PROCESS FOR REMOVI NG POLAR COMPONENTS FROM A PROCESS STREAM TO PREVENT HEAT
LOSS Field of the Invention [0001] The present invention relates to the
renoval oWopolers4senponents froma refinery process str@amiuskev9pssos? cul ar,
the present invention relates to the renoval of polar conponents froma
refinery process stream which does not require the cooling of the process
streamin order to renove the conponents. The present invention relates to
a process for the renmoval of H2S and NH3 from process streans. Background

of the Invent} r ' j [ ool ed
fo remve. pol MROSIATSRORREMASINE ROEAR STRENERIREROT A TELESS
contam nants is inportant SITRIOAWWBETOEPRENVENESHEST /S8 ypically both sul fur
(S) and nitrogen (N) sensitive. The current processes for S and N renoval
are |l ow tenperature processes. Currently, there are no high tenperature
comerci al gHeldfdhe Inventighhar ati ng pol ar contami nants (such as H2S and NH
) available. H2S is usually renoved by an absorption process using am nes,
met hanol,  etjggo1Nrhel preddatAl btion GBS & THe3BMbNE opggﬁﬁﬁn@ﬂeﬁ@%ﬂlah a wat er
wash. After the renoval of the contam nants and before further processing,
t he process rstin@mpsoaesssitrehs. e hadiceldr, the picsona trednti@npltetta tesieniphialofcool i ng
and subsequent reheating.of precess streans, h ver, resul.ts.in g.

Signi ficant TUEEOMBEIcEy fom EreRIGY draess Aratimd s o Py SRutsiie Sofling:
processi ng tdreh$SproaRBeredrd BGHeHoGemdvd hk¥sihah@ss. arteWrtRRAt inREeMsSs for
removi ng contam nants such as H2S and NH3 from a process stream The

hydr ocar bon rskatas 4ori peosssssior theremori} @f bbb ead Bt fomy progessstganat ur e of

approxi mately 6000F. Before the stream can be processed in a reformer 14,

t he stream iﬁac?&%lﬁﬂi SneEvetiolor € heat exchangers. The streamis

[0002] Many hot process streams in refineries are cooled to remove polar
contaminants such as H,S and NHs;. Removal of these contaminants is important as
downstream processes are typically both sulfur (S) and nitrogen (N) sensitive. The
current processes for S and N removal are low temperature processes. Currently,
there are no high temperature commercial processes for separating polar contaminants
(such as H,S and NH3) available. H,S is usually removed by an absorption process
using amines, methanol, etc. NHj is usually removed from the process stream with a
water wash. After the removal of the contaminants and before further processing, the
process streams must be reheated to elevated temperatures. This cooling and
subsequent reheating of process streams, however, results in a significant heat loss

and increases the amount of energy required for processing the streams.

[0003] Fig. I illustrates a current process for removing contaminants such as H,S and
NH; from a process stream. The hydrocarbon stream passes from a hydrotreater 11 at
a temperature of approximately 600°F. Before the stream can be processed in a
reformer 14, the stream is cooled in one or more heat exchangers. The stream is
cooled from 600°F to 80°F - 100°F. In flash drum or vessel 12, a portion of H,S,
NH; and other lighter components are removed from the remaining heavier
components in the process stream. The process stream is then fed to a stripper 13 to
substantially remove the remaining portion of H,S and NH3 such that the appropriate

levels remain in the process stream (e.g., less than 2 PPM level) before the process



cool ed from 6000F to 800F - 1000F. In flash drumor vessel 12, a portion

O H2S, NH3 and ot her |ighter conponents are renoved fromthe renaining
heavi er cwopornand4s4i n t he process stream The process swPcadaseow/osiven fed to
a stripper 13 to substantially renmove the remai ning portion of H2S and NH3
such that the appropriate levels remain i ?nthe process stream (e.g., less
than 2 PPM | evel) before the processstreafm can pass to the reforner 14. The
contam nants renoved in the flash vessel 12 and the stripper 13 can then be

