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‘500 <2 5 730 <2 10 1250 <2 14 2780 <2 16 5290 <2 _  EP 0 494 527 Bl (c)
Experinment 20 - 1% Silwver Nitrate Added Fraction Sul phur in kettle ppm
Sul phur in Distillate Fraction EpAA9480Bb 5 730 2 10 1600 <2 12 3315

Table 3
Experiment Treatment Product Acetic Acid
No. Permanganate Time
. 5 (hours)
9 500ppm H»09 >6
10 140ppm H,0, 2.5
11 140ppm H709 50ppm H3SO, 9.5
10 12 140ppm Hy0p 50ppm H3PO, 2
13 140ppm H709 250ppm H3PO4 6
14 70ppm H909 0.7
15 70ppm Hy09 50ppm MSA 3.5
16 70ppm Hy909  50ppm TFA 0.8
® 17 70ppm Hy07 1% Amberlyst 15 1.5
Comp. P 140ppm H702 12 acetic anhydride 2.3

MSA = Methane sulphonic acid
’ 20 TFA = Trifluoroacetic acid

Amberlyst 15 = strong acid ion exchange resin

25 with Experiment 2 in Table 1 that a batch process produces a better quality product than does a continuous
process.

Additives to Reduce Sulphur Impurities

30 A series of batch experiments were performed by batch distilling the reboiler contents from a
continuous treatment distillation column or a solution prepared to simulate such contents by heating
together acetic acid, hydrogen peroxide and sulphuric acid. The batch distillations were performed in the
absence and presence of various metal salts. Kettle and distillate fractions were analysed for suiphur
content during the distillation and the results are shown in Tables 4(a) to (f). The results show all the salts

35 tested, potassium acetate, silver nitrate, calcium nitrate, magnesium hydroxide and copper (l) oxide to be
effective in reducing sulphur contamination of the purified acid.

Two continuous experiments were performed using the previously described continuous treatment
apparatus. Impure acetic acid containing 224ppb iodide and having a permanganate time of 0.2 hour was
. treated at 115° C with 500 ppm hydrogen peroxide and 50ppm sulphuric acid in the treater with a residence

40 time of 1 hour before being passed to the distillation column. A metal salt (7Sppm potassium acetate or
20ppm silver nitrate) was added to the distillation column rebailer. The results are shown in Table 5. The
iodide impurity removal in the presence of silver nitrate was marginally better than in the presence of
potassium acetate. A solid (analysed by IR to be a sulphate salt) was found in the distillation column
reboiler. The heads bleed from the distillation column contained less than 2ppm sulphur when the salts

45 were used.

50
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<2 14 8825 <2 (d) Experinent 21 - 1% CalciumN trate Added Fraction

Sul phur in kettle ppm Sul phur in Distillate Fraction ppm1 500 <2 5 730 2
10 1250 2 14 2780 <2 16 5290 2 EBPO45FBlent 22 - 12 Masnesi um Hydroxi de
Added Fraction Sul phur in kettle ppm Sul phur in Distillate Fraction ppm1

500
Table 4

Batch Testing of Metal Salts to Reduce Sulphur Impurities
(a) Experiment 18 - No Metal Salt

Fraction Sulphur in kettle Sulphur in Distillate Fraction
ppm ppm
10
3 approx 350 2
6 " 570 <2
15 9 " 850 2
12 " 1100 3
14 1710 11
18 4430 44
20
. 21 34000 550
25 (b) Experiment 19 - 1% Potassium Acetate Added
Fraction Sulphur in kettle Sulphur in Distillate Fraction
30 ppm ppm
1 500 <2
5 730 <2
% 10 1250 <2
14 2780 <2
. 16 5290 <2
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<2 5685 <2 10 1080 <2 14 2070 <2 16 3965 <2 55 EP 0 494 527 Bl (f)
Experinent 23 - 1% Copper | Oxide Added Fraction Sul phur in kettle ppm
Sul phur in Distillate Fraction Bphi948%0Bb 5 785 2 10 1900 2 12 4480 2

(c) Experiment 20 - 1% Silver Nitrate Added

5 Fraction Sulphur in kettle Sulphur in Distillate Fraction
. ppm ppm
1 500 2
10
) 730 2
10 1600 <2
12 3315 <2
15 14 8825 <2

(d) Experiment 21 - 1% Calcium Nitrate Added

@

Fraction Sulphur in kettle Sulphur in Distillate Fraction
ppm ppm
25
1 500 <2
5 730 2
30 10 1250 2
14 2780 <2
16 5290 2

