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METHODS OF GENERATI NG AND UTI LI ZI NG UTI LI TY GAS CROSS

REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wappbioc#sd on clains the benefit of U S. Provi sSPOIEE2008/079870

Application No. 60/987,308, filed 12 Novenber 2007.

FI ELD OF THE | NVENTI ON [ 0002] This invention rel ates

gener a\IRTHODSEO R WENER AN ORE AN D U HILI2ZING C RIS TYVOIAS
specifically, the |nvent|on relates to processes for

treating gagodem REPATRS WHATC A PloNs® 2
a utility-gas:

[00ont ended The apwplro@dm &lztlhﬁ theabl@lefit fvars. oR®vasgrct Sppcation No.
be associated with exenplary

60@§%é9$Hﬂﬁ@iza%V@ﬁbﬂﬁ%@gent i nvention, which are

descri bed and/or cl ﬂﬁﬁﬁ (ﬁglr% I;wtﬁﬁwusm on is
bel i eved to be hel eader with
[00021 or mat Taf hectidairtiatadte@néraltetd aicthads f ptoRBimYsipf streams. More
particul ar techni ques of the present invention.
quszéféf@} ¥i thgigyvenfipn s%aﬂ @ pé@C%%é?fs&f%?@agt%@OmH@?é process slip streams
e to be read in this |light, and not
ﬁnﬁégégggﬁpﬁvgas adm ssions of prior art. [0004] Most

gas conpressor applicat I BASKGRQUNIpr ocessi ng
facilities today utilize some conpressed or processed

03 t o sUpp S?C%@allséntelﬁcl?éllto syrEduge themepdst FPeYa”é?Gﬁ pynegispf art, which
t
otk POES 8 A SRR ESiRtofs U L ¥pgR Ly which ar

degtidedandrigr claimsdebded. offiedistegionrie bbh@ve@&é bethdhefuclne@bviding the
and dry including no liquid condensation durin

readeudtliisfaraglipmde sieiliatepy beteirwdgrsending %@qmelﬁ@r teglypigues of the
pre%%ntq{f%(énltloﬁ” yAc%% 1?1? 1£ gtgo‘ﬂlcpgé ﬂﬁ%ﬁ‘f&g&[ ﬁla) theIé1 thteﬁleﬁ% are to be read
ten require fication and corrosion protect

in thys lighroanidngt s@esdatilycasaindssdasofpriocadtr 0Si ve gases and
| i quids |ike hydrogen sulfide. (H2S) or carbon dioxid

104040 ) andIowiteer COPDIVST MPAERHINE R SareRREHSNEofagH itiFY Today uilize

t n e cCap

sorl‘ﬂ%tce ?ﬁﬁgﬁge&a Wﬁ[o?gses&g gd‘pnt% E%d; u}? gsgn%l%t flgezc ?elms and other auxiliary

cquiphmestwvalinghe pegesstissi utiltaghofluidovwdos, of ghgse thiliary systerns or other
cont act or and ot her di ti onal separatlon

useprrd thogashsings cogisess eﬁ Gegayiss thegag o b G Farnt 4*135(11"1/ éncludmg no liquid

COI&)({e'ilg%ﬁloﬁnmr gk@&i Y er?élﬁ AdHE oL YeLsBhrk &‘Eg %H fendhed, aux111ary
In the procés fese processes are reqU|re

sydtans (deer poihi comtrghs Ticy abmditee repstesdeasshicitahedd wotrbsion protection

this separ dehydrati on, detoxificati
by EgPPyag &FC%%%T doyp %ﬁﬂmﬁh@rﬁ%%ﬂeqnééﬂu IH@H‘YSB)gen sulfide (H,S) or

BeRAIRIL Bwhp] ect, especially in renote
- ocatlonétg? %1ca?%ons where infrastructure does not
[0(306] exi sflraditidred matthods teystije st these Mp@amtnd fcompogass require capital

roduce, jnert supply clean dry seal gas, at
1ntgnswe and large con?p ex equlgr?ler%/t such as rnolecufar 51eves dlstlllatlon towers, glycol

contactor and other traditional separation equipment. The volume of gas required for these
utilities is often small relative to the overall gas being handled in the process and if these
processes are not required for the entire gas stream the costs associated with this separation,
dehydration, detoxification, corrosion control or component selection can be prohibitive to a
project, especially in remote locations or locations where infrastructure does not yet exist.
Alternative systems to pipe in fuel gas, produce inert gas, supply clean dry secal gas at

sufficient pressure can also be very complex and costly.
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sufficient pressure can also be very conpl ex and
costly.[0006] Conpressor shafts are typically seal ed
w@2000964568y gas seals (DGS) which utilize the pPCHUBPOE079870
of sealing between a stationary face agai nst a
rotating face by using a gas fluid film This "sea
[00035" Pr OCodfteskbieshbfPhlcqaitAy RAKd Ql@i@gldw g B RRBIDGSS which utilize
needed by the seal for long and reliabl e operation.
theQuaicipjast muding betwacea stitioparyt faceihgaing a rotating fdce by using a gas fluid

| i gui ds, ,and, not . haye si.cal properties that cau
g M Se TR BRVIRS (8 BPHEHER Bk i s SR R e seat for
lorgeald fcBE8S -oplratioiN AL BaSRuGT beCRBPbE pE@icuhtts| BEE 0Pliquids, and not
tripis aresult of seals failing and the nost
haysy plejestaah arapetigs skatfegnsesenaidetsafipn oé thesseghgasedhery expanded across the
ntam,nants in the _.process both Iiquid and solid
sedl BB oh Loy e RES R el oty G Ey Sl e and e
mdsOPRUESEANt SRRE ifSddaD AUt ist RAsd BE esfaRankah MBe process gas, both
_conpressed. The pressure needed for seal gas is
liggdead eplid paviamimentsonpr essor suction pressure, but |ess

n the conpressor _di scharge pressure. Therefore n
0BT, o 1R SOUES BT se S ORE Fal s Sor TR M s T Mrocess gas
beiB8 WobDrovb&@) Thei fralliR. ndda¥e ¥R seall FasSi0 MReadRthiit Bl @Spressor suction
di scharge stream conponents wi Il condense across the o
prosesp, pualc kess dhamn ther pernprepsor edisahgregnprepeise i hlegrefoooosny| gpplications
utiR R gis iatlruat ailsogsst Sél'lscegl g2 hoiugpe thessulga%les Uwd@F in some applications
SEY VIPEE B R se§1 gasgﬁb§ cen obtained 1rom anotRE’ PP
disbhdrké tsiteH0WoaHossEHN wil @nli¢iBl @ass NS beINfa&dCdvefaster filtering and
fromthe other utility gas source is then conpressed
hegfiig. used as seal gas. Such gas is used in order to
[O(ﬂ)\égl d t h?n lg)'ﬂ?)é" Isiguaﬁ I[PSt uﬁhgg‘ H& ; 1ré:)srsu1rle|581liI ! das%g 8 ceo{flte sgal gas has been
encount ered by using € process gas. I's requires
ob@dddt fr@alnodecP GEHS SUilceS QAN At 4 Gl Yiak tsstb@. ST @isefrom the other
the fuel gas and a separate seal gas booster ) )
utiiyrges sewee is(theycorpprceseil prd dead Hgeelagnpr S9elbess, is wpadcip order to avoid
can .t f .pe. q of ol i e .
SRR B BCHNES QhpSud sPORRIES S p prcges e i
requsresl ad difiofidh ipsocey ¥Mid epdiiioh @nithéo BérgHhate BPFIRS §hDind a separate secal
ratios and | ow fl ows. Reciprocating conpressors of )
gag beaster RRPEISEOT {8 Gak FSLIPTABAINER0BWIewen, which sar itsddf pe a source of oil
o TS SAMBMAR, ALY M LUS: 85 SRROLED b sonice e
to Heghighrcosptussioh thticsondeiosefows. Ricippscatbg combrdskgs @ashis type are
when the pressure is dropped through the seals or at . )
usyslly dubricatqdapith sylbidst oHdbathgheope nisrabibewihthe gas. etpscially at high
. . 1M ear s ML }
SRS Tl il 05 el ool ST biBUSH byrtoRadraes G2 Rirops put of the
gaDwhers thel (10438te istdropedltBouglo teyalsi driut Pr@hurpr§8datos that control the
hydrogen conpressors in refineriegs that process gases
prespe fathe serlguiTdy QoRdeib G-t Wl theseligep nayeglamage and cause

pregliiat%%‘féiﬁlrQBPBa@c&h?E%}st’Qe dry seal faces. An

ernative gas sonetines used is hydrogen froma
[0099§r ogen Imbkesdugorhinae withdiigla preeirp hodabem gorapipoesimatiineries that
whi ch may al so contami nate the gas with |ubrication
prqgess gases Can have liquids condense out of the gas with the pressure drop across the dry
scal faces. An alternative gas sometimes used is hydrogen from a hydrogen make up line
from a reciprocating compressor which may also contaminate the gas with lubrication oil.
[0010] Another example of a use of the gas being processed or compressed is fuel gas

for gas turbines and steam boilers. Modern gas combustors, and low emissions combustors
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[ 0010] Anot her exanple of a use of the gas being
processed or conpressed is fuel gas for gas turbines
W@rwIse4sem boi | ers. Modern gas conbustors, andPdDus2008/079870
em ssi ons conbustorsin particular require a
substantially constant conposition in order to
iBhla Feqdite @%89&1&@119 QRgaAt donghosRIdEiih Io®dbr to maintain an acceptable
d|t|on§lly, liquids are entrained or condense
OPQrdmgayommon nAtdldéB)@alﬂwellf hgasiss»y@ﬁ@tmn@im nglqgn@s@inm@ out in these
fueg ? ¢ n e cont ol a o%tmﬂ valy 9 co%hn in pipin
Bt Mg, “bsr &rPé CHIY 8%% e {OAT f e|’18 bi 8 gt g in piping,
pro®drh$ Eart SXRUSHitAA 6O aRM&HSor Bl dttioRtbubiisit @RdrBbers including unstable
operation, inefficient operation, reduced reliability,
0p@rntu¢ror ineffieienis eapeeations sAucast rehatikityn mend/er Ilycreased emissions  of

enV1r u' a%a?l%d?g&la ¢ r%gﬁl@%)lﬁg %H%g f{%x%xmagﬁ}n nitr nlnt {qu e(s O\éOx) carbon

mo$1blk1fd@ r(Ceyi &figor( S} )(c @MsSIFUrOHSided (S@;a)gheﬁmwibﬂsoxm a@dition toxic or
corrosive conmponents in these gases can be a safety

cotrgsyfe campoisings sthgse grspermasl ba a sefrty exus maremell as dietrﬁ@ental to the

eqlggﬁ/ll?ﬁtoé}r; 'zi'gtﬂt ﬁn\é.gotrngﬁ(eée it D foxb eﬁa‘agﬁl at(i%ra(rlr%?sllgﬁﬂcéocn?reo%re cﬂescr?bed in more

detad BeloGO , wat er and other toxi c or corrosive
conponents (such as sul fur containing materials) from

[0114 bas st ddarremavar ety ocﬂak‘éa‘iet ang 9sher gprigsqTveorEsive components

(suc A %ul?ﬁreco%% n‘fateq‘i 3'190%? a a%as s{rg%lnqgn %)Pdef tt' L £E 1tVYgss corrosive or
Stream gas or At Ur gas u

toxﬁ?s AR \Vcadimradn &Haelaﬁgetsm &S/ toCaitRe et ﬁrexaﬁlngamif %aﬁﬁﬁéd g@sas a utility

stens and fuel gas systens safer, nore reliable and
flui Reregyil pometriyAPY §F cOPTPEReNty cay Malkesak ghe syistenp pyd fuel gas systerns
y r SSLN
T T TR s I B e
and (56 GoRly. C Ok @ﬁdcmmgoziﬁdomﬁig%q@mnd@e to/ edditfsasthk \sa@ fidremove these
onpl ex and are often not feasible for the vol unes
tOXrl‘éaUWl’éWerd%OHfHSP@Pntg 530 be Vergrooghe 2rkepmplpn apd giodten not feasible for
[ | g

the%‘hﬁﬁéssregﬁn g@f ﬁIe'lg fgrg&aé slej%\'k il ?gl%n 8¥oce§§ or ogg@gilo%g

[O(Elmi CONMPINESSEdIvranttt Raediistentsire eﬂamrpbea a@ ebllltﬁﬂb((ﬂi g processing and
inert gas purge is used in seals to ensure toxic or

COMPEPERH PHERAMGRs g cyamplsta blanlket op ndiegas i gisispd In segls to ensure

i

o) B A BLRSAS T i LRSIRER, Wil i iflosie mivure,

to buaée"pl &t 1efeoweely diddakitone e fdrt madifteSanch, @Saspr epesisiof darricr between
and the Iubrlcat|on oil in gas seals. N.trogen systens

diffggent fhads sushsaspripegse genand |ﬂi‘er BJ@élﬁatfqno%l a gagpeals. ” Nitrogen systems

I d i gl R

desq% 1%:Ea%é %%feh%l%ﬁ}lﬁé%\ﬁen i sams grpGar at egﬁguqs%%%f ﬁ)kdé{hc‘lje tHiflner utility

flufak. obes@ngassch thd imerogas ishapa@atddi gh qhehe pricagegasfif the gas has a high
nitrogen,. making it |ess valuable as a fuel and t

peﬁca%tﬁgq 9f Rigrogs ol ItHPghvahrabtesst gl @ad tthusaawéfmg “the added high
R, SO i 1L BREC RS0 e 1 BEDI e o'
smplighéedeitadsef sy dEiSire Newjusefidtdels of treati ng process

as for use as a utjlit as are needed. SUMVARY
00913] New methods of treatlgg Ig)rocess gas for use as a utlijhty gas are needed.