fed to other processin ui prent 15 for further processin The process
Stream ¢ hat YSUREER PEF @ BISITENES s @%ﬂﬂﬂ@;éo%veﬁﬁ%ﬂleﬂlﬁﬁ%a?%ﬁ t
tenperat ure Qf 19oQripptq8QaF tﬁeﬁrbeFfé@fbe(ﬁﬁér'}ﬂoée@siﬁgg@ﬁﬁﬁ&tjbﬂ-fofr Rirgheprior art

process is inefficient because the process stream nust be cool ed and
subsequent | yroehsag.edhe Fiocessstsarh thst isifree ofi ogniafiigztt (Fh8and INF&g issthem wi t h

heat integration, where the w ra t is used.to.heat other process
ctreans. - LogthfHird Rt AtR s TDODF BhraklealFF iRl 40 RS PROPe
cont am nant Sarﬁﬁro@és@vsah@ﬁﬁcte@ﬂp&raa@&h@Erch@tsnéa}ﬁsm&%e EQALH &R duBSeqab@nj f i cant
cooling of the process stream such that heat |oss can be prevented and the

overal I prodebetedan ihercrelthan stanileenat bgpt st pranewitth he mtagryption, veisee thavent i on
[0005] It 'Swﬁﬁhr%ﬁ’ﬁ%i%’&se?Q@hé)art%&%%r&cgs‘é%pfeérﬁé‘. to provide a method for
renovi ng polar conponents Troma process streamin a refinery process. The
process streamis processed within the refinery at an el evated tenperature.
I n accor dandeoos tThetds apreed éota proxssntd @movt BeangMocasansbnteantleeatéded to a

first adsorber unijt tﬁ renpve contam n.an{gs cont fii ni‘ﬂﬁ% sul fur fromthe
process st r d&RPerERESS] Ydoss Nt TP@HTR ¢ SIgPBIaRGag g PhinA Prasesstsieam suelor ber

unit to remyg R HW cag%}g%s\}%hi%a AAQ AP Scesd B BUhbo meRNRES NY

contam nants may include . The process streamis processed in‘the first
adsor ber unidffiaentsubstantially the sanme el evated tenperature as

Summary of the Invention

[0005] It is an aspect of the present invention to provide a method for removing polar
components from a process stream in a refinery process. The process stream is
processed within the refinery at an elevated temperature. In accordance with the
present invention, the process stream is fed to a first adsorber unit to remove
contaminants containing sulfur from the process stream. The process stream is
processed within the first adsorber unit to remove sulfur containing contaminants.

The sulfur containing contaminants may include H,S. The process stream is
processed in the first adsorber unit at substantially the same elevated temperature as
the process stream exiting the hydrotreater. The process stream is processed within
the first adsorber unit by exposing the process stream to at least one of a metal oxide
and a mixed metal oxide to remove the sulfur containing contaminants from the
process stream and produce a metal sulfide, a desulfurized process stream and water.
The metal sulfide may be exposed to a stream of oxygen to regenerate at least one of a
metal oxide and a mixed metal oxide. The desulfurized process stream and water may
be exposed to at least one of the regenerated metal oxide and regenerated mixed metal
oxide to remove moisture from the desulfurized process stream. The desulfurized
process stream is then fed through a second adsorber unit to remove contaminants

containing nitrogen from the process stream. The nitrogen containing contaminants



the process streamexiting the hydrotreater. The process streamis

processed within the first adsorber unit by exposing the process streamto
at | east woeowmioigdsaet al oxi de and a m xed netal oxi de t@Crarseane/o53ve7 sul fur
cont ai ning contam nants fromthe process stream and produce a netal

sul fide, a desulfurized process stream ang water. The netal sulfide may be
exposed to a stream of oxygen to regenerat’e at |east one of a netal oxide
and a m xed netal oxide. The desul furized process stream and water nay be

exposed to at |east t he regenerated netal oxjde and regenerated
ni xed netal ra&w@alsufisgﬂ@ng% PRSICSY Tray i BFACEME] el rerrerad aps i 'dPr eam
The desul furgzgd. Hi&r%%%&rﬁéiﬁﬁ%%hﬁnﬁﬁh%&, {vadrtthe be%&s%téﬁrﬁ%ﬂroéé’s%&{ her unit

