METHOD AND SYSTEM FOR PURI FI YING A GAS FI ELD OF THE

| NVENTI ON [ 0001] The present invention provides a
woredonow4amd system for purifying and anal yzi ngPEI/gam06/030860

In particular, this invention provides a nmethod and
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di oxi de is used i F|RLDWHFHEOMNVENTKIN I al and donestic

applications, many of which require the carbon dioxide

to Ee free fromvarious inpurities. Unfortunately,
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as oxygenates such as acetal dehydes and
al cohol s as well as aronatlcs such as benzene When

the carbon dIO;hO‘ N, an
appl i cation th2 HEN de to be of

high purity, such as in the nanufacture and cl eani ng
of foodstuffs and beverage carbonation, medica
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(COS) and hydro%;en sulfide (H,S) as well as oxyge?rP r‘pels %uéﬁ%s acegaldehydes

and alcohols as well as aroma’ucs such as benzene. When the carbon dioxide is_
intended for use in an application that requires the carbon dioxide to be of high
purity, such as in the manufacture and cleaning of foodstuffs and beverage
carbonation, medical products and electronic devices, the sulfur compounds and
other hydrocarbon impurities contained in the gas stream must be removed fo
very low levels prior to use. The level of impurity removal required varies
according to the application of carbon dioxide. For example for beverage
application the total sulfur level in carbon dioxide (CO) ideally should be below
0.1 ppm and aromatic hydrocarbons need to be below 0.02 ppm. For electronic
cleaning applications removal of heavy hydrocarbons to below 0.1 ppm is

required.

[0003] Various methods for removing sulfur compounds and hydrocarbon
impurities from gases such as carbon dioxide are known. For example, U.S. Pat.
No. 4,332,781, issued to Lieder et al., discloses the removal of COS and H2S
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q 5,,858 &éﬁ and 6,099, 619 describe the use of a silver
o)y A faujasite and an MFl-type nol ecul ar sieve
for the renoval of sulfur, oxygen and other inpurities
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[0005] It is known to directly remove sulfur compounds, such as HzS from
a gas stream by contacting the gas stream with metal oxides, such as copper
oxide, zinc oxide or mixtures of these. It is also known to remove sulfur
impurities such as COS by first hydrolyzing COS to H2S over a hydrolysis catalyst
and then removing H»S by reaction with metal oxides. While these materials are
able to remove H,S and COS, removal of other sulfur impurities such as dimethyl
sulfide commonly present in carbon dioxide obtained from a fermenation sources
is not easily obtained with prior art materials. More efficient removal of other
impurities such as acetaldehyde, alcohols and aromatics such as benzene is also

required.



and then renoving H2S by reaction with netal oxides.
While these materials are able to renove H2S and CCS,
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adsorbent bed selected from the group consisting of a Y zeolite or its ion

exchange form.

[0009] Another embodiment of the present invention provides a method for
removing impurities from a carbon dioxide gas stream comprising passing the
gas stream through at least one adsorbent bed selected from the group

consisting of a Y zeolite or its ion exchange form.

[0010] Yet another embodiment of the present invention provides a system
for removing impurities from a gas stream comprising at least one adsorbent bed

selected from the group consisting of a Y zeolite or a its ion exchange form.



gas streamthrough at | east one adsorbent bed sel ected
fromthe group consisting of a Y zeolite or its ion
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schematic description of purifying carbon dioxide in a
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[0015] While the specification concludes with claims distinctly pointing the
subject matter that Applicants regard as their invention, the invention would be
better understood when taken in connection with the accompanying drawings in
which:

FIG. 1 is a schematic description of the overall process for purifying and
analyzing the carbon dioxide; and

FIG. 2 is a schematic description of purifying carbon dioxide in a carbon dioxide
production plant.



production pl ant. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[0016] The carbon dioxide that is typically produced
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-alum na (AA), a zeolite such as 4A, 5A, 13X -or NaY, or
[0818] ca g&hisiibvention specifically deals with the removal of moisture,

hydrocarbon impurities such as acetaldehydes, alcohols, acetates and aromatics,
and sulfur impurities such as sulfur dioxide, dimethyl sulfide, and mercaptans.
Assuming that most of the hydrogen sulfide and carbonyl sulfide have already
been removed prior to the beds of this invention trace amounts of these

impurities can be removed.

