DESCRI PTI ON METHOD FOR REMOVI NG | ODI DE COVPOUND FROM
ORGANI C ACI D TECHNI CAL FI ELD The present invention
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froman organic acid. Particularly, the present
invention relates to a methodafor refining acetic acid
synt hesi zed with a nethanol carbonyl ati on net hod, by
renmovi ng an i odi de conmpound cont ai ned therein.
BACKGROUND ART A net hod for carbonyl ati ng net hanol

wi th carbon nonoxide in the presence of a rhodi um
catal yst to produce acetpgsﬁgﬁaﬂLQNMﬂl known as
so-cal l ed "Monsant nethod" . There are two net hods for
t he carbonyl ati on nmethod. One is a nethod in which

e PO, JoRILE Eon Ml ofpsae ac

conmpound as a catalyst is dissolved therein and a
carbon nonoxide gas is fed into the reaction m xture

( hpegRMeaYS readrad yti c reaction) . The other is a
nmet hod in which a solid catal yst having a rhodi um

conpoundrkér predepn dnc&intierm isSesaspendedal metthed for
reaction m xture instead of dissolving the
removing an iodide compound from an organic acid.
Particularly, the present invention relates to a
method for refining acetic acid synthesized with a

methanol carbonylation method, by removing an iodide

compound contained therein.

BACKGROUND ART

A method for carbonylating methanol with carbon
monoxide in the presence of a rhodium catalyst to.
produce acetic acid is well known as so-called
"Monsant method". There are two methods for the
carbonylation method. One is a method in which
acetic acid is used as a solvent, methanol of a raw
material is added to the acetic acid, a rhodium
compound as a catalyst is dissolved therein and a
carbon monoxide gas is fed intd the reaction mixture
(homogeneous catalytic reaction). The other is a
method in which a solid catalyst having a rhodium
compound carried on a carrier is suspended in the
reactioﬁ mixture instead of dissolving the

rhodium compound into it (heterogeneous catalytic



rhodi um conpound into it (heterogeneous
catal yticreaction). However, in both cases, an iodide
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reaction m xture as a cocatalyst (reaction pronoter) |,

so that about several tens to“several hundreds of ppb

(nmy/ kg) of the iodide conpound remains in the acetic

aci d produced by the carbonyl ati on nethod even after

the acetic acid has been refined by distillation. The

I odi de conpound remaining in the acetic acid_in such a
mEaeRGtien k- adleWekesl yiR peithorasesy \BM 19fA¢e compound

acet ate nononer) synthetic cafal yst en.the acet.ic
aduwPh sa%sré‘atlag’lalrogh%r?atlegriaﬁ&% KR 5PS A&t Hign
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ion or nercury ion exchanged and carried (Japanese
Pgirsduded! bgathen ddrbdi3bEORN63 Ihe thbids everhat tesr the
effective for efficiently renoving the iodide conmpound
fraret e ackdi bascikemdaefcinedshyigdikéildditdeon. The
concentration of outflow nhg acetic acid into 10 ppb or

| cvedideueomponas FemaiBlidd tHatthe eretds Bsiithutbefuch

of the . .
d manner acts as a catalyst poison to a VAM (vinyl

acetate monomer) synthetic catalyst when the acetic
acid is used as a raw material of VAM for instance,
and accordingly needs to be removed into a level of
about several parts per billion.’

There is a method for removing an iodide
compound remaining in acetic acid by passing the
acetic acid through a packed bed of a macroporous-
type cation-exchange resin having silver ion or
mercury .ion exchanged and carried (Japanese Patent
Publication No. H65-021031). This method is effective
for efficiently removing the iodide compound from the
acetic acid and decreasing the jodide concentration
of outflowing acetic acid into 10 ppb or lower, but
it has a problem that as the carbon number of the
iodide compound increases, an adsorption rate
decreases, a width of an adsorption zone is widened
and a silver utilization at a breakthrough point

decreases. As a result, the method can treat a small



i odi de conpound increases, an adsorption rate
decreases, a width of an adsorption zone is w dened
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decreases. As a result, the thod can treat a
smal | anobunt of acetic acid p unit resin vol une,

which is not favorable fromthe viewpoint of a

treatnent cost . In order to solve the above descri bed
probl em several nethods have been investigated. One is

a method in which an ion exchange resin having an_ .
aemopatsia® apehienagidupescanid (ERIANWKPLH Rt e Gl 18
devel oped t hrough havin aid particulLar attention to

{ ROt diaHoTHALS L REOH: s Vo BIOMR | S fle LEBABEERG (9t -
adsorbent partiicles limts, an rptio