SUMMARY
[0014] In one embodiment, a method of treating a gaseous feed stream is provided.
The method includes the steps of producing a gascous feed stream; dividing at least a portion

of the gascous feed stream to form a gaseous slip stream; separating the gaseous slip stream

3



10

15

20

25

30

[0014] In one enbodinent, a nmethod of treating a
gaseous feed streamis provided. The nethod incl udes
w0 b@seesps of produci ng a gaseous feed strean PCI/UB20081¢79870
at | east a portion of the gaseous feed streamto form
a gaseous slip stream separating the gaseous slip
usifif; FAeRIBEBV A GoRp S Adne GEh¥eal GYIBANERIng SMRYA|onS Ysli®dNadsorption process
havi ng at | east one sw ng adsorption process unit to
unit &¢ farer awbilitytsyrean femwactine uidiey Fompongni; Ifeadyngcbapditishstream into the

f.eeding the ytil.i streamint.o the utili.ty. component ,
ilicsnedle efait 1 EHEARIE S shettls iR WRE" Hhponent: and
utilZihg ti/utdAURABANTH tRNEILH tbhmpdmat.t MBe Bhdebhid Boed kir@@Mnial be a high

the utility conponent. e gaseous feed stream may be
Preasune grocpssedisamea by doedrbos cordaimngestisyinlr ocaeopressor discharge stream.

conhr nin stgg& or a coggres or dischargg stream

| m :
ThFREIGE FITRYACROMBEPerit SO BE o S nisF LB eSErf §rpgpsor string, o
turBQIRPHISOEompFre KON t@EHAx pahddr Bencratolt, W Aine PRl 8fcam boiler, a fired
conpressor, a turbo-expander generator, a punp, a ,
pracessechogtesant bedsl eanging, f pr dgrmpttiselds s stpdesk edirecrdgue clectric  motor,
ngi ne, a hernetical | ealed direct-drive electric
tor T e N Py e et et ROy BED i gontols, or e
ga AFbiap e reiceflvinB SddsbHFEOh Hrédck GRiMtniHl Be aQfre@u@aSving unit, a thermal
turbine. The swi ng adsorption process unit nmay be a
sWHIZew sy aeDagiil igesgwictswing oh dispiccaoit myrgmadsorphiopamit a|rapid cycle or
e swi ng or displacenent purge adsorption unit,
Cm§£$§§#%'0y0|e or conpact unit. [0015] In another
[00aspodi MeMmi and@hdreitbedinednt {4 @athod @f &citity DgiédgEn-Ebh gascous stream is
gaseous streamis provided. The nethod incl udes )
proyiidsduchegnethed incBgenproduping aguisegensicheznious spyagrar yongrating at least
a p%ﬁ'tiénegts{hea\ﬁriﬁ%éﬂ-rq& ggse&[fse st{:'éalh{ Sﬁﬁg'argePeQ%igé‘%ﬁl%@gne%{ Ee?ﬁl(wal system
usi ng a sel ective conponent renoval systemhaving a
havig@at leastons Wit adkoaitidhi fpocdss Q6ie 3 fort 4 utiltyfdichtnafor use in a utility
utility streamfor use in a utility conponent;_feedhn%, )
compenct:ifpedine therudidify strra nfathg utififyt SorprRomeBin SRercinhe gy stream is
Wt it VoSt i tihl e, w. e utili : -
cob B LS IR, RATRELIAL D BOSuMY M in e ity
cotdpoenty conponent. [0016] In a third enbodi nent of the
[mﬁgesent invention, a systemfor treating a gaseous

bd st r Enathisd gpbpdimert of theeprgsent Eyventiey,. adusien foyheatiag a gascous

Q | nj S d str ' y GO e

o A B0 A LR ShAEET QOB PR S wram

opéretsdly ooitneswidng aadkotiyd ¢a@npdiencea®vhlndylstemmneluding dtheast one swing
sel ective conponent renoval systemis utilized to

adspapfigma procats Mehsyhercmothe) sfiecsive 1 (engasHotseovak §ysdem g nytilized to
i L i Li . .
sty B T8 bbb rthe BARhERR Al b ofef FIRERE Doy and o wtility
comp@ioat boifipired td fetyive n@anlizstheaniyay sibtaen, W lidreibhtee utility stream is
utility component. BRI EF DESCRI PTI ON OF THE DRAW NGS
CmPE@ﬂﬁ?WTHé“?@#é@GP%@O%%@ other advantages of the
present t echniyier FRYSERAPFRORRAMTRE DYPARINERJI Ng the
foll ow ng detarted Uescrrptrom and uporm Teference to
[0G1T¢ dr awDhgSoregoing and other advantages of the present technique may become

apparent upon reading the following detailed description and upon reference to the drawings
in which:
[0018] FIG. 1 is an exemplary flow chart of a process of managing a process plant in

accordance with certain aspects of the present invention;
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in which: [0018] FIG 1 is an exenplary flow chart of
a process of nmanagi ng a process plant in accordance
WoRk/06sse ai n aspects of the present inventi onP¢D0IB)P8/079870
FI Gs. 2A-2B are exenplary process layouts utilizing a
conpressor W th the process of FIG 1; [0020] FIG 3
[0019] 2N exempisan X - 35 hRNBlchpl LY p?od%ﬁﬂh%&s'ﬁyﬁiﬁfg Dborhp¥@ssor with the
present invention including a high pressure vesse
prasassraduiidi kg t he swing adsorptlon process unit of FIG

[0021 4 is a y process. | ayo of the. .
[O@QF ect | vlg ‘5 g&oﬁ%‘eﬁ‘ﬁeﬂ}l’ gﬁl@néﬁ fh SRS ay8¥t ‘E‘f & present invention
indtdihd # hid® 'gfr&@ﬁﬂ%&zlesd@[ QRN IngWhEviag %@m@ﬂl&gpr@éé@,@ 88% of FIG. 2;

(t her mal rather than pressure sw ng adsorption

[0(@1]} cess; FE@OQ 4} ap|a@emplary pagrssh bayoetxefflicaselechvocemponent removal

o R RS e PRI ST e U bRt P
ratﬁé’iﬂtﬁ‘ ﬁ%u?éﬁlﬁglaéwrﬁt%n%ﬁ&rsﬁﬂon process unit; [0023]

is an exenplary illustration of a process
[0Q23i/out of G s& mhevexempdpbm@mess dayounpf @y@@@me(csms)lent removal

sYSéegﬂt(EEg%g 198 Iaa Ogltgjé]’lle él}s'i‘%stru%eg gxgllrn %F%SZ%]C?GFP 551276 sgzl% Aand thermal-

swﬁ?g&ialpér@fm{np}dcg@tdhatl on of a conventional dry gas seal
ystemin a conpressor; [0025] FIG 8 is a graph

[0Q2éb| cti nglehé m]agee@wém@péluaggtm &f etl ipachs dayout of a selective

exe seo trea 002 IG. 9
cofPGiRt deheTlSok SRCRSP IS Pipetne apraly rul Jpd ool o) for o
cetfifiRa] @badalWohlpraBorexenpl ary gaseous slip stream after
treatnment to forma treated gaseous slip stream and
[028D27] FFE&. 10 anscxompdargriiisragion pf asppeantionalafry gas seal system in a
coRL2gess | ayout of a selective conponent renoval system
%’ >for preparing a nitrogen rich utility stream
[0028] 9. SEFIGIRE) a fg%Eh&ie iceih mee & 8ne@Md Asko@abd Hith an exemplary
seal conpressor. TAI | PTION [0028] In the
gaﬁ@h$@%l%@mm©talled descrlptlon and exanple, the

entio be n wth i
0GBLEDT | SR s SrafEE Bl et RRRTRL PERe BhictosiRsociated with an
exér?r%h?/ga@&lﬂ QB Kir&Hnh @ﬂ’ﬂer'tfeaﬁrﬁkﬁﬁ kd FopmtOrdtdiedadsesildlsBp stream; and

nt or a particular use of the invention, this
[0023] i nt endf&d. 118 isean |axgmplagy iillestebpy . ofA@cmpd¢Sﬁgl|ayoutt plea sclective
|nven i on to the s

oM SbaEriim LS bierbitfe PRAGSGD FisfTRAS) Tk e scal gas
forad ﬁlﬁﬁlbie@ﬁdﬂ@&éﬂfﬁﬁbgam|s§dl‘é@fn|p%§§or and equi val ents

falling wiwthin the true scope of the appended cl ai ns.
DETAILED DESCRIPTION

[0028] In the following detailed description and example, the invention will be
described in connection with its preferred embodiments. However, to the extent that the
following description is specific to a particular embodiment or a particular use of the
invention, this is intended to be illustrative only. Accordingly, the invention is not limited to
the specific embodiments described below, but rather, the invention includes all alternatives,
modifications, and equivalents falling within the true scope of the appended claims.

[0029] The term “gascous feed stream’ as used herein refers to any gaseous stream or
gas dominant stream originating from a man-made process or a terrestrial gaseous source

(e.g. a hydrocarbon reservoir, a natural gas production stream, an associated gas stream, or a



10

15

20

25

30

[0029] The term "gaseous feed streant as used herein

refers to any gaseous stream or gas dom nant stream
wW@riogheessd ng from a man- made process or a terreGSI/DB2N08/079870

gaseous source (e.g. a hydrocarbon reservoir, a

natural gas production stream an associated gas
syrifak RA strAmRINNEGS nlo€ B IR 8a83pheRé hir &9 §Fcan® of ga§ pHARrily derived

at nospheric air or streans of gas prlnarlly deri ved
ﬁDﬁr@nﬁﬁW@phﬂﬁosphere [ 0030] The tern1 sllp streant or

Ror ti on

00588 ous 1Bt B Do RySnR TS b <R Eiar Yoafipe G porion of
a ghf®ul Rledlstr¥ah URE istfensably ek Athnhardresh tof] vl ofiheBthg handled.

Is a volunetric fraction of a primary gaseous stream
A ‘Sliprstrgam3 1@a§emwtm@édctm@mranme@@ sEean sych h?ea gaseous feed

nposi t as_t he asequs stream 1]
snSp o fhs B SOy B s AERFRITy Bk
[003un! ess ghbesw SRilkpPeetdnhed g anytiiesTy neans dikds bthedwise specified)
facility or process unit including any flurd (gas or
anythiggicepsunesguinrefécility orpeecss gnis praledieg emeflovdead or liquid) required in

or(PeF élgegitg "the Ve?aqugla%%%sgséy N ep)%% %{gg te%lg{)mten of tﬁe facﬂltty Or process

uni$! IRABcohdon BLAHSIEs bP aliligadreamsdhn GRGudd RSt QW@&II gRdinstrument
control gas, nitrogen or inert gas, blanket gas,

anthg@iEnl ighe nftraged o1 1%@31!5{&1?1?@(% $a% @Wau%ﬂéﬂs (pmumam pﬁ@tems water
(1ng1?1810 %ot}to%bpo AN {e)r)o tdheée S%erl %jls%ln%e}so' ! 1 &b{ngs &%’I Qoﬁers or any Pother fluid

ers ofr ar't e
rec@éfdll RRMteqhipineat ﬂir%%%eﬂlﬁﬁ@@%ﬂe(g? c@mpERBBhH @§SibMant).
3EU|pnen%% [0032] The term "sw ng adsorption process”
[0033t | udes Tpe e s swinguadsoyionr posesse IBelHdRy a@ee&se&t nsuﬁh as pressure

n,zgéassgr %%V\S:%lA)Sme %%?Wl%r ptds rptlngg)SAaanﬁid rtla pressure swing or

ac pur s0r pti1on

dlsf)BE@ﬁént pungd u@bongmomsmt hﬁﬁﬁilrfgf cdrhBia gk sFeisRSprocesses.  These
These swi ng adsorption processes can be conducted with

SWHEPREPOEYONeRIOCTSACWRATE B aBeuatete yithr epide PEtleedn tshigh case they are

ref%rsgd[ gh Gy % d tcgar qﬁemﬁa\f\ﬁ& Igp?fs%hﬁﬁo&&'gﬁr)g d Ky E)l Ci)lressulre swing

sur SW n

ad@y@icfn (R&]’HSA’:)[ arl @B Rlyelcpattivd pedssit SW[@C&TM@ﬂaCBmemurge adsorption
tion (RCPPSA). The term swi ng adsorption al so

(RﬁiﬁBM esThﬁHe@@e Swam adsoyrtion Proénshudes thasg rapidxaslsl Bigcepes. Some
exSHBPPSSELUATRE FERISES 4Pt Bl AR SPRET heprions ar
prd\kildedGQ{ 989, 82ial NoS.60880L827, N(DS BRHIB N8 26)/930, 86, US Serial No.

ial No. 60/931,000, and U S. Serial No. 60/930
60/&% 000.gandskhS aPeriih, N& 0f B3, YYs andil Sh Sarial Ner éB&?m 358, which arc

hm% 9&8&%@&3?B2ﬁ§&%£§§ence [ 0033] Pressure sw ng

or pt'i on processes operate on the principle
[O(BBpt gas @geskitd 8tviny &i3etprion (BHA) prochBeasieedtded thd pridiple that gases
the pore structure of m crqoporous adsorbent materials

unggr mefsm% tgndetor peer mwmnﬁ ¢ PREY EuGiEicerh Bligropanqus adsorbent

malfl%%gltfkecgr Wittfin A EEEW Famb Ef“p(?ﬁﬁl%rlg AiurdrRi 2 %rhl?% i tﬁériﬁ‘@ssure, the more
e pressure is reduce e gas Is released, or

gadés addoeisbd. PBMepr the ggsdarec Bnrebacads el pas Hepdcaatd cg&&@érbed PSA

in a mxture because different gases tend to fil
processes can be used to separate gases in a mixture because different gases tend to fill the

micropore or free volume of the adsorbent to different extents. If a gas mixture, such as
natural gas, for example, is passed under pressure through a vessel containing polymeric or
microporous adsorbent that fills with more nitrogen than it does methane, part or all of the

nitrogen will stay in the sorbent bed, and the gas coming out of the vessel will be enriched in
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m cropore or free volune of the adsorbent to different
extents. If a gas m xture, such as natural gas, for

WE@2@I0b4569 | s passed under pressure through a vRGEEB2008/079870
cont ai ni ng pol ymeric or mcroporous adsorbent that
fills wwth nore nitrogen than it does nethane, part or

mefane Of WHRE Ak tB@IRACNYs! the SdrY of ﬂstdﬁﬁaéﬁf ReRlsdB Ghitr&R4Y, it can be
the gas com ng out of the vessel will be enriched

regeperetc dnercdwpiag thh eresserer Swedhysreldasingritic gflsarbed nitrogen. It is then
aﬁagacit to quorb nitrogen, it can be regenerated by