[0019] The stream at close to ambient temperatures is sent to an
adsorbent bed for the removal of water and other impurities. The adsorbents
used will depend on the impurities in the feed. Typically, an adsorbent such as
activated alumina (AA), a zeolite such as 4A, 5A, 13X or NaY, or silica gel is
used for moisture removal. Additionally, for the purposes of this invention the
adsorbent bed will contain a zeolite such as NaY or its ion-exchanged forms such

as KY or KNaY for the removal of impurities such as aldehydes, alcohols such as
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is not critical to the operation of the invention. In the two bed system, one bed is

in the adsorption mode while the other bed is in the regeneration mode.

[0022] Adsorbers A and B are identical and each is packed with a bed of
adsorbents which adsorb various impurities. For multiple impurities the
adsorbents in the bed need to be layered. A typical bed arrangement for feed
from the bottom will be a water removal adsorbent in the bottom (layers 20 or
30), followed by a Y zeolite in the middie (layers 22 and 32) for the removal of
oxygenates, DMS and SO, and an activated carbon/DAY adsorbent (layers 24
and 34) for the removal of aromatics and trace sulfurs in the top. If an
impregnated activated carbon (impregnated with sodium or potassium hydroxides

and carbonates, or copper oxide or chloride) is used as the last layer it will



adsorbents in the bed need to be |layered. A typical

bed arrangenent for feed fromthe bottomw ||l be a
wadoenivenoval adsorbent in the bottom (| ayer SP@QDUS2006/030860

30), followed by a Y zeolite in the mddle (layers 22
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arozrggqlqst%nd BBR¥Ser) if renmoval of trace sulfurs such as
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[0024] The operation of the adsorption systemw |
t be SCI] ' j réfd :
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6, ]]2, 44 and ?& Zflée
the cycle, valves 8, 10, and 50 are open and valves 6, 12, 44 and 52 are
closed. Feed gas enters the adsorption system through line 2, passes through
valve 10 and enters adsorber A. As the gas passes through adsorber A,
impurities are preferentially adsorbed therefrom. The purified carbon dioxide
stream passes through valve 50 and leaves the adsorption system through line
54. In the embodiment illustrated in FIG. 1, the purified carbon dioxide is sent to

unit 56 which represents a downstream process.

[0025] While high purity carbon dioxide is being produced in adsorber A,
the bed of adsorbent in adsorber B is being regenerated. During regeneration, a
warm purge gas is introduced into adsorber B through line 48 and open valve 46.
It is preferred to use high purity carbon dioxide as the purge gas to avoid
contaminating the adsorption beds. The preferred regeneration direction is



cl osed. Feed gas enters the adsorption system through
line 2, passes through valve 10 and enters adsorber A
WA he4gas passes through adsorber A, inpuritPEBUS2086/030860
preferentially adsorbed therefrom The purified carbon
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line 48 and open valve 46. It is preferred to use high
purity carbon di oxide as the purge gas to avoid
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the cycle is terminated, and the cycle is repeated. A typical cycle sequence is

shown in Table |.
TABLE |

Typical Cycle Sequence for the TSA Process

Step Time, Hr.
Pressurize Bed A, purify using Bed B 0.5
Purify using Bed A, vent Bed B to atmosphere 0.5
Purify using Bed A, regenerate Bed B with warm 8.0
purge gas

Purify using Bed A, cool Bed B with cold purge 15.0



the warm purge gas passes through the adsorber A via
line 48, valve 44, valve 6 and line 4. Wen the
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predeterm ned point in this bed or after a
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at nosphere 0.5 Purify using Bed B, regenerate Bed
with warm 8.0 purge gas Purlfy usi ng Bed B, cool Bed A

I Tot. 48. 0 002 .
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s 010 EEOMIREIAL SUUH T TEMaVab Rt (125 VRATE IFUYT IRNTBigsrsuch as
hyg )F/Bg{égac Iﬁu%@ﬁ%‘?ﬁﬁyl SHlAdkdEnd At aBan a8 PEmRVEd b5 TRY%ESbN with

metal oxides, hydroxides or carbonates, or copper exchanged zeolites.

