0 8 APR 2004 WO 01127057 SEPARATI ON OF HALOGENATED COVPOUNDS FI ELD OF

I NVENTI ON PCT/ US00/ 27789 This invention relates generally to a nethod for
the separation of hal ogenated conpounds, and, nore specifically, 88 A8R 2004
met hod of renoving the toxic 5 inpurity chlorofl uoromethane (HCFC-31) from
a product stream of difluoronmethane (HFC 32). BACKGROUND OF THE | NVENTI ON
Hi storically, chlorofluorocarbons have been w dely used in various
capacities such as refrigerants, foam blowi ng agents, cleaning solvents and
10 propel | antsgobprreser osol sprays. In recent years, however, P¢HE}RZHEE peen
pressure to avoid their use due to their adverse effect on the ozone | ayer
and their contribution to global warm ng. Consequently, attenpts are

underway to find sRPARRTEONGPHLECGENA THDCOOMBROUNDS onnent al |y
acceptable. The search for suitable re Iacegr?nts has centered generally on

hydr of | uor ocar bons (HFCs) whi ch do not e8 M orine. The

hydr of | uor ocar bon di fl uor omet hane (HFC-32? is of particular _interest as
one such repl acenent . This inventionwelaten gencaallydn aopethed fXIhetPaRUBBLEN i al

(ODP) of zero an:}-ﬁaﬁ)&\éﬁa; r%)?rllwp&l]&);) %%V\@l{n@s < ci)ﬁ%tlé E‘H]%'meﬁ'@ﬂ\@f ;rerﬁb%éjﬁ]e,]\!toki%ed

met hod for prepa uor oc¢ar bons i fluorination o
chlorinated star tinpgriffadhidrofibcromeinbne (HORE By frofl aiprodnettstreameof 20
chlorinated staring materials_usyally results in the formation of unwanted,
chlorinated by-p %‘?‘W@)@é‘rﬁl-e, production of HFC-32 tends to produce

a variety of chlorinated nmethane _by-products inc)udin

chl or odi fI uor onet hane (HCFC- 22), B# PBBPﬂ%f&PFEWgHe (CFC-12), and

chi or of | uoronet hane (HCFC- 31). Wile distillation effectivel Xr r.enoves many
I

chl orinated i npuriti edistodeallyn chigrafuergsahens havsrhegn widedy Hied iR VaROYsat ed

inmpurities, part icggic%és%uﬂ%(%éﬁ%gerﬁ@ " Um blowing agents, cleaning solvents and

10 propeliants for aerosol sprays. In recent years, however, there has been pressure to
avoid their uée due to their adverse effect on the ozone layer and their contnbution
to global warming. Consequently, attempts are underway to find suitable
replacements which are environmentally acceptable. The search for suitable
replacements has centered generally on hydrofluorocarbons (HFCs) which do not

15 contain chlorine. The hydroftuorocarbon difluoromethane (HFC-32) is of particular
interest as one such replacement. Difluoromethane has an ozone depletion potential

(ODP) of zero and a very low global warming potential (GWP).

A widely-used method for preparing hydrofluorocarbons involves the

fluorination of chlorinated starting materials. Unfortunately, fluorination of

20 chlorinated staring materials usually results in the formation of unwanted,
chiorinated by-products. For example, production of HFC-32 tends to produce a
variety of chlorinated methane by-products including chlorodifluoromethane
(HCFC-22), dichlorodifluoromethane (CFC-12), and chlorofluoromethane (HCFC-
31). While distillation effectively removes many chlorinated impurities from an

25  HFC product stream, some chiorinated impurities, particularly HCFC-31, cannot
readily be removed through conventional distillation. Neverthetess, HCFC-31 must
be removed to extremely low levels, for example, beiow 10 ppm, because it is highly

toxic and tends to react with the desired HFC product.



