EP 0 290 624 Bl Description The present Invention relates to lightening a
pet rol eum hydrocarsbon oil by purifying the same by a thermal treatnent
operation to produce materials usefE02996M4B4 fj el ds of, for exanple, fuels.
More specifically, it relates 5 to an ‘i nproved nethod for obtaining Iight
fracti ons mesériptiohor fuels and the like froma petrol eum hydrocarbon oil by
a thermal treatnent in which the petrol eum hydrocarbon oil is fractionated
{i nt o useful fThepesentisvebtion eelaths o lightedingatpeieateuthgdredatbomoll biripurifing thesame hiyltadiiennel

8 he a e-mentioned

cracki ng miredwoent ppegatioret produse matadsls useful insthe fivtils otforiexinile, G.gis: Mdre specicaliycikielatys
met hods & haeeaniimrroved mettiodfar obtaining linht fragiions usgfut forfueisang the likel froma petaleundwdrbearboni | s
t 0 . pi oduce ohinahangsl Feakgent inwhich the peiroleyr hydecarbon of fs fragtionateshintenysietul frabtioas by sedid

hi gh“tem er I"“#‘P@aﬁ'ﬂ'ﬁ‘l’c‘ F"G‘*lﬂﬂ BBWE@ aﬂ% Bydpoenati Bﬂ:‘!‘?"bﬂﬁs

pol yrrerl za Fﬁ ﬂ?h”"E'F @g

react i off 1" tzré"f’ A ' H% "ﬁ%?,l A 1'11“ t'i"g" “""

mol ecul ar &\ . hea y% gm '\72;'?'3?’

' C ous
addi ti ves ooy ggnrdcw%daa muea n‘é ° Fidd ?;ﬁ AT
above- ngnt {wed ng ﬁyig s i nvol Vi ng
adding, as a é,.h%m invEiViR dding] af & thbrial era%kiﬁ@ﬂa&.éa?%bmz&ofﬁr&Wh%emﬁsaﬁﬁio?dlkylsa' t
or gani ¢ phos pdipetreles keaiysoils tsemdabhmalaqbassmabsa) and O petrol eum heavy oils
(see, for exaiymethodsiioiibg’addBf Qilolinerterahidrbquinbiifb, 0P sl Mixkuid\tereor @k, RFlskamPe, JP-A-
gui nol i e, t &r«28d8ydr oqui noline, or a mxture thereof (see, for exanple,

l'i ght nat enpirple tisiiation opesatiomhasnot begrchraposedivatitnaw.| only by a sinple

di still ati on Ageaedingly; thmprarent invention seaks tp obyiatetheiabayetentionediproblerasin thie mipr yit aridhe

present i noreyideamethodigrabtaining lightfragiions yseful inthefields ofcforekamplecfugls and the liks, tiyan ertieary

the fiel dscqgvticp m F'@gppﬁ?P%s and the |ike, by an ord| namiqu

distillatign I ATES BP ¥ °?tP6FH°F? 'dP‘b%‘T‘ BAYqracappn
gt @15?1‘211 Pﬁ'i‘é’Wﬁ'Ph’dP%R'Ff

processgs. "

met hod Tor "% 0

adding 1 Péradly

having an |d(§suei9mﬁnwﬁ6mmfe tﬁié?ldttrﬂt fi’rL IO bo ic

petrol eggm it rRhdAgdHc & PolyhydiidlaléoRéls, ¥R ds iQé&:!yﬁhl y%&lét& -%Ih&lﬁ&yl%%ﬁl& Im‘aﬁlo %, &

t her mal t r gayidiBgNcol diffefbaptorichinate, bOERMAIN e atuaoaﬁteadahﬁfytd propanEisGriddaptostiofiel

liquid at nofhegetrbleunpigytimtartion sils chpablepi being ihtefed@abcofdimg Bthe piésem iridthad 4 hot speci-

ner capt ansficellydimitesisFopetamble, veicos@idanis sdehce agphthemis cRalp bils/ parafiinid Eridedils, ART IRRGEE ,

a?‘nf di rer cthereefinswelhas thetopping kdeidhat pils aed thevacpua didtilation esidualadils thereof, can be lightened.

