A METHOD FOR REMOVI NG POLYMER FROM AN ACI D GAS TREATI NG SYSTEM Backgr ound
of the Invention In a typical petrochemcal facility having a steam cracker
for the pyrolysis of ethane, propane, naphtha, gas oil and other suitable
st eam cr aM@ H¢46Wedst ock, the effluent fromthe steam crackelVeW4iens acid
gases, such as carbon di oxi de, hydrogen sulfide and traces of carbonyl
sulfide, in addition to desirable olefin products such as ethyl ene and

propyl ene. In order to rﬁ@ﬁﬁoﬁ"ﬁgﬁz@ﬁkr\:ﬂs‘vm PEieMER | S necessary to

purify the steam cracker erfiuent to renove tcﬁe ac\ls“cq gases, for exanple, by
contacting the effluentFRONMDANACHD GASITTREAEINGISYSEENMUI t abl e sol vent,
such as an aqueous al kanol am ne solution. In the absorption tower, the acid
gases are absorbed by the aqueous al kanol am ne solution to produce an

al kanol am ne rich solution, which is withdrawmn fromthe absorption tower.
The al kanolam ne rich solution is then sent to a regenerator where the

al kanol am nBa¢kgrosmd of the In¥eRtighed to drive off nost of the acid gases.
The al kanol am ne | ean solution exiting the regenerator is recycled back to
the absorption tower to be contacted with additional steam cracker

ef fl uent. Meanwhilhe typival petrachupasies! faaijityoleaving alséearapraceedrithea sul f ur

recovery unit to obtain a sul fur prodyct that y .be so The probl ens of
ol ymer 1 or PRI 2. frep i, RaRbir, oS 2l R pibSiibre, iREnE o
byproduct s ajrdcKing féstbtadk, tid efluenf Romethk skeimeradket Benisdaciart . For
exanpl e, USP 3,696, 162 descri bes pol ynerizati on probl ens encountered in the

al kanol ani n&3se§ePthas Faken diedtde chdiaage suide amrd traces of carbonyl
sulfide, in addition to desirable olefin products such as ethylene and

propylene. In order to recover the desired products, it is necessary to
purify the steam cracker effluent to remove the acid gases, for example, by
contacting the effluent in an absorption tower with a suitable solvent, such
as an aqueous alkanolamine solution. In the absorption tower, the acid
gases are absorbed by the aqueous alkanolamine solution to produce an
alkanolamine rich solution, which is withdrawn from the absorption tower.
The alkanolamine rich solution is then sent to a regenerator where the
alkanolamine rich solution is heated to drive off most of the acid gases.
The alkanolamine lean solution exiting the regenerator is recycled back to
the absorption tower to be contacted with additional steam cracker
effluent. Meanwhile, the acid gases may be further upgraded in a sulfur

recovery unit to obtain a sulfur product that may be sold.

The problems of polymer formation in acid gas systems, i.e,,
formation of acid gas byproducts and fouling of units, are well known in the
prior art. For example, USP 3,696,162 describes polymerization problems
encountered in the alkanolamine regenerator and heat exchange system
that are caused by the presence of dienes in steam cracker effluent
entering the absorption tower and complexes formed from the dienes and

acid gas anions. This reference addresses the polymerization problem by



that are caused by the presence of dienes in steamcracker effluent
entering the absorption tower and conpl exes forned fromthe dienes and acid
gas anions. This reference addresses the pol ynerization problem

byi nt r oduwiang/éa6deydr ocar bon sol vent wi.th the aqueous al kantFHHPHEOSES! ut i on
into the absorption tower to absorb tHe dienes and to act as a sol vent for
any conpl exes thereof. In this process, an al kanol am ne rich sol ution phase
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USP 3, 696, 162, the al kanol am ne solution and the hydrgcarbon sol vent are
ci rcul at eMaYoRWHBATAWY SERRI3H% ORISR dﬂwttBéJ@?”” %85 ExBRIFPEY  and

regenerat g %h&%cé%%n%é?ﬁ%‘hgtgé‘%'Id’@%nt@él_l%@sép@%&ﬁ? general ly has

an initial boil1ng point of abou , contam™nation of the regenerator
over head @ceude agnuge istregunloi prevertt a bl efidienesavé cedpiexeminhe aci d gases

in the sulfur recov L5 : - P addresses the
pol ymer i zgf‘? 8¥15t§$]obﬁi%r§%élﬁhrﬁre‘%\8/ﬁ ﬁgﬂ&éﬁﬁ)‘ﬂ%%@%?df@g?nggﬁrégﬁn cracker
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regenerator. The hydrocarbon solvent is described as generally having an

initial boiling point of about 80°C, with an aromatic solvent being preferred.