AL ARG BE"'Br essure, thereby rel easing the adsorbed

[0034] r 0geNn Tehpetafurt BRMho RIBEHLIHR ?TS\AI bRYREss6Y §pRate [bAARAEame principle
Tenperature swi ng adsorption (TSA) processes operate

as BhAtpecossave Vranrfhe pinepeaaiueSA thyy aslsedsakis intieased, ilee gas is released, or

t erature. of the adsorhent is increased,,the S 1S
degoRRE 08 4 iRl s B B S Berh R BT A pa TRE rbcsses can be
usddeionep At s@f frad sahkant WaRd ised wihRINQLESSES tEBaeRetively picks up

used to separate gases froma m xture when used with
ongar mgrorieheompraenisan dstday 8liytupi.cks up one or nore of

conmpgnents in the gas.m xture. [ Rapid cycl e .
1063 s oor & Raa gy s S bt on BRI AGRE, b Efeted with «
rot¥yt\alvAng O sty to/ @dnduBiGhs B84 B oGN8 Usthryt M8oBaSmbl@¢ that contains

through a rotary adsorber nodul e that contains a

a mybse pf efpamép adsarlenh bebewapartends eortplgst neash of gyhich is successively
"tubes. " each of which is.successively cycled thr h
ersih Gy B RmRim HBL Ghioh SRS s MY e evcte of

op&afipset B fohey 6¥bkiemoliule REf@iialifcomphiged O @ukipEOfuBey held between
nodule is normally conprised of nmultiple tubes held '

tw seahp lstestopcritBengndnfdbetyl seibehapdegavhstein e sealtrdatys are in contact
.S0 I [ h I | ,at i n

wifioh REor P Splald 381 RURLER, AF el B0 Blaered to the

ROPSA tibeetan@alse ?@c@@a@l patifed padubegBCRIANE Ubie sctamatet 18 exiting the
R(gfocessed purified product gas and the tail retentate

A BRs piecopHectritmsay figpetdicgpire spfbeicnedulanddy fuitgple arrangement

) [ i
of WS GERPR, SR BRSRTRE Sy, ST 5L OLRIARERO g Sles may pos
thro@gpehict diaricteridtic kighe sl trycdmmsistctdycRughunt hdven time. In contrast, with

characteristic steps of the conplete cycle at any
coicpipnalj BSA.| Ah¢oflpvasind viressukconvagistipdnalreqgad tfpe the RCPSA

. e e variatian Ok r:
sorg AR EICSTAE Lot O Rymb @ SO lind el G he order of
secdapgapat gclenshaiemicotion dub ehcofrdgurcodndstien ngls ppBhaticiscineountered by
whi ch snoothes out the pressure and flow rate

thegangessimsadn@bing areshingyy- t ghisfRpR s iREP Hh anoglgleyinglydes valving

[ I [ r e incl -
ol ARty Bl b BBt BUTR MY e RAEHEEption module so
thapaidh ¢omkentnbyt ish@iccatiatliyngssdrtptal @8 flomdpite is ohd dpmiopriate direction
each conpartnent is successively passed to a gas fl ow
angy RSy tq pugs NG the Bcsimealinsessutisdloy dgegiioa steps in the complete
i one of the increnental pressure/flow direction
Rg??%ngﬁ% the conplete RCPSA cycle. [0036] To prepare a
[00383eous TTegttcpire @agastars figsé sircartfot udd Bsulitiagtorl utility components,
conpopent s,

classes ' of separation applications that may be performed include dew point control,
sweetening/detoxification, corrosion protection/control, dehydration, heating value control,
conditioning, and purification. A few examples of utilities that encompass one or more

classes of applications are generation of fuel gas, seal gas, non-potable water, blanket gas,

instrument and control gas, refrigerant, inert gas, and hydrocarbon recovery.
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cl asses of separation applications that may be
perforned include dew point control,

waeneetssng/ det oxi fi cation, corrosion PCT/US2008/079870
protection/control, dehydration, heating val ue
control, conditioning, and purification. A few

[0039RP! es Eafbodirhdnitd bEhe pRAENGAEANBASS c&RRIYPFenI®E Endividual or groups
cl asses of applications are generation of fuel gas,

of sempowuls , fromo - groteus| Bipnaitcem, thidughksstectiae swingsadsarpgion processes to

and c rol gas efrigerant, inert gas,,and .
pris GG SR bob fot BOHET easuBEaeRl f Peoppisappent in the
gadcBUERLp QhresB! Thd Villlily S@UecdmnBé \UssFbr By %ﬁ%@@ wMere a specific

conmpounds from a gaseous slip streamthrough sel ective
corpPIRYt QiCAIRIPNCELN ogﬁ Siceass axe needgskaydged taukd temoyedt r eans

t each,contain one or nor f. _the.canponents. . .
1008 ent VS paeBonwekrly Sl hRAr fofain multiple large.
tra8itio8AMBulk atpRRLiS GHethéds 81AY RHTRBPE WRETAicks SRREMS! Gtility streams

conponent or conponents of a stream are needed or need
requiredéo supportdlk fapdoBsmbadenersoiathg ascsprtgpesnsiongnay provide utility gas

facility typically will. contain nultinple.large, :
seqdin MRrsY Tl Qetthiraie it et o e it oS pgppypetical or there
dodshBotvatibothe HRaGAUSurdttbl fid Yntﬁt%@ﬁfﬁspraﬁﬂ@ﬂ.é.,eﬁotghs processing plant).
supgprt the facility, enbodi ments of the present '
Expmplant ppiricatgnspinelyidd ecmeicl ¢it gndygas pedeetzan Beldyiie rapete geographic
ti.e-in to an,existin as..processin Lant unit is not
losfidiystah s Brtng el sneMtaR Sfdr MR BRM ast ruct ur e
[0039] ti e i Mt QoBbGRe@dpRARBMbOHinfnts HOtHRAS MO GBRHHGE the gascous feed
plant). Exenplary applications include renote oil and
streyars bping dueachsse using| the disalopechiitstengieigraphpes Isgé atlpwerspressure (e.g.
ch 1.0 the d rt..in.the arcti bsea, and ...
1es§§1}agh@r%epaq, 68’3‘61“%?%‘1358 araté&“eﬁ%ﬁgs%s Sinleh R fred Gcopgiion the feed
gaP ke 8adilre it @né iniledulte @agROUBNT Eetie Stak a@umewilgnot condense at the
processed using the disclosed systens and nethods is
tengpergureswad ppsas gerdifiensgfound gsthe yadls eb@ cprfrifugal dry seal compressor.

, i .at i e I yse .
SRR, SRR BB ST E TR AR B sepaion
and Qlipdiatibn a8 @hdithha Gasgst steam beddusdiGhic PRRIADSIE @ts tHa@ 100 bar.

tenperatures and pressure conditions found in the
Coggeyitionglf scparation pracayyas (G ynealiang singradios opmings, qtg) are employed at
pre Q3! R Rl S0PV A hANR e SERANBAIAP (R RERRSESH B SBoventional

as absorption, phase ‘separation, an I stilTation to
sepa@idint procestdyecapalse ghiteamllkagags@nd e spme Sadtiteh Smbesible). When

than 100 bar. Conventional separation processes Oge. g.
CORSHHPRAN SCRUPUPRITASESSCa T haged & datlor fhe camppyiiay ofta Sour or sweet
nagE B SR e b e e Yl R S Epobitto and pressure
comtineBs s@sssCee halyut tae dghaddl esppiprgss@rictain drsearbons with carbon

i nstances jnpossi ble). Wen conventional separation . .
numbels @56 thate? gecapually Famavse fiome theowssgsi tn grrngrappliggigns it can be

ad\%rnta%o LR 8! m@RSh &t E@‘%n&ist‘ﬁet@art h}icfroé’éfirlgdns P A §feam. More
at phase region in the tenperature and pressure
pratanbliyl groasr than 08%; dflike €eahgdrofarbordraye sealved iopr ths Stwcam.

heavy hydrocarbons with carbon nunbers greater than 4

100406 usualltipipeREYEE the BrvtRgs. sRbEsiPTing ifgially to FIG. 1, an exemplary
floPRlaHGR ! BBk bf ARl FANRRLAGSAYT 2L rifITR VG REE; ts of th

°Chan %I%? ts%1e % +agﬁy%lrgcar%)s§%s fr oM trﬂe Stream Norg oo otHe
present invention is provided. The process 100 begins at 102. A gascous feed stream is
produced at 104. The gascous feed stream may be a compressor discharge stream, a process

gas stream, or other similar stream, but not an atmospheric gaseous stream such as air.
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preferably, greater than 90% of the C + hydrocarbons
are renoved fromthe stream [0040] Turning now to the
waoeleaosus9 and referring initially to FIG 1, BEI/US2008/079870
exenplary flow chart of a process of managi ng a
process plant in accordance with certain aspects of
PrdfB@bRI @kepdschilvVRRY s8Barh Sis RF @YiréRtre didRcRhOEAESal t of the stream
begi ns at 102. A gaseous feed streamis produced at '
(notg ghat Thie pyessets uldftionel dtatleages maigh benvangeonmbrges separation techniques).

di scharge stream . rocess.gas strea or other . .
As gyl R brifefl SRR R RS et g SonShiit ppigh ghove which
liq§idCdAnAs &gt aPhamefdicarafcaglsRPMS shaesl is bReamftgedio as a dense

a pressure above the critical point of the stream
flu{deitdsnscphase i distpravssdnt Somdwirmplovaapr ehauiéngesgasceus feed stream is

LT LR PR3P FEPE BRR a0 AR e

comp SR FeRidVabsyRInD (S@I{B’b\&ﬁwiﬂ%i £ Meaki SHel i@ ANOEptRXIpSdcedSunit to form
a_uni que separate phase and the systemis often -

a ytiite streant ol hesutdlity estrsemf is then &rd tem geutgitasempenent 110 and utilized
di.st.ingui,sh i.t from nornal or,or li.quid. The

thefeiR dids Fclty plisif S ceor il Wibahe sUY FirpoiSupayimay undergo

additibial $lch@RM oMUnERtidntngt NEHR predRas eddedt P8 using a
sel ective conponent renoval system (SCRS) having at

[004dhst ondhswitiigy sdspepant dr 0pis cersdevinsi that wtifigysm glry gas stream to

utilit tream The utility streamis then fed into a :
oneranctdeSaRlsase She " asaimfrepory St el iprisr wfglnossor sring.
a tifboldxp¥nde [@aiPrdsSors @nieol &lpanddrtdentedrUb ipubdpy a fired steam boiler, a
conponent and may undergo additional treatnment or '
firgdo peioac o icalgt, Fhgaspreogiaes aehumetically] scalpdoliert-tiee clectric motor,

tilty conponent. 110 is.any .device that utjlizes a
turpe e FBERR it el Y e Gered e MPUlafiig e ggnirols. ora
gaPtuBEIAR! TRS Bfilitydtrdi 1S 8@lizcA GNPHLRARY copSRIMP I BB 0K hatever manner is

string, a turbo-expander conpressor, a turbo-expander .
magemeetat drut maypbapused, farr exhmplear Bagasefor @ dey geel scal in the utility
Cmgﬁoce s heater, a gas engine, a hernetically seal ed

PECt-drive electric notor, t ur bomachi nery equi pped

[00421 h Magmetdhe BABOHIRESLs Fabe AREIoAIBth RAEdOUEBIStRAM may include
controls, or a gas turbine. The utility streamis

at lgast jong Bpdroparbere cornperiept/andanpobefita Mg prassuih acasfrom at least about
nner, i t _useful, byt e _Uus f.or ex
sOJRPRS o A7 e 33 e o UL B 0 8G Soor G TR afpur 200 b e

abdid032)] bdrn Bi¥e wEagiousTesd Sfrednh@oftaE | SUEIEgad B€associated gas, a
gaseous feed stream may include at | east one

prasyel ecamony bomisdneast Sl arprgdusé stagannistit depsh puisligdegas stream that

. r I about 5 0 o

o SRR A AT BBl 0% R BBl oo e

str&0 thdlis t@n@bedtintd 20 BabsurMbeih tdietigaseiob s ftee grafuti@gicld or an
contains natural gas or associated gas, a product

undgrg@apd Agyifaseorsrmdrgion of hesg dig erodgetseam i s at
t i f i t i d
375, 2B 5 LRI B sl Sy AREPSEER LR votume of e

gadealiifeall sgasm languvitihe prefetablptess tHa@aotith@h pefcent of the volume of the
rein%gcted into the subsurface in | ocations such as

gaseRes [9ed difedmg AisePly the slamstirae it Bentc Bglar flow, ragy legs than half that
of g%gg%loﬂéfﬁl&}gca?{)oﬁ po%?fﬁnﬁi@ffge%r GRbmP rﬁl%%‘fibsstream can be generated from the

gaseous hydrocarbon containing feed stream with a flow splitter or equivalent device that
divides the gas stream being processed into a fraction that will be processed to provide a

utility gas stream and a fraction that will be processed or used as a product stream.
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[0043] The gaseous slip streamnmay be less than fifty
percent of the volune of the gaseous feed stream and
wawriov/obsepr ef erably | ess than about ten per ceneCHiS1008079870
vol ume of the gaseous feed stream As such, the slip
streamw || have a nolar flow rate | ess than half that
[00%4) @ gas @\‘Hﬁﬁio'ﬁ)(ﬂ’%oi‘ﬁaé BesFes@NtRhNbNehi§ @Bodini@aMhe IWRg adsorption
slip stream can be generated fromthe gaseous
pravyshrundtaw @ be operaiedito grodeeiths tutiignstigemrasa sehlgggs stream for a dry seal
@@Iitter or .e ui%glen@ QEvi%edthat di vi des the, gas
coRPIEI bR YTEPEIL SPRUCHIOR P Ta0% 32t FYRPIEROES Wi 19 cgapress sour gas
StréUnRC 85 St tieyPLAY i te rénjebel i fn¥o RS prédiRAP FhtehaBion or into another
fraction that will be processed or used as a product
undargreand [fooutjonAddor itsal dpplictiong the ebmpressorf disphasge pressure must

t hi,s, embodi ment the swi n dsorptifon process,unit .
XSSt e WPt e dn ey epBd (EXTHRE: FErsfe] T ppdstgioyad formations are
us i@ in08@eSt 62200 HeF add @Ft¥n SEAxc&OMATEHSPAr: [Mehese applications it is

I mportant application of dry seal conpressors is to ,
prafgrable de opeaigrihg awingtadserpion prochgtunithapgragedhwiile an inlet (slip stream) in

[ einject i.nt.0 roduci ng, f.or hon or, into .

o Rl b Rl A PATAT G 530, BBl suPlechap raply in @ ranee
froh 206 eBLe S8 whichCiialcgendRheh UhE cBMPessorCRRHoM B scaling pressure.
pressure in the underground formation. Pressures in. )
Theseduespeps e Morxeatsi driBosgrtbatwyabegn psgd dx cereenipnal gyying adsorption

unggr and often in excess of 250 bar. In these
applications it is preferable to operate the sw ng

[00g$Or Pt | PIGRIDCEBSardixtmPREY piREssWaybutdmtilifihgta grhpBssor with the
strea in arange fromat |east about 100 bar to at

pracesssef Hbodt A081chaFGndAndB @ayr ker kashpnderstpochwithagigrence to FIG. 1.