the“’fl ke. F'FF"‘T"(P@S"E""’HH hods althou h hydrocarbon oils can be cracked at a
made for o tm,e 'a
of dialkyl - dithidtaeni Bads, SarpaittibRarbahiasts; &, oPérgunRphéphete dferellBonzdtligzoles, Bk,
J - 20 N6Verthdiés, methdd far intrimying the yield of lightinaatbriél drom i ipatroluin hgdrbdabory dilcdnigl by f
prior afft diptijatioponsration netonly fiemhegyyirepidyal oip byl pise fram arydg plts, vvmwsslqpemm@rsmcnal n
crude oils? W
 We eu oil; |
P e S
. ?Qe quglﬁa ﬁ% un sﬁ% %ﬂ
more pref - £64 }L
t her ei N uspdataerythtitolttdvakiPs-MeRartoacstate aiid poiaeiiRitdP e fdkis-3ahieldd bwprs.sme which are
di et hyl eneBiPgaialy, e pmsent methochis pretgrably F!Pﬂl#fl,kb emleg’n Dysiicartionils susip éscmde ot havisg Of

t hi ocar box§ewthemmal higlery.d wi t h nonohydri c- oI yhydri c-al cohol s, such as
i sooct yl th| 3 g nespecificimiations ta st iormqt g :E? P@M&P@hyﬂg{c nileqpcsrdied
di merca to i““%\ﬂ‘%?@&P'HP““GE‘%?‘ gncbe ugad;when eapy thp argeent
tris-mé he F'“‘i“éf"ieé’!?F%"sSd Bthe-con Y%%E't“%?? g mpffods of

h ecS’f” s b emereagia 9 'PGT"??BFH‘ Refreleum byd
e e %& %ﬁ%&%‘%@% Tl B g i
speci - fica rnytl-{&ﬁ the nfa‘ﬁ l’l%’ledéﬂirof “PM%EOH%ETQE ma ?LI'&s E‘;ht h?m c

crude Qhl Sandbidli ntionald g he
t Oppi NG I egtbrghifd cofd ﬁds% i chVé’rﬁ 'tng'ﬂ

can be | i gihd M8 @emalteBfiohtabrdiions paificuing seévbve et I's pre era y appl i

petrol eum hydﬁmgamaeéwau&ds h&vilg Bn adlivévheishiBto GlouSthdlaie to'bd usbdlifiié préahtRbntBl \?&Pr Yy
There are readippatwithussirdiddbaids Aitfcaiise aklidaitibn rbadlidn®tolRé BbAEkSt &rdrdidahyEMparuRd
pet r ol esm dryphnaight lkatingDto saturate €dlsakhd) Gcdofingh),Gvhigi the Brganid dBMBsUhd ReVing BFlacivi/mer-
convent i on@bto droay théréimis addad, Mebizxtsiessationipelymariestiondadtiordatusyd bygadRbls gdnbrate@ dues €Nt
45 i nvent i inghthe Breimal traatmenhef ppiralsuenr hadrb@rbop efscdre suppressadiandi thesrogagetioh bogrewthised
by the cortneaiyratetheompoungsio thy giaptnkpieduesds preventdd oi | s except that an organic
conpound having an active nercapto groyp is added to the petrol eum hyd-

-] ab ntione



rocarbon oil suitably at a preheating step before the distillation
operation, to thouroughly mx the additive with the petrol eum hydrocarbon
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Exanple 1 (Distillation of Oran crud&abllk) 1Fractionating tests of the crude
oil were carried out by using a.distillation apparatus according to ASTM
D2892. The fraetieratingtest—results are shown jn Table 1. Experinment No.

1 is a conparative texpeirimgnitciiogn 10 orgapkc conpoynd hawgg an active
nﬁdjapt” gr oup—thererr—mes—ret—added—tothecrude o/ |~ 1n Experinent Nos. 2

3, 0.01 part ta e AIaCh_| [t by ght entaeryt hrit ol
tetrakis-3- mrcaﬁéﬁgﬂﬁgﬁe%m%égggggd ag%he organg otpRind havi ng an
active nmercapto group, to the crude oil, respectlvely The crude oil used
in the tests was M ddle- East M XedCtrudeurt—rratfy—eehta-ri-Rg man crude
oil . 15%Tabl e 1 Expemparat ile. Experiment 1* 3
20 Yi eId of 360[err]Cfraction 53 2 55.4 55. 8
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45
Experiment No. 1 - 2 3
50 360°C - 530°C (Vols) 40.5 42.5 41.8
* Comparative Example
55 As is clear from the results shown in Table 2, an increase in yield of the vacuum light oil of 1 to 2% by

volume was obtained in the case of Experiment Nos. 2 and 3, when compared to the Comparative Example
(i.e., Experiment No. 1). This increase in the yield is useful for holding the necessary raw materials of the sub-
sequent cracking process.
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containing Khafji crude oil. Table 2 45 Experinent No. ' 1*
2 , 3 360[err]C - 530[err]C (Vol% 40.5 42.5 -