In the system described in USP 3,696,162, the alkanolamine
solution and the hydrocarbon solvent are circulated together through the
absorption tower, heat exchanger and regenerator. Since the hydrocarbon
solvent of USP 3,696,162 generally has an initial boiling point of about
80°C, contamination of the regenerator overhead occurs and the quality of
the sulfur recovered from the acid gases in the sulfur recovery unit is poor.
Although USP 3,696,162 addresses the polymerization problems when
removing acid gases from steam cracker effluent, this reference fails to
recognize the problem of contamination of the regenerator overhead with
the hydrocarbon solvent and the associated deterioration of the sulfur
product that is recovered in the sulfur recovery unit when such

contamination occurs.

Typically, acid gases in refinery gas are removed as part of a
refinery operation prior to being upgraded in a sulfur recovery unit. Often

times, it may be desirable to utilize the adsorption tower used to remove



recogni ze the problem of contam nation of the regenerator overhead with the
hydr ocarbon sol vent and the associ ated deterioration of the sulfur product
that is recovered in the sulfur recovery unit when such contam nation
occurs. TYR el#4b%, acid gases in refinery gas are renoved BGT/HaY05é%0 g
refinery operation prior to being upgraded in a sulfur recovery unit. Oten
tinmes, it may be desirable to utilize the adsorption tower used to

renoveaci f I . t - itional service
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prior to contact wth an aquegus al kanol am ne sol utign in the absorption
Dover . Theohoiamgies BE CPELTES iF Fea Peke: Saneerdek i ElpPUceRS and ¢ he
refinery gas: i¥ohtaBIwiE aHRALROEE alkhrolemimig! doNitidrfR eNE Bsehptibn Appl i cants
have found that when the absorption tower is used for the additional

servi ce oftowpsof b¢ agidagasgsgasecred diom i sterp gaskenefBugtandethezat i on

probl ens 2 0 i.ff re t ihaed in USP 3, 696, 162,
such t hat ?%ﬁ%er&(gaaégh%y g{ee?\gé? ggél%i dﬂ@%%gglgléerfgg\?egg uggher ally having an
initial boiling point of about 80C does not effectively reduce fouling of
the regenerator, and heat exchangers. Specifically, the. pol rs that form
when absor bi ng A&%H"Ha@téj'@_é’e;(f%'ﬁﬁ’ g’lqié“énﬁrb 5&?@!0@1‘(% QR '%‘l%g({%ﬁ nery gas are
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rock-hard solid. Such polynmers nmay be a conbi nati on of am ne degradati on

product s, pedrberzdtiongrphtemns argi efrrediffersntmaturefthalthpaelideagrigasl ypimer s and
corrosi on | QAU 163\ R al AALDNht TREEHUAR YEPHBod 1855450 to 10, 000.

generally having an initial boiling point of about 80°C does not effectively

reduce fouling of the regenerator and heat exchangers. Specifically, the

polymers that form when absorbing acid gases from stream cracker

effluent and refinery gas are of a higher molecular weight and range from

a thick syrup-like liquid to rock-hard solid. Such polymers may be a

combination of amine degradation products, carbonyl polymers, diene

polymers, free radical polymers and corrosion products, and may range in

molecular weight from 150 to 10,000.

Accordingly, there is a desire to reduce fouling of the regenerator
and heat exchangers when the absorption tower is used to remove acid
gases from a mixed feed of steam cracker effluent and refinery gas, while
avoiding contamination of the regenerator overhead with the hydrocarbon
solvent in order to improve the quality of sulfur recovered in the sulfur
recovery unit. Further, there is a desire to easily separate the hydrocarbon

solvent phase from the alkanolamine rich solution.



Accordingly, there is a desire to reduce fouling of the regenerator and
heat exchangers when the absorption tower is used to renove acid gases from
a m xed feed of steam cracker effluent and refinery gas, while avoiding
cont am natY@p/eMH0% he regenerator overhead with the hydr ocaPEdiVSauIMNt i n
order to inprove the quality of sulfur recovered in the sulfur recovery
unit. Further, there is a desire to easily separate the hydrocarbon sol vent
phase fromthe al kanol am ne rich solution. Summary of the Invention In order
to address the pol ynerization problemthat occurs when the absorption tower
i s used f @umbsoy fithe dmvehtimses from st eam cracker effiuent and/or
refinery gas, while mnimzing contam nation of the regenerator overhead,
Applicants have found that the use of heavy aromatic sol vents acconplishes

these goals, i wordéilt§%ahv&% thb%dﬂﬁﬁé(ﬂuﬂtnoﬁﬂdr%l@hﬁﬂwa%b&h}% Wdymers and
mnimzes contanination of the regenerator overhead. However, use of heavy

aromat i ¢ &g abserptian tower inygeddar @i@sprbmwncﬂ gpses BaAmssteamiGrarker sett i ng

of the hy ﬁpg to cause the
separat i o%rﬁﬂfeq{t%%é kaﬁo I%ng\%’ﬁléc é'@ﬁﬁ'ﬂponn%lrhﬂ?hsr?ﬁ?g"r ocar bon sol vent
phase. | nregérmframroderhdddeA@ph&my haf/e tfoendirdit dteatnimnf lwéwyent phase
approaches the, .densi té of th nol am e ric I ut such t hat