Asfsﬁlggvnnzigq:lhp 2%291eb rroCes\é\mgpo'%I b0 %?c?l?cpeg &ndo rllrestslgte 202, a process stream
conpressor sucti or seall ng pressure. ese

20PFERBY 8 @nfpriRoCI6ESS cethprichios @lidch@aize Ravam PB6 ot @Re compressor
i n conventional sw ng adsorption units. [0045] FIGs.

202.4 9B stiicemePd mpyided frpmgbe dischaggositeam206, pd pgeigction stream 222 that

coppressor With the process F . As ch .
e 20D KSR e R OB B PEREO AP ¢ K offeln BT recphinay cuch be
co¥SdsaDWN ghftolrt Fecd2@rcahire PHOGaSSss AOYE inkDiick RCLEtEiSe domponent
conpressor 202, a process stream 204 feeding the
rer@@%r%@m BORS) a2¢bromssoe dilsesh2084 snd eA8B060HtFd nyvalves or

t he conpresspr 202, sli ream 207 divided from
oy R upl s 2a8A 2h 2ABh L ok GhstbiitiPobh U 296, andror an
expERYeDB14C OTH Al WidobptRhGEE&Ss Ghif 2P0pddees b ReaSt d QAT stream 212A
204 and 206 may each be considered a "gaseous feed

ang seeoadary stigempr2d@BsH 2Ky onpent Wwinelh gepespaitialsy betaj digposal stream 220.

co nent . val st.e S 201 .c i sing.fijter .
TSRO AT AR BBy SCTL P - PAGGT b SRl ARG fitered in
theU@lYdr Q08B 43 Bl Ad PRIt sEWIM A1 QATRE REAONUINID GRESM @8 s the result

210, and/or an expander 214. The sw ng adsorption

of hed¥d5%2Qhind i3 {@l iptoitia seads af the sampreasar20? iferyutdizateemas a scal gas or
0t212€¥@nd secondary streans 212B-212X, one of which may
Iﬁép 'glly be a disposal stream 220. The utility stream

[0046RA ey The SWinkeadlorp@did i Rbéds exRANA@d mhdy tRe cycled by pressure,
expander 214 and filtered in the filter 208B to forma

tenppresaftesdorupdrtialt yressurcepure igplatpraenty eed ey dici 4 rapyd-sydeanit. In one
em%%gmile%t,ttﬂee slgpessulr’lelahl 207 from the compressor discharge stream 206 may be directed
through the filter 208A and control valve 216A into the adsorption unit 210. The filter 208A
may remove any extrancous particles that could contaminate and deactivate (e.g. plug) the

adsorbent in the adsorption unit 210. The control valves 216A-216B may regulate the flow
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of the SCRS 201 and is fed into the seals of the
conpressor 202 for utilization as a seal gas or other
wWa@i2i00i064569 [ 0046] The swi ng adsorption process BEI/US2$079870
may be cycled by pressure, tenperature or parti al
pressure purge di splacenent, and nmay be a rapid-cycle

of @Rids fed MtO@AR SORIDOIENthe VaRBuSétidAnStrhAaRR eéhhette@ By tthiSulars, which
conpressor di scharge stream 206 may be directed

mayyhbo ggistiubiedf frdmeqor2o®A wridtagbatlexst cotlonestd6ar oHico materials, but

t-he, a [ on unit 210..,.The.filt.er 8A may renoye
pre Ao IRY LR st hapr P O oG B« RRR TR e TRph s above about
10o0l8activate (e.g. plug) the adsorbent in the adsorption

unit 210. The control valves 216A-216B nay regul ate
[0047k f | owdhe Sivirigosisemtion pragessheniSIASN2Y prodTpeindandunl streams 212A,

2D R R oA G BB A5G, eSS FRi (g Yoy MBI here the rfect

str&dn€ @11 2X UonRlikiethe WPl écﬁh}%unﬁwforpd@ﬁcﬁﬁla@iﬂ’ th8nd BRYS&ERR L, stream
are capable of handling fluids at high pressure, such

212X cabidvie rabyled UGB itfarthe f@OAP}soTRB2 switieg cadisfortixt proress stream 204

t 210 d di vi dual st 212A,
dogﬁg g%ﬁﬁ bgﬁvg?ﬁgﬁéwﬁﬁgwﬁégglgtgglcgﬁpoﬁegfgn?ron1the

[0(ﬁﬂ8] P straampdfiéss WRemS204NBay S)@st aﬁ&ﬂy%@f&ezﬁgﬁﬂ o QALEIYRRL 10 bar to

he waste conmpounds for disposal 220. In one
at laabtodqomsﬁﬂo bet.r dmmng LXmploy dmbedln@@ydh@qbrmwstrwno 204 may be a

rog G oG T PR R B Poit Sitabig REP SR R Rh i Sarbons (.
to [@%%erﬂiﬁmﬁr @ﬁl@ﬁrs dﬁ)&[&arnya%em1me fc@ﬂ%na&oﬁial}é\/\’e%%yl sulfide,
fromat | east about baf to at | east about 600

stepum, @ﬁeog@nempﬂ aiher @mnmﬁtandtﬂmf pmolyeaieons theesern 2Akternatlvely, the
ducti.,on stream from a sgbterr

rottber ot 2O Ay (1R o gREskh Akay oy Br UG fempopegt such as a

cotPre§seR 202 MR hARhANSe pfe'éiufriiéd @d 9(7;0 g8y, 40y 860300 bakldoodRir, or higher
carbon di oxi de, carbon de, steam nitrogen, and

andtiher inclodp spmnercnsmsim yta: mrnémqtmn stiemeabpye, but rnay additionally

veI the process, strea
indfide T ARG H uhtat e oRR S SRR BTG nSwEs 08 plypessonpther process.
[O(ﬁ@gpr essQRiftre no €N FI@Y 2B€ tiRY SERY bR KRow® QvilAksference to an
400 bar, 500 bar, 600 bar, or higher and may incl ude

exmpi‘plcyr@m ga$pm¢sar25tlo Tthhe:ompwm i202A 5202 mnd BOYE, mfuube arranged

i LB SO AR S bl Bl g an nietion el
maftfhRI28r ‘Fir@l%&he hARAS XRef £ 5ﬁéaﬂ9mﬁ?\b’e 59 e&é@thr&%h ih¥8tion wells 260.
SCRS 201 is showmm with reference to an exenpl ary sour

A gagoqy obtestreamdronTitee wmamiirld 258 meaygosnt th SCaRrSdZ()ZO@@a filter 264

os B S LB SRR Bl b BB 351, then
tre%alutﬂwlstrem 2@%&@@%&%&3@@&&' gasZ&ﬁmo@ uBtr slammyzsz The

be injected through’injection wel 260. A portion of
acquinelgor Eelnmky deatheddingnésscl td n258 cmwn beiaeew rajuitments and surge

coniEy SRS B5Te PRESTr dh e Rt RS CaaARGh I38Y the flow of
low B%sﬁr@ Qeal gas (e.g. utility stream) 254A to a low pressure compressor 202A, direct
medium pressure scal gas 254B to a medium pressure compressor 202B, and direct high
pressure scal gas 254C to a high pressure compressor 202C. Additionally, the SCRS 201
may produce a rejection stream 222 that may be fed back to process stream 204. In such an
arrangement, the compressors 202A, 202B, and 202C may be high pressure sour gas

injection compressors, the discharge 256 may be a sour gas injection discharge. A person of
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treated utility stream 218 may be fed into a seal gas
control unit or panel 252. The accunul ator 251 may be
w@2000l6isny vessel to neet certain varian fl ow PCT/US2008/079870
requi renents and surge capacity issues during
operation. The seal gas control panel 252 may then
ordhdr@Ckilt he thé QW Roba¥esPmas st SCREADODESay( Be Antilidéd lih tay variety of
strean) 254A to a | ow pressure conpressor 202A, direct
apphsdtioms hsyesd agié gestiur ga‘smjzesnmtsoma afediidnarp disskosedeherein.

2B d hi
0GB o B oh B SoBur SEhrueasR 1505 Fudhl vh BRarsrgnt invention
1nctln1£1§n%§5§%§oﬁ@é¥'y DR sRE QEUEE3 R Jueﬂoﬁﬁdlhg ﬂhesswlﬁga@s%%&o&lwcess unit 210.

ed back to process stream . In"such an
Thea mrtwn@errrem bs sintilar twipmeswes of PIGBA] ap028; 2Byt 20@Cheragdition of the

e, hi ressur ur as [ |on C essors, . th
sodih P eRuSoe Tt MBe A9 S PGS 1RP (BT Sireifed yaff gferonce to
FIGENSHA 2f OB dITABK Y d|sJ)rp’t18n f)fb%e@rdmtrﬁﬂ(%gﬂ b&@RctdAla pBSure vessel

SCRS 201 may be utilized in a variety of applications

30behasnainaled dregasizsdun qde fonjedutd g, oswate dofiferatiad pressere from the

o OERE C25ro 3SR SyUemar Fiog ks Caee ey pressure

onItAC LA RGNS 13KEPIGIALYIL RIES %&%ouefﬁa;eincﬁﬂ% aStilidrMBAl, R¥pander 214,
the swi ng adsorption process unit he process may

valye 286 4i drasomeaotripenapon o€ swhafas Rar@ing hnd trdatie QfBjprivent.

i.th the_addition of .the second essure
00h" 1o 2B A S PR o L AR B Rt bed 310 contained
with®f £h6RGE: 82 FrEShed3 And c%ﬁip%&d Je 18\ DGR %ﬂwrbé?ﬁ or structured
process unit 210 can be placed in a pressure vessel
adoent.hif a beatingeor poelssgifliidad used ortleswing adsogptien ppheess unit the bed

veral differential pressure fromthe adsorption 1
MG TGE alop onitit Pt A CGRUTE BESTD SR BO BON B RBich may be

att&c@l@d & tHcel RO 1200 GSaMIRr Mt HRERE %bﬁtabtﬁhgt @1@ adsorbent with heating
adsorption unit 210. Box 304 rmay include a fil

or 208Mg fdupanlpeci2ddly, bedtme n2dy6l by ﬁlesmmatrawrgaamﬂamorhng afiay be by a

codiiengiis APT Bh BrBEALES Gt CorTg) ok periddt Jiw of 268 to the swing
ad@)gﬁtﬁfn%ﬂéesp ghit Qi@(&l‘ﬁ@ﬁ ?é ([b‘?gieé[\"ﬁtoﬂi fie Alip SIS0 B LAd tp;rcnﬁlcts (such as

I's conposed of | east a beaded adsorben
th@mtrlusz tstIe&mI 2328 comdehd seobhdea‘yhemct ngother peductrgrehingi2d2B<212X) into

250 af & B 3thn GBER RARE P SPTRG ety &8 T ebag control the
petﬁ&ﬁ& ASRHDM ML ati tn@lh:om?ﬁ( heidg e e Gudd? thdsedmgsi ng 312

in a manner t prevents contacting the adsorbent
[00621 h heaflhaghoice obshlivagedhholodes dSpaxis fin pait loy, thé @adssurg of the inlet

o B8 LB A A ey N peam anc
temﬁ(fe'?étﬁl%' & deqléfglﬂ?cdf REeEng Or §H§|IM&QS ags 9[1%&&%@%%@ 516A, 316A,

t 210 (whi I's der romthe slip stream 2
316iﬂd31;6ﬂ)hhmtasseélmgxlmrﬁtse blhpacisltnlgl thatwratmsdm@gaﬁ emdpdﬂeets out of the
dar

vl RSBt b bRt AL 1554E pel 0B Hor D5l RS (500 ABiRY diTrential

ré@fﬁ}fe BL&ReR %hé’&tﬁl‘ékﬂfe@e E&rcﬁﬁiﬁf §Qhe EQI% RE4 'tlfédéuf‘ealfxl' &Vgtl‘egms controlled
heati ng and cooling fluids into and out of

by 3@ valyQ05¥herTthe fetbsteanois fedl aléngleptmmrcﬂg(e% gﬁ@?@@ntiisn 70 bar) the
) k (Part on t e pressur of the inlet

cakage rate from the can be an important safety and operational concern. For
example, when the adsorption unit 210 processes H,S containing sour or acid gas even small

amounts of leakage can be a significant safety and operational concern.
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stream the conposition of the inlet stream the

tenperature of the inlet streamand the tenperature of
w@epdefod red heating or cooling fluids. |In al PCYHS®E8/079870

t he val ves 216A, 316A, 316B, 316C have a sealing

surface or packing that prevents | eakage of conponents
[00%3] Of tIne oH@leXEmPREY emBbOENRAPYNtheOprelR@kR@tiOMtvalie or valve sets

the val ve body depends on the differential pressure
31eataneercloded imtimbsidhdrwusmes prosslirirgd tthe predsves greadert then 10% of the

Shlfstéég%éntﬁgagﬁ({ ?%@%%]%{ﬁ?%#%gpgﬁgéjlﬁggy ?%Ygéu%t\pggg%rtg Pp%essurized to a
prds§lal gfQidahan 96¥G Jrerk ﬁgﬁstfe%hﬁzé'f. ORh tallk@rnval & 8feniikyR8nbodiment of

an inportant safety and operational concern. For ' '
theepznqit énvantien cohwrigets o rspeandaryupricssud Gepeb 3@l samind) the entire swing

cont ai ni ng sou cid.gas geve [l amounts . of :
adyogelieRBrose BB 218 Y RaReNERAIBY AR EpSImbodiment the
se@ABGS PReshB@38Lsel B0LRGrEXGIRIAS ¥ pplRALI MBI tRdn 109 of the slip stream
preséent invention, valve or valve sets 316A are
20'eped oseabther dxaatiplary smbodioysi igssegrmslegupiicgmde vepse 302 is pressurized

ressure eat er 10% of th lip stream 207 and
to PRESSib st A6 o0kt ohb ol N T hous nge are
[00%4fSSUri 24 & G5 &y XGRS BE&R UG out B?ﬁl@.oﬁ/AQi‘tilitzﬂl%ftﬁ%ﬂrr]r%l pressure

stream 207. An alternati've exenplary enmbodi ment 0O
swprgesieorptiom (b erniad R S0 mpherstban preseco memgyadporetieur As such, FIG. 4 may

essel, 302 around. the entire i ng, adsor ptj on pracess.
be 9B R B HGP i B S By THE G s ling thermal
PSATRRUIJTE Y cbiBres&fr ONHATY pRERSS Wir&anY S93€Tecdfg the compressor 202, a
pressurized to a pressure greater than 10% of the slip
comprosson 2@ Ragn csticam 206t fiem tbx enphpeamsyoredfBodndrendiptdteam 207 divided
Frogt Beal@VigRetean Tian  Gogrs IS pQ by lective component
rerﬁ&%@@}stgﬂlgsﬁsi%Slﬂqnco%gﬂﬁﬁlgaﬁuergrﬂggséld 08B!t cofrol Vives 216A and
2A utilizing thermal pressure sw ng adsorption
216B heswalg Ssgptivatpharcss tian 2pd,emglet etraansn2il 2262 B2 tfromm the adsorption

umﬁ\él@:l%gf at iéa%qsfer %a¥ 53%882@ Pﬁ@ g%trt Séir%g?%qvtmi S,%Mﬁéﬁgg&%g the heating

and %@61\‘% ndoobdal ?é‘ﬁ}@& the § 1®ASOK fREE str@arR 488685, be heated at heat
stream 204 feeding the conpressor 202, a conpressor

soudts 40 itigm rstycdahor206t thrvoastd steam@PPribosgh r@tdndastean 406. Instead

slip stream 207 divided fromthe di scharge str.eam 206.
of Trigtng: SRISESOT AJOUTCT LIt Rr DA AEEa MO I b Vi et effect the

eIRANEIHe L SHRY.-Hyirdyais ‘&§§F$§le %Eﬁi'@aﬁﬂﬁéﬁk@dfiﬁ bérRbiRation with

SeI%lOSA and 208B, cohnt%r ol S@;l ves 25156A and 216B, a sw ng aHon Wi

a cathpoaspdri 208 qpvadessa aoinpreRdd as shiwebelstvriedtE. 2.1 TAe BRX stream 220
fromthe adsorption unit 210, anﬂ at, I,eaiéﬁone h

may BereEreg 40 HitrORPAESSAT fHkEoR HERRMSHH3 line St g giscarded.