[0029] The stream exiting the optional sulfur removal unit 125 is further
heated in an optional heat exchanger 130 and optional heater 135 and enters the
~ optional catalytic reactor 140. The catalytic reactor contains supported noble
metal catalysts such as palladium or platinum in pelleted or monolith forms. The
catalytic reactor operates at a temperature between 150 and 450°C depending
on the impurities in the feed stream. The hydrocarbon impurities are oxidized to
water and carbon dioxide in this reactor. The stream exiting reactor 140 is
cooled in heat exchanger 130 and further cooled in a water cooled aftercooler
145 to a temperature close to ambient.

[0030] The stream exiting aftercooler 145 is sent to an adsorption system
150 for the removal of moisture and other impurities. The details of this
adsorption system and the adsorbents contained in the beds were described
during the discussion of Figure 1. The size of the adsorption beds depends on
the impurities in feed stream 100 and whether or not reactor 140 is used. As
discussed earlier the adsorption beds in adsorption system 150 will have an

adsorbent for moisture removal, an adsorbent for the removal of oxygenates



nmet al oxi des, hydroxi des or carbonates, or copper
exchanged zeolites. [0029] The streamexiting the

wopiororabo sul fur renmoval unit 125 is further hReX/Es20061030860
an optional heat exchanger 130 and optional heater 135

suchsk gleRySes NEcsHlS atrtates! Al DMS reraat sorbéAdfor Tie remaining
catal ytic reactor contains sugrleport ed nobl e net al
e

sulfswimpyeties, andraresatigs sugh @m teluepe andRenzenep dryrdisdcasbon

._pmnol i T i i r r . . .
oA R p S RyorL Bt S0 P8 1P BB 50l B Bisfiedtin unt
160 gRd seht Bspioduthstof&edviatinealmo. Tree hycoadebsible impurities are

impurities are oxidized to water and carbon dioxide in
remayesl Yiadibedh80. The stream exiting reactor 140 is cool ed
i n heat exchanger 130 and further cooled in a water
cool ed aftercooler 145 to a tenperature close to
Exampleeht . [0030] The streamexiting aftercooler 145 is
sent to an adsorption system 150 for the renoval of
noi sture and other inpurities. The details of this

gﬁgor pt i - | BRSidenattae
[0 eds mrgq%éésrc%?ﬁ@éﬂﬁgl}tﬂ?ﬁ) tﬁgtﬁiglg%ﬁg?igcr}%&iof F% gure 1.
presheresofz&4.6fbarhandds anppérature ef 250€ yersipasaed theough a bed

I.npurifi in feed stre 00 and whet her, o
con Gt b At B BB St % ot
lite RS PRI broakesenugh ien Pgwmmdrm imbtdduseMeasseen
adsorbent for noisture renoval, an _adsorbent for the,
forri@dvaurs endoy gewlipréss iaethagoksanaeiiy &f 164 wbhovas obtained.
acetates, and DMS, an adsorbent for the remaining
sul fur inpurities, and aromati cs such as tol uene and
[0082ZE ene. TReSahie fbetlhe pasiakintieugix atbedgcadaining 0.845 kgs of
system 150 is |liquefied and optionally disti

lled |n
3 noimi 8ize eotivatad aduminge CoMEMITY Used PdgRbENkfar, fﬁ@thﬁ'@! reppeval

froffGOET 0! 16 phgud/dR e §3sTefub SR BEs thn 65 HoutdHnd an
eq@iibian cHpaxitydoranethanobebbiBenidt whs. dothimed. and a

tenperature of 250C was passed through a bed
cont ai ni ng 0.295 kgs of 3 -mmsize NaY zeolite at -a

