WO 01/ 27051 PCT/ USO0On7789 SEPARATI ON OF HALOGENATED COVPOUNDS HELD OF

| NVENTI ON This invention relates generally to a nethod for the separation

of hal ogpeei/g@sconpounds, and, nore specifically, to a mechamsowi7?8%novi ng
the toxic 5 inpurity chlorofluoronethane (HCFC-31) froma product stream
of difluoronethane (HFC-32). BACKGRClJND OF THE | NVENTI ON Hi storically,

chl or of | uorocsqu:lbmﬁ,]]itb ﬂﬂy(? capacities such as
refrigerants, Toam bl ow ng ageva?é N/Af eani ng solvents and 10 propellants for

aerosol sprays. In recent years, h®EMROFINVENHONas been pressure to avoid.
their use due to their adverse effect on the ozone |layer and their

contribution to gigbaivenfiéiieldes fmaftiyuoathsthod forep sepagdtionusfder way t o
find suitable replacenents which are environnentall é acceptabl e. The

search for suielogsnated coppeunsiveands mers spesifieallys tga d gf Tsmoving the toxic
hydr of | b HE t The. .
nyar of | uoPoc APBBRIPT ailbetE (HRHC 32) ERE SRR Reaflor Trici et as

one such repldfigsreiiethabt (HFEL3P)Et hane has an ozone depl etion potenti al
(ODP) of zero and a very |ow global warm ng potential (GAP). A wi dely-used

met hod for preparing hydroflu 8?1511 W% fluorination of
chlorinated starting materi al gﬁggﬁ{;o na?\igl; fluori nat ion of 20 '
chlorinated stari i al ual I ul t tian of unwanted,
chlorinated by-pr 3&5@?&‘% ?(EQEH?)"PE %Wgtiﬁeﬁ%wd BERES to produce
a variety ofcaitifes sheh a¢lréfR C&é}ﬁﬂ@ M!’rp&%@)ﬁ% %eh&c k:}éghi'ﬁg solvents and

chl or odi f |l uor onet hane ( HCF di chl or uof omet hane (CFC- 12), and
chl or of | d@r ormopﬂlams(fbmoscﬂlspraymmrecejlt years) bowever ctheredtas \beénypresswe/tes  nany

Crpur oo, GAPHY e e g0¢ 8 B pdvidie ptct ORahe PromeIBYerane udr ¢HEDge
conventional gighitial Wathe: C%ﬁé’eﬁh&rﬂﬁ:', &R SmplEFFCunderWds o 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 hydrofluorocarbon difluoromethane (HFC-32) is of particular N
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 chlorin;ted staring materials usually results in the formation of unwanted,
chlorinated by-products. For example, production of HFC-32 tends to produce a
variety of chlorinated methane by-products including chlorodifluoromethane

: (HCFC-22), dlchlorodlﬂuoromethane (CFC—12), and chloroﬂuoromethane (HCFC- .

31). While distillation effectively removes many chlonnated 1mpuntles from an

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

toxic and tends to react with the desired HFC product.



be renoved to extrenely |low |l evels, for exanple, below 10 ppm because it
Is highly toxic and tends to react with the desired HFC p o280

01/ 27057 WEPAZHSA/ 27789 2 Therefore, there is a need to rfe’%@ga&l ori nat ed
met hane inpurities, particularly HCRC-3 1, froma product stream nore
effectively then through .distillation. The present invention fulfills

this need anpng ot RgefordReElsRdell t&renldie dnbfddGhttRtve iRRahtERED
EVMBODI MENTS 5 The present invention relates to the identification of a

comer ci al | y- paxtietlarhpHEFE6l Iy from apensiuplesireamhaererafiestiealy thenshrongh ed net hane
Inmpurities fram.a . prQaduct sirea ough | yneric, absorbents are known
to renove or g@fﬁm&mg‘f rgﬁep{ %ﬁﬂﬂﬁ&%ﬁmf @ﬂ%‘,‘&?aé?",“gﬁgwfghem cal Conpany,