readily be renoved through conventional distillation. Neverthel ess, HCFC 31
must be renoved to extrenely |ow |l evels, for exanple, below 10 ppm

because it is highly toxic and tends to react with the desired HFQSH
product. 0 8 APR 2004 WD 01! 27057 PCT/ US00/ 27789 2 Therefore, therld AR Z
need to renove chlorinated nethane inpurities, particularly HCFC- 31, from
a product streamnore effectively then through distillation. The present

invention fulfills this need anong others. DESCRI PTI ON OF THE | NVENTI ON AND

PREFERRED EMBOYOWR7S 5 The present invention relates to thecrt/useozrse
i dentification of a commercially- availalyl e pol yner adsorbent that renoves

chlorinated nethane inpurities froma product stream Although polyneric
absorbents are known t Orp.gi) | fromajr .and water (see, e.g., Dow
Cheni cal Conpany, Pol yrer i cg’%%?ﬁ%}ﬁ%ﬁ%gm%§&b%’?mfﬁ%ﬁ'ﬁﬁ aog iImpyrfiesi n 3. 03
(her eby i ncor por atRagtidularly HGRGRL éom a btodaasstre@ okd effting Hﬁﬁ’éﬂ%ﬁ%@nt ly

that the adsorbentdis%h t he Bresent. I nvention is particul arYy suitable for

sel ectively adsor Byt &P§ Prateabinyention fubliviusmesdhamenenthers  corpounds. | n

particul ar, the adsorbept of the present invention adsorbs chlorinated
met hanes, such as HCFC @WI@%WU@WMWSSZ. 15

One aspect of &he presq,gt i nvention is a process of using a polymer
adsorbent to Fenove a'ChPEFFRAYEALMR:aRIpEIo; thpidentficationnf acommereisilysr oduct

stream conpri si nqvﬁlahglmﬁﬂ@tag h t.han,the chlorinated
nmet hane inpurity. In a pref erregJ e%goﬁl ?r%ﬁ?‘fest%hlgn %F%’Eﬁ“ﬁﬁyww fipag
pore size distri bRfadyet steemr adlthenglz polymeria absoibdntd dr¥ Rné\oh @5 fenYovaoréanics

function of the | of. pore dianeter 20 greater _than that of actiVated
carbon. In anot he?’g’&%g"r({rve"ﬁmeﬁ%cﬁ'%ﬁo,w Remisal-Gompany, Polymerisedsarbeat XI8

RN e i el
s particularly
suitable for selectively adsorbing chlorinated methanes over halogenated
compounds. In particular, the adsorbent of the present invention adsorbs
chiorinated methanes, such as HCFC-31, but not hydrofluorocarbons, such as HFC-

32

15 One aspect of the present invention is a process of using a polymer adsorbent
to remove a chlorinated methane impurity from an impure product stream
comprising a halogenated compound other than the chiorinated methane impurity,

In a preferred embodiment, the polymer adsorbent has a pore size distribution
characterized by a cumulative porosity as a function of the log of pore diameter

20 greater than that of activated carbon. In another preferred embodiment, the
adsorbent comprises a matrix of at least one cross-linked styrenic polymer having
total porosity of at least about 0.8 cc/g, an average pore diameter of about 30 to
about 60 A, and a BET surface area of at least about 900 m¥/g,

The process of the present invention has been found to be particularity

25  effective in adsorbing a chlorinated methane impurity having the formula;
CH,CI, X (1)
wherein: each X is an independently selected halogen; y>1 and w+y+z=4,

Preferably X is fluorine. In a more preferred embodiment, the chlorinated methane

impurity is selected from the group consisting of chlorofluoromethane (HCFC-31),



about 60 A, and a BET surface area of at |east about 900 nR/g. The process
of the present invention has been found to be particularity 25 effective
i n adsorbing a chlorinated nethane inpurity having the fornmul a: W&%ﬂl’
X=(1) wherein: each X is an independently sel ected hal ogen; y21 ﬁ
wty+z=4. Preferably Xis fluorine. In a nore preferred enbodi nent, the
chlorinated nethane inpurity is selected fromthe group consisting of

chl orof | uoronet hane (HCFC-3 1), 0 8 APR 2004 WD 01/27057 PCT/ US00/ 27789 3
di chl or onet ha@ 023857 40), chl or odi f | uor onet hane (HCFC-22), FPCT/USU0727789
chlorotrifluoronethane (CFC 13), dichlogodifluoronmethane (CFC 12) and
conbi nations of two or nore thereof. In the nost preferred enbodi nent of

the invention, tH&GBIneMARAHRECEB) MARGodiBofoiethahesSHERE),. 5 In a

preferred enbodi nent, separation is effected between a chlorinated nethane
of formula (1) articothifivogerettase (CHHEIGLtictiereidifigotometifane (GFCG) ot nul a:

CnHNC1PX k(2) wherein: .each. X is an_independently selecte al ogen .ot her
than 10 chl ori n&WM“H?S&tWB,0fMe Q‘eé?og‘ ?ﬁﬂ&d@?sﬁpﬁ?ﬁ%@%%%'ﬁggéh S hat 1
z n al0; n>p; Kvehtidn, RO ShIATAaHBthkne IMPuBitPisgiEF@LY, n s 3, p=0, and X
I's fluorine, and, even nore preferably, n =1. In the nost preferred

enbodi ment, tRe produgh a$héeRE SRPIAMERS sdfzfatidn is ckfeciell beveBR hichlogtatenat
pore distribution of the adsorbent may play a significant role in the
sel ectivity descmidteaheaifdomuly (1) and s bplogerfatedrompayshiiaving, the deliardrg farmwia: d
not be limted by any particular theory of adsorption). As used herein,
"pore distribution” is a linear relatioG3hGLXg@ween cunul ative porosity
and the |log of the

wherein:
each X’ is an independently selected halogen other than

! 10 chlorine; and

n, m, p, and k are integers with the provisos that 1 > n 2 10;

n> p; k 21; and 2n+2=m+p+k.

More preferably, n < 3, p=0, and X’ is fluorine, and, even more preferably, n =1.

In the most preferred embodiment, the product stream comprises HFC-32.

15 It is believed that pore distribution of the adsorbent may play a significant
role in the selectivity described above. (The scope of the invention, however,
should not be limited by any particular theory of adsorption). As used herein, "pore
distribution” is a linear relationship between cumulative porosity and the log of the
pore diameter. The preferred adsorbent of the present invention has pore

20 .distn'bution characterized by a higher cumulative porosity as a function of the log of
pore diameter than that of activated carbon. In a more preferred embodiment, the
pore size distribution is characterized by a cumulative porosity as a function of the
log of pore diameter of no less than about 0.43 cc/g. Still more preferably, the
cumulative porosity as a function of the log of pore diameter of no less than about

25  0.45 cc/g. The linear relationship of cumulative porosity to the log of pore
diameter can vary, although a portion of the relationship is characterized by an

exponential increase in cumulative porosity.

In a preferred embodiment, the absorbent comprises a matrix of at least one



pore dianeter. The preferred adsorbent of the present invention has pore 20
di stribution characterized by a higher cunul ative porosity as a fuﬂﬁﬁﬁﬁ@mﬁf
the log of pore dianmeter than that of activated carbon. In a nore
preferred enbodi nent, the pore size distribution is characterized by a
cunul ative porosity as a function of the 1|og of pore dianeter of no |ess
than about 0.43 cc/g. Still nore preferably, the cumulative porosity as a
function of t | og_of pore dianeter of no | ess than about 25 0.45 cc/g.
The linear rel F“%ﬁgﬁTp of cunul ative porosity to the |og of PEFESIEGIBHet er
can vary, although a portion of the relagionship is characterized by an -
exponential increase in cunulative porosity. In a preferred enbodi nent, the

absor bent conpri sesoss-linkéd styredic ﬁﬂy&&&ﬁbin@{&%@l §or6§?§ %Q&Mg?ﬁtl&goéz% )a/\n of