separ at i oR"YN3REONPRIBARACIMA 'é s?o@?ﬁ?dr? f ?ﬁﬂ ®&r bon sol vent

phase by mlébulagw@rgmﬁawrﬁétslaﬁdlrﬂmfmlz%b%htaaﬁﬂau@ﬁ )szfHeff' cult to achieve.
Brief Description of the Drawing In Fi gure 1, fresh hydrocarbon solvent 1

i s added f@gemamrmarrmadnd*WRw@uaﬁp Beaw atareHicsolVRES €61the ned
hydrocar b%@d?@da\‘&m s@lognt prevents sufficient settling of the hydrocarbon solvent

phase in the absorption tower to cause the separation of the alkanolamine
rich solution and the hydrocarbon solvent phase. In other words, the
density of the hydrocarbon solvent phase approaches the density of the
alkanolamine rich solution such that separation of the alkanolamine rich
solution from the hydrocarbon solvent phase by settling or gravity is

inefficient and very difficult to achieve.

Brief Description of the Drawing

In Figure 1, fresh hydrocarbon solvent 1 is added to the circulating
alkanolamine solution 2. The combined hydrocarbon solvent and
alkanolamine rich solution are then separated via the hydrocyclone 3. The
alkanolamine rich solution contains residual hydrocarbon solvent 4 and is
then routed to the regenerator 5. This residual hydrocarbon solvent
dissolves polymer that has accumulated in the system. At an initially high
rate of hydrocarbon solvent addition, the amount of hydrocarbon solvent
builds up in the system to an equilibrium level. Thus the reject stream 6
from the hydrocyclone eventually becomes a mixture of hydrocarbon

solvent and dissolved polymer, i.e., a polymer rich hydrocarbon solvent



al kanol am ne rich solution are then separated via the hydrocyclone 3 . The
al kanol am ne rich solution contains residual hydrocarbon solvent 4 and is
then routed to the regenerator 5. This residual hydrocarbon sol vent

di ssol ves wolyeasno t hat has accunul ated_in the system At a®GIriisoy/ed4Py hi gh
rate of hydrocarbon sol vent additi on, Yhe amount of hydr ocar bon sol vent
builds up in the systemto an equilibriumlevel. Thus the reject stream 6
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t he regenegesidaal Bydrotdreonlsoiveplt art heatddctb diivewfi mostofithaiavidg resi dual
hydr ocarbon solvent 4 is heated to drive ?{f nmost of the aci g ases 10. The
al kanol anigasesdin e akpaalaminggan spjutianeTt eyiRe Bt sroenerator dgcl ed back to

the absor ghiAed BUEK tolthe! SRPp GRS Widd Sttt M agdiBGRAICT acker

effluent 13.7In Figure 2 , this reject stream®6 is routed to a separation

drum 7 , wheare araekessifjuant 18i ch hydr ocar bon sol vent and any resi dual

al kanol am ne rich solution form separate phases. The heavi er al kanol am ne

rich solution phase 8 is returned to the circul ating al kanol am ne system

whi | e the |ightlgFigae\aretisiréjebt Styskirn Gaisbontesab \vesdpapatieedimd, routed to a

refinery formf rocesst_ng. After the hydrocarbon solvent has built
gcq Fi&‘?d"

urt her
up to an é’(f?ﬁrfeitﬁ‘?ipﬁ?ﬁﬁ”i‘ }féﬂh,mf r_|b8§_r§° FBE%@BMﬁ%‘SP?‘ent addition is then
gradual |y JiesiitgdinddrpsbI8foPRsTAT sdlidrafe Pasdele THavieddvietn Reference to an

al kanol am ne rich solution herein is to an aqueous al kanol am ne sol ution
havi ng acialkapdeinsoichselation hbasge B is ituinedrtettee eife¢atind an al kanol am ne

ean sol utdplhdismir SRGANAMEHBIGARY & rich hydrocarbon solvent

phase 9 is routed to a refinery form further processing. After the
hydrocarbon solvent has built up to an equilibrium level, the fresh

hydrocarbon solvent addition is then gradually reduced.

Detailed Description of the Invention

Reference to an alkanolamine rich solution herein is to an aqueous
alkanolamine solution having acid gases contained therein, while
reference to an alkanolamine lean solution is to an aqueous alkanolamine
solution having most of the acid gases removed therefrom. Reference to a
polymer rich hydrocarbon solvent is to a hydrocarbon solvent having

polymer contained therein.