(Japanegg ﬁéidteqﬁ flﬁ)p??jgl‘é isﬁengg?éedrf{clol.[%@pFOblem
291 ANOLRSksOREVES LRIPUNRMA £ 98LER . aTohadidea
adsorption apparatus is operated at tenperature

highelod haw @hodh A0S apanestydate8tnARBKGY izen
Lai d- Open No. 2003-527963). However, the forner nethod

hastai vl seiivanbage bhata isurfadwticasyeto phdpdr eedrhod

i on-exchange resin so as to have the active site only
ong hiewiléped, thndughathavfindheaidi parsficuier attention
i on-exchange resin particle is consequently not used
effecthe dp9intintBrEhdhgGe defifarstogn p‘ég aRi doddidgmeampound

resin becomes small .. Sp L .
in adsorbent particles limits an adsorption rate

(Japanese Patent Application Laid-Open No. HO09-
291058). Another one is a method in which an iodide
adsorption apparatus is operated at a temperature
higher than about 50°C (Japanese Patent Application
Laid-Open No. 2003-527963). However, the former
method has a disadvantage that it is not easy to
prepare an ion-exchange resin so as to have the
active site only on the surface, and that if the
inside of the ion—exchangé resin particle is
consequently not used effectively, an exchange
capacity per unit volume of resin becomes small. On
the other hand, the latter method has a disadvantage
that when the apparatus is operated at a high
.temperature, the active sife is more rapidly
decomposed and released, and silver ion is also more
rapidly released.
In addition, a method is proposed which starts

an iodide removal operation at a low temperature, and



the other hand, the latter nmethod has a di sadvant age
that when the apparatus is operated at a high
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deconposed and rel eased, and gilver ion is also nore
rapidly released. In addition, a nethod is proposed
which starts an iodide renoval operation at a | ow
tenperature, andevery step of tine when an iodide
conmpound is detected in a discharged |iquor due to
decrease of an _iodide renoval rate, increases the

t SRITRLEFR 96 hdmeovhedAd (IRATdP caEPEH G 15ct i ve
S A £ 28U MU0 EPPCBESUR or an
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I Cated operation ‘t 6 1 ncrease e tenperature step

bt St ud8dchBatelBa RC YN b id S 1PaVei ¢abkna the
deconposes and is released and silver ionis

unAyi £ad| ¥ 1 8l eesed idreqairaridiee exghange Appdiitation
finally contacts with a high- tenperature |liquid by
anyaitahsen The . r H0DOa209d 053t ) ve Howereand shévmethod also
become inpurities in a product of acetic acid, which

i hane dreisadvpatapgeSthelURR GFs TRIECPMRENTRGRG-or

this reason, such an adsorbent is demanded as to be
afIREEJL Hen nEQi ANSE eAFSorths PR EatHEE step by step.

and that the active site unavoidably decomposes and
is released and silver ion is unavoidably released,
because the exchange resin finally contacts with a
high-temperature liquid by any means. The released
active site and silver ion become impurities in a

product of acetic acid, which is not preferable.

DISCLOSURE OF THE INVENTION

For this reason, such an- adsorbent is demanded
as to be able to maintain an adsorption rate that
provides a sufficient silver utilization even without
being operated at a high temperature which
accelerates the release of én active site and silver
ion. As a result of investigations by the present
inventors, it was found that the release rates of the
active site and silver ion exponentially increase as
the treatment-temperature increases from 40°C to 70°C.

Specifically, as the temperature increases by every

10°C, a silver ion leaching rate becomes about twice



provides a sufficient silver utilization even w thout
bei ng operated at a high tenperature which accel erates
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result of investigations by the present inventors, it
was found that the release rates of the active site
and silver ion exponentially increase as the treatnent
tenperature i ncreases from400C to 700C .

Specifically, as the tenperature increases by every
100C , a silver ion |eaching rate becones about

t winsea@nd adi kice | sitei fecerPORidsian Jratatkegergfegbout
about 10 tines, as |is shqown | Tagie &Hi When t he
{dfpdridag e 38 5B0BDEMD dfler dh-hat 11 TSR, Thhe
deconposition rate of the active site is 0. 1% pgr year

ortemperatifre nis sS P PhedPVEELLE P ,CQﬁﬁrmﬁg St he

;g&g did ieth&(&efgﬁe58%Ct'helt [%%ager@%ét %gnoqﬁ%t ber

Ve “site becones not neg Accordi ngly, an
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utl

I'ization equivalent to that in the case of passing
t ithdd e BdmBelaiBebalRets MET a1y ade sition
even when passing the liquid at a tenperature of 50C
orofl cites ,acintiver sfiiérablerof@iC oot |wegtigipTable 1 ]
The present invention provides a nethod for . .
Accordingly, an object of the present invention
is to obtain a silver utilization equivalent to that

in the case of passing the liquid at a temperature as

high as over 50°C, even when passing the liquid at a

temperature of 50°C or lower, and preferably 40°C or

lower.
[Table 1]
Treatment Silver ion Active site
temperature leaching rate deqomposition rate
(°c) (%/year) (%/year)
40 0.06 0.01
50 0.12 0.1
60 0.23 1.0
70 | 0.46 10.0