OSFL1 o0 19 5O LPLTEERRAY ! 185 g, cpppgnont o
syssonr(8E€REQ4yith hecombenyde pedsune-seetrapid eyakt prestureamii®?6nd thermal-
o R TR Bt oSSl e Gy el eam 07 o
of gﬁsgﬁggssts‘?re%f ﬁFZt, ah@%nf@%%%%ilp heTgeRghﬁflnﬂﬂllcf W Q?ae t exchanger

tron process uni can pe used I n conplnatl gn

(hoatcr horacanderp ri@ss ar fiRG2568, audt hawhtral calvprdaoin asmbhavion with an
belowin EIG 5. The waste stream 220 . , ,

adsorption unit 510, which may be a combined pressure-swing/rapid cycle pressure swing

and thermal-swing adsorption unit. There may also be a heater 514 and lines associated

therewith 515, 517. After treatment in the adsorption unit 510, there will be at least a first
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may be returned to the conpressor suction stream 204
via line 222 or sinply discarded. [0055] FIG 5 is
wapwvlerseexenpl ary process | ayout sel ective coPgDOR20D8/079870
renmoval system (SCRS) with a conbi ned
pressure-sw ng/rapid cycle pressure swi ng and
utififyedtEBmSNAa RS RIoR I BdHAblal ufilg RFamSSI2BGI2KN Wh&’c‘iﬁﬁay be sent
a process stream 502,” a slip stream 507 off of fhe
to prosteskcan S or mcledm]@toagh SR HAMto ra'm‘tgangltB @tocess stream 502.

048 1 or 588 Fintr>S €GP 51 UPat b B HEL GHNHarTafhes stram 502

withf $rBssaf 1@?&@&1@% 2R 114 fdls?&ﬁal othaGhe pir@a/ucb SZ?bQ&J’f%J‘ﬁd@ process 502.
pressure-sw ng/rapid cycle pressure swing and

Somk erortedn- afthe gniesdd ovagtei aopradict strehed22 may bargeornbé eaher to suction of

heat er and |i associ ate erewith 515, 5
a Cﬂ’f"%ﬁ“?%ﬁ?% 9 ﬂ‘af ﬁ?%@ﬁf}t ?ér?h OF i ESUECTHVINE QL A e’i/\% pressure drop
in B® BlockRantorerd tof BcHithtkithy walsiceAS %%cﬁﬂﬁtooﬂlte'ﬁﬂéésk Ys shown in
additional utility streanms 512B-512 whi ch may be
FlIgent to a vvast e stream 520, or recycled through stream

10878 coost RiCs s ol SOB T QTS £iTh ok GTpIoss gt o a selective
coﬁﬁ@&%?sreﬁbﬁﬁad%ég? (BCRB) BoEpedphting &f udIMNsttQ@m (c.g. scal gas) for a

facilitate di sposal of waste product 522 back into the
cenpribgek drys@2l c@@messpt)r AisonclofFIGh € majubedeshawterstopd with reference to

FI@f ?g técgeg% ayg be r l{(%r ned %‘ﬁ!él d.{yts%alicl%%pr%gor 602 which
bods¥ IR FRSWEE S W RBcQK sﬁfeﬁﬁraﬁl PleRESH b &R sbd strbn 606. Treated
process in order to facilitate the waste fl ow ng back

utilityt ssreime (p |g06®$ gaastremmMmo1BA FIdBH18B afcOfniatdd Bmesticgm 608 by a
selgg}vg)éct%rlnrﬁ) nr;ejllallﬁg s&?t%h)g&&ﬂ{@y@(ﬁ t%‘%\%hlg@/ Ouil boe]c as a1ip stream taken
froRl %P@crebi‘gtr@arﬂtm& by f?‘dn'i SABHCE  Focct§ aic9as) fufeprga@ A reciprocating
centrifugal dry seal conpressor. As such, FIG™ 6 nay
cotpprebws t6 10 mier be osd tod qotnprr@fs streao 608 do Bl [EessRA. abﬁve or shghtly above

pr.ocess | ayou |nclude a ntrj al seal
D RERE Bresmiragsedil oh bty wiios hGoalt 6 50 phudEtat vapor and
any th%ﬁﬁ]o@&ﬂla)‘ 'sﬁéﬂés%a@m@ﬁ@Bﬁ&%@@ iS e &RM HABmplEREL 66b. stream 612

utility streans (e.g. seal gas streans) 618A and 618B
magri® geated at ed SIGRS”rﬁQI hewng 608viny adsspliec processcamp64dentlo prepare

syst e 601. , Stream 608 .a sli )
str DA or BT B PR ats AP Rmsot o 62rit By tteBally fed to uni
61@’&{%@ @&ﬁll%hh@%asft%} €brnP8shditfonc8 SirPIrR 628 | Mhe SRS Arcam 620 may

be used to conpress stream 608 to a pressure
be éé:lbtoethe swHlg :qmbtmoammss et i2hhestg prvebsure steefiedves 628 which
mayd::ga];rog{%gg Meb{lﬁer@ten%fltg% GP 1t1§t%§21§ﬁe%(g (s)‘rtr ! e %Qe 5&% Ithe adsorption bed
o)
62% nde it %gfg%l(}? tﬁpgns%{:‘éf At v&l@ﬁégéﬁ g pg%g%léélg% g@érﬁp?@?dg%lﬂ?é’to allow a
utiptyotess 644itd [G2T theTsovipg eqlmrpztlommlﬁe&ﬁm ]]ZleﬁmlﬂltpxtrmaS@(hgay then be
e swi ng.adsorption process unit 627 it is

fec{i{w P ang yrdgisplation devigey 0¢h srche g it .1%91@1%@1@635 floy checks, or

prefswrg‘rglmq}aweg'?ﬁ% [0%@%@@ gyrox;m&i ! rB{I@ Hgé}aﬁilf alhy accumulator
0 may be fed t S adsor ption process unit
Ve§3217647ftamam alsa opnﬂouell}obe arsdédedob fusthareedeSflawiot Ipressure fluctuations.
Optionally, the accumulator can include a heat exchanger (not shown). Resulting stream 646
is then the treated utility stream (seal gas) produced by the selective component removal
system, which may be split into streams 618A and 618B for use in the dry gas seals of the

compressor 602. Additionally, a secondary stream 638 may enter the swing adsorption unit
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may control (e.g. pulse) the rate of the conditioned
feed stream 620 into the adsorption bed 625. An exit
WQo 2000064569 a set of exit valves 636 may peri odiREl/U§2008/079870
open and close to allowa utility stream 640 to | eave
the swing adsorption unit 627. The utility stream 640
627T8Ya 4 R&onBAyf iRkt LOIlve dk @t ¢t BNchistidlvdseaoattcarexdané &g adsorption
642 such as unit isolation valves, flow checks, or
unrp 1633 su @ S|ee¢ndefy vdl velse mayfakyps |661h alhdtynabepmqma@eobpteo and close to
ove r abi | at or vess
ol BhE Sertones ppeasitiy, GORGEE TS oF Srb SEIBEO1A Bulcgre the swing
adPrRfoaUg: §duct uations. Optionally, the accumul ator can
i nclude a heat exchanger (not shown). Resulting stream
(00585 is tMhennt heemplelaft eubadimbntt of the |pe<ams( 6¥h|thgasing adsorption unit

roduced by the selective co n renmoval .syste
62%?%% gl vt PO el B e g ph gy bydand 622 may
K‘ﬂostlh'&i & Pulg@%es ﬁ@'!wsofoﬁeahﬂg &%Bﬁ%ﬁﬁfdsetﬁgt enter and leave the swing
dditionally, a secondary Stream 638 nay enter the

adswptog ads 62 pthirowghusticaBd 116i aad 632e ddnctriryl Heating ow gicke cooling (not
or .a set of .inlet Ives 6 then exit the s

SRR B0 i e VYETIAS S8 ARy RS S v anofother exemplary

cm¥bBd YRS, GRS shitRl adiBiptiBR "inRds by uBPE A pptR%@ fuPge displacement
allow the reject (e.g. secondary product) st ream or

pregess. o thisreesars valRe o (setl "Eaabves 1630 ssrvpmgl@dsto rpptSE die flawtof the purge

o e Tk a0 FLSTERSE i B0 TERL LBl Le BEEREE comined

Wl‘EﬁYﬂ ROprRASRY 9&1591”6239’ O@lﬁﬁnaflfl‘ il $cGaS629 %n@ &he %somated valving is
val ves 634 and 622 may be provided to pulse the flo

comthinhé atithmy aotecombaky presfuraivesset 039. e’lﬁnesec@ndiarb'qamulteheessel 639 is
SW adsorption unit 627 thr h str arrs 61

deitedtlp RO R Rabe Mg Piingd SEas B SR B T Rl 31056, 634, 630,

624! 5 622, UBKd c!n?b@ re%’e'cglﬁyt ot EIREEAL 1okey SWVRISre dsBd. When rotary
anot her “exenpl ary enbodi ment, the sw ng adsorption

valypd arc6Red,meyvas 6242628 rani 222 maeaﬁmeanmxpgmtedh ispl asegenitary valve

boll i dey Aoy i FosPrtly vivs brfir Quniibp Fi gl valves used
(63%t r69@ma1§c§%34)“&£1 B@%&?&Qé@&'v@ﬂfh e, 643 a JiRBlcadeRy RulRMody. To
bed g I ga%

625 Is contained within a pressure ves
pravpdd omakd gqntmhous ﬂxe/ssteutllﬁagtrand 6B escassbowiag@dsorption myts 627 can
hi.n a second ary %es yre vessel
6

ont al
be ROyt dh Gt e dHEToReL o B o veg resuliing utilt

Strggrﬁgmtrga};g@mgfggal ficance of |eaks through seals in
the val ves 628,” 636, 634, 630, 624, and 622. This can

[0059] es pecilralscbr;ae |enqﬂnplaa/n¢mbmhmentstodrtlye paicesso0dr éheuseckss stream 604

When rot ar %ves are used, valves 624,. 628, and 622
may b &1 $0Ub ST 3 a0 SHER CHEE cgmpre§iide qfo’PéFFQO’Q/dP‘i?ean underground

res@R%}f A rﬁ Beﬂ’%ya ?r‘éséﬁ% il @Yok q’rol?r? l§qgﬁ%§f eTH@%&g%ressed stream 606

I es) S mlar y, any optional valves used
mag3Qye arpdessﬁr&)m eanangrefromcl@Opd0atae dvithi thi rattoesh progsorea between stream

i ngl at ar al ve bod r ovi e nore continu
60 prsfst, bl e@&ﬁfétﬁneﬁﬂ] b preg %@aﬂ (B Br e Bhstream 606 i
orddfi: binG2 6 tﬁ?nTQ@cﬁmu%iﬂe&y skdl c§§1 ?é's r 6O%HRG, I?a@%%\@rélcéﬁmpressmn
units are enp oye e several ulting atil
stagts: e Avssubd,Othogyedsereniar gedm 608 is less than 100 bar. In the case where the
process stream 604 is sour gas, a slip stream taken from it or the stream used to form it can be
treated using conventional absorption, phase separation, and distillation processes to remove

water and reduce the amount of H,S flowing into stream 608. It is also possible to treat the

gas flowing in to stream 608 with a molecular sieve bed to remove water. Conventional
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[0059] In sone exenplary enbodi nents of the process
600, the process stream 604 nay be a sour or acid gas
W@ e0eaeashei ng conpressed for injection into anPCT/US2008/079870
under ground reservoir and may have a pressure in a
range from 10-100 bar. The conpressed stream 606 may
seABMRNDrOERKSULE alsh R Usdd %céﬂd@t’iﬁnl@l@ggggelﬁgrfed/\&ot $rch 608 to ensure
rati o of pressures between stream 606 and 604 bei ng
thagy rdsamelreculhaﬂorﬂp@tldnnofagqs rseEan 688 vattowd iconedense hfethe temperatures and
ressur

[ ater t 50 b )
prRiE ron s Ryl o, & B8, ShebURl Aol Capanior 602 s
po&WIPIE S SShvehRIRS sc dﬁ&tﬁ)ﬁcﬂ?ocets&% RELES Hﬁﬁ)rlbt[bnsbﬁ@s%r@eparatlon and
608 is I ess than 10 In the case where the
dlspH@tm;sto sendetzon 8B4gassfos @ucarga@S twcguscﬁhstpr@amtlakaﬁ than 100 bar.
t or the stream used t ormit can be treate
Copigntl et PB B aneo A FERIoY B eshs sl doo bar A
prdbuitd hbat @i’ Beegpasation 6EERANRNNGE rself’d?‘ﬁlcfneﬁf&gss&h Ban be quite
amount of HS flowng into stream 608 t is also
chyllssgingl(end o SlOI‘I@atlSttlItv@S gagosmb&fw Wghdnreongens ionelasgp®@on processes are
si e

by TBr S B ko e o8 SVRR iR tgm so sty mot ener
twé %Héjdetﬂeg’lﬁntlﬁ‘ ehJRMpRAINY ah8 GPrésQuitdofaiioRPBerbe BBSPAIS of compressor
at the nol ecul ar conposition of gas stream 608 wi ||
602Ldtea@l) hﬂ@r\qgferbams vitk cmé)np énuatb@rwe@tﬁldthpn dsaaueually removed from the
tlons centri o
steglgal 1&8}%8}1 élgg 6?a9186§1t a%ﬁ%rggge&ug ?(% Berrb%vg rnm%atilan %8 % of the C4+
hy@r@BeVrﬁBﬁ§ Roalths ﬁ&%ﬁfiﬂlhﬂ@ uQédeoef%ﬁﬁ $tr8ME [808.S MRS QFBérbBIY, greater than
e separation, and distillation to condition the
90‘8&&%6&5@@9%@08 ab%maws/ed e the elseam esddgo [fersssttrdagn608.

