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FI ELD OF THE | NVENTI ON The present invention is directed
to a method for reducing the Total Acjig_Nunmber (TAN) of crude oils, a
nunber that is based on the anmount of carboxylic acids, especially
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The presence of relatively high levels of petroleum acids, e.g.,

naphthenic acids, in crude oils or fractions thereof is a problem for petroleum
refiners and more recently for producers as well. Essentially, these acids, which
are found to a greater or lesser extent in virtixally all crude oils, are corrosive,
tend to cause equipment failures, and lead to high maintenance costs, more
frequent turnarounds than would otherwise be necessary, reduce product quality,

and cause environmental disposal problems.

A very significant amount of literature, both patents and
publications, exists that deal with naphthenic acid removal by conversion or
absorption. For example, many aqueous materials can be added to crudes or
crude fractions to convert the naphthenic acids to some other material, e.g., salts,
that can either be removed or are less corrosive. Other methods for naphthenic
acid removal are also well known including absorption, on zeolites, for example.
Additionally, one common practice for overcoming naphthenic acid problems is
the use of expensive corrosion resistant alloy materials in refinery or producer
equipment that will encounter relatively high naphthenic acid concentrations.

Another common practice involves blending of crudes with high TAN with



the use of expensive corrosion resistant alloy materials in refinery or
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preferentially hydrogenates oxo-compounds and/or olefinic compounds, for

example, naphthenic acids, in the presence of sulfur compounds contained in

organic mixtures without affecting the sulfur compounds. This is accomplished

by subjecting the organic mixture to the action of hydrogen at temperatures

between about 450 and 600°F (2322103 15.6°C); in the presence of a

molybdenum oxide containing catalyst having a reversible water content of less

than about 1.0 wt%. Catalyst life is prolonged by regeneration.

WO 96/06899 describes a process for removing essentially
naphthenic acids from a hydrocarbon oil. The process includes hydrogenation at
1 to 50 bar (100 to 5000 kPa) and at 100 to 300°C (212 to 572°F) of a crude that
has not been previously distilled or from which a naphtha fraction has been
distilled using a catalyst consisting of Ni-Mo or Co-Mo on an alumina carrier.
The specification describes the pumping of hydrogen into the reaction zone. No

mention is made of controlling water and carbon dioxide partial pressure.

U.S. Patent No. 3,617,501 describes an integrated process for
refining whole crude but does not discuss TAN reduction. The first step of the
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1, 236, 230 descrrbes a process tor tRhe renbv nap eni c acl rom
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contr ol | i ngconsentratoniincfeed @m the vse dfumsapporttd patalysts @.e., no carrier). u. S.
Patent Nos. 4, 134, 825; 4,740,295; 5,039, 392; and 5, 620,591, all of which
are incorporated herein by reference, teach the preparation of highly
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naphthenic acids from petrolenm distillate fractions by processing over
supported hydrotreating catalysts without the addition of gaseous hydrogen. No

mention is made of controlling water and carbon dioxide partial pressure.

U.S. Patent Nos. 4,134,825; 4,740,295; 5,039,392; and 5,620,591,
all of which are incorporated herein by reference, teach the preparation of highly
dispersed, unsupported catalysts, of nominal particle size of one micron, from oil
soluble or oil dispersible compounds of metals selected from groups IVB, VB,
VIB, VIIB and VIII of the periodic table of elements and application of said
catalysts for the hydroconversion upgrading of heavy feeds, including whole or
topped petroleum crudes. Hydroconversion is defined in these patents as a
catalytic process conducted in the presence of hydrogen wherein at least a
portion of the heavy constituents and coke precursors (i.e., Conradson Carbon)
are converted to lower boiling compounds. The broadest ranges cited in these
references with respect to process conditions include temperatures in the range
of 644-896°F (339.9 to 480°C) hydrogen partial pressures ranging from 50-5000
psig (446.08 to 34576.33 kPa) and from 10-2000 wppm of catalyst metal based

on the weight of the feedstock. These references are directed to the conversion
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downstream applications where it is desirable to destroy the acids prior to

pipestill furnaces, i.e., at temperatures of about 550°F (287.78°C) or below.