The present invention provides a method for
adsorbing/removing an iodide'compoﬁnd from an organic
acid containing the iodide compound as an impurity by

passing the organic acid through a packed bed of a



adsor bi ng/ renovi ng an iodi de conpound from an organic
acid containing the iodide conpound as an inpurity by

wQ@awsiossy46 he organic acid through a packed bedrPof/JP2007/063513
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acati on-exchange resin having.silver ion carried

t hereon at 500C or | ower, wherein the cation -exchange
resin is a macroporous-type resin with an average
particle size of 0.3 to 0.6 mm preferably 0.3 to 0.5
mm nore preferably 0.3 to 0.45 mm and an average

pore size of 15 to 28 n pr.ef erap 20,to 28 nm .and
QQQR%QQTﬁFQRQBQ?tEﬁéén?bﬁyﬂ?q(F%i%%rp+%?e9355& to

60% of the actjve sites, and.thereby solves the a

aedisias 3 ot Emo 19HPEal Mbrg 4 e eRseRchEtiee
treat i id i odi
&4 GALEY d $u@CRbLERYL A Aled 00y lEnCaRPAYA age

contal ne C acl s an Inpurity 1s malnly

algaq}”@.{cfé ky{zd 0gEdg  RaND J6 tifgn J—épﬁéf@@ﬁbiﬁzoms to 0.5
BRI EF DESCRI PTI ON OF THE DRAW NGS G 1 shows a

I et i) Proeévepiya sid s ©idsimal i andaad average
tenperature of a passing liquid in the case of using a
cumntd oral ofdsbr ben28 FEnG Rrefemsbhyr @Paticoshinm, and
between a silver utilization and an average particle
siseldr ationr pehssitotes Fahot® BorePiti BrSHiegFably 50
bet ween a sil ver

to 60%, of the active sites, and thereby solves the

above described problem.

A typical organic acid intended to be treated is
acetic acid, and an iodide compound contained in the
acetic acid as an impurity is mainly a lower alkyl

iodide having 1 to 12 carbon atoms.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a relationship‘betweeh a silver
utilization and a temperature of a passing liquid in
the case of using a conventional adsorbent;

FIG. 2 shows a relationship between a silver
utilization and an average particle size of
adsorbeﬁts;

FIG. 3 shows a relationship between a silver
utilization and an average pore size in an adsorbent;
and

FIG. 4 shows a relationship between a silver
utilization and a silver substitution rate in an

adsorbent.



utilization and an average pore size in an adsorbent;
and FIG 4 shows a relationship between a silver
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adsor bent . BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A
cation -exchange resin is genérally prepared by the
steps of: preparing particles of
styrene/ di vi nyl benzene copol yner of a nother naterial,
which is produced with the use of 4 to 20 wt. % of

di vi nyl benzene as a crosslinking agent; and

i ntroducing a strongly- acidic sulfonate group into

L R e S
whi ch pay Ceen e dRhe EeBa! 38 Hadiptly Bykfared by
OGGHPYs 9238 05 £ MOpLep@Rd D AP BYEESYEsParticle size

(diameter of 50% particles passing with wet sieving
MtRaein &f d 2Pob 1 Beh zed ). Sopdlye £abifonr axshiadgematerial,

resin having been conventionally used for renoving an

i odhiideh chewpeoodutednmwdrtioridesiwsacofl #sta 20 wt.% of

macr opor ous-type (macroreticular or MR type) resin

halivinplbergenspasi fi crnas ek irgaagen§ingidng in

p?ﬁ?%éﬁﬁi&ég g strongly-acidic sulfonate group into
the particle as a cation-exchange group (active site).
The generally used particulate ion-exchange resin
normally has a particle size distribution in which
particles with a particle size of 0.3 to 1 mm occupy
95% or more, and has an average particle size
(diameter of 50% particles passing with wet sieving
method) of about 0.5 to 0.8 mm.

A cation-exchange resin having been
conventionally used for removing an iodide compound
from an organic acid is a macroporous-type
(macroreticular or MR type) resin having a large
speéific surface area originating in pores even in a
dry state. In contrast to this, there is a gel—type
resin which acquires pores prodﬁced only after having
been immersed and swelled in water, but it cannot be
preferably used because of being little swollen in
the organic acid containing little water and not

acquiring effective pores.

A macroporous-type resin forms macropores in



dry state. In contrast to this, there is a gel-type
resin which acquires pores produced only after having
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preferably used because of beging little swollen in the
organic acid containing little water and not acquiring
effective pores . A macroporous-type resin forns
macropores initself by adding an imm scible solvent to
itself in a polynerization step, and renoving the

sol ventfaftber h}gﬂp%gg&@é@% gr%fﬁxﬁ%gﬁaﬁgyltﬁe £ in a
t 5 1o 100
TS R ok O, R S e

ermnea froma
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true OW Nng expressi on.

