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A PROCESS FOR REDUCI NG THE TOTAL ACI D NUMBER ( TAN) OF
A LI QUI D HYDROCARBONACEQUS FEEDSTOCK Fi el d of the

WO pveniizen The present invention provides a prBCEEB200@061302

reduci ng the total acid nunber .(TAN) of a liquid

hydr ocar bonaceous feedst ock, iH‘particuIar crude oil
Background of the invention Crude oil and other |iquid
hydr.ocar bonaceous streanms with a hi gh anount of acids

g
are Wit A U NGESPECITATAR AT IthdlUMBER (TAN) OF A
d'St"'at'on.Uﬂ&?U9B QYBRH@ERBbNA&E&b§eF¥ED§T$§Qh
anount of acids [eads to corrosion problens. IS
known that acids are renoved by hydrotreating, i.e.

the,.s ess wher.ein other heteroatons |ike
suﬁ%ﬁ%gféﬁégﬁﬁiﬁéégﬁiﬁﬁglreaned fromliquid

hydr ocarmpenacecus f eedenecks. pHvdnakkeat bRgcclawewer,
is a process that is carried out downstream of the

di St99UHi% ittt & cdet imvaber | (TR der o ldvoiidg

cor, i :%Qg | £ r acid _content of.
théﬁgﬁtggéngg |f5£ﬁ§%&%#%:é o?%&gﬁFééﬁ%agkgrudé oil.
t ygagaddnolenrded Heo iobteaittiocam crude oil feedstock with

an acceptabl e amount of acids. The acid content of a
crude oﬁpug@ gﬂlo@ﬁgrother liquid hydrocarbonaceous streams

with a high amount of acids are difficult to refine.
Especially in the distillation unit of a crude oil
refinery, a high amount of acids leads to corrosion
problems. It i1s known that acids are removed by
hydrotreating, i.e. the same process wherein other
heteroatoms like sulphur and nitrogen are removed from
liquid hydrocarbonaceous feedstocks. Hydrotreating,
however, is a process that i1s carried out downstream of
the distillation unit in a refinery.

In order to avoid corrosion problems resulting from
the acid content of the crude o0il, different crude oil
streams are typically blended to obtain a crude oil
feedstock with an acceptable amount of acids.

The acid content of a crude o0il or of other
hydrocarbonaceous liquids is generally expressed as the
total acid number (TAN) of such liquid. The TAN
represents milligrams KOH per gram liquid needed to
neutralise the acid according to a procedure described in
ASTM D664.

There is a need in the art for a process that is able to
reduce the TAN of liquid hydrocarbonaceous streams such

as crude o0il that are used as feedstock in
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hydr ocar bonaceous |liquids is generally expressed as
the total acid nunber (TAN) of such |liquid. The TAN

woeraseets mlligrans KOH per gram liqui d neeBPeEPIN0G/061302

neutralise the acid according t,o_a procedure described
in ASTM D664. There is a need in the art for a process
that di.s able to .reduce .the TAN of I, qui

hy Fg%ﬁFﬁgﬁﬁke3ﬁ§%§€P€éﬂ§%nﬁﬂ?%%§%ﬁﬁhéghﬁphﬂﬂﬂ¥7n%?d
used s deredsirack difefdoigdiesis Wrid URSItMHR: ed
conversi on of sul phur- and nitrogen-containing
coMPGURIS TR sundat it P I9FEdSSeartBo RS CoByE addeh refinery

Pr 0GESSE, fii fee | d be
obtaine&xﬁﬁiﬁﬁﬁﬁﬁgg%%ﬁ§%?6§§%x€8%§Sﬁ%gﬁgﬁr%gg%o 8?(#
t hedrmwemitiiam.l t has been found that catal ysts that

are, essentially free of the hydrogenating conponents

t hatt ' : r hydroconversion reactions
such as rhydredesuhphuiinsatihar, cay,gn?@%el thggenak! on,
and hydrocracking, i.e. conpounds of netals of any one

of Q§ﬂQﬂﬁ%?E§M(fKﬁ¢(ﬁftﬂh§fhﬂdnmﬂa@atamMep@@p@n@mﬁwt$hat are
S A e o R R RAeNRL 00 B RES e

rocar bonaceous streans, 1IN pa_ _
cr ugel aide s vAgtoridisagliyun, t ey dproesentt dodeenitiion , praew des

a hydrocracking, i.e. compounds of metals of any one of
Columns 5 to 10 of the Periodic Table of Elements, can be
used for the selective hydrogenation of acids in liquid
hydrocarbonaceous streams, in particular crude oil.

