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a method of operating a prinmary fractionator, also

termed a quench tower, in an ethylene plant with

anti-foul ants, parti cuI arly #efoaners. In the

manuf act ure of | i ghter hydrocarbon products such as
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of smaller nolecules including, but not limted to,

et hyl ene, propyl ene, and butadi ene. Such m xtures,
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stages of an ethylene plant until they are separated
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During pri eat recovery, crac gases pass
t hrough and are cool ed by a serles of heat
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whi_ch is. known as quench oil or bottons quench
hydm@r'tons dech annaghtbs or diesed iliser erapkeddr py1ekysisrhoatersat temperatures of
fractionator. The primary fractionator contains
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enzene,

I ndene derivati ves, naphthalene and other hlgher ring
ethyle nd derivatives.

During primary heat recovery, the cracked gases pass through and are cooled by a series
of heat exchangers, also termed transfer line exchangers, before being quenched with a heavy oil.
This heavy oil, which is known as quench oil or bottoms quench oil, accumulates in the bottom
of the primary fractionator. The primary fractionator contains varying components of fuel oil
species ranging from the bottoms of the column to the beginning of vtfhat is called the
rectification section of the column. The rectification section of the column is prone to severe
fouling problems related to species such as styrene, indene, di-vinyl benzene, alpha-methyl

styrene, indene derivatives, naphthalene and other higher ring compound derivatives.

The polymerization products of these species deposit at a very rapid rate not only on

upper tray surfaces, but also beneath tray surfaces. Due to this fouling problem, an increase in
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problem an increase in WO 2004/ 007642
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The present invention provides a nmethod to operate

reduce@uhiTRYciddcact i onators which are foul ed due to pol yner
deposi'tion by providing an appropriate chenical agent

to extend run-

As fduling continues to occur, the rate of foaming also increases in the column resulting
in plant operators having to reduce unit feed rates significantly and, ultimately, shut down the

plant for cleaning the primary fractionator.

The present invention provides a method to operate primary fractionators which are
fouled due to polymer deposition by providing an appropriate chemical agent to extend run-

length of the primary fractionator.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates data for Example 1 in which the feed rate, reflux rate, and column

pressure of a primary fractionation column are plotted against time.
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2 illustrates data for Exanple 2 collected at in which

colum pressure for a quench tower is plotted against
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present invention includes nmethods for reducing foam
tower ispldatadigsivstftimaet i onat ors which are experiencing

di m ni shed operation efficiencies due to deposits of

pol ymeri zed hydrocarbon species. The invention
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a foamreducing conposition at the primry

fractionator. A reduction in foamng is achieved
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representative polysiloxane useful in the present
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The preferred foam reducing composition is a polysiloxane. A representative
polysiloxane useful in the present invention is dimethyl polysiloxane. This is a commercially
available chemical which can be purchased, for example, from Dorf Ketal Chemicals India Pvt.
Ltd. Other suitable foam reducing compositions include, but are not limited to, ethylene oxide—
propylene oxide copolymers, fatty acid ethoxylates, poly-iso-butylenes and fatty acid esters.
Suitable examples of these compounds are also available from Dorf Ketal Chemicals India Pvt.

Ltd.

The foam reducing composition may be added to the process in neat form, or in any
suitable solvent. Representative solvents may be aromatic in character and include, but are not

limited to, toluene, xylene, naphtha. It is preferred that the foam reducing composition be



propyl ene oxi de copol yners, fatty acid ethoxyl ates,
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Dorf Ketal Chem cals India Pvt. Ltd. The foam
reduci ng conposition may be added to the process in
neat form or in any suitabffe solvent. Representative
solvents may be aromatic in character and include, but
applied eisheyoupstréanndf thd paiculao biteeaxperisneingfoamingyiroblams ot directly to the
preferred that the foam reduci ng conposition be WO
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fractionators may thenselves include interna
valve g®ffponent s i ncl uding ripple trays, sieve trays, bubble
cap trays, valve trays The preferred pol ysil oxane
descri bed above nay be applied to the process at end
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for a polysiloxane is provided, it is understood that
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speci fic compound or concentrati on set forth herein.
Although th&most preferred range for a polysiloxane is provided, it is understood that the present
invention is not to be limited by the specific compound or concentration set forth herein. It is
further envisioned that the present invention may be applied to the process along with other

hydrocarbon treatment agents such as corrosion inhibiting compositions.