In the method according to the present invention, steam cracker
effluent and/or refinery gas, each containing acid gases, are sent to an
absorption tower where the two streams are contacted with an
alkanolamine lean solution. Initially, the alkanolamine lean solution is
fresh alkanolamine solution. However, once steady state is achieved, the

alkanolamine lean solution may be recycled from the regenerator and may



solution having nost of the acid gases renoved therefrom Reference to a
pol ymer rich hydrocarbon solvent is to a hydrocarbon sol vent havi ng pol yner
contained therein. In the nmethod according to the present invention, steam
cracker ewblowesso and/ or refinery gas, each containing aci PG 05¥pe sent
to an absorption tower where the two Streans are contacted with an

al kanol am ne | ean solution. Initially, the al kanolam ne |ean solution is

fresh al kanol.am ne sol uyt | ver t 1S | eved, the
al kanol ari M Al LRS! Ti hg&ﬁﬁ% sroé%vg{\&lgh ?rﬁegﬁnd%{mazm?ée@enﬁesr@ﬁ@rn and
nmaycont aigeimbyoBd at ba} coydssient fuint e maketup putdosksedmeithéanol am ne

sol ution being added at .any conveni ent point for, make-up purposes. In

ei t her cd&#se, lkprlABIRgIeAR %%‘&P%@W?ﬁrpﬁﬁ‘%ﬁgigrﬁﬁeﬁﬁ@% & gases fromthe
steam cr agkgh ShikathudhUriiion Bl Jasi8Solr ahOikAlafredfioh am ne i ch

sol ution, I's recovered fromthe absorption tower. The absorption
tower i s souticraMhictoisenesoeeredtfram thenbbesorptiopioweridesibsanetion 20 to 60C,

pref erably about 40, to 50 nd_a.pressure. pof ef er abl

gr eat er ttﬁﬁ’ﬁfs”’%(Prﬁa”)ﬁPBSFPQS_aaﬂsRé’Bﬁﬁeﬁ'ﬁPaﬁ%@‘ﬁ3’6%’88%@%{%% be addgd to
the al kanqbfyhpg doam 489bWoPC i a Bredstrd Bf 8 eslB0 AN pideidbfy absor ption
tower; may be introduced separately fromthe al kanol am ne I'ean sol ution

i nto the greatarphamb atower; or may be added to the al kanol anine rich
solution after withdrawal fromthe absorption tower. The hydrocarbon
solvent is initially added in an anount ranging fromabout 1 to 5 volume %
and may gradugtieghles miskbiopthytiooabsai sélvést rhay bevaldeaero¥he ol vent based on

the total al\légrlmglgﬁ\ir?g Iecainrscolflljt?c;[ni Sr?ore%lo ifr?tpgdlu%%g?o ?r% gééc?rgﬁor? ?c?vsgr(;ji ng upon the
may be introduced separately from the alkanolamine lean solution into the
absorption tower; or may be added to the alkanolamine rich solution after
withdrawal from the absorption tower. The hydrocarbon solvent is initially
added in an amount ranging from about 1 to 5 volume %, and may
gradually be reduced to about 0.05 to 1 volume % solvent based on the
total volume of circulating alkanolamine solution, depending upon the
severity of fouling in the heat exchangers and the regenerator. It is
believed that the hydrocarbon solvent dissolves polymer that forms in the
heat exchangers and the regenerator due to the high temperatures of
operation associated with these two units. However, the polymer rich
hydrocarbon solvent and the alkanolamine rich solution have relatively
similar densities, so separation by settling or gravity is inefficient and
difficult to achieve. According to the present invention, the polymer rich
hydrocarbon solvent and alkanolamine rich solution mixture is sent to a
hydrocyclone, where the polymer rich hydrocarbon solvent is separated
from the alkanolamine rich solution containing the acid gases. The
polymer rich hydrocarbon solvent is then removed from the hydrocycione
and may be sent to the refinery for further processing, for example, in a

catalytically cracked fractionator to obtain a polymer tar stream or fuel.



severity of fouling in the heat exchangers and the regenerator. It is
believed that the hydrocarbon sol vent dissolves polyner that forns in the
heat exchangers and the regenerator due to the high tenperatures of

oper at i onW38leeet ed with these two unjts. However, the poPGh&BOYEEP

hydr ocar bon sol vent and the al kanol am he rich sol ution have rel ativel y
simlar densities, so separation by settling or gravity is inefficient and
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orifi ce at the upstream end of the hydrocyclone, while the aqueous phase exits at
the outlet of the hydrocyclone. The aqueous phase typically contains
about 0.1 to 2.0 volume % and more preferably about 0.1 to 0.5 volume %
residual hydrocarbon solvent, based on the total volume of circulating

alkanolamine solution.