PCT/ US00/ 27789 4 cross-linked styrenic pol ynmer havi'ng a tot por oS

at | east about 0.&Ver@ggporgdliamgierrof gbowiOcto @abeutdle, anfl BRI surfide tageaadiat tea§O
A, and a BET surf gg&ay I about 900 nP/qg. Mre preferably, the
total porosity is aﬁ'loutoe%.‘?é'c)g g,ﬁgf@ébgggﬁepg@mramtag?uti]sle%éu?vggngre

about 55 A, and BEinmerfisebounBsao hisoud55 1A and BEITOMEAdORS: B 2 RdaGe abShi 1dooTor €
preferably, thg tOtgj’;H golé)OSitérﬁi s about 1.1 to about 1.2 cc/g, the average
pore dianeter Ps Abdut %6 Mo BisETRbIKOthA tota] nerasity isabput Ll fta @boutr ba ci/g, the

| east about 1100 a¥repe URshe St dj ) e total porosity
is about 1.16 cc/g,rﬁgt hﬂé&gverae e p%%?glﬁ!?rg%g?fq)g’ %’EEE(;@ Bftéﬂjﬁ',&agﬁarefﬂﬁatBET
surface area is 4B#aboatiG0meY/g). Inheimoshpsfdredrenfoodineént, thé gl podyity Gs

adsor bent s havi ng tivel ow noisture content tend to outperform

equi val ent adsorbgélﬁthé‘:ln&{% tbeé?‘éfﬁg\?w ﬁ'ﬁﬁ'ﬁteﬁﬁiagf’ﬂ‘r A the BET surface area
Accordi ngly, in aismbeter0edn’ggrbodi nent, the noisture content is no greater
t han about 30% by wei ght, nore preferably, no greater than about 10% by

wei ght, and, Byen nor enNaebhabbit oA Eddsh Bl eV 100eh it e 1°
The configuration of the units of adsorbent mgy var ﬁ%ﬁcﬁﬁvﬁdﬁtﬂ‘%’a‘f‘g’fﬁg
content tend to outperform equivalent adsorbents having relatively high moisture
content. Accordingly, in a preferred embodiment, the moisture content is no
greater than about 30% by weight, more preferably, no greater than about 10% by

weight, and, even more preferably, no greater than about 5% by weight.

15 The configuration of the units of adsorbent may vary providing that the
physical parameters above are met. It has been found, however, that spherical
beads achieve the desired results. In a preferred cmbodimcnt, the beads have a
diameter from about 10 to about 70 mesh, and, more preferably, from about 20 to
about 50 mesh. Suitable resuits have been obtained using an adsorbent having an

20 apparent density of about 0.20 to about 0.80 g/cc. Preferably, the apparent density
is about 0.30 to about 0.70 g/cc, and, more preferably, about 0.34 g/cc.

Particular preferi‘ed and commercially-available polymeric adsorbents useful
in the present invention inciudes DOWEX OPTIPORE 493 Series (available through
25 Dow Chemical, Midland, MI), especially V493, which is described in detail in
Dowex Optiore Adsorbents, Fluidized Properies of Dow Polymeric Adsorbent,
Form No. 177-01731-5970RP (May 1997), herein incorporated by reference.

In the process of the invention, the product stream is contacted with the
zeolite by passing the product stream over a fixed bed of polymeric absorbent in

30 either the liquid or vapor phase. It has been found, however, that more effective



physi cal paraneters above are net. It has been found, however, that
spherical beads achieve the desired results. In a preferred enbgﬂjgﬁpﬂm4

t he beads have a dianmeter fromabout 10 to about 70 mesh, and, r
preferably, fromabout 20 to about 50 nmesh. Suitable results have been
obt ai ned usi ng an adsorbent having an 20 apparent density of about 0.20 to
about 0.80 g/cc. Preferably, the apparent density 1is about 0.30 to about
0.70 g/cc, and, nnnﬁrpreferably, about 0.34 g/cc. Particul arpptpifihad and

comer ci al | y-%’:ﬂ"fzé e polyneric adsorbents useful in the present

i nvention includes DONEX OPTI PORE 493 Series (available through 25 Dow
Chem cal, Mdland, M), especially V493, which is described in detail in
Dowex Opti ore Adsssmagal of ctifbrifiatidzsdhdne dppurites ioichixyed Beihg aorpar-pladsopivdndt,

