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PREPARATION OF ACETIC ACID FILED OF THE INVENTION       The invention relates to
preparation of acetic acid. More particularly, the invention relates to a method for producing  acetic
acid with a reduced level of aldehydes BACKGROUND OF THE INVENTION      Prior to 1970, acetic
acid was made from methanol and carbon monoxide using cobalt catalysts. Rhodium catalysts, which
were developed later by Monsanto, for acetic acid  synthesis, are much more active than cobalt
catalyst, thus  allow lower reaction pressures and temperatures . Most import tinily, the rhodium ca
talysts give high selectivities to acetic ac id.      one p rob lena with the original Monsanto process is
that a largc antonnt of water (about 14'1/0 is needed to prod-lac:0 hydrogen in the reactor via the
water-gas shift  reac Lion_ WU ter and hydrogen help to convert P.hat and Ft N(1T) species to the
active 1-21a( I) species _ "l he large anact tint o r water increases the amOn-tit of hydrogen iodide
present in the reaction system, wlaicla is Highly c-cm-osive Fin-Met removing a large amount or water
from the acetic acid prod-net is costly.      In the late 1970s, the Monsanto process was improved by
including an iodide salt sitch as lithium iodide to the rhodium catalyst system. ninth-tint iodide
increases the catalyst stability by minim-17:i rig the side react; 0 'is that -prod-nee i nactie         III)
species and there.tiDre the antonnt or water needed_ is reancea_ I-Tow ever, the high concentration
of Ii thi nun iodide promotes stress crack corrosion or the tea ci or vessels . tirtherm ore, the lase of
iodide salts increases the iodide imptirities in the acetic acid product.      In the late 1990s, al_10 titer
I110 a LI JP_ carbonylation catalyst  system was developed. The catalyst system uses a pentavalent
Cro-utp VA oxide slags h as trip la en3rIp ho sp hi vie oxide as a catalyst stabilizer instead of an iodide
salt. The catalyst system not only recinces the am ci Lin t of water needed Litt also increases the c
art-in ny- I ati on rate and acetic acid yield_ see T.T.S. Pat . TT . 5,817.869.      One challenge  stiII
facing the intins try is that lowering water concentration in the methanol curb titayla lion results in
increased aldehydes formation. Methods for removing aldehydes from acetic acid product s are
known. tor bastmc e, Li _S. Pat No. 6,667,418 discloses a method for reacting, aldehydes imptitrities
with air, hydrogen peroxide and other free radical initiators in an integrated acetic acid production
process at an elevated temp erantre . Intro due ing free radical initiators in acetic acid proanction
processes is inadesirab le because some Free radical hi tors are explosive and y present safety
concerns  . Li t . NI o . 7,345,197 disc loses a me Mod for removing aldehyde impurities from acetic
acid that C - pri se s ex Ira c ling the aldehyde imp u ri ti es _nom a me t layl iodide solution such as
the decanter heavy phase with a polyol. After the aldehyde impurities are Yeaa0Nted , the methyl
iodide heavy -phase is recycled to the c-arbonylation reaction. IT Pat_ T.40 - 7,485,749 disc loses
another method for rem 0 NZ - t p, aldehyde i Limn riti s fro in an acetic  ac stream in an acetic acid p
rep a ra tion process The the tlaod cci nap ri s e s rca c t - nag aldehyde imp ttri ties with a hydroxyl
compd. wad. in a drying di still. tion co 1 it inn or a c otarbined cc, 1 it 117_11 t ci fc, nat e orre -
spcnaclins a c et als. L1.S . NI o . 7,524,9 g g disc loses a me tlao for preparing acetic acid.
comprising reacting a portion of the heavy, 01-P, ath c phase otira-prisin 1110 stly methyl iodide and
aldehyde imp-twill es with a hydro,ty1 c ompottnd to convert the a I clehydes into ac eta I s. The rte.
eta Is are disposed of as waste.     mere is a continued need for improved methods for proant:ins
acetic acid wilt low 1 eye] o r aldehydes. ST I1\1M.A.12.-Y- OF' TI-TF__ IT?Twv-F,T6-7-FTC. /NT
--rite invention is a ntetitoa for reancins aldelayde impurities fi-onr a stream in an acetic acid prodal
ction pro c es ss by rea ct - ins tracthatacil and carbon tingrancaxicle in the presence of a ear-bony!
atiori c a ta ly st. The rriethcad co nap ri se s reac tins an a Icleliyac--contaiiii Ins stye-am with an
alcohol to fcp run an ac. et a 1 - c on t a inin5 s trea in 21/2_n a eel enriched s ta-ealia i S Separated
Pro ra ta 1 -contain in5 stream and men by dna 1 y zed to form_ a lay dro ly si s mi,claa re cotappri
sins the a lc oho 1 and the elay des . 