to renmove contam nants containing nitrogen fromthe process stream The

ni trogen corsubitmtrdly donsaard elevitaitaympenatire dethNisBeanT heitipg dedysiretaatam i s
processed vvijthhi n_the tsecond adsaor beg]éun{t to rgrmée ni.ttro en .cottai ni ng
cont anmi nant st PSARRTRS PHETH FEREECL Pyl hesopng @dsUBE Wt RUFPOAREIN 1y t he
sane el evat gflodRMeSant /2 |@st RS FatrE 8l axidve Rdd LagitydrehbRati@bgenl he
process streamis processed within the second adsorber unit by exposing the

process stregpiaingeontaagents dwnpthepropsbedifiar si eve and zeolites to renove
nitrogen containing contamnants fromthe process stream [0006] It is

anot her aSpﬁ%%gfI% {sﬁﬁo&%ﬁgs‘gﬁéttdg%@fg%éﬁf'in%%ntﬁ’&n%?‘i‘@vi&‘e §%fs{t]§mfgrggm6$i ving

pol ar conponent roma ure process stream having an efFevated
process tenpelatcomponentafro@fa igh yempEheusypsdens streahuitesgoanf dlewitedgasarsber
unit to renove contam nants containi ng ﬁu fur_from ﬁjhe hi gh tenperature

C

process st r dERPCTHES 1 4 1SfINglY s JIhBéYSt?FHil? Y ust adsrbei P 'BBAYSi ni ng
contam nant %oﬁ{an{iﬁa_[ﬂ%@é&tté{ﬁﬁg SHIPSL Bt ﬂigh i S AR RSch@rahe VAlStsPr ocess

tenperature. The first adsorber unit containing at ‘| east one of a netal
oxi de and a adborber wret rmnowssd e suliraroeiaming eonparomests astempamtipeisnigptanipdyed t o
the at |east,one o t he

f tal oxide and a m xed a(Lg xide to remve

UL Tur cont PP St S Ak DRPRARTPHACE ol bt pedh MR IR mot a
sul fide least one of a metal oxide and a mixed metal oxide, wherein the process stream being

exposed to the at least one of a metal oxide and a mixed metal oxide to remove the

sulfur containing contaminants from the process stream and produce a metal sulfide

and a desulfurized process stream. The system also includes a second adsorber unit to

remove contaminants containing nitrogen from the high temperature process stream.

The second adsorber unit removes the nitrogen containing contaminants at

temperature substantially the same as the elevated process temperature. The second

adsorber unit containing at least one of a molecular sieve and zeolites to remove

nitrogen containing contaminants from the process stream.

Brief Description of the Drawings

[0007] The invention will now be described in conjunction with the accompanying

drawings in which like reference numerals describe like elements and wherein:

[0008] Fig. 1 is a flow diagram illustrating a conventional process for the removing

contaminants such as H,S and NH3 from a process stream;

[0009] Fig. 2 is a flow diagram illustrating a process for the removing contaminants

from a process stream in accordance with an embodiment of the present invention;



and a desul furized process stream The system al so includes a second
adsorber unit to renpve contam nants containing nitrogen fromthe high

t enper at WO 2proouess stream The second adsorber unit re®OTAS2000853061 r ogen
contai ning contam nants at tenperature substantially the sanme as the

el evat ed process tenperature. The second storber unit containing at |east
one of a nolecular sieve and zeolites to renove nitrogen containi ng
contam nants fromthe process stream Brief Description of the Draw ngs

