SQS in

atin®t hogdt ofeonﬂplﬂitﬂg ng:Hehe aIiHerSJan teausetk byhydrocarbon
napht heni c_acids to _.the f- refini

u%lg e,arghaf‘rsoact & o?'ee(fmﬁlglo tyhai;h Ft %%ﬁ%rl s€s Fhe © Sffbctive
agdbunorof condeothyroe arpdrocatbeancémpoprds esEi horhyla
the unit of an effective anount of one or nore

hydr ocar bon conpounds of fpryyjula RL Al R2 (~) 15 in
which n is an integer be n 2 aﬂf 15-and the

:synbol s- Rl and R2, wR*Ch r@F%ﬁe ical or

dj ff eqb, each represent a linear or branched al kyl
rdei ont ai ni ng between 2 and 5 carbon '

- - n-'is an integer between 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, it being possible for these radicals to
contain, -optionally, one or moxre heteroatoms 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
'atadicals to -contain, optionally,# one or Mmore

- -:w‘é— i,i).
SURERE i
hetexoatoms such as oxygen or sulphur.

The polysulphides. of formula (I) are prepared according
to - processes which are known per se, such as those
‘described 1In 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 RrR!
=and'R are. identical, owing to the improved stability
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20 atons, it being possible for these radicals to
contain, optionally, one or nore het-eroatons such as
oxygen or sul phur; or - R and R2, -which are
identical or different, each represent a cycl oal kyl

radi cal containing between ™ -- -3 and 5 carbon
a [ i bl r._t.hese_ radical ‘
CBEr e, EoR PR RRePAy BacEnb b B o EhET ot oms

~such as oxygen or sul phur. The pol ysul phi des of

is@wyb@n@l)tcars RIBRAH @ﬁeﬁd'ﬁ%g evln TR dféﬁ&fred

h are” known ger se, such ose escrib

pﬁ?iﬁt(gltf@e?’?o@?& y1 99lpbisess awk USeq088083 miggmre of

oéompeﬂnaseoﬁomwem&ual HOQdQWQ%e @%gﬁﬁﬁ%ﬂiylfﬁddﬁﬁklal in
radi S an

GrIELR 2 250 et %?ﬁ% B Hdner O cF By agection” of
veuépbnrthemxiadl ca:lcs:tl'\“butydnd R2repetident i Thé, ovddttion
LSoBlee 15RO/ W diskeit SELHRAY T ESPNI M cpnreo
%h@veﬁrﬁnﬁ@mﬁp@eé!rrc&j a Pbriyune - Dér poBysyllphakdeli deth a

a:ﬁ@m]bléﬁdoﬂs sAIPhEEULR Bfs 7 SR URES, 08, f 8 aHla lgl ) - w:Lth
These products, industrial 1n origin, are obtaine
eX e?r%ﬁ?t%%er%%%??oﬁfotet§%¢%h%raﬁﬁtﬁ tert- butyl

ner-capt an. The reaction conditions allow industri al

u o ar e ha re conposed of . a
R ThSarC OF BLFBRPGReli oF BoFutndnads op L@ grsed to
atfmrs hydrycagbbet vsameaﬁn afidr 1@rowietsls 1 nay mmeheawe!fagﬁng

vial of of conyy S
foryrrlﬁl a ((p,)eg g Ee add the e h)% ocar bon glt%lrrégjar]ﬁ) tlon’

PRSI by tei%llﬁf@fhamtngvenghiunpf covlipésporeE the sald
g:&ﬁ@f&hﬂd/ Q@ 1% tGOAC ERYY athan, w8XPhesSeH WhLaW AR bon

ggmfﬁoPngh#éegf1tggdsgbgo ppm, preferably between 5
and 500 ppm. While  remaining within this concentration
range, it will be possible to set a high content at the
start-up of the method according to the invention, then -
to reduce this content subsequently to a maintenance

level.