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-The alcohol is isolated from the hydrolysis mixture and nscr.a to react with thc al deb3rdc-containina
stream to form the acetal-c..--okatainins stream C_-'12.11""I'101"4 01-" 1 ' _El11-.1-'7 .-'1*--1"1-1 0
r--1               --rne present invention is a tnetlao d ter reda c ins aldehydes in an ac.-- tic acid
production process. The acetic- acid is pro-ant: ea by _reEtc-tins methanol and carton monoxide in the
presence of a c arlpony 1 ati o ii catalyst tab 1 c. carho nylati o ii ca talys Is Mc-inde rlac,cli 0111ly st s
and nidia 111 cats table rlacadi tirla catalysts are ta lash t, For example, by 1J _Fat. Nb. 5,817,869.
Sal ita b 1 e rho chi nap catalysts  are formed           rhodi/1M Metal and modit 1111 c nap o n lad s
l'referably, the rhoat-um compounds are selected from the sron p consisting or rho arum s a Its, rho d
inna 0,Cides, to orsa no -rho arum compounds, coordination c 0mi:up-lands of _rho dinna, the lace,
and mixt-a re F. till era-YE Pv10 re preferably, the r-la odin In en nap cpn. n ati are siz-lectc..-_-.d fl-0
Ill thin 5 I-00p CO It Si Sti n 5 Of F211 F211 (C7C ))C71, 12.1a(C7.1-1,C7( ), 1-21,((71-1,C7C ),
T-112. la (C.70)_,T_,, the like, and ntix tares there(' F. Most preferably, the rhodiLim comp o Lind s are
selectea from the sr-0km consisting of I lala(CO),I, ala.(CI C'0,), the like, and mixt-Lire s thereof,
Suitable iridinm catalysts are takasht, for example, by U.S. Pat. bTo. 5,932,764. Suitable iridinn
catalysts are formed   iaIn ;miditan metal or i ml din In enun pounds - E,ca Inp les of snit-able iri clinmn
compontads itachade TrC71,, TrT, , I r13r,, (C.70) ,T " [Tr(C.70), C.71] Efr(C.70) ,F3r] " FITr(C70),,T "
I-111-(C) , .13r" 1-11r( C_'(_3)-,1" 1-11r( C21-1, )1, (C'0)-, , " (C_70)1 " IrO, ,acac)( C' 0 ), ,ac ),, 1r(),
and Ft Pre tem b ly, the iri aitt in compounds are selected troop the sroa a p consisting of Oldinin a c
etates  irid iron a c etyl a ceto - mites, the like, and trmitares thereof. More prefer-ably, the irid in in c
camp canna s are it-it-m.3m a cetates. TEhe iricliiani catalyst is preferably lased with a co- cata lyst I
re Feri-ecl cci-catalysts in cl ncle metal s and metal co naraca kin cis selected from the sl-Ouira cOfl Si
s ti s,C, F osirii inn rlaen rki t laeni Li kaa, cachninna merc Liry, zinc s lli LI na, indium, and inns, ten,
mei r cornponnds, the like, and mi tnres mereca IT More preferred co-catalysts are selected from the
sronp consist ins of ru theni Lim_ cc_naapo kinds and o SliailL1111 (-7, nap Li lad s       st preferred
co-catalysts are I-Lathan-inn c onapouracis. F"refcral-a13r, tl ic -c ata 131st s arc halo en -frec en
napon lids sue la as acetates. 