[ 0007] The inventij.o mﬁk{ now _be described in conjunction with the .
accompanyi ngOURRiBgbiSieieiHich Fop esrhmiol fameracsil AaTE Vg htipRoN 4 kiae

el ements andonhgfifdnis frbMARSprobéd strdarh $n &bt AcHWaARA %hfﬁbhi‘ﬁ%le 8fthBg a

conventional process for the renoving contam nants such as S and NH3 from
a process stpresminy@0®d}a g. 2 is a flow diagramillustrating a process
for the renpving contam nants froma process streamin accordance with an
embodi ment QhuDEiRLER WY ABirere f oS  ReBelst gl Lod £ ow
di agram of t'he progess for renovinggsﬁV%ur ontai ning cortamTants fromthe
process str epfaidin@caRadRAnE int thePhoRBPQbaERtacirdiifte wittesemibddiniedt i on;
and [0011] Fig. 4 1s a detailed flow diagram of the process for renoving

ni t rogen coﬁﬂg@hWﬁﬁméHﬁﬁﬁﬁﬁhants fromthe process streamin accordance with
an enbodi ment of the present invention. Detailed Description of Preferred
Enbodi ment s hQQkad pddsi bﬁ%ﬂﬁ%ekPM%ﬂEhBﬂdﬂh&hs”0“’be described in greater
detail in comnectrom w rhe Trgures. tne process according to an aspect
of the present invention is illustrated in Fig. 2. The hydrocarbon stream
passes t hr odg®2a Thedreteneavertiohvidtnosy hedgserilztdun grater aprlox comteetign 600 OF.

Fol l owi ng the hydrotreater 11, the process . o
9 RSt the ﬁ%ures. € process accor%lng to an aspect of the present invention is

illustrated in Fig. 2. The hydrocarbon stream passes through a hydrotreater 11 at a
temperature of approximately 600 °F. Following the hydrotreater 11, the process
stream can proceed through a sulfur adsorber unit 20 to remove sulfur containing
contaminants (e.g., H»S) and a nitrogen adsorber unit 30 to remove nitrogen
containing contaminants (¢.g., NHs). Unlike conventional processes, the process
stream can be processed through the absorber unit 20 and unit adsorber 30 without
cooling. The process stream, which is substantially free of contaminants can then be
fed to the reformer 14 where the process stream is further processed at an elevated
temperature 950°F — 1000°F. The present invention provides a significant advantage
over conventional processes because it is more energy efficient because there is no

need to cool the process stream.

[0013] The process for the removal of sulfur containing contaminants and water will
now be described in greater detail in connection with Fig. 2. The process stream is
fed through an S adsorber unit 20 containing a metal oxide adsorber and/or a mixed
metal oxide adsorber. The S adsorber unit 20 preferably removes H,S from the
process stream. In accordance with the present invention, the metal oxide adsorber
for adsorbing H,S may be an oxide of Zn, Fe, Cu, Mn, Mo, Co and/or V. The present
invention is not intended to be limited to solely to these metal oxides; rather, other
oxides are considered to within the scope of the present invention provided such

oxides function to adsorb H,S. In accordance with the present invention, the mixed



stream can proceed through a sul fur adsorber unit 20 to renove sul fur
contai ning contam nants (e.g., HS) and a nitrogen adsorber unit 30 to
renove niwoaegewigssat ai ni ng contam nants (e.g., NH3). UnlPCrasSecam®ssnh’ ona
processes, the process stream can be processed through the absorber unit 20
and unit adsorber 30 wi thout cooling. The_process stream which is
substantially free of contam nants can than be fed to the reformer 14 where
the process streamis further processed at an el evated tenperature 9500F -

10000F. The resen si gnificant advant age over
convent i onal ‘if‘s%g Qg)qr mggf 158/&@1?1% (&5 e?lforﬁg%‘a“ﬂ&‘boﬁ here is
no need to Qﬁﬁjaﬁfﬁaﬁﬂpﬁ%ﬁﬁtﬁ&ﬁ%ﬂﬁb BQ&éﬁﬁmﬁH@oP&ﬂ§%§éTﬁﬁbo%Qe removal of
sul fur containing confam nants and water will now be described in greater

detail in coendetation ohizink fEEriges apd Ti@e Hnmewt gveetam is gof istended tugh an S
adsor ber unit 0 con |n| orb r and/.or ed net al