Thus, there remains a need for eliminating or at least substantially
réducing petroleum acid concentration in crudes or fractions thereof that is low
cost and refinery friendly. Such technology would be particularly suitable for
crudes or fractions where the TAN value is about 2 or above. TAN, determined
by ASTM method D-664, is milligrams of KOH required to neutralize the

organic acids contained in 1.0 gram of oil.
SUMMARY OF THE INVENTION

The instant invention is directed to a method for destroying
carboxylic acids in whole crudes and crude fractions. The invention comprises a
method for reducing the amount of carboxylic acids in petroleum feeds
comprising the steps of (a) adding to said petroleum feed a catalytic agent
comprising an oil soluble or oil dispersible compound of a metal selected from
the group consisting of Group VB, VIB, VIIB and VIII metals, wherein the
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sui table for crudes or fractions where the TAN value is about 2 or above.
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TAN is defined as the weight in mlligrans of base required to neutralize
al | acidic constituentlBANAs defined as the weight in milligrams of base required to

neutralize all acidic constituents in the oil.

Vacuum bottoms conversion is defined as the conversion of
material boiling above 1025°F (551.67°C) to material boiling below 1025°F
(551.67°C).

BRIEF DESCRIPTION OF THE FIGURE

Figure 1 is the calculated partial pressure for water as a function of
reactor pressure and rate of inert gas sweep for the process of the instant

invention.
DETAILED DESCRIPTION OF THE INVENTION

The instant invention removes or destroys carboxylic acids (e.g.,
naphthenic acids) from petroleum feeds such as whole crude oils (including
heavy crudes) and fractions thereof such as vacuum gas oil fractions, topped
crudes, atmospheric resids, vacuum resids, and vacuum gas oil. The instant

method reduces TAN by at least about 40% in the petroleum feed.



Vacuum bottons conversion is defined as the conversion of material boiling

aboVve 1025{66d/1das( 551. 67[err] C) to material boiling bel ow
(551.67[err] Q). BRI EF DESCRI PTI ON OF THE FI GURE I"L‘E’lgl%gS')J/{’-"‘H:sgur:e 1

is the calculated partial pressure for water as a function of reactor’
pressure and rate of inert gas sweep for6the process of the instant

i nventi on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

i nstant invention renoves or destroys carboxylic acids (e.g., naphthenic

aci ds) from petrol eunThepriwessishunat WinpetamisiiRo dbduf 406 kd'abost 0REY

crudes) and fractions thereof such as vacuumgas oil fractions, topped
crudes, at niabont204.44 s abioyt 426c61760); moreiprefenabilyatmmn 45048 about 7509F i nst ant

T 104 "0 ahbut 253 phabgn SHa B, sudbmast preferablytabout 500 sarabow 650TB0 1 o
120 S0 R L e et
543, 35 er 1) SO 000 PsigaBit enfePherc o dotps kpef Brelfhably 80815 1o

about 500 psig (about 204.75 to about 3548.83 kPa), and most preferably about

30 to about 300 psig (about 308.18 to about 2169.83 kPa). The amount of

catalyst, calculated as catalyst metal or metals, used in the process ranges from at

least about 5, preferably about 10 to about 1000 parts per million weight (wppm)

of the petroleum feed being treated.

Conveniently, during the process of the instant invention, less than
about 30% bottoms conversion occurs, and conveniently less than about 20%
wherein vacuum bottoms is defined as hydrocarbon material boiling above
1025°F (551.67°C).

Catalyst particle size ranges from about 0.5 to about 10 microns,
preferably about 0.5 to 5 microns, and most preferably about 0.5 to 2.0 microns.
Catalysts are prepared from precursors, also referred to herein as catalytic
agents, such as oil soluble or oil dispersible compounds of Group VB, VIB,
VIIB, or VIII metals and mixtures thereof, Suitable catalyst metals and metal
compounds are disclosed in U.S. Patent No. 4,134,825 herein incorporated by
reference. An example of an oil soluble compound is the metal salt of a
naphthenic acid such as molybdenum naphthenate. Examples of oil dispersible
compounds are phosphomolybdic acid and ammonium heptamolybdate,
materials that are first dissolved in water and then dispersed in the oil as a water-
in-oil mixfure, wherein droplet size of the water phase is below about 10

microns.
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prepared wherein

Catalyst precursor concentrate can be converted to a metal sulfide
concentrate by treating with elemental sulfur (added to the portion of feed used
to prepare the concentrate) or with hydrogen sulfide at 300 to 400°F (148.89 to
204.44°C,) for 10-15 minutes (e.g. see U.S. Patent Nos. 5,039,392; 4,479,295
and 5,620,591 herein incorporated by reference).