Form No. -177-01731-5970RP (Ma 97 erej n i ncorpor at ed. .teference. In
the process of th¥T Ay e ,Sh‘%/'ﬂég‘bl’%f&ﬁ&g yrtgléﬁf‘irg BE&H?%?{"Z% ‘&H’h VERY
zeolite by passi n&r%ﬂﬁﬂeaaq%ua{*{jﬁaw@ﬁu&gﬁitx@sbdﬂaﬁh&ft c&ﬁhéﬁﬁ?ﬂh@

absorbent in 30 either the liquid or vapor phase. It has been found,
however, that nor adsefteatsufficesygioaremate adsoytonl/ Svlesonmt the BAist size gl bel

removal of chlorinated t hane i opurities | | | - pbhase
product strea QWBC ] hVSﬂF‘(i.Iwb mpaa%r%dgdmfl gﬁ%f$@g¥§gg%§ﬁ&gec?ﬁ%t@p@'g&h
little, if any, VWnpﬁﬁdéﬂa@dh@,rM@lirbtm@bﬁd&nﬁhmﬁmﬂ&ﬁim@ts&mﬁdbed
wi t hout contacting the adsorbent sufficiently to pronote agaseargtion. i
Sel ection of the MvEetVasionsolstitephniquss krapaeinths apalspapaxbe yed forcontasting 4

range and may be t ) | . I AR d g
e £| gpgtﬂeeaﬁf)?gl? gire;bggﬁn%nciﬁﬂgﬂ'ﬁerﬁ \R! eludfg? for example,

particularly, to pr ensities described above. Various
ot her techni ques Rnidizad ion mdvingahetls of pdymenic dbgothsetcpatiinlese oSelection ofj thetpagticle

roduct streamw t.h th ol ymeri c, absor,bent rti,cles, i,ncludi n f.or
gxarrpl e, fl u%i z 8 Wf%hﬁbe Bay ke chﬂowgmgi%ﬁmgb%%ebaéﬁtrﬁ%;% ?eg?ré“su.wd
Sel ection of the pabldisd B Kidwh prcipld, HRY padiiomarlppy frevide tiegdeforred porea

broad range and may be determined according to known principles, and,
particularly, to Pieibutientpesosityand/or sufasepsa as described above.

The hourly space velocity of the product stream over the polymeric
absorbent may be varied within a wide range. Generally, the product stream is
15  passed over the active carbon with a gas hourly space velocity of about 5 to about
1000h™, and preferably with a gas hourly space velocity of about 10 to about 500h"
!, although the gas hourly space velocity may be much greater or much lower than
this if desired. A corresponding liquid hourly space velocity for liquid phase
operation is about 1 to about 30 h™, and, again, this velocity may be more or less if
20 desired.

The conditions under which the process of the present invention is conducted
may be varied widely and generally depend upon the equipment available.
Typically, the temperature at which the vapor phase process is conducted is between
about -50 and about 100°C, more conveniently, between about 0 and about 50°C,

25 and even more conveniently at about room temperature. The pressure will be
dependent to some extent upor whether liquid or vapor phase contacting is chosen
and the operation temperature, although an operation pressure between about 0.1
and about 30 bar is generally suitable. Preferably, the process is conducted at about
atmospheric pressure or slightly below to avoid the use of specialized equipment.

30 The bed of polymeric absorbent will require regeneration to desorb the



di stribution, porosity and/or surface area as described above. The hourly
space velocity of the product stream over the polyneric absorbent may be
varied within a wide range. Generally, the product streamis 15 B£§§@dmﬂver
the active carbon with a gas hourly space velocity of about 5 to about
1000h-", and preferably with a gas hourly space velocity of about 10 to
about 500E °, although the gas hourly space velocity may be nmuch greater

or nmuch | ower @ng}zd.mgﬁi s if desired. A corresponding |iquid hlp&t,%%%g%ce_
; , ain,

velocity for liquid phase operation is about 1 to about 30 h'

this velocity may be nore or less if 2® desired. The conditions under
whi ch the process of the present invention is conducted may be varied

