1 0 SEP 2003 WD 00/ 56454 PCT/ US00/ 07466 | PROCESS FOR REMOVAL OF | ODf DESEP 2003
COVPOUNDS FROM NON- AQUEQUS ORGANI C MEDI UM Technical Field 5 The present

i nventi QP besakes generally to macroporous organofuncti ong&T@gbé@;‘th xane
resins and nore particularly to strong acid, silver or mercury-exchanged

macr oporous pol ysil oxane resins wherein at | east one percent of its active
sites have been converted to the silvet or nercury form 10 Background- Art-
| on exchange resins are well known in the art. Typically, such resins are

used as acid catalysts to synthesize various products., There is shown, for

exanple, in Unite teRtioVa: qE&ﬁD ?HH? | . the nethod
for the preparati g)r@)‘?ﬁ rrgg gﬁ&l Ogh e %ﬁ%ﬁgﬁon %Fﬁbﬁg | i near
or ganopol ysi | oxanes. Instead o usfn%E &fW acidic catalyst, the
15 reaction is pronoted by the use of a cation-exchange resin in the H+

formg_:i chci sF.r]Eadi ly renmoved fromthe polynerization mxture after
1

conpl e reaction. The catalytic efficiency of the

tion-exc ol ' LA I with a
o ar or ganereiet bieh S M0 en PR b I o 8 lnt R B B S
pr ocegésinsii@oreSpashicuitly 1o sthing acidStiniesr MaiceAl e¥Ranged #Rrddeods0 C pul | o et
al. a process for .20 nmaking bisphenol-A utilizing an ion exchange resin
cat al yelysdexrngmesps WopEIn trleast prrepeenst ahits pigasitesrhavBbsghenyerad ioghe

cont i nyous| re afred by reaction of phenol and acetone in the presence of
an aci*if® 062151’?%?‘9& °URder accel erated flow conditions with increased

t hroughput in order to increase.initial reactivity. The acetone and

bi sphenol -A are separated fromthe effluent streamprior to depletion of
#the a@tkereundhAreby the residence tine of the bisphenol-Ais 25 reduced and
undesirabl e by-products and color are reduced, In United States Patent No.
5,105, 026 t" pe gsing|are WRIL kpowR indhe fi- dNBIcARY. Spelbresins aregised 95 agidr i ng

car bogy L VERde bibgize vtk B, RGNt SRERE SRRERAIC 1 URSd SERraRE P
the piNesé/50¢,264 tarawiact al. the method for the preparation of (meth) acryloxyalky! group-
containing linear organopo]ysi]oxanés. Instead of using a conventional acidic catalyst, the
15 reaction is promoted by the use of a cation-exchange resiﬁ in the H+ form which is readily
removed frem the pelymerization mixture afier completion of the reaction. .Thc catalytic
efficiency of the cation-exchange resin is further enhancea if the resin 1s swollen with a polar
organic solv;-,ﬁt such as tetrahydrofuran prior to its use in the process. . _
There 1s shown 1n United States Patent No. 5,3]5,04;'2 1o Cipullo et al. a process for
20 making bisphenol-A utilizing an ion éxchange resin catalyst and an optional free mercaptan
promoter. Bisphenol-A is continuously prepared by reaction of phenol and acctoz;c in the
presence of an acidic catalyst under accelerated flow conditions with increased throughpﬁt in
order to increase initial reactivity. The acetone and bisphenol-A ;Ie se};aratcd'from the effluent
stref;\m prior to depletion of the acetone whereby the reéidence time of the bisphenol-A is
25 reduced and undesirable by-products and color are reduced. |
In United States Patent No. 5,105,026 to Powell et al. there is shown another pfocess for
preparing bisphenol-A. In the ‘026 patent the process generally includes reacting a carbonyl
compound with a stoichiometric excess of a phenolic compound in thc-presehce of an acidic
catalyst, crystallizing bisphenol-A and using an acidic ion exchange resin catalyst to con.vert at

30 least a portion of the by-product to bispheno].

lon exchange resins are also typically used to remove undesirable jonic compounds from



catal yst, crystallizing bisphenol-A and using an acidic ion exchange qq;ﬁ@Pgm3
catalyst to convert at 30 least a portion of the by-product to bisphenol .

| on exchange resins are also typically used to renove undesirable ionic
conmpounds from1 0 SEP NO3 WD 00/ 56454 PCT/ US00/ 07466 various nedi a. For
exanpl e, c¥? K¢ esins are used in their sodium or hydrogedGTE/$pPLL66

renove undesirable nmetallic ions fromdrinking water. So al so, such resins
are used in their acid (H+) formin |ikejsapplications in organic media.

