invention relates to a steam conversion p a gatal yst for
providing a high rate of conversion of a héavy hydrogpr bon feedstock to

| i ght er- nore val uabl e hydrocarbon products as vve process for
preparing the catal yst. Various processes are kno or converti ngohesyy
hydr ocarbons into nore desirable |iquid and gas products. These processes

i ncl ude vi sbreaking and extrene thermal cracking. However these processes
are characterized by | ow conversion rates and/or a | arge percentage of
undesi rabl e by-products such as coke mhich anong ot her things, can pose
transportation and di sposal probl ens. is therefore the primry object of
the present invention to pr%ﬁ?kﬁﬁ%ﬂ%@%aﬁ?%dhﬁ@?@*%npﬁTEEEss wher ei n good
conversion is obtained with reduced | evels of undesirabl e by-products such
as coke. It is a further object of the present invention to provide a steam
conversion catal yst useful for carrying out the process of the present
~invention. I't is a still further object of the present invention to provide
a process for preparing the steam conversion catalyst of the present
invention. It is another object of the present invention to

TO ALL WHOM IT MAY CONCERN:

STEAM CONVERS| ON PROCESS AND CATALYST BACW T | NVENTI ON The
h

BE IT KNOWN THAT Pedro Pereira, Roger Marzin, Luis
Zacarias, Jose Cardova, Josa Carrazza and Marian Marinos}
5 : all citizens and residents of Venezuela, have invented
certain new and useful improvements in STEAM CONVERSION
PROCESS AND CATALYST of which the following is a

specification.
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prOV|de a process foL”recoverlng catal yst nmetals from by- -2- products
of+ t hé steam conversion process for use in preparation of catalyst for
subsequent st eam conversi on processes. O her objects and advant ages of the
presentinvention will appear hereinbel ow. SUMVARY OF THE | NVENTI ON | n
accordance with the invention, the foregoing objects and advantage;,a&go
readily attained. According to the invention, a process-for the stéam
conversion of a hydrocarbon fg : eARFergd a catalyst is
provi ded, which process conprl ’prOV|d|ng a catalytic

~enul sion conpri si fHeaik@eREibA féhaeayl eboa éeaaﬁl BbAde@shibhSpratkaki afat al
and a second netal selected fromthe group consisting of Goup VIII

non-nobl e neiakatadyitl £6f prOVIdiRgahShigH Pakkubescbheeesion(br & Xi ng
the catalytic enmulsion with a hydrocarbon feedstock to provide a reaction
m xt ur e; andhéayyshpdeotanhohhfeedatockntol 1ighteromerearatuabdesi on
conditions so as to provide an upgraded hydrocarbon product. Further
ackor di ng t chy@rocavbeni produatspascwedlfas a process for preparing the

catalyst.
Various processes are known for converting heavy
hydrocarbons into more desirable liquid and gas products.
These processes include visbreaklng and extreme thermal
.0 cracking. However these processes are characterized by low
conversion rates and/or a large percentage of undesirable
by~-products such as coke which, among other things, can pose
transportation and disposal problems.
It is therefore the primary object of the present
5 : invention to provide a steam conversion process wherein good
conversion is obtained with reduced levels of undesirable
by-products such as éoke.
It is a further object of the present invention to
provide a steam conversion caﬁalyst useful for carrying out
0 the process of the present invention. |
It is a still further object of the present invention
to provide a process for preparing the steam conversion
catalyst of the present invention.
It is another pbject of the present.invention to

25 provide a process for recovering catalyst metals from by~
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st eam conversi on preferably conprises the steps of providing an acidic
hydr dcarbon stream having an acid nunber of at |east about 0.4 ng KOH g of
hydr ocarbon; providing a first solution of said first alkali netal in

wat er.; sm xi ng t he -3- acidic hydrocarbon streamand the first solution
so as to at least partially neutralize said hydrocarbon streamand forma
substantial | y honbgeneous m xture wherein said al kali metal react s W

ol ution of B b‘%ﬁﬂ%@cﬁ?% LT RS s ion e L 1 ?yse°°”d
h
el St on. - ARESHAKT B ' SARRAE S edibe i bl Tl ©

feedStOCklfbfﬂ dupvided according to the invention which conprises a
water in oil" enmulsion containing a first alkali netal and a second netal

sel ected from t h@tHe RPBREES A LdvdAtdges/|df tH prdienteimtént Bbikal | ne
earth metals and m xtures thereof. A process for. preparing the subject

ca al yti c emildl cippearp Msteitbetowh conprises the steps of providing an
-acidi ¢ hydrocarbon streamhaving an acid nunber of at |east about

OF THE INVENTION

In accordance with the invention, the foregoing objects
and advantages are readily attained.
According to the invention, a process for the steam

10 conversion of a hydrocarbon feedstock in the presence of a
catalyst is provided, which process comprises the steps of
(a) providing a catalytic emulsion comprising a water in oil
emulsion containing a first alkali metal and a second metal
selected from the group consisting of Group VIII non-noble

L5 metals, alkaline earth metals and mixtures thereof; (b)
mixing the catalytic emulsion with a hydrocarbon feedstock
to provide a reaction mixture; and (c) subjecting the
reaction mixture to steam-conversion conditions so as to
provide an upgraded hydrocarbon product.

20 Further according to the invention, the process for
steam.conversion preferably comprises the steps of providing
an acidic hydrocarbon stream having an acid number of at
least about 0.4 mg KOH/g of hydrocarbon; providing a first

solution of said first alkali metal in water; mixing the
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"0.4 ny KOH g of hydrocarbon; providing a first solution of said first

akkali metal in water; mxing the acidic hydrocarbon stream and the first
solutign so as to at | east partially neutralize said hydrocarbon stream and
form.a ssubstantially honogeneous m xture wherein said alkali netal reacts
with said hydrocarbon streamto forman alkali organic salt; providin
second solution of said second netal in water; and m xi ng the subs?&ﬂgiﬁlly
honogeneous -4- mxture and the second solutlon t.o proyi de sai

catal yti c efidif hygreca Wﬁ?@\l and T¢he mﬁl@g\ UgLPR; F‘édas to at

eferre nbodi ention fol

doect Lot1 on Pladk SELLED FIPSE 202 oL IS MMENAoh bLoEy A corn

oprsent La‘)gu@ss«saﬂfgfiﬁgﬁ@%%@% a%?u#.go‘?ﬁgfégﬁ‘r”)%%%é”séﬁm

POSuet o P YLARLA e 8 B SORREAR e M e B BRI s

preepar ati on &‘f’g&f@té’él@} Cpf‘(Wi&iRé‘ énsé‘ESR&dé‘Gf@ti‘bﬁhof hgaid second

' metal in water; and mixing the substantially homogeneous
mixture and the second solution to provide éaid catalytic
emulsion.

A catalytic emulsion for steam conversion of a

L0 hydrocarbon feedstock is also provided according to the
invention which comprises a water in oil emulsion containing
a first alkali metal and a second metal selected from the
group consisting of Group VIII non-noble metals, alkaline
earth metals and mixtures thereof.

15 A process for preparing the subject catalytic emulsion
is provided which comprises the steps of providing an acidic
hydrocarbon stream having an acid number of at least about
0.4 mg KOH/g of hydrocarbon; providing a first solution of
said first alkali metal in water; mixing the acidic

20 hydrocarbon stream and the first solution so as to at least
partially neutralize said hydrocarbon stream and form a
substantially homogeneous mixture wherein said alkali metal
reacts with said hydrocarbon stream to form an alkali

organic salt; providing a second solution of said second

25 metal in water; and mixing the substantially homogeneous
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present invention. DETAILED DESCRI PTION The invention relates to a steam
cenversion process and catal yst for use in upgrading a heavy hydrocarbon
feedst ock such as an extra heavy crude or feedstock including a residue
fraction having a boiling point greater than 500[err]C, and to a process
for preparing the catalyst. In accordance wth the invention, a steam
conversi on process and catal yst are provided which advantageously Sﬂh&hEe
conversi on of ,such heavy hydrocarbon feedstock as

conver si on oBEXFHER aeﬁn'gheoﬁeeﬂwoﬁa%uwgar ESkPHgVSF‘et ﬁé%ﬂaFaEFé}SEilﬁg
procedures, and further whi ch provide a | ower production rate of

undesi rabl e £BRg: 39 products such as coke. The feedstock to be treated in
accordance with the present invention nay be any suitabl e heavy hydrocarbon
f eedst ock wherein conversion to lighter nore valuable products is desired.
The feedstock may, for ex3jfijg HTEAE ] 4 WGy resi due fraction
having a boiling point greater aV|ng a significant

portion having a ﬂoaétamealaésefsgt%nt Bﬁnpéeﬁéfféhceﬁaddiﬁeadsl bEotRk

S invention follows, with reference to the attached drawings,
wherein:
Figure 1 is a schematic representation of a steam
conversion process in accordance with the present invention;
Figure 2 is a schematic representation of a process for
Lo production of a synthetic crude oil in accordance with the
present invention; and
Figure 3 is a schematic illustration of a process for
preparation of a catalytic emﬁlsion in accordance with the

present invention.

L5. DETATILED SCRIPTION
The invention relates to a steam conversion process and
catalyst for use in upgrading a heavy hydrocarbon feedstock
such as an extra heavy crude or feedstock including a
residue fraction having a boiling point greater than 500°C,
20 " and to a process for preparing the catalyst.
In accordance with fhe invention, a steam conversion
process and catalyst are provided which advantageously

enhance conversion of such heavy hydrocarbon feedstock as
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porfion;having a boiling point in the 350-500[err]C range, or may be
substantially the residue fraction itself, for exanple after fractionating
of a particular initial feedstock, or could be a vacuumresi due or any
ot’her suitable feed. Table 1 set forth bel ow contains characteristics of a
typi cal exanple of a suitable feedstock for treatnment in accordangg;@fJ1
the i nvention. TABLE 1 Vacuum Resi due Characteri zation

Cont ent Car g?&?%ew )to conversion obtained using cb“riéie%ﬂﬁ%ﬂ?idr ogen (% wt)

10. 6 Sul fur trogen (% wt)

0.52 Metal sfpPpPeaking or thermal cracking procedur@iS Aa Fhdther
6 Asphal tenes (% wt) 11 Conradson Carbon (% w)

18. 6 500C+ wHivh) provide a lower production rate o35 uridesdtabie Wilia r]F,
cst) -~ 2940 A vacuumresidue as characterized in Table

1 is an exabg-produatsuisuahl asf eolkat.ock which can advantageously be treated

I n accordance with the present invention. O

5 The feedstock to be treated in accordance with the
present invention may be any suitable heavy hydrocarbon
feedstock wherein conversion to lighter more valuable
products is desired. The feedstock may, for example, be a
feedstock including a residue fraction having a boiling

.0 point greater than 500°C or having a significant portion
having a boiling point greater than 500°C and an additional
portion having a boiling point in the 350-500°C range, or
may be substantially the residue fraction itself, for
example after fractionating of a particular initial

LS feedstock, or could be a vacuum residue or any other
suitable feed. Table 1 set forth below contains

characteristics of a typical example of a suitable feedstock

for treatment in accordance with the invention.