[0058}" 1 at ©s&for}¥aP z8bMe for methanol removal as per the teachings of

this invention results in more than 180% increase in methanol removal capacity.
Example 2

[0034] A feed containing 50 ppm acetaldehyde in carbon dioxide at a
pressure of 14.6 bara and a temperature of 25°C was passed through different
beds containing 0.054 kgs of Alcoa Selexsorb CD, Alcoa Selexsorb CDX and a
NaY zeolite, respectively at a flow rate of 19.8 std liters/min. Adsorbent sizes
were around 3 mm in all the cases. Selexsorb CD and Selexsorb CDX are the
commonly used adsorbents for the removal of acetaldehyde from carbon dioxide.
The equilibrium acetaldehyde capacity for Selexsorb CD, Selexsorb CDX and
NaY zeolites were 1.8, 4.0 and 9 wt%, respectively. The use of NaY zeolite
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liters/mn. No methanol breakthrough (<1 ppm net hanol

in product) was seen for 170 hours and an equilibrium
woredohanabo capacity of 16.4 wt % was obt ai ned. [POBER$20061€30860

sane feed was passed through a bed containing 0.345
accedingfo thenteashingsafithisdneentiondaadato signifisantinmyeyement in

adsor ben or t val from CO2. The
ren}g)rvggg?ﬁcp%!e@'hce({(gﬁ@%%&? ted to | ess than 63 hours

and an equilibriumcapacity for nethanol of 5.8 w%

was obtai ned. [0033] Use of NaY zeolite for nethanol
Exarapievhl as per the teachings of this invention results

in nmore than 180% i ncrease in nethanol renoval

capacity. Exanple 2 [0034] A feed containing 50 ppm
[oo85t al de@y:ﬂﬂtllbpeﬁbéd)Wastﬁs%httﬂaeca!ac@orm'@stﬂtteeclmﬁgsmf this

invehticre, B %é@%%ﬁ%@%ﬁl@@aﬁgﬁﬂ'ﬁ%@ Rgs oA N gaalie in 3
mmCQzeAﬁ gg%lﬁﬂayté? PI 23 r 4 tllb?’édz@é}bgﬁl np regnated with

respectirvely 8 st ers/ mn.
coppes okkiendnd a 2keisd im/eeoﬁommm:k@ ofNonit RB4 actieatedsegbon. The

Sel exsor nd Sel exso X are the conmonly used
mte‘éﬂ%‘o‘?‘%‘@ﬁ'?%r%[% et\’ﬁés‘?‘é’ﬁ%é%7gf[)m ?al dehyde from carbon

di oxi de. The equilibrium acetal dehyde capacity for
Sel exsorb CD, Sel exsorb CDX and NaY zeolites were 1.
[06B3€] and A feedcontespert O ppm meteEnedel ppm{x@arbonyl sulflde k|

oSS 85T 19 SRS EREIRTEO 0 A Vo8
thrcﬂlﬁ_:fﬁ HidBEd %t E\qromﬁf‘eﬂé@f gehud ﬁter@@ﬂﬁpé ©r§ss[u@@@5]7 bAra and a

ayer was assenbl ed accord '% to teachi ngs of
tempergiurevbRET @n Theresbeas comfar tEedays. f pbeneaneangnydrogen

ooy 75853, 50 ) s oA o dgbegaPon

carbbh{ Wdldmdmm@maﬂbﬂ $@l/éralyiﬂyscth00gli high tkaysamtfes for
Norit RB4 activated carbon. The |nter di a ééﬁf
eagthef thesgdmpuiticpwerhiangds Theopstinal PB@&‘C@{}’E

capRHRATAPLRABP o thbRAMESBHRABYH Sl 31 de.
Example 4

[0037] A feed containing 2 ppm benzene in carbon dioxide at a pressure of
14.6 bara and a temperature of 20°C was passed through a bed containing 0.23
kgs of 6x8 mesh DAY zeolite from Degussa at a flow rate of 200 std liters/min. A
benzene adsorption capacity of 0.1 wt% was obtained. For the same conditions
the benzene adsorption capacity for a bed containing Norit activated carbon was
about 0.5 wt%. If carbon dioxide is available for regeneration, activated carbon
would be used for benzene removal. However, if air is used for regeneration
activated carbon can not be used due to safety reasons and DAY zeolite can be
used in this case.