Ani oni ¢ resins, on t he ot her hand, can be used to reane undesirabl e
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resin is |oaded with not over 0.5 nol of silver ions per

i m nodi acHtcatwiesofiupad agpraresatPt ¥heerp@!. 5, 220, 058 of Fish et aI Di scl oses
a process for ermvr 1.0 fr.om carboxyl.i.c aci nd/ or car boxyli.c
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in whi ChI&ﬂﬁhaﬁgm&lwr&lva%gypegheeéeaskmﬂ». %ﬁ%ﬁ%@@%glow.t h silver,

pal | adiumor nercury. In United States Patent No. 4,615,806 to Hilton there
i s18hown a pr dhereriedhowh ironfted Statesriainn ol 68i6dS 58 ombLaneids ef 810 mcoMpesitivpieions
medi a, such_as_acetic acid._ The rredlﬁal s_ 20 contacted with a-

macr or et FEHING Ginkingwalss §7ohe PUPOsT Bhiisiafacng s ‘B?f%%%!rfﬁé’or"@ irdifRi éh has
at | eas f. r | ver .or

mer cury FiAndEtRaObiaiplibSaifat EndiEoa BRI hEI S eoha IBhea win
bot h or gagi sver 0i rleFofdiier ionk Pet 0O dﬁmlﬁtﬁcﬁacdmant itati veI y rem)ved from

acetic acid in short contact timnes on the order of 100 seconds). The
resins of thelsited States PaieHtNor: Jashuetiah Diselesdsci pigeash éopenseing of

UnB ed S%o%c?e% f? 2 gar%oxyhc acids and/or carboxyhc acid anhydrides. The process described

involves using an ion exchange resin in which thiol functional groups have been exchanged with
silver, palladium or mercury.

In United States Patent No. 4,615,806 to Hilton there is shown a preferred method for

removing lodide compounds from nen-aqucous media, such .a_s acetic acid. The media is
" 20 contacted with a macroreticulated (macroporous), strong-acid cation exchange rcsin'whjch has at
least one percent of its active sites converted to the silver or mercury form. By way of the
method of the ‘806 patent, 1odide compounds, both organic iodides and ionic iodides are
quantitatively removed from acetic acid in short Contact times (on the order of 100 seconds).
The resins of the present invention may be used 1n practicing the process of United States Patent
25 No. 4,615,806 in order to remove iodide compounds from non-agueous media such as acetic

acid and acetic anhydride at elevated temperatures.

Summarv of Invention

There is provided in accordance with the present invention a macroporous, strong-acid
30 polysiloxane jon exchange resin wherein at least one percent of the active sites have been

converted to the silver or mercury form. Although it may be possible to convert from | to 100



25 No. 4,615,806 in order to remove iodide conpounds from non-aqueous 'rfeehifali0d
such as acetic acid and acetic anhydride at el evated tenperatures. Summary
of Invention There is provided in accordance with the present invention a
"MACT OPOr Oy o5ddu@Ng-acid 30 pol ysil oxane i on exchange resipriwoerdas at

