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WO 2007/ 112782PCT/ EP2006/ 061302 -1 A PROCESS FOR
REDUCI NG THE TOTAL ACI D NUMBER (TAN) OF A LIQUI D
HYDROCARBONACEQUS FEEDSTOCK Fi el d of the invention

T i nvention provides a process for '
tﬂ’g’%@%gcid nunber (TAN) of a |iquid EHEb 061302
hydr ocar bonaceous feedstock, i-hn particular crude oil
5Background of the invention Crude oil and ot her

i qui d hydrocar bonaceous streans with a high anmount of

aci ds ArBROCESS AWIR REOUCERS MEHE Exqueai alclip NoMtie (TAN) OF A
di stillation uni i reflne a hi

anmount of acids #Bﬁ@g?ﬁﬁkﬁgi%§§98ﬁ6§%$ﬁ %t

known that acids are renoved by hydrotreatlng,i.

the same, process wherein other heteroatons |ike
suIphgigﬁgdzgﬁiheééﬁggﬁé—ﬂennved fromliquid

hydr ocar banac eaésecheedsiockion idtdratiesal i Pbcdryvevgs
is a F? cess that is carried out downstream of 15t he

di sti FPALFUI Uii® tRha4 petd mumper (TAN) hofryekiquid

avoi dhg@Frs OsiihaRicRlkeiBed s’ NG HueWL LN ACSide 0il.

content of the crude 0|I dlfferent crude oil streans
=i 188 LRV a crude oil feedstock

W ih an aemepicabhe aRRUMNG! MU 788085 A5k 4 SOREERE roams

of a crude oi| or of other hydrocarbonaceous |1 qui

i s gefiekll3 yhigheaesel af adids qirel dadfdcnlinber YeTANe.

of suglpldaumid, ﬁh%hz/%&llg@pifé@t%ﬁumlb rane. K er
gram li‘quid needed to neutralise the acid according to

a pr oEeHiner e s hilgadampurs ASTME6E4 LeTfer €0 | sorr ardeh

in th fedOr 18 RLOGESSAHT | I 0

TAN o? ?ﬁcﬁﬁ hyd?%o ﬁéo%é@%%ﬁé&gggegﬁ% g%@ﬁM&§1%$ude

oi | thadretrearsed.as - eetlhe ooknd Provess wherein other
200710 2L BERCHER %5%8%99%1%%2 and? rij tiBELRCLLESe et £rom
m ni mum conver si on of su ur- d rogen cont al ng
conpohh@@iQNRYdﬁvgawbpaaedomqdmﬂnhﬂbuks Eydsmmﬁeatlng,
proce accent f y. feed k u
obtalﬁéﬁﬁég%l;%% %lﬁgFSﬁy%t%gga cgﬁgéﬁgglgﬁg %?wné%ream of
of theh¢ midesitiildation unit s bhedrinkoynd t hat

catal ysts t S Lally fr.
hydrogenat#ﬂé’é%npgﬁeﬁﬁgi?ha:%§¥g% %F%%Ft?sugﬁﬁﬂﬁﬁﬁg from
hydrothﬂnﬂnrﬁ(mmnmeattDﬁthSLmﬁud55011 different crude oil

10hyd ri.sati.g o i,.trogenation d .

iyl oL At G YR Ty MEERERY et BBEREH 8 Msm Bl <
Colunﬁse&stanuwMth aheaEertﬁble Eabluatobf Bhetnt s, can

be used f t he .sel ective hydrogenation of aci in

l'i qui d hy céFﬁgnSSS%ﬁ%ts? N o Oﬁgr?FcﬁfégﬁE?hde

0i | . Hpdwosashionglogoushei @i bsents igevertilon @i;@ﬁ/és’b%‘d &s the
process, for_reduci th ot aci.d nunb TAN) of a

li qui ﬁomﬁr%ﬁfb’&ﬁggﬁo&@%e R, l\tvﬁB?' EPA

f eedsteskedenteomiiacti gdams NKOH e @&@ﬂlCQJ.Qlfll@ needed to
hydrogen contalnlng g and at, a tenperature in the

r ange"Bft¥3 0206t 62040 CHIF 4O 81 BYAFRIIR é%es‘%ﬁrébed in
W th asmatmdgmst conprising an oxide of a netal of