Example 5
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ppm hydrogen sul fide, 2 ppm acetal dehyde and 0.2 ppm
benzene was passed through this bed at a flow rate of
wWQ@oghh4bd ters/ mn, a pressure of 7 bara and aPCT/US2006/030860
tenperature of 250C. The test was run for 18 days. No
benzene and hydrogen sul fi de breakthrough was seen

gﬁring t2$ test. Methanol, acetal dehyde and carbonyl
[09dB} i de & @err@ntainingud APaX digletiad ufisde 1n Lpgbomeipyiie at a

. il ¢ . o '
prelyspie BEAB ek Bhd plerfféranb of 5% yidBHSSeURAraEh different
bexdxercenteiimh?é)r.(()j?@ kg?oﬁé_ldaa mammgscnxm. a.Nﬁ(gﬁplite flom
037 .feed, contai nin A nzene i n carbon
UGR Jeehectiehaans doulre 526 stEMBeatanosoien seas wese
ar n@%"lﬁ%llﬁﬁé%@%éﬁfﬁé@{jﬁiﬁbﬂﬁﬁﬁ a%@fh‘l@érWd&?%ba%?tg‘f&ﬁ
I 6 I flow rate of

0 x8 mesh DAY zeolite from Degussa at a
SetEosh €0X asdNaW reoliied were Os3, auslot. Btvitbs reapectively. ofhe use

9 i . .F .th Te. iti h e
of Ry, Aol aRafal i 5 0a 1588hi00T of P ink 8Ny |R th Sagitigant
im@ﬁivievri?érﬁ% e&hBoAl d@ﬁ)rﬁﬁ@l@é Or @'n‘/&tﬂ?l suffigear bon di oxi de

I's avail able for regeneration, activated carbon woul d
be used for benzene renoval. However, if air is used

10301 o P EL BT R RSk BGRuEEh oY BeER B g e R Rt oo to
sev@¢ enfboairakftsSdiPefdmpleb eatmepilisatH N s 3 a8@ifibAs BRENY |
sul fide in_carbon dioxide at a pressure of 18 bara and

omissighpetaviireccyf totmeegidleg s el atthmaydre madeayishaut

LRine- rb CDX and a
deREohtnth sl Sisbopds e PLERDe RFIGHAR,,, 2 e ot
20 std liters/mn. Adsorbent sizes were around 3 nmin
all the cases. The equilibrium acetal dehyde capacity
for Selexsorb CDX and NaY zeolites were 0.3, and 1.2
wt % respectively. The use of NaY zeolite according to
the teachings of this invention | eads to significant
i nprovenent in renoval performance for dinethyl
sul fide.
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[0039] While the present invention has been descri bed
wth reference to several enbodi nents and exanpl es,
W20 m430 changes, additions and om ssions, asP@i/UB2006/030860
occur to those skilled in the art, may be nade w t hout
departing fromthe spiritChAtMScope of the present
i nvention. CLAIM5S What is clained is: 1. A nethod for
renmoving inpurities froma gas stream conpri sing
WSS chgmbéles:gas stream t hrough at | east one adsor bent
bed sel ected fromthe group consisting of a Y zeolite
or its ion exchange form 2. The nethod as clained in