This Sheet Has Been Replaced

R




course, nunerous other feeds could be treated as well. In accordance with
the invention, a steam conversion process is provided for upgrading a heavy
hydr ocar bon feedstock such as that of Table 1 so as to upgrade the

hydr ocar bon feedstock to provide |ighter, nore-val uable products. According
to the invention, the feedstock is contacted, under steam conversi
conditions, with a catalyst according to the invention in the forngaTzﬁo
catalytic water in oil emulsion contaimggié;ﬁirst al kali metal and a
second netal selected from G oup-VIlI - e netals, alkaline earth

metal s, and m xt /¥, Nydrocarbon fe i's
upgraded Stean1qq g to the |nvent|g%ﬁF%§#ude a

t enperature of be@gfganapgu&t§60[err]c to about 520[err] C, 843
preferably betweegydboyén4iP[@€y] C to about 470C a pressure oigless than
ors equal to abouts@Dfups(s wby preferably between about 5 psi tp.about 600
psi, ideally | essNitwogen ¢guat)to about 300 psi and preferabl yobsgween
about 10 psi to aMetals8O0Q0ppm); a |iquid hourly space velocity 686bet ween
about 0.001 h[errAPIoGravwity3.5 h[err] dependi ng upon the desiré&d severity

of treatnent; andAsphabhtemean(fnwbtht between about 1% to 11
LO Conradson Carbon (% wt) 18.6
' 500°C+ (% wt) , 95

Viscosity (210°F, cst) 2940

A vacuum residue as characterized in Table 1 is an

example of a suitable feedstock which can advantageously be
L5 treated in accordance with the present invention. Of
course, numerous other feeds could be treated as well.

In. accordance with the invention, a steam conversion
process is provided for upgrading a heavy hydrocarbon
feedstock such as.that of Table 1 so as to upgrade the

10 hydrocarbon feedstock to provide lighter, more valuable
products. According to the invention, the feedstock is
contacted, under steam conversion conditions, with a
catalyst according to the invention in the form of a
catalytic water in oil emulsion containing a first alkali

2 metal and a second metal selected from Group-VIII non-noble
metals, alkaline earth metals, and mixtures thereof, whereby
the heavy hydrocarbon feedstock is upgraded.

Steam conversion conditions according to the invention

include a temperature of between about 360°C to about 520°C,
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about 15% wt ., preferably between about 3%to about 12% w . based upon the
feed.” Dependi ng upon the feedstock to be treated, process pressure nay
suitably be substantially atnospheric, or may be somewhat higher, for
exanpl er bet ween about 50 psi to about 600 psi, preferably between about 100
psi to about 300 psi. Steam conversion conditions are advantageous_as
conpared to conventional conversion with hydrogen because | ower pr%g§ﬁigs

b dth d d ' ip_h . h
Conversi on PEREEERRIY | RECHFRR cpoRhURhe: Ora ¥ERRET Ao 8hun, PRRSBHFRCRE of

equi prent ang?;getﬁgxebégéﬁgggg@ | DG gbﬁvﬁéggngﬁgsﬁyéféraggfagﬁéﬁé¥ﬁt or

catal ytic enul'sTon accor he presen ron"1s pre

provi ded inp{.ﬂéué% %Q{ fogh ti@o@iésf”“i&é&ﬂ%%pi&fsgréﬁéﬁ 82aVkgdainto

average droplet size o ss than or equal to about 10 m crons, re

preferably |g8sut 960 0psEiand preflpably BLteween  aBAAtNEYi pdi to-&bodtratio
of water to oil by volune of between about 0.1 to about 0.4, nore

preferably beooessipbauliguid heutlpusplce. véleeityngft betwaenhnabouton, the
catalytic enmulsion is
0.001 h'! to about 3.5 h'! depending upon the desired severity
of treatment; and steam in an amount between about 1% to
about 15% wt., preferably between about 3% to about 12% wt.
based upon the feed.

Lo Depending upon the feedstock to be treated, process
pressure may suitably be substantially atmospheric, or may
be somewhat higher, for example between about 50 psi to
about 600 psi, preferably between about 100 psi to about 300
psi.

L5 Steam conversion conditions are advantageous as
compared to conventional conversion with hydrogen because
lower pressures can be used than would be needed to maintain
hydrogen. Thus, the steam conversion process of the present
invention allows for reduction in.cost of equipment and the

20 like for operatihg at elevated pressures.

The catalyst or catalytic emulsion according to the
present invention is preferably provided in the form of a
water-in-oil emulsion, preferably'having an average droplet

size of less than or equal to about 10 microns, more

25 preferably less than or equal to about 5 microns, and haVing

8
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provided so as to include a first alkali netal, preferably potassium
sedi um or m xtures thereof, and a second netal which may preferably be a
G oup VIII non-noble netal, preferably nickel or cobalt, or an al kaline
earth -nmetal, preferably calciumor magnesium or m xtures thereof. The
catalytic emul sion may suitably contain various conbinations of the above
first and second netals, and particularly preferred conbinations ifZraie
pot assi um and ni ckel ; _sodi um and pj ckel ; sodi um and calciug;“ nd sodi um

cal ci um and HiExeto 9fWater| (9 1LY sYohume PE, bgFyeen 2 Pnt FPrst
| kal i tal_.at trati f | east ab 10, QO th
catalytic oheyd 6 8o oFE proestehly, Bitnedn thotP 0 1o L8P 2RERE 0535 1"
d t al [ ' t 5; : 20: 1,
rore pr of or Aofaif Lo pnd Pl fbbnblolt LRETAR0ANE Be el G18ROKE 101 L
| nvent i on, tﬁ‘ﬁoﬁf&é& V4o Ca b S{AB1E % pﬁeff{'é{?' XIEEEgaﬁﬁéaQ)’ afeféﬁf.agy?n

aci di ¢ hydrocarbon stream preftera avi ng an acl nber of at |eas

agput 0.5 ng:&ﬁi‘ﬂi&ﬁ, hyéld DeR ' &8 'mi¥EeFEE NthEeds | JandReseténdehetal by
ASTMD 664-89. The acid nunber, as set forth in ASTND 664-89, is the

quantity of wisbeh waprpseferablyibéi §rersupf vpDI aashenobydrastde, per gram

of sample, preferably nickel or cobalt, or an alkaline earth metal,
preferably calcium or magnesium, or mixtures thereof. The
catalytic emulsion may suitably contain various combinations

.0 of the above first and second metals, and particularly
preferred combinations include potassium and nickel; sodium
and nickel; sodium and calcium; and sodium, calcium and
nickel. The catalytic emulsion preferably contains the
first alkali metal at a concentration of at least about

.5 10,000 ppm based upon the catalytic emulsion, and also
preferably contains first alkali metal and second metal at a
ratio by weight of between about 0.5:1 to about 20:1, more
preferably between about 1:1 to about 10:1.

In accordance with the invention, the catalytic

10 emulsion is preferably prepared by providing an acidic
hydrbcarbon stream, preferably having an acid number of at
least about 0.5 mg KOH/g of hydrocarbon, wherein the acid
number is defined by ASTMD 664-89. The acid number, as set
forth in ASTMD 664-89, is the quantity of base, expressed in

15 milligrams of potassium hydroxide per gram of sample,

9
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-9- required to titrate a sanple in the solvent fromits initial meter
reading to a neter reading corresponding to a freshly prepared non-aqueous
basic buffer solution. In the present invention, this nunber is used to
refer to the quantity of base required to neutralize the acidity of the

aci di ¢ hydrocarbon stream being used to prepare the catalytic enuli%og gf
the present invention. To the acidic hydrocarbon stream water sol GfT 18 of

the desired catalys t aye added as fol]lows DL EP t desi

catal ytic edﬂF§?%ﬁ?&A£§d€%€¥%ﬁeo? ?ﬂﬂpf?ri? g?%af%fﬁgﬁglEﬁﬁmmgﬁﬁrfﬁ§£fgl
provi ded for_1dX] ; t ¢l Qi earhb s Accprdin e

I nventi on, t*é?%%?ﬁ?%%%ﬁ%féﬁl%é*?e%%P%?égﬁ&éaggFE%éggﬁg%égag§yéa£§%§ﬁ;gted
solution co L.l | & 5 v idhe sfhu [ hat  of
the sol uti onris at%ﬁ?%ﬁ% eég% uir%e%bﬁhn%%?#tﬁgl‘gg%ﬁﬁét [ %% %%n?fieggit‘ﬁe
poi nt beyondindénbiesldi thDdahuabédl iseéed ¥oULéfept tdi Ehel g@anhbitypl ofi on
and woul d, instead, precipitate fromthe solution. Mire dilute solutions
caul d be usdshsdareqeired heovneéutrabizeathe adildiitgndf theaacpdit of the
catal ytic emul sion and eventual ly nust be vaporized during treatment of the

f eedst ock. |hydsocacheh cstrearfbeing usedrbei preparesthet cahalytiadi cat ed

above within about 5% of the saturation point so as to avoid unnecessary
emulsion of the present invention.

To the acidic hydrocarbon stream, water solutions of
the desired catalyst metals are added as follows to prepare
.0 the desired catalytic emulsion.
A solution of the first alkali metal in water is
provided for mixing with the acidic hydrocarbon strean.
According to the invention, the solution of alkali metal in
water is preferably a saturated solution containing alkali
.5 metal within about 5% of the saturation point of the
solution at ambient temperature, wherein the saturation
point is the point beyond which additional alkali metal
would not dissolve in solution and would, instead,
precipitate from the solution. More dilute solutions could
:0 be useqd, howeﬁer, the volume of water added ends up as part
of the catalytic emulsion and eventually must be vaporized
during treatment of the feedstock. It is therefore
preferred to provide the solution as indicated above within
about 5% of the saturation point so as to aveoid unnecessary

15 heating demands.

10
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heati ng demands. -10- According to the invention, the acidic hydrocarbon
stream and sol ution of alkali netal in water are conbined and ni xed so as
to at least partially neutralize the hydrocarbon streamand forma
substantially honbgeneous m xture wherein the al kali nmetal reacts with the
hydr ocarbon streamto provide an alkali organic salt, and preferably reacts
wi th naphthenic acid contained in the hydrocarbon streamto provide 210

1 OIS Aol e 5 Bl I AR,
. . ri xi . . ol

Eﬁgoginéoﬁsmrﬁ o, i AR Of Thbka b g1 I bt Serd akBTheA ! |V

ydr ocar bon sérgfla@g%)f & ttcpfat‘f‘l@ét{@é?%i?%ﬁnpgﬁ??ﬂife%@m ed such

t hat substanti kal i nmetal reac organic salt,

preferably aljdtodabdlcftresi! dnd VoI &lshiss€anLailyl homégénaseser ably
substantially "'neutralizing acidity of the hydrocarbon stream This helps to

ingire the subbttité aHerdDimges ealikal Doneea] abeactofwitie ehéchydretatbont o
the end catal yst emul sion.
stream to provide an alkali organic salt, and preferably
reacts with naphthenic acid contained in the hydrocarbon
strean to provide an alkali naphthenic salt. This step can
be carried out entirely within a mixer, if desired, or the
Lo streams may be combined upstream of a mixer and fed to the
mixer for suitable mixing to provide the desired
substantially homogeneous mixture, which may at this point
be an emulsion. The hydrocarbon stream and amount of alkali
metal are preferably selected such that substantially all
15 alkali metal reacts to form alkali organic salt, preferably
alkali naphthenic salt, while at least partially and
preferably substantially neutralizing acidity of the
hydrocarbon stream. This helps to insure the substantially
homogeneous incorporation of the alkali metal into the end
20 catalyst emulsion.

Conversion of alkali metal to alkali organic salt is
desirable because alkali still in hydroxide form in the
mixture could react with second metal salts during later
mixing to provide undesirable second metal oxides such as

25 nickel oxide which adversely affect the overall process.

