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PROCESSES FI ELD OF THE | NVENTI ON [ 0001] A preferred enbodi nent of the

i nvent i orwo207278st ed to reducing fouling in Coking Processas/BaeKGROUND
OF THE | NVENTI ON [ 0002] Fl uidi zed bed coking (fluid coking) and FLEX COKI NG
are petroleumrefining processes in which m xtures of heavy petrol eum
fractions, typically the non-distillable residue (resid) from
fractionation, are converted to Iiohter nor e useful croducts by t her mal
deconposi tion (BR ) SRHICING j 8RO £l |y about
900 to 1100F (about 480 to 590C3 by heat supplled by fIU|d|zed coke
particles. [0003] Fouling in the stripper and scrubber sections of a Coker
vessel re R A city and run length of the unit,
culninatlngﬁkaizggiﬁgﬁg ﬁgﬁﬁﬂﬁgg@shutdomns. [0004] Fluid Catalytic Cracking
(FCC) is another petroleumrefining conversion process in which heavy oil,
typically the highest boiling distillable fraction, is converted to

gasol i ne, d0e6%] and Aeteferret enthwalimegt of the ihventen lediqu@eetdtﬂ wduciggs (LPG),
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Run |l ength or capacity of an FCCU may |i kewi se be limted by deposition of
coke in the stripper, reactor overhead, plenum nozzle, transfer line, or
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[0002] Fluidized bed coking (fluid coking) and FLEXICOKING are
petroleum refining processes in which mixtures of heavy petroleum fractions,
typically the non-distillable residue (resid) from fractionation, are converted to
lighter, more useful products by thermal decomposition (coking) at elevated
reaction temperatures, typically about 900 to 1100°F (about 480 to 590°C) by
heat supplied by fluidized coke particles.

[0003] Fouling in the stripper and scrubber sections of a Coker vessel
results in decreased capacity and run length of the unit, culminating in costly

unplanned shutdowns.

[0004] Fluid Catalytic Cracking (FCC) is another petroleum refining
conversion process in which heavy oil, typically the highest boiling distillable
fraction, is converted to gasoline, diesel and jet fuel, heating oil, liquefied
petroleum gas (LPG), chemical feedstocks, and refinery fuel gas by catalytic
decomposition at similarly elevated temperatures of about 900 to 1100°F (about
480 to 590°C). Run length or capacity of an FCCU may likewise be limited by
deposition of coke in the stripper, reactor overhead, plenum, nozzle, transfer

line, or inlet to the fractionator.



-2 [0005] What is needed in the art is an efficient, predictable, and
effective way to mtigate the fouling tendency in the stripper, scrubber,
surge dr uwoan@7276s her sections of coking units. SUVMARY OPCTHES02/OMBENTI ON
[ 0006] An aspect of the invention is di&gcted to a process for decreasing
fouling in refinery unit reactor zones Whérein said refinery unit reactor
zone is run at tenperatures of at |east about 300C and wherein said feed
experiences heating in said refinery unit reaction zone, conprising

pr e- heat i n{0Q0H f eed What is aeedadem therayt isrin: effisiant. rredistablerand effectyet er

I ntroduci ng sajd feed i,nt ai efiner nit reactor zone for reaction,
wher ei n saM@y: OGRS g}‘h@’uﬁgg gcgmtﬂgﬁ‘@gﬁ%rsg{utbﬁﬁﬁ Shhe Wéﬁad f eed
is pre- heabﬁférfs%tignﬂ)f@o ks @ tenperature sufficient such that when
said feed s introduced 1n sal'd refinery unit reaction zone for
reaction, the conbination of said pre-heating and heating attributable to
said reaction zone causes at |east 85%of said polynmers and ol i goners

cont ai ned SUAVMAR . y B AN wherein no nore that about 5 wt % coke
is formed in said feed during said heating. [0007] The invention is
particularly useful in coking and cracking refinery units. DETAI LED
DESCRI PTI THE | e ef | ' ItS,

pol ymer s Sﬁbﬁ% gonep&séﬁggrgee%{/%gggﬁ%ltfb;ﬁr 1(?ess&ehrsl'?tc&&’Tﬁ)eélb f;fcrg¥§ g&r?fegg?&ém;get rol eum
feeds by t feulied irprdidehe ik héattor Zblek ilededXdaid tdfitRrp uin@aeREtLZ 2bhO TS
reactions with certain feed conponents and are typically present in from
about 0. 02rum atscmaperbpues &f attleast abodt 3Q) Sarsb@henqup sjidifaed hxpdreanges Upon

entering the reactor. these can coat and/or thernmall )
J Beatmg m said refemery unit reaction zone, comprising p%/e-heatmg the feed to

said refinery unit reactor zone and thereafter introducing said feed into said
refinery unit reactor zone for reaction, wherein said feed contains polymers and
oligomers, and wherein said feed is pre-heated for a time and at a temperature
sufficient such that when said feed is introduced into said refinery unit reaction
zone for reaction, the combination of said pre-heating and heating attributable to
said reaction zone causes at least 85% of said polymers and oligomers contained

in said feed to unzip and wherein no more that about 5 wt% coke is formed in

said feed during said heating.
[0007] The invention is particularly useful in coking and cracking refinery
units.

DETAILED DESCRIPTION OF THE INVENTION

[0008] In feeds to refinery coking units, polymers and oilgomers are
typically present. They are formed in petroleum feeds by thermal and thermally
initiated oxidative oligomerization reactions with certain feed components and
are typically present in from about 0.02 wt.% to about 5 wt.% (200 to 50,000

wppm) in the feed. Upon entering the reactor these can coat and/or thermally



WO 02/ 072733 PCT/ US02/ 02000 -3 al kyl ate coke surfaces maki ng them sticky.
Sticky coke particles can agglonerate and the feed coating the coke
particl e worock@ac3zan undergo further thermal conversi on &ad/Esozedophase
can format the coke particle contact point, binding the coke particles
toget her. The mesophase formation of thé”feed between the contact points of
aggl oneration is one nechanismleading to cenenting of the coke particles
that were previously held together by weaker adhesive forces. Typical

feeds to caﬂtyﬂgtemdke$uaﬁaees:mahinﬂgsthmmicﬂmn>8tihkyf0@kerpartiqdes garers, oligoners
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tenaci ously coat or alkylate coke particles with a sticky layer. This

sticky | aybetween theambntart pagds ofregglbimenatodn ishenecmkehamiasmh leddisg nd
subsequent coke formation at the contact pojnts of _aggloneration before
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havi ng an act'ual resrdence tine tenperature
m nut es or nigthylistyyehése ifidads aetndtcmmmaaedldmnfeswﬁt mhmrsamcbmm‘e ofdmddlepnal
m nut es once it reaches t enper at ur e, In current operatlons once the feed

reaches teﬁp@aaplﬁ@ enel, ngphthpleém@a enplotiaenanhisholnand theslikheompamentsact or |
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their molecular weight and the refinery unit reaction temperature can tenaciously
coat or alkylate coke particles with a sticky layer. This sticky layer can lead to
agglomeration of the coke particles and subsequent coke formation at the contact
points of agglomeration before they undergo sufficient thermal cracking

conversion to reduce their stickiness via unzipping of the polymer chain.

[0009] In current coking unit operation, the feed is preheated and has an
average residence time at temperature of about ten minutes. This is quite
different than the feed having an actual residence time (time at temperature) of at
least 5 minutes or holding the feed at temperature for at least five additional
minutes once it reaches temperature. In current operations, once the feed
reaches temperature, it is injected through feed nozzles into the reactor, or
introduced by other means. It has been discovered that such a preheat scheme is
inadequate to prevent thermal alkylation or coating of coke particles by long
sticky polymeric materials and destruction of these polymeric materials on the
coke particles, and hence agglomeration occurs. As a result, carryunder of the
now heavier agglomerated sticky coke particles to the stripper sheds, sticking of

these agglomerates to the sheds, and fouling occurs. Applicants have found that



| nadequate to prevent thermal al kylation or coating of coke particles by

|l ong sticky polyneric materials and destruction of these polyneric

mat er i al swor2ig33 coke particles, and hence aggl oner ati on POTALN%02006 a
result, carryunder of the now heavier aggl onerated sticky coke particles
to the stripper sheds, sticking of these agglonerates to the sheds, and
fouling occurs. Applicants have found that WO 02/072733 PCT/ US02/ 02000 -4
heating the feeds for an amount of time in addition to the preheat

descri bed habtingthefeede fitrsant dmout] ofdirky irnadditioarid tboprehegt déscribré particl es

by the highest nolecul ar I ght, . nmost_sticky polyneric terialsg and
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continuing to pre-heat and thereafter introducing the feed into the
reaction z&eacteliere-t B3R “Ene. a e ddoor prehsatisaction:nt the &easddlt i ng  and the
heating which occurs due to the heating of the feed in the reaction zone
causes at |east 85 % of the polyners and oligonmers contained in the feed to
unzip. The heat i I LRk | QHYRL | ik § BACHE R hoZPBe 1S
conduct ed [g?ﬁﬂ t hat n%gghnhl?gn{b%ginlﬂéaxgout %%n&)%cgﬂgﬁﬁg ?orrrec igﬁ the feed
prior to ifedd ndiheirefintheudieasa bolkaetperaterceompatiisavitii the &on¥miiss of

determined by the skilled artisan by running a  TGA on the feed. The 85%

i ncl udes béhduniiendadditinnably agnsinpipicitg nrerdeaberd therenfiarigtrpdecinghe ng in
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and the heating which occurs due to the heating of the feed in the reaction zone

causes at least 85 % of the polymers and oligomers contained in the feed to
unzip. The pre-heating prior to introduction into the reaction zone is conducted
such that no more than about 5 wt.% coke is formed in the feed prior to
introducing the feed into the reaction zone. The 85 % is determined by the
skilled artisan by running a TGA on the feed. The 85% includes both the
amount of unzipping that occurs during pre-heating in addition to the amount of
additional unzipping that would occur during the residence time of the feed in
the reactor. To determine if at least about 85% unzipping has occurred, the
minimum residence time of the feed in the reaction zone would be utilized in the
calculation for determining the amount of unzipping. Such amounts of unzipping
are readily calculatable by the skilled artisan. The feed will thus, preferably be
pre-heated at a temperature of at least about 300 °C for a time sufficient to cause
the polymers present in the feed which can coat and cause alkylation of coke to
unzip. The pre-heating for an additional amount of time described herein may
be conducted at temperatures of at least about 300 °C, preferably about 300 to
about 400 and most preferably about 350 to about 370 °C. The feed is

preferably pre-heated for residence times of at least about 5 minutes, preferably



the reactor. To determne if at |east about 85% unzi pping has occurred, the
m ni mum r esi dence tine of the feed in the reaction zone would be utilized
in the cabmabza7sdn for determ ning the anmobunt of unzi ppi RGT/USABROGTOUNt S
of unzipping are readily cal cul atable bé the skilled artisan. The feed
will thus, preferably be pre-heated at"a tenperature of at |east about 300
Cfor atine sufficient to cause the polyners present in the feed which
can coat and cause al kyl ation of coke to wunzip. The pre-heating for an
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preferable t0 pre-heat the feeds for a nmaximumtinme of about 1 hour
pr ef er abl y satiothat $e ﬁdd&dc&ﬁr@tﬁmmhmgdtaﬂabmﬁSwnﬁacmkdpmﬁekesnhm cs of the
process. The additjqnal pre-heating is conduct such that the feed does
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further recognize that the higher the additional pre-heating temperature, the less

time required within the range described to achieve the desired effect.

[0011] Traditional pre-heat treatments are used to bring feed close to
reactor temperature for heat balance purposes and not for carrying out another
specific chemical reaction to circumvent reactor fouling. One skilled in the art
recognizes this pre-heat treatment is carried out to ensure that the feed
temperature is compatible with the economics of the process. The pre-heat
vessel may be any suitable containing device, such as pipes, holding tanks, etc.
that provide the required residence time. Preheat temperatures should preferably
be below coking temperatures, ¢.g., about 400°C, preferably about 370°C to
prevent coke formation in the preheat section, but high enough to unzip the
polymers. A plot for the cumulative unzipping of the pure polystyrene of MW
230,000 shows that about 10 wt.% of the polymer is unzipped every 10 minutes
at 348°C. [S. L. Madorski, “The Thermal Degradation of Organic Polymers”,
Interscience Publishers, New York, NY 1963.]



[0011] Traditional pre-heat treatnents are used to bring feed close to
reactor tenperature for heat bal ance purposes and not for carrying out
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prevent  bthetehipmake tine ooleepartidles mer sapedpibided agglomeiatyorcoke at sl ower
rates and thereby nmake the coke particles nore susceptible to
aggl oneration. [0013] The residence or heating time required for any given

feed will &%13] The residence or heating time required for any given feed will be
that necessary for the polymers and oligomers present, or a portion thereof, to
become less sticky or unzipped and depends on the extent of oligomerization
that has taken place prior to the feed entering the preheat zone of the reactor
where the heating is conducted. One skilled in the art can readily determine the
heating times and temperatures within the constraints taught herein. For
example, it is well known that a clay-gel separation can be run on a sample of
the feed to isolate the amount of polymeric material contained therein. A TGA
can then be run to determine the weight loss profile. Thus, one skilled in the art
would be able to select the appropriate times and temperatures, from the weight
loss profile, within the given ranges at which to run the process. The Table
illustrates the results based on analysis of TGA data for two different samples of

polymers/oligomers isolated by clay separation.



that necessary for the polyners and oligoners present, or a portion
thereof, to becone |ess sticky or unzi pped and depends on the extent of

ol i goner iwetmwom733 hat has taken place prior to the feed emCarisazoiohe
preheat zone of the reactor where the heating is conducted. One skilled in
the art can readily determ ne the heatilng tinmes and tenperatures within
the constraints taught herein. For exanple, it is well known that a

cl ay-gel separation can be run on a sanple of the feed to isolate the
anount of polyneric materi al contained therein A TGA can then be run to

det er m ne~t-he-weight—tossprofite one—ski-H-ed Iy the—at: thbe
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02/ 072733| PoOI{ralefda/dF2000 -7 Extent of Extent pf Extent of | Ti me Reactilon
Reacti on Rgafki@ialvidap| e (M nutes) at 300 C at 330 C at 360 C O i gomner|s
from 30 151?1%3 fﬁ %] T90 fractilon of Heavy [Catalytic Naphtha (HCN)
A i goner sifrom 30349 P3 9610096 Heavy Coker| Gas O (HKEO O goner s
from 60 A5G ol erlmiay T 30 34 % 93 % 100 %

Heavy Coker Gas

0il (HKGO)

Oligomers from 60 45 % 97 % 100 %

T90 fraction of '

Heavy Catalytic

Naphtha (HCN)

.Oligomers from 60 87 % 100 % 100 %

Heavy Coker Gas

0il (HKGO)

Oligomers from 180 100 % 100 % 100 %

T90 fraction of

Heavy Catalytic

Naphtha (HCN)

Oligomers from 180 100 % 100 % 100 %

Heavy Coker Gas :

0il (HKGO)

[0014] The Arrhenius Parameters deduced from TGA data for HCN

oligomers were A = 1.6 x 10'! and Ea = 40.0 kcal/mole. The Arrhenius
Parameters deduced from TGA data for HKGO oligomers were A = 4.0 x 10"
and Ea = 42.3 kcal/mole. These A and Ea paramaters are lower than those
typically associated with petroleum residua thermal cracking decomposition (A
=1 x 10", Ea = 51 kcal/mole) and consistent with polymer unzipping
(decomposition/cracking) kinetics. It is clear from the data that 30 minutes at

360°C will eliminate these species from the feed. However, in these cases, in
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residua thermal _cracking deconposition (A =1 x 1013, Ea = 51 kcal/nol e)
and consi st@ﬁﬂfﬂﬁlﬁﬁt-pol ymer unzi ppi ng (deconposition/cracking) Kkinetics.
It is clear fromthe data that 30 mnutes at 360C will elimnate these

species fromthe feed. However, in these cases, in WO 02/072733
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introduced into the reaction zone of the refinery unit. The reaction zone which is
at about 530°C causes further unzipping of oligomers and polymers at an
unzipping rate about 30 to 50 times faster than in the preheat section before the
reactor. Thus, since additional unzipping occurs in the reaction itself, shorter
heating times are possible. Additionally, the average residence time of a coke
particle in the reaction section is about 10 minutes, but since the residence time
of some of the material in the reactor can be only about 10 to 25 seconds, the

concern for making sticky coke is alleviated by the extension in thermal

pretreatment time.

[0016] One skilled in the art will recognize that the heat-treated feed
should not be allowed to cool and sit for extended times because re-
oligomerization of the decomposition products that are soluble in the feed will

take place.

[0017] One skilled in the art will recognize that the invention achieves a
balance between heating the feed for a time and temperature sufficient to cause
unzipping of polymeric and oligomeric materials while not overheating the feed

in a manner that would form coke.

[0018] The heating described herein can be easily accomplished in a

preheat zone of the refinery unit.

[0019] The following examples are meant to be illustrative and not

limiting in any way.



[ 0015] Once the feed has undergone the heating described hereinit is

I ntroduced into the reaction zone of the refinery unit. The reaction zone
whi ch i s watozamyss 530C causes further unzi ppi ng of ol i gomeraisazoopol yners
at an unzipping rate about 30 to 50 tinmes faster than in the preheat
section before the reactor. Thus, sincéadditional unzipping occurs in the
reaction itself, shorter heating tines are possible. Additionally, the
average residence tinme of a coke particle in the reaction section is about
10 m nut eSEXIANIP3/REEe the residence time of sonme of the material in the
reactor can be only about 10 to 25 seconds, the concern for making sticky
coke is alleviated by the extension in thernmal pretreatnent tinme. [0016]

One skilleg(bd&ré the a L éiil tecogni.ze that .the heat-treated fee shoul d
not be all lto coi e\z,im owing sagnple Was fauded PREQN geYagium 1oppe

ol i goneri zat,l A t . the feed
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i nvention agdddefesitastripleqnfipofst ween heating the feed for a time and
tenperature sufficient to cause unzipping of polyneric and oligoneric

materials while not overheating the feed in a manner that would form coke.
[ 0018] The heating described herein can be easily acconplished in a
preheat zone of the refinery unit. [0019] The foll ow ng exanpl es are neant

R AR o PR VT i skl
Untreated (NO HEAT) Viscosity at 80°C (CPS)
VTB 96,800
VTB + 2% PS MW=2500 96,300
HEATED AT 360°C for 3 hr
VTB 9,400
VTB + 2% PS MW=2500 4,500
HEATED AT 360°C for 0.5 hr
VTB 23,000
VTB + 2% PS MW=2500 15,600

The results show that polystyrene has no effect on the viscosity of untreated
VTB. Heating for 3 hours at 360 decreased the viscosity of the VIB tenfold.
However, in the presence of 2 wt.% PS of MW=2500, the viscosity is cut in half
again by heating. This indicates that if sticky oligomers are present in the feed,
then a heat soak would be beneficial in shortening the sticky chains causing
reduced stickiness. Also, the decomposition products of the polymer unzipping
can provide additional solvent to further reduce the viscosity of the VIB. Since
3 hours is not a feasible time from a commercial perspective for heating the feed,
the experiment was repeated for 0.5 hrs. Here, a fourfold decrease in viscosity
vs. the unheat-treated case was observed, and again a further decrease to six-fold

was observed in the presence of added PS.



[ 0020] The follow ng sanple was carried out on a Vacuum Topped Bitunen
(VTB) to which a pol ystyrene oligoner (PS) of about 25 units was added for
i 11 ustratwoapm7pbses. TABLE | Untreated (NO HEAT Vi scosi PETAISOSWT{ CPS)
VTB 96,800 VIB + 2% PS MA:2500 96, 800 HEATED AT 360C for 3 hr VIB 9, 400
VTB + 2% PS MA£2500 4,500 HEATED AT 360&-for 0.5 hr VIB 23,000 VIB + 2%
PS MM2500 15,600 The results show that pol ystyrene has no effect on the
viscosity of untreated VIB. Heating for 3 hours at 360 decreased the
viscosity e VT : ' 5% of
MAE2500, t@gz\i/rscosi %@Pi‘sseéﬂge? EPE%WTBafgegﬁﬁnhggﬁﬂgggqggr.eg{'lgrc\l?fg@r%??ast es

that if st3 &kirsQiti3goPEnsererempaagedaftensitthe freedealed bettleefdraat meattis woul d
be beneficial in shortening the sticky chains causing reduced stickiness.
Al so, the abtheposdositins qbrSgaGdtasi ipereadrsl 190l 3HBO0 @hdf’gpﬁQQgCP&an provi de
additional solvent to further reduce the viscosit f the VIB, Since 3
hours is NSEPEFHVE i@&eéoth?lengﬁHZ&gelaﬁﬁé‘?%P%ﬁ“%’e‘&388?1?%@%28?‘ heating the
feed, the %fe%‘ﬁfés”ent was repeated for 0.5 hrs. Here, a fourfold decrease
in vi scosiI[ny VS. 'the unheat-treated case was observed, and again a further
decrease to six-fold was observed in the presence of added PS. WD

02/ 072733 PCT/ US02/ 02000
EXAMPLE 2.

[0022] The following example was carried out on a polystyrene oligomer

(PS) of about 25 units with a vacuum resid (VR).

TABLE I1
Untreated (NO HEAT) Viscosity at 80°C (CPS)
VR 5,740
VR + 2% PS MW=2500 4,100
HEATED AT 360°C for 3 hr
VR 1,640
VR + 2% PS MW=2500 1,640
HEATED AT 360°C for 0.5 hr
VR 2,460
VR + 2% PS MW=2500 2,005
[0023] The results in Table II illustrate that Polystyrene has only a small

effect on the viscosity of unheated VR. Heating for three hours at 360°C
decreased the viscosity of the vacuum resid three and one-half fold. However, in
the presence of 2 wt.% PS of MW 2500 the viscosity was unchanged by heating
indicating that in this case the 3-hr heating time unzipped all of the polymeric
material present in this feed. This indicates that if sticky oligomers are present

in the feed, then longer heat soak will be beneficial in shortening the sticky



-10 [0021] The viscosities of the VIB feeds in Exanple 1 treated for 0.5
and 3 hours at 360C were reneasured after sitting in a sealed bottle for

si X nont WO cantBhe vi scosities at 80C had increased to 12¢Ta®02/ezed0 31, 500
CPS, respectively, due to re-oligonerization of the previously

depol yneri zed nol ecul es. EXAMPLE 2. [0022] The foll ow ng exanpl e was
carried out on a polystyrene oligoner _§f>_8) of about 25 units with a vacuum
resid (VR). TABLE Il Untreated (NO HEAT) Viscosity at 80C (CPS) VR 5,740
VR + 2% PS MM2500 4,100 HEATED AT 360C for 3 hr VR 1,640 VR + 2% PS
MAE2500 1, 640 HEATED AT 360C fo %bf hr VR 2,460 VR.+ 2% PS MM2500 2, 005
[0023] Thechasry,| $iace 3 hoaws i not 3 fepsible g FFoRA IOMPSTGRIPRISPREEVEAPY a sl |

ff he. vi i f h VR, j f 360C
oy onsoq hotngBERd I bxdRIRALSag RpelEd rhrdl sufts, HUES, aaMda %!
However, i %cr%;ﬁ@ RVERBERE vo! the WheXh-FEated cA wadBbidiPed hag aSuitheras

unchanged eating 1 ndicating that in this case the 3-hr heating tine
unzi pped addcredsettb@. pddldneas obsema¢dei the ppesesenvf addedPS. f eed. This
indicates that if sticky oligoners are present



in the feed, then |onger heat soak will be beneficial in shortening the
sticky WO 02/ 072733 PCT/ US02/ 02000 -11 chains. Since 3 hours is not a

f easi bl e worme/0f2763n a commerci al perspective for heating wPeg/ufsezoloot he
experiment was repeated for 0.5 hrs. Here, a 2.3-fold decrease in
viscosity vs. the unheat-treated case wé%-observed and a further decrease
to 2.8-fold was observed in the presence of added PS. WD 02/072733

PCT/ US02/ 02000 -12- CLAIMS: 1. A process for decreasing fouling in
refinery | erein said refinery unit reactor zone is run at
terrperatu?eubxSl it | east about 300C and wherein said feed experiences
heating in said refinery unit reaction zone, conprising pre-heating the
feed to said refinery unit reactor zone and thereafter introducing, said
feed into said refi niY-,ry\mete% éercdesreasingsfonling e aefinesy, unitsewhersin sd d 1 eed
contains polyners and oligoners, and wherein sai.d feed i sheated for a
time and akefl e%H‘b‘élr%ﬁ%?’ég%rl?fllsirB?@ﬁ en%RFEﬁt“fff‘?aqta %ﬁgﬁ?ggf’ﬂé?@iﬁz fn%&li nt r oduced
into said ' | ' 3 : § eget ) : hmation of said
pre- heat | HgciehE HiddPed sk BARHCRE pERRS: ifaid RAElCI Y nic RBcHATPAE 0" | cast
85% of sai @bmﬁﬂéiﬁ?‘iiré—h@ﬁﬁn?ﬂi@mrtﬁ sevefinegduninr&mist Z@rdaridothereafter and
wherei n no nore hat about 5 wt.% coke is fornmed in said feed during said
heating. 2intiodugingesaichéaed into saidwhBineryfusdirenetop zene forigaghan.t whereiht r oduced

ot ng | d el Seing pp TR PURIEREToo PRE MBAJTEREHPIERIALT] o1 ng
pre- heat | ngnrta%gefraﬁﬁgt raoc{er?@%fjatﬁxeef L ¥ntRlch thEPGheh sZNReAdidthtifugd t e
ng said feed into

i nt roduci
into said refinery unit reaction zone for reaction, the combination of said pre-

heating and heating attributable to said reaction zone causes at least 85% of said
polymers and oligomers contained in said feed to unzip and wherein no more

that about 5 wt.% coke is formed in said feed during said heating.

2. In arefinery unit, where feed is preheated and then introduced
into said refinery unit reaction zone, and wherein said feed experiences heating
in said refinery unit reaction zone, the improvement comprising pre-heating the
feed to said refinery unit reactor zone and thereafter introducing said feed into
said refinery unit reactor zone for reaction, wherein said feed contains polymers
and oligomers, and wherein said feed is pre-heated for a time and at a
temperature sufficient such that when said feed is introduced into said refinery
unit reaction zone for reaction, the combination of said pre-heating and heating
attributable to said reaction zone causes at least 85% of said polymers and
oligomers contained in said feed to unzip and wherein no more that about 5

wt.% coke is formed in said feed during said heating.

3. The process of claim 1 wherein said feed is pre-heated at about

300 to about 400°C.



said refinery unit reactor zone for reaction, wherein said feed contains
polynmers and oligoners, and wherein said feed is pre-heated for a tinme and
at a tenpwoaewors3sufficient such that when said feed is i mcmathozemoo nt o
said refinery wunit reaction zone for reaction, the conbination of said
pre-heating and heating attributable to said reaction zone causes at |east
85% of said polyners and oligoners cont §u ned in said feed to unzip and
wherein no nore that about 5 wt. %coke is formed in said feed during said
heating. 3. The process of claim 1l wherein said feed is pre-heated at about
300 to about 400C. WO 02/072733 PCT/US02/ 02000 -13 4. The process of claim
1 wherein sal d feed #s Theepiosesseef ¢l @lmé whessindwid Eead igwreth ea'tedlf@&§t about 5
m nut es. TeprocestsjtﬁlfS Claﬁ r’r}é |nthe viscosity of said feed is
further re ChmEPhatgastiaagu process of claim1 wherein said
refinery unit is a cracking or coking unit.

5. The process of claim 1 wherein the viscosity of said feed is

further reduced by said heating.

6. The process of claim 1 wherein said refinery unit is a cracking

or coking unit.