41.8 * Conparative Exanple 55 As is clear fromthe results shown in_ -

Table,2, an increase in yield of the vacuumlight oil of 1 to 2% by vol ume
was obtained in the case of Experinment Nos. 2 and 3, when conpared to the
Conparative Exanple (i.e. Experinment No. 1). This increase in the yield is
useful for holding the necessary r gpwombezdsd s of the sub- sequent cracking
process. 3 EP 0 290 624 Bl Exanple 3.(Distillation of Iranian Heavy

Crude O 1)_Th lefarg.gtlilé%ng,tl}amgnlt_,ga ErulEsi carried out in the sane manner as
i n Exanpl egrﬁ—e*éep-[—ﬁ-%at—ﬂ—tmg%-ﬁ&—ﬁm nl'y containing Iranian heavy crude
oi | was usedy B‘Mcﬁo% .nates&b,eme&rué#‘oum o B thafin& Q0 Rkt ; (ﬂ% Q&E&mﬁ{d&iﬁe&im
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(W part per 100 parts of crude oil) Yi eId of 350[err]C—fract|on

56. 8 62.5 (Vol % * Conparative Exanple As shown in Tables 1 to 3, the
yields of the light fractions were | B@3P38sdd, when conpared to each Com
parative Exanple, by adding an organi c conpound having an active nercapto
group t® the petr elewn-hydiocatre—eb—bon—aite—accor-drg-t-a—the present

i nvention, followed by Expeyiimgntutioa conventi.ob#l distiRlation operation.
Clains 30 1. —A—fret-het—or—Hghtentng—ea—petrotetmhydrocar bon oi |l by
distillation, char a%&hq:egfbgd@ﬁtﬂ,g aAdeldne R8ha 'Ol gugnBydrocarbon oil
In the ’ﬁresence of Qtor gapkCpeenpPavOdpa@desng a nercapto group therein,
added i'h an anount g@f &rpaetoby)wei ght or | ess per 100 parts by wei ght of

t he petrol eum hydr oqdielld of 13502CAraeitiath as SkaBned B2.68l aim 1, wherein
the petrol eum hydrodand®) oil is a crude oil or topping residual oil. 35

3. Anethod as clained. in claimlor 2 vmw_t_hf_ad_d_u_lm_armunt of the
organl G Cconpound haV| ng an actjve rrercapto group therein is 0.001 to 1 part
by wei ght, based on*1 %W We2gm®leof t he petrol eum hyd- rocarbon oil.
4. A nmethod as clained in any of clains 1 to 3, wherein the organic
conmpound havias ghowi inflablies/ BtolFEthe FElisof the UgHD fradticrisaver inclegaed) vhev cginpered t6 bach Com-

t et r aki s- SpasiveBxainpip,bpEdding aik arganicicompiuldHaving4agtva tercapto group to the petroleum hydrocar-
tris-3-aer kmplogeradingto tie presehdinvention taliawed by cayihg ¢uta cakergionabdisiipbvomettiat.e, or

trimethyl ol propane tris-nmercaptoacetate. Patentansprilche 45 1.
Ver fahren zur Gew nnung | ei chter Konponente aus ei nem
Pet r ol eum R@M&enwasserstof fil durch Destill- ation dadurch gekennzei chnet,

daB das Pet roI eum Hohl enwasserstoffll in Gegenwart einer organi schen Ver-
A method for lightening a petroleum hydrocarbon 6il by distillation, characterised by distilling the pet-

roleum hydrocarbon oil in the presence of an organic compound having a mercapto group therein, added in an
amount of 1 part by weight or less per 100 parts by weight of the petroleum hydrocarbon oll.
2. Amethod as claimed in claim 1, wherein the petroleum hydrocarbon oil is a crude oil or topping residual
oil. . . :
35 3. A method as claimed in claim 1 or 2, wherein the addition amount of the organic compound having an
active mercapto group therein is 0.001 to 1 part by weight, based on 100 parts by weight of the petroleum hyd-
rocarbon oil.
4. A method as claimed in any of claims 1 to 3, wherein the organic compound having an active mercapto
group therein is pentaerythritol tetrakis-3-mercaptopropionate, trimethylolpropane tris-3-mercaptopropionate,
40  pentaerythritol tetrakis-mercaptoacetate, or trimethylolpropane fris-mercaptoacetate.