11
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Conversion of alkali metal to alkali organic salt is desirable because

alkali still in hydroxide formin the mxture could react with second netal
salts during later mxing to provide undesirable second netal oxides such
as ‘ni ckel oxide which adversely affect the overall process. Furt her,

remai ning high acidity is, in nost cases, undesirable as corrosive to
m xi ng equi pnent and the |ike. A second solutlon IS prOV|ded of th@?’s@&I¢hd

metal, Goup_VLIlLl non-nobl.e net aIk arth _net al a mxture of
both, in wat &PF 5’3&?&?&"&6\%?\ i{jl&y af HHBIRP ta ﬁ%fr'at ed

\?\AO![ ﬁlt Inozr;bout Eé?% qrr'tﬁ:.‘rg‘erl:"ei%lre era 0@ Q'%hszlrl:’ gnn @'@%%ﬁ%@%ﬁ uré:?llréon pol nt of

the second sol utlgnseﬂa%asm%%tfi' s iptoYidled A %nY W nibddls Second

solution in the formof an acetate, as nickel acetate, for exanple

The second S@réupOVIIT ol noble a@taar)d aleAdnd ldarte metall dit iadl |y

honbgeneous m xture of the first solution and acidic stream as descri bed

absve. The sadsotthreoloft bathgndrs watient | ghe/ sewurge sxdut o tis alswy be
conbined in a mxing apparatus for carrying out the m xing step, or

upstream of prefenably apsataratedasolawtiion mosic prefenably containing

suitable second metal in an amount within about 5%, more

preferably within about 2% of the saturation point of the
second solution. The second metal is preferably provided in

10 the second solution in the form of an acetate, such as
nickel acetate, for example.

The second solution is then combined and mixed with the
substantially homogeneous mixture of the first solution and
acidic stream as described above. The second solption and

15 substantially homogeneous mixture may be combined in a
mixing apparatus for carrying out the mixing step, or
upstream of the mixing apparatus, as desired in accordance
with the parameters of a specific process.

This second mixing step wherein the second solufion is

20 mixed with the substantially homogeneous mixture provides
the catalytic emulsion as.described above, wherein the first
alkali metal in the form of alkali naphthenic salt is
located in the interface between water droplets and the

continuous 0il phase and acts as a surfactant, and wherein

12
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with the paraneters of a specific process. This second m xi ng step wherein
t he seécond solution is mixed with the substantially honbgeneous m xture
provi des the catal ytic emul sion as descri bed above, wherein the first

al Kali metal in the formof alkali naphthenic salt is |located in the

I nterface between water droplets and the continuous oil phase and acts as a
surfactant, and wherein -12- the second netal remains dissol ved 37T2%4%

wat er droplets of the enulsion. It should he noted. that the njxi ste as
sot forth abbhe SPEORM: Mezalorenadns, danodved hte NAYRH ATARNRES (P4 ho
art and whic Lornﬁ nQ Bart of the present invention. In accordance with
‘the inventiom % & &538 ¢ hydrocarbon stream from which the catalytic

| sion i d | ' f 4
KOH g L0 abont 208 CrsiRE B hoted Hhale che Wi etUal Sl 10 Horkl 0
hydrocarbon fggdet agle tark?ddd drtetsinly Ripirtt! WHidr i9ivaldl krithiliih

Alternatively, the acidic hydrocarbon stream can be provided from any ot her
supt abl e southe. akt apdpwhiieh’ Fodrmsing Ppariciod tHyy prasEnonimtdmaBmont ai n

an organic acid, preferably naphthenic acid, which
' In accordance with the invention, the acidic

hydrocarbon stream.from which the catalytic emulsion is
prepared preferably has an acid number of between about 0.4
mg KOH/g to about 300 mg KOH/g. This stream can be obtained

L0 from the heavy hydrocarbon feedstock to be treated, if the
feedstock is suitably acidic. Alternatively, the acidic
hydrocarbon étream can be provided from any other suitable
source. It is preferred that the acidic hydrocarbon stream
contain an organic acid, preferably naphthenic acid, which

L5 has beeﬁ found to advantageously react with alkali metal
during preparation of the catalytic emulsion so as to
provide the desired alkali naphthenic salt which
advantageously acts as a surfactant to provide additional
stability ;nd desired droplet size for the catalytic

20 emulsion of the present invention.

During the mixing steps, the alkali naphthenic salt

migrates to the interface between water droplets and the oil
continuous phase of the catalytic emulsion and acts as a
surfactant to assist in maintaining the stability of the

25 emulsion, and helps to insure a sufficiently small drdplet

13
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has been found to advantageously react with alkali netal during preparation
ofc the catalytic enulsion so as to provide the desired al kali naphthenic
salt whjch advantageously acts as a surfactant to provi de additi onal
stability and desired droplet size for the catalytic emulsion of the
present invention. During the mxing steps, the alkali naphthenic 3249
mgrates to the interface between water droplets and the oil continuous

phase of theg§abalmlich ?E‘B’v&h@& 28¢ doba ATsPetsibACbFcheO saTONA metal
mai ntaining the stability of the enul’sion, and helps to insure a

sufficientlyignghe #eefkebck. - 13- size which provides for good di spersion
of the second netal in the feedstock. Use of the catal ytic enul sion -
cont ai ni ng t he catakybifcther satalgtiecemilsion contaiminge thel ratalyddct o

enhance the rapid distribution of the catalytic netals throughout a

f eedst ock befaygstpgnddsecavdomegtadst advantpgeousd yosexvespitos enhaneecthieon
so_as to greatly inprove conversion of the heavy residue fraction or other

foBdst ook, VRRRAAELSEraAbRtiencel $hencata lytie nete s EhroRgiouE:a

catal yti c netal re.substantially di spersed throughout the feedstock
y feeas%ock being upgra%ed a%cordQng to %he process o %%e

present invention so as to greatly improve conversion of the
.heavy residue fraction or other feedstock. When the
catalytic emulsion and feedstock are mixed,.the catalytic

L0 metals are substantially dispersed throughout the feedstock
and it is believed that steam conversion conditions then
serve to vaporize water from the emulsion to provide at
least some of the steam requirements for the process and
also to result in a very fine particulate, partly solid and

15 partly melted, of the first and second catalytic metals in
close contact with the feedstock thereby enhancing the
desired conversion to lighter products.

Furthermore, the steam conversion process of the

present invention results, under conditions of increased

20 severity, in provision of an upgraded hydrocarbon product,
and also a residue or coke by-product which, while being of
a greatly reduced amount as compared to conventional
processes, has also been found to contain the spent first
and second catalytic metals. The by-product is either

25 residue or coke or both depending upon sevefity of the

14
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and it i's believed that steam conversion conditions then serve to vaporize
water ‘fromthe emul sion to provide at | east sonme of the steamrequirenents
for the.process and also to result in a very fine particulate, partly solid
and partly nelted, of the first and second catalytic netals in close
contact with the feedstock thereby enhancing the desired conversiog;;&lo

| i ghter products. Furthernore, the steam conversion process of the "present

i nvention rei))l]}J ross“ndeirn Ca%rtda‘}ﬂ:% Q&érﬁctrh%“ rd'tt éﬁ(heé r@é&ﬂ i on of

an upgraded carbon pr ct, and also a residue or c - product

whi ch,” whi | e jhRieRit i¥in 2 tHet AdKe 'R 4R P H-prodiR als ridr xUpIRNt | Onal

processes, has al so been found to contain the spent first and second
catal yti c netfartheh&rdatied)d fr ideapiples threRigh! deralinkizatidmwifor
dependi ng upon severity of the -14- process. In accordance with the
process of t hresideecnr igasdftiicatiardomlonke, tesimbeover thelcatalytic
preferably further treated, for-exanple through desalinization for residue
or Sgasi f i cat me¥alsr fo3k subsequeardy aise i Erepaning matalytico emsdqQnent
use in preparing catal ytic enul sion for continuing steam conversion
processes. SEOK soxtdawing steam conversion processes. Such procedures
have been found to recover a large amount of the alkali
metal when residue is desalted and, in some cases, to
provide a recovery of greater than 100% of the second metal,
10 especially Group VIII non-noble metal, when gasification of
the carbonaceous solid (coke) by-product is performed along
with a high yield of recovery of alkali metal. When the by-
product is mainly residue, it can be desalted for metal
recovery by dilution for example up to about 14° API and
15 then transported for conventional desalinization.
In a typical process in accordance with the invention,
a heavy hydrocarbon feed is passed through a furnace for
providing a desired temperature, and then to a fractionator
for separating out various fractions to provide the heavy
20 hydrocarbon residue feedstock which is to be treated in
accordance with the present invention.
If the by-product of the process is rich in solid
(i.e., coke greater than or equal to about 5%), the residue

can be gasified or controlled combusted, and the resulting

25 ash can be washed to recover alkali metal by water

15
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have been found to recover a |arge anount of the alkali netal when residue o

i s desalted and, in sonme cases, to provide a recovery of greater than 100%
of the second netal, especially G oup VIII non-noble netal, when
gasification of the carbonaceous solid (coke) by-product is performed al ong
with a high yield of recovery of alkali netal. Wen the by- productgd Sy
mainly residue, it can be desalted for netal recovery by dilution for

exanpl e up t ai&fa&twrﬁwiﬁla@%ﬂﬁmﬂﬂ@wd Shrl Be AT VYA filthe

desalinization. In a typical proCess in accordance with the invention, a

heavy hydr ocpriedernedf ©ojaana@dakionlighte proaaee NRCcopr whibHd#n dgsi r ed
tenperature, and then to a fractionator for separating out various

fracti ons tocaonwerted Hnteadckeld avetdte usivigl ucdter daink athimdons to be
treated in accordance with the present invention. If the by-product of the
process is ritemperadniried (iThis ofblowwrsmatiss fidrarthe cagelwheraithe 5%,

the residue can be gasified or controll ed conbusted, and the resulting ash
ca® be washesecondemetal diskaiiickedt.al Burthenyr recovery difduighenthin | e
any remining solid can be treated in the presence of (I}err and anmmoni a
to produce Ni ,qq thﬁ“qggqgﬂpqggel can be obtained using this method

since some nickel indigenous to the feed is recovered above
and beyond the process nickel used in forming the catalytic
emulsion. |
10 Referring now to the drawings, Figure 1 schematically
illustrates an'example of a.system for carrying out the
steam conversion process of the present invention.
Referring to Figure 1, heavy hydrocarbon feedstock to
be treated is fed to a furnace 10 for heating to a suitable
15 temperature, and then to an atmospheric or vacuum
fractionator 12 for separating off light components.
Heavier components from fractionator 12 are fed toward
another furnace 14 for further heating, and subsequently to
a soaker/reactor 16 for carrying out the conversion process.
20 Aé shown in Figure 1, a catalyst preparation unit or station
| 18 is provided wherein the catalytic emulsion of the present
invention is prepared. This catalytic emulsion can be mixed
with the feedstock to be converfed at a number of different
locations. Figure 1 shows the gatalytic emulsion being

25 injected to the feedstock after fractionator 12 and before
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converted into nickel acetate using acetic acid at roomtenperature. This
of- course is for the case where the second netal is nickel. Further,
‘recovery of higher than 100% of the spent nickel can be obtained using this
.method since sone nickel indigenous to the feed is recovered above and
‘beyond the process nickel used in formng the catalytic enul sion. Bgkgani ng
now to the drawi ngs, Figure 1 schematically illustrates an exanple of a
system for cgurpacg 24t tARternativeldysr eatalptdceemudsibhecpuddebe
invention. Referring to Figure 1, heavy hydrocarbon feedstock to be treated
is fed to a hixedcwithD the hydrocgrbonafeedstbck a&tptr furnacead@® andn to
an atnospheric or vacuumfractionator 12 for separating off Iight
conponents. beforer fragbdnpators igm ABadnfdgated by ppdantedOyoRlr §°8ASt her
furnace 14 for further heating, and subsequently to a soaker/reactor 16 for
carryi ng out Pehantsrdurefoaf ey cEurnage §ﬂoﬂﬁdi%efP§8r§°§Fe§/€&P&F?§t16
prgparation unit.or station 18_|s provided wherein the catal ytic emul sion
of5the presef® FRO¥R: ARG PPIN rabared. This catal ytic enul sion can be nixed
with the feedstocgtkg%b?e?gg¥§h%egoaki§uggnggrtgg ggghﬁagngflocatlons.
alytrc e e

Figure 1 shows the ca | ST on I'ng~i'nject [0 the feedstock after *
fractionatorgd2xapyrB8ERbE 16 is recombined with light products from

fractionator 12, and fed to cyclone stripper 24 wherein
upgraded hydrocarbon products are separated from by-

.0 prodﬁcts. The upgraded product is fed to ffactionator 26
where the upgraded product is separated into various
fractions including a gas topping, naphtha, gasoil and
bottoms, while by-product is fed through a heat exchanger 28
to a desalting unit 30 for additional processing as desired.