From the hydrocyclone, the alkanolamine rich solution is sent to a
regenerator, which is operated at a temperature ranging from 100 to
160°C, preferably 110 to 140°C and a pressure ranging from 0.5 to 10
atm, preferably from 0.5 to 1.5 atm. The hydrocarbon solvent entrained in
the alkanolamine rich solution dissolves the polymer that is formed in the
heat exchanger and regenerator. Since the regenerator is operated at
high temperatures, it is desirable to have a heavy hydrocarbon solvent that
would not go overhead in the regenerator and contaminate the regenerator
overhead. An alkanolamine lean solution and polymer rich hydrocarbon
solvent is withdrawn from the regenerator and recycled back to the

absorption tower.



at the upstreamend of the hydrocyclone, while the aqueous phase exits at

the outlet of the hydrocycl one. The agueous phase typically contains about
0.1 to 2.0 volunme % and nore preferably about 0.1 to 0.5 vol une % resi dual
hydr ocar b8 &#46¢nt , based on the total volune of circul at PREVEYKEAY ani ne
solution. Fromthe hydrocycl one, the al kanolamne rich solution is sent to
a regenerator, which is operated at a tenperature ranging from 100 to 160C,
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solvent is withdrawn fromthe regenerator and recycled back to the
absorption to . ' ,.p&;rg | I .1[#& i n steam cracker
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hydr ogenaf¢fgieryigps snayregitaial frgmabouhdP yo JA80ARpPeoRiefefRllY dRPd®out 10 to
100000 pp%bo@b%\fp%rn"f‘wzx; 18% 59,000 ppm, preferably 10 to 20000 wppm CO;;

zero to 50,000 wppm, preferably zero to 2000 wppm mercaptans; zero to
1,000 wppm, preferably zero to 200 wppm COS; and zero to 1,000 wppm
preferably zero to 10 wppm HCN; where the level of acid gas components

depends upon if the refinery gas is pretreated in the refinery.

Aqueous alkanolamine solution is any alkanolamine solution
conventionally used for acid gas removal, such as monoethanolamine,
diethanolamine, diisopropanolamine and methyldiethanolamine. Typically,
the alkanolamine is in an aqueous solution, where the amine concentration
is from 10 to 50 weight %, preferably 20 to 50 weight %, based on the total
weight of the solution. For example monoethanolamine is typically used at
an amine concentration of about 15 to 25 weight %, diethanolamine at an
amine concentration of about 20 to 30 weight %; and methyldiethanolamine

at an amine concentration of about 40 to 50 weight %.

Solvents that may be used in the process of the present invention
include heavier aromatic solvents having about 60 to 100 volume %, more
preferably greater than 80 voiume % aromatics content; and about 50 to
85 volume %, preferably 60 to 80 volume % two ring aromatic content,

based on the total volume of the solvent. The term "two ring aromatic” as



60000 wppm H2S; 10 to 50,000 ppm preferably 10 to 20000 woppm CO2; zero to
50, 000 wopm preferably zero to 2000 wppm nercaptans; zero to 1,000 wppm
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and U”SUb%?éé%égﬁ%é’épgﬁ@ﬁkswtﬁ[]&eﬂﬁ% S5ivarmk Rukh %@@Bl\b?és%rﬁ?o,@m%ﬁ' met hyl

napht hal enes. ernatively, avier aronatic solvent may have an
initial anslafdomahetoillyiavagilpbierarotriabic seivent fraim Exxaritlebit Geemicaje of from

g()glrjri)l égo oorgé'gr\\?yecrI?Qg'u %ol%/gﬁ%\mll%a%%ag\fégt%r%hnantgﬁvcr)%rrlr%e%ogro%ﬁa %st ol 1.
content, greater than 20 volume % two ring aromatic content, a boiling

range of 190 to 400°C, and a specific gravity of 0.95 to 1.1.

EXAMPLES

a. Laboratory testing showed that a light aromatic solvent, e.g.
toluene, is very effective in dissolving polymer but because of its high

volatility, losses into the regenerator overhead would be very high.

b. 1500 litres of Solvesso 200, a heavy aromatic solvent having at
least 99.8 volume % aromatic content, about 80 volume % two ring
aromatic content, a specific gravity of 1.0 and a boiling range of 232 to
277°C, was added to a 20% monoethanolamine agueous solution system.
The regenerator was operated at 110°C. Spent solvent was recovered via

gravity separation.

The fouling tendency of several heat exchangers was monitored during
operation, and the results indicated that there was improvement in

reducing the fouling tendency of the system. Further, the aromatic solvent



that neet the preferred criteria include a catalytic light heating oil,
steam cracked gas oil and heavy aromatic solvents such as Sol vesso 200,
which is a conmercially available aromatic sol vent from ExxonMobil Chem cal
Conpany. Sux#/@6ldvents will have greater than 80 vol une % BEHHRYEE496
content, greater than 20 vol une % two'ti ng aromatic content, a boiling
range of 190 to 400C, and a specific gravity of 0.95 to 1.1. EXAMPLES a.