o e adsor duptet R ROERLE At BTl RSkt ARG PHor RGeS T e
process st re@Ridbmd @&mhﬂl&ﬁ@ Scopt bhtHehﬁed@ﬁﬁﬁeéﬁudnrpv@mwﬁwhbhﬂeyﬂi@hm@xI de
adsor ber for adsorbing H2S nay be an oxide of Zn Cu, Mh, My, Co and/or
V. The presdntdsoiy&hdi dhe rrstala@Kldpmléime@dtmﬁtﬁexrdeﬁﬂ?wb%h@férneray beo t hese
met al oxi de r scope of

t he presentﬁrHW%%Q}%HHQ?gg%QQEkggg &%gpf?ﬁf?ﬂ% ? %%ﬁ@tﬂ:%ﬂﬁﬁ I n

accor dance widsdrbthenifz®esent invention, the nlxednetal oxi de adsorber for

adsorbing H S nay be a zinc ferrite (i.e., a conbination of ZnO and Fe Os),
azinc titanite (i f a conblnaLlon.of nO. and Ti ) or conbj nati on of
zinc ferritdfl léthhﬁ eHOW RSB LISAC R &tliei %Pe%lﬂﬂ% apeheeditd be 1inited

to solely tQquiReseidy pad-HRlal usﬂng HE8i odidt e mixOd Hl%fal Hhﬁgéjar@'%ﬁﬁhlaﬁﬂcfies are

considered to wwthinm the scope of the present 1nvention provided such
oxi des functhetow:t o adsorb H2S. The netal oxides and m xed netal oxides
descri bed herein can be |ocated on a m xed matrix or a carrier materi al

such as Al20 wi t kgulﬁctiahglonsu' fLMOwLHzS — MS +H,0
Regeneration: MS+0, — MO + S0,
Where M represents a metal.

[0015] The process performed by the adsorber unit 20 is illustrated in greater detail in
Fig. 3. This process controls both H,S and moisture in the process stream. In Fig. 3,
a zinc based adsorbent is provided to illustrate the process, but the present invention is
not intended to be limited solely to the use of zinc. The process stream is fed from the
hydrotreater 11 to the sulfur adsorber unit 20 at substantially the same temperature as
the temperature of process stream as it exits the hydrotreater 11. The process stream
or feed is exposed to the metal oxide or mixed metal oxide (e.g., ZnO as illustrated in
Fig. 3) at 21 where the H,S is converted to a metal sulfide (e.g., ZnS as illustrated in
Fig. 3) and water. In this sulfidation reaction, one of the reaction products is H,O.
The desulfurized product and water are removed from the stream and fed to metal
oxide at 23, discussed below. There is a limit on moisture concentration in the
process stream that may be fed to the reformer 14 because higher moisture
concentrations are detrimental to reforming process. Accordingly, it is desirable to

remove the H,O from the process stream.



adsorber unit 20. [0014] The follow ng chem cal reactions take place within
t he adsorber unit 20 sunmari zi ng H2S renoval using netal oxides or m xed
met al oxiwexomvmsunmari zed bel ow. Sul fidation: MO + H2BCWES2000@83067
Regeneration: M5 + Q2 MO + SO2 Where Mrepresents a nmetal. [0015] The

process perforned by the adsorber unit 20_.is illustrated in greater detail
in Fig. 3. This process controls both H25"and noisture in the process
stream In Fig. 3, a zinc based adsorbent is provided to illustrate the

process, but the present. invention is Pfo({?l nt end decio be Ijmted solely to
the use of ZAPHEI /%h OPigR &ds s thedniil it d° FRSHPY et lire s SRR g o t he
sul fur adsorfgh| difide 8@ RdtalSdkhd RYLIA1Y Yo tARD SRR uIBIPSLAL UTR: BRsélie

tenperature of process streamas it exits the hydrotreater 11. The process
stream or f eddxygcnaxposeaes the nivtal weidglso dheit decan be meused farstibdequstt delfyre. g. |