Colum 3 or, 4 of the Perjodic Table of Elenents or of

a anTlﬁ%ﬁﬁd’es AR ¢Bt BPGsATh SHsSeREPERFY thafe igt able to

Col unBeud® tH: MaNabs Of e LIPAIETalrhBR88EouS Os AN such
a liquid hydrocarbonaceous ZSEroduct with a reduced

t ot al 2AcF e Hufder that araIsRRy Hft 4§696E°Ehel®r ocess

according to the invention is that the total acid
nunber of the feedstock is reduced by hydrogenation
whi | st ot her hydrogenation reactions such as

hydr odesul phuri sati on, 30hydrodenitrogenation and
saturation of unsaturated
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hydr ocarbons are mnimsed. WO

2007/ 112782PCT/ EP2006/ 061302 -3-. Detail ed descri ption

of the invention In the process according to

t ' fon, a |liquid hydrocarbonaceous feedstock is
c@ﬁtig@ﬁg{s&i n the presence of a hydrogen- cont ZCH{ERYPH06/061302
gas at a tenperature in the 5rarfge of from 200 to 400

C and at elevated pressure, with a catal yst conprising

an oxFgkingripsGomith Bipimdm nemiterarioal o bahphard ded

whi ch >t t] free of Colum 5 to 10
net al 29%@%%?76&?%823? ﬁgrlﬁé%ﬁgufﬁfes Fé‘é‘d&?fﬁéﬁ“ﬁ%"ye e any

l'i qui bydelradarison8gesush Ifsddeaan @dMpEtsptgble refinery

car bo ' I, €. 9Qrganic, acids. ,The process is
part i %:(% %r oyéksg"iotuggl € grteHy tw&gl%smgaﬁla?isl?wogen
napht bemswncicols. Pref erably, the feedstock is a crude

oil, distillate stream such as naphtha or gasoil, a
resi o‘%‘gﬂfﬁ%@mmeri ¢ crude oil

15di sti | | atti dasobean hfsiiar ambenageaugsei stidd ale
product not. eti ngFTA roduct specifications, such

as f ot EHAR EYhEAFFNGE ofte hifrqgepating aeempenany s ¢hat are

the itweidd1Qy uSeBaEbl ChdiFddbriidirsaBherE Q11 such as
reducti En f the total  acid nunber of crude oil. 20The

hydr GRPRIRES 85408 s piderdenbtyoagrr bRty Gind
synt hegdrodaekifge Use, orpdHURRS b3 Hasafs cbﬁ/darrgp%@fe of

containing gas is Eartlcularly advant ageous 1 n

si t udt?oiMiher éPnlRochythodiarigadci Tablai ¢ lemerdis, can be
exanl Aty Jre ke s Bl 855 S URfRYAbE 18000 Qs in 1iquid
platfornms. 25The tenperature and pressure at | ch ThE

f eeddt¥stioGagrbesacagE @ osWedn hd nc paakysulas suote tohdt.

hydr ogenatl-@R»9f b G eaehas; ; 0.6 at

| east 200 8 %hen§€§nper at lﬁj‘;ree %sgbé{lg%vﬁ?he ?%%B’elrdg ufe

at WRIFaSfeirEl radeeipdsiltd dwtefl eaidoxymbher adAdy of a
OCCUrBiqu i hyReber B0 fus , ]

t enper a ulre iy? in fﬁe ranges ofe rggrgng%ow%%e% t&e r?gﬁgst%k
pr ef erfaioptgctedoniBOOhe P13E®NCe o hydrogen-containing
2007/ JJ1L2 78 2PCT/ EPRQ, 61392 ;- - The. process

is pe%lfor?ned at eFer\g}g%%d pr eslé,]u?ﬁelf:3 F?%gea%f]ovfelpom 200 to

at nosifHer’iCc apdessuebevarast eralsisyret helpn es surte liysti n

t he r NG § f. fr bar r referably of
from10t c}%fg% gg]rg}é%&e\z/ogtf}) amI)nFéEg%rg e?% H)‘/n § ¥r dmP35the

to S5EXFiggvicgTable of Thienpaital wst of oapt astesardniegX wthé ch

of a nptal,Qf . . Oor 4 of th eriodic Tahl e of

El erreér?tetsaqe{lsgt égﬂ#%%aglo yatfi%((aer‘?‘) Ogrggimgl I5;nttchgﬁ)i ggtals or
The cdgeumgy sdhspebf, aoriobediaxadeighid wWyddodmbenateous
such tals. a st. 10 al sqQ conprise a

m xt Lﬁ%‘%f&t \%’gggrgrr%?%'ycoefd éﬁgﬁxo?%‘gs{m catal yst is
essenti al Ay &desntdgeretfaltheobrobsismscdridinkO tef thbe

Peri adi_c _Tabl e.of El enent | at est .| UPAC not ati on) or

of col%ﬁroel?-rg&s?nt hEr BT r%éef %‘O&Rgeaﬁéfje?‘ﬁ“tfeor P dthm fepdstock
essernis aleldyckriery ohydssdediat i0aNPRALDES dishd® kB ogenation

talyst that is f f h unds, t f
i i ARG 5P yBF RSP RBLB LR Y i or | over

t hat e dalenfik @568ha BSorlindt eatuesalof oft afi S-S teH
as I%&t-overg froma mneral ore refining process for
obt ai i HGER
20l ant hani de.