Pol ynmeri c Adsorbent XUS 43493, Technical Bulletin 3. her eb
i ncor porated by rebﬁwoﬁmi%vMﬂNmmB%mt hat the

adsorbent of the present invention is particularly suitable for
sel ecti velS adsor bThepres¢ensinvention relates i the identification g€ agomumnergiglpounds. | n

particul ar, the.adsorbent af th resent inwention adsorbs chloginated
ot hanes. - suctvalebigaeBEr sdgnrben Barreapyet PBRPS sRlRe dimualerfbns > s
One aspect of plodfctRiReMNt AIKHIBRY dric bsBiRARSHe RhoWh itd derRoRObMEARICS

adsorbent to renove a chlorinated nethane inpurity from an i npure product
stream conpr freinar andhwhtey s eg. cRawdirainioalfeompamn Potymerid AdsorhetdXUS

met hane i npurity. a.preferre odinent, the ol r adsqrpent has a
pore size di s‘f#‘#égu{rnmlg%%&ﬁ%’! gr@@&fﬁh)y incqrporaed; yv%’rfr%S? 'tlﬁlﬁ) cqn
function t ' 3 ; : vat ed
car bon. Ilﬁlljc an%b?ﬁg?gﬁ%F éjr?{lggﬁ g%&ﬁ ?rg)r?ﬁ Po?ﬁé%%%gﬁ@eﬁ?ﬁ%m%g&l mat ri x
of at | east osuitabledds séleanively adborbing chigrinatedmethanesngven hatogemdtegpor osi ty of
at | east about 0.8 cc/?, an avertgge ore diameter of abqut 30 fo

compounds. In particular, the adsorbent of the present invention adsorbs

chlorinated 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 chlorinated 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 a
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,Cl, 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 adsor BY@BL2708h| ori nat ed net hane inmpurity having the foPFHUS00278IN\C1y !
XZ(1) wherein: each X is an independgently selected hal ogen; y> 1 and ‘
wty+z=4. Preferably X is fluorine. In a nore preferred enbodi nent, the

chl or of | uor one IR efRUCE0. SIRHRARomERT (ICFLOM, o5 1110
di chl or onet hehlerdtiifitortmethane! (CFH13), divhivradifiaofnidtiadne-(€FC-12) and -

chlorotrifl uoronet hane f(CFC— 13), dichlorodifluoronethane (CFC 12) and
conbi nat i ons cembinationsr offyocort mesecthereof. nln the mass profersedembedignenbaf thent  of |
the inventi : | Of L a I & i3 HCFC-31. 5 1n a _ |
preferred e%@&?%tﬁggﬁﬁgg%ﬁ%ﬁé‘géﬁ&%}L@t{(m‘géh a chlorinated nethane
of formula (1) and a hal ogenated conmpound.hayi {"9 foll ow forpmul a:
Cf H, Cl pX i( 2)  wh ewﬁgfe@gfﬁm&o%mmepﬂamﬁﬁﬁp %fsv%eetae@q%a% n ot-her
than 10 chl g{ckidGe of RSknill 2080 b g&f‘d* ] t Vi that 1~
Znz 10; n> p; ﬁozl; an%mgn@g=wp+%p§%rcg gre e@gﬁ%&enﬁgogﬁpﬂgﬁa&hd X -
I's fluorine, and, even nore preferabl <l..~y I N the nost preferred

enbodi nent, the product stream corrpri%gs*&!dzél(%)z. 15 It is believed that
pore distribution of the adsorbent may play a significant role in the

sel ectivity described #H6w®iN: (The scope of the invention, however, should
not be limted by any particutar theory of adsorption). As used herein,
"pore distribution" is a | exhaX’ isanahdepeatentlylseleaedrhatogan lotlisr\tikanpor osi ty

and the | og of the .
10 | chlorine; and

n, m, p, and k are integers with the provisos that 1 > n > 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, howeyver,
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 distribution 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 I

exponential increase in cumulative porosity. : It

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

distr i'bu%&&lﬁgﬁ acterized by a higher cunul ative porositpcafsyhgeti on of
the log o pore diameter than that of activated carbon. In a nore

preferred embodi ment, the  pore siz& distribution is characterized by a
cunul ative porosity as a function of the 1|og of pore dianeter of no |ess
t han about Ocrb3s-tinked st§tenid polymer hawdihg adbtal porobity ofatriedshabowt B rcolg, ap as a

f ti f the | f . dj t f t b 25 0. 45 /qQ.
The |inear. r 8YeREGRMGATBRCE of ot Sbéc?.ggé‘@séo?&wei"ﬁg‘ﬁ e
can vary, al thaueinodn® .rM&@P&-Ife ke Rt ﬁlit?iéﬁbdﬁ?iff‘&é({@[%&% 8N
exponentlal | NCr ease | cunurati ve ﬁ)OI’OSIt . n" a pre erre e (0] nt, t he