1. g1 rATenOTEEohnbiifg BRBuAe R oo ERERRTSCHAHEE £88ing

thel §s gtesdrmttRroughstllegdteshel ddyvrihdet HIdosHecrRb Fiath ithd gfoup
NaY, KY and KNaY form 4. The nethod of claim1

conigting of a NezeslitopbiEnionehange fedhal | y contai ns a
dessicant for the renoval of npisture. 5. The nethod
as clainmed in claim1l wherein the adsorbent bed
2. f ur Themethot @isrdaiawtd inadlaich ¢ avheosindhe QaY streai tsea tarbon
renmpval of aromatics and sulfurs. 6. The nmethod as
d'oéldﬁﬁ*?e%s'tf??'ﬁi aim1 wherein the inpurities conprises
sul fur compounds. 7. The nmethod of clainmed in claim®6
wherein the sul fur conpounds conprises di nethyl
3. sul TheenetBod Aseclaiptadhid cdainci aiheseinithe ckaliteid selested from the

t he | r|t| enates. 9. A nethod for
groblgrqqr&? gafggp@ﬁ@&%fy%& ng passing the gas
streamt hr ough at | east one adsorbent bed sel ected

fromthe %roup consisting of aY
The method of claim 1 wherein the adsorbent bed additionally contains a

dessicant for the removal of moisture.

5. The method as claimed in claim 1 wherein the adsorbent bed further
contalns actlvated carbon or DAY zeollte for the removal of aromatics and

sulfurs

6. The method as claimed in claim 1 wherein the impurities comprises sulfur

compounds.

7. The method of claimed in claim 6 wherein the sulfur compounds
comprises dimethyl sulfide.

8. The method as claimed in claim 1 wherein the impurities comprises
oxygenates.
9. A method for purifying a gas stream comprising passing the gas stream

through at least one adsorbent bed selected from the group consisting of a Y

zeolite or its ion exchange form.
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zeolite or its ion exchange form 10. The nethod as

clainmed in claim9 wherein the gas streamis a carbon
waltezhtggas stream 11. The net hod as cl ai medPCTIUS1086/680860

9 wherein the zeolite is selected fromthe group

consi sting a NaY, KY and KNaY. 12 The nethod as

| ai, med i laim9 wk . d .
10. Sadite oG e sapdd: Hun SRS fErbar &oamys 4 cagpor
dio’{'ﬁé%g%ﬁeﬁﬁﬁ' The nmethod as claimed in claim9 wherein
e~adsor

ent bed further contains activated carbon or
DAY zeolite for the renpval of aromatics and sul furs.

o N AR A R g v
grolPRoBihNg ad%ae) RV i KNay! ai m 9 wherein the

Inmpurities conprises sulfur conpounds. 16. The net hod
as clainmed in claim 15 wherein the sul fur conmpounds

conprise,di . [ i
12 o Bl bR PEmBA oiin YRR oAbsd udmenaly
corfeXine endd fcant for thereiond! diomofstumevi ng i npurities from

a carbon di oxi de gas stream conprising passing the gas

stream t hrough at | east one adsorbent bed sel ected

fr [ [ i [ Wt . her
130y S UFET 9 offRRh ol holoif 1, ddboorttiod R
contbigseictivatee czebdn be DAY zetlite ferdheremoxabeiarpmatics and

conmprising NaY, KY and KNaY.20. The nethod as cl ai ned
sulfgs.cl ai m 18 where the adsorbent bed additionally

contains a dessicant for the renoval of noisture. 2 1.

The method as clained in claim18 wherein the
14.adsBhd erethbe asfaaintesrinaigined mheseinitha edgothab drdsareay

zte,olit.e far the relm)val of aromatics and
contained in a single vessel.

15. The method as claimed in claim 9 wherein the impurities comprises sulfur

compounds.

16. The method as claimed in claim 15 wherein the sulfur compounds
comprise dimethy! sulfide.

17.  The method as claimed in claim 9 wherein the impurities comprises

oxygenates.
18. A method for removing impurities from a carbon dioxide gas stream
comprising passing the gas stream through at least one adsorbent bed selected

from the group consisting of a Y zeolite or its ion exchange form.