1Q3{ verddd dfore 1588k @ormvEr gﬁlp@rﬁaﬁgéeoenﬁbo‘ét 5
BET specific surface area (n2/g) da: apparent density

(dlordo@simt r Ehalenséiygégpoky Eieeprigsettie i aveneor s
exam ned a rel ationship between the average particle
sides antp thomdssr feitemmriaeel firorara i BET depecifdgngurtace
t hrough usi ng nacroporous- t(fe cation-exchange resins
wiarea, apparent density and a value of true density,
by the following expression.
d = (4 x 10°/S) x (1/da - 1/ds)

d: average pore size (nm)

S: BET specific surface afea (m*/g)

da: apparent density (g/mL)

ds: true density (g/mL)

The present inventors examined a relationship
between the average particle size and an adsorption
rate for an iodide compound, through using
macroporous-type cation-exchange resins with
different average particle sizes, and making résins
carry silver ion thereon to prepare adsorbents. As a
result of this, the present inventors found that the
adsorption rate for the iodide compound largely
increaseé along with the decrease of the average
particle size. It is Qenerally expected that the
adsorption rate increases by decreasing the particle
size of the adsorbent, because an outer surface area

per unit filled volume increases inversely

proportionally to the particle size of the adsorbent.



different average particle sizes, and making resins
carry silver ion thereon to prepare adsorbents . As a
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adsorption rate for the iodidg conmpound | argely
i ncreases along with the decréease of the average
particle size. It is generally expected that the
adsorption rate increases by decreasing the particle
size of the adsorbent, because an outer surface area

er unit filled volu eases i nyerse .
&HﬂﬂﬁY?%na%chFBHPﬁe |%i%ﬁ¥§s§é% %ﬁ?%ythe conscious
adsor bent . However. a ot
cdHiTi Y t]ﬁ%er%?l{lhgr 3K, aﬁh\,@; éalr}gcgé}l%e size
pardi g &afﬂ:gx bﬁse}d%%@ﬁ%eé)@venb@ﬁéﬁ?ﬁ %Yl%not\ﬂ:@igh
t he” ou ace area | ncreases a tle, the

mﬁﬁ%ﬁ%é@d&?@aainhg%dgﬂﬁ“ﬁjIiitm@ f thbegdrdsidurdhatrop at
resin al so increases by decreasing the size of the

I eshd). paoMed ecolamna Fidsldd witlh teaai rediexatiswmt i on
accord?ng to the present inventors , when having
enphayeaséhebuddechenms igfg ttize cal zenoéxthengesidsi n
having silver ion carried thereon and having the
ddtoeased. paft Aclresdilie Caﬁ]oat%%téﬂ-@@nﬁﬁwfhr ea

1.6 t | than the adsorbept with
pAEFRTELanS EO KRS HRATRP atlV TREOBAs P BER. TICk

trﬁhéfg§g8 %ggp%%sdrgég%zg§o{ﬂé SQtEQBQéQ%h&JEE resin
having silver ion carried thereon and having the
decreased particle size and the external surface area
l.6ytimes larger than the adsorbent with a normal
particle size, and having made the adsorbent adsorb
the iodide compound, the adsorption rate for the
iodide compound showed about twice the amount in the
case of the adsorbent with the normal particle size,
in an early stage of adsorption (when‘silver
utilization was about 1%), about 2.9 times the amount
when the silver utilization was about 20%, and about
12 times the amount when the silver utilization was
40%. The reason why such an unexpected result was
obtained is not clear, but it is assumed that while
silver iodide selectively precipitates around'an
outer surface of the adsorbent as the adsorption of
the iodide compound proceeds, and the silver iodide
precipitate obstructs the iodide compound from

diffusing into pores and decreases the adsorption



i odi de conpound showed about tw ce the anount in the
case of the adsorbent with the normal particle size,
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utilization was about 1%, abgqgt 2.9 tinmes the anount
when the silver utilization was about 20% and about
12 times the anpbunt when the silver utilization was
40% The reason why such an unexpected result was
obtained is not clear, but it is assuned that while

i | i odi | ectivel i pi t.at es. .
Surble, Bt the ASGiaEs porB ol S S eReRfe i the
surt e )l odiden s

| 0Qulted UMM PAACECHE, (BaC Aot G fn ARl fesin que
di RUSH ddi Qe POE eéfa@ﬁed%%&?ﬁ%q% the, @dsprpEigReale

for the iodide conpound, the increase in the outer
suchagemyae Hf thbedealreaseaxchange resin due to the

decrease of the particle size effectively conpensates
t he decr pamethddetdmalrdingr Hongheo priesegmtesiemention is
invention is based on the above described know edge
obbaisest di¥ dihe hebexpge degeatibeshknavkpdaef phapiped from
nmet hod for renoving an iodi de compound in an _organic
acitd o PHRRF iRt ofNd JSe SRSGHE 167 LHE of bBRTRREV g
silver i.on carrieg.an aona%%%&grous-ty € anic acid by, the
At B et PALAR GOMRORNh Vit b PagFREFe 28ishe 5
0'%ﬂ€ﬁ§lé%JnBreparing an adsorbent having silver ion
carried on a macroporous-type cation-exchange resin
with an average particle size of 0.3 to 0.6 mm,
preferably 0.3 to 0.5 mm, more preferably 0.3 to 0.45
mm; preparing an adsorption column filled with the
adsorbent; and passing the organic acid containing
the iodide compound as an impurity through the
adsorption column. When the average particle size
exceeds 0.6 mm, a sufficient adsorption rate is not
obtained at 50°C or lower, and when an average
particle size is less than 0.3 mm, the pressure drop
at the adsorption column increases. In order to
obtain the cation-exchange resin with an average
particle size of 0.3 to 0.6 mm, it is acceptable to
remove large particles in a commercially available
cation-exchange resin with a sieve, or to previously
prepare a polystyrene resin with a small size and

sulfonate it.