OBRi JES JH A SES urm 3 or 4 netal or
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Preferably, the catal yst conprises an oxide of a
Colum 4 netal or of a lanthanide. Preferred Goup 4
netal oxi des are titanium oxide and zirconi um oxi de, a

pLef xi de of a lanthanide is ceria. Mre
Zg@ré%lﬁg@?y, the catal yst consists of titani &mréRpYe0s1302

and/ or zirconi um oxi de, even mor¥e —preferably of
zi rconi um oxi de. The catal yst may be prepared by
any peeexriad slesestpbdok nofuttea invenaibn Pr efer abI Y,

the catal ygf tihs 30 rae‘_d,??srgfé t
surface area is g Bi':ggé;‘t 1 ?’ tEﬁotr:ié pr ‘Feer}‘ct ”y &t 1iquid
I easthww@m‘&heweeﬂmw@dmnﬂ h;enpaot@d,s acodigi@sence

to t [ pr rably has a.tot aci d nunber of

at | g‘sfgstéq%fé’g’%?/ i?ﬂg 8ools S55066/ 66?%’6@“% tugp an the

KOH/ gréngmistiodicompeedetabiqo HfiC lag@stt Oe e vl &Y r B sure,
feeds&%qﬁt ferab at | east 0 ng KOH ¢

f eeds %D %g’ﬁ eCHEBRETHNYD 3P E*L 8 aP L a2 i P i & o

i s tod tecaAMoUNbroh KOrtKaAmidg) wﬁ@&hg&aﬂa%e@@sw%s%tlany
5det ef m neﬁ,E tg%) ASTM. D664 The |

hydrocareoo GUERpP oRict? H%?staﬁ‘lsePér‘éB‘FB}O‘&‘dI%N]'tﬁreé’tf

most 0.2 n’geK@zlégsf@cﬁdSﬁe@Che aagelp@@i@rra}blﬂbc%trbmﬁkeous
KOH g feedstock, even nore preferably at nost

o 05 QTPEL ARG cHATPRFME CTAN- Ps PF@FRfablapids. The

redugetbdedssuehpext edhld Bt $i@abhgUEdr feedstocks
hydr ocar bonaceous groduct with a reduced total acid

numb &t SARInBEPhERR I adigsTARreferal ¥ cddst deledstock is
nUreiﬁﬁﬁﬁﬁkﬁth a& @E@%lfﬂ%ﬁb %%Qgghesuéﬁhygdﬂ&:Qﬁ '89

process m crof |ow reactor, cru

cont &&%dui £h rss%ql? of Fafdrionnetern apti@sphanhcs |CIr|uglenOJ.l
car bigiestiantkicgb8Sdr 04 MWdIR Caf L

descri bed bel ow cgt al Hy pa:}ﬁog%gé&gﬂ@&t%&ﬁi %F? product
sili cBit &srbiae BaF tRxddisct 2pecifireyions t meighr eserioe

of |2 destaachaaenhal i 10 1935 L0bcBLET 00ER: 18ty AL, hpast
100 hours. Two different crude oils were Us et
experiffgitdon {8 Bamhi-ulRnly mltabl/ésfomftrhecmdur:uden of
oi I was ysedi(gL igepts 9 to 12, a

crude oil from tygenr\}ll%bcﬁlf %rl':fagiée%s uged 25(crude 2).

The speci Fheahydrraef-deothicindegas | iss grrefelraiyi hydrogen
tabl g,1. ChaLONd|d SPN A ch experine

gi ven i r?ytﬁggl%}é.&ag u%{aotogl E%’ﬁ@hdeSnlusn’((i;eas’ ar h}'%?gen_
t he IG9qiadnéhg| gent i vfpasddicudtri headwqrerdgreniss inas

det er, c t 4. The h en

sul phslmécgggégge%%é%n& E’%Eéyvgggas T aasveay g‘l‘a?’ Genfor

was deeapdenst bsmatss pﬂmt:@rsatsogha@hyoffl'—,@ﬁdlfe e platforms.

liquid ef e nd..t he .
2007/1127@E%C§%¥§%ﬁ%ﬁ§ﬁ?6fggzpressure 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
debomposition 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.