| east one percent of the active sites have been converted to the silver or
.mercury form Although it may be possible to convert froml to 100 1 0O SEP
2003 WO 00/ 56454 PCT/ US40/ 07466 3 percert of the active sites of the resin
to the silver or mercury form generally speaking, at |east 25%of the
active getoest of thehetiveesien ofithe remtcethe edver or rieecusy formy gnsraily sppgiiealal jeags t o
75% of the active sites are converted to the.silyer nmeyc rm.as
descri b@d% ek tsiermar vestes of hgdpap aTe CoMNengade hsSivEy fé&?&?g%{ﬁﬁé@)’ %lg i/?"lf]ﬁﬁé)fﬂ’e
present invention have a ) ut 3 m per
gram FPSH %Y ‘:Iﬁtari‘?%wtege%g’gd?sg@éﬁldpgg?éuéf gof#gd?dg%?%k\j/hf&d%gﬁ?g typi cal . The
Macr opor es Oflnt%ﬁerra!?$H'1éﬂr%5ih§Mﬁao@oﬂhﬁr§e&9Itleniequrésentﬁ@vve&ntish hevod pore rolmed ofpor es
of from about to about 100 nanoneters énr’r). Characteristically, resins

i n Saccorfrtemalsowti It th abbet pméperaramnVeemiabertdrelorpheet 2! Ber gramped poreilpge b
the formula I; ,00 O-.S,6,0 Q 0--. Si.-(CH2)N SOBH 0 15 ereinnis
an* | nt eguRIcHlr ARSI PETS eV S RPN Ba g Apcipe Bt £
aci d gr%H?ut Satcl 60 SAbRRRE@tmE and thus n is conmmonly 3. In anot her
enbodi ment the macroporous, strong-acid polysiloxane ion exchange resins
20 utilized iChasaaidianite raditsintabergares enth thoprestnit veatien aredeadgppof repspeat

units of the fornmula 11:
units-of the formula I

10
o
- 0—8t O
0] @
= O--8i- -(CH,); -~ --SO;H
O
15
wherein n is an integer from 1 to 6. Typically the alkyl chains carrying the sulfonic acid group
has three carbon atoms and thus n 1s commonly 3. _
In another embodiment the macroporous, strong-acid polysiloxane ion exchange resins
20 utilized in accordance with the present invention are made up of repeat units of the formula II:
O
--0-8i--(CH,);— RX
s 0 (i
—O0—-8i—(CH,)y—SO,H
O
where R 1s 2 methylene radical, n 1s an integer from 1 t0 6, p is an integer from 2 to 4 and x is
30 optionally a hydrogen atom or the radica} -SH.

In yet another aspect in the present invention there is provided a method for removing




250 .. O-.S -(CH)- RX 0 --O-Si---(CH2):N SBH 0 where Ris a 10 SEP 2003
met hyl ene radical, nis an integer froml to 6, pis an integer from2 to 4
and x is 30 optionally a hydrogen atomor the radical -SH 1In yet another
aspect in nt invention there is provided a nethod f RPN 10
S EP 2003 5%88@%%%54 PCT/ USO0/ 07466 4 i odi de conpounds fromgngon-’ggEgous
organi ¢ nedi um conpri sing contacting the nedium containing the iodide
conpounds with a macroporous, strong-acid4 polysil oxane ion exchange resin
where at |east 1 percent of the active sites have been converted to the
silver or; I3 - dRb ERbroBMP ie@alrh @Bmpisih BRohBMERY | iQReSS,
t he organ]iogﬁ{ﬁecdg?l%/f)nqluﬁggg%:lgtaiq::@acq?ﬂg or 5 acetic anhygri dg allrlld thbet}iytgg?(ggﬁ]e
conpoundscdrtsihindahalddyde doagiodeds with aanpasroreus, ardng-zm &fpedyseidxapr ios eschange
accordance with the present invention, hexyl iodide is renmoved fromacetic
aci d. DetiFinethaeatieryitlinsreerhel R GERYS BIES F%"%Fé%ee CPREgied o s Ve HEPeFUR t h