The metal sulfide concentrate can be converted into catalyst
concentrate by heating at 600 to 750°F (315.56 to 398.89°C) for a time sufficient
to form the catalyst. (e.g. see U.S. Patent Nos. 5,039,392; 4,740,295; and
5,620,591). The catalyst of the concentrate consists of nano-scale metal sulfide
sites distributed on a hydrocarbonaceous matrix that is derived from the oil
component of the concentrate. Overall particle size can be varied, but falls
within the range of 0.5 to 10 microns, preferably in the range of about 0.5 to 5.0

microns, and more preferably 0.5 to 2.0 microns.

For the present process one may employ the precursor concentrate,
the metal sulfide concentrate, or the catalyst concentrate. In each case, the
petroleum feed is mixed with the concentrate to obtain the desired concentration

of metal in the feed i.e., at least about 5 wppm, preferably about 10 to 1000



the% oil soluble or oil dispersible nmetal conpound(s) is blended with a
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i ncorporated by reference. The resultant8precursor concentrate can be used
directly in the process or first converted to a netal sulfide concentrate
or an activated catal yst concentrate prior to use. Cat al yst
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The net al Sv‘éxl)%\i ncentrate can be converted into catal yst concentrate by
heating at et A NNYPISION 1e89%T56 t 0 398.89[err]C) for a time sufficient

to formthe catalyst. (e.g. see U S. Patent Nos. 5,039,392; 4, 740,295; and
5,620,591). The catalyst of the concentrate consists of nano-scal e netal
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fromthe oil conponent of the concentrate.” Overall particle size can be

vari ed, butnickel, cobalt,hind dhremivang Fopexdinple] hetbfopolydcidsof the ehetalstdap ben t he
range of about 0.5 to 5.0 mcrons, and nore preferably 0.5 to 2.0 mcrons. -
For the preusast Molyhdesupnis pasticudanly wielksvited te the processafdbainstand, t he net al

sul fide concentrate, of the | yst concentrate. .In.each c t he
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incorporated herein by reference), phosphomolybdic acid and phosphoro-
dithioate complexes of molybdenum (e.g., MOLYVAN® -L, molybdenum di(2-

ethylhexyl) phosphorodithioate, supplied by R.T. Vanderbilt Company.

Other small particle catalysts that are useful for the practice of the
instant process include metals-rich ash from the controlled combustion of
petroleum coke (e.g., see U.S. Patent Nos. 4,169,038; 4,178,227 and 4,204,943
herein incorporated by reference). | Finely divided iron based materials,
satisfying the particle size constraints noted herein, such as red mud from the

processing of alumina can also be used.

The present process, to decrease the amount of organic acids in

petroleum feeds, is conducted without the addition of hydrogen.

Water vapor and carbon dioxide, resulting from the decomposition
of carboxylic acids, act as inhibitors for the decomposition of remaining
carboxylic acids. Water is a particularly strong inhibitor. Thus, if the feed to the

process contains water, a preflash step may be used to remove substantially all of
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m crons and nost preferably 0.5 to 2.0 mcrons are formed in the heating
step of the process in the TAN conversi%n reactor.

Preferred netal s include nol ybdenum tungsten, vanadium iron, nickel,
cobalt, and chrom um For exanple, heteropolyacids of the netals can be
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materials, satisfying the p I cl'e sI ze constTai nt herei n, such as
red nud frignpsid €abioue 6895 kRa)oindparticihurhebelowsabout Syssidl (about 34.48 kPa).

The present process, to decrease the anmount of organic acids in petroleum
feeds, is Substantially alli afttbe watdrasadedthieseinahednscdisaguch water as can be Wat er
vapor and carbon_di oxide, resulting fromthe deconposition of carboxylic
aci ds, actfeﬁ@VPalt?WHP?tBP Smwﬂﬁ%th}?@ékﬂlféim‘bﬁaﬂf- remai ni ng carboxylic
acids. Water is a particularly strong inhibitor. Thus, if the feed to the
process contains water, a preflash step nay be used to renove substantially

al'l of Though not wishing to be bound by theory, it appears that most of

the water formed in the destruction of carboxylic acids under conditions of the
present process involves the formation of an anhydride intermediate (a reversible

reaction with water), hence the inhibiting effect of water on acid decomposition

(Equation A)
Equation A RCO
2RCOOH «——> H,0 +
RCO
RCO RCO: —---- * R-+ CO
..... ..> .
RCO RCOO - ----- > R- +CO,