(s Diluent may be added to this fraction, as shown in the
drawing, as desired.

At desalting unit 30, catalytic metals are recovered
from the by-products, and are preferably returned to
catalyst preparation unit 18 for use in preparing additional

20 catalytic emulsion for use in the process of the present
invention, with additional or make-up metals being added as
needed. Further, and also shown in Figure 1, a portion of
feedstock from furnace 10 may be diverted to catalyst
preparation unit 18, if desired for use as the acidic

25 hydrocarbon stream from which the catalytic emulsion is

17
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-16- furnace 14. Alternatively, catalytic emulsion could be mixed with the
hydr ocar bon feedstock after furnace 10 and before fractionator 12, as

i ndi cat ed by point 20, or could be introduced after furnace 14 and before
sodker/reactor 16 as shown at point 22. Still referring to Figure 1, the
product of soaker/reactor 16 is reconbined with [ight products frogy-210
fractionator 12, and fed to cyclone stripper 24 wherein upgraded

hydrocar bon ﬁ-&ﬂ&'ﬁé& aren$8PREhaFticaTaBYy prefepableThe tR@r aded product
is fed to fractionator 26 where the upgraded product is separated into

vari ous fraq%y@ﬂécaﬂﬁbﬂdféedﬁtaaﬁ toppentreatedt has gasditient aciddty,
whi |l e by-product is fed through a heat exchanger 28 to a desalting unit 30

for additionat ptheessunfjaatantscontienti| uent may be added to this
fraction, as shown in the drawi ng, as desired. At desalting unit 30,
catal ytic metal s &teshesbdepSdcouraet he hotedothatsaltheug eapsehemabig
returned to catal yst preparation unit 18 for use,in preparing additi onal
caal ytic erkfRYefentaticr ff ?hﬁyﬁFGBeggroFaFﬁglﬁgeSEﬁttﬁﬁvgﬂPV8ﬁ51ﬂPth

ddi t | k Is b gdded ded. F th d.al h
" Figure 1 PEOGERE| OF ERG[ BEREPBEK LAFERF FAPnAGeoA8 Moy ioE 1A DR: Recths

catalyst process could of course be carried out using different steps
and different equipment, and no limitation upon the scope of
the present invention is intended.

.0 Referring now to Figure 2, an alternate schematic
representation of a process in accordance with the present
invention is illustrated in connection with a process for
producing synthetic crude oil from éxtra heavy crude oil.

Referring to Figure 2, an extra heavy crude feedstock

.5 "typically having a low API gravity, for example less than or
equal to about 10°, may suitably be mixed with a diluent to
increase the API gravity, for example to about 14°, so as to
allow treatment of the feedstock at a conventional desalting
unit 32. From desalting unit 32, the desalted feed may

10 suitably be fed to an atmospheric distillation unit 34,
wherein diluent for subsequent feedstock dilution is
separated, as are other lighter products and an atmospheric
residue. The atmospheric residue is preferably mixed with
catalytic emulsion according to the invention from a

15 catalyst preparation station 36, and fed to a soaker/reactor

18
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preparation unit 18, if desired for use as the acidic hydrocarbon stream

f r.-om whi ¢ch the catalytic enulsion is -17- prepared. This is particularly
preferable if the hydrocarbon feedstock to be treated has sufficient
‘acidityror other surfactant content. It should of course be noted that

al though a schematic representation of a systemfor carrying out t§g.z3¢0
conversion process of the present invention is shown in Figure 1, the

process coul $ Of o Ll SPy D CaiE | e OBdNVELrSTofll b cERB! ppbeaAtanfvehtiehent
equi pnment, and no limtation upon the scope of the present invention is

i ntended. ReA£rshdévinothé ombkture 3f feedstockahndseatalditicr epukstohaison
of a process in accordance with the present invention is illustrated in

connecti on vexposedrixessaker/peactor n3s stat stéam conversibnf comlikions,
heavy crude oil. Referring to Figure 2,. an extra heavy crude feedstock

typi cal | y hafemeexanple /®| ppessure of 010 chang| andetemparaturecqfiaft4P8Cabout
1gerr], may suitablﬁ/ be mxed with a diluent to irncrease_the APl gravity,

f & exanpl e FxPmRRAKen{Eea¢tor 38 518 PReYEded aRt HRgraded; RRAreeatPeBk at

2 Convent oral gesel 11,0% U oL B ESEh hTr 4B budank6r 8574 8 o

well as catalytic metal from the catalytic emulsion. This
by-product mixture is fed to a heat exchanger 40 and thén to
a desalting unit 42 where catalytic metal salts are removed

.0 through gasification and/or desalinization and returned to
catalyst preparation station 36, while a transportable
synthetic crude oil product of the present process is
provided typically having an improved API gravity, for
example greater than or equal to 13°. |

.5 It should of course be appreciated that although Figure
2 constitutes a schematic representatibn of a preferred
embodiment of the process of the present invention, no
limitation upon the sé;pe of the present invention is
intended.

10 Referring now to Figure 3, a furfher schematic
representation of a process for preparing a catalytic
emulsion in accordance with the present invention is
provided. Figure 3 shows an inlet of an aqidic-hydrocarbon
stream such as a naphthenic acid rich hydrocarbon stream

15 which is fed to a heat exchanger 44, and then mixed with a
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suitably be fed to an atnospheric distillation unit 34, wherein diluent for
subsequent feedstock dilution is separated, as are other lighter products
and an at nospheric residue. The atnospheric residue is preferably m xed

‘Wi t'h catalytic enul sion according to the invention froma catal yst
‘preparation station 36, and fed to a soaker/reactor -18- 38 forggaguygi ng
‘out the conversion of the present invention. As shown, the nixture of

f eedst ock ansatatratedi sobatiehoofi slkapbshydroxidekin/ wateror BBeto steam
conversion conditions, for exanple a pressure of 10 barg and tenperature of
440[err] C. Pnaphthehic/ ae&dtniclsastsepmoandeaaturapgdaaguahgkdseé&tben
product and a by-product containing residue and/or coke as well  as

catal yti c neaege preferablymixedi incguitablke preRopLigpofibat arkQiE¥ PE fed
to a heat exchanger 40 and then to uni t where cata

desaltin 4 ic
netal salts &i@ hﬁﬂﬁ@%ﬂrPﬂFoﬁﬁﬁeﬁﬁsffy%ﬁtFﬁﬁsgnB?SFlﬂiéﬁlPﬁPEH?'bﬁzénd
(e 10 SRAoLUBleBLERRIR| O LFKARE Flardlile o' ERRSBRLRERLER
L2L09) BEMEoA e SR £ SRR A AT pate e
reaction is enhanced, and an emulsion may be formed, in a
mixer 46 to which the hydrocarbon stream/alkali saturated
solution mixture is fed. After this step, the mixture is
0 passed from mixer 46 to a finishing station 48 for
neutralization of any remaining acidity of the hydrocarbon
stream, if needed. Following finishing station 48, a second
saturated solution of the second catalytic metal, in this
example a solution of nickel acetate in water, is mixed with
5 the mixture from finishing station 48 and passed to an
additional mixer 50 wherein sufficient mixing energy is
imparted to provide the desired catalytic water-in-oil
emulsion having the first alkali metal in the form of an
alkali naphthenic salt located at the interface between
0 water droplets and the continuous o0il phase and also acting
as a surfactant, and having the second metal, in this case
nickel acetate, dissolved in the water droplets of the
emulsion. The alkali naphthenic salt surfactant serves to
provide the desired small droplet size which advantageously

5 results in good dispersion of the catalytic metal,

20
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2 constitutes a schematic representation of a preferred enbodi nent of the
process of the present invention, no lintation upon the scope of the
present .invention is intended. Referring nowto Figure 3, a further
'schemati'c representation of a process for preparing a catalytic enulsion in
accordance with the present invention is provided. Figure 3 shows arg3t3£4
of an aci di c hydrocarbon stream such as a naphthenic acid rich hydrocarbon

stream whi ch iespe’dald yo thedlsedemd tatia144 i Metdlen th Wid egeastodi®-
saturated solution of alkali hydroxide in water. The naphthenic acid rich

stream and satbd dectpriaded adcdridihgtd whe dmiEntivned in suitable
proportion that acidity of the hydrocarbon streamis at |east partially
neutralized, .and sThet amilsilon alady dhex ibehpirtssedico ian hififexmthank &R, if
solution is reacted to formal kali naphthenic salt. This reaction is
enhanced, andnsededy @indn smbseghenflydo ian treatmentycsystemitor tskeam
hydr ocarbon stream al kali saturated solution mxture js fed. After this

stefl, the ni xconversions &fdar heavy hydrasarbon fead {ihpegekrdanre ¢ ith

neutralization of any r i nin i di f th dr ocar
eutralization, ol present invention di ‘the’'catal & S/ Pon so formea

preferably has a droplet size of less than or equal to about
10 microns, more preferably less than or equal to about 5
microns and ideally about 1 micfon.

10 It should of course be realized that although Figure 3
shows a schematic representation of a system for preparing a
catalytic emulsion in accordance with the present invention,
this schematic .re_presentation is not intended as a
limitation upon the scope of the present invention.

18 The following examples demonstrate the advantages of

the process and catalytic emulsion of the present invention.