wi del y and gener aldhipringisenpuniiyrwhenatsetysorpti@rtapasioy haatblen filldd, pRegenkedatioh he

tenperature at whi apor . phase process is conducted is between about
-50 and about 100 ,J}n%ér]%’@&ﬁs%ﬂ?@ﬁs{“ﬁ“%ém Y BIrR8en il ovsp the bedmf

and even nore conyelynstid dbsetberd ROMEVAQPIRHPEARRE Aol E@amﬁﬁ,efr%%ﬁﬁé’tr $ i dpbuPe
p

dependent to some exjent upon whether |iquid or vapor ase contacting Is
chosen and the opePati ¥ Rrefepblyhelews abeuttlRdUGh an operation pressure

bet ween about 0.1 and about 30 bar is generally suitable. Preferably, the
process i s conducted atAcgtrding to shenpropdse of the presestuineention Sthlghidiad fedhans t 0

avoid the use of Lalized eguipnment. 30 The bed of polyneric absorbent
wWill require r ege?fg&gﬂt"?%rfa’? ge 5@%‘%’3 g?'trﬁ'é'obedgr%ﬁ PrEGHF! HES30) Yoth (iigh selectivity.

PCT/ US00/ 27789 6 Thilpesdessadfasl prakuat invintdheis phiizuRR§ SrelitsuftSd fRefble HSrC-
been filled. Rege may be perfornme assing a gas strean‘F

H?r ation rmed b

typical Iy nitrogen! &omaprodyeistream coppaisise Hﬁgyﬂgmﬁor examipdoy ib bag bexn fedral/thhed

tenperature, for WJﬁ hemrlhn 0, 50 and preferably

bel ow about 100C. 5 Acco? glf ngli%o tﬁ‘i"%ﬁ%‘i‘g‘g‘g‘%o\“‘%‘ r%%%‘?qls"e\fﬁmﬁfﬁ?ewﬁw,

chl ori nat ed i hasteeam haing 4 spase edlocityeofafol greitenbhiy abRHVIG drf IQGMuBe paAEHCt

stream wi t h high se&\e%t i‘_gi tt% . . . i
with adsorbent of the present invention over a period of no greater than about 4

hours to result in a purified product stream containing less than 10 ppm of HCFC--
31.

The following examples serve to illustrate the invention:

15 EXAMPLE 1

A 0.5 inch diameter by 19 inch long Teflon tube was packed with DOWEX
OPTIPORE V493 to a bed height of approximately 16.5 inches. The tubes were
sealed with glass wool on top and bottom of the bed so that the bed could not move.
The bottom of the tube was fitted with connections to accommodate a feed of an
20 impure product stream comprising HFC-32 and 549 ppm of HCFC-31 at a rate of
13.8 g/hr. The top of the tube was fitted with connections so that the purified
product stream could be collected as it exited into cold traps. The HCFC-31

concentration dropped to 142 ppm after one hour of flowing the feed gas through
the bed.

25



The process of the present invention is particularly well suited for

removi ng HCFC- 31 from a product stream conprising HFC 32. For exanple, it
has been found that the process of the present invention can be gPrRte@P
purify a vaporized product 10 stream having a spaces velocity of n tbr
t han about 100 hr' in a tube packed wth adsorbent of the present
invention over a period of no greater than about 4 hours to result in a
purified product sgngszam contai ning | ess than 10 ppm of HCFC pdtnisdor97se

fol |l ow ng examﬂ Qe ve to illustrate the invention: 15 EXAMPLE 1 A 0 5
inch diameter by 19 inch long Teflon tufe was packed with DONEX OPTI PORE
V493 to a bed height of approximately 16.5 inches. The tubes were sealed
with glass wool on top and bottom of the EXRAMBLE hat the bed coul d not
nove. -The bottom of the tube was fitted with connections to accomopdate a
feed of an 20 inpure pExdmple ISWﬁﬁﬁmmwquitﬁ@okm&%dm WEJDM‘IPORE
HCFC-31 at a rate of 13.8 g/hr. The top of the tube Wagé itted with