reference.to several .e I - ; : odi Lk -at l.ve
only and {g)gnnﬁp 3 Wﬁc?l aﬁ@%ﬁi%%%&lﬁ?ﬁelﬂeﬁgﬁ |bﬂieﬁ?%rﬁc ﬁ{se%]sde E%J%tre{lﬁgdflﬁ Tt he
appended gleak ABnydHIR B8 GRGBE deRERIPoURS inéiDd@alkiyT BHidas PRCA partisuldily pedfaded 0
macropor ous, strong-acid, polysiloxane ion exchange resins where at | east
one per ceprocesh in hecoadance withitheprehent anvsation, hesyMedide as remaviad frinp gestic @eid.
mercury form Such resins are well known in the art, typically made 15 by
way of a so)-gel condensation process and are avail able from Degussa, A G,
Frankf ur t .. A B@g& sdpder the trade name Del oxan ASP. These T esins (prior
to and after conversron to the silver or mercury form have the properties
set forth in thee fivkhios indeskabee irl detail below with reference to several embodiments. Such

10 embodiments are illustrative only and do not limit the scope of the invention which is set forth in
the appended claims.

The present invention, in a first aspect, is directed to macroporous, strong-acid,
polysiloxane ion exchange resins where at least one percent of the active sites have been
converted to the silver or mercury form. Such resins are well known in the art, typically made

15 by way of a sol-gel condensation process and are available from Degussa, A.G., Frankfurt, Am
Main, under the trade name Deloxan ASP. These resins (prior to and after conversion to the

sitver or mercury form) have the properties set forth in the following Table 1:



WO 00/ 56454 PCT/ US00/ 07466 5 Table 1 Macroporous Strong-Acid Polysil oxahB SEP 2003
| on Exchange Resin 10 15 Trade Nane: Del oxan ASP Resin Materi al : Macr opor ous
or ganof uncti onal pol ysil-oxane Functionality: Chem cally bonded sul fonic acid
group H+ c i ty:0.7-1.1 nmeq/g (dry substance) Macroscopic

appear ance‘gﬁfbﬁféﬁgﬁon resi stance spheres or mcro spheres VaFfafjsgH07466
dependi ng on application, Particle size:0.4 - 1.6 nm(fixed-bed) 0.1 - 0.4
nm (suspensi on) Specific surface area: 40@-600 n2/g (BET) 1.0 - 1.5 m/g
(pore size: 6-12 nm) Pore Volune:0.3 - 0.8 m/g (pore size: > 30 nm 1.5 -
2.0 mug (total pore volune) Bul k densityp,R8 -1.2 kg/) (wet form shipping
wei ght) 0.20 - 0.35 I St er content:60 - 80% (delivery
forn) Typical True Bg%s’f’?é/g‘%’%oﬁg%ﬁ'%o%g‘?"é |¢?@aﬁ‘eef%'el§’é‘§\?f‘§e BEx? 230C
dependi ng on pH_value, nedium Range:and reaction conditions. Operating pH
range: 0 - 10 (tkehpeés Hemee dependent ) PepgratiSBg nmedi um Aqueous and or dani ¢

medium 1l 0 S E R&@DBlatenial; Macroporous organofunctional polysiloxane
Functionahty: Chemically bonded sulfonic acid group
H+ capacity: 0.7-1.1 meqg/g (dry substance)
Macroscopic appearance: Attrition resistance spheres or micro spheres
Particle size: Vanable, depending on application,

0.4 - 1.6 mm (fixed-bed)

0.1 - 0.4 mm (suspension)
10 Specific surface area: 400-600 m?%/g (BET)
1 Pore Volume: 1.0 - 1.5 ml/g (pore size: 6-12 nm)

0.3 - 0.8 ml/g (pore size: > 30 nm)

1.5 - 2.0 ml/g (total pore volume)

Bulk density: 0.8 -1.2 kg/1 (wet form, shipping weight)
0.20 - 0.35 kg/] (dry substance)
Water content: 60 - 80% (delivery form)
, Typical True Density: 2.0 g/ml
15 Operating Temperature Max, 230°C, depending on pH value, medium
Range: and reaction conditions.
Operating pH range: 0 - 10 (temperature dependent)

Operating medium: Agueous and organic medium -




6 WO 00/ 56454 PCT/USOQ 07466 Table | (cont'd) Macroporous Strong-Aci 40 SEP 2003
Pol ysi | oxane | on Exchange Resin 5 Resistance to chem cals: Delivery form
General Technical Description and Applications: Resistant to organic
solvents and strong-acids, not resistant to strong bases H - form