EXAMPLE 1
This example illustrates the advantages of the process
of the present invention as compared to a conventional
20 viscosity reducing (visbreaking) process. The feedstock of
Table 1 (acid number 25 mg KOH/g) was used to prepare a
catalytic emulsion according to the invention using
potassium and nickel. The catalyst emulsion was prepared by

first mixing a stream of feedstock and a 40% wt. solution of
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stream if needed. Follow ng finishing station 48, a second saturated
solution of the second catalytic netal, in this exanple a solution of

ni ckel acetate in water, is mxed with the mxture fromfinishing station
48 and passed to an additional mixer 50 wherein sufficient mixing energy is
inparted to provide the desired catalytic water-in-oil enulsion havigydalsiee
first alkali nmetal in the formof an al kali naphthenic salt |located at the
interface bet wof) wAkethdhORi®ingaRdsbation druRiTkel adetaterddt A Fatio
acting as a surfactant, and having the second netal, in this case nickel
acetate, di ssqwepdofnK:NgG o&t @i 1dr ophet sathlytdccatiulision Was aliked with
napht heni ¢ salt surfactant serves to provide the desired small droplet size
whi ch advant agheufkegdstsckt so asgtod priovides 19000 ppmh @ fc podassiicmeand 250
-20- especially the second catalytic netal, through a feedstock to be

upgr aded accopgmnpickedlhscetatet with Tespest ooithenfeedstosk pandedhey a
buffer tank 52, if needed, and subsequently to a treatnent systemfor steam

conersi on of FGAREAPD MIFCYES: WA Fubdected &or #40D GONYeNFd o esent

nvention. The oS3t LXLLC STy Sl 00 80 hOpied Rl SR YobolEnd HHEOLEN 146
wt. steam based on feed (Process 1). The emulsion and
feedstock were treated in a soaker having a volume of 1.2
liters. Feed flow.was 2400 g/h, while catalytic emulsion

L0 flow was 113 g/h.
The same feedstock was subjected to visbreaking under

the same conditions, without using a catalyst and using a

small amount of steam (Process 2). The conversion and other

process completion parameters are set forth in Table 2

LS below.
Table 2
T:430°C, LHSV=2h! Process 1 Process 2

CONV., 500°C+(%wt) 40 25
ASPH. CONV. (%wt) 12 -32

20 Visc., 350°C (Cst) 1269 9973
V50 350°C 34 46.5
API Grav. (350°C) 7.4 2.8
AVS50 (350°C) 5.5 4.8
Fuel Gain (%wt) 8o 28.9

25 As shown, the results obtained using the process of the

present invention (Process 1) provided enhanced results in
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10 mcrons, nore preferably | ess than or equal to about 5 mcrons and
ideally about 1 mcron. It should of course be realized that although
Figure 3 shows a schematic representation of a systemfor preparing a

catal yti'c emul sion in accordance with the present invention, this schematic
representation is not intended as a limtation upon the scope of thgs.aqe
present invention. The follow ng exanpl es denonstrate the advant ages o? t he

process and caibeitdforf MU 6t Pad  cdifald® SE coiVEit iohal BXIBEEaRiG! S

exanple illustrates the advantages of the process of the present invention
as conpared t@sgromeddésag) vi scosity reducing (visbreaking) process. The
feedstock of Table 1 (acid nunber 25 ng KOH g) was used to prepare a

catal ytic enul si orfuctiver) nche of 1rel | pradacbnofisProcess at sacooxdingi tkel .
The catal yst emul sion was prepared by first mxing a stream of feedstock
and a 40% wt .the|inventivn inndes an twpgraded naydrecaxbennagiwellkas a
acetate at a ratio (w) of K N of 4:1, The catalytic enul sion_was m xed

wi th the feedORZl@RY SROXH Feeidur viyich has Jpeplt E_Und rGRErding pkm the
e et vt o By Shoaln ndSE 4 %5be DY SPehE ShLalyll 2 HLeatS

of the catalyst emulsion. This catalytic metal can be
recovered according to the invention through desalination or
gasification for use in preparation of additional catalytic
LO emulsion for subsequent processing according to the
invention. 1In this case, the residue fraction product of
" Process 1 was desalted and potassium was recovered up to 94%
(wt) of the original starting potassium.
EXAMPLE 2
L5 In this example, the steam conversion process of the
present invention was utilized under more severe steaﬁ
conversion conditions using a residue feedstock having a

composition as set forth in Table 3 below:
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conditions including a tenperature of 430[err]C and LHSV=2h[err], 8% wt
steam based on feed (Process 1). The enul sion and feedstock were treated in
‘a soaker. having a volunme of 1.2 liters. Feed flow was 2400 g/h, while

catal yti'c ermul sion flow was 113 g/ h. The same feedstock was subjected to

vi sbreaki ng under the same conditions, w thout using a catalyst andg4lsi{g a
smal | anmount of steam (Process 2). The conversion and ot her process

conpl etion parameters are set forth igaphadlse 2 below. Table 2 T: 430[err]C

LHSV=2h[ err] Process 1 rocess 2 CONV., 500[err] C+(%m)
40 25 ASPH. CONV. (%) Feedsitock -BrodiSE . |
350[err] C (GCst) 1269 997 50 350[err]C 34
46.5 APl Grav. (30dmr.r]sgoc+  (skt) — 2.8 AV50 (3504%r09 C)
5.5 ABE Fuel Gain (%) 5.5@80 281 9. 06
shéwn, the resul t Sudfluad ned usi nd¥Wt) process. 90 the present invehi§en
(Process 1) provi @@xbeorhanced resifiwt) in 84282 84.54
Hydrogen (3wt) 10.19 10.80
Nickel (ppm) 106.00 60.00
Nitrogen (3wt) 0.50 0.40
10 Vanadium (ppm) 467.00 100.00
Asphaltene, (3wt) 12.37 8.00
C. Conradson (3wt) 17.69 10.00
Solids (3wt)- 0.17 8.50
Visc. 210°F (Cst) 3805.67 344.90
15 _ Distillation ,
swt API 3wt API
IBP-~-200°C 0.00 0.00 6.00 50.00
200-350°C 0.00 0.00 19.00 27.00
350-500°C 17.00 18.50 36.00 12.00
20 >500°C 83.00 3.00 29.00 2.50

The feedstock was treated with a catalytic emulsion as
prepared in Example 1, in the same proportions as set forth
above.

As shown, the process according to the present

25 invention provided excellent conversion of the residue
fraction soo%HQ and provided a high yield of lighter
hydrocarbon fractions as well.. Also the coke production was
substantially less than 9% as compared to the more than 30%
coke which is typically obtained using conventional delayed

30 coking procedures. This reduction in coke is particularly
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conver5|on (40% as conpared to conventional visbreaking (25% (Process 2).
Further, the final product of Process 1 according-to the invention includes
an upgraded hydrocarbon as well as a |long and short residue which has been
found ‘according to the invention to contain nost if not all of the
catalytic netal of the catalyst emulsion. This catalytic netal can g¢j-210
recovered according to the invention through desalination or gasification

for use in progeEvl iig relduddiy isvldlast aindlch st ies itrarisportdss agtient
processi ng according to the invention. In this case, the residue fraction

product of Pdiesposetl wEs desal ted and potassiumwas recovered up to 94%
(wt) of the original starting potassium EXAMPLE 2 In this exanple, the
st eam conver si on Fusthes ,ofthehprocessniofl rhhentinesents inventian mrestidag e
severe steam conversion conditions using a residue feedstock having a
conposi tion ésbé’e'ﬂ’w of Taphonacgequs solids fhat,fontainad alggst

Pr oduct Co 00
rg ue nVal the %atalyst metals. By gasification oéx%he coke,

95% (wt) of the starting alkali metal (potassium) was
recovered for use in preparing additional catalytic
emulsion, and through simple dissolution with acetic acid,

110% of the transition metal (nickel) was recovered.

0 . EXAMPLE 3
This example demonstrates the process of the present
invention as compared to conventional visbreaking in a
process for production of synthetic crude. A feedstock was

provided having a composition as set forth below in Table 4.
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APl 5. 50 13. 00 Sul fur

(o) .~ 3.50 2.86 Carbon (o) 84. 44

84. 54 Hydr ogen (%) 10. 19 _ 10. 80 Ni ckel

(ppmM - 106.00 60. 00 Nitrogen (%) 0.50

0. 40 Vanadi um - (ppm 467. 00 100. 00 Asphal t yy=210
(%) 12. 37 8.00 C. Conradson (%) 17. 69

10. 00 Solids (o) 0.17 oable 4 - 8.50 Visc.
210[err]F A§§St) 3805. 67 344.90 Distillation %

AP 0 APl | BP-200[err]C 0.00 ?2+%. 00 6. 00
50. 00 200- 350[ saiker 0.00 QeQ&) 19.90s 27.00
350-500[err] C 17.00 18.50 36.00 12.00 >500[err]C
83.00 3.00 €arbom 79 o9 2 50 The f(ééﬁét ock was t8%at%d with a

catgl yti c emul gy@Pogénprepared in Exanpl@ in the samg, pgoportions as set

forth above. As,shown, the process accord |n to the present invention
provi ded excel NiGkedonversion of the red fraction %@Uﬁ%rr]C&, and
provided a hi giytegénof |ighter hydrocth&g fractions gssaell. Also the

coke production was,substantially |ess than 9% as coqa?red to the nore than
30% Vanadium (ppm)

Ashphaltenes (3wt) - 8.93
Lo C. Conradson (¥wt) 12.66
Ash (%wt) 0.09
Viscosity 104°F (cst) 14172.00
212°F (cst) 149.90
Distillation
' swt API
IBP - 200°C 1.09 38.60
15 200 - 350°C ' 15.56 - 25.00
350 - 500°C 26.75 12.68
> 500°C 56.60 3.00

This feed was treated using a catalytic emulsion and
steam conversion process according to the present invention
20 wherein catalytic emulsion was prepared online using
feedstock baving-an acidity number of 3.5 mg KOH/g.
Catalytic emulsion sufficient to neutralize 1 mg KOH/g was
mixed with the feed. The emulsion was prepared from a 40%
wt. KOH solution at 6 g/h and a 14% wt. nickel acetate

25 solution at 13.6 g/h. The flow of feed was 2400 g/h. The
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coke which is typically obtained using conventional delayed coking
procedures. This reduction in coke is particularly -24- useful in
reduci ng solids which nust be transported or disposed of. Further, the
process ‘of the present invention provided a.by-product of carbonaceous
solids that contained alnost all of the catalyst nmetals. By gasifi cggligfg of
the coke, 95% (wt) of the starting alkali netal (potassium was recovered
for use in prgddtubiedfls D5 Gdatled IfoXIBWEiPR corvdntivigal si npl e

di ssolution with acetic acid, 110% of the transition netal (nickel) was
recovered. BEXAMYreakily procusy ety dHamd condit jonses Thd rdsu s sang
I nvention as conpared to conventional visbreaking in a process for
producti on ofsetyrfidrith deXowlein Adldaxi® ock was provi ded having a

conposition as set forth below in Table 4. -25- Table 4
Table 5

5
Present invention Visbreaking

Conv. 500°C+ ($wt) 35.00 15.00

API 14.80 11.90

o Sulfur (3wt) 2.96 3.12

Carbon (3wt) 85.54 85.80

Hydrogen (wt) 10.90 10.54

Nickel (ppm) 340.00 87.00

Nitrogen (%wt) 0.40 0.49

L5 Vanadium (ppm) 409.00 411.00

Ashphaltenes (%wt) 7.71 11.80

C. Conradson (3wt)  10.30 15.10

Viscosity 122°F (cSt) 53.20 62.30
Distillation

swt API swt API

20 IBP - 200°C 4.62  47.30 4,00 50.60

200 - 350°C 26.63 25.40 20.00 24.50

350 - 500°C 30.40 13.70 25.90 12.70

> 500°C 36.79 3.00 48.11 2.60

Yields Based on Feed.
25 As shown in Table 5 above, the process of the present
invention provided better yield and properties of the

syncrude produced as compared to visbreaking.
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APl 9.4 Sul fur

(%) - 3.6 Carbon (%) 82. 12 Hydrogen
(%) 10. 75 Ni ckel (ppmM 86. 00 Nitrogen
(o) 0. 53 Vanadi um (ppm 403. 00

Ashphal t enes (9 ) 8.93 C. Conradson 97-210
(%) 12.66 Ash (%) 0. 09

Vi scosity 104F (cst) 14!!8u3n8212[err]F (cSt)