Any macroporous-type cation-exchange resin can



preferably 0.3 to 0.5 mm nore preferably 0.3 to 0.45
mm  preparing an adsorption colum filled with the
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i odi de conpound as an inpurity through the adsorption
colum. When the average particle size exceeds 0.6 mm
a sufficient adsorption rate i s not obtained at 500C
or | ower, and when an average particle size is |ess
than 0.3 mm the pressure drop at the adsorption
columm increases. In or%gﬁato obtain th

c &S dweé%c%%emteg LRV na&ramaaﬁcBiﬁﬁ clB® iR S

etabetoremw %
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wi thout a problemin particular, as long as it is a

Staviiit ge agbdeCshies ntdidd p arslatonelly gedyreasi tan

i on exchange group. But, the macroporoustype
cadsurekidangepaedity hdbaomise ekt ingrlepsimd Ithe
average pore size tends to relatively reduce its
adsetigt tamce apiciany 1oskde seorepoundr 2Bs Aid flusng 1nt°
resi stance, of an i odi de conpound in dlffu3|ngF|nto

pdtts Bastighetne BRh&PenNGeT MEMher bPSr Ba BQrous"

type cation-exchange resin having an extremely large
average pore size tends to relatively reduce its
adsorption rate, because of reducing its specific
surface area. Generally, the average pore size is
preferably in a range of 15 to 28 nm, more preferably
in a range of 20 to 28 nm. In addition, fhe
macroporous-type cation-exchange resin with an
extremely low cross-linking degree (for instance, 5%
or less) intensely causes swell and shrank, and has
poor physical strength, which are not preferable. 1In
addition, a weakly acidic cation-exchange resin
having a carboxyl group as an ion-exchange group is
not preferable because carried silver ion tends to be
released when the organic acid is passed through the
resin.

It is recommended for making the catién-exchange
resin carry silver ion to temporarily convert
sulfonate groups in the resin completely into an

acidic form (hydrogen form) by using a strong acid



cation- exchange resin having an extrenely |arge
average pore size tends to relatively reduce its
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surface area. Generally, the javerage pore size is
preferably in a range of 15 to 28 nm nore preferably
in arange of 20 to 28 nm In addition, the

nmacr opor ous-type cati on -exchange resin with an
extrenely | ow cross-|inking degree (for i nstance, 5%

| d
Lot BrARER S Sttty B U AN o A AP then
ad%ﬁggpt aowekls\bsa%@'tch&atégaleéet&me Ji8sld faving

oxyl “group as an ion-exchange group i's not
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when the organic acid is pasSed through t

re§bDutibnl%ukﬁﬁ@&W@EﬁﬁbfQﬁlﬂﬁktégokhellver acetate.
cation-exchangé resin carry silver ion to tenporarily

cowhent thel fsdiatexr faxupsis nleébe thsinn 40¢npltBiel gativn-
an acidic form (hydrogen form) by using a strong
acédshahges tesdrocit@iire 2cd dtand se@iflyads aR e ehd

t hen convert 40 to.60% of the total active sites
hy8RBaER tFo5AT b LIS FOPBPHPHY uB¥nghen Y. é&he&ﬁ§3
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CaEEQESXﬁEQ%%ﬁ more than 60% of the silver form adsorbs
in iodide compound, for instance, at 40°C (which is a
typical treatment temperature anticipated in a method
according to the present invention), the adsorption
rate decreases. The present inventors assume the
cause in the following way. Specifically, a mechanism
in which an cation-exchange resin having silver ion
carried thereon removes an iodide compound contained
in acetic acid is considered to be that at first, the
iodide compound is converted into hydrogen iodide and
ester compounds through an esterificatien reaction
while using an acid center (active site of acid form)

(of the cation;exchange resin as a catalyst,
subsequently the hydrogen iodide reacts with silver
ion to form silver iedide, and the iodide compound is

~ thereby fixed on the adsorbent and removed from the
product. In the process, when a treatment temperature
'is higher than 50°C, even a small amount of acid

centers can provide a sufficient esterification



resin acquires a too snmall adsorption capacity for an
i odi de conpound. By the way, the present inventors
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than 60% of the silver formaggorbs in iodide
conpound, for instance, at 400C (which is a typica
treatnent tenperature anticipated in a nethod
according to the present invention) , the adsorption
rate decreases . The present inventors assune the

iLn _the foll qw . tfrcal Ly, ' .
ColggeTohealel BB cPRCELLRSRY ABer -

carried thereon remgves an jqdide go n [

CAL e LNELRAR | BTN A SO OROH e RRALA Btk o

| ogé dge @MAQURELd S COPVISESPPdE Nt AehwdirFaen didi de and
ester conpounds through an esterification reaction

whi & eeusiFA@atiACirtbaenien fateivelsi beieff,aditd ifsoragsumed
of the cation -exchange resin as a catal yst,

subsatuwhiny thee dyidiogeaxcbdhnde resdms i thhighlwer

ion to formsilver iodide, and the iodide conpound is
t hevbby iftinted Ginthed agibbvpEnEOaRd tdeoRaP ¥t dMis hbittle
product. In the process, whep_ a treatnent tenperature

| sefilgher cemdieBD0ISTRRN ¥Rl AeshsmRe DI IR d
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Eg%?g: gtlnléreogéietcbors@ggegrtﬂQV\ﬁasoﬁ‘plt@.rogle Amunt of acid