The following examples are provided in order to more clearly illustrate the present
invention, and while being illustrative, are in no way meant to be construed as limiting the scope

of the present invention.
Example 1

An ethylene production plant utilizing naphtha in the production of light hydrocarbons

including ethylene, propylene, and butadiene experienced fouling of the primary fractionator



further envisioned that the present invention may be
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end point even at 20% reduced plant feed rates, the
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to clean the col unm. However, the present invention
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Within a few hours of using the anti-foaming agent, column pressure drop was reduced as
shown in Fig. 1. It was observed that during the fouled condition, the gasoline end point had
increased by 20°C, which was also reflected in the color of the respective gasoline. The fouled
condition resulted in a brownish colored gasoline in contrast to gasoline normally having a
yellowish green coloration. After the polysiloxane compound was injected into the reflux, the
plant operators subsequently observed that the color of the gasoline was restored to its normal

yellowish green color, along with reduction in gasoline end point indicating improvement of the

column operations.

Fig. 1 illustrates the data associated with this experiment wherein time is provided on the
X axis and the kilograms per hour of feed rate and reflux mass are provided on the left hand Y

axis. In addition, pressure drop in kilograms per centimeter” is provided on the right hand
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conpound into the reflux. Columm pressure was
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per centineter2. However, the fouling problens

resulted in nuch el evated val ues rangin% fromO0.135 to
dn p&der to avoid a costly shut down of the manufacturing facility, the plant operators

utilized the present invention wherein polysiloxane was injected into the quench oil tower at an
injection rate of 10 to 20 parts per million based on column reflux rates. The specific

polysiloxane utilized was identical to that of Example 1.

Within hours after the initial injection of the anti-foam, operators observed column
pressure reduced to a value of approximately 0.109 kilograms per centimeter® while the column
feed rates improved from 175 tons per hour of naphtha to 184 tons per hour of naphtha. During
the same time period, reflux rates increased from 20 tons per hour to 30 tons per hour. The
improvement in column operations are shown in Fig. 2 in which sampling times are indicated

along the X axis and column pressures are indicated in kilograms per centimeter” on the Y axis.
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8 CLAIM5 What is clainmed is: 1. A nethod for reducing
pressure drop in an operating foul ed or non-foul ed
w@eoonmoi42 fracti onat or used for fractionati on BETIN2002/000196
primary heat recovery in a cracked gas producing
plant, conprising the steps of: a) directing cracked
gas into the primary fractichator for renpval of heat
fromthe cracked gas wherein the cracked gas exits
t hrough an overhead of the€LAMfary fractionator; and
b) adding an anti-foulant to the primary fractionator
wher eby pressure drop is reduced in the operating
What ipelaimpedyisf r acti onator. 2. A nethod according to claim1l
wherein the anti-foul ant includes at |east one
anti-foamng agent. 3. A nmethod according to claim2

1. Vekebl fihedadhs pleaat Bfbpas enbpdratigeloakdeA nbh Foultd frimary
group consisting of a polysiloxane, an ethyl ene

fractiorgr{&il)1 0X§/ ff @Qcﬁ%ﬁ?&éiagg gf:‘i W }y eg?feco@eégr g%% éérta?;(‘/eid%:als Hroducing plant,

ate, a poly-Is u ene an

ester. 4. met hod for normalizing a tenperature

comprisingdhe steRsPtan operating foul ed or non-foul ed primary
fractionator used for fractionation and prinmary heat
recovery in _a cracked gas roducin% pl ant, conprising

a) tdirectingeisacksfl gagintelthe peimany fraetivarion Igyaempyil @f heas from the cracked

primary fractionator for renoval of heat fromthe

gas wherreicthe drackabgastesite thnougheancvaricad ofithe peixiais fridtionaigh; aad
overhead of the primary fractionator; and

b) adding an anti-foulant to the primary fractionator whereby pressure drop is reduced in the

operating primary fractionator.