absor bent codpmetersis abowtt3s to abounss Agant BETesuAce ared 192 1eREBLROIN7 789 . 4
cross-linked styrenic polymer having a total .porosi tg of at |east about 0.8
cc/ g, an Se mulgr 8§8 meseoreferbly.dhe g?talamsmltyae apeptnb i@ abentA.2 568, thepeT

surface area_of . r I

porosity is %%'agé R&%adg% %t,gpgs\%ebrpgggo E%é@mg’ﬁ é&eﬁea?'gﬁﬂ‘?ggg‘lb%m&ggm%‘g& ngout 55
A, and BET sakPatoud] 860 m%/gat In $a Host BRiférrddaHb&dinehy thétotdll poi®si is
preferably, the total /por05|ty is about 1.1 to about 1.2 cc/g, the average
pore di anet erbow labboe/g4 thetayerdgeporg diametesrisiabous 48, andrthe BETasusface great

| east about 11%08 ;rgi(gq |2}”I the nost preferred enbodi nent, the total porosity
is about 1.1%2¥ g, Baverage pore diameter is about 46 A and the BET

surface area is about 1100 n2/g. 10 It has been found that polyneric
adsor beni® havi ng It kasteen dound tha) prIymetic adsosbantehaving:relativelyblovp moistirs

equi val ent a r ' lat.| ' i (= tent. .

Aacor di ngl y. SoReA G 1 BYpEaE sBviRpYadshyBenE et sBag BTN wojigore o e

than about 3Qfatext. V\Ab@?ﬂingl?l}ﬁﬂ alprefefrea Rhibodihtent)! 8 nfdistiitAdbnidhe # nd 0% by

wei ght, and, even nore preferably, no greater than about 5 % by wei ght.
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 embodiment, the beads have a
diameter from about 10 to about 70 mesh, and, more preferably, from about 20 to
about 50 mesh. Suitable results 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 preferred and commercially-available polymeric adsorbents useful
in the present invention includes 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



15 The configuration of the units of adsorbent may vary providing that the.
physi cal paraneters above are net. It has been found, howe 1

spheri cal WB&I%7achi eve the desired results. In a preferré@*@ﬁ%@%%nt,

t he beads have a dianeter from abous 10 to about 70 nesh, and, nore
preferably, fromabout 20 to about 50 nmesh. Suitable results have been

obt ai ned usi ngedfy %ibﬁﬁateh dtReheBmpafitiePRACRRVed! BHAE bWapbr-ARRe prdtiuél O
about 0.80 g/cc. Pr ceé?.erab Y, ﬁge appalpgnt1 density is %bou?é) . 30 Po about
0.70 g/ cc, andtrearnr Thebed shoubd be padked tightlBtb efisore thetiverydittleyrif pngfvapord and

commer ci al I y-avai |l abl e paol yneri c adsor hent sefyl .in the present
i nventi on i nc/SHeRE B@@E&ﬁ@qﬁpdﬂﬂpfﬁg‘{?s g‘gwéb&'eMthﬂ%C?W%m;ﬁﬁezs Dow

Chem cal, Md | | ched o} b Qo H8h@kkg i N
Dovex. pt i or ¢ “AAEsesheaci b Prodold Sdsrplib.-TSQECRRTMO L Baf Sadbpd
Form No. 157- QRapImaPBEREriédvivithin%binoad kangeiand imayobeodetetnsided gccoeding ence. I n

t he process of the invention, the product streamis grggt acted wth the
zeol ite by pakspwa Priscipise an@tpasticulahy, 49 grovids thequelseigd gengiies grser

absorbent in ei s i QL h I’aﬁagr@es rﬂ{t’zﬂ:%
however, . t hat aﬁ&eé g??é%{%%} %@%%ﬁ‘%%g 9 gﬁﬁgﬁroéa ore
chlorinated ngdprdduétrsbreaint witls theSpohhériv/sitottentparticlespincludings fornexaipld,
stream The bed shoul d be packed tightly to ensure that very little, |if
any, vapor stluidized o maxingtbedvofjpolymenc phsoshent particlesh Selectipe of e pastiele

contacting,the, adgorbent sufficient]lyv... ' r pt.j . I on of
t he pell e?osi é&eéﬂg%&ga %’es'ﬁ%gem n\‘)ﬁ?ﬁiﬂ%@?%ﬁg rﬁayo%gdertg%ggéand may
be det er m ned 286478igitd knbfm prREIPTesPind) PaRicelarly] 6 pravidé thepréfetred pofe provi de
the preferred densities describéd above. Various other techni ques known in