Accordingly, the present invention provides a
process for reducing the total acid number (TAN) of a
liquid hydrocarbonaceous feedstock, wherein the feedstock
is contacted, in the presence of a hydrogen-containing
gas and at a temperature in the range of from 200 to
400 °C and at elevated pressure, with a catalyst
comprising an oxide of a metal of Column 3 or 4 of the
Periodic Table of Elements or of a lanthanide, which
catalyst is essentially free of Column 5 to 10 metals or
compounds thereof, to obtain a liquid hydrocarbonaceous
product with a reduced total acid number.

An advantage of the process according to the
invention is that the total acid number of the feedstock
is reduced by hydrogenation whilst other hydrogenation
reactions such as hydrodesulphurisation,
hydrodenitrogenation and saturation of unsaturated

hydrocarbons are minimised.



10

15

20

25

30

process for reducing the total acid nunmber (TAN) of a
I i qui d hydrocarbonaceous feedstock, wherein the

wo ewddto8k i s contacted, in the presence of a PCI/EP2006/061302

hydr ogen-cont ai ni ng gas and at sa_tenperature in the
range of from 200 to 400 OC and at el evated pressure,

Wt .Gat al yst conpri si n oxide of a netal of
Col[;ét%ggaeaa &?S%]Q@.Qﬁ oqu %%e i¥lvle§tggnEl ements or of

a | ant hani dee whiockseabakystiing essenti ahkyntiea,oh 1iquid
Col u 5t 10 netal s or conpounds thereof, to obtain

a Y i%mm%dﬁcpwwﬁt&dﬁed@céée presence
tokﬁieﬂ%yéﬂaﬁg%ﬂbod%éﬁﬁwﬁpkﬁgpanatQ%m.%%%%% e.&n the

according to the invention i's that the total aci
numgergeofo ft He dred@dt gk 409 rreduced alty eipdragenatricerure,

whi_|. ot her_ _hydr.ogenati.on reactions, such as
hyd”r%?fe?ulcﬁ‘ﬁfmys%t i%c?ﬂl,prﬁfdfl@dé‘ﬁ’i OFFGEn &L 6n Cagmn 3 or
sataufidaon of dmsativmatech ikkdr QearPorRs tang st is essentially
m ni m sed. Det ai | ed description of the invention In the

pr 3dEss e dorldingg Xt ¢ HE mekertsi o, campiogquidg thereof.

hyd f ' 1t.aG Ln th
YN agROUs SLae sl ORE HRy IRk oyl BB onacegus

presence of "a hydroge ontalnrn as a enpera

i n stheanangenpofi fimemc20®oxy 1480 QCeandrafanglevatedis. The
pressure, with a catal yst conprising an oxide of a

ColUfiT o Sor- %4 Mgt oY & Hdithanitde, TRvidehocdtal yst
I's @sgAntdidld Yhaphthenic acids. Preferably, the feedstock is

a crude oil, a distillate stream such as naphtha or
gasoil, a residue fraction of an atmospheric crude oil
distillation or a hydrocarbonaceous distillate product
not meeting TAN product specifications, such as for
example heating oil. The process according to the
invention 1is particularly suitable for the reduction of
the total acid number of crude oil.

The hydrogen-containing gas 1s preferably hydrogen
or synthesis gas. The use of synthesis gas as hydrogen-
containing gas is particularly advantageous in a
situation wherein no hydrogen gas is available, for
example at remote places such as off-shore oil platforms.

The temperature and pressure at which the feedstock
is contacted with the catalyst is such that hydrogenation
of carboxylic acids takes place, i.e. at least 200 °C.
The temperature is below the temperature at which thermal
decomposition of carboxylic acids occurs, i.e. below
400 °C. Preferably, the temperature is in the range of
from 250 to 390 °C, more preferably of from 300 to
380 °cC.
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free of Colum 5 to 10 netals or conpounds thereof.
The feedstock may be any liquid hydrocarbonaceous

warream78dnpri si ng carboxylic, i.e. organic, apCTEP2006/e61302

process is particularly SU|tabMe_for f eedst ocks
conpri si ng napht heni c acids Preferably, the feedstock