149.90 Distillation %m APl IBP - 200[err]C

1.09 38. 60 200 Thizsgxample illustrates the process pf dthe praEsent 350 -
500[err]C 26. 75 12.68 > 500[err]C

56. 60 3. dovemtion. carpied ouk &t pOney sevene SAndi tdans | FiragfiCst eam

Z?n']YET3h°3,a§rp°cesip§§%8h%a2%%§’f%%ﬁ&ﬁs%<a%&“°” “’“ere'd[‘ C/ﬁ{ﬂ"i‘s'aé“c

m Bedoui th {ReoT Eoe. SHRERCRAFEREN RECSRAER 128 PRAW A 2HEhe m%a@*% & on

at 6 g/h andc%n%%é@%ﬁn&T‘H@%a %Fkﬁkﬁng process. The feedstock for this
example was the same as set forth in Table 4 of Example 3
above. The same catalytic emulsion preparation of Example 3
was used. The feedstock flow was reduced to 600 g/h to

.0 provide a space velocity of 0.5 h'. The flows of KOH

solution and nickel acetate solution were 1.5 g/h and 3.4
g/h respectively. The results of both processes are set

forth below in Table 6.
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solut]on_at 13.6 g/h. The flow of feed was 2400 g/ h. The -26- feedstock
was al so treated followi ng a conventi onal m sbreaking process at the sane
conditions. The results are set forth belowin Table 5 Table 5 Present

i nvention Visbreaking Conv. 500C+ (%) 35. 00 15. 00
API 14. 80 11.90 Sul fur : 97-210
(%) 2. 96 3.12 Carbon (%0t ) 85. 54
85. 80 Hydrogen (%) 10. 9fable 6 10. 54 Ni ckel
(ppm 340.00 87.00 Nitrogen (9%m) 0. 40
0. 49 Vanadi um (ppm 409.00 411. 00 Ashphal t enes
(%) 7.71 11.80 C. Conradson (%) 10. 30 |
15. 10 Viscosity 122F (cSt) 53Present inventign 3®edawed (Goking ot
API ot APl | BP - 200[err]C 4.62 47.30 4.00 50.60
200 - 350[ eFPRE. S500°C+ 26 63 (¥W%)40 20.0065.88 50 8.00
API | . 20.20 28.40
5 Sulfur (%wt) 2.57 1.80
Carbon - (3wt) 85.00 86.50
Hydrogen (%wt) 11.11 13.50
Nickel (ppm) 10.00 0.00
Nitrogen (3wt) 0.31 0.13
0 Vanadium (ppm) 80.00 ~ 0.00
Ashphaltenes (3wt) 6.20 0.00
C. Conradson (%wt) 8.79 0.00
Viscosity 122°F (cst) 46.40 |
Distillation
5 o gwt API - gwt API
IBP - 200°C . 11.80 49.90 16.61 49.30
200 -~ 350°C 36.57 25.00 31.81 26.3
350 - 500°C 25.50 15.10 .22.95 16.2
> 500°C 19.81 3.00 0.00 0.00
20 Solids 4.92 20.40

Yields Based on Feed.

From Table 6, several observations can be made. It is

clear that the syncrude obtained from delayed coking has in
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350 - 500Q[err]C 30. 40 13.70 25. 90 12.70 > 500[err]C

36-79 ° 3.00 48. 11 2.60 Yields Based on Feed. As shown in Table 5
:above, the process of the present invention provided better yield and
properties of the [err] produced as conpared to visbreaking. -27-
EXAMPLE 4 This exanple illustrates the process of the present inveRjji e
carried out at nore severe conditions (T=440[err]C, P=150 psig, space

vel oci ty (Vobr5ahgai letkt UBNINY e~ bupalledl o tHANBoRVIdad pressure

130 psig) and conpared to a conventional ayed coking process. The

feedstock fomcchraing? e ¢heAprideess? BT dheS Presiith iinveltliich.4 doweai) €

3 above. The sane catalytic enul sion preparation of Exanple 3 was used. The
f eedst ock f| etvewptropodition of &l idsh produced donvestdonaldiydsd wuwth 0. 5

h[err]. The flows of KOH solution and nickel acetate solution were 1.5 g/h
and 3.4 g/ h highert ithalny thalte presivced aicdoxiding deeddes presesdt forth bel ow
|n5TabIe > invention. Further; the proéess of the present invention
produced an increased proportion of middle distillates, and
the residue from this process can of course be further
refined, even using delayed coking, if desired, to produce
overall higher yields of lower boiling point fractions.

.0 The reduced coke production of the process according to
the present invention is advantageous for example when
syncrude is produced in remote zones, where major
investments in facilities for solid transportation would be
needed to transport the coke and thereby avoid environmental

LS impact in the remote area. Further, the coke produced
according to the presént invention can be completely burned
using the heat released for other internal process needs
while simultaneously recovering from resulting ash the

catalytic metals as discussed above for re-use in additional

20 catalytic emulsion preparation.

30

This Sheet Has Been Reilaced

AN




- 28- TébLe 6 Present invention Del ayed Coking Conv. 500[err] C+ (%)

65:00 " 68. 00 API 20. 20

28.40 Sul fur (9%m) 2.57 1. 80 Carbon

(omf) - 85. 00 86. 50 Hydrogen ) (%)

11. 11 13. 50 Ni ckel  (ppm 10. 00 97-£180
Ni t rogen (%) 0.31 0. 13 Vanadi um

(ppm 80. 00 0. 00 Ashggﬁkbggeg (%)

6. 20 0.00 C. Conradson 8.79 0. 00
Viscosity 122F  (gfhild example 111ué%%&¥éé3éﬁé|éf¥éé¥h0@“coﬁ“ﬂrsion S} L
APl IBP - 200[err]C .80 49.90 16.61  49.30 200 -
350[err] C hydrocarbon feed ¥oldowiily the pridedlls of ttlte JnfesedPO[ err] C
25.50 15.10 22.95 16.2 > 500[err]C 19.81 3.00

0. 00 0. 00 Sdinwkntion using catalytic emulsid? having diffe#n#0 Vi el ds
Based on Feed. Frqn1Tque 6, several pbservations can be nadp. It is clear
tha® the syncrsdigiatidionsd dff matediybiat matia ks, hdhe rconversions were

carried out using the fraction 500°C+ obtained from vacuum
distillation of the qrﬁde of fable 4. The examples were
carried out at a temperature of 440°C, preséure of 1 barg,
and ratio of feed/steam of 7. A continuous operétion was
.0 impleménted with constant flow of feedstock (60 ml/h) and
steam, for 4 hours per exaﬁple. A stirred tank reactor was
used having a volume of 100 ml. The results are set forth

below in Table 7.
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-29- principal better quality as conpared to that provided according to the
process of the present invention. However, the proportion of solids
produced conventionally is nuch higher than that produced according to the
present ‘i nvention. Further, the process of the present invention produced
an incregsed proportion of mddle distillates, and the residue fromthis
process fan of course be further refinedg even ygi ng delayed coking, if
desired, dto produce o%enéal | &ighegg yields of |ovgr boi | (ng poine fractions.
The redueed coke jprodwct on f the process accoraing to the pregent
invention is advantageous for exanple when syncrude is producediin renote
zones, where nmmjor investnents in facilities for solid transpor$ati on woul d
be needed to transporg the coke and thereby avoid environmentalginpact in
the renote area. Furt&erg tt}g coke produced accqldi ng to t he pr&sent

i nvention can be conpBet#el y dbur nesl usi ng he head released for &t her
internal process feeds while simultaneously recovering fromresulting ash
the catal ytic metjls gs discussed above for re-use in addition catal ytic
enul si on prepar a@ on. g
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-30- "EXAMPLE 5 This exanple illustrates the effective conversion of

hydr ocarbon feed foll owi ng the process of the present invention using

catal ytic enul sion having different conbinations of catalytic netals. The
conversions were carried out using the fraction 500[err] C+ obtained from
vacuum di stillation of the crude of Table 4. The exanples were car gi7agi@ut
at a tenperature of 440[err]C, pressure of 1 barg, and ratio of feed/steam

of 7. A continuou sOQﬁB%h'OﬁaﬂﬁﬁcE”&h%ﬂ%%h&dﬁWtﬁbn@ant@ﬁtanwmacohetals
feedstock (60 m/ and steam for 4 hours per exanple. A stirred tank

reactor vas ypedndavakalytiel eilefiohd@fmithelpresent! invent ive providenel ow
I n Table 7. -31- [err - 32-
excellent conversion of the feedstock and advantageously
reduced amounts of coke.

5 Thus provided.are a process fo: steam conversion of a
heavy hydrocarbon feedstock, a catalytic emulsion for use in
the steam conversion, énd a process for preparing the.
catalytic emulsion so as to attain the objects and
advantages of the present invention.

10 This invention may be embodied in other forms or
carried out in other ways without departing from the spirit
or essential characteristics thereof. The present
embodiment is therefore to be considered as in all respects
jllustrative and not restrictive, the scope of the invention

15 being indicated by the appended claims, and all changes

which come within the meaning and range of equivalency are

intended to be embraced therein.
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As shown, each of the combinations of catalytic me ytic
enul si on of the present invention provide excell $n“mmmmmmm|“|

f eedst ock and advantageously reduced ampunts of ¢oke. Thus provi déd are a
process ‘for steam conversion of a heavy hydrocarbon feedstock, a catalytic
emul sion for use in the steam conversion, and a process for preparlgg éfg
catalytic emulsion so as to attain the objects and advantages of the
present inve ,on may be enbodied in"other fornms or carried
out in other ing fromthe spirit or essential

characteristics thereofa &&4&@% SSRGS 68 4 NyaF&ELrbon be

considered as in all respects illustrative and not restrictive, the scope
of the inventfeuiditodly imdie ipfedbndd ofWardicallyse) ncomprilsthg tli@nges
whi ch come within the neaning and range of equivalency are intended to be
enbraced thersteps of+33 - WHAT IS CLAIMED I'S: 1. A process for conversion
of a hydrocarbon feedstock in the presence of a catalyst, conprising the
st eps of: (a) providing a catalytic emulsion comprising a water

in o0il emulsion containing a first alkali metal and a second
metal selected from the group consisting of Group VIII non-
noble meta;s, alkaline earth metals and mixtures thereof;
(b) mixing the catalytic emulsion with a hydrocarbon
feedstock to provide a reaction mixture; and
(c) subjecting the reaction mixture to steam conversion

conditions so as to provide an upgraded hydrocarbon product.

2. A process according to claim 1, wherein said steam
conversion conditions include a temperature between about
360°C to about 520°C, a pressure between about 5 psi to
about 600 psi, a liquid hourly space velocity between about
0.001 h'! to about 3.5 h'! and steam in an amount between

about 1% to about 15% wt based dn said feedstock.