Advant ageome ¢apedsicat i ons for the DELOXAN(r) solid acid cafSFAPSPUR4ss are

in the field of ether formation, ether cleavage, oligonerization,
dehydration, esterification and transestﬁeri fications reactions. Extrene

stability of the catalyst is observed in“gas phase reactions and in the
absence of an excess of water. Special featyres of the catalyst ASP are
Its high activity and selectivity Tabledelcapdl nenti oned reactions. Its
hi gh structure st abiNhdrgpéroms Sueing-Agddtudysioxame JankxehangadiesPhape

stability, especially in _organic nedi 5 : t he

DEL OXAN( [ Besswirice tachemicalsal yst | BAHSIRIGA a0 Ve BISRLEARGSAIRY i | 1§ ng

of the beads takes place shou|d_ b 0J ; IS recomended to renopve

water froamthe wet delivery fn-%f%fan?ﬁongt&ﬁggféést B :

with al cbdiveanébrii:nal | y washi h§ - form . —
5 General Technical Description | Advantageous applications for the DELOXAN® solid

M + H
Strecessve—extiraci| On

o oottt

and Applications: acid catalyst ASP are in the field of ether formation,
ether cleavage, oligomerization, dehydration,
esterification and transesterifications reactions. Extreme
stability of the catalyst Vis observed in gas phase
reactions and in the absence of an excess of water.
Special features of the catalyst ASP are its high activity
and selectivity in the above mentioned reactions. Its
high structure stability (no swelling and no shrinking)
and shape stability, especially in organic media, is to be
stressed.

Drying of the DELOXAN@_ solid acid catalyst and
conditions where crushing and milling of the beads takes
p]éce shouid be avoided. Itis recommended to remove
water from the wet delivery form of the catalyst by

successive extraction with aleohol and finally washing

with the solvent to be used, if the catalyst is to be used

in organic, anhydrous media.

The resins generally have a pore volume of from about 1 10 aboui 3 ml per gram; while
from about 1.5 to about 2 m} per gram is typical. The macropores of the resin generally have a
10 characteristic pore size of from about 5 to aboﬁt 100 nanometers as can be seen from Table 1
above.
A resin such as that described above in Table 1 is converted, to the desired degree to the
silver or mercury form, by simply contacting the resin with the solution of the desired silver or
mercury jon for a sufficient length of time to ailow for association of the metal ions with the

15 Tesin.

The amount of silver or nﬂercury associated with the resin is not critical and may be as



with the solvent to be used, if the catalyst is to be used in organic,}0 StP 2003
anhydrous nmedi a. The resins generally have a pore volune of fromabout 1 to
about 3 m per gram while fromabout 1.5 to about 2 ml per gramis

typi cal . The nmacropores of the resin generally have a 10 characteristic

pore size 80 4¥¥f‘about 5 to about 100 nanoneters as can bePSE&RIEH Tabl e

| above. A resin such as that described above in Table | is converted, to
the desired degree to the silver or mercury form by sinply contacting the
resin with the solution of the desired silver or nercury ion for a
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the 15 resin. ver Mer cury asso S

not critigsaler@ny foRy Mefefsbly abbuPlp 12 96bht WO/0PL 88 ARAPTtht/SPR QF ARfenfy kW as

about | % of the active sites to as high as 100% of the active sites
conver t ednd pethhps motpeelerabty atout 60%. fThe pref@reafmeabisgiledout 25 to about 75%

are converted to the silver_or nercury form and perhaps nost preferably
about 50% Théspﬁoa?eé#w%rdﬂﬁaé%[ea%ﬁdsf%ﬁé}?Sﬂxsr S 1) SeRangg ye i S hed