- 6 - hydrogen sul phide concentration in the vapour
phase effluent are also shown in table 2. Experinents
3, 4, 6, 7, 9, 10, 12 and 14 to 16 are

experipents according to the invention. Experinents 1
2§R§é?ﬁﬁ?ﬂﬁl, and 13 are comparison experi menttSTEPAYp/Rs1302

1Crude oil specification Propertdy Ctude 1 Crude 2
Sul phur content(%w) 0.41 4.1 N content(ng/kg) 32 36
V cont ent (Thy kpocsss38s TRk fommaOdtg ediek it @d 7pdestsure, i.e.

oo e, 0 UL (R 10 0 L
9.7 ODatdhgstamge of from 2 to 200 bar g, more preferably of
from 10 to 150 bar g, even more preferably of from 25 to
5 120 bar g.
The catalyst comprises an oxide of a metal of Column
3 or 4 of the Periodic Table of Elements (latest IUPAC
notation) or of a lanthanide. The oxide may also be a
mixed oxide of two or more of such metals. The catalyst
10 may also comprise a mixture of two or more of such
oxides. The catalyst is essentially free of metals of
Columns 5 to 10 of the Periodic Table of Elements (latest
IUPAC notation) or of compounds thereof. Reference herein
to a catalyst essentially free of certain compounds is to
15 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
2@ 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
25 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

30 prepared such that its specific surface area is at least
10 m2/g, more preferably at least 30 me/qg.

The feedstock for the process according to the

invention preferably has a total acid number of at least
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The follow ng catalysts were used in the hydrogenation
experinments. Titania catalyst 1 10A titania catalyst
further referred to as titania | was prepared as

WZ% An anount of 3192 grans of titania powder

( 0027880 4 ssa: | oss on ignition: 4.4 wt 9% RCTGFBUIGY61302
was m xed with 100 grans oxali€ facid di hydrate in a

m x-mul | er kneader (Sinpson). After 154 m nutes of

m x- i} Bimg, K&y gﬁe&nﬁstofzkdepr@f&ﬁsﬂﬁmﬁ:e&eaﬁﬂ 408 mg Kou/

grans o t.,hyl ene

ni x- nal %?%%)S%/\%%k cOITEE ngéég?ﬁ? iﬁaf*z' ht Buf@sKorR/

Then, glﬁ@e@sﬁm OfReﬁ%&beeC}eéiéhirD&Q) whlee t388eda @ number is
ed for another 20 m nutes. The

n was contin
thusn? f»&% AP I0 6F/ ﬁ%éz@cﬁ? EPRF06F61 Bsdstack as

M xt udet ¥ani rdtpsd AgymMepsusi on through a 1.7 mm
di aneter tril obe- sha%ed di e-plate. The tril obes were
dried for Phodrigh hydpoea shpnacaossnegofvet shawpretarably

500 Ca Thwe sl hick@ bl banhakdH /d Gaesishaug, anste f;?&eferably

area 50f 52 nP/g as neasured by nhitrogen adsorptio

( BET #BtTRRH Oaﬂd“'ﬁ §8Hé9v6$%ﬁh%tq#kroennnmgraspm%smtéd/ at

by meRs&s# Yo idY mdsikeRy/gTELaM @ Gat al yst 2 Titania

particles comercially avail able as X096 10(ex. CRI

Cat al yst COHpaRY) imepscfiseab ks nddupedateasatlysextent that
(furthes 1&L6Md ¢ddt9 9?b51‘1$@é5@s P SEQ Sﬁlwt:llltgnfeaduce total
particles have a’surface area of 12 as measur

by ni @wéew@ﬁsrompﬁ oh BT ¥k m:fd)thanEAu qabrma/cﬁaﬁmstock
of 0.3 syre rcury intrusion.

15Zi rconl aF/’ca ta ys? Hk Ig?g%oﬁrﬁa%a cat al yst was prepar ed

as fonELAn am)unt of 264 grans of zirconia powder

(RC10 on ignition: 5.3 wm%at 540

O Rrafde °E8§§ of a solution of 5 wt%

pol yvi nyl Tt @ohmlcrbiﬁlQ@deeaMJsed:r\Nameplil Mwas ktmrweﬁ:ed with
(\Ver ngr ' [ d e K Q.75 7

i nut%sﬁ%%g{ae ? QH‘E.EEEEP gdrrs )ﬁ& 8 ca P%nﬁ:cr%]b § Partictes)
acryl oarwidsh (C&ﬁp@rff koe, celxalﬁ.yised)eswenibeadlﬁieljovand:atalyst