A cation-exchange resin having silver ion
carried thereon is charged into an adsorption column
for removing an iodide compound from an organic acid.
A height of the packed bed shall be preferably about
1 to 5 times the diameter of the packed bed. A space
velocity in a step of adsorbing and removing the
iodide compound in the organic acid by passing the
organic acid through the packed bed of the silver
ion-carrying resin has to be within a condition
conventionally used in general, and is normally a
condition of LHSV = about 6 to 10 (which means that
the quantity of the passing liquid per hour is 6 to
10 times the bed volume of the resin).
| The temperature of the organic acid Whén passed

through a packed bed of a silver ion-carrying resin
shall be 50°C or lower and preferably be 40°C or lower.

It is the most preferable to pass the liquid at about

40°C. As described above, when the temperature of the



be left in order to provide the sufficient esterif
ication reaction rate. In brief, it is assuned that
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into a silver form the resinjhas little acidic
centers thereon, which decreases the esterif ication
reaction rate for the iodide conpound and al so
decreases the adsorption rate. A cation-exchange resin
having silver ion carried thereon is charged into an

AnPBFBIREL 1A A TRRSE 5P Cncopabisd tod Wi (10

prs&gg%@?& @%%é&p%%eageg +boes bhg dane r%gg O& Eried

pac ocity in a step o rbi ng
angheed Ro-d Need @k decgpnpewied rdap itdmey Or gamicasd d

by passing the organic acid through the packed bed of

t hacgblnddng aio Cidig Vphgseasi hinhan ttiohenmpidys a resin
condition conventionally used in general, and is

nohawling & duoirgh tadsoptieBVratashownd accdodinmgilyh

means that the quantity of the passing |iquid per hour

i se§fegtiyalivaaker wag 98| geerded Helkear njon gyen at a
tenperature of the organjc acid when passed through a
padR¥d teEwpegTaIng | /fer S0 dh-@Br +9VRE - r 65ich Pl icplarly

20062 LR 13Nl LBl be 400C o Tover,

A method according to the present invention also
has advantages of having a large removal capacity
until the adsorption for an iodide compound reaches a
breakthrough point and discharging a small amount of
silver ion into the organic acid during treatﬁent,
which will be described later. The reason is
considered such that while silver ion which had been
carried on a resin but has temporarily been released
into a liquid caused by solid-liquid equilibrium or
the decomposition of the active site is again
adsorbed by an ion éxchange group of an acid form in
a downstream side, the resin employed in the present
invention has a large outer surface area because of
having a small size, and rapidly re-adsorbs the
silver ion.

EXAMPLES
(1) Preparation of édsorbent
Cation-exchange resins A to F shown below were

prepared, and were used as base resins for preparing



It is the nost preferable to pass the liquid at about
400C . As descri bed above, when the tenperature of

wo bepassiteig | i qui d exceeds 500C , an active siPeT/([P07/063513
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exchange group) of a resin anggsilver ion carried

t hereon are | eached out nore rapidly. A nethod
according to the present invention enploys a resin
having a high adsorption rate, and accordingly
effectively makes use of carried silver ion even at a
low te ture of 500C or |ower, and particularly
ab®ut @ |Htthe treatment. A method according to the

present‘AnV@€£i8H gkgﬂéﬁﬁ;é%@%gﬁ g@%?g? 8 %gﬁ%de by

| arge renbval capacity u or an

| OfbAR SANPHARE (ﬁﬁ?ﬂ&?ya(@iﬁﬁkb%@éﬂé Rt size of

di scharging a small "anount of silver 1o0n |nto t he

Or 928 BCmAC athddWhidith dd gabH@NEizeWaifc 2 mirdn) be

described later. The reason is considered such that

whi | e siByveTheoabokieeldesad iipah Zmberdgstnld odsiwhigh the
has tenporarily been released into a |iquid caused b
sofiveragieqpad tdqiid iskianves BRIUGEEhpPAEIQ | Gndof MRhEY
active site is again adsorbed by an ion exchange group

of SgRe&B &% ormin a downstream si de, the resin

ST OYedL ) L PSR L WER L90 DB A LELR U Lrxchange
raBEQE% %% %%%“ﬂ%%ééﬁ% inventors (with average particle
size of 0.42 mm and average pore size of 24 nm)

D. Newly synthesized particulate cation-exchange
resin by the present inventors (with average particle
size of 0.36 mm and average pore size of|24 nm)

E. Cation-exchange resin DIAION RCP160M (with
average pore size of 10 nm) made by Mitsubishi
Chemical Corporation, of which the average particle
size was adjusted into 0.52 mm by screening

F. Amberlyst XH2071 (with average pore size of
30 nm) of which the average particle size was
adjusted into 0.52 mm by screening

An adsorbent was prepared by making the above
described resins A to F carry silver jion so as to
have a predetermined silver substltutlon rate (30 to
90%) with respect to the total ion-exchange capacity
of the above each resin.