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The am 0 nn t ofcatai yst nsed in the c arboriy1atiC)111 reaction is ClIC ra I ly 300 to 900 parts per
Ilion (ppm) of the reaction itmi,ct Lire               -The carbcany lati on reaction preferably uses a catalyst
stabilizer. Suitable  c a ta ly st s tabilizers incln ci e flax, s e loacywn. to the incla_astry Inaeneral, there
are two types of catalyst stabilizers . "The first type of catalyst stabilizer is an iodide salt sal ch. as
litlairtm iodide --rne second type of catalyst stabilizer is a  non-salt stab ii i,er_ Preferred non-salt sta it
ili:cers are pent a va - lent r_irciityi 'VIA_ oxides_ See LJS Pat__ 5,817,869 _ lflaos- p Line
oxides are more preferred. --Fri pltettylplata s phi ne wcia es are in o st pre ferred_ "The am0 Lila L Of
c ata ly st s ta hi Ii er LI s al in the c arltcp lay 1 a ti on reaction sen era I ly 5 to 25 w ei sIttpercent  (wt
of the Tea ction mixture, preferably 1 0 to 20 wt 4.      The c atlacitaylation reaction i s preferably
pert-tinned in the it reset-ice of water_ Prefe ral ly, the cone can ratio it of water is from 211,0 t 2 wt Yip
to altont 14 wt based... the total witisht of the reaction itniPctitre. Pvlore preferably, the water cone
entrati on is -HOin alto tit 2 wt 94, to a to tit 1 0 wt 1\4cist ri retra 1,1y, the. water co 114=4=11trati C3 it
is fro in a bitint 4 wt OtCrito alt raft S -vv t      4 be on onyl a lion rea c t iota i s p re _Lem b ly
performed in the p reset-ice of in et lay 1 acetate_ McitIty I acetate Carl He fit run cid in s If de si rah lc,
met lay I acetate call 1,0added to Mc mac:tin it mixt are_ Preferably, the concentra iiota or methyl
acetate is front abont 2 wt 'flt: altitatt 20 wt `14, based on the total weisht of the rear:tin fl tatiadutrci_
N4C3 re p refer-a In I y, the coil c cantrati oil ofHae 11-iy1 acetate is front a lt otH 2 w t "--13 to it lt 16
wt "Ap _Most p re _Lem b ly, the cc ne eta Ira titan of methyl a cc La Le is fitant a ti ti 2 wt ^X, to abont
8 wt .      Tlte c cab ottyi alio ma reaction i s preferably- p cartittatte d in the presence of methyl iodide_
Methyl iodide is a catalyst promoter. Preferably, the cone entrati on of ittetlayl iodide is from alacint 0.6
wt 0tai to alt cart 36 wt 'Xi based on the total weight of the reaction miii x trim_ More pre feral" ly, the
concentration of    e thy I iodide is front ;alto tit 4 wt ,4, to a:boat 24 wt _ -Map s t preferably, the
concentration of methyl iodide is from alt o ii t 6 wt ^.-1, to altcrut 20 wt . _As ltematively, methyl iodide
can be 2,4=s-se-rated in the c arb nyl ati oil reacti on by addins laydrose ii iodide.      Methanol and.
carbon 113_0110,cide are red to the ca rb cinyla - ti o it rciac ti _ It is It c I i rated that in ctla no 1 does
not react directly with carbon inn ititiricle in the presence of the catalyst to form acede a cid. Ins tea a,
flat thati_01 is COHN/en ea to methyl iodide lay reacti 1'1E% with laycl reti2,c. it iodide. methyl iodide
then reacts wit Ii earhoft 1-1101-107.Ciae. at, d water in the presence of the     talyst form a cetic a cid
and t 0 resenem te the hydros en ica cl Jae_      irydro )ett tflay also be red into the reaction _Addition
or Itycl rope ti can eta ha faCo the c arho cry latin ti rifficti cracy_ P refer-   b I y, tiac c one en fro honor
lay arose ta i s from al, c, ti t 0_1 mole percent (mit 1 'Xi) to abont 5 mo 1 ^X, relative to the antonatt of
arbon ntca Lae C iae in the reactor. More preferably, the c one en - trationof hydros-en is front altcp tit
0_3 inn 1 1/4i. to abcp tit 3 in cp 1 Iptii relative to carbon mono icicle_ 
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The c arla maylati on reaction is preferably performed at a temp eratme within the ratase of about 1
500 C to alficint 2500 (T. 1\401-C, pre Feral, I y, the rinse don is per fraatted at a terriperattrre within