2. A method according to claim 1 wherein the anti-foulant includes at least one anti-foaming
agent.
3. A method according to claim 2 wherein the anti-foaming agent is selected from the group

consisting of a polysiloxane, an ethylene oxide-propylene oxide copolymer, a fatty acid

ethoxylate, a poly-iso-butylene and a fatty acid ester.

4. A method for normalizing a temperature profile in an operating fouled or non-fouled
primary fractionator used for fractionation and primary heat recovery in a cracked gas producing

plant, comprising the steps of:

a) directing cracked gas into the primary fractionator for removal of heat from the cracked

gas wherein the cracked gas exits through an overhead of the primary fractionator; and
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fractionator is normalized. 5. A nethod according to
claim4 wherein the anti-foulant includes at |east an
anti-foamng agent. 6. A ne¢hod according to claim5
wherein the anti-foam ng agent is selected fromthe

b) gaddliky arcasfodldndth Bk pHslaysirdcivamer whsreBy thelt@ferature profile in the
oxi de- propyl ene oxi de copol ynmer, a fatty acid
Qutylene and a fatty acid
Operatﬁgb%ﬂdrg%%m&t & M?ﬂg?ﬁl nproving fractionation in an
operat| ng fouled or non-fouled primary fractionator
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a) d| recting cracked gas into the primary fractionator
for renoval of heat fromthe cracked gas wherein the
agent. cr acked gas exits through an overhead of the primary
fractionator; and b) adding an anti-foulant to the
primary fracti onat or whereby fractionation is inproved
6. dtmhetbodadseuiingiotclapey wherein the anthéoanpag agint i sstactedriom the group
fractionator. 8. A nethod according to claim?7 wherein
consistifieoByilysifoatihad Bh cihfleht deide propykasloxakRk cdpblyniefanfaft@acid ethoxylate,
agent. 9. A nethod according to claim8 erein the

a poly 3&-by gﬁggﬂ@?wfg%d%éel ected fromthe group

consisting o I'ysiT'oxane, an ethyl ene
oxi de- propylene oxi de copolyner, a fatty acid

7. eA rl‘l?eg@{(l)c? 1‘0? improving fractionation in an operating fouled or non-fouled primary
fractionator used for fractionation and primary heat recovery in a cracked gas producing plant,

comprising the steps of:

a) directing cracked gas into the primary fractionator for removal of heat from the cracked

gas wherein the cracked gas exits through an overhead of the primary fractionator; and

b) adding an anti-foulant to the primary fractionator whereby fractionation is improved

during subsequent operation of the operating primary fractionator.

8. A method according to claim 7 wherein the anti-foulant includes at least an anti-foaming
agent.
9. A method according to claim 8 wherein the anti-foaming agent is selected from the group

consisting of polysiloxane, an ethylene oxide-propylene oxide copolymer, a fatty acid ethoxylate,

a poly-iso-butylene and a fatty acid ester.



a poly-iso-butylene and a fatty acid ester. WO
2004/ 007642 PCT/ 1 N2002/ 000196 10 10. A nethod for
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hydrocarbon manufacturing process, conprising the
steps of: a) introducing a foamreduci ng anount of a
foam reduci ng conposition ih@o the primary
fractionator; and b) operating the hydrocarbon
10.  remuthad ol redgbifd RRASE agRindiafratiichat@aied & o lgdusacbon
whereby at |east one operational paraneter of said
.met hod according to claim
nwnuﬁea&@%i?%k%;fﬁmbgMﬁgfred g@ﬁg conposi tion includes at
| east a ponS|onane an ethylene oxi de- pr opyl ene