(2) Flow test

In each flow test, an adsorbent in an amount of



silver ion. EXAVPLES (1) Preparation of adsorbent
Cati on-exchange resins Ato F shown bel ow were

w@e@gassde and were used as base resins for prROBEIPOYHB3S13

10

15

20

adsorbent. A . Cation- exchangg resin Anberlyst 15
made by Rohm and Haas Conpany ?vvith average particle
size of 0.68 mm and average pore size of 24 nm B

The above -described Anmberlyst 15 of which the average
particle size was adjusted into 0.55 nm by screening C

: hesj zed i gul 1.0n-exch '
bfﬁ?ﬁ‘gys%é?aa%s Abrtge s =Bl En BSSrapb f o C 1758
0,42 d [ 24 D. Ne
oyFihda s po i Hira: cP8LfmEn s 100N el da, $5He
Prggent doMeRiBisy (2% _tﬂS‘pﬁVééé%Q Rdtiled e(@lLﬂSIQf was36

mm and average pore size of 24 nm E . Cation-
exphased residudd AKN EKEPhAMatwal ¥ 1aveiegero&eosi 5O

of 10 nn) made by M tsubishi Chem cal Corporation, of

whintii hivlwe: V8TAGel phr t iXt etlsigetime, adhestiechemt o 0. 52

mm by screening F . Anberlyst XH2071 (with average

potempiera tafre3®hrgn oRd9ArPl iohe Colamiyarpareprtrodiled by

magirculating warm water into the adjacent jacket
outside the column. The concentration of decyl iodide
in the effluent from the adsorption column was
measured by a gas chromatography installed with an
electron capture detector (ECD-GC), and a period of
time until the concentration reaches 10 ppb was
determined to be breakthrough time. In addition, an
amount (by mole) of adsorbed decyl iodide was
determined from a volumefof a liquid passed through
until the resin reaches the breakpdint, and the ratio
of the adsorbed amount with respect to the amount (by
mole) of carried silver ion was determined to be a
silver utilization (%).

(2) Result

The result of a flow test is shown in Table 2.



adjusted into 0.52 nmm by screeni ng An adsor bent was
prepared by nmeking the above described resins Ato F

W@ 200893Kitd ver

t ot al
(2) Flow test

ion so as to have a predeter m nePCHIPMEN063513
substitution rate (30 to 90%1with respect to the

an adsor

bent in

i on- exchange capacity of the above each resin.
In each flow test

an

anmount of 5 nL prepared in the above described item (1)
was filled in a colum (10 mmf x 100 nmH)

and acetic

act@agggtgﬁning 25 ppm decyl iodide (C10H21l ) was

passed through the colum at a flowing rate of 60

mi/ houf (LHSVA}Rk- Phvielis| i i9ert e BESRRLGL Ure

of| an pdsorpfion col um was contralled by |circul ati 8¢1ver

wgr m wat er i nt agkhe| agigaceupseket st dehtdoRigh

cdl umm| The foncentration pf decyl| iodide|in the | utili-

ef|/fRUNhBakeoipdihei adgmept | phutdbonn waf ngastimed hy a

ggds chfomat ography fjnstalled with jan el ectiron captjuzetion

dgtNsrt pregBTD- Gtp | | tz@ perhte gbasisimglntil thg

cgncenfratiop reaches 10 ppb was determ ngd to be

brieakt-hr ough| t3¥%° | n addi}ion, an hhavde |(by nol q) of

agsor bed decyl iodide was fdetermned fromla vol ung of

a|liquid passed™t hrpudh®unti| % he [resi® rdachRE. t He

brieakpping, pngd ghejrajjo | 5, 40 144 18.9
2 A 0.68 24 50 50 216 28.4
3 A 0.68 24 50 60 264 34.7
4 B 0.55 24 50 40 456 55.6
5 C 0.42 24 50 40 552 72.5
6 D 0.36 24 50 40 552 72.6
7 E 0.52 10 50 40 312 41.0
8 F 0.52 30 50 40 288 37.9
9 Cc 0.42 24 30 40 216 45.0
10 C 0.42 24 40 40 360 59.2
11 C 0.42 24 70 40 720 67.6
12 C. 0.42 24 90 40 840 61.3

The result of the above described test 1 (RUN NO.
1) to 3 are shown in FIG. 1. Numeric values noted
upside the plotted data are run numbers. It is
understood from FIG. 1 that when an adsorbent based
on a resin with a normal average barticle size is

used for the test, a breakthrough time and a silver



of the adsorbed amount with respect to the amount (by
nmol e) of carried silver ion was determned to be a