Patentanspriiche

45 1. Verfahren zur Gewinnung leichter Komponente aus einem Petroleum-Kohlenwasserstofféi durch Destill-
ation dadurch gekennzeichnet, dak das Petroleum-Hohlenwasserstoffol in Gegenwart einer organischen Ver-
bindung destilliert wird, die eine Mercapto-Gruppe aufweist und in einer Menge von einem Gewischsteil oder
weniger pro 100 Gewichststelle des Petroleum-Hohlenwasserstoffls zugesetzt wird.

2, Verfahren nach Anspruch 1, bei dem das Petroleum-Kohienwasserstoffél ein Rohdl oder ein Restdl einer

s0 leichten Destillation ist. '

3. Verfahren nach Anspruch 1 oder 2, bei dem die Zugabemenge der organischen Verbindung, die eine
aktive Mercapto-Gruppe enthalt, 0,001 bis 1 Gewichtsteile auf der Basis von 100 Gewichtsteilen des Pefro-
leum-Kohlenwasserstoffls betrsgt.

4. Verfahren nach einem der Anspriiche 1 bis 3, bei dem die organische Verbindung, die eine aktive Mer-

55  capto-Gruppe enthélt, Pentaerythritoltetrakis-3-mercaptopropionat, Trimethylolpropantris-3-mercaptoproprio-
nat, Pentaerythritoltetrakis-mecaptoacetat oder Trimethylolpropantris-mercaptoacetat ist.
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Pent aeryt hritoltetraki s- necapt oacet a(-rt—gé%r—

Trimet hyl ol propantri s-nmercapt oacetat ist. EP 0 290 624 B1 3
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| rani an Heavy Crude O | )B*R&Fimend Nonating testt*were cafried out in the
same manner as i n Exanpl € I, except that a crude oft nmarnty —Ttontai ning

| rani an heavy crude amduntaofisdditivei addedl t wows ude ®jg1smi nly containi ng
Oman cryde oil. s ~ (wt.Tiparteperrt s180t nante are shown In Table 3. Table 3

10 Experinent No. of crude oil) 1* 2 Amount of additive
added None Yield of 350jCr£frection 56.8 (vi2.part per 100
parts of crude oil )Wﬂ]eﬁ’d of 350C-fraction 56. 8 62.5
(Vo 1% * Conpar at=we- ' s—l-to.3 _the yields of the
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t he petrol eum hydrocar- 25 bon oils according to the present invention,
fol | owed by dgehapnimTables 119 Sctheyvieldn of the light firictianss wbra increased,yremeompared GleachiGom30
1. A met hoPerstle BXampin.by adding anorgasiccempound haviegan eetiverercaptolgraupyto thiepetiolelim hydmear-
char act #r i Bpily ag to thejpfagent iventipn; followed ingpuienventional distilation ppamation.esence
of an organi c conpound having a nercapto group therein, added in an anount
of 1 part Q%"}'I\Bi ght or less per 100 parts by weight of the petrol eum
hydr ocar bon Ofl. 2. A method as claimed in claim1, wherein the petrol eum
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havi ng @n acBi ARethits ds@Rined G'cRID1 bri2OWiRkdh thé adaibh dhdtloNthe r§dnic compound having an
tetraki s- 3adthermeagpio prodpthéertinis©,001 to  pat By Weight{Ba8¢dbn 900 parts by weight of the petroleum hyd-
tris- 3- neroeguttonpll.opi onate, 40 pentaerythrtol tetrakis-nercaptoacetate, or
trimet hyl ol peofometiodtas claimattin asyf caine1 B3ewheldi thedrgunia PérhsolaRl hading an activd mercapto
\er f ahr en groupCherdimia perdpelytiwitol toteakisSanemaptepndpionate, Sringithyldlptopane tris-3-mercaptopropionate,
Pet'r ol efam pentaprsthvitel detrekissmert4pBiacetils, ot riBetniolprdpanearis-ramcaginghstatsh  gekennzei chnet
daB das Petrol eum Hohl enwasserstoffl in Gegenwart sinerorgani schen Ver-

Patentanspriiche

45 1. Verfahren zur Gewinnung leichter Komponente aus einem Petroleum-Kohlenwasserstoff3| durch Destill-
ation dadurch gekennzeichnet, da® das Petroleum-Hohlenwasserstoffdl in Gegenwart einer organischen Ver-
bindung destilliert wird, die eine Mercapto-Gruppe aufweist und in einer Menge von einem Gewischsteil oder
weniger pro 100 Gewichststeile des Petroleum-Hohlenwasserstoff3ls zugesetzt wird.