Laboratory testing.s. , - Jd i vent, e.g. toluene, is
very effe\éﬁsvcifqﬁ%?l@ﬁﬁ?ﬁ;%ﬁgﬁ%@p%ﬂfﬁﬁﬂgggftegrg%g%s i8S h gh volatility,

| 0sses i nicantditinatge eI kgenseitbreadriead dHbevever, bdtagbe obthel500 |itres of
Sol vesso 200, a _heavy aronmati ¢ _sol vent r} Vi ng%at | east 99, 8 volune %

aronatic saligtitierenss in F@swifm@ra%tw the gPaR RS gdbent, a specific
gravity Ofalk]anglﬁﬁﬂeaacﬁféolub%iéldtf%ﬂgﬁrayfty%égafréﬁioaﬁé%lté’@ﬁ lgeslathf 0 a 20%

nmonoet hanol am ne aqueous sol ution system e regenerator was operated at
110C. Spe0% ctooyety absolvenidhatwas afldedyr Hence, wrrpdittia peymermasf oul i ng

tendency of , several heat exchan s was nonitored during operation, and the
results i ﬁ&}ucailyéam[op{gﬁ%i%he %ésg&i;"rrpr ovenent in reducing the fouling

tendency of the system Further, the aromatic solventwas of a sufficiently
hi gh boiling paint such that there was no contam nation of the regenerator

over head. SHoweV&lowmg stagdinogf thePresat inv@ntipR, se¥aEal IMRrACERRIS ifi ¢

gravi ties RbsttancPGdre 3BL¥&RY. and the al kanol ami ne aqueous sol uti on,
gravity sgparatl on resulted in less than 50% recovery of solvent that was

added. Hence, very little polyner was actually renoved fromthe system
In the past when no hydrocarbon solvent was utilized, the relative fouling
factor of a clean exchanger would typically increase exponentially from 1
to 60 over a period of 4 to 8 weeks. Cleaning was invariably required after
8 weeks. The regenerator would behave in a similar manner but at a

slower rate (cleaning was required after 8 months).

After start up of the present invention, the exchanger relative fouling factor
has been essentially constant at 2. Based on current trends, the
exchanger and regenerator run lengths are expected to exceed 1 year and

3 years respectively.



3. Followi ng start up of the present invention, several inprovenents in
performance were observed. In the past when no hydrocarbon sol vent was
utilized, the relative fouling factor of a clean exchanger would typically
i ncrease woporeesii al ly from1 to 60 oyver a period of 4 to BCHEENDSHE eaning
was invariably required after 8 weeks. The regenerator would behave in a
simlar manner but at a slower rate (cleaning was required after 8 nonths).

Af ter st%g% 8taint1£'@ present invention, the exchanger relative fouling
factor has been'essentially constant at 2. Based on current trends, the
exchanger and regenerator run |l engths are expected to exceed 1 year and 3

tiyely. t o |. ai 1. A nethod f ' I f
i 0 ghe. t rBaPEREIG BRIt O 27 T eaC LR ARV AT ghe
cont ai ni Ngympfi§iaR Wi th an aqueous al kanol ani ne sol uti on and hydrocarbon

solvent to forma m xture of an al kanol am ne rich solution having the acid
gases or byproducts thereof contained therein and the hydrocarbon sol vent,

where the hydrggar bagelyenh JapcaabOhafithd QR Wbl #TEqfbaiomat | c

content, and 5 rrng ar tic content ased on the
total vol une oélkahelasohe solutiof@nddemacerboy sbiventriodoune Mixdmesoep (a) in a

hydr ocycl one to separate the hydrocarbon solvent fromthe al kanol am ne rich
sol ution having" ng%ram&dgcggogqtlo& %%@i%a?'ﬂeg@éi%% ;orhﬂpﬁ’l%bjﬁ ce an
al kanol ani ne r j{hesidHtaiAB ARtEMCandthed®jdHoBaBBA selveRy AIIRstahs

hydrocarbon solvent has about 60 to 100 volume % aromatic

content, and 50 to 85 volume % two ring aromatic content, based

on the total volume of the solvent;

(b) separating the mixture from step (a) in a hydrocyclone to
separate the hydrocarbon solvent from the alkanolamine rich
solution having the acid gases or byproducts thereof, to produce an
alkanolamine rich solution having the acid gases or byproducts

thereof and hydrocarbon solvent entrained therein;

(c) regenerating the alkanolamine rich solution having the acid
gases or byproducts thereof and hydrocarbon solvent entrained
therein in a regenerator to obtain a polymer rich hydrocarbon
solvent and an alkanolamine lean solution substantially free of acid
gases or byproducts thereof, wherein the hydrocarbon solvent
entrained in the alkanolamine rich solution having the acid gases or
byproducts thereof is sufficient to dissolve polymer formation in the

regenerator.