the range or alt out 1 50" C. to a b on t 200" C. "The carbonyl ti on rea ction is preferably performed
macier a pres - stile within the rat-Ise of al:pont 200 psis to altrint 2,000 -p s i Mc-, re -preferably, the
reaction is -performed tinder a -pre:F.'S-1AM within the ranse of a bon t 300 psis to a -It can 500 p s is
.      "the c a rb may' ation Tea ction procht cc s a reaction inaixttire c-eitafprisi it 2, acetic acid, carlto it
1-110 110,C ide., the catalyst, drib:y(3es, and it titer cr. omponent s "lite a hi clay d es are bypted acts
of t lac ca rb onyl a tiota reac ti 011. cataap les of al delayd es present i fl the reactio ti in iirrut me i ii c
uncle a ceta icteityde,in it a I de. - hydri, bitty ma I delay-dins, c roto /la Ichaltycle, thei r s site It   s -e
dayl catt tom:Aldehyde, - et lay 1 bit tyra ld elay de, :Lind the nice_         ec ordinp, to the invention, an
al cleltycl ca-e- ontainittp, stream is S erlera ted 1-1-01-11 tlae reae OH_ taai,c tLire_ 21 IL a lea St a
portion of the a lclelayde-cont aitaita S ire:AH-1 is Yea e ted with an a le 01101 to form an ac etal -
containing streatta (tteetal -terrains step).     IR.x.arnples of sLiltat, le al c:01-101:-; for reactin vvith the
a id,- lay-act s incit-Ede" tato no a I co ho Is, C.:," sly-co Is,-C sly cr. eritas, and nal ,ct tu re s thereof":
Cilyc ols are preferred Bec an se they form stable cyclic a ceta Is with a ldelaycies SP it - able slycols
incla de 2 -methy 1 -1, 3 -proptmeclio 1 , ethylene sly , 1,2-propyleneta 1, 1,3-propylene slyco I, 1,2
-butane - 1,3ta ned i oh 1 .5 -p enta ne ol, 1 , 6 -heat anedi ol, 2,2 - d i inethyl -1 , -propancclio I,CW C.
I 0110C ma cr. -1 ,4 -ai rhea ha f1C-31, neop aryl ly c ol, theand ini,ctnres thereof. flthy-lene ca I and
2- fpethyl- 1, -p nap a,, edi o I are rho st p referred   ec a ILI se they are inew_pensi'Ve and readily a
va "1-12e naca Ia r-ratio or the alcohol nsed relative to the aldehydes present in -the heavy pha se is
generally in the ratase o t from 0.5:1 to 100:1, preferably from 1:1 to 10:1      The reaction of the a lc o
lac. 1 witla tiae aidehyde-containing s tre a 131 taaay preferably be performed in the presence of a ta
acid. Sartita b le acids Mc Mae hydrochloric acid, laydroitadic.-- ad d, -nitric acid, ph 0 SID horic acid,
sal futric acid, acidic            tag.= rc si its, the like,  and i Jame s thereof_ The ;a in CM at of acid Lista
depends on ttie reaction cc,nditions sni ronic resins are -par ti C it 1 arl y pre fen-ed. hen  an acidic
resin is Lis eci, the reaction of the a Ic lac, 1 wi ha the heavy plan se is preferably performed ill a fated
--la ecl r-ea c tor at a tempera hare of 25 t g 5"      The acetal - c otatainitas stream is separated to
isolate an acetal - earl ched stream. The ac etal ottatinitts stream is di s - ti I led to separate an aceta
I-citric: tied_ streani. mhe may- he la c: rfla raped am der vactra run 
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" I lac ace tal -enriched s trearn is reactedvvater in the presence of an acid to fl o rin a hydro lysis
trartaare co am ri si its the a lccalaca 1 and. aldehydes "lypica 11 y the molar ratio ofv./a ter used
relative to the a c eta ls is from 1:1 to 100:1. The acids  described. in the pre-'ion s section are suitable
for the hydrolysis reaction. -1-lac: alc olatal is rec overed by distillation from the-reaction nahratre and
as e d in tiae ac et al -harnains step as described -at iwe.      1-re feral-Ay, the carbonyl  ou reaction its
e s, in addition to the carb may la6017 catalyst, a catalyst s tab i 1 i zer, metFly 1 iodide,  AA/ at el-,
and ha:ethyl acetate to pro clacea reaction mixt are cr. canpri sins ace tic a cicl, carbon mono the c:
arbony Ia ti on c a ta - ly st, a catalyst stabilizer, methyl iodide, water, naetlayl eta, le, and aldehydes.