is acr a di stl stream such as napht ha or
gasoi |l , %glréélé: ¥ ract) %; 5"%&h %tﬁ@?ﬂﬁ&@ﬁcpgﬁﬁﬁgqﬁl i.e.
di mddeatamsphealwquub@qam@@r@mty,l latee pfe@dNGte is
not, meeti ng TAN product specifications, such as for

exafpl'@héaridfg G ILrothe 1P @88s Pagc o dieg et referably of
| nvent o it$, bRt 'b%‘il L6 TR gegfr%ffeyg%lfe%%ctﬁr%% 25 to

of the total acid ér of cru
hydﬂﬁgénut@ntalnlng gas is preferably hydrogen or

synt hesi e .use of .synthesis .gas as
hydr oge t%ﬁq%i¥ S &S™PE 1555 PP 8%v§n¥§§€&u§f'§01umn

a § tdatd JF Wher eidt iRy degen (Fas liescavai | @Qlt%’stf Qfypac
exanpl e at renote places such as off-shore o

pIéﬁﬂéﬁﬁﬁﬂlTﬁé?ﬂéhﬁeﬂ@mﬁm@na@@ pﬁ@§s@%@d@tme|@ﬂsph®e a
q%e%f:lgﬁ Sdecgag %%} e%rwmtor}:et h Cat gns Il%c:&?ﬁ%. é:_a%é‘ltlyst

rog enation carboxylic ac) ds &

I ea&Iy 20 DCompied emanatitee dfs thel ow thee of such
tenperature at which thermal deconposition of
caﬁﬁdﬁﬁ% ¢ TS g tedoipts 15 essepdligwly free of metals of

Columns 5 to 10 of the Periodic Table of Elements (latest
TIUPAC notation) or of compounds thereof. Reference herein
to a catalyst essentially free of certain compounds is to
a catalyst that is free of such compounds except for
minimal amounts, typically in the ppm range or lower,
that may be present as unintentional contaminants or as
left-overs from a mineral ore refining process for
obtaining the oxide of the Column 3 or 4 metal or
lanthanide.

Preferably, the catalyst comprises an oxide of a
Column 4 metal or of a lanthanide. Preferred Group 4
metal oxides are titanium oxide and zirconium oxide, a
preferred oxide of a lanthanide is ceria. More
preferably, the catalyst consists of titanium oxide
and/or zirconium oxide, even more preferably of zirconium
oxide.

The catalyst may be prepared by any preparation
method known in the art. Preferably, the catalyst is

prepared such that its specific surface area is at least
10 m?/g, more preferably at least 30 mZ/g.

The feedstock for the process according to the

invention preferably has a total acid number of at least
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400 OC . Preferably, the tenperature is in the range
of from 250 to 390 OC, nore preferably of from 300 to

wWQ@3@7[Q1278A - The process is performed at el evaP€EP2006/061302

pressure, i.e. above atnospherizc_pressure. Preferably,
the pressure is in the range of5 from2 to 200 bar g ,

nor.e pref f from 10 to 150 bar ., _even nore

or & &r & ?O%f) Oﬁylf%r%dfgotcé<’lf6 Sh&r agk,fq.y ‘?%e leash Yse mg KOH/

C O iSRS talt KX inde Ofp ra k@l yoh tCalim 3 .0r ndy ®bui/he
Periodic Table of Elenents (latest |IUPAC notation) or

of % flegsttanikde Refiea epyced B emgy nalteo the #ofietedcasl damber is

of r of al s. | yst | sq
oM W& .
cons R ARG ol TS FeE B ARhTREY 32,
catdaltestmiirecesse®ITA IDGcfdr.ee of netals of Colums 5 to
10 of th;1 Per,iodic Table of Elenents (Ilatest |UPAC

not ati o %ﬁlﬁﬁll@pﬁﬁg&ﬁ&?@ﬁé@&?ﬁus%’f@%ﬁ& hRér e fegably

a catrahydr esserfsitald.y hie&oal/ o€ klish ERMPRURES Hirs feQ ap 1y

a catalyst that is free of such conpounds except for

mi @itmalo séandunt $19 tK}@érﬁ/@alflq_@diSrtOtCﬁe sprRrr ange orclfewably at

thatosr{ay) .kbes %gs%n}{/gasf_e%@sr%to%ﬁ}{t.l onal contam nants or

as lI'eft-oversfrom'a mneral ore refining process for

obt ai ni M MeN0Xisde reff etria® 160 lrddi c3 dok o4 siBhale x@knt that
the liquid hydrocarbonaceous product with a reduced total
acid number has at most 50% of the TAN of the feedstock,
more preferably at most 30%.
Example