35

(e) Experiment 22 - 12 Magnesium Hydroxide Added

‘ 40 Fraction Sulphur in kettle Sulphur in Distillate Fraction
ppm ppm
1 500 <2
45
5 685 <2
10 1080 <2
14 2070 <2
50 16 3965 <2

55
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20 25 30 35 40 45 50 EP 0 494 527 Bi Table 5 Continuous Treatnent -
Addi ti on of Metal
Feed Reboil er Cont
Time (hours) Tot al
11/2 4 1/2 7

(f) Experiment 23 - 1% Copper I Oxide Added
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Salts to Reduce Sul
ents Time on SEF

hur | npurities Run No. Reboiler
Product Acid Per manganat e

| odi de (pph) Sul phur (ppm) 115 75 ppm KQAc 3. 5% KOAc

Fraction Sulphur in kettle Sulphur in Distillate Fraction
ppnm ppm
1 500 2
5 785 2
10 1900 2
12 4480 2
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'9 9 1/2 101/2 11 111/2 13 >6 >6 6 3 1/2 6 3.5 2.5 2.5 5 11 41 14 NA NA
NANA23 16 NANANANANA <0.2 <0.2 <0.2 NA 115 RUN AVERAGES -
about 6 16 <0.2 116 20 ppm AgRRBMEHRIB 1 3 61/2 71/2 9 11 >7 >6

Table 5
Continuous Treatment - Addition of Metal Salts to Reduce Sulphur
. 5 Impurities
Product Acid
10
Run|Reboiler|Reboiler Time on|Permanganate|Total |[Sulphur
No. Feed Contents Stream/ Time Iodide
days (hours) {ppb) (ppm)
15
115|175 ppm 3.5% KOAc 11/2 %6 11 N/A
' 20 KOAc .
4 172 >6 41 N/A
7 6 14 "N/A
9 31/2 N/A N/A
2 9 1/2 6 N/A | N/a
10 172 3.5 N/A 0.2
11 2.5 N/A <0.2
30 11 1/2 2.5 23 <0.2
13 5 16 N/A
115 RUN AVERAGES - about 6 16 0.2
35
‘ 116]20 ppm 1% AgNOj 1 >7 2 <0.3
40 AgN03 - -
3 >6 S <0.3
6 1/2 >5 13 0.3
e 71/2 6 12 0.3
9 >6 12 <0.3
11 5 16 <0.3
50 116 RUN AVERAGES - about 6 11 | <0.3

55
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>5 6 > 525 13 12 12 16 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 116 RUN AVERAGES -
about 6 11 <0.3 55 EP 0 494 527 Bl Table 5 continued Notes (1) Treater
condi ti onsTenper at ur e115C Resi defB& 4% %1 Blour 5 H202 treat ment 500ppm H2SO4
tr eat ment 5Cppm (2) The run averages reflect all the analytical data

obt ai ned %gglveers E&Qig,p%[ati ng period (only sonme of which is shown in the
Table). ( c acid feed - Total iodides bg/ NAA - 224ppb

Per mangandbtes (i (Lr2hter cEnditdpns reTenrerREMifce Exced$®¥er oxi de 20A bat ch
experinment was perforned to show t haisiihaé Sakt s L£anndie used to reduce
excess peroxide after the treatnent oé inFure car Q_ogx&i c acid with hydrogen
p@oxi de. 500nL of acetic acid Ha% AP Feated W™ 500ppm hydr ogen
per oxi de and 5Cppm sul phuric acid aH,S45tréatiment 1 sh&0ppm After this tine the
per oxi de conce i on was _found_t 0 r,oxide) .
425m's of the gtcz?cai"'th\ﬁ/aéu? hen' di st ﬁflqgg?o{lg. égggyréc}))élg%ggggn@gﬁ?ﬁ%fi on of
the dirstil | ate wasovegOpmop@rtipg rnedéed (@aly Fonpl € wWhich deashoyn i t he sane
manner as above, Wgr e,@fher 1 hour the peroxide concentration was 236ppm
Pot assi um acetate was then added to the acetic acid to ielgl‘a éot al
concentration df) 7YBRNF 358k &% cadhred BTFRLiofEde s BAAA 51 10PRd, the
peroxi15de concentration of which was 34p[®®rmanganate time = 0.2hrs