o, 22 B 203 SSROLAHEN BERCESS e e Lt wit o
thafl @K b%QerQ@rastar}ﬁlsﬁ&p‘lfd eRbUT tRS cor¥ bt .| cI‘F@'lublrlcatln 011 can contain

separation processes can be quite challen
ad@bﬂ@ Whish gnbase iitypesfeimyiney andf\m&ny@cf rﬂweénmtgm\%es can also be entrained
aration B&ﬁcesses are use

s E SRS Mg %O%%rﬁ?seglga%%eélfn ﬁlaé :Th? Oldé(gp%rt Pk Riits @ components

of Eﬁ@hbh&atﬂdg' il B&hiRN&BMofahé d@ﬁé’a‘-&ﬁi of @MPREsbN61(M8an condense in the
erature and pressure conditions across the seals

seacbf tbedne sxb cogpizsson €87y Thisdregemeho ﬁlgmﬁcamt wabloenwhen the pressure

o RS GEES R AL . STRYEE AR e o
usd PYUBLRNNRah N3k 299pBF tHoNRy Geatt &M@E&§&r mpﬁhénr @ rbd\Bred scal gas

streamthat is used to form stream 608.
progswrtsearabh yxcays ehi @4 bath dhogiddenaig tnheptonal drydébtamepommlve changing
enove ed to for ream 6
the SEBBT IR 6! £57 RIRGEL o 4 GRS BF SUATR Ul EgRgcles o oil mist
cofaiy BN tRE rédihbt ARl ?%nﬂﬂr&ﬁopﬂﬂ thaé STRS 687 6 bd 8&ki@Rd to adsorb

a mst or vapor ou the conpressor. The | ubricating
andidmaya rﬁhﬁc@lhtlnﬁhﬁ demidiphaseegas wiicthfibiahiam sensuf§cient.

forma nd nman f t.hese .nol ecul es can .al so be )
10T 1 o ol iGs7 B iy PSSR oF g CoBTrrabudy gadSeal system in a
coﬁhfeﬁwmﬁﬁ Thd REmBldssot AR mayobd pdH St the Proce ARIREMF, 250, 300, 400,
t lubricating oil com ng out” of the reciprocating

or 68hpHesen 1610 nparbeclmtiondestoed with rs%ednse of FiGre 2dv ¥B, 3, 4, and 6.

I 602. Thi f
Th GBI i BPBes e BB o (B sREE] §dfy784znd a high
présSur8 &&gﬁ@ iﬁ'ﬁ}ﬁe& PBrtRAr 706ASTreMED uﬁltltryeg%ﬁn(@é 2dry Seal gas, which may be

unsui t able
treated gas 218, 618A, or 618B) enters the system 700 at 708 and exits at 710 and 712. The

gas at 708 is at a sufficiently high pressure to operate the dry gas seal 722. The exit gas 710
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use as a utility stream (seal gas) for the dry sea
conpressor 602 when the required seal gas pressures
wae@oheusexcess of 100 bar. Conditioning in optPCHEE2008/079870
unit 614 may involve changing the tenperature of the
stream by heat exchange or can involve filtering
shdidd bé &t £5ufBiCicAtly hifhSire &R BGedistPRdsiR fF&k IR Headsk Rfie 702 and exit
conpressor 610." The SCRS 627 can be designed to adsorb '
betawedn rtberdabyrinthe sl 1720 nandhiéie dioting pluagenapa 7TMhelke exit gas 712 is at
filtrati is insufficient. [0061] FIG .S an
ooty s PoelRShhbR SFossuro bt a7 (4 Bl lge. vented to
tnSPh&B) briflitc GARIIRHRAh 74625 schh@tieR BRY BSw PEcndRdly TR ir).
: pa?t§g1 thee%rocess systenﬁﬁ%o,1zsg?§30q?éioo,ybr %%%Prmﬂ
[066@hce, FliGong exayplbry delyidimentethst iovehtiontih usef wr aldeess ttloe desire to
FI Gs. 2A, 2B, 3, 4, .and 6. The. syste 0 includes a .
Prfict as Sotpaiitendhe o GFSolia gaTicaarol PP Sebrerude contrifugal
co@Psddr NiGEtREESRY & FRERbIrNGaSHonRMEAE ABY tdroRll 786.the following:
Treated utility gas (e.g. dry seal gas, which may be '
hydnoezbens Jarm Q1@etizm8Athroughcd 8B)(denanests, whier, sysit gan codgpounds (i.e.,
t Z08 and.exits at 710 and 712.. The .gas _at .708 i t .
H§ Gler vl ST v Son el GPudPlissherdt opeh Lrifpgery dfiim). In this
ser9RB! a f8rn of MRwepdiht Bdtrol 1B8haWioRavélld @c@bid b&hBRIdY that would
hlgh pressure to resist pressure fromthe process side
othzoPisapendsria asiibe progesstgae1sl expgndedtabrosethic cpapresat dringas seal 722.

ating ,equi pment .706. The.exit 7 S .at . .
10d63) o s Sty BT 05 g Frs ey A pé igh §d Faguen a particertiquid
rerdVa@Blfer/ Al thén Blr&@h thd SCRS 18- se MBIN@H rdrfoRAUAD SRR AL O ompounds.

flare gas and stream 716 is separation gas flow

The drenied aiream nvoutdihen bodetalomn in[peGaic ditcowethexbisfd) ar gxpander(s) to

thegbodinenf, the invention is used t a%dresg.th ¢ f th
cadeied 8! SPORTCRE non- PERELHSsRY daPe gBsd (8. @?‘Ce of ahy of the

afddérhéritioyicd dSossui etfl @wR vilvENoPHES S B e@ider thE WBBAm s pressure to the
conpressor 1nj ectl ng |1 nto a reser vol r gas cont al ni ng

desargyl poessuatie| whote repevefiog lussfithgorkhylhreogmebsires i conta@ing waste products

o TRESREk 5 B ASEERES i LS, R U s o i
utiGEITP WRES ktreaikd sudheld Sndaldable0@€n, andeHhSIMbuld! Be tédySled back to the

service, a formof dew point control, the invention
COMPIESIPT Suetneorcthgy appwdriptstreom fprdisporel WEewmonuerdlangduable streams

(i.ea,fhﬁdggcg ;oglgfcsz 3 l%saée[cé%eé%}( Qticp g(ﬁﬁ ﬁ?g%%gioﬁ]tq?}?%ﬁﬁ%ﬁﬁése Sl as fuel gas or
sefdrfonahge1ewe] d be directed through a particle/liquid

renmoval filter and then through the SCRS to
EXseVIBEEBvel y renpve the condensabl e conpounds. The

ated streamwou] d then be | et [ ressure ..
00l e 7 558 IRl b BB R e PHE GRbgsition and sate
dowB&tcaBBst PFoRgHENsEr isABin@Xxpianded: my al so be used in
pl ace of any of the aforenentioned pressure | et down
val ves or devices to reduce the streanis pressure to
the desired pressure while recovering useful work. The
reject streans containing waste products and ot her
streans (hydrocarbons, Nitrogen etc.) can then be
dealt with on the basis of their utility. Waste
streans such as unsal eable CO2 and H2S coul d be
recycl ed back to the conpressor suction or other
appropriate streamfor disposal. Econonically-val uable
streans
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(i.e., hydrocarbons) can be recovered and sold or used
for other utilities such as fuel gas or separation gas
W@ 1@9064569 EXAMPLES [ 0064] I n one exanpl e, conpPE&BE82H08/079870
gas with the follow ng conposition and state
downstream of a conpressor is being reinjected: Mol e
Fracti ons Maklraagon9. 5933 Et hane 0. 1084 Propane 0. 0579
Melhafut ane oogggl n- But ane 0. 0157 i-Pentane 0. 0041
Eth EPentane &937 n- Hexane 0. 0019 n- Heptane 0. 0007
|trogen 408 H20 0.0000 H2S 0.1622 CC2 0.0324 COS
Boo1 NLN% @qptan 0. 0002 [0065] FIG 8 is a graph
'Bﬂ i cting A& phase envel ope associated with the
n-Bd2Btpl ary §8%Fous slip streamlisted above taken
-Pefitanect | y f P8PA't he conpressor discharge and into the
n-Pdntgnegas sellP&37 | n the graph 800, pressure 802 is in
n-Hegane ent habp§19804 is in kil ocal ories per kil ogram
n-Heptbes (kcabbbagnol ), the bubble point of the process
Nitbydal d 806 bgighown with di anonds, the dew point of the
HoBr ocess fl gipgho808 is shown with squares, and the valve
p€xpansion porpt 810 is shown by a vertical line at
COabout negag Yg 19, 900 kcal / kgnol . As shown, the gas
cool 28%4% expands and drops in pressure. At
C §bout 77 b3P%'he val ve expansi on point 810 crosses the
M-RGEPEBI nt 8@@0 resulting in the slip stream gas
ering e
[0(26'3& esul t Fi@ % gﬁ%ﬁ llggfllépl ?agé &wfeﬂie%g%ﬂ;gag%devvlﬂ?%@exemplary
gadeaud slipe st@éanﬂ hyte@ asoﬁeeaakSn d[re8B6froml e cempﬁesa)rgﬂlﬁmmg@ and into the

illustration depicting the phase_envel ope associ at ed

dry\gesnseals. In the graph 800, pressure 802 is in bar, enthalpy 804 is in kilocalories per
kilogram moles (kcal’kgmol), the bubble point of the process fluid 806 is shown with
diamonds, the dew point of the process fluid 808 is shown with squares, and the valve
expansion point 810 is shown by a vertical line at about negative 19,900 kcal/kgmol. As
shown, the gas will cool as it expands and drops in pressure. At about 77 bar the valve
expansion point 810 crosses the dew point 808 resulting in the slip stream gas entering the 2-
phase region as liquids condense. Such a result is highly problematic and often causes early
failure of dry gas seals.

[0066] FIG. 9 is a graphic illustration depicting the phase envelope associated with
the exemplary gaseous slip stream listed above after separation 106 to form a treated utility
stream via any one of the processes or systems 100, 200, 300, 400, and 600. In the graph
900, pressure 902 is in bar, enthalpy 904 is in kilocalories per kilogram moles (kcal/kgmol),
the bubble point of the process fluid 906 is shown with diamonds, the dew point of the
process fluid 908 is shown with squares, and the valve expansion point 910 is shown by a
vertical line at about negative 19,350 kcal/kgmol. As shown, the phase envelope 906 and
908 has moved to the left resulting in the utility gas stream remaining in the gascous state
across the seal. Removal of the butanes and heavier hydrocarbons caused the shift. Hence,
the utility gas (e.g. seal gas) can be used as the seal gas without danger of liquids condensing.

The utility gas stream may be any one of utility gas stream 218, 512A, 618A and 618B.
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the exenplary gaseous slip streamlisted above after
separation 106 to forma treated utility streamvia
wa@epooesef the processes or systens 100, 200, PGD0S2008/079870
400, and 600. In the graph 900, pressure 902 is in
bar, enthal py 904 is in kilocalories per kilogram
[00%7| es (kcpld kool )an ER@nuRbliRsRRiodt oPfa pRRCR RGBS of a selective
fluid 906 is shown wth dianonds, the dew point of the
copporas enfidval sysed8(SERShionnropiting & giteges richntlityhdreeml (¢g. scal gas)
expansi on point..910.is shown by a yverti i ne at
forGhBER Piregat Pl huy S AP MR T ARSUERART. 10 iy g undersiood
wifneekaRre (PG and 948 tpﬁ%%ssmﬁy&ﬁ!_ﬂ)_ﬂﬂ 1he ih&@hde & 85l fréR@re centrifugal
inthe utility gas streamremaining in the gaseous o
drissel sonprosy 18 whigh. borstyshalprassured dpteanssstesat 1004 yielding a

conffiriefy g 1066 o DPEEE 86 cted ofihe Ly 8 CipabBGuy produced from
nit8RsnWch Basdous 3neek 1008 LdiAd bl SCRINAIS| S’iﬂ:-amTf(ﬁ)S%%)llgﬁgﬁnate from a

gas stream may be any one of utility gas stream '
cotb/ERApnad 180 gen dpred 8B oh QBEEPs, Fuch ag @njadr saparskienyilant ydeploying turbo-

illustratiqgn of ro | ayout ..of a sel ect.ive
ex%a&ﬂﬁrg & men?bé%a.&rg%ﬁﬁﬁg E’é&é@f 51118 Ftri:)arné %é(ﬂl %ramaprocess stream 1004.
A Relpr&a8Re tb@Pradddr 101 Y nSyr 1215 @ JompRY stAf) 100 tod pressure above
hi gh pressure centrifugal dry seal conpressor. As
or stightly Rb@&c 11 hmpesiepioswmite maetkedstooogalvgah siredrey dAt@Atand 1018B.