19. The method as claimed in claim 18 wherein the zeolite is selected from a

group comprising NaY, KY and KNaY.
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sul furs. 22. The nethod as clainmed in claim18 wherein
the inpurities conprise sulfur conpounds. 23. The
woreionow4as cl ai med in claim18 wherein the i npRCT/US86/030860
ri se oxygenates. 24. A systemfor renoving

.. ..Co
20; nplihptmedofirasmslaimedinstlaion B sdraseite agsatbenthsd additionally

. ec framth roup consisting of a

o ‘zﬁ'(%g%)lagé&ggﬁtl f?gkqeo#?rgg(\@gﬁ]&m etU?'“?n 25. The system as

claimed in claim24 wherein the gas streamis a carbon

di oxj de gtﬁs stream 26. The systemas clainmed in claim
2124 LAemestrodas claigled i ¢laims #8 shaseintthenadsasbgniched further

oS A oy 1 0 Ol N B

sulioat ai ns a dessicant for the renoval of noisture. 28
The systemas clainmed in claim24 wherein the
adsorbent bed further contains activated carbon or DAY

222807 h& tdtfibd ERILRIERYA' o8 76 WHELAIH8 MpaHtiddESmpRSe sulfur
A systemftor purifyilng a gas stream conprising Ieas
copeundsor bent bed sel ected fromthe group consisting
of a Y zeolite or its ion exchange form30. TFie

systemas clainmed in claim29 wherein the gas stream

231 S Fhé HdROd HsLlhiARPRATISH €8 Whefeih thd *ﬂﬁPéMﬁéﬁe%@égse

clainmed in claim29 wherein the zeolite |I's selec
oxyaesatasie group consisting of NaY, KY and KNaY. 32. The

systemas clainmed in claim29 where the adsorbent bed

additionally contains a dessicant for the renoval of

24.moi Atsysem &t reritiny BASURLRS RO ®s sthedih@oMFing at least
wherein the adsorbent bed further
one adsorbent bed selected from the group consisting of a Y zeolite or its ion

exchange form.

25.  The system as claimed in claim 24 wherein the gas stream is a carbon
dioxide gas stream.

26.  The system as claimed in claim 24 wherein the zeolite is selected from the
group consisting NaY, KY and KNaY.

27 The system as claimed in claim 24 where the adsorbent bed additionally
contains a dessicant for the removal of moisture.

28  The system as claimed in claim 24 wherein the adsorbent bed further
contains activated carbon or DAY zeolite for the removal of aromatics and

sulfurs.

29. A system for purifying a gas stream comprising least one adsorbent bed

selected from the group consisting of a Y zeolite or its ion exchange form.
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contains activated carbon or DAY zeolite for the

renmoval of aromatics and sulfurs. 34. The system as
webk@iroedod n cl ai m 29 wherein the adsorbent bedBCHDS2006/030860
~contained in a single vessel. 35. A system for

30. r erhbiei sygtammsrglaimad indaima2 %Wndh%ﬁ?aéﬂ&é@ i3 eafhon

at | east one adsorbent bed selected from
le){f(ﬁ(%Eé#%Hp consisting of an a Y zeolite or its ion

exchange form 36. The systemas clainmed in claim35

31, vio i System Ry BRIaE 26 aesan e dralis 15 Seladitb iam the
groliP'Gor&8ild 6f NBY; KY and KNaY.

32. The system as claimed in claim 29 where the adsorbent bed additionally

contains a dessicant for the removal of moisture.
33. The system as claimed in claim 29 wherein the adsorbent bed further
contains activated carbon or DAY zeolite for the removal of aromatics and

sulfurs.

34. The system as claimed in claim 29 wherein the adsorbent beds are

contained in a single vessel.
35. A system for removing impurities from a carbon dioxide gas stream
comprising at least one adsorbent bed selected from the group consisting of an a

Y zeolite or its ion exchange form.

36. The system as claimed in claim 35 wherein the adsorbent beds are

contained in a single vessel.

37. The system as claimed in claim 35 wherein the zeolite NaY.
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