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with said first resid feedstock so that the total dispersed metals content of the blend

will be greater than 250 wppm and the API gravity will be less than 5.24.

BACKGROUND OF THE INVENTION

[0002] Delayed coking involves thermal decomposition of petroleum residua
(resids) to produce gas, liquid streams of various boiling ranges, and coke.
Delayed coking of resids from heavy and heavy sour (high sulfur) crude oils is
carried out primarily as a means of disposing of these low value resids by
converting part of the resids to more valuable liquid and gaseous products, and
leaving a solid coke product residue. Although the resulting coke product is
generally thought of as a low value by-product, it may have some value, depending
on its grade, as a fuel (fuel grade coke), electrodes for aluminum manufacture

(anode grade coke), etc.

[0003] The feedstock in a delayed coking process is rapidly heated in a fired
heater or tubular furnace. The heated feedstock is then passed to a large steel



heater or tubular furnace. The heated feedstock is
then passed to a | arge steel vessel, comonly known as
W@2@6l131g8 drum t hat i s mai ntai ned at conditi onBCT/HS®NS/016707
whi ch coking occurs, generally at tenperatures above
4000C under super at nospheric pressures. The heated
residuumfeed in the coker drumresults in volatile
conmponents that are renoved oyerhead and passed to a
fractionator, |eaving coke béi)gn nd. Wien the coker dram
is full of coke, the heated feed is switched to a
"sister" dram and hydrocarbon vapors are purged from
velel dormmvhiyhkisdver s a Tokirgy dmm that iemaiptemetied condisions under
by f1 owi ng steamand then by filling it with water to
whivke coking dcense ganerably tab tenaperatiienal3osotO(°Crendg gpper-

et ot e et e
e T

1&g Bk 'p lﬁadh Wﬂeﬂﬁi@éaﬁey dWah g filebs colkd) AR hedBall tféelis
st plca y acconpl i shed by boring a hol é through the

stgrhed toh “sheert diembed kirocarban sapymstare perzdedsfromahe eldum
on a boring tool. Nozzles oriented horizontally

vhdastealgl fa‘hclﬂrumnlg theouenshad disst bynHowdke steany 4n%§ﬁnfkgeﬁlling it
Véltelg%lteeada GG PP PrEss HABAQRRU T Rg oA liravhich the
vsg[a\é%raﬁ t‘% %ﬁ@dﬁﬁé d)éeili-gtﬁ%els tu%%%mgan egg cﬁi%&oé\gi ﬁxe 1ﬁlé??me. When

thOK 611%?158 Whdiflink! diddseir® Conpl&b! the HumSd Opehidk an\i\/ﬂké €bke is

prefer be a Substantially free-flow ng coke. It

ré®ioled aftepdhﬁnge&d/eubmung usmgdhipk vietocsf whigr j@sove

fS|UCh substantially free-fl ow ng coke at a controll ed
ow rate.

[0004] Cutting is typically accomplished by boring a hole through the center of
the coke bed using water jet nozzles located on a boring tool. Nozzles oriented
horizontally on the head of a cuiting tool then cut the coke so it can be removed
from the drum. The coke cutting and removal steps add considerably to the
throughput time of the overall process. Thus, it would be desirable to be able to
produce a coke that can be removed from a coker drum with little or no cutting.
Such coke would preferably be a substantially free-flowing coke. It would also be
desirable to be able to safely remove such substantially free-flowing coke at a

controlled flow rate.

[0005] Even when the coker drum appears to be completely cooled, some areas
of the drum may still be hot. This phenomenon, sometimes referred to as "hot
drum", may be the result of a combinationof different coke morphologies being

present in the drum at the same time. For example, there may be a combination of
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[0006] 5- BffacdieadndegyiRidee pegat ialedttnrgless ssprovided a delayed
tenperature from 700C to 5000C
coking process which comprises:

selecting one or more first delayed coker feedstocks, each having less than
250 wppm dispersed metals content and greater than 5.24 API

gravity;

selecting one or more second delayed coker feedstocks and blending said
one or more second delayed coker feedstocks into said one or more first
delayed coker feedstocks so that the total dispersed metals content of the
blended feedstocks will be greater than 250 wppm and the API gravity will
be less than 5.24;

heating said blend of feedstocks to a temperature from 70°C to 500°C;
conducting said heated blend of feedstocks to a coker furnace wherein the
blend of feedstocks is heated to delayed coking temperatures;

conducting said heated blend of feedstocks to a coker drum wherein vapor
products are collected overhead and a solid coke product is produced, which

solid coke product is substantially shot coke.



conducting said heated bl end of feedstocks to a coker
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bl end of feedstocks to a coker drum wherein vapor

products are coll ected overhead and a solid coke

product is produced, which solid coke product is
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enbodi nent the one or nore first and second feedstocks
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that are effective for the formation of substantially free-flowing coke.