Additives to Reduce Excess Peroxide

. 20 A batch experiment was performed to show that metal salts can be used to reduce excess peroxide
" after the treatment of impure carboxylic acid with hydrogen peroxide.
500ml of acetic acid was batch treated with 500ppm hydrogen peroxide and 50ppm sulphuric acid at
115°C for 1 hour. After this time the peroxide concentration was found to be 220ppm (as hydrogen
peroxide). 425mls of the acid was then distilled off. The peroxide concentration of the distillate was 199ppm.
25 An identical sample was treated in the same manner as above, where after 1 hour the peroxide
concentration was 236ppm. Potassium acetate was then added to the acetic acid to yield a total
concentration of 7% w/w before 425mis of distillate was collected, the peroxide concentration of which was
34ppm.
It is envisaged that in a continuous process the metal salt would be added to the distiliation/evaporation
30 stage (b) to reduce excess peroxide carryover into the purified acid product. Such metal salts may also
reduce sulphur carryover if sulphuric acid is used in step (a).

Claims

35 1. A process for purifying impure carboxylic acid which has been produced by carbonylation of a suitable
reactant in the presence of a carbonylation catalyst and an iodide promoter and which acid contains
iodide and oxidisable impurities characterised in that the process comprises the steps of:

(a) contacting the impure carboxylic acid with hydrogen peroxide, and not contacting the impure
. carboxylic acid with hydrogen in the presence of a supported palladium catalyst, and

40 (b) recovering purified carboxylic acid having a reduced content of iodide and oxidisable impurities

from the product of step (a) by distillation or evaporation.

2. A process as claimed in claim 1 characterised in that the carboxylic acid has up to 6 carbon atoms.
45 3. A process as claimed in claim 2 characterised in that the carboxylic acid comprises acetic acid.

4. A process as claimed in any one of the preceding claims characterised in that the step (a) is performed
in the presence of a strong acid.

50 5. A process as claimed in claim 4 characterised in that the strong acid comprises sulphuric acid.-

6. A process as claimed in claim 5 characterised in that step (b) is performed in the presence of a metal
salt to reduce sulphur contamination of the purified carboxylic acid.

55 7. A process as claimed in claim 6 characterised in that the metal salt comprises carboxylate and/or

nitrate salts of potassium, calcium and/or silver and/or comprises potassium and/or magnesium
hydroxide and/or copper (l) oxide.
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It is envi saged that in a continuous process the netal salt would be added -

to the distillation/evaporation 30 stage fb) to reduce excess peroxide
carryover into the purified acifP Br8H Such netal salts may al so reduce |
sul phur carryover if sulphuric acid is used in step (a).-Cains-351_ A |
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purifi gee B‘b’%fﬂrc acid. 55 7. A process as clainmed in cIa|m6
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Pal | adi unkabalby Katuty, Saidikh uhé/a@e Kilbén dnd/odeGRINIMANER/08dr Mg MBYdRdx@L @B/oder
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Dest i | |sat vefahededch Wespdampfdadgeh gdkbnzeicMet, Haddae Metabsah KAl peetet imfgt. dadur ch
gekennzei chnet, daB di e Carbonsaure bis zu 6 Kohl enstof fatonme aufwei st.
Ver f @ahreenVerarhn Aachpeitreh doy, vatechehanteng Atseriniee idedvrrbt gekehaBictined @4rPdesauine
Essi gsaur Geagn¥aiBeines Jdptalfeaizes BureYerinagringedinee Mergudveryoreigigbng riee geraingion Cehen-
dadur ch gekertiresiiiedd- daB Stufe (a) in Gegen- wart einer starken Saure
durchgef Chrt wi rd. Verfahren nach Anspruch 4, dadurch gekennzel chnet, daB
di e st diPk¥eriahan dadic Aare) Sadrdreh rﬁ%@t‘zewﬂ'@t RSP £ 98P e pplec B /9?§)9 P32 von
dadufch gﬁ?l'é‘ﬁnﬁ@? Wietler Grlpmstndroger vy n”“@@%%%@ﬂ??'“@f‘ﬁé‘s"dl\}@{jﬁ‘i’q's%‘PfE’Q)s zur
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Vet al |t Yornp el AbspRet el St e Pinel RIS 0o BB RARRIS A0 Bl 1)

und/ oder Sil ber und/ oder Kalium und/ oder Magnesr umhydr oxi d und/ oder
Kupfer(l)-oxid unfaBt. 14
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