the art al so disjrithdions parosity and/or surfacsgreaasadeseriredaboyer eam with t he
pol yneri c absorbent particles, including, for exanple, fluidized or noving
beds of polyneric ghedohflptspaerveloitgof tiscpreductairean dviee thegpdlymerc 10 si ze

and bed shape may be varied within a broad range and may be determn ned
absorbent may be varied within a wide range. Generally, thé 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
1, 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 aboﬁt 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.
Typica]iy, the temperature at which the vapor phase process is conducted is between
about -50 and abbut 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 somjé extent upon 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



.according to known principles, and, particularly, to provide the preferred
pore diwhbidiBydsyon, porosity and/or surface area as descrpoewsenryyse The
hourly space velocity of the product stream over the polyneric absorbent
may be varied within a w de range. @enerally, the product streamis 15
passed over the active carbon with a gas hourly space velocity of about 5
to about 100klorinated Ampyrityfwheatits/absprption cgpacitychasbgen filed Regersratjorof about
10 to about 500h7 ' _ although.the gas hourly. space velocity may,b h
oreater o i TeRmiorprd Y Hfbg f A Rue . P RisdR Bl e AE piry oV e BeRBhr 1y
space vel oci pylyhfiricl dbSorbentiil 89atel Wmpérathre, Sfor BRathple, frenPatort 56% Gbout and,
again, this velocity may be nore or less if 20 desired. The conditions
under whi ch 15@° @y askprefendbly helopraboeh1009G.enti on i s conducted nmay be
varied w dely and generally depend upon the equi prent avail abl e.

Typi cal | y5 the temeonl t%tﬁégi’&b@sfbﬁth@p\fék@@trin_ﬁé}ﬁﬁﬂ, BrIoFifated infethatieduct ed is
bet ween about -50 and. about 100C, nore conveniently, between about 0 and

about 50C, 2Bmpwrities\aan bewffectively remeved fyomta privduat streamwithhbighsselectivityrhe
ill.be d t tQ.some. extent. th i qui d .

Phase cont acAPREESEREEE prestivetion je Parel R Y il for Rithevigk s

operati on pre$ it aRRbNRE Nr&RPEdmPriding HIC-BDOUtorIRample, iShad VaBA g&dn)f: that

suitable. Preferably, the process is Conducted at about atnospheric
pressure or e process of dheopresent imwentiort tan s esedfto ppely alvaparized puoguoent . 30

The bed ol yneri c, absor ben i1l require regeneragtion . to desorb the WO
01/ 27057%0%‘{%6@ bavingg spaceq Qﬁrwtwr%ftr@osqr?#ﬁmha{'??gmeﬁ)d e laﬁéa%i’?fg(ﬁd

‘v h . _ e § .
capaci ly asvg@%s&bkhte&th ESAR i dnBiBn o?ﬁ%a?%&%?f‘ﬁ%%ﬁ%ﬁc A utg @ gas

stream typically nitrogen Oor air, over sorbent at
el evat ed t enpeuwmttoresultfinm paxifiep ipeoduct streamb contafmihg lessthan 10 pphDEE HORC--
preferably b #ow about 100C. 5 According to the process of the present

i nvention, chHForinated nethane

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



inpurities can be effectively renoved froma product streamw th high_
selectivity. The process of the present invention is parti |- I
sui ted forWPMBWAg HCFC- 31 from a product strean1conprisﬁ%éhﬁﬁ@§§ ’ For
exanple, it has been found that the Pprocess of the present invention can
be used to purify a vaporized product 10 stream having a space velocity of
no greater than about 100 hr' in a tubepaseaE 2w th adsorbent of the
present invention over a period of no greater than about 4 hours to result

in a purified produ tre ntat nd | Exg§$§2?§§ép%The
foll owi ng exanpl es ?@ﬁa@éﬁ% g%?ﬁé@@f ggcf?giiisg%%? P%‘%z‘gﬁﬁg .5
inch di aneter py93énd thefldwobthedted gast Mbauréasasiitalrae ofist30 BAYErhe BICHEIRE
V493 to a bed height of approximtely 16.5 inches. The tubes were sealed
wi th gl ass wootonsentrasionavas deyn tond ppmiafter Seur hoyrs of-flowing the:feed gas through
nove. The botto f the tube was fitted with connections to accommpdate a
feed of an 20 e product stream conprising 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 streamcould 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 WO 01/ 27057