_AAA least a portion of the reaction nahrture is separated by a flash separation into a licpaid stream
comp ri si las the .nnj tarityof the catalyst and the catalyst stabilizer, and a vapor stream cornpri sins
acetic acid, inethano I, carbon mono Jci de, water, ritetlay-1 iodide, and any other imputrities se. la
crated chari Ins the   arbony Ia t i on mac ti on inclii cl ins aldehydes_ -riae Ii cu id s trearn is then pre
feralaly recycled to the c arlao lay 1 a ti on reac - ti on "The ha sla separation is preferably conducted
at a pres - sare of haam 15 to 30 psis and at a tempera:tare of 110 to 140      The vapor strea in
obtained from the flash separation  is passed to a li slat- end s distillation. The lisht -and s distillation
separates an overhead Conap ri sins fp ethyl iodide, water, ritetla3r I acetate, and aldehydes -from an
acetic acid stream conipri sins -mostly acetic acid, water, and minor anionnt or aldehydes. late
list:at-ends distillation is typically operated at I emp era t are of 105 to 130" C7. and a _press lire of 15
to 25 psi       Preferably. the acetic acid stream ti-can the light- ends dis - till aticm c culthinta is passed
to a drying c oltmata to rellael're water and then snkiected to a heavy-ends distillation to remove the
heavy impunities stitch as prop ionic acid, the renrainita5 c ant -     st and catalyst stainilirer z pririnea
acetic acid is proancea from the "heavy -ends distillation 11-le lieay-cnds distillation is typically
operated at a teniperatnre of 115 to 150 C. and a press arc of- 5 to 15 psi       A single coliman may be
nscd in the place of the combination of the light-ends distillation and the drying column The
colilmn may vary in the diameter/height ratio and the number of stages according to the composition of
vapor stream from the flash separation and the requisite prodnct quality. For instance, -ILLS. Pat. No.
5,416,237, the teachings of which are incorporated herein by reference, discloses a single column
distillation. In operation, the vapor stream from the flash separation is preferably introdnced to the
single column at the lower portion of the column, for instance, about 3 to 8 stages above the bottom of
the column. A light stream, which comprises water, methyl iodide, and methyl acetate, is taken from
the top portion of the single column. The light stream may be returned to the carbonylation reaction
with or without further separation. An essentially anhydrolls acetic acid (containing less than 1000 ppm
water) is taken from the middle portion of the single column, for instance, about 10-20 stages from
where the feed (i.e., vapor steam from the flash separation) enters the single colurna A heavy stream,
which may comprise the catalyst and the catalyst stabilizer carried over from the Hash separation, is
taken from the bottom of the single column. A single column distillation is particularly -useful when the
water concentration in the carbonylation is low, for instance, 6(M) or lower based on the total weight of
the carbonylation reaction mixture. The overhead from the light-ends distillation or the single column
distillation preferably is condensed and separated in a decanter to a light, aqvieons phase and a
heavy, organic phase. "The heavy, organic phase comprises methyl iodide and aldehydes formed from
the carbonylation reaction. The light, aqueous phase comprises water, acetic acid, and methyl
acetate_ At least a portion ofthe heavy phase is recycled to the carbonylation reactor. The light,
aqueous phase is recycled to the carbonylation reactor, the light-ends distillation colnuan, or the single
coluinn     According to the present invention, a portion of the heavy organic phase is reacted with the
alcohol to forn an acetalcontaining stream. The acetal -containing stream is distilled to separate a
recovered methyl iodide stream from an acetalenriched stream. The distillation is generally performed
at a temperature of 100 to 150 C. and a pressnre of 10 to 30 psig. The recovered methyl iodide
stream, obtained as an overhead, generally contains about 60 to 95 wt methyl iodide and may be
recycled to the cairbonylation reaction. The bottoms stream is an acetal-enriched stream The distilla
non may also be performed under vacuum.     The acetal-enriched stream is reacted with water in the
presence of an acid to form the aldehydes and the alcohol. The alcohol is recovered. by distillation
from the reaction mixture and used in the acetal-forming step as described above.     The invention
removes aldehydes From the Heavy phase before it is recycled to the carbonylation reaction, thus
rodnces the aldehydes traffic in the process. As a result, the acetic acid product contains a lower level
of aldehydes. "1-he alcohol is recovered by the hydrolysis reaction and renscd in the process to
reduce the consumption of alcohol. 