ZnO as illustrated.in Fi.g.,.3).,at~2 1 ere the H i s, convert o a netal
SUI T de (e gomOuls THE ST Y AT Ra? RGBS e B REETE Us 7 Gt fon
reaction, ongm@falloféhd Rt Phe REAHUGHS is thet BPosdd® tﬂ@ﬁkﬁahﬂédnleﬁﬁing!ﬂﬁduc'f and
water are renpved fromthe streamand fed to netal oxide at 23, di scussed

bel ow. Ther elepwlfisizefl pradughandorgeiat &3 corremeraeibre fromtthepiopess 88t r eam
that may be \I/I%i ety tht PR ELANTREY fety Rﬁﬁg%éso% 231:(59 e{/;ﬂfﬂfﬁ%,gﬁlﬁglgﬁlgggﬁyq%g' ons

are detrinental t'o reformng process. According
renove the H2@ctin@rnidie spifockss 5 préadss [sQekb by Asusirythe nfixturgfor 3se 4the net al
sulfide is exposed to dry air at 22 to convert the netal sulfjde to a netal

oxi de (e. g.,21zmytirFie)t ragiefustis repo i Iy €1 PrageshPEBhRASHP nekiayersely
Fomoval - T AT Fay S GRoER Ator b PRSI EE § B SHPERRES Ol ot e
t he performed in the adsorber 20 can be performed at a temperature that is substantially
the same as the temperature of the process stream leaving the hydrotreater 11. The
process illustrated in Fig. 3 for adsorber 20 utilizes a moving bed cycle of sulfidation,
regeneration and rehydration of zinc adsorbent. The present invention, however, is

not intended to be limited to a moving bed arrangement; rather, it is contemplated the

process can be performed using a fixed bed.

[0017] The dry process stream, which substantially free of sulfur contaminants may
then be processed to remove nitrogen containing contaminants. In accordance with
the present invention, the desulfurized process stream is fed to a nitrogen adsorber 30
for further processing. The temperature of the process stream as it enters the adsorber
30 is substantially the same as the temperature of the process stream leaving the
hydrotreater 11 (i.e., 600°C). The process performed by the adsorber unit 30 will now

be described in greater detail in connection with Fig. 4.

[0018] The desulfurized process stream is passed through molecular sieves or zeolites
at 31 to remove nitrogen contaminants (i.e., NHz) from process stream. The
ammonium free process stream may then be fed to the reformer 14 for further
processing of the process stream. The zeolite may then be exposed to dry air at 32 for
purposes of regenerating the zeolite so that it may be reused to remove additional
nitrogen containing contaminants from the process stream. The removal of the
nitrogen containing contaminants is accomplished at high temperature (i.e., roughly

the same temperature of the process stream as it exits the hydrotreater 11).



renoval of the sulfur. The netal oxide is then exposed to the stream
containing the desul furized product and water at 23 to renove noisture from
t he procewe 28twasamwher eby the ZnO is converted to a m PCUMAS2@0/0ZW6Y and
Zn(OH) , which may then be reused to renove sulfur fromthe process stream
by returning the mxture for use at 2 1. ?ufficient noi sture i s renoved
fromthe process streamso as to not adversely inpact the reformng
reaction perforned by the reforner 14. The entire process perforned in the

adsorber 20 can he perforned at a tenperature that i ubstanti.ally the
same as the IP@ﬁbﬁflaﬁﬂr@aW “tl?}i’ethi)P’E?é@gén‘éePP%%ﬁW @E%HVHEO%SSHE‘%B HPES er 11.

The process dhlaifihg 88ksminAntican bg’aéc%ﬁlg@ig@éar\p@ﬁou% thettfebd b o1 TRY kg bed
cycle of sulfidation, regeneration and rehydration of zinc agsorbent. The
present i nvenhdatng theawesess stréagn. nldwill be eppiechttethose kiled wdhe art thatrpationng bed
arrangenent; rather, it is contenplated the.process can be perfor usi ng
B Txea bed ™ BB Hom i by BRRECRLT b Pt BARCED St 1B RRoR oTaf of

sul fur cont yreRaNhSciRY. L PR iReAEAIBAdhd fres@iMMeniibd RERNKhEONt ai ni ng
contam nants. I n accordance with the present invention, the desul furized
process st r dagdifigatfoay andvariations olidn apprsebband wothpay harging previded dasomeg. The
t enperature of, . [ | . sorber 30 is
substantialP@Myﬁgﬁggﬂﬁggéﬁ?%é&%gg%ggggﬁygq%%¥?ﬂ%a%?ggess stream | eavi ng the
hydrotreater 11 (i.e., 6000C). The process perforned by the adsorber unit
30 will now be described in greater detail in connection with Fig. 4.