Hydrogenation process

In a microflow reactor, crude o0il was contacted with
a solid inert material (0.1 mm silicon carbide particles)
or with one of the catalysts described below (catalyst
particles diluted with silicon carbide particles:

1/1 v/v) in the presence of a hydrogen-containing gas or
nitrogen for at least 100 hours. Two different crude oils
were used. For experiments 1 to 8 and 13 to 16, a West-
African crude oil was used (crude 1); for experiments 9
to 12, a crude oil from the Middle-East was used

(crude 2). The specifications of both crude oils are
shown in table 1. The exact conditions for each
experiment are given in table 2.

The total acid number (TAN) of the liquid effluent
of each of the experiments was determined according to
ASTM D664. The hydrogen sulphide concentration in the
vapour phase effluent was determined by gas

chromatography. TAN of the liquid effluent and the
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| ant hani de. Preferably, the catal yst conprises an
oxide of a Colum 4 netal or of a | anthanide.

wore@a127621 Group 4 netal oxides are titani um oORCTHEPZNE061302

zirconiumoxide, a preferred_oxi de of a lanthanide is
ceri a. Mre preferably, the catalyst consists of
ni_um oxi d or zirc n| um oxi,de, even nore

%jfyéjl’r&?leﬁl ot ﬁ?%rlé{ ni“TM-6Xi &é‘tlof‘héncépﬁl ySPOrtgy Phe se
pr efFaedty saky aprepanation nnekiod known in the art.
Preferably, the catalyst is prepared such that its
speci f i EXP@Figeatar Sa ids étr 'eastr 10,n22/ gndmiléleto 16 are
preferah! t g T far .th
pr%c sgqg%ggrsdlaﬁ,g%%%g§tﬁ |On&élr?t ?glneglr%g?)era F?eﬁlmegts L2
t ot5al 8acild ,number 3ofarat doeasitr@ s2nmg xKeigeheedst ock,
preferably at least 0 .5 ng KOH ¢ feedstock, nore
preferably at least 1 .0 ng KOH g feedstock.

Refeiarce her %r‘?;dteo otﬂle s%%@'fl%%'th%U”ber is to the
amount of KOH (in no) per gram feedstock as detern ned

by| ASTM D664. The |i qui d hydrogar Bondeedus| procduds has
preferably a TAN of at nost 0 .2 ng KOH g |f eedst ock,
nor %r%P%FgYabl y at mpst 0.1 ng |KOH g feedsftock, even
nore preferably at nost 0.05 ng KO+ g feedstock.
Sulphur content (% wt) 0.41 4.1
Ni content (mg/kg) 32 36
V content (mg/kg) 4 138
TAN (mg KOH/g oil) 2.7 1.3
Density (g/ml) 0.93 0.91
Sediment (mg/kg) 10 1250
Water content (% wt) 0.08 0.27
Cgs+ asphalthenes (mg/kg) 0.26 9.7
Catalysts

The following catalysts were used in the
hydrogenation experiments.

Titania catalyst 1

A titania catalyst further referred to as titania 1
was prepared as follows. An amount of 3192 grams of
titania powder (P25, ex. Degussa; loss on ignition:

4.4 wt% at 540 °C) was mixed with 100 grams oxalic acid
dihydrate in a mix-muller kneader (Simpson). After
4 minutes of mix-mulling, 981 grams of de-ionised water
and 100 grams of polyethylene glycol were added and mix-
mulling was continued for another 12 minutes. Then,
100 grams of methyl cellulose were added and mix-mulling

was continued for another 20 minutes. The thus-formed
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The TAN is preferably reduced to such extent that the
I'i qui d hydrocarbonaceous product with a reduced total

waceood1mreber has at npbst 50% of the TAN of t hePCT/EP2006/061302

feedstock, nore preferably at post 30% Exanple

Hydr ogenation process In a mcroflow reactor, crude
scontact ga solid inert rmterlal 0.1 nmm