W@ R0080884u6 i | i zation (9. (2) Result The resul t POT/JR2007/063513

flow test is shown in Table 21g[ Table 2] The result of
t he above described test 1 (RUN NO 1) to 3 are shown
in FIG 1 . Nuneric values noted upside the plotted
data are run nunbers. It is understood fromFIG 1

t hat when an adsorbent based on a resin with a nornal
av i Cl ' ' S I est, .
or SinanAaot i efutd 48 Fmbdelie S5F areassine,
L CTBGRAHT Al hORSEhE thinitithe A PHCMLNBassing
tenperature of the passing 'iquid is 500C or™[ower
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30% at the breakthrough point . The result of the
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in FIG 2 . Nuneric values noted upside the plotted
dapg@iate run nunbers. It is understood fromFIG 2
t hat when conditions other than the adsorbent size are

the sameTPEhEeBVedkiHr difh TPAECafGSCRADE] tgsts 4 to 6

SIS | 92 08 SRR 4 ORI A v

UHQ%E%%9%$§JEE Eﬂ@ plotted data are run numbers. It is
understood from FIG. 2 that when conditions other
than the adsorbent size are the same, the
breakthrough time and the silver utilization are
largely increased by reducing an average size of
resin particles. It is also understood that the
silver utilization in the resin with the average
particle size of 0.68 mm is greatly different from
that of 0.55 mm, and that when the resin has an
average particle size of 0.6 mm or smaller, the
silver utilization is about 40% or more.

- The result of the above described tesf 4 and the
tests 7 to 8 are shown in FIG. 3. Numeric values
noted upside the plotted data are run numbers. It is
understood from FIG. 3 that when conditions other
than the pore size are approximately the same, resins
with a too large average pore size (30 nm) and a too
small average pore size (10 nm) give degraded
breakthrough time and silver utilization. It is also

understood that when the resin has the average pore



silver utilization in the resin with the average
particle size of 0.68 mmis greatly different from

wo bas/osf44®0. 55 nm and that when the resin has BECT/JP2007/063513
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average particle size of 0.6jgmor smaller, the silver
utilization is about 40% or nore. The result of the
above described test 4 and the tests 7 to 8 are shown
in FIG 3 . Nuneric values not ed upside the plotted
data are run nunbers. is understood fromFIG 3

2%3%&“11%%&%%%%%0@%%@% 0 2o (i B4 Bpafad S the
ﬁﬂ%ﬁb lfiéfléﬁolg bregL QI§QR$£eaverage pore

grve egrade hrough time and

Silver ll"hbl heakiian of tthé absoeldeicationd thwdt Wweand the
the resin has the average poresize in a range of 15 to

28 dyAd M pes tiZuhBe, shBenSiinvaRIGL 4] zatinesrics whbues
50% or nore. The result of the above described test 5
anmbidie umside Othe p2odrtedsimim iard| Bin4numhgwsr-i cIt 1s
val ues noted upside the plotted data are run _ nunhers.

| tunidengtteodt Hoamf Fém. FUGthat rﬁatshl‘éﬁBFvBFl&tleﬁtz"é’tr} on

i ncreases along with the_ increase of a

sMFQ%?%@*%‘P@ Béithr é:ht%e”%qlf%’?esﬂgs?l ?&ﬁv&“\: rate
rea es 509’ gré?%he s&%yerQ%B%L%%f§égnsﬁggE&%ygﬁbn rate

utron-rate
reaches 50%, but the silver utilization contrarily

decreases after the silver substitution rate has

exceeded 60%.

This application claims the benefit of Japanese
Patent Application No. 2006-258437, filed September
25, 2006, which is incorporated by reference herein

in its entirety.
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herein in its entirety. CLA 01. A net hod for
adsorbi ng and renoving an i odide conpound from an
organic acid containing the iodide conpound as an

i mpurity by passing the organic acid through a packed
bed of a cation -exchange resin having silver ion
carried thereon at 500C or | ower, wherein the

cati on-exchange resin is acﬁﬁﬂ?g%oroustype resin with
an average particle size of 0.3 to 0.6 mm and an
average pore size of 15 to 28 nm and silver

Subst iyt es 11 40 1.0, 608 ol oL Ben Bkl UE S Lty fng e

met hod according t e organlc aci d

'fﬁéﬁéﬁéc und: £ Rl hodhAcrOr db 08 Eentladidinlg Ofhe

erern e 1 odide compound is an al kyl iodide

havbdid ESmpdunar Ren st cnpwriey byt pagstihey edfe organic
acid through a packed bed of a cation-exchange resin
having silver ion carried thereon at 50°C or lower,
wherein the cation-exchange resin is a macroporous-
type resin with an average particle size of 0.3 to

0.6 mm and an average pore size of 15 to 28 nm, and

silver substitutes for 40 to 60% of the active sites.

2. The method according to claim 1, wherein

the organic acid is acetic acid.

3. The method according to claim 1 or 2,
wherein the iodide compound is an alkyl iodide having

1 to 12 carbon atoms or a mixture thereof.