As will be illustrated in examples to follow, water can have a
strong inhibiting effect on the rate of carboxylic acid destruction. Carbon

dioxide is also an inhibitor but to a much lower degree.
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that the partial pressure of water and)garbon dioxide in the reaction zone
I's held bel ow about 50 psia (about 344.75 kPa), preferably bel ow about 30
psia (about 206.85 kPa), nore preferably bel ow about 20 psia (about 137.9
kPa), nost preferably_bel ow ab

particul arly bel ow abbollustiate &%Mﬁ?@?&?&%&%ﬁ?ﬁ%ﬁﬁqsm from o
h h ' h . : hod
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bound by t Eﬁ%?am ih%r&.ﬁh??rwg?ﬁcﬂpﬁse%as dés@@:n\é@tvﬂ{eré EHETEAN Of & bilidle

destructio car bo under conditions of the i present:¥process
i nvol ves t harullefigivwered dfone 5.36h0.rbydehetmalkbr eatitigawithinethe dompetabifg T i

wth water), hence the inhibiting effect of water on acikd deco
(Equat i on Ayetiferthin this invention, and that 0.5 mole of water is produted for eachi fole

of acid that is destroyed. Calculated partial pressures for wate} are shown‘f:n
Figure 1 as a function of reactor pressure and of the rate at which an inerfggf%yeep
gas (e.g. nitrogen, helium, argon, methane ) is used. Note that water partng
pressures as high as 45 psia (310.28 kPa) can be obtained ﬁ'ofn acid «"Z;ja
decomposition alone when operating within the range of pressures c:laime('ifi for
this process, thus emphasizing the preference to start the process with a dry feed
and to maintain a sweep gas rate to keep water pressure within specified levels.
From a process standpoint, the catalyst may be left in the treated
crude (depending on the metal type and concentration) or removed by i h

conventional means such as filtration.

The following examples illustrate the invention but are not meant

to be limiting in any way.

The feedstock that was used in this study was a blend of Kome and
Bolobo crudes from CHAD. The blend was desalted and heated to 230°F
(110°C) with nitrogen purge to remove bulk water. Properties are given in
Table 1.



As will be illustrated in exanples to faollow, .water can have a strong

i nhi bi ti MYOospAESt on the rate of carboxylic acid destructipor/uSss/isoss
dioxide is also an inhibitor but to a nmuch | ower degree.

- 10- To illustrate the jotential for water pressure bwldup
resulting fromdestuction of carboxylic acids under conditions clainmed for
the process of the present invention, a hypothetical case was assumed where
the TAN of a Who! jow—cubthSrmim——l=a3 el 'Ftnml-'\ 2 1t 0.2 h)l thernml_treati ng

within the temperfature range set fort'lfABLEﬂls invention, and thqt 0.5 nole

of water is prod Fete uw'd hat—-s—destreyed—aallcul at ed
parti al presgures 5N fgﬁgﬂ in Figure 1 as $3f ‘lﬁ;ztlon qf reactor
pressure and of t TFate g which—am—Tnert—pweep—gas —nrtrogen,
hel i um argon, ‘ﬂ% 'V)Wt ®used. Note that pater partqgl pressurgs as high
as 45 psia (310. Wal med fropracid aecgg‘pom rTon gl one when
operating within range 3 ’pressures clajmed for this process, thus
enphasi zi ng t he W to start the profess wiith ggdry feed 4nd to
maintain a svveep ate’to keep water prebsure within specifiedq |evels.

From a process st Vﬁpgg ,CSt@loaﬂa(m)na be left inptothe treatdqd crude
(dependi ng on thelnetal tvm—*- and concentration) or regoved by codventi onal

means such as filtration. The followi ng exanples illustrate
the invention but are not neant to be limting in any way.
Example 1:

This example was carried out in a 300 cc (300 ml) stirred autoclave
reactor. The reactor was operated in a batch mode with respect to the crude that

was charged. Gas was flowed through the autoclave to control the concentration

of inhibitors in the reaction zone.

The reactor was charged with 100 g of the Kome/Bolobo blend,
flushed with helium and then heated to 625°F (329.44°C) with stirring for 60
minute treatment at 625°F (329.44°C). Helium was flowed through the reactor
at a rate of 0.1 liters per minute during the ran. Upon cooling, the reactor liquid
was discharged and measured for TAN content (ASTM D664 where TAN = mg
KOH per gram of crude or product oil).

Example 2;

Example 1 was repeated except that the reactor was charged with
100 g of Kome/Bolobo blend and 0.62 g. of MOLYVAN®-L (an amount
sufficient to give 500 wppm Mo in the reactor feed). This compound, supplied
by R.T. Vanderbilt Company, is molybdenum di(2-ethylhexyl)
phosphorodithioate that contains 8.1% Mo.