. 2.Verfahren nach Anspruch 1, bei dem das Petroleum-Kohlenwasserstoffél ein Rohdl oder ein Restdl einer

50 leichten Destillation ist.

3. Verfahren nach Anspruch 1 oder 2, bei dem die Zugabemenge der organischen Verbindung, die eine
aktive Mercapto-Gruppe enthélt, 0,001 bis 1 Gewichtsteile auf der Basis von 100 Gewichtsteilen des Petro-
leum-Kohlenwasserstofféls betréigt.

4. Verfahren nach einem der Anspriiche 1 bis 3, bei dem die organische Verbindung, die eine aktive Mer-

85  capto-Gruppe enthéit, Pentaerythritoltetrakis-3-mercaptopropionat, Trimethylolpropantris-3-mercaptoproprio-
nat, Pentaerythritoltetrakis-mecaptoacetat oder Trimethylolpropantris-mercaptoacetat ist.



bi ndung destilliert wird, die sine N@rcapto G uppe aufwebt und in_einer
Menge von elnenlcEmAschstell oder weni: er ro 100 Gew

"Pet r ol eum Hohl enwasserstoffls zugeEEP Ei 2. Verfalmmmm“mummmlch 1,
bei dem das Petrol eum Kohl enwasserstoffl sin Roh8l oderei Réstbl %®irfer- so
| ei cht en [Bedendlicattdmsn i st. 3. Verfahren nach Anspruch | oder 2, be! demdie
Zugabenenge der organi schen Verbi ndung, die sine aktive Mrcapto-G uppe
.enthalt, 0, 001Prenés d'endzhisbenmentpardigtitation ffunelbyile gShydrocarures péiclier&saractdtiskensieidien des
Petro- | euwﬂwm@ﬁmwmem@em@qew un goMpRASIOTSANGUE ROMRATANT LI OFRUPA IRREGapto,
Anspr Cche #ioyt &raison ded) pagiie a7 ppids o mgiasioyt- 198 payiisisp Hﬂﬁ‘m’g Ihulle ghygrogarbusgspétyaliergs r -
5s{ capto- Gra H"Pfe"e'lﬂ@H‘t%?é mrv%ﬂ%ét‘?aak? seh"hijle, dihydspegropres, payRiers est

N
Tr et hyl of
y 6} ol 2, dans lequel la proportion de composé orga-
ajF va E 0,001 & 1 partie en poids, par rapport & 100 parties

Pent aeLyt hrl “%WZE?
Tri met
S m%. SR e

d' enri chi sgmBRitopRiaio I?HpBPa ﬁtoll% i
caracterlsﬁﬂg@mgﬂﬂﬁumga fahanb. | hul e d' hydrocarbures p6tro iers en

presenqed un compos6 oOrgani que conportantun group. nercapto, 5 ajout6 A
raison de | parlis on poids ou nmoins pour 100 parties en polds de |'hule

d' hydrocarbures p6troliers. 2. Proc6d6 tel qua revendi qué dans |a

revendl oation 1, dans laqusl |'huile d hydrocarbures p6troliers est un
p6trole brut ou une hulls r6sadudlle d 6tftage. 3. Procid6 tel quo
revendiqué dans |la revendication | ou 2, dans |equel |a proportion de

C 0s6 orga- nique conportant un groups nercapto actif, ajout6 va de 0,001
Al partie en polds, par rapport A 100 parties 10 en polds de |'hulle

d' hydrocarbures p6troliers. 4. Proc6d6 tbl quo revendl qué dans |'une

guel congue des revendications | A 3, dans |lequol |s conpos6 organi que
conportant un groupa nercapto actff eat Is t6trakls-3-nercaptopropl onatb de
pentaerythritol, le isM 3-nercaptopropionate de trinbthyl ol propans, |le
tetrakl s-mercapt oacetatb de penta6rythritol ou le tris-mercap- toac6tate de
trinbt hyl ol propane. 15 20 25 30 35 40 45 50 55 5
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