PCT/ US00/ 27789 7 EXAMPLE .2 Exanple 1 was repeated, except adsorbent used
was DOVEX OPTIPORE | A93 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 flowng the feed gas through 5 the bed.
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* CL V\F@ AIMED IS 1. A process for purifying a strggfiSempidesi ng a
hal ogena §(91/??)“%ound and a chlorinated nethane inpurity other than said

hal ogenat ed conpound, said process 85 conprising: .contacting-said stream

with a polynmer adsorbent to reduce the level of said | nat ed net hane
I mpurity, said poCyals adsorbent having a poummﬁm“ m ion

characterized by a higher cunulative porosit f the log of

pore di anet eW}}RTtIEﬂ activated carbon’ 2° The process of claim 1,

wher ei n sai corrprl ses a matrix of at | east one
cross-linked. styrenic oI 15 4. The.proc claim 1 .or

wher ei n sai d1~chl>/o %ﬂ f%ﬁ%ﬁ@ﬁ.%ﬁ{?@m CompriNng ﬁgafog F‘g"ow&la}?dﬁz
wher ei n each I a 20
S. The proce%}gfo%ﬁaygilem Q%Q h@“ﬁﬁ&#ﬁ%&% p‘#’g(’:gésis ‘?Ctgﬁ_al s 1

t hrough 4 whsmprsing:he space veI OCIty IS no greater than about 100 hr'

over a period of no greater than about 4 hours toresult ina purified

stream contai ni ng | essc4hadtingaid tx?mowf? oithér aisdrbenit to réeduc thd l&epr ocess

of claims 1 through 5, \/\herel n saﬁ ha oger?at ed conpound has the fornula
of said chlorinated methane impurity, said polymer adsorbent

having a pore size distribution characterized by a higher
cumulative porosity as a function of the log of pore diameter

10 than that of activated carbon.

2. The process of claim- 1, wherein said polymer adsorbent comprises a2 matrix

of at least one cross-linked styrenic polymer.
3.

15 4 The process of claiml 1 or 2, wherein said chlorinated methane impurity

has the formula:
CH,CL X,

wherein each X is an independently selected halogen; y>1 and w+y+z=4.

20 S. The process of claim 3, wherein X is fluorine

6. The process of claims 1 through 4, wherein the space velocity is no greater
than about 100 hr over a period of no greater than about 4 hours to result in a

purified stream containing less than about 10 ppm of HCFC-31.
7.

25 8. The process of claims 1 through 5, wherein said halogenated compound has
the formula
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where: each X is an independently sel ected hal ogen ot her gpl rine; 5
1z n z 1WOBRTES? k 21; and 2n+2=mtp+k. 9. The process of E&gﬂ%ﬁ? , &nerei n
Xis fluorine, p=0, and n 3. 10. 119 The process of <Ttaims T Through 7,

wherein said pore size distribution is 10 characteri Zeﬂ!m!ﬂ ﬂm L“ pve
porosity as a function of the log of p ' bei ng E gHm! Mt
0.43 cc/g. 12. 13. The process of clai%rfhg“‘?l'?ﬁfough 8, L @ma por e
size distribution is characterized by a cunulative porosity that increases
exponentially as a functy “of 15 the | og of pore dianmeter. 14. 15. The
process of clainms 1 through 9, wherein, said polyneric adsorbent conprises
a matrix of at |east one cro$3ch Xnjietn indppeadently salocted halegan niher than 5
porosity of at |east about O.ﬁo%gl/g, an average pore dianeter of about 30
to about 60 20 A, and a BET §u} €t area of at |east about 900 n2/g. 16.

5 12n210;n> p; k 21; and 2n+2=m+p+k.

9. The process of claim 6, wherein X is fluorine, p=0, and n 3.
10.

11.  The process of claims 1 through 7, wherein said pore size distribution is
10  characterized by the cumulative porosity as a function of the log of pore size being

no less than about 0.43 cc/g.
12,

13.  The process of claims 1 through 8, wherein said pore size distribution is
characterized by a cumulative porosity that increases exponentially as a function of

15 the log of pore diameter.
14.

15.  The process of claims 1 through 9, wherein said polymeric adsorbent

comprises a matrix of at least one cross-linked styrenic polymer having a total

porosity of at least about 0.8 cc/g, an. average pore diameter of about 30 to about 60
20 A, and a BET surface area of at least about 900 m?/g.

16.