3. A process according to claim 2,.wherein said steam
conversion conditions include a temperature between about
410°C to about 470°C, a pressure between about 10 psi to
about 300 psi and steam in an amount between about 3% to

about 12% wt based on said feedstock.
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(a) providing a catalytic enulsion conprising a wa ' ' yon
containing a first alkali netal and a second netal mﬂlﬂemnﬂ“"mﬂﬂe group
consi sti.ng of Goup VIII non- noble netals, alkaline ear met al s*and

m xtures thereof; (b) mixing the catalytic enmulsion with a hydrocarbon
feedstock to provide a reaction m xture; and (c) subjecting the reg&;l;ih

m xture to steam conversion conditions so as to provide an upgrade

hydr ocar bon producf . S oy di t Pul [ [ am
conversion condit i%’ns%l‘ n@lvc%ée%% %S%érﬁgfgc?%&;]% b%%@nmak%%[%ﬁ&%&f
about 520[err Fed QPP O P iquid
hourly space %@%%%ﬁyﬁﬁﬁ?%e%ﬁTéto ag%%t 3. SD%[I%IF?C]&and
steamin an HetAsREe ey tpdL) t o about 15% wt based on said

f eedst ock. 3. process according to claim2, wherein said steam conversion
conditions include a tenperature between about 410[err]C to about

470[err] C, a pressure between about 10 psi to about 300 psi and steamin an
anount bet ween abdii FIoprocesstaddsrdingdsedcminmal 4 vhexsinckaid steam 4.
A process according to claim1, wherein said steam conversion conditions

i ncl ude a pr eanNersikon eandifions include a pressure of between about 50

psi to about 600 psi.

6. A process according to claim 1, wherein said steam
conversion conditions include a pressure of less than or

equal to about 300 psi.

7. A process according to claim 1, wherein said steam
conversion conditions include a pressure between about 100

psi to about 300 psi.

8. A process according to claim 1, wherein step (c)
results in substantially homogeneous dispersion of said
first alkali metal and said second metal in said feedstock

whereby steam conversion is facilitated.

9. A process according to claim 1, wherein step (c)
results in vaporizing substantially all water of said
emulsion so as to provide at least a portion of steam

‘requirements for said steam conversion.
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equal to about 600 psi. 5. A process according to ' ' iy sai d

st eam conver si on conditions include a pressure of Hmmummnlfl“l psi to
about 600 psi. 6. A process according to claim1, wher®in sdli dssteam
converssion conditions include a pressure of |less than or equal to about 300
psi. 7. A process according to claim1l1, wherein said steam conversi¢@y-210
conditions include a pressure between about 100 psi to about 300 psi. 8. A
process according g, C|@ifﬂﬂéceél&1€£d&6r@i 6 )c1£bnl 1 s whesebsteaidal | y
honbgeneous di spersion of said first alkali netal and said second netal in
sai d feedst oteedittcdly id eanetirefeavy arideilaviieda first AP egsavity
according to claiml1l, wherein step (c) results in vaporizing substantially
all water of asud ca efitsdi orisaopsity o0 gndwherein [saibd upgadedrhydrecarion
requirenents for said steam conversion. -35- -10. A process according to
claimi1, wherxeduat ds & @E¥yhetic grude having @ FerRRNOAPhPERYIFEL AP

ravity and a first viscosit nd wherein sajd u aded hydgocar bon
d Y greater than saf& ékrst API gravity Jﬁﬁ a secghé vfgcosity

less than said first viscosity.

11. A process according to claim 1, wherein said
feedstock is an extra heavy crude having an API gravity of
less than or equal to about 10°, and wherein said upgraded
hydrocarbon product is a synthetic crude having an API

gravity of greater than or equal to about 13°.

12. A process according to claim 11, further
comprising the steps of mixing said extra heavy crude with a
diluent so as to provide a mixture having an API gravity
greater than said extra heavy crude, passing said mixture to
a distiller for separating said diluent and a reéidue, and
mixing said residue with said catalytic emulsion to provide

said reaction mixture.

13. A process according to claim 1, wherein step (c)
provides said upgraded hydrocarbon product and a by-product
containing said first alkali metal and said second metal

from said catalytic emulsion, and further comprising the
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product Is a synthetic crude having a second API n said
first APl gravity and a second viscosity |ess than E“l“” Iﬂrnlmml ﬂmr ty.
11. A pr.ocess according to claim1l1, wherein said feetlstock i 8 ah extra
heavy -crrude having an APl gravity of |less than or equal to about 10, and

wher ei n said upgraded hydrocarbon product is a synthetic crude havigy-zyp
APl gravity of greater than or equal to about 13[err]. 12. A process

accordi ng to gtel Brl heddidrigig GAIH IFirit td¥kalfettdl rind nh idiskavtid a
heavy crude with a diluent so as to provide a m xture having an APl gravity

greater thanntial i sV by-prifiudin o raaide fedoverdd netth e, ldmd

for separating said diluent and a residue, and m xing said residue with
sai d cat al yt wsisglssiish ntesqguenddianetzild tee ptovideniadditiongl atalyiss
according to claim1, wherein step (c) provides said upgraded hydrocarbon
product and @mqummdrf@rr &hemi(dng said first alkali netal and said second
nmetal fromsaid catal ytic enul sion, and further conprising the -36- step
or recovering said first alkali metal ‘and said second metal from said

b roduct to rovrde recovered net al s,, and
y-p P 14. A process according to claim 1, wherein said

catalytic emulsion has an average droplet size of less than

or equal to about 10 microns.

15. A process according to claim 1, wherein said
catalytic emulsion has an average droplet size of less than

or equal to about 5 microns.

16. A process according to claim 1, wherein said first
alkali metal is present in said catalytic emulsion as an
alkali organic salt in an interface between said water phase
and said oil phase, and wherein said second metal is present

in said catalytic emulsion in solution in said water phase.

17. A process according to claim 16, wherein said

alkali organic salt is an alkali naphthenic salt.

18. A process according to claim 1, wherein said first
alkali metal is selected from the group consisting of

potassium, sodium and mixtures thereof.
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using said recovered netal to provide additional:c ' ' for
step (a). 14. A process according to claim1, V\herglmlgmllﬂmmmumc
emul si on has an average droplet size of |ess than or egual ™o about 10

m crons.- 15. A process according to claim1, wherein said catalytic
emul si on has an average droplet size of |ess than or equal to aboutgsaa19

m crons. 16. A process according to claiml, wherein said first alkal

metal is present i saixd grdicted dcc¥PditiPrA Tl Kalihe¥eianigail t in an
i nterface between said water phase and said oil phase, and wherein said
second net al setomdeatal issa Graripa WITIC manHmioble netal Wdlatted Srah

wat er phase. 17. A process according to claim 16, wherein said alkal

organi ¢ salt the grospksldnsimitiniee wifc rdalkel ,1&oballyr st miadnured rthareaf ai m
1, wherein said first alkali netal is selected fromthe group consisting of
pot assi um sodi um and m xtures thereof. -37- 19. A process according to

claim1l, wherein said second netal is G oup VIIJ| non-nobl e netal_ selected
fromthe group codd-st %QW%%I@@‘P’@%M oy st aim i dhenein faid

second metal is an alkaline earth metal selected from the

group consisting of calcium, magnesium and mixtures thereof.

21. A process according to claim.l, wherein said
second metal comprises a Group VIII non-noble metal selected
from the group consisting of nickel, cobalt and mixtures
thereof and aﬁ alkaline earth metal selected from the group

consisting of calcium, magnesium and mixtures thereof.

22. A process according to claim 1, wherein said first
alkali metal comprises sodium and said second metal

comprises calcium and nickel.

23. A process according to claim 1, wherein said
catalytic emulsion contains said first alkali metal and said
second metal in a ratio by weight of between about 0.5:1 to

about 20:1.
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20. A process according to claim1, wherein said seg N
al.kaline’earth netal selected fromthe group consi sﬂmﬂl mmﬂ Iﬂlmﬁnl
magnesi um and m xtures thereof. 21. A process accordfngtto cl®im 17 wherein
sai'd seeond netal conprises a Goup VIII non-noble netal selected fromthe
group consisting of nickel, cobalt and m xtures thereof and an alk 37299
earth net al selected fronlthe group consisting of cal cium nagne5|un1and

mxtures thereof. 22, 4 process geearding o chalim b, WHHAIR S8 first

al kal i netal conp rum an ond net Conprises cal ci um and

ni ckel . gag ‘Eié ﬁ]ﬁ%%ﬂg coAtaliAsMshi VARt a3Xad iC fietialll iahdemalid on

contalns sal al k netal and said second netal in a ratio by weight
of between aQQHBnQ RetallliabaUira?dol by weidht o bétweatesbomiradrd iy to
claim1l, wherein said catalytic enmulsion contains said first alkali netal
and sai d secapdutetal:ii.n a ratio by weight of between about 1:1 to about
10:1. 25. A process according to claiml, wherein said catalytic enulsion
contains said first alkali netal at a

25. A process according to claim 1, wherein said
catalytic emulsion contains said first alkali metal at a
concentration of at least about 10,000 ppm based upon weight

of said catalytic emulsion.

26. A process according to claim 1, wherein said
catalytic emulsion contains said first alkali metal
-sufficient to provide said reaction mixture with a
concentration of said first alkali metal of at least about

400 ppm based upon weight of said reaction mixture.

27. A process according to claim 1, wherein said
catalytic emulsion contains said first alkali metal
sufficient to provide said reaction mixture with a
concentration of said first alkali metal of at least about

800 ppm based upon weight of said reaction mixture.

28. A process according to claim 1, wherein said
catalytic emulsion has a ratio of water to oil by volume of

between about 0.1 to about 0.4.
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concentratlon of at |east about 10,000 ppm based upon.

catal ytic emulsion. 26. A process according to claim imﬂ'ﬂmm“u“mﬂm“"“
catal yti.c enmul sion contains said first alkali netal suffrcientttd provirde
said reaction mixture with a concentration of said first alkali metal of at

| east about 400 ppm based upon wei ght of said reaction m xture. 27
process according to claim1, wherein said catalytic emulsion contalns sai d

first alkali metalygsuf f ghjdedsd adicdtddhgs #df glgq_q,; 110N WHeledf sdildh a
concentration of sald | rst al kali netalggf at | east 'about 800 ppm based

upon wei ght ehtadiydilce¥mil@ion Hag @ ratio’\d¥ eter A Wil My volund Bfl,
wherein said catalytic enulsion has a ratio of water to oil by vol une of

bet ween -aboubetwkend adouti 0016 to abdt 2Q.3.A process according to claiml
wherein said catalytic enulsion has a ratio of water to oil by vol ume of
bet ween about 0.15 to about 0.3. 30. A process according to claim1,
wherein step (a) conprises the steps of: providing an acidic hydrocarbon
stream having an &®.d A process according to claim 1, wherein step (a)
comprises the steps of:
providing an acidic hydrocarbon stream having an aciad
number of at least abouf 0.4 mg KOH/g of.:hydrocarbon;
providing a first solution of said first alkali metal
in water;
mixing the acidic hydrocarbon stream and the first
solution so as to at least partially neutralize said
hydrocarbon stream and form a substantially homogeneous
mixture wherein said aikali metal reacts with said
hydrocarbon stream to form an alkali organic salt;
providing a second solution of said second metal in
water; and

mixing the substantially homogeneous mixture and the

second solution to provide said catalytic emulsion.
31. A process according to claim 30, wherein said

acidic hydrocarbon stream has an acid number of between

about 0.4 mg KOH/g to about 300 mg KOH/g.
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nunber of at |east about 0.4 ngy KOH g . of hydrocar I rst
saluti-en 'of said first alkali netal in wat er t1millltmlﬂllrn("m"ﬂl{irocar bon
stream and the first solution so as to at east'partla ¥ neutt¥aldze said
hydr ecarbon stream and form a substantially honngeneous m xture wherein

said alkali netal reacts with said hydrocarbon streamto form an aﬁiﬁ'
organic salt; providing a second solution of said second netal I n *10

orovi o S é“ﬁaf‘;lb“ R RReE aeoing se S p nagrals salg on o

wh
0.4 my KO g T %ﬁ*ﬁ‘i&#ﬁﬂ‘*@@%ﬁ A"%é‘%%%’%é ﬁlc*;?%.“ﬁé”t o

cl aim 30, wherein sald aci di ¢ hydrocarbon stream conpri ses napht heni ¢ aci d.
33. A process according to claim 30, wherein said step of providing said
first solution conprises providing a saturated solution of said first

al kali nmetal in water wherein said saturated solution is wthin about 5% of
a 33. A process according to claim 30, wherein said step

of providing said first solution comprises providing a
saturated solution of said first alkali metal in wéter
wherein said saturated solution is within about 5% of a

saturation point of the solution at ambient temperature.