FI G . Th rocess .| ayout 1000 may .incl ude. a high. o
Hoeggi oM PF gare By bt eeprLd Bf B in Bficated with oil
thaP QAR EABIRT/SSURGt BF vApH B6ESE tRS LEAFTERH 008! Bhfdfhinating the

a conpressed stream 1006. Utility (e.g. seal gas)
compresspaszas Gir8dm difd2 1k theecoprpochsek sirdanp P12 unsuitable for use in dry

ni trogen-rich gaseous stre 1008.using an SCR 01. ... .
G LE 068 TRDIOFOHA GHE BErventicotal THi4 fggesnditioning.
CoRABEHGL! 2By RERAGS Thareh (RS thhRdthreSEP AL QM FBBal{Etat exchange or

depl oyi'ng turboexpanders or nenbranes. Stream 1008 nay
rerheviag phitigles toreahmisiKen. #romfiffei) cessng fioerthei@OiprocAting compressor

100 o oo SGHp S0y B e TS GRS TBETRIERR: adsorption
unft 1 OREREViRE £S8IVE Br REQIRIahRl 168N hiBR a3 doRARIB(c L0 HBKe ARG rate of the
1018B. However, the cylinder of the réciprocating

comxbipredsised stt@hd 1020 intpiticahdspritipnriedat02d. whu lexivivilvichpata set of exit
can carried as . a m st qr vapor out of.the

Valaswﬁiéw GGl APARIHELGI RS OHE o APt ELY sticgyRs! 040 to leave the

ad R pRAMNEOTER 7Rkl g1t @t&f&ﬂﬁﬁﬁﬁﬁﬁ? tl%nr%ﬁhél@}lge flowed through safety

unsuitable for use In y gas seals. nce,” conpressed

and tnk asoldBhAevergs B84% acthi astumitusolatidOtalvéspiflow checks, or pressure relief
condi tionin Condi tionin i nvol ve changi ng .t

valf st BE e PO AR e a ARSI Yoo R O gy also be

prRdd 6! BRhQ re@hde 0w lor &?esgure\ﬂ&uﬁtigh%te@@)io&a@l?l B2 dL@Mulator 1044

the reciprocating conmpressor 1010. T ondi t'i one
cars {nchsin Alh20 erehanpdremobshdved. tRestlieg SEREn 10846 i3 fAehublé ngrogen rich

eSOt D SRRy S0 BPpaney, e o Pl W8 grandpIOTER for use i
thec@rg?ag konedr fheed }éfs%nion?QAdoﬁ‘ﬁ&lahP?a ?\%‘%R& 00,9938 may enter
1025. An t val val ves 6 y

exi e or a set of exil 036 na
thepsvihg ddoaption wpeh2dnda alsesmdbny ialck omlva outistt dfyinkst vaaes 1030, then

1040 to | eave the ad tion unit 1027, The utility
exif (the SPHEo Oﬁﬁvntlﬁﬂéﬁ@ﬁ VBnaISESPIdays pEal Ve i otRgyes 1024 that may

peﬁ@tﬁ@aﬁbﬁl open and close to allow the reject (e.g. secondary product) stream or set of
streams 1026 to leave the swing adsorption unit 1027.
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and unit isolation devices 1042 such as unit isolation
val ves, flow checks, or pressure relief valves can be
WEe@oioeksed t o | nprove operability. An accumnul at BET/USR8E79870
1044 may al so be provided to further reduce flow or
pressure fluctuations. Optionally, the accunul ator
[0068£4 can jfagd ydRgadfRpliossh ?1%515 & Pedss B QWM adsorption process the
Resulting stream 1046 is then the nitrogen rich
prasswatoé dtregnn 1026 issprctsaahly desalthagad() peragrit ot sireym 1846 pl Optionally, the
swglgaa?dglg%?lg]? ﬁﬁlt ilg%fsgﬁf g%grg?lls%%}gg afd%(rrj%tﬁjof’nie%rhg?slsyeln this 382 a set of valves
coﬁﬁﬁgﬁ§ af Mastt10837hd Q982 MBYroeRILE o blliSe S MGl JE RS4RI RFtooling fluids
uni t via a secondary inlet valve or a set o '
thait rghtsr auéllwe@ tho30ssct AB2O dxpugh becanwi 1@6a@miol(b12a ohlegtrict heating or

econdar Xi t I ve ves 1024 .t hat
codffp kT oRoTTR G on Birtret PaedoRieca ot he rQpdglly, the swing
addoBptibn FRCANGAIYs PpAAECHLssBEd AR BlspREIm&Ht pidde@a B tﬁl@ 28s¢, a valve
to | eave the swi ng adsorption unit 1027. 8068] If the
or stOﬁ yalacsH30tis provideidtto puist thesloav pf ths purge (k;mlewgment stream 1038 into

the gﬁ%b%ﬁdpL@%esﬁg%h tgofnijéﬁf 1@#5 X r zzi_vgthln a pressure vessel

10@Dt OpRGHalLY, thishR s 0 ARSAE 9§sb&ﬁteﬁ@'afv1ﬂ’§ﬁ%oﬁ‘tafﬂé§ r\xffﬁllm a secondary
swi ng adsorption process. In this case a set of valves

prassurpricsschd 039. | Ehistsct@BUrapeEs0R veisse] piﬂBQlldch:SIgoecpud> guitigate the

.t flow . of heati r.cool i flujds that enter and

sighirgucs oo dEmel ot i Poaghes tnsklsrie ios ubipdam: 1027, This

carﬁ)@&tp&lﬁlbh dridgt &heﬂ:ﬂ)%r& RAIve @6 /Escd ORMeR Bot&@N a8 ArddRed, valves

used to produce the swings. Optionally, the Sw ng

102419029tand i 0@ icen 4l0B6 inveog®raicpatae i aingbrresisyu vavpbode(e.g. they do not
splacenment proce thig case, ve or se

hai T B SO0 ¢ GG BuTerea HEr BUr<a ARebub e prel HRfe 1030, and

lﬂﬂ)s&ln%eiﬁ%%o%&?@ﬁh]tgéﬁ ihidt £ sthlBfe RARPRIORLREITd PeRvide a more
The adsorption bed 1025 is contained Wthin a pressure

contgwens fb@29n Opificdrnsiichy, 1040, sseversb sivirfgd29saptibrt bgits 1027 may be

emBRB G ¢ VRN 40 PR e dBGR A P TIGda i Sy Betipms 1040 may

be dis deS| gned to mtigate the significance of |eaks

t hrough seals in the valves inside the sw ng
[066@% or pt | &mseme tmbO@ihenFhofsthe prodess Hi)¥e dicaprbyess speamh 4A04 can be a
sop e L OL ALY SalNes, fre Used. eD, £ oLary YAl NeS 8 Eund reservoir.

Présﬁ\?r@ Bpﬁfe‘a}}r@é‘és&) &%&@1@4%@ QR MhY c¥ﬁ’tlr1\f@galp Qﬂb’seélecognpressor 1002 can
do not have to be separ at e val ve bodi eS

be Sﬁn mrhwd fromaliy 1 @pbaronikssual efethe weqbre(si@BﬁreaﬂrOB@lM eamdbe in a range

1034 be.in or ora ed with theminto in )
fropol 04§00 Bt Bithfs rEo P b ML TG T, peing greater
thanM:RUM Il by Sntlsrt@&% %@Q@ntﬁﬁl\éﬁf an, Sl régm?ij@%%rpiﬂ(ﬂnwﬂl have several

units 1027 may be enpl oyed ever al
compessipl stagesu nImtaSptb&‘Zr‘/édaanﬁ)odnpd:mymd preshre wif |streary 1006 is greater than

reans 1040 e nmerged. In
20@%’“1’ ﬁ‘éenp‘PBr@é’égP%@gOgre?tﬁgﬁ’ﬂP é‘b@gé I Jpaag ﬁ%ﬁer@arﬁ’”ﬁgg’éﬂeﬁt the gas
flofOdfe B stRGind1 @8Sis $Ha82Thid86 rﬂlﬁloﬁes'taﬁ‘ﬁaﬁoéﬂ%icefe%{eﬁ Fy (MMSCFD)
injection into an-underground reservoir. Pressure o
and becnpmocgssfestblye greattd GrhnBHONGM KF D 0 Thh éotelefdw irfta gdlthe utility seal
gas s%easn%allﬂfS%nﬁ%lSSlsﬂ(irSBlgopzrefer%ly greater than 0.1 MMSCFD and even more
preferably greater than 1.0 MMSCFD. Pressure of the utility seal gas streams 1018A and
1018B nceded for the high pressure centrifugal dry seal compressor 1002 are preferably

greater than 100 bar and even more preferably greater than 200 bar. Because the high
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be in a range from 10-100 bar. Pressure of the
conpressed stream 1006 can be in a range from 100-800
wWh 2009064509 t he rati o of pressures between streaP@T/08B08/079870
and 1004 being greater than 2:1. In many instances the
centrifugal dry seal conpressor 1002 will have severa
pr&QFPEaRARRAI @GQ%OU%%SQQMV()@Q PrdRckes HROEH JFRBLd gak R@ecam, the oxygen
pressure of sfream 1006 is greater than 200 bar, even
contenteinghe heragoh yichrsealt gas sticams 4008 hand 1048Brispragerably less than 5%,

i d di t th fl te | 1006 ‘
P Big TR AT R B e rosh DEtarp o it 0Ty CRueRiggsent in the
se%@ea@e%t@ﬂ?@ i red8S Qb Yaudi@ah&fortladn 80€0S and in some

The total flowrate of the utility seal gas
casss pefurgleperi®m. and 1018B is preferably greater than 0.1

CFD ) f | t th 1.0 .
0dErD, *BPadeTiRa T FoR bRy RGNS s O Pk 1 ipgen stream
witnh Q4R Bragareshd OlﬂIridr & bBiugdd B 83847 6@ Righi frog@ate ednrifugal dry

seal conpressor 1002 are preferably greater than 100 '
sedh gpmaredsasy surhrrorcompraester IRy Igis paswblettit arpd2o0loyer pressure nitrogen

Because the highpressure centyifugal dry seal : .
sripC el YBoRTY CRatisle i HoitE abel g8 Eneppingcompressor is
usddB PRy @R tEENRNEWprésture h@rdlichs@88As hic§ Bes@d uhafable for use in high

streans 1018A and 1018B is preferably | ess than 5%
praseire spal e ppplioptipesecaserthoy pizkaipdoihmaorpeibhdditib¢ yapors as well as

ol 53 T 0 T APRARLE S  I  e Borsor. 1

pres@it By éidnOfroddss anstoédds 00 t6 3586V Hebd!vapleP sl tdio8rops, both of
[0070] Conventional nitrogen production processes do

whirght showdddese remevedr syamode sarh &g Hows lifghi orespure peeassfiygd dry seal
and purity. to be used,as a seal.,gas in hi.gh,pressure .
coffBieRit b et Fee ARt S OB eVl EoARPERRY Sormsctectve
mehizhe ddpataSioR Ol PleSsul® sWIHROMEErptiOWRSan Hr6&d 18w to modest pressure
nitrogen streans that neet the purity requirenments. .
nitfagge vieh strogian frany &t pip fesdat Oxgea oviPr kesrresent & pld e these nitrogen rich
str a{glgsgvfzr%ﬁ thﬁe:la%ls g%[%%rlltfqr\év rstr%%agnzssllal’{rrﬂ&hcl%gh gl(ér%gon erﬁitrc gi%g@g‘fiéng Zésleveral methods
card Rl hgedt foofndieCausen ey MesK stn® ko VAP WvelsOtdquires for seal gas
addi tive vapors as well as oil droplets fromthe oil .
applisationse At ifloat wtashequisediong &f thyt mosfettyacgive meehads ayto catalytically
sQr e ' ' | de s S:
IR, TR RS DU SRS GHENRPHREESS o roder o
bothufahesshieadtidndend eodeniodcdiow ey peaurgasd moteddipdilsure nitrogen
_pressure centrifugal dry seal conpressors. ) ]
rlc%@‘ﬁgegm PERg conveatorl é@ql@ sie¥g @ﬁsoggﬁqy@@g@ml@ter on in the process using
di sti i.on, e ' n rafi .
T B T TS RRB AR g o
usifg &BS progeddtd boYSiutionS bf $id pRbTsséy o AdvcabdenfdRUssed. Except for its
Oxygen will be present in all of these‘nitrogen rich
wakr V@RS CaRiten 1t mects disspuriirgeditirementst foe atlitypicabigrsetirepyps 1018A and
loﬁhyogenic distillation. Several nethods can be used to
renove oxygen fromthese streans to the |evels

[0072gUi T es T efulseabe gpScraPRIquiraiel diffsrenfteal BEs pleiirdsatiRSgaseous slip
required one of the nost attractive nmethods is to

streagn glaytcor) frgm theydischnggyeihcdch stage of tilpté]gpﬁdj!@rtf: gompression or from the
disONHEOGRARPBr Ble IV-OURA stah SlichMRPLddal PRESTIGE pRlvided to filter

and treat the discharge fluid while still meeting the required seal gas pressure.
[0072] Beneficially, it is anticipated that embodiments of the invention could be

substantially smaller in size than typical gas treating/conditioning alternatives. Embodiments
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both of these reactions and can be renoved from | ow
pressure and nodest pressure nitrogen rich streans
waigimge4senvent i onal nol e si eve adsor pti on bedsPGF/UB20&079870
on in the process using the swing adsorption bed 1025.
Stream 1008 i s a deoxygenated nitrogen rich stream
of RKERALBGoH ALV tHehSotBItRT 6 IRSMAh Vdiplat ANSmPlerttAgn traditional bulk
processes that have been di scussed. Except for its
sepagation maihods epplicsnto ifull meencss stiveanpuet fyll vedlubtreamsnsush as solvent

for. utiljty seal gas.streans 1018A.and 1 . 10071
X F gt ‘E“Pi-%%{%‘g %w%?/gf{iaet}ﬁg’ FEqEYP iCR‘&Vea?l?‘?’e‘Feq%ﬁgggﬂ[" %5§J‘ample’ where
bull RESEHI@S ocdulS YRBEOETeSd bdinSIunERMakyBY sePFBtcll F@MhEidenherent value

di scharge of each stage of internedi ate conpression or
as f pughivt dredleided mathgepriotlugimjrean, whide ebagsrmesysborsiestedgpsgvaste products.

such that ,adequate pressure is provided to filter and
In BPES R o R G TR MG PAREE Vo BiratBrcy f e Bifhary process
stré26 foheehizB ahe SRS BipStesn wAAGfEindBgnatdnclidldig a ipfocieé?s by which

antici pated that enbodi nents of the invention could be
no ga¢isipral tyaatel produph bireams; ase piogdacedhan typi cal gas

ati nglbeongdhtboni ng. alternatives., Enbodi,ment sof the .
0F et o PRavek S oy et TaBh hEE RN Rl B g 0fpact swing
adsomptidreiinit hanwbtRidicpiaonahdibivhd, sppal@intie mt hads equipment such as
~applied to full process streans or full well streans ) )
dlsgﬁémpnaéowﬁ,v @htcok xopretors nandyethes utraditianabvaspeieten j ang, purification
I d gas conversion, or distillation, for exanple,

eq@ﬁggg;bulk separation occurs. Sonme of these conpounds
[007@y be sep@rcathedbréent icbiifudsnérethe nbvenabhlenaSbasustépgtibly/to various

or blended with a product stream while others nmay be
madgljcatipedangsalgarmative fodthy roscxemplasy embediments difugsed above have been
shdwtY ﬁg‘w'ag b e%}%@% ‘ﬁ%%x?e%e{f riP&%%ds%%%lﬂ}”%é’Sno{e%&H‘t%gﬁ £ iftion is not

primary”’ process stream f'rom whi e gaseous slip
int&ide@aonboasmidéd @ hal Jaytiduddémborireédé dcRs@ B&EmS bideed, the present

whi ch no additional waste product streans are ) )
tecpiggefceidhe fryeman arp éo aorsalh mediicatiorsy aqwvalents.rangl ajernatives falling
: i ed ' S\ i e unit :
wifl e S i03p of U S O AR h RGN gl haims.