t hereof and hydrocarbon sol vent entrained therein; (c) regenerating the

al kanol am ne rich solution having the acid gases or byproducts thereof and
hydr ocarbon sol vent entrained therein in a regenerator to obtain a polyne

ri ch hydr do@apbs@sodsol vent and an al kang%am ne | ean sol uti onPSTRASPUPAI |y
free of acid gases or byproducts ther wherei n the hydrocarbon sol vent
entrained in the al kanolam ne rich solution having the acid gases or

bypr oduct s t helaRbio BHI{hGYRG boyind! FEN P dd\ghlRredkih LI | N L he

regener at or net hod g polymer om an atid gas treating
syst em cogpmipsising: (a) contacting an acid gas containing streamw th an
aqueous al kanol am ne solution to form an al kanol am ne rich sol ution having
the acid gases or byproducts thereof contained therein; (b) mxing the

al kanol am ne “(é%h S@bh'tta'cf?ﬁlg Bﬁ\élc"tﬂ &é‘@oﬁt%hrﬁn@@ﬁéém%ltlbﬁﬁfa@@!é@% thereof with
a hydrocarbon sol vent has about 68 vol une % aromatic content, and 50

to 85 vol une %athmdanmgeépmmnt@ f@m@arﬁlkamwedm sutien BAVIRBI ume of the
solvent; (c) s hydrocycl one to
separate the hﬁé@grd%gﬁggglb%ﬁ&{c?so{rﬁ fSCtO%Eaa'ﬁl%% gHrﬁ?%@ rich solution having

the aci d gases or bypr oducts thereof, to pr oduce an al kanol am ne rich
sol ution havi n@ the acid ereof ,and .fromabout 0.1 to

s 9 ro
2.0 volune %h B oc HNBA t %P aéﬂ%gé e??‘f Wé‘ Vg HigPqid9asESsi ng t he
sol ution havi ng, bhgraarict BBRZT vitth RYDERERESH solvent has about 60 to

100 volume % aromatic content, and 50 to 85 volume % two ring

aromatic content, based on the total volume of the solvent;

(c) separating the mixture from step (b) in a hydrocyclone to
separate the hydrocarbon solvent from the alkanolamine rich
solution having the acid gases or byproducts thereof, to produce an
alkanolamine rich solution having the acid gases or byproducts
thereof and from about 0.1 to 2.0 volume % hydrocarbon solvent

entrained therein; and

(d)  passing the solution having the acid gases or byproducts
thereof and hydrocarbon solvent of step (d) through a regenerator
to dissolve polymer buildup in the regenerator and to obtain an
alkanolamine lean solution with entrained polymer rich hydrocarbon
solvent and that is substantially free of acid gases or byproducts

thereof.

3. The method of claim 1, further comprising the step of recycling the
polymer rich hydrocarbon solvent and alkanolamine lean solution
substantially free of acid gases or byproducts thereof to the absorption

tower for use as the aqueous alkanolamine solution of step (a).



t hereof and hydrocarbon sol vent of step (d) through a regenerator to

di ssol ve polyner buildup in the regenerator and to obtain an al kanol am ne
| ean solution with entrai ned polyner rich hydrocarbon solvent and that is
subst ant i #Q §1/66e of acid gases or byproducts thereof. 3. PARESHESAY of
claim1l, further conprising the step of recycling the polyner rich

hydr ocar bon sol vent and al kanol am ne | ean sol ution substantially free of

aci d gaseg, or FHELANEL B L0 Tuir D ARG Y ABp FYes,difg woe a5 Lhe

aqueous al kanol am ne solution @ ep arm 2, further
conpr i si npolyher sichphydfocazbge sbivgnt ard piikiapomine ddarhyalubear bon sol vent and

al kanol am ne | ean sol utjon substantially free of agid gases or byproducts
Lher eof t SURHENIAIYITEA PLACH Sses PoPYRIRIlSS R CL R Hin ROSREARI am ne

sol ution gwertiePuseihs tie adhSolEaRAA0IAMINS 8bITRIdn oNBRIpEah he aci d gas
containing streamis steamcracker effluent. 6. The nethod of claim 2,

where the acid gas containing streamis steam cracker effluent. 7. The

met hod of -cl ai : [ T : éé?g‘?sri ses steam
cracker e?fl ue%é%%{ﬂgégf%@ﬁfg@&g%&%@h@;{&h@@w@l alm 2, where the acid
gas cont asteianycackeneffloenpri ses steam cracker effluent and refinery gas. 9.

The nmethod of claim11, further conprising the step of upgrading the acid
gases and byproducts thereof in a sulfur recovery unit. 10. The method of

claim2 , gf urt fRe ne@ABA 0% cREML A Gvisdre Bhé heidRifisestntgintridestasdrel igases and
byproducts thereof in a sulfur recovery unit.
steam cracker effluent.

7. The method of claim 1, where the acid gas containing stream

comprises steam cracker effluent and refinery gas.

8. The method of claim 2, where the acid gas containing stream

comprises steam cracker effluent and refinery gas.

9. The method of claim 1, further comprising the step of upgrading the

acid gases and byproducts thereof in a sulfur recovery unit.

10.  The method of claim 2, further comprising the step of upgrading the

acid gases and byproducts thereof in a sulfur recovery unit.