The method according to the invention makes it possible

' advantageously to process hydrocarbon streams, and more

paﬁtlcularly 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 reactions 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 lqwer temperature, upstream of the process
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conmpound relative to the weight of, the hydrocarbon
stream of between 1 and 5000 ppm preferably between
5 and 500 ppm Wiile remaining within this
concentration 20 range, it wJll be possible to set a
hi gh content at the start u of the nmethod according

t [ th t nt

steggﬂ?e% %;Htlgﬁ]%tna?ﬁ enance Lil%% r{%; %8 %rll&lteﬁl (?Ut by
a@@]ﬁr digrna oknheni rienthen phkésedt gosyitbl which ensures
ady¥apt8geeys!vhd O P OSeSS hYJr aCahRonR fSd 8aNR: @ﬂadper51on

nore _pax. icularly crude petrol euns, whose TAN

gPEatidle pAdathve a%fa e elara%r%@%a{ler ﬁ%n%ameéer by
Theahenper at beza¢ whi 68 &heigethod is enpl oyed
corresponds to that at which the corrosion reactions

by naphthenic acids take place, and is generally
bEheeemt£00 wald s450€ ablde norest paing culrdrd y ibet weenh <the
2 5 The.addiLio u
%(r;ar:ru?gl?ll?f an 3!% gﬁydr oc%‘?b% sﬁ%%amg?rgggbg%gg’r d’mg to
oﬁlﬁeu BNEED éonpﬁéﬁl gty wed lehddabtlige teorqamsi gmto contact

rﬁi@ﬁ'@ﬂeo%%%%%mpbf‘%é%ﬁl@lhﬁdkgﬁﬁfbbﬁnﬁ%r%k“&%ocessed
ﬁaﬁtareamof the process 6 . of the said unit.
a

t Feht ﬁawﬁ@lefﬁrdnwoabesﬁfogﬁy %ﬂa%%slskn%ﬁntbs tiger
skalled pesson Wi clingérsur eachcoakr othef Ei'th@o$;ﬂjl@ﬁi¢ Orand

t e and ,ef e di ersion of the adltlve
AR AL EERI ¥R IBRERON oo T ALCBHELELY S ArfiiEnal
_ -oél%nmixerth@heomat shchalalss tifexmepleteal ng paickings, or

vk &4 aﬁé‘ﬁ?ﬁé’ﬁﬁ%f&n&ﬁﬂs benpreyent %@cpystsh%}%‘itzh%‘%ftake

accor e I nventlion are any wa
, |‘P\‘tl%rﬁéon%%a%‘?sio RHFASt hePgeheainlop aeivgne or heat

: %m@@@ thbﬁopEEQ%e%%ed:hesH‘ee)!@fhéﬁté NYeLVeLdxBRY to a

HSES] O S S RALLYe PO WS A8 200 ana 450°C.

Non-limiting  examples of hydrocarbon streams to be

processed in accordance with the method according to

-the invention include the petroleum crude, the residue

from atmospheric distillation, - the gas-o0il <cuts
obtained from atmospheric and vacuum distillations, and
‘the vacuum zesidue and distillate dbtained 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 o0il in which is dissolved

-a mixture of naphthenic acids, simulating an acidic

LA RN
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wal | s proper of units such as the atnospheric and
vacuumdistillation towers, or the surface of interna
el enents thereof, such as their plates or packings, or
15 el se peripheral elenents thereof, such as their

offtake and entry lines, punps, preheating ovens or

ek 1SRIRRT S0 S0, LAT 85 MUGER LTI Eragpants
Z@Iﬁb@ﬂlﬁﬁhLQNf- exanples of hydrocarbon streans to be

processed ddh mageazdansa Wath ihe ra'étrléqctaﬁ%cforodls@@ to

the inventjon include the_petroleumcru t he residue

f rom at8siserdt ﬂPQ?FFFéi‘-l GFon R akCHEF Bavdng a size
obt ai ned f reowabmosdHter (6 .and vasdumphsdtinaddOns212 to
and 25 E%F v%cuun1residue and distillate obtained from
vacuum &V 1 ation. The exanpl es which follow are
gi-ven puméhyret oof i hapkthanict heidsydntiiony afidomhadi o 18
not be Jdnberpratee 30 asihi H]gmﬁlgldgs fcggﬁwegﬂ PR Cana