; th - ‘ : . : el f it Use,
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previ oushyevRagTy e (6 ep@d t@1Hesiver foyshldced Bbwhakas andIsdd sramver rdabia iBgd
of silver treated ion exchange resin. The organofunctiona] polysil oxanes

i n accor gxgh@sgeviasin. t he present invention overcone drawbacks of organic

| i | jcati .virtue of their jnert natri terial and
10 txcel | ent | QB SEEPRIPFIG A Pe R UBE I 2Proria it 6 PIAsit dnverHen Guyreyar
process @%&M@oﬁ&éaﬁé’ﬁ'&l?ﬁéhﬁnQﬁaﬂy%pﬁ’@iti}ﬁﬁi Lfg%@ om&'srriﬁ%r@}da%?mmﬁ a and

obt ai ni ng products of conSistently“controllab size with a relatively

nadPow paxdellehtecosiprtibiditys pithairhossali cegagic fohemtsl Aersblegd psodess efploptdcfoons f or |
use i n suspension or as spheres \lghth | apeters of up for fixed

01,4 n
bed appl FEARTHW the oIy HIRRRDIEDS BHRWE KX gﬂlf&%?&ﬁ&%@ﬁ@nsgéfanlwov%lﬂabl%i gh
por osi tyg,b 6% ROk ggﬁsngfgga@&m@a@ﬁib%éoﬁ,f@@ 2 r@;rdaj@;@&f‘srtahoa%cﬁ&lg B, BET

surface areas (300 - . The resins are extre
use in suspension or as spheres with diameters of up to 1.4 m! for fixed bed applications.

Furthermore, the resins are characterized by their high porosity, large pore diameters (greater
15 than 20 nanometers) and high BET surface areas (300 — 600 m%/g). The resins are extremely
stable in gas phase reactions and in organic media. Special advantages of the catalyst include

high structural stability, that is, no swelling and no shrinking in organic media, high temperature

stability, e.g. stabihity to greater than 200°C.

20 Example 1
A 30 ml portion of Deloxan® ASP macroporous, strong-acid organofunctional
polysiloxane is mixed in 100 m] water with 8 grams silver nitrate. The material is filtered and
dned in a fluidized bed dryer, slumed in acetic acid and packed in 2 24 mm ID column. 50 ml
portion of acetic acid containing 0.2 weight percent methy] iodide is passed through tﬁc TESIN
25 bed 21 4-5 ml/min. (8-10 bed volumes per hour) at ambient temperatures. The methyl iodide is

quantitatively removed from the acetic acid.

Example 2
Acetic zcid containing hexyl 1odide 1s passed at a flow rate of 8.75 ml/min (10.1 bed

30 volume/hour) through a column consisting of 52 ml of silver exchanged, strong-acid,

polysiloxzane ion exchange resin prepared as in Example 1. Samples are collected and analyzed



stable in gas phase reactions and in organic nedia. Special_advantéldlséE%iz003
the catalyst include high structural stability, that is, no swelling and
no shrinking in organic nmedia, high tenperature stability, e.g. stability
to greater than 200C. 20 Exanple 1 A 30 ml portion of DE|O§§$§IQW@§E

macr opor oMe 06/8645s6ong- aci d or ganof uncti ona] pol ysil oxane is e ﬁOO n
water with 8 granms silver nitrate. The material is filtered and dried in a_
fluidized bed dryer, slurried in aceticgacid and packed in a 24 nmm JD
colum. 50 ml portion of acetic acid containing 0.2 weight. percent nethyl
iodide is passed thro

h the resi bed .at. 4-5 i /min. (8 1 |
per houjorznoatbieet. | BriseIdt BB TRS HEb AP D e e ede o de PEF 4

renoved omt he etic.acid. am ic acid containing hexyl iodide
is pass‘é(gd%%ﬂsamff |b§®P’PéRP£?8f”§’T§§ mkﬁrﬁ ]@%8%1 bed 30 vol une/ hour) through
a colum consisting of 52 m of silver exchanged, strong-acid, '

pol ysi | oxane i on exchange resin prepared as in Exanple 1. Sanples are
col | ect Edampitt ®nal yzed 1o SEP 2003 WO 00/ 56454 8 PCT/ US00/ 07466 t hr oughout

the run. The resin is effective for gquantitatively remvi L Qe de at
a Jevel of Heamplerhis rereptas F1GEBH (“p‘%BfeSB‘rlsr?BP%”L%e‘P eeléé‘lrgg'f‘hﬁéﬁrb%’ .“%g%’g‘%m e
3 5 Exanple | is {eﬁﬁggde&sﬂ%xcﬁ%té hat the resin is converted to the _

mer cur yFEPRCBY S AEG P71y S mercur i ¢ acetate instead of silver nitrate.