[0010] In yet another preferred embodiment of the present invention the metal

of the additive is selected from the group consisting, potassium, sodium, iron,
nickel, vanadium, tin, molybdenum, manganese, aluminum cobalt, calcium,

magnesium, and mixtures thereof.



coke fornmed froma 100% Chad resid. The m crograph
shows fl ow domains of 10 to 20 mcroneters with a
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This mcrostracture is associated with the bul k coke
beds havi ng sponge/transition coke norphol ogy. [0012]
Figure 2 is an optical m crograph using
cross-pol arized |ight show ng _coke forned froma 100%
Maya resid. This m crograph shows a nedi uni coar se
nosai ¢ ranging from2 to 10 mcroneters. Coke with
this mcrostructure is associated with bul k coke beds
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same m crograph of the norphol ogy of coke formed from
the blend of 75 w.% Maya resid and 25 wt. % Chad

[p@$11d. Figuse fiis angptipal miwographatsizg sq@@h@elawmeddgght showing
resid, |ike e blepnded with
GokRifPEnP Som a.m@%@ﬁa? it ?lp nigtaah SEows ERW domains of 10

tp GO RRETT UM 4 BRI e e S 2P 40
ritdrd Q{e?s f ‘i’h sdgl @yl iB9ssoeiBd Wﬁh’ DledsHIk c6Ré HEds having

are requent y obtained after renoval of distillates
shobape/entsieiohesits oeipbologger vacuum and are
characterized as being conprised of conponents of

| ar ge nol ecul ar size and wei ght, generally contalning

P L5 0 AP AR A g v
({%(g C@%g@?ﬁ‘oﬂg HY)@I”/OR@;% 89, afifls ﬁﬁeﬁfgrﬁgﬁt M¥KP$ a medium/coarse

ion; (b) cont am nant s o rring

18543E @éﬂg%{ng frdnh € t6r10dai@bmeassll Cokg wWitlothipaiiofostructure is
treatment ofthe crude, which contam nants woul d tend
dssocledtwitbalk coke beds having shot coke morphology.

[0013]  Figure 3 is the same micrograph of the morphology of coke formed from
the blend of 75 wt.% Maya resid and 25 wt.% Chad resid. This micrograph shows
that a sponge making resid, like Chad, can be blended with a shot coke making
resid like Maya and still form shot coke.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] Petroleum residua ("resid") feedstocks are suitable for delayed coking.
Such petroleum residua are frequently obtained after removal of distillates from
crude feedstocks under vacuum and are characterized as being comprised of
components of large molecular size and weight, generally containing: (a)
asphaltenes and other high molecular weight aromatic structures that would inhibit
the rate of hydrotreating/hydrocracking and cause catalyst deactivation; (b) metal

contaminants occurring naturally in the crude or resulting from prior treatment of



hydr ot reati ng/ hydrocracki ng catal ysts and interfere

Wi th catal yst regeneration; and (c) a relatively high
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rise to objectionable quantities O SO2, SO3, and NOx

upon conbustion of the petrol eumresi duum Nitrogen

conpounds present in the resid also have a tendency to

deactivate catal ytic cracking catal ysts. [0015]

Non-limting exanples of resi@ feedstocks of the

present invention include, but are not limted to,

residues fromthe atnospheric and vacuumdi stillation
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deaotieate cafalftid cradRingedagdlystper cent. [0016] A bl end of
feedstocks is chosen in the practice of the present
invention that will favor the formation of coke that
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easier to renove fromthe coker drum thus neking the
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preferred that the two t y?es_ of feedstocks chosen for, . .
dlsewisbrekenrigsids, bitumen, shale oils, coal liquids, tars from deasphalting units
or combinations of these materials. Atmospheric and vacuum topped heavy
bitumens can also be included. Typically, such feedstocks are high-boiling
hydrocarbonaceous materials having a nominal initial boiling point of 1000°F
(537.78°C) or higher, an API gravity of 20° or less, and a Conradson Carbon

Residue content of O to 40 weight percent.

[0016] A blend of feedstocks is chosen in the practice of the present invention
that will favor the formation of coke that is easier to remove from a coker drum.
The removal of coke from a coker drum is a labor intensive operation and it is
desirable to produce a coke that will be easier to remove from the coker drum, thus

making the overall coking process more economical.

[0017] It is preferred that the two types of feedstocks chosen for blending are
compatible. That is, they are chosen to avoid fouling and coking or equipment,

other than coking in the coker drum. One preferred way of choosing such a



conpati ble. That is, they are chosen to avoid fouling
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aconbi nation of feedstocks is to first determ ne the

i nsolubility nunber of each feedstock, followed by

determ ning the solubility bl ending nunber for each

feedstock, then conmbining the_ two types of feedstocks

such that the solubility bleﬁaTng nunber of the bl end

is always higher than 1.4 times the insolubility

nunber of any feedstock in the blend. Such a technique
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both of which are incorporated herein by reference.
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t he bottom of an unheaded coker drum which typically

has a head dianeter of 6 feet (1.83 neters). [0019]
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[0019]  Shot coke is a distinctive type of coke. It is comprised of individual
substantially spherical particles that look like BBs. These individual particles
range from substantially spherical to slightly ellipsoidal with average diameters of
1 mm to 10 mm. The particles may be aggregated into larger-sized particles, e.g.,
from tennis-ball size to basketball or larger sizes. The shot coke can sometimes
migrate through the coke bed and to the bottom drain lines of the coke drum and
slow, or even block, the quench water drain process. While shot coke has a lower
economic value that sponge coke, it is the desired product coke for purposes of this
invention because its ease of removal from the coker drum results in effectively
increasing the process capacity which more than offsets its reduced economic

valve.



slow, or even block, the quench water drain process.
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of one type of coke norphol ogy. For exanple, the

bottom of a coke drum can contain |arge aggregates of
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[0022] Coke beds are not necessarily comprised of all of one type of coke
morphology. For example, the bottom of a coke drum can contain large
aggregates of shot, transitioning into a section of loose shot coke, and finally have
a layer of sponge-rich coke at the top of the bed of coke. There are additional
descriptors for coke, although less common. Such additional descriptors include:
sandy coke which is a coke that after cutting looks to the naked eye much like
coarse black beach sand; and needle coke that refers to a specialty coke that has a
unique anisotropic structure. Preparation of coke whose major component is
needle coke is well known to those having ordinary skill in the art and is not a

subject of this invention.



coarse bl ack beach sand; and needl e coke that refers

to a specialty coke that has a uni que ani sotropic
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is needl e coke is well known to those having ordinary

skill in the art and is not a subject of this

i nvention.[0023] The term "free-fl ow ng" as used

herei n neans that 500 tons (508.02 My) of coke plus

its interstitial water in a cdker drum can be drai ned

in less than 30 m nutes through a 60-inch (152.4 cm
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[0025] Coke beds are not necessarily comprised of all one type of coke
morphology. For example, the bottom of a coker drum can contain large
aggregates of shot coke, transitioning into a section of loose shot coke, and finally

have a layer of sponge-rich coke at the top of the coke bed.

[0025]  Factors that affect coke bed morphology are complex and inter-related,
and include such things as the particular coker feedstock, coker operating
conditions, and coke drum hydrodynamics. With this in mind, it has been found
by the inventors hereof that the judicious choice of feedstocks and operating
severity can push the production of sponge coke to transition coke or from
transition coke to shot coke. For example, if a first feedstock is chosen that favors
the formation of sponge coke, a second feedstock can be chosen having properties
that will, when blended with the first feedstock, result in a transition coke. Also, if
the first feedstock favors the formation of a transition coke, the second feedstock

can be chosen with the right properties, that when blended with the first feedstock



severity can push the production of sponge coke to

transition coke or fromtransition coke to shot coke.
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favors the formati on of sponge coke, a second

feedst ock can be chosen having properties that wll,

when bl ended with the first feedstock, result in a

transition coke. Also, if the flrst feedst ock favors

the formation of a tranS|t|oﬁ- coke, the second

feedst ock can be chosen with the right properties,
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Proper blending to produce shot coke will largely

elimnate hot drums. Al so, elimnation, or the

[O6 2Rt | £niREHeahPPenddlt JfBisIRPEhtion 1§ HerivB8 when a feedstock does
not favor the formation of shot coke, but instead favors the formation of a
transition coke. Transition cokes are associated with hot drums, or coke eruptions
on cutting the drum. Proper blending to produce shot coke will largely eliminate
hot drums. Also, elimination, or the dramatic reduction, of the need to cut the
coke out of the drum results in shorter cycle times with an associated increase in
capacity/throughput for the process. That is a coke that is formed in a delayed
coker that does not need to be cut, or only requires minimal cutting, and that can

be empties more rapidly from the drum.

[0028]  The resid feed is subjected to delayed coking. As previously mentioned,
in delayed coking, a residue fraction, such as a petroleum residuum feedstock is
pumped to a heater, or coker furnace, at a pressure of 50 to 550 psig (344.74 to
3792.12 kPa), where it is heated to a temperature from 900°F (482.22°C) to 950°F



coke out of the drumresults in shorter cycle tines
Wi th an associ ated increase in capacity/throughput for

W0 b@spreess. That is a coke that is forned i nP@I/US2005/016707
del ayed coker that does not need to be cut, or only
requires mnimal cutting, and that can be enpties nore
rapidly fromthe drum [0028] The resid feed is
subj ected to del ayed coking. previ ously nentioned,
in del ayed coking, a residue fraction, such as a
petrol eum resi duum f eedst ock i s punped to a heater, or
coker furnace, at a pressure of 50 to 550 psig (344.74
(5 08792t ikDrkRajed thbethe donditsorsdattkel coloerdutrmarperapooduce coke,
from 9000F (482.22C) to 9500F(5 1Q0C). It is preferred,. .
thymthettpapetanetangrizressire pee eieledipdagtangst crackigeonditions
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iAsiged CyRécahuny tlaough ti abl oheofeed tinedhat 18 atthali@btoclenker
drum through at | east one feed Iine that is attached

dremtriver thokeottamwhihedrumhe bottom of the drum [0029]
Pressure in the drumduring the on-oil portion of the
cycle wll typically be 15 to 80 psig (103.42 to

58 Thi ' : i1 : r :
(5752 ok e e ALK R B R e ity
b@fl%os(ﬁﬁé\}\%i‘@omb lto 38 1 Bt M@ THES&ill 4888 olkfle$ 26 Be removed

(8500F), ile the druminlét will be up to 48Q0C
of8flkal) .Coltventionalfepedatingtenpeeatoadsl of the dclun areeheaal will be

period of tine 1(:the "coking tinme") in the coker_drum
betwesrad 1 7§ (FROSE) 1aedS5 T SH),prhidathe drust iMgiowdt be Borio

roducts, that continuousl [ th h th k

4§QaC6(PQOdF). The hot feedstock th)én*rnlalsl}ef cracks over a peeri((:)g of Hine ?the
"coking time") in the coker drum, liberating volatiles composed primarily of
hydrocarbon products, that continuously rise through the coke mass and are
collected overhead. The volatile products are sent to a coker fractionator for
distillation and recovery of various lighter products, including coker gases,
gasoline, light gas oil, and heavy gas oil. In one embodiment, 4 portion of one or
more coker fractionator products, e.g., distillate or heavy gas oil may be captured
for recycle and combined with the fresh feed (coker feed component), thereby
forming the coker heater or coker furnace charge. In addition to the volatile
products, delayed coking of the present invention also forms solid substantially

free-flowing coke product.

[0030] At the completing of the on-oil cycle, steam is typically injected into the
coker drum to enhance the stripping of vapor products overhead. During steam

stripping, steam is flowed upwardly through the bed of coke in the coker drum and



col l ected overhead. The volatile products are sent to

a coker fractionator for distillation and recovery of
woansouwsos | ght er products, including coker gaseGI/US2005/016707

gasoline, light gas oil, and heavy gas oil. In one

enbodi ment, a portion of one or nore coker

fractionator products, e.g., distillate or heavy gas

oil may be captured for recy ée and conmbined with the

fresh feed (coker feed conpdﬁ nt), thereby form ng the

coker heater or coker furnace charge. In addition to

the volatile products, del ayed coking of the present
rdcaverid orradsiothfougisa saporkxsilise. adtfter thy vhpereprfodggisrige

coke product. [0030] At the conpleti of the on-qjl ..
rarpeves], the dam nSedyioibsnsaa)ed RFRET SiF SoIFARS EoRaYedyrGopling is
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vapor exit line. After the vapor

WRQdY ehén @aenddemmigth thetinlet ting) theehisnt dehieededygindd-oke removed
before the coke can be renoved. Cooling is typically
bacrilipg vatielighypressong wgtejuelsch wat er upwardly through

the bed of coke, thus flooding the coke drum In

conventi onal del ayed coking the quench water is then
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I'ng w pressure water

cﬁﬁi ggud{ll%]co%ﬂf{ anRbiSeatmeskiasre @f el atetiiniperatures, the bottom

ng the coke drum Since the coke dram nust
cooat & fceneavienel etkendpheisdypicaby seeured to Hipeoksa diuag by a
the bottom cover of a conyentional coke.dramis .
plyplitiad §olssotine oftsn et SEULOWPRMMAMEIS) dhaf Foitppnheading

iqb gl%l{ﬂ?]ty %ﬁg ;‘rg{elagge Sk %€ A RRSeRadbIBPYREL Y verfifondl unheading
is that it is difficult to use when the coke drum is filled with substantially free-
flowing coke, preferably shot coke. Shot coke is unique in that it will not always
remain in the drum during and after unheading. This is because the coke is not in
the form of a self supporting coke bed, as is sponge coke, but instead is
substantially free particles. As a result, the coke will often pour out of the drum as
the bottom cover is being removed. In addition, the free-flowing coke may rest on

the bottom cover, putting an enormous load on the bottom cover and making its

controlled removal difficult.

[0032] It is within the scope of this invention that the formation of shot coke,
preferably a substantially free-flowing shot coke be encouraged by use of an
additive that favors the formation of shot coke. Such an additive can be a metals-
containing additive or a metals-free additive. The resid feed is subjected to

treatment with one or more additives, at effective temperatures, i.e., at



is usually a labor intensive chore. A further drawback

of conventional unheading is that it is difficult to
waois@smissns t he coke dramis filled with substanPCEUE2005/016707

freefl owi ng coke, preferably shot coke. Shot coke is

unique in that it will not always remain in the dram

during and after unheading. This is because the coke

is not in the formof a self ypporting coke bed, as

i s sponge coke, but instead i's"substantially free
particles. As a result, the cok will often pour out of
the dram as the bottom cover is being renoved. In
tethgietatores thitewill ercouirage ihg addikevesbdispersal iorthe fieedostoclonSuch
cover, putting an_enorpous | oad on the bottom cover
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netal s-free additive. The resid feed is subjected to

presait ievgnticintinclude metahydroaitits napdsheratesedifdéort carboxylates,

tenperatures, i.e., attenperatures that wl| encouralge
mpfal aertylacoenatesi Epwissagids, @ mefal peléidesmetal aceigbh metal cresylate,
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fbehatinRd mdwis-frédaddifigechaPdebe atedRt the preciivead ithd Present
additives that can be used in the practice of the

ipyeseont inichwderelmentah silfois heght surfanecirea selesdgntially metals-free
napht hegat es an { or carboxyl| at es, t al .
sQdsdushAs dirstBEls, pugars, cglindpse, grovedgoals, grqund aytpdiges. Other

LRt AHsSnc it %é‘g&ﬁ%ﬁ&@s such as fumed silica and alumina; salts of

oxides, such as ammonium silicate and mineral acids such as sulfuric acid and

phosphoric acid, and their acid anhydrides.

[0033] In another embodiment, the metals-containing additive is a finely
ground solid with a high surface area, a natural material of high surface area, or a
fine particle/seed producing additive. Such high surface area materials include
alumina, catalytic cracker fines, FLEXICOKER cyclone fines, magnesium sulfate,
calcium sulfate, diatomaceous earth, clays, magnesium silicate, vanadium-
containing fly ash and the like. The additives may be used either alone or in

combination.

[0034] In another preferred embodiment, a caustic species is added to the resid

coker feedstock. When used, the caustic species may be added before, during, or



metal carbonate, high surface area netal -containing
solids, inorganic oxides and salts of oxides, salts
W0 bas/183768 basi ¢ are preferred. Non-limting exBepUs®0®ni16707
substantially netal s-free additives that can be used
in the practice of the present invention include
el emental sulfur, high surface area substantially
netal s-free solids, such as rjce hulls, sugars,
cel lul ose, ground coal s, groqu auto tires. O her
addi tives include inorganic oxides such as funed
silica and alum na; salts of oxides, such as anmmoni um
afiet heating mniie toker Almae. dedditioh cfsaastid will cedriedtha fﬂd)tal Acid

osphorlc acid, and their acid anhydrides. [0033]
berelrl 2aNb ofitheeiesid qoker f@@amk@@dtaéwcweaﬁmphth@m swlds to

a_ finel und soli,d wth h surface area, a
HHEIJPEWMN%Pg P81’&PdHFBHMQE§F 48%- area, or a fine
particl e/ seed produci ng additive. Such high surface
area materials include alumna, catalytic cracker

[0038)s, BhEghEUERreN off tieaddifies intbaBe 9aewith 384l Fe&d is desirable
cal cium sul fate, diatonmaceous earth, clays, nmagnesi um

e awlddteeerogams wmwmfaahnt ook fqrrrms;lbna Hdispérsing tdethe Hdditive is
addlt may be u i ther_al one or i nation,.
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caustic will reduce Acr’d Number (TAN) of the
orgsiothatalkie ragbﬂ‘fsd gtco dhghrmhe@;smlmmgmnise dptitivanixing devices
aci ds to, nmetal naphthenates, e.g., sodium naphthenate.

n{acyda%?mglrﬂweértmag&&tp@r@mer&ﬁ v ﬁbe additivevageniat o t he

vacuumresid feed is desirable



to avoi d heterogeneous areas of shot coke formation.
Di spersing of the additive is acconplished by any
woeoober37ed ways, for exanple, by sol ubilizati oPCDUS100£016707
additive into the vacuumresid, or by reducing the
viscosity of the vacuumresid prior to mxing in the
additive, e.g., by heating, solvent addition, use of
organonetal I ic agents, etc. F%gh energy m xing or use
of static m xing devices nay b€ enployed to assist in
di spersal of the additive agent.CLAIMS: 1. A del ayed
coki ng process which conprises: selecting one or nore
GLAIMStel ayed coker feedstocks, each having |ess than
250 wppm di spersed netals content and greater than
5.24 APl gravity; selecting one or nore second del ayed
sai d. one or nore second

ker, f.eed ..and. bl j
lggl Z)rfé818%3%@%Fﬁ%&g{)%ﬁ%gwdﬂ“ﬁﬁcwgmr&e@ne or nore first

del a f '
oo el RAPa0 R TEsA ol B PRI s
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than 5.24; heating said blend of feedstocks to a
t enp@faiiii;e in the range of 700C to 5000C, and

Fur nACiec i PBP 9T NG BERTR Gy b Ak G RGN ackhd BiFnefe said one
e e OSSP Y (R st atved
coker feedstocks so that the total dispersed metals content of the blended
feedstocks will be greater than 250 wppm and the API gravity will be less
than 5.24;
heating said blend of feedstocks to a temperature in the range of 70°C to
500°C; and
conducting said heated blend of feedstocks to a coker furnace wherein the
blend of feedstocks is heated to delayed coking temperatures;
conducting said heated blend of feedstocks to a coker drum wherein vapor
products are collected overhead and a solid coke product is produced, which

solid coke product is substantially shot coke.

2. The process of claim 1 wherein the one or more first and second feedstocks

are selected from vacuum resids and deasphalter bottoms.

3. The process of any preceding claim wherein an additive is incorporated in
said blend of feedstocks, which additive is one or more organic soluble, organic
insoluble, or non-organic miscible metals-containing additive that is effective for

the formation of substantially free-flowing coke.



products are coll ected overhead and a solid coke
product is produced, which solid coke product is
waewstistws al | y shot coke. 2. The process of clBEnU$2005/016707
wherein the one or nore first and second feedstocks
are selected fromvacuumresids and deasphal ter
bottons. 3. The process of any preceding clai mwherein
an additive is incorporated i% said bl end of
f eedst ocks, which additive i 4%ne or nore or gani c
sol ubl e, organic insoluble, or non-organic mscible
nmet al s-containing additive that is effective for the
formati on of substantially free-flow ng coke. 4. The

process of any preceding claimwherein the.additive,is
4ddedhe@recass ©f anXiNICE NS ¢lap Mengreg e@EﬁgyVeedlS@gégﬁi to either
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d%ﬂ@%ﬁ%@k%ﬁﬁmaggb$éve is added to the blend of said one
e

or-’nore Tirst ayed coker feedstocks and said one or
nore second del ayed coker feedstocks. 6. The process

of any preceding claimwherein the metal of . the
5ddi fihegrosessaifenyaesading shamumerss thesadditive 1sgdded to the
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6.  The process of any preceding claim wherein the metal of the additive is
selected from sodium, potassium, iron, nickel, vanadium, tin, molybdenum,

manganese, aluminum cobalt, calcium, magnesium, and mixtures thereof.

7. The coke produced in accordance with any preceding claim.