exanples a corrosion test is

condltl@ﬁsca@@dg@@eﬁvﬁéﬁéw m@QaDeﬁ@ﬁﬁppﬁoﬁ4éfgﬂm@l
corrosion test: This test enploys an iron powder,

which siqulates a netal surface, and_a mneral oil_in
WhPEn SR KR CRGT \ EATPERRRKE uPe Sof LN ERHGRM | Anhei ds, 150 ml
S-ig['t‘alsatir@acaﬂibﬁCIed;JucipﬁedchﬂEhStd edpbpphiftly funnel and a

f h ‘ foll
WAPERE FABERCE RV ERE e Sia 7 ot O BT poNter ind @

sphwpetaltureonepanreneas hastag a size 5 of -40+70

‘mesh (boemlffeﬂ‘égpéogvrﬁke Xe2$%8E9al4é§lp”) m.xture

of napht heni c aci rom to 1 ¢ar bon

atons, 2a9%b8ifl thg pEPAt PEFABE: ween 270 and
- 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
method employing mineralization of .a sample, the

takfhg up 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 is generated by the mixture - of
naphthenic acids present in the mineral oil.

- EXAMPLE 1: Reference test in the absence of inhibitor

The above test is employed without -any compound of
formula (I) being added, with 2 repetitions. |




324C and an average nol ar mass of 244 g/ nol.
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ron powder that is

generated by the m xture of naphthenic acids present
in the mneral oil. 35 EXAMPLE 1: Reference test in

t BEAMBEEnge Besitahiibi tbe pFheenbeveft pelyatkphpsuyphides
wi.t.hout any conpound of fornula (1) being added, with

2 repetitions. 8 The results are indicated in Table I

- bErewpleTdbl &S| nepeRtEshcehtR atthen Ifphyion of different

10
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- Likewise

types of polyalkyl sulphides in mineral oil during the

charging of the =reactor. The amount o©f these
derivatives added is calculated so as +*to give a
concentration of 500 ppm, expressed in equivalent

weight of sulphur, in the mineral oil present in the

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

indicated -in this table 1is +the degree of

of the about by the
naphthenic acid mixture. This degree is expressed in %

inhibition corrosion brought

—and is defined by the following formula:ﬁﬁ

oy
=3

inhibition (%) = [1 ___[iron] 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.




Test 1 180 Test 2 227 Average 203.5 5 EXAMPLE 2:
Tests in the presence of polyal kyl sul phides Exanple
1 is repeated with the addition of different types of
pol yal kyl sul phides in mner oil during the
charging of the reactor. The anount of these 10
derivatives added is calcwlgﬁed §0 as to give a

: aple " T . .
concentration of. 500 ppm “€xpreésSsed in equival ent

pvei ght of sul phur, {n the mneral oil present {n the
eactompolBid Tfe reg@orgegoliledt pd in Tabhe || pedayree of
pre obhhned. (1)Li kepi sepipdi cat pd RS idb) aibﬁibﬁ%ion
jegree of 1 nhibitipn of the cofrosion brought}about

hy_ the naphthenic acid mixturel ThiSPPEYree j§ (%)

bxpressed in % 20 apd is defined by the foll owm ng
."er“rﬁﬁ]%{:."%‘}trﬂ bitiop (FFS=4E [[ron] wh inhibitor?8%
Y ulphield without inhibitor)|] in which [iropn] is

the concentration pf dissolvedfiron 25 neasufed.
ipit-t eart Admtthadut 1 nh| bi @S, S4he poncentrati on pf irore

'Qng i ihitor being equal tp 203.5 min
2%%fwi§%%§§£§§sw Eanplg 19 9 Table FF Conpound—oef

Cénmevppilaerr BRKE¥gree of formula (1) nane*
concentration inhibition (ppnm) (% D -tert-butyl TPS
44.4 98% trisulphide Di-tert-butyl TPS 54 7 97%
tetrasul phide * supplier: ARKEVA

ik
EEE
i
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10 CLAIMS 1. Method of conbating the corrosion caused
by naphthenic acids to the netal walls of a refining
unit, 5 characterized in that it conprises the

addition to the hydrocarbon skream for processing by

the unit of an effective anDunt of one or nore
hydrocar bon conpounds of faafka RS R2 () 10 In.