ft f .d
vt or Sy R I 5 Sl G LA DaeRaaf e £ S

anot hef1 2&/wi runt es,e iﬁheséﬂims dmrarrelejvdm‘bgémeomr&hmo@és or
by extru5|on

ext r udar es gen grdla ge?%‘f’ it tr&'!_’fggghfg‘;rrﬁ?gnt crude oils

cal cnmexjef@rec?. our exper bbéhtG 1Tht© BesHBt 1Mot i IE,0 West -
as neasured

trilo ?s have a surface_area 300f /g

by ni ]relffgcé&w fd:élglepfjllg W?%Eﬁsﬁ'fgt(r%&jjeang af PoreFRAFFELs 9
of 0.85 1™,/ & asudeastletrdy 1R OUKM1EREAYS Wik 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 liguid effluent and the
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-8 N Mo on alum na A conventi onal _
hydr odesul phuri sation catal yst conprising Ni and M on
alum na, which is commercially avail able as CRI TERI ON

5 X. Criterion Catal yst 5Conpany), was used.
wg %%ﬁ"gvg\%aur (ppmv) P.P.u] VpU p p u PaPu pepB&WfEP2006/061302
P.P.O apup pUppu0088 86TeoNMia EZ EZ L' O EO
SZ S>> E*0 I SO0 TO 30 SO0 > SO > gagPl
hydrogen sulphide concentration in the vapour phase

effluent are alsc shown in table 2.
Experiments 3, 4, 6, 7, 9, 10, 12 and 14 to 16 are
experiments according to the invention. Experiments 1, 2

r

5, 8, 11, and 13 are comparison experiments.

Table 1 Crude oil specification
Crude 1 Crude 2

Property

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
Cg+ asphalthenes (mg/kg) 0.26 8.7
Catalysts

The following catalysts were used in the
hydrecgenation 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 cellulcse were added and mix-mulling

was continued for another 20 minutes. The thus-formed
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mixture was shaped by extrusion through a 1.7 mm diameter
trilobe-shaped die-plate. The trilobes were dried for
2 hours at 120 °C and calcined for 2 hours at 500 °C.

The resulting titania trilobes have a surface area

5 of 52 m2/g as measured by nitrogen adsorption
(BET method) and a pore volume of 0.31 ml/g as measured
by mercury intrusion.

Titania catalyst 2

Titania particles commercially available as X096
10 (ex. CRI Catalyst Company) were 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.

15 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 80 grams of a solution of 5 wt% polyvinyl alcohol in

20 de-ionised water in a kneader (Werners&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-icnised water were added. The mixture was
25 kneaded for ancother 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
30 of 54 m2/g as measured by nitrogen adsorption
(BET method) and a pore volume of 0.35 ml/g as measured

by mercury intrusion.
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NiMoc on alumina

A conventional hydrodesulphurisation catalyst
comprising Ni and Mo on alumina, which is commercially
available as CRITERION RM-5030 (ex. Criterion Catalyst

Company), was used.
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CLAIMS
1. 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 a pressure in the range of from 2 to
200 bar g, with a catalyst comprising an oxide of a metal
cf 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.

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 of the preceding
claims, wherein the pressure is in the range of from 10
to 150 bar g, 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 cone of the preceding
claims, wherein the hydrogen-containing gas is synthesis
gas or hydrogen.

1. A process according to any one of the preceding
claims, wherein the feedstock has a TAN of at least

0.2 mg KOH/g feedstock, preferably at least 0.5 mg KOH/

g feedstock, preferably at least 1.0 mg KCH/g feedstock.
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reducing the total acid nunber (TAN) of a liquid

hydr ocar bonaceous feedstock, wherein the feedstock is
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precedi ng cl ai ns, wherein the hydrogen-containing gas
is synthesis gas or hydrogen. 7.A process according to
any one of the preceding clains, wherein the feedstock
has a TAN of at |east 300.2 ng KOH g feedstock,
preferably at least 0.5 ng KOH g feedstock,
preferably at least 1.0 ng KOH g feedstock. - 12 -

8. A process according to any one of the preceding
claims, wherein the Iiquid hydrocarbonaceous product
has a TAN of at nost 0.2 ng KOH g feedst ock,
preferably at nost 0.1 ng KOH g feedstock, nore
preferably at nost 50.05 ng KOH g feedstock. 9. A
process according to any one of the preceding clains,
wherein the |iquid hydrocarbonaceous product with a
reduced total acid nunber has a TAN of at nost 50% of
the TAN of the crude oil product, preferably at nost
30% 1010. A process according to any one of the
precedi ng clains, wherein the |iquid hydrocarbonaceous
feedstock is crude oil