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We claim:     1. A method for reducing aldehydes from an acetic acid production process by reacting
methanol and carbon monoxide in the presence of a carbonylation catalyst to produce at least one
aldehyde-containing stream, said method comprising reacting the aldehyde-containing stream with an
alcohol to form an acetal-containing stream, separating an acetalenriched stream from the
acetal-containing stream, hydrolyzing the acetal-enriched stream to form a hydrolysis mixture
comprising the alcohol and the aldehydes, isolating the alcohol from the hydrolysis mixture, and
recycling the alcohol to the acetal forming step.     2. The method of claim 1 wherein the alcohol is
selected from the group consisting ofmono-alcohols, glycols, C3-C" glycerins, and mixtures thereof.
3. The method of claim 1, wherein the alcohol is a glycol selected from the group consisting of
2-methyl- 1,3-propanediol, ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol, 1 ,2-butanedicil,
1,3-butanedicil, 1,5-pentanedicil, 1,6-hexanediol, 2,2 -dimethyl- 1 , 3 - pro panediol, cyclohexane1
,4-dimethanol, neopentyl glycol, and mixtures thereof.     4. The method of claim 1, wherein the alcohol
is 2-methyl1 ,3 -propanediol.     5. A method for producing acetic acid, said method comprising: (a)
reacting methanol and carbon monoxide in the presence of a carbonylation catalyst, a catalyst
stabilizer, methyl iodide, water, and methyl acetate to produce a reaction mixture comprising acetic
acid, water, methyl acetate, methyl iodide, the catalyst, the catalyst stabilizer, and aldehydes; (b)
flashing at least a portion of the reaction mixture to produce a vapor stream comprising acetic acid,
water, methyl acetate, methyl iodide, and aldehydes and a liquid stream comprising the catalyst and
the catalyst stabilizer; (c) distilling the -vapor stream to tbrm an overhead stream comprising methyl
iodide, water, acetic acid, methyl acetate, and aldehydes, and an acetic acid stream comprising acetic
acid, aldehydes, and water; (d) separating the overhead stream into a light aqueous phase comprising
water and a heavy phase comprising methyl iodide and aldehydes;  (e) recycling the liquid stream and
the heavy phase to step (a); wherein at least a portion of the aldehydes from the heavy phase is
removed by the following steps: (i) reacting at least a portion of the heavy phase with an alcohol to
form an acetal-containing stream; (ii) distilling the acetal-containing stream into a recovered methyl
iodide stream and an acetal-enriched stream; 
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(iii) recycling the recovered methyl iodide stream to step (a); (iv) hydrolyzing the acetal-enriched
stream to form a hydrolysis mixture comprising the alcohol and the aldehydes; and (v) isolating the
alcohol from the hydrolysis mixture and recycling the alcohol to step (i).     6. The method of claim 5
further comprising purifying the acetic acid stream by a drying column distillation and a heavy-end
column distillation to produce purified acetic acid.     7. The method of claim 5 wherein the alcohol is
selected from the group consisting of C4-C10 mono-alcohols, C2-C10 glycols, C3-C10 glycerins, and
mixtures thereof.     8. The method of claim 5, wherein the alcohol is a glycol selected from the group
consisting of 2-methy1-1,3-propanediol, ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol,
1,2-butanediol, 1,3-butanediol, 1,5-pentanediol, 1,6 -hexanedi ol, 2,2 -dimethyl-1,3 -propanediol , cycl
ohexane-1 ,4-dimethanol, neopentyl glycol, and mixtures thereof.     9. The method of claim 5, wherein
the alcohol is 2-methyl-1 ,3 -prop anedi ol     10. The method of claim 5, wherein the reaction between
the heavy phase and the alcohol is performed in the presence of an acidic resin.     11. The method of
claim 10, wherein the acidic resin is a sulfonic resin.     12. The method of claim 5, wherein the
hydrolysis of the acetal-enriched stream is performed in the presence of an acidic resin     13. The
method of claim 12, wherein the acidic resin is sulfonic resin.     14. The method of claim 5, wherein
the catalyst stabilizer i a pentavalent Group VA oxide.      15. The method of-claim 5, wherein the
catalyst stabilizer is a phosphine oxide. 