which n is an integer between 2 and 15 and the synbol s
R1 and R2, which are identical or different, each

rapr eseethadl i Rear esmbyanehedthd5 @bl&ybs&aal Cadlaused by

o eb e s SNERD cPo AR Bahearty, DT nit,

onbagrcherézhdt dnodtharts Jsmcd:omlasim(ygtaheonadsturtpbur ‘toorthe

Ry QQGca%onWﬂéﬁ lfb?:gt%%%?éss?{ gl o ng L, £agh ggo an

represent a cyc con et ween

- afdfsctavBomriteis, oty t OB ¥ pB’sE bhydrpgrrbRascompounds

r a@i gakpule contain, optionally, one or nore

het er oat ons such as oxygen or sul phur. 25 2. Method
according-to Claiml, aracterized in that a
conmpound of forrmula (I. ﬁﬁ%% sed | mhlch Rl and R2
are linear or brancheg Is and n is
between 2 " and 6. 30 3. Met od accordlng to either
ofnvhiee 1 and 2, characterized in that a-conpound
oL_forHU%Q aﬁli?{é%éfﬁgeﬁwgeﬁhécg%&hf sragdicals Rl and

R2 are jdentic ccording to one of O ains

" 1-to 3the3syrkelut &' zaed| rRtvhaWhaCPn x3¥¢ e Iofentical or
-pol y(dizteEted} Yieach represent a linear or branched

alkyl radical containing between 2 and 5 carbon
atoms, it being possible for these radicals to
~contain, optionally, one or more heteroatoms such

as oxygen or sulphur; or

— R' and R?, which are identical or different, each

repraesent a.cycloalkyl radical containing between
3 and- 5 carbon atoms, it being possible for these
radicals to  -.contain, optionally, one or more

heteroatoms such as oxygen or sulphur.

2. Method according -to Claim 1, charaCt@rized in that:
auggmpound of formula (I) is used in which R! and R? are

i
linear or branched alkyl vadicals and n is 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.thé.radicals R! and R? are identical.

4, Method according +o one of Claims 1 to 3,
characterized in that a mixture of poly(di-tert-butyl
sulphide)s is used in which the average value of the
‘number of sulphur atoms is between 2 and 6.




sul phide)s is used in which the average val ue of the
nunber of. sul phur atons is between 2 and 6. - 11 5.

Met hod according to one of Clains 1 to 4,

characterized in that the a nt of conpound(s) of
formula (1) corresponds to a“concentration, expressed

by equi t j .Qf s hu el ati ve..t.Q _t he .wei ght
5)36f t h“\é“%h%r o\c%{?rc%glr?lg}gr ea%rr(? o‘?n%et \%Séen%%agnm& 5000 & 4,
ppRaragiterazapl yineterh Sthad BO®dpmet6. cephodd (s} of

ageemdlBg {1 0B8rPEsEhALES th 19 ondcha3/ieN,ZedxbPessed
tgat t he %ékean1of hydr ocarbons to be 10 processed
h

¢ AN oreidHh of 2suhBhpFerelabiye sy dhharpeight
1of7 tHét npdr GeLels ﬁi'ntkéaﬁmeﬁ_%ﬁif@@n 11t @@155000 ppm,
char zed in that it . arried out at a
tg%%§%%$%?¥ %Fkgg?ﬁeénaﬁﬁoggﬁdpﬁgoc and nore |
particularly between 250 and 350C. 8. Method according
t@.oneM@Ehghalg§c$rH9néé 1;%arg§éerbfedcigikgatIthng 5,

hydr ocar bon streamto processed 1S Selected

f FBATrpeteslaath dpuddat & estde@nf pEmhadmespiricns to be

10 dpsbibbkabliomad hg aasr obk GM% @RhaI Ned f LB preferably
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atnnsphgrlc and vacuumdi stillations, and the vacuum
rBeFQueaRdt di still ate obtained from vacuum
di-stillation. :

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-o0il cuts

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