34. A process according to claim 30, wherein said step
of providing said second solution comprises providing a
saturated solution of said second metal in water wherein
said saturated solution is within about 5% of a saturation

point of said saturated solution at ambient temperature.

35. A process according to claim 30, wherein said
acidic hydrocarbon stream is obtained from said hydrocarbon

feedstock.

-36. A catalytic emulsion for conversion of a
hydrocarbon feedstock, comprising:
a water in oil emulsion containing a first alkali metal

and a second metal selected from the group consisting of
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saturatlon point of the solution at anbient terrperaaumll"ﬂ"l“mmmmls
accordlhg to claim30, wherein said step of providi ution
conprises providing a saturated solution of said second ‘metal™ir® wat er
wherein said saturated solution is within about 5% of a saturation point of

said saturated solution at anbient tenperature. 35. A process accor g4lhid
claim 30, wherein said acidic hydrocarbon streamis obtained from said

hydrocarbon f ee&u eI BhorrrivB1d Midta R SIeN iy e it Hiarma
hydr ocar bon feedstock, conprising: a water in oil emulsion containing a

first alkali m&xﬁunﬂﬁiﬁherﬂufmlnetal sel ected fromthe group consisting of
-41- Goup VIII non-noble netals, alkaline earth netals and m xtures
thereof. 37. A catalytic enulsion according to claim 36, wherein said

catal ytic enmul sion has an average dropl et size of |ess than or equal to
about 10 microns. 3F. AkSahalyticmmuisionacsanding Ee|etaime36mher ei n

said catal ytic _emulsion has an average dropl et size of |ess than or equal
to about 5 ni dhsrein said catalytic emulsion has an average droplet size

of less than or equal to about 10 microns.

38. A catalytic emulsion according to claim 36,
wherein said catalytic emulsion has an average droplet size

of less than or equal to about 5 microns.

39. A catalytic emulsion according to claim 36,
wherein said first alkali metal is selected from the group

consisting of potassium, sodium and mixtures thereof.

40. A catalytic emulsion according to claim 36,
wherein said first alkali metal is present in said catalytic
emulsion as an alkali organic salt in an interface between
said water phase and said oil phase, and wherein said second
metal is pfesent in said catalytic emulsion in solution in

said water phase.

41. A catalytic emulsion according to claim 36,
wherein said first alkali metal is selected from the group

consisting of potassium, sodium and mixtures thereof.
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39. A catalytic emulsion according to claim 36,

or.ganic salt is an alkali naphthenic salt. 40. A: Wxﬂ"m“uﬁmﬂ'unl“{ﬂ"
according to claim36, wherein said first alkali netal ¢i stprtséent *in said
catal ytirc enul sion as an alkali organic salt in an interface between said
wat er phase and said oil phase, and wherein said second nmetal is prggagile i N

'said catalytic enulsion in solution In said water phase. 41. A catalytic

emul si on accordi ng gti\ﬁ“%iﬁ'l%i%ﬂ @ddordling ¥ ic1Emaiz6,s sel ected

fromthe group conS|st|ng 0 tassium sodi um and m xtures t her eof .

-42- 42, A CghRhulin ATl SeedndCGRAAINGd @ Group YLIMhrIeinokia thetedond
nmetal is a Goup VIII non-noble netal selected fromthe group consisting of

ni ckel , cobalgelatted Firome thiehgroup cbhsistdaiploft indakell sicobaddc@nd ng to
claim 36, wherein said second netal. is an al kaline earth netal selected
fromthe gromixtunresstheyeaf.cal cium mnmagnesi um and m xtures thereof. 44. A
catal ytic emul sion according to-claim36, wherein said second netal
conprises a Goup VIl non-noble

43. A catalytic emulsion according to claim 36,
wherein said second metal is an alkaline earth metal
selected from the group consisting of calcium, magnesium and

mixtﬁres thereof.

44. A catalytic emulsion according to claim 36,
wherein said second metal comprises a Group VIII non-noble
metal selected from the group consisting of nickel, cobalt
and mixtures thereof and an alkaline earth metal selected

 from the group consisting of calcium, magnesium and ﬁixtures

thereof.

45. A catalytic emulsion according to claim 36,
wherein said first alkali metal comprises sodium and said

second metal comprises calcium and nickel.

46. A catalytic emulsion according to claim 36,
wherein said catalytic emulsion contains said first alkali
metal and said second metal in a ratio by weight of between

about 0.5:1 to about 20:1.
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nmetal selected fromthe group consisting of nickel,
t hereof' and an al kaline earth netal selected fron1th g"r "IE of
cal ci um- magnesi um and m xtures thereof. 45. A cataly |Ccenu sk Ors agcor di ng
to claim36, wherein said first alkali netal conprises sodium and said
second netal conprises calciumand nickel. 46. A catalytic enul siogyaz10
according to claim 36, wherein said catalytic emulsion contains said first

alkali metal and g9.d accARAIVRIY dntlsicH idatdarditig o A1 e about
0.5:1 to about 20:1. -43- 47. A catalytic enulsion according to claim

36, wherein whetedn #ajild cCatalytien exulsdiors contthifnis Haid kidrstreiltalind
said second netal in a ratio by weight of between about 1:1 to about 10:1.
48. A cat al ymetadmairsl @aist seatind) etadl dinnaBGatiehy weikght «off dettween
enmul sion contains said first alkali netal at a concentration of at |east
about 10000 ppeuradsd ksomboutyi#0:df. said catal ytic enulsion. 49. A

catal ytic enmul sion according to-claim36, wherein said catalytic enul sion
has a ratio of water to oi

' 48. A catalytic emulsion according to claim 36,
wherein said catalytic emulsion contains said first alkali
metal at a concentration of at least about 10000 ppm based

upon weight of said catalytic emulsion.

49. A catalytic emulsion according to claim 36,
wherein said catalytic emulsion has a ratio of water to oil

by volume of between about 0.1 to about 0.4.

50. A catalytic emulsion according to claim 36,
wherein said catalytic emulsion has a ratio of water to oil

by volume of between about 0.15 to about 0.3.

51. A process for preparation of a catalytic emulsion,
comprising the steps of:

providing an acidic hydrocarbon stream having an acid
number of at least about 0.4 mg KOH/g of hydrocarbon;

providing a first solution of a first alkali metal in

water;
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by volune of between about 0.1 to about 0.4. 50. A cat
aceordihg to claim 36, wherein said catalytic emul SI .0 Mlmlﬁmnml%m\at er
to oil by volune of between about 0.15 to about, O. noCc®sssf of
preparation of a catalytic emnulsion, conpr|3|ng the st eps of provi di ng an
aci di ¢ hydrocarbon stream having an acid nunber -of at |east about @7-21®
KOH g of hydrocarbon; providing a first solution of a first alkali metal in
wat er ; - 44- i giixg ngh¢hec adiidiky hiyarddaabos sta@amdndiahie rfNirstol ution
so as to at |least partially neutralize said hydrocarbon streamand form a
subst ant i al | polutigansouasnitot arte lelasteparddiad 1yl nehitradtizle sedat s with
sai d hydrocarbon streamto forman alkali organic salt; providing a second
sol ution of Bygﬁésﬂﬁhmst§Kr§GMe@médfPKQWﬁtﬁ@h@hﬂﬂ&i@%&ﬁ esrec@soup Vi | |
non-nobl e nmetals, alkaline earth netals, and _m xtures eof,,_ in water;

and ni xi ng t RdXEUES: ¥hers sﬁ&ﬁo@«yfédﬂs matal,reagts t"‘i"i'é"%'rs«?@dﬁ’d sol ution to
provi de sai dycatal yti e e 3l to> Forh B4R IAS (g 2 M 5T
providing_a second solution of a second metal selected
from the group consisting of Group VIII non-noble metals,
alkaline earth metals, and mixtures thereof, in water; and

mixing the substantially homogeneous mixture and the

second solution to provide said catalytic emulsion.

52. A process according to claim 51, wherein said
acidic hydrocarbon stream has an acid number of between

about 0.4 mg KOH/g to about 300 mg KOH/g.

53. A process according to claim 51, wherein said

acidic hydrocarbon stream comprises naphthenic acid.

54. A process according to claim 51, wherein said step
of providing said first solution comprises providing a
saturated solution of said first alkali.metal in water
 wherein said saturated solution is within about 5% of a

saturation point of the solution at ambient temperature.
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aci d| c hydrocarbon stream has an acid nunber of between Emmnﬂmlg
to about 300 nmg KOH g. 53. A process according to ¢laim

aci di ¢ hydrocarbon stream conpri ses naphthenic acid. 54. A procesd °
according to claimb51, wherein said step of providing said first solution
conprises providing a saturated solution of said first alkali netagzi®io
wat er wherein said saturated solution is wi'thin about 5% of a saturation
poi nt of the sol B%oON RiprotesstacesPding ute. claim45l, Stherdinrsabdsstep
according to claimb51, wherein said step of providing said second sol ution
conpri ses prafipironidingtsaid csecondt solubios acompeises peowidimg vt er
wherein said saturated solution is within about 5% of a saturation point of

sai d saturaI%ﬁF@%ﬁ%ﬁ¢cﬁP¥Nthm%|@ﬁtsﬁtﬂmﬂﬁgﬂnﬂémegﬁl ¥n praeex swhexeini ng to

claim51, whergin said acidic rocarbopn sfream has_an acidit and sai d
irst sof ut IR EERER RO B LR ¥ %mm.mousn%ffﬁftma WA 1R ng

m Xi ng suff|C|e unt s of sald pl uti n dr ocar bon
St ream such RHRE SEFEIT Sevifafed goluffed o wiRfent fepbridtfter
sai d hydrocar bon strean1to provi de an alkali organic salt and at | east
partially

56. A process according to claim 51, wherein said
acidic hydrocarbon stream has an acidity and said first
solution has a content of alkali hydroxide, and further
comprising mixing sufficient amounts of said first solution

" and said hydrocarbon stream such that substantially all of
said alkali hydroxide reacts with said hydrocarbon stream to
provide an alkali organic salt and at least partially

neutralize said acidity.

57. A process according to claim 51, wherein said
hydrocarbon stream contains naphthenic acid whereby said
- alkali metal reacts with said hydrocarbon stream to form an

alkali naphthenic salt.
58. A process according to claim 51, wherein said

substantially homogeneous mixture contains substantially all

of said first alkali metal as said alkali organic salt.
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neutrallze said acidity. 57. A process according to clai
hydr ocar bon stream contai ns napht henic acid V\/nereby sai dmﬁmmmﬂﬂl I“I
reacts with said hydrocarbon streamto forman al kali naphthenie <al t.

A process according to claim51, wherein said substantially honngeneous

m xture contains substantially all of said first alkali nmetal as sgydaq
al kali organic salt. -46- 59. A process according to claimb51, whereln

Sa't d| Seco?dt sol ut 59N CANLRLBEESACORAINY ¥R d1dif 1515 WiidPein Baierond
net al acet at e.
second solution contains said second metal in the form of a

second metal acetate.
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