equi pment such as distillation towers, glyco

contactors, and other traditional separation and

purification equipnent. [0074] Wile the present

techni ques of the invention nay be susceptible to

various nodifications and alternative fornms, the

exenpl ary enbodi nents di scussed above have been shown

by way of exanple. However, it should again be

understood that the invention is not intended to be

limted to the particular enbodi nents discl osed

herei n. I ndeed, the present techniques of the

invention are to cover all nodifications, equivalents,

and alternatives falling within the spirit and scope

of the invention as defined by the foll ow ng appended

clainms. CLAIM5S What is clainmed is: 1. A nethod of

treating a gaseous feed stream conprising:
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produci ng a gaseous feed stream dividing at |east a
portion of the gaseous feed streamto form a gaseous
W@ Ri0p/ostsseam separating the gaseous slip streR@T/UuS1008/079870
a sel ective conponent renoval system having at | east
one sw ng adsorption process unit to forma utility
stream for use in a utilityjcomgenent; feeding the
first utility streaminto the utrlity conponent,
Wht ey @dimedhs ut i | | ty stream is compatible with the

utilit and utd|j the utility streamin
L U he AFinpe S BB afbcons oo BtoRg, Sl otes o) 1,

V\hebﬁ;dﬁcﬁlgg@m@lﬂ&d&mﬂnstream is at | east one of a

hydr ocar bon contai ning feed stream a nitrogen-rich

st r dangingat lleemtpoalqutth@g\asg@uséem gteaprtedenm e gpare@u@ glep stream;

R
dl S S?Paratlngs‘Ehlﬁe%aﬁ]eog sl.1r1;h gg’ﬁer{l N qn% S Ce]‘fecﬁ‘.rlﬁ] é:ommn?nt removal system
hatiRg a0 REGWHE sSlihdadofRRM frécedl ufit S RFHUL ﬁtlﬁt@%‘t’r@aﬁﬁf@r usc in a utility
critical point of the gaseous feed stream 4. The
compenedpll of cl ai m 3 wherein the gaseous slip st reamis
t t
Iaeag ;egu? rﬁgsﬁo 1%)1 grs {Qgraﬁ uilLo t% glgcuogn%plo%(le) ba grel V\ﬁg utlhl‘g?l stream 18
comp@iJasenuise hlitp c&ﬁlf)&itﬁli\t,la‘ﬁdat a pressure of from at
| east about 200 bar to at | east about 320 bar. 6. The
met Hobziag thedilion etregm i the wility-compgaditei n at | east one
2. of t[lﬂg I%Etho& %Sft c]tgtﬂr“? f'lt hétlei’ﬁ ﬁ?n‘gg&%ﬂkg 13 s?ﬁeeaﬁlcti %t fléa%{n onc of a
t he "'group consi ng ‘ot a conpr
hy&061b6:s $0htaindn€ GEar &ERAT, &S hittoden- rlahtsltl’fem at(ﬂb’ﬁﬁﬂerportlon of a high
conpressor, a turbo-ex ander gener at or, punp,
DrOpSUTR ATOSeEaiCH; 1k at lepsts p@aob Phe 6QBPIar érscheag@ atgeam
eng | 1 I L.rec I
3. ot g‘rﬂg ur(%grmcllt%in?] 2? v%e?e%? tl?e %%GBf%EI}PaMe\é& & ea?tlle%sdlg? above the

crigéas poine o hithe asdoat fdéﬂ@t’tée&nand controls, and a gas
turbine. 7. The nmethod of any one of cI ainms, 1-6

4. wher&p mathed of Fllalfn[l E‘@ﬁfﬁ‘éﬁhgﬁt 23560USodint Biamaist @ Rfef’rskl’@n"?f from at
1ea§ﬁa%§,ﬁt R{&@ﬁ%ﬂgwpgﬁﬁ?ﬁ o ne method of any one of
clains 1-7,

I|ty streamis utilized as

5.a dfmye Smhocgaﬁ cla 3atvhemas theopiBe@fs Qiptitica@ais as@dhressare of from at
| abyrinth seal, and a rrechanl cal seal in the at |east

16%??@%@%‘?3}? Q:%tn‘ﬁ%‘ﬁél?ﬂuw Obathe nmethod of any one of
6. C! QB ndefyd YOGH yeénf% 51’”&%&& 1. §ax§ﬁer8ﬁ11 t%&s{‘gnégﬁﬂl R 1Q8t one utility
sel ecte uni ts

process unit is’se romt rou

corpmsins id sedectdd froyprtas Rurud mmgn@dﬁarcpMpmécﬁ’SA)drju Redl ,compressor, a
thermal swi ng adsorption (TSA) unit, a partial

COYPEEEY; ﬁglwg Denex pRIlY SRIBRFEFOT. MERS- @@é@ﬁieﬁﬁ%ﬁa@pmm& a fired

steh‘t%: ‘t%o’ilelg a{ fg%lhg)rgyegé ﬁeJtQ?ﬁ'Q?xL eﬁ?ﬂ'n@,ga ﬁ&ﬁ%ﬁ%ﬂ}p&afeﬁw-dnve electric

motor, turbomachinery equipped with magnetic bearings, gas-operated instruments and
controls, and a gas turbine.

7. The method of any one of claims 1-6, wherein the utility component is located
remotely from a gas processing plant.

8. The method of any one of claims 1-7, wherein the utility stream is utilized as a dry
scal gas for at least one of a dry gas seal, a labyrinth seal, and a mechanical seal in the at least
one utility component.

9. The method of any one of claims 1-8, wherein the at least one swing adsorption

process unit is selected from the group of units consisting of a pressure swing adsorption
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cycl e pressure swing adsorption (RCPSA) unit, a rapid
cycle partial pressure swing or displacenent purge
wa@a®onepsson (RCPPSA) unit, a compact PSA, a coP@EUS2008/079870
TSA, a conpact PPSA, and any conbination thereof. 10.
The net hod of any one of clains 1-8, wherein the
(PSL) @Gt IaMBeeRHIMBINRds6HIBY ATSAY hie ]%@%@B%)resfsufet f8hg or displacement
conprises at | east one of an absorption unit, a
purgeridpanidors iR atinitn a uanid cyde tharmelvang silsvetiongRCTSA) unit, a rapid

istillation tower,. an l.ycol cont.actor. 11.. The .
cyefesihiny iy ShEmspS gDy SRR pdtiat Py swing or
displac@adtipar@ MROrpteRdRIPPEAS vdRSa SMBAMPRA, ANcoRREATSAYa compact

tenperature and pressure of the utility conponent. 12.
PP$heandartyopndfinagiey thgieofof cl ai ns 1- 10, wherein the

uti bty ream has a compaosi tipn,, wherein th
102 orrs oA BTl e FOTRER, de R Bk "elsP B pmponent removal
sydtérd (SCRK) Eathe®BompPrifdiat Wasl dieyoCaTTRRBEMon uhd, a Thénbrane separation

met hod of any one of clains 1-10, wherein the utility
unit g malerHassiave o dpodptigoiewoniad aighyqoheomatiplosi tion s

subst anti.all v free of toxi nd_ corrosive c onent s. .
130 TRl b PRe PLe L B ERR RR LMy SPERE R Ah-condensibie
ga£QfdaMSit il opOENEE &M pRrdtielaud pradturt eatic weiey EdnEohentCO2,

H2O, and S2. 15. The nethod of any one of clains .
121 1@ he wrshash of aniyeongtaf|dlaims d ke avhcrar the Wiy sEpam bas a composition,

in C. it on.i i.al ml et. : .

WG Bl ob S BT Bk RS OBR DA Al GRS Rlipldey in the iy
cori;?oneMer ein the inert conponents include at |east one

0

nitro%en and carbon di oxide. 17. The method of any o
130ne The mathadef anyime aftedaios d- 1t avheigimgheastd By streasm has a composition,

T R
14 s ec Ohd aicyhdar @5Saife] 3 edeedin itlse tdRicnindi coadsiat campomtdtsd@clude at least

pressure of from at |east about 100 bar to at | east
ongpeS. 68, Ha. anddSOrhe net hod of claim 18, wherein the

sec re v 1S [ | [ ORI o
155 SRR OB GRS LTS Al PSR componion,

whakiithe TOthpbeition ’RGubsitietialigtdonghl«aély ehaale Mip bf ideut dddgionents.
conpri sing exchangi ng heat to or fromthe swin

16ads dhpricdivdmtciaris! Sumhereyths iEbeorepaRat gwu%eeq% &apleane of nitrogen

anig‘%g)ﬁ ngxglreoup consisting of internal electric
eating, Jacket cooling, and any conbination thereof.

172 1ThA mehdbdf ahytoneadsi oigiras ni 6, ogenein ithd sgage adswrption process is
stream .conprising: producing a nitrogen-rich gaseous
perdrmed s perondryy RECSPUEYESsEl porti on of the

18.ni L Qg qﬁ%’tﬁ&f:gf g qy?wﬁ&feﬁﬁme%%&&gla I%Es%% ivé’s%el is maintained at an
conponent renobval system having at east one sSw ng

insaltgweptiicart flmoatdssst about 100 baown kasttabbut 600 bar.

19.  The method of claim 18, wherein the secondary pressure vessel is maintained at an
inside pressure of from at least about 200 bar to at least about 500 bar.

20. The method of claim 1, further comprising exchanging heat to or from the swing
adsorption process unit by a heat exchanger selected from the group consisting of internal
electric heating, jacket cooling, and any combination thereof.

21. A method of treating a nitrogen-rich gaseous stream, comprising:

producing a nitrogen-rich gaseous stream;
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streamfor use in a utility conponent; feeding the
utility streaminto the utility conponent, wherein the
W@i200bl64365t ream i s conpati ble with the utilityPCT/US2008/079870
conmponent; and utilizing the utility streamin the
utility conmponent. 22. A systemfor treating a gaseous
f eedepabdtR@Mt G p&ritiBE ofetht URidbgh- mn‘g@%o&om@hﬂ uidga selective
gaseous feed stream operatively connected to a
comphrent raneovebmmﬁemvmgmith oBy/swiamadsepiueli prgcess uhi4s form a utility
rptlon rocess unit, wherein the

SU%%?@%&?%gl 'ﬁ%gﬁgﬁ? ?éﬁnval systemis utilized to

sepcaing it tBRpistrdaRdhiol @8 @ity RenPosaRUNhERed thet #@a stream is
to forma utility streamj and a utility conponent

compﬁfblgwntédhq dilitgceinpencaticindt i | i ze the utility stream
llannt e ul{lht tré/ Sltnrt%a1 n%l 1tS CO atl{tbl ewth the
€0 ﬁb nent' 23 y 8f™cl ai m 22, wherein

2t heAG@%%ﬁUfor SlehtihgSt R3S f‘éeﬁtréaﬁﬁ@émﬁﬂﬁn@f a

hydr ocar bon containing feed stream a nitrogen-rich

st r aafpular mesakar @np@nmgom g@ﬁeoas hiceth speas seiceatpiche egrnected to a
elgétlgvieﬁcar daaorﬂ(ej ?}eeglr%va s?e?ﬁ 1nc n gtf le]?lstcoonrépgvﬁlglg Oafisoctpté?n . process unit,
whézi the IMRFiGE BohPeneut tdnhdsaal @@f@iﬁ) mfeﬁ\ﬁihzea talsepL@stat QA6 a portion of

of a conpressor, a dry seal conpressor, a conpressor
thesgasavg feed strgrmdo &(ﬁhﬁ@l’@lﬁWéUﬁ%ﬁe@%r a turbo- expander

gengr, %Ih? to g&%ﬂp corffi ulr&{3 % fsegg am agg Iultl 1z 7e t}% ﬁl{tz% ream, wherein the

proCess “hed I'ng,”"a herne I fregm
utifyrseehmds to&ﬁpaibea:wrth thermﬂ@y corhptmﬁfmchl nery equi pped

wi th magnetic bearlng gas-operated instrunents and
23contT|h§ISé’SteﬁhG £las 2Lumicrsan the gasaeus syiot alFRasT inmy lese one of a

4 t S1 e g

hy&’t{gg %nt%ﬁm% geseyﬁﬁel% ¥ Sﬁlire %En trl%@ #rreglﬂ’i tﬁ%a@t a l})01r‘[1?n of a high
prodsrt prdcemmhmn@cm l@uspd persivh ef 8\vdmPressds disphdrd St(’ﬁB,SA)

unit, a thernal smnng adsor tlon (TSA) unit, a partia
245 edHESESIERIOR G PGP @aa%Se Ae; \ﬁhﬁr@@t @%kfmqompoeﬁmsmt least one

a r gl {

ofh'%b{npre@s& Pl %eég{;cﬁn Jrégssogﬁarceo V{ﬁé‘%ora&ﬁﬁ%pa u%bné%% )&)ornpressor a
turboHekpanderr @eﬂlleﬂitcﬁ’yﬁ) peémp a4 ﬁteﬁil stgneBsiltrea fvddgoass heater, a gas engine, a

dlsplacenent urge . adsorption (RCPPSA unit, a, conpac
hegpically é{) eqisive, clegi ag)(otcpspga( oglﬁ%pua@{y equipped w1th magnetic

%ﬁ’?’%ﬁ%@?%&%d“mﬁﬁﬁéﬁnﬁ% AUy B P UE T zec

25as &hdrsystsadf ggsorfcost amnm%m OWherefn thedit feagadns eaing adsorption
a labyrinth seal, and a nechanjcal seal in the at
prqcesssynih pesslgated ﬁ9m0@ﬁr%?|‘§hf3f units consisting of a pressure swing adsorption

(PSA) unit, a thermal swing adsorption (TSA) unit, a partial pressure swing or displacement
purge adsorption (PPSA) unit, a rapid cycle thermal swing adsorption (RCTSA) unit, a rapid
cycle pressure swing adsorption (RCPSA) unit, a rapid cycle partial pressure swing or
displacement purge adsorption (RCPPSA) unit, a compact PSA, a compact TSA, a compact
PPSA, and any combination thereof.

26. The system of any one of claims 22-25, wherein the utility stream is utilized as a dry
seal gas for at least one of a dry gas seal, a labyrinth seal, and a mechanical seal in the at least

one utility component.
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