The feedstock that was used in this study was a blend of Kone and Bol obo
crudes from CHAD. The bl end was desalted and heated to 230[ er

rF
(110[ err] O R4 1ni trogen purge to renove bulk water. Prop ?T’l”%%sﬂép‘és gi ven

in Table 1. - 11 -

TABLE 1 TAN(ng KOH g crude) -12- 5.3

Sul fur, wt % 0.2 Vacuum bott ons,
wt % 49 APl gravity

18 sity, cSt @104[err]F (40[err]C 1100 Exanpl e
1: Exeﬁﬂi@? his exanple was carried out in a 300 cc (300 m) stirred

autocl ave reactor. The reactor was operated in a batch node with respect to

the crude that was c o Cﬁ% fuﬁ& to control
the concentrati on of rine ??ors ﬁéﬂé@t&é %érégg’ct:tﬁ%ﬂﬁggﬁe. ﬁ%td%{%g _ The
react or Wafﬁl-e"é?éd&?f&c%éﬂ"ca%ﬁgs&oﬁhsE%r'f&ﬁ?da?%ﬂh@ﬁahﬁnd, flushed with
hel i um and then heated to 625[err]F (329.44[err]C) wth stirring for 60

mnute treatnment at 625[err]F (329.44[err]C). Heliumwas flowed through the

reactor at pxangile4ef 0.1 liters per minute during the run. Upon cooling,
t he reactor TTqui

Example 2 was repeated except that water was fed to the reactor to
reflect operation with feed that contained 1.0 wt% water.

TABLE 2
Summary of Examples
Example 1 2 3 4
Mo wppm 0 500 500 500
Temp °F (°C) 625 625 625 625
_ (329.44) (329.44) (329.44) (329.44)
Time (minutes) 60 60 60 60
Reactor Pressure 45 45 45 45
(psia) (310.28 kPa) | (310.28 kPa) | (310.28 kPa) | (310.28 kPa)
Water (psia) <1 <1 <1 8.1
Filtered (yes/no) no No yes no
TAN 3.43 2.71 2.60 3.21
Vacuum Bottoms 0 0 0 0
Conversion, %

The examples of Table 2 illustrate that the rate of TAN destruction
under relatively mild thermal conditions can be accelerated by addition of trace
amounts of molybdenum, furnished as an oil soluble molybdenum compound,
without addition of hydrogen (Compare Examples 2 and 3 with Example 1).
Moreover, water is shown to have an inhibiting effect on TAN conversion

(Compare Examples 2 and 3 with Example 4).



was, di scharged and nmeasured for TAN content (ASTM D664 where TAN = ng KOH
per gram O VAR or product oil). Exanpl e 2: PCT/USBB/180p5 ¢ 1
was repeated except that the reactor was charged with 100 g of Kome/ Bol obo
blend and 0.62 g. of MOLYVAN err]-L (anyqppmount sufficient to give 500 wppm
Mo in the reactor feed). This conpound, supplied by R T. Vanderbilt
Conpany, is nol ybdenum di ( 2- et hyl hexyl) phosphor odi ih_i oate that contains
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Exanpl e 2 Mﬁéat ed except that the reactor pr oduu '@L 4 uﬂ,to
recover catalyst solids prior to assay of the liquid. anpl'e At _
Exanpl e 2 was repeated except t%gt ter was fed to the reactor . to reflect
operation with feed tlha® mgHos fes geducing the simewnt of carboxylic acids in

IABLE 2 pstroleum feeds comprising the s?éjp%y of Exanples Exanple

(a) adding to said petroleum feed a catalytic agent comprising an
oil soluble or oil dispersible compound of a metal selected from the group
consisting of Group VB, VIB, VIIB and VIII metals, wherein the amount of

metal in said petroleum feed is at least about 5 wppm;

(b) heating said petroleum feed with said catalytic agentin a
reactor at a temperature of about 400 to about 800°F (about 204.44 to about
426.67°C), and a pressure of about atmospheric to about 1000 psig (about
6996.33 kPa) in the substantial absence of hydrogen; and

(c) sweeping the reactor containing said petroleum feed and said
catalytic agent with an inert gas to maintain the combined water and carbon

dioxide partial pressure below about 50 psia (about 344.75 kPa).

2. The method of claim 1 wherein said catalytic agent comprises a
catalyst precursor concentrate of an oil soluble or oil dispersible metal
compound prepared in a petroleum feed selected from the group consisting of
whole crudes, topped crudes, atmospheric resid, vacuum resid, vacuum gas oil,

and mixtures thereof.

3. The method of claim 1 wherein said catalytic agent comprises a
metal sulfide concentrate of an oil soluble or oil dispersible metal compound
prepared in a petroleum feed selected from the group consisting of whole crudes,

topped crudes, atmospheric resid, vacuum resid, vacuum gas oil, and mixtures
thereof.



Mo vvppm o . 4 500 500 500 Tenp
[err]F (] 625 625 625 625

(329. 44) WM@’&M) (329. 44) (329.44) Tinme (m' nufEIIUSW18045 - g
60 60 Reactor Pressure '
45 45 (psi a) (316.128 kPa) (310 310. 28 kPa)
(310. 28 kPa) Water (psia) <1 E!’Wm"" ,ﬁm””m

8.1 Filtered (yes/no) no No TAN
3.43 2.71 2. 60 3.21 Vacuum Bottoms

0 0 0 Conversion, % The exanpl es of

Table 2 illustrate thét Themetliod off clZifi\3 delsdreinahial selfide congbmtrategsy mi | d
t her nmal cond|t|d01n5 can be accel erated by addition of trace amounts of

mol ybdenum heatedata temperatare and fora umesuﬁtlyhﬁbrﬁomcmdnspwstbn of 05a0t10
addi tion of dro Co re Exanples 2 and 3 _w.th Exanple 1). Nbreover,
water is sh%%"{‘é’ PéFrBDq ehibat coTaprise Pé’éﬁta]cﬁ\ﬂﬁﬂmc@@mm?%ﬁ ipaspasIation e

BUSPLS & Rt oatbbibceaBIf dérived from a3id peroleum feeddn thich seid et

car boxylic gﬂﬁd@,g dispésé®! eum feeds conprising the steps of:
(a) adding to said petroleumfeed a catal ytic agent conprising an oil

sol uble or oil dispersible conmpound of a netal selected fromthe group
consi sting of G oup VB VIB, VIIB and VIIl metals, wherein the amount of
The method of claim 1 wherein said catalytic agentis a

dispersion of 0.5 to 10 micron catalyst particles that comprise a metal sulfide

component in association with a carbonaceous solid derived from said petroleum
feed.

6. The method of claim 1 wherein said metal is selected from the
group consisting of molybdenum, tungsten, vanadium, iron, nickel, cobalt,
chromium, and mixtures thereof. i

7. The method of claim 1 wherein said oil soluble or oil

dispersible metal compoun& is a heteropolyacid of tungsten or molybdenum.

8. The method of claim ! wherein said oil soluble or oil disper-
sible metal compound is selected from the group consisting of phosphomolybdic
acid, molybdenum naphthenate, and molybdenum dialkyl phosphorodithioate.

9. The method of claim 1 wherein the combined partial pressure

of water and carbon oxides is less than about 5 psia (34.48 kPa).

10. The method of claim 1 wherein water is substantially

removed from the petroleum feed prior to said heating step.



nmetal in said petroleumfeed is at | east about .5 wppm (b)
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(c) sweeping the reactor containing said petroleumfeed and said catalytic
agent with an inert gas to naintain the conbi ned water and carbon di oxi de
partial pressure bel ow about 50 psia (about 344.75 kPa). 2.
The nethod of claim1 wherein said catal ytic agent conprises a catalyst
precursor concentrate of an oil soluble or oil dispersible netal conpound
prepared in a petroleum feed selected fromthe group consisting of whole
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below about 50 psia (344.75 kPa).

OF CRUDE OIL

The invention comprises a method for reducing the amount of catboxylic acids in petroleum feeds comprising the steps of (a) adding
to said petroleumn feed a catalytic agent comprising an oil soluble or oil dispersible compound of a metal selected from the group consisting
of Group VB, VIB, VIIB and VIH metals, wherein the amount of metal in said petroleum feed is at least about 5 wppm, (b) heating said
petroleum feed with said catalytic agent in a reator at a temperature of about 400 to about 800 °F (about 204.44 to about 426,67 °C) and a
pressure of about atmospheric to about 1000 psig (about 6996.33 kPa) in the substantial absence of hydrogen, and (c) sweeping the reactor
containing said petroleum feed and said catalytic agent with an inert gas to maintain the combined water and carbon dioxide partial pressure