connections so th&f‘%#@‘ﬁﬁﬂp’f”@dhe ﬁ%éﬁ%f"%‘c"?"é’%ﬁﬁ%%ﬁﬂ%o 308/ e dhs HGEC 3
exited into cold i’%gﬁtra t r ter
one hour of flow %\6 u} Jbgg‘g;“?ﬁ? ﬂp&%t?ﬁgﬁlbﬂggﬂ gSffbgﬂgggnge% mgﬁ
01/ 27057 PCT/ USOOthzZJEBQ 7 EXAMPLE 2 Exarrpl e 1 was repeated, except

adsor bent used was DOAEX OPTI PORE L493 and the flow of the feed gas

m xture was at a rate of 5.30 g/hr. The HCFC-31 concentration was down to
7 ppmafter four hours of flowing the feed gas through 5 the bed. 0 B APR
2004



8 WHAT IS CLAIMED IS: 1. A process for purifying a streamconprising a

hal ogenat ed conpound having the fornula C' HhnCp Fk , wherein n <_ 3;
p=0; k > 1; and 2n + 2 = mtp+k, and a chlorinated nethane inpurit havinP
the formula CHw Oy F, whereiny > | and wty+z = 4, said process]8 APR 200
conprising: contacting said streamw th a polynmer adsorbent to reduce the
| evel of said chlorinated nethane inpdrity, said polyner adsorbent having
a pore size _distribution characterized by a higher cunul ative porosity as
a functi onWIATAR CLAIMEI? IS50r e di ameter than that of activated carbon. 2.
The process of claim1, wherein said pol yner adsorbent conprises matrix of
at | east ohe crAggotdss kadwifyingai trepml opmprising. a flegqpatsdeompofing having 1 or

| ai m 2, in t | pcity i t h 100 h

Seri ou-of | TR A by B +BHFET < B K2 15 nd PReT 0 Sripeknpnd 20" 2
containin - T : ' 1
CoTsR! e setGridutd bkde BRAL, bty thelforflula CEMPCRTES bitheifdy =M ofa 21

curul at i vewpprosidt saidiproaedswoniprieimgof the | og of pore size being no |ess
t han about 0.43 cc/

. 5..The process of any. of clainms, 1 to 4, wherein said
pore size dist r?%’lﬁfﬁ%Bﬁ spid St{‘?larg‘r ‘é’&‘ﬁé? P@e‘é’&i‘e‘bgdsgﬂﬂﬁ%ﬁﬂ Zequge i feysh 9§sq111|at
i ncreases expong{ibiigtdd/ ni’e?hﬁefﬁ'ﬁ]ﬁﬁ-i'tﬁnsaﬁ)cf pob!%ﬁer'éllﬁo&fenﬂoﬁﬁﬁng”zﬁggiﬁe&ize 6. The

process of any of claims 1 to 5, wherein'said polyneric adsor t

conpri ses a mat disttibufiomthdracierizedrby achigher-dumilastye oyesétiiag apgunstipsyofithei ng a
total O porosi f at.least. 0. clg,...an,average pore dianmeter of 30 to
50 A and a periobelppBiuniREtmg thaf 6f SRR HRRE"T

2. The process of claim 1, wherein said polymer adsorbent comprises matrix of

at least one cross-linked styrenic polymer.

3. The process of claim 1 or claim 2, wherein the space velocity is no greater
than 100 hr'! over a period of no greater than 4 hours to result in a purified stream
containing less than 10 ppm of HCFC-31.

4, The process of any of claims 1 to 3, wherein said pore size distribution is
characterized by the cumulative porosity as a function of the log of pore size being no

less than about 0.43 cc/g.

5. The process of any of claims 1 to 4, wherein said pore size distribution is
characterized by a cumulative porosity that increases exponentially as a function of

the log of pore diameter.

6. The process of any of claims 1 to 5, wherein said polymeric adsorbent
comprises a matrix of at least one cross-linked styrenic polymer having a total
porosity of at least 0.8 cc/g, an average pore diameter of 30 to 60 ,3; and a BET

surface area of at least 900 m” /g.