Bﬁtl&f ecﬁ-lgﬁlgr%fm %mfrg@%m arMo 1%'? ?g ﬁuﬁn%?ﬁg%%(yﬁ iin’?oothe primary

according to claim 10 V\,her ein the operation efficiency
fractiongtor; #d hydr ocarbon manufacturing process is based on

at | east one of |iquid-gas contact ratio, feed rate,

reflux rate, and product top tenperature, gasoline

éhdbpputing t}m'hy@rcmm@menanufa,‘c@ﬁmprmess mhatath anpip reduced whereby

according to claim 10 wherein the foam reducing

at least @8 PPShLibRN phram@tepof yid baxakds improvédled in the foam
reduci ng anount of greater than about 0.01 parts per

mllion. 14. The method of claim 10 wherein the foam

11, DeRUE ﬁgctgﬂ@lﬂgtto hirh 16 \Jh%ﬁtﬁ;l e dysh ?&ucﬁj%%ﬁﬁbbgl ti6h 1ﬂc'13udes at least

I ntroduce e quenc ower to achieve a osa

a polysg@@@ggzg{%g g Of q? S{lé)'égx ene ox1d %cr)lgo er a%tly ac1cp etfloxyelle?te a poly-iso-

butylene and a fatty acid ester.

12. A method according to claim 10 wherein the operation efficiency of the hydrocarbon
manufacturing process is based on at least one of liquid-gas contact ratio, feed rate, reflux rate,

and product top temperature, gasoline end point or pressure differential.

13. A method according to claim 10 wherein the foam reducing composition is a polysiloxane

provided in the foam reducing amount of greater than about 0.01 parts per million.

14.  The method of claim 10 wherein the foam reducing amount of the foam reducing
composition is introduced into the quench tower to achieve a dosage in the range of about 0.01

parts per million to about 5000 parts per million.

15. A method according to claim 10 further comprised by the step of:



15. A nmethod according to claim 10 further conprised
by the step of: WD 2004/007642 PCT/ 1 N2002/ 000196 11
W@ Rommeruz i ng an operation efficiency of the PCT/IN2002/000196
fracti onator based on at |east one of |iquid- gas
contact ratio, feed rate, reflux rate, product top
tenperature, gasoline end pgiynt or pressure
differential. 16. A nmethod according to claim 10
}’gz %@ésﬂrih%rg? &g&%&ﬁ&ﬂgﬂeﬂ &ﬂﬂpﬁéétidngﬁ)]; l'o§seh'2> 2@ ﬁ:‘d%t?ﬂle Xf liquid-

to the ry fractiorfator in a reflux flow
met hod accordi n o.claim16 wherein the fgamreducin .
CorBguiRtnr: SohfrhiEHE . PREP SR b heg RGoHne &t point or
primary fractionator in a reflux flow 18. A nethod
acc Bressug differential- m 16 wherein the foam reduci ng
conposition is periodicallyintroduced into the
primary fractionator in a reflux flow 19. A nethod
16.  abcwthiiduaycoming taichimd Owrerein thet foemfreduvingeabugiosijion is introduced
conposition further includes a solvent selected from

intothégﬂmgfwﬁﬂmf@ﬁmfﬁltdﬂagu@ﬁow uene, xylene and napht ha.
20. A nmethod according to claim 10 wherein the

pol ysi | oxane is di nethyl polysiloxane.
17. A method according to claim 16 wherein the foam reducing composition is continuously

introduced into the primary fractionator in a reflux flow.

18. A method according to claim 16 wherein the foam reducing composition is

periodicallyintroduced into the primary fractionator in a reflux flow.

19. A method according to claim 10 wherein the foam reducing composition further includes

a solvent selected from the group consisting of toluene, xylene and naphtha.

20. A method according to claim 10 wherein the polysiloxane is dimethyl polysiloxane.