SI Inilg r@aly”@lsdé:’%ﬁ 6 OYe S TEHSHORh thREUGP ghe - 7 mu diameter

catcalivsire -Geseddoed beliawe( catal ¥st 1Bakkl %% @vrl tedor

with silicon carbide particles: 1/1 v/v) in

pr &s &veE Soft ta 1Rpdr’ @@M@@tléllﬁleﬁg f@éis 20 ﬂ’lohllrtsr @@eﬁoﬂ)or

at l eaStTh%O(?felg%H_tﬁ_Tlg w.%tgll fert%gtlf§r %ilgll l % %r%ace area

used. For experinents
AFIHECaD GIYAe Qi nawaerused ( Ghudeql) afd%(Jr%)EPL%H ment s
9 to 12, a crude oil fromthe Mdg East was used
(cr@d?@ Zle)thod'lfh@nsip@c|pf0|r©at\n0dmls1€obfb@t Blcrmidg eisl seasared
The exact conditions for each
g)gr |mr?§ﬁ:ture¥r énér\}le?rjf ““fi table 2 . The total acid

nuqtiQran(lEAI&)at@flgslﬁe Jdiquid effluent of each of the
experi ment s was det erm ned accor di n% to ASTM D664. The
hydr oged i$@nglsi e rdcident carmnen Cilg litive avapéablghase X096

effl%@”kﬂﬁ@%ﬁ.%ﬁ%@%‘%%%p%%yga%ere used as titania catalyst

(further referred to as titania 2). These titania

particles have a surface area of 120 m2/g as measured by
nitrogen adsorption (BET method) and a pore volume of
0.32 ml/g as measured by mercury intrusion.

Zirconia catalyst

A zirconia catalyst was prepared as follows. An
amount of 264 grams of zirconia powder (RC100, ex.
Daiichi; loss on ignition: 5.3 wt$% at 540 °C) was mixed
with 90 grams of a solution of 5 wt% polyvinyl alcohol in
de-ionised water in a kneader (Werner&Pfeider Sigma
kneader type LUK 0.75). After 7 minutes of kneading,

2.5 grams of a cationic poly acryl amide (Superfloc, ex.
Cytec) were added and after 20 minutes of kneading

8 grams of de-ionised water were added. The mixture was
kneaded for another 22 minutes. The thus-formed mixture
was shaped by extrusion into 1.7 mm diameter trilobes.
The extrudates were dried for 2 hours at 120 °C and
calcined for 2 hours at 550 °C.

The resulting zirconia trilobes have a surface area
of 54 mz/g as measured by nitrogen adsorption
(BET method) and a pore volume of 0.35 ml/g as measured

by mercury intrusion.



chromat ogr aphy. TAN of the liquid effluent and

t hehydr ogen sul phi de concentration in the vapour phase
webdorue182 are al so shown in table 2 . Experi nePCBHEB2006/661302

, 6, 7, 9, 10, 12 and 14 togl6 are experinents

according to the invention. Experinents 1 , 2 5, 8

, %H and 13 ar.e conparison experinents. Table’l Crude
oiFjg%%éfiféégﬂgﬁ-Catalysts_The follow ng catal ysts
ver e used donviehe ibydnogenabiner uexper i RBRt Sy Thtaniat+
catalyst 1 Atitania catalyst further referred to as

t i CaAPE 1B Wngls Ngr eépar &9 &9 Pamews., Ahighodst comgtg2ally

.gf. it ani = nB%. -
03 L 0 e oot (RO AT e

ox&lompaagi)d dialsydrsatie in a m x-mul | er kneader
(Sinpson) . After 4 mnutes of mx-nmulling, 981 grans
of de-ionised water and 100 grans of pol yethyl ene

gl ycol were added and m xnul Il ing was continued for
another 12 m nutes. Then, 100 granms of nethyl

cel lul ose were added and m x-nmulling was conti nued for
anot her 20 m nutes. The thus-fornmedm xture was shaped
by extrusion through a 1 .7 mmdianeter tril obe-shaped
die-plate. The tril obes were dried for 2 hours at 120
OC and calcined for 2 hours at 500 OC .
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mercury intrusion. Titania catalyst 2 Titania

particles comrercially avail able as X096 (ex. CRI

Cat al yst Corrpany) were used as titania cat al yst
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was shaped by extrusion into 1.7 mmdi aneter tril obes.