[ 0018] The desul furized process streamis passed through nol ecul ar sieves
or zeolites at 3 1 to renove nitrogen contam nants (i.e., NH3) from process
stream The amonium free process streammay then be fed to the reforner 14
for further processing of the process stream The zeolite may then be
exposed to dry air at 32 for purposes of regenerating the zeolite so that

it my be reused to renpve additional



ni trogen containing contam nants fromthe process stream The renoval of
the nitrogen containing contam nants is acconplished at high tenperature
(i.e., rovghbw/aibs4same tenperature of the process stre®CTAS2000/083061s t he
hydrotreater 11).[0019] In accordance with the present invention, the
removal of sulfur and nitrogen containing,contam nants can be acconpli shed
w t hout the need of cooling and then r ehedt| ng the process stream It wll
be apparent to those skilled in the art that various nodifications and/or
vari ations Pe rTFde i.t hout departing fromthe scope of the present

i nventi on. @ﬁﬁ—@l—'&‘;‘—&é@,' e nded that the present invention covers the

nodi fi cations and vari ations of the apparatus and nethods herein, provided
they conme within the sgapendaffol RenARREFARLEIRLERSs BB 4 ABLEss stream in a

equi val ents. What is claimed is: 1. Anethod for renoving polar conponents
from a proceasBngy peesess, pOAPHBRE Nnery process, conprising: processing a
process stream at an el evated tenperature; feeding the process streamto a
first adsorber urrocessging eponesscrrtamt agakkesated rnaiemtmg; sul fur from t he
process stream processing the process streamw thin the first adsorber
unit to renove sutéditig tepirédesd sigatoBladivenakRdder iittoacinbes psmasBantst r eam
bei ng processed. at substantially the sane el evated tenperature; feeding the
process str ERHAHPS sHT Arospths PHORESHIBEBY unit to renpve contani nants
containing nitrogen fromthe process stream and processing the process
stream wi t hi n t hereesssng thedseeasestrasnl vithio thefresy adserhar ogé e tarmvaishifeg

Came o ovat aAFLRAE e B S e R PRI PR o SRR, Y 11

processi ng tthesdpiodesscdicrparmmtt hi n the first adsorber unit conprising:

=D

feeding the process stream through a second adsorber unit to remove

contaminants containing nitrogen from the process stream; and

processing the process stream within the second adsorber unit to remove
nitrogen containing contaminants, where the process stream being processed at

substantially the same elevated temperature.

2. The method according to claim 1, wherein processing the process

stream within the first adsorber unit comprising;:

exposing the process stream to at least one of a metal oxide and a mixed metal
oxide to remove the sulfur containing contaminants from the process stream and

produce a metal sulfide and a desulfurized process stream.

3. The method according to claim 2, wherein processing the process

stream within the first adsorber unit further comprising:

exposing the metal sulfide to a stream of oxygen to regenerate the at least one

of a metal oxide and a mixed metal oxide.

4. The method according to claim 3, wherein processing the process

stream within the first adsorber unit comprising;:

exposing the desulfurized process stream to at least one of the regenerated
metal oxide and regenerated mixed metal oxide to remove moisture from the

desulfurized process stream.



exposing the process streamto at | east one of a nmetal oxide and a m xed
netal oxide to renove the sul fur containing contamnants fromthe process
stream amdoppodues4a netal sulfide and a desul furized protasgoosmam 3.
The net hod according to claim2, wherein processing the process stream
within the first adsorber unit further cogprising: exposing the netal
sulfide to a stream of oxygen to regenerate the at | east one of a netal
oxide and a mi xed netal oxide. 4. The nmethod according to claim3, wherein

processing the process_streamw thin the first adsorher unit conprising:
exposi ng the desulfuri Jn?}ﬁg%%%cgr 1§ ARYPRe thF@‘aﬁ:??‘QB%QIL‘J‘ S’t"ﬁ@r Rgener at ed