Exanple 4 Exanple | is repeated in the vapor phase at 150' Centi grade. 10 1
0 S E P 2003 9 CLAI M5 A .

Example 4
Example 1 is repeated in the vapor phase at 150° Centigrade.

10



1. A nmethod for renoving iodi de compounds from a non-aqueous organi ¢l hrbP Q083
conprising contacting the nedi um containing said iodide conpounds with a
macr oporous, strong-acid, polysiloxane !on exchange resin where at |east |
percent of the cationic ion exchange sites of the resin have been
converted to the silver or nercury form 2. The nethod according to Claim
1, wherein the iodide conpounds conprise al kyl iodides. 3. The nethod
according to Caim2, wherein said al ky? iodides conprise hexyl iodide. 4.
The met hod according to Caim1, wherein said organic nediumis sel ected
fromthe group consisting of acetic adlddIMEetic anhydride and m xtures
thereof. 5. The nmethod according to Claim4, wherein said nediumis acetic
acid. 6. The nmethod according to Claim5, wherein said nmediumis acetic

acid and thg ic.ﬁdiqctjheoﬁcto ounds ¢ rise heégy%?i adide. 7. The net had
according td- @& 10 2R &5 C?P?P(?HB-a ’&WV&“F%%%“W%H“’ Mhange
resin ink €88 tacmhR mddiPm EBAlaPM Lsai DB dRECBAPAENR Lh & GHNARS, do0 the
silver ?’?)‘F%mg. Thg%%%jh(‘)?j accordi ng gfso Claim 7,ﬁ$3hgtygei?f rom about 25 to
about FH8hpacid}solpdlokam on exoangg césangbers iat leastdf pardeat sf thengra@mdc ibn _
pol ysi | oxane i on exchange ‘reii n have- been caonverted to. _the silver form

9. Theekehanseisites s FeNEvEPshIonYeRgPdhhsitvse OHBErYPHIES: of t he
| il i : i . : bout 3
Py 02 it mEHSS AR E N CLAC AR Be YT Corn bR Bbrice 182001 9

pol ysi kggdze 1 on exchange resin have a pore volune of fromabout 1.5 to
about 2 nil per gram 1I. The nethod according to Caim1l, wherein the
macr opor es &f Taimethed yesiording HeClaim 2. 'e'iaernmsgedg #lyliipdideseomprise hexyldedide. t he

' ange of fr Qmﬁ%%éthgd § Qo 18&1 fo &lomom'ri?&gm'n%ﬁesta.tsd organic medium is selected from the

group consisting of acetic acid, acetic anhydride and mixtures thereof.

5. The method according to Claim 4, wherein said medium is acetic acid.

6. The method according to Claim 5, wherein said medium is acetic acid and the iodide
compounds comprise hexyl iodide.

7. The method according to Claim 1, wherein said strong-acid polysiloxane ion
exchange resin has at least 25% of its cationic ion exchange sites converted to the silver form.

8. The method according to Claim 7, wherein from about 25 to about 75% of its cationic
ion exchange sites of the strong-acid polysiloxane ion exchange resin have been converted to.the
silver form. | |

9. The method according te Claim 1, wherein the macropores of the polysiloxane ion
exchange resin have a pore volume from about 1 to about 3 nﬂ/g'ran;:. |

16, The method according to Claim 9, wherein the macropores of the polysiloxane jon
exchange resin have a pore volumne of from about 1.5 10 about 2 ml per gram.

11. The method according to Claim 1, wherein the macropores of said polysiloxane jon

exchange resin have pore sizes in the range of from about 5 to about 100 nanometers.