The extrudates were dried for 2 hours at 120 0C and
w@adociime2 f or 2 hours at 550 OC . The resul ti NBCT/EP2006/061302

zirconia tril obes have a surface area of 54 m/g as

nmeasured by nitrogen adsorption (BET nethod) and a

pore volune of 0.35 nl/g ag nmeasured by nmercury
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gas and at a tenperature in the range of from 200 to
400 OC and at el evated pressure, with a catal yst

w@opnizsng an oxi de of a netal of Columm 3 orPdI/BP200é1e61302

Peri odi c Table of Elenments or f a | ant hani de, which
catalyst is essentially free of"Colum 5 to 10 netal s

or conpounds thereof, to obtain a liquid

hydr ocar bonaceous product with a reduced total acid
nunber. 2 . A process accbrdiAglt¥d €laim 1 , wherein

the oxide is an oxide of a Colum 4 netal or of a

| ant hani de, preferably is titanium oxide or zirconium
oxilde, Aopeopereterfalbl yediirtoni theoxbdel 3cidAnpmbéES$TAN)

acc rdlig to ch aim?2 , wherein the atal%

es8&nti ARV EoR¥ASPE2EPORPESRM G B8R GECGRd/ BRerein the
ZlE@@ﬁb@&b@xhgeconﬂactédprQﬁe§§ea?9@EQhBQ be anyyQPEgen-
of the preceding clainms, wherein the pressure is in

t heORARGR1HE gﬁénﬁgdt@tzeotb@pegatupeeﬁerébeyr@ﬁQEroﬁ1from
}Oibe %%0496r °g aagn LE 858@2%38'%6 gfto 120 gcatalyst

pr ocess accor to-any one he prece |ng
cl abmprivhegean bh@dbeﬂﬁeéamétellSflﬂolhﬁnfangﬁ of of the
from250 to 390 0OC referably of from300 to 380 0C
. 8erlﬂdépogégéeaeéoﬁgﬁﬁﬁnFé arycéne bfNtRanprecedlagh

catalyst 1is essentially free of Column 5 to 10 metals or
compounds thereof, to obtain a liquid hydrocarbonaceous
product with a reduced total acid number.

2. A process according to claim 1, wherein the oxide is
an oxide of a Column 4 metal or of a lanthanide,
preferably is titanium oxide or zirconium oxide, more
preferably zirconium oxide.

3. A process according to claim 2, wherein the catalyst
essentially consists of titanium oxide and/or zirconium
oxide.

4. A process according to any one cof the preceding
claims, wherein the pressure is in the range of from 2 to
200 bar g, preferably of from 10 to 150 bar g, more
preferably 25 to 120 bar g.

5. A process according to any one of the preceding
claims, wherein the temperature is in the range of from
250 to 390 °C, preferably of from 300 to 380 °C.

6. A process according to any one of the preceding
claims, wherein the hydrogen-containing gas is synthesis
gas or hydrogen.

7. A process according to any one of the preceding

claims, wherein the feedstock has a TAN of at least
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cl ai ms, wherein the hydrogen-containing gas is
synthesis gas or hydrogen. 7 . A process according to

waey7aongsnf the precedi ng clainms, wherein the PEPEB1006861302

has a TAN of at least0.2 ng KGJ g feedstock
preferably at least 0.5 rag KOH g feedstock,
preferably at least 1.0 ng KOH g feedstock. 8 . A

Ss a r.di Lo, any one f _the precedin i ms

ndr & Rt RN Pobra Ry Ar bear bORGESOLS B otEt This: AP/
of gateBBStoBk? pocKeHhpliegdstioske pr @fﬁ@aﬂabm/@t fé@@gtock
0.1 ng KOH g feedstock, nore preferably at nost O.
g8 KOH/ § Pé@@@ﬁécﬁcc9fdlm\gp1€@c@§§ g@@o@ﬂu ﬁ]@et]@r%ﬁ‘?dblﬁ@

re c r

Py P bR 0as. prioduct ut b AP eareaiebopar gEpguet nas
nuab&hNhas atTAdsof 0Oap mgsKOB@@bﬁéeﬁheoE%blpfeféﬁably at
crude 0|I pr ody ﬁ rab at nost 38@6
B85S0 at CBRAI T F0 LSRG bR of PR BFecetFAny of i iest
wher gbnnheoliyguedehydregar bonaceous feedstock is

crude oi
9. A process according to any one of the preceding

claims, wherein the liquid hydrocarbonaceous product with

a reduced total acid number has a TAN of at most 50% of

o®

the TAN of the crude oil product, preferably at most 30
10. A process according to any one of the preceding
claims, wherein the liquid hydrocarbonaceous feedstock is

crude oil.