11.  The method of claim 2, further comprising the step of passing the
alkanolamine rich solution having the acid gases or byproducts thereof
and hydrocarbon solvent entrained therein of step (c) through a heat

exchanger to dissolve polymer buildup therein, prior to step (d).

12.  The method of claim 1, where about 0.1 to 2.0 volume %
hydrocarbon solvent is entrained in the alkanolamine rich solution having

the acid gases or byproducts thereof of step (c).



11. The method of claim2, further conprising the step of passing the

al kanol am ne rich solution having the acid gases or byproducts thereof and
hydr ocar bon sol vent entrained therein of step (c) through a heat exchanger
to di ssol w® @akearer buil dup therein, prior to step (d). 12PCTHBOOAS¢M0d of
claim1l1, where about 0.1 to 2.0 volu % hydr ocar bon solvent is entrained
in the al kanol am ne rich solution having the acid gases or byproducts

t hereof of step (c¢).13. The nethod of claim11, where the hydrocarbon

sol vent has greater than 80 volune % aronmatic content. 14. The net hod of
claim2 , 18her €hé meethpdrod caidon wirare déine hixdrecgrieat solvertdaspea@rune %

aromati c cont e(gt. 15. The mit hod of claim 13, where the hydrocarbon sol vent
has about ti@(ﬁ‘q ValYMBH VL ARMBUAP S Mg aromati c content. 16. The nethod of
claim 14, where the hydrocarbon sol vent has about 60 to 80 volunme %two

ring aromatic content. 17. The nethod of claim1, where the initial and
final boi#ng pbemeetbpdidislampdt. vdmredhe Hydrpsatbarnediventinas giealen t he range

of from aﬁ,gagﬁolg&u% 6}"59@@%‘&&%‘5 nethod of claim2 , where the initial

and fi nal i ng poin rocarbon sol vent each falls within the
range of from about 150 to 450C. 19. A nethod for renoving polynmer from an

St camwi R anBESBEHEA EA Lt e S bV AP TSV QPG bl vent 1o |

forma m ¥bhysBoAolume % two ring aromatic content.

16.  The method of claim 14, where the hydrocarbon solvent has about

60 to 80 volume % two ring aromatic content.

17.  The method of claim 1, where the initial and final boiling point of the
hydrocarbon solvent each falls within the range of from about 150 to
450°C.

18.  The method of claim 2, where the initial and final boiling point of the
hydrocarbon solvent each falls within the range of from about 150 to
450°C.

19. A method for removing polymer from an acid gas treating system

comprising:

(a) contacting an acid gas containing stream with an aqueous
alkanolamine solution and hydrocarbon solvent to form a mixture of
an alkanolamine rich solution having the acid gases or byproducts
thereof contained therein and the hydrocarbon solvent, where the
hydrocarbon solvent has about 60 to 100 volume % aromatic

content; and a specific gravity ranging from about 0.95 to 1.1;



an al kanol am ne rich solution having the acid gases or byproducts thereof
contained therein and the hydrocarbon sol vent, where the hydrocarbon

sol vent has about 60 to 100 volune % aromatic content; and a specific
gravity ravgomepsér om about 0.95 to 1.1_;(b) separating thePaFASHE44 om
step (a) in a hydrocyclone to separaté’the hydr ocar bon sol vent fromthe

al kanol am ne rich solution having the acid gases or byproducts thereof; to

produce an al kanol ami L Ut i e r%) r byproducts
t hereof and hyg‘?n)ocaglsgﬁraé'bﬁBgiﬂ'ﬁfkér)ﬂpﬁ'%epggi @ianﬁgéccggégértlée)r ating the

al kanol am ne risepasité the bydrbaaibog sdherm diocth gesaikanslabyme dduct s t her eof and
hydr ocarbon sol vent entrained therein in a re&enerat r to obtain a polyner

rich hydrocar b&RIWISNNEYINGING 3% dpRemBT BYRTAEU éé’ﬁe@B JPPEF SRR ant i al iy
free of acidg oEJmilﬁlléFHcfPudééﬁ&tﬁyiﬁﬁfirﬁg)ihe &‘Hﬁrg%!sgstohﬁybbﬂéiué%ar bon sol vent

entrained in the al kanolam ne rich solution having the acid gases or
bypr oduct s t hetlereof and by fliochthon savehtssdlairedbieygier formation in the
regenerator. 20. The method of claim 17, where the hydrocarbon sol vent has
greater than 80 volunme % aromati c content

(c) regenerating the alkanolamine rich solution having the acid

gases or byproducts thereof and hydrocarbon solvent entrained
therein in a regenerator to obtain a polymer rich hydrocarbon
solvent and an alkanolamine lean solution substantially free of acid
gases or byproducts thereof, wherein the hydrocarbon solvent
entrained in the alkanolamine rich solution having the acid gases or
byproducts thereof is sufficient to dissolve polymer formation in the

regenerator.

20. The method of claim 17, where the hydrocarbon solvent has greater

than 80 volume % aromatic content