netal oxide &ﬁa&esﬁﬁ@%%fr@é&gstf’@'aﬁ?\‘fiitﬂﬁttﬁé s@¥h@8dsofhek @A ¥EmPRLRLUr e from the
desul furi zed procesSs stream 5. The nmethod according to anyone of the

precedi ng cl ai ”51ex)9|@s§fli§{gh% PO QEES RGP feal AEGFE nFdIE QAP VE %@z@&h‘?esscgcopda

adsorber unit conp exposing the process streamto at |east one o
nol ecul ar siremevanitrogetirtt@sing@on@aminaatafirdm olgeprocant@eam.ng cont am nant s
fromthe process stream 6. The nethod according to claimb5, wherein

processing the precessTigtmansd ¥écohdifg toh@aifes, anttréid peidasyingdithe prdcdss her
conprising: regenerating the at |east one of a nolecul ar sieve and

zeol i tes. 7.5UTHE WKW Sﬁ%@r%’ﬁ%@%@“&ﬁ%ﬁ@%@fﬁﬁ@i precedi ng cl ai ns,
wherein sul fur containing contam nants includes HS. 8. The nethod

accordi ng to anydngenefatingsheuatdesstidnepicl molesulanercaind zadlittsgen cont ai ni ng
contam nants includes NH3. 9. A system for renoving polar conponents froma
hi gh t enper at ur e pr océlg stthedmcoadingty auyord efvtht pebcpdiog ekens, evtperiat ure in a

refinery, co i Si ng:. ) )
y sultur contﬂnmg contaminants includes H,S.

8. The method according to anyone of the preceding claims, wherein

nitrogen containing contaminants includes NHj.

9. A system for removing polar components from a high temperature

process stream having an elevated process temperature in a refinery, comprising:

a first adsorber unit to remove contaminants containing sulfur from the high
temperature process stream, wherein the first adsorber unit removes the sulfur
containing contaminants at temperature substantially the same as the elevated process

temperature; and

a second adsorber unit to remove contaminants containing nitrogen from the
high temperature process stream, wherein the second adsorber unit removes the
nitrogen containing contaminants at temperature substantially the same as the elevated

process temperature.

10.  The system according to claim 9, wherein the first adsorber unit
containing at least one of a metal oxide and a mixed metal oxide, wherein the process
stream being exposed to the at least one of a metal oxide and a mixed metal oxide to
remove the sulfur containing contaminants from the process stream and produce a

metal sulfide and a desulfurized process stream.

11.  The system according to claim 9, wherein the second adsorber unit
containing at least one of a molecular sieve and zeolites to remove nitrogen

containing contaminants from the process stream.



a first adsorber unit to renbve contam nants containing sulfur fromthe

hi gh tenperature process stream wherein the first adsorber unit renoves

t he sul f WwocomEp4sitng cont am nants at tenperature subst aowitskéog/osdve’ sane as
the el evated process tenperature; and a second adsorber unit to renove
contam nants containing nitrogen fromthe d;l gh tenperature process stream
wherein the second adsorber unit renoves the ni trogen contai ni ng

cont am nant s at terrper ature substantially the sanme as the el evated process

t emper at ur e. temaccor .cl ai 9,.V\t/ll”|here|nthef|rst

b br bor un t coricas ni HE STCRGRGBRo GRS et ar B as e “r S SR et a
oxi de, wher gioRtalifg B 1@53%1% §t 4 BBM:-PRI HoveEsRLR6H et & fhRvahitRRst one of a
netal oxide and a m xed netal oxide to renove the sul fur containing

cont am nant scofitaprng bentpnoeets $rost theamonasstpaoduce a netal sul fide and a
desul furi zed process stream 11. The system according to claim9, wherein
the second adsorber unit containing at |east one of a nol ecular sieve and
zeolites to renpve nitrogen containing contam nants fromthe process
stream 12. The system according to claim 11, wherein the second adsorber
unit containing at | east one of a nolecular sieve and zeolites to renove
nitrogen containing contamnants fromthe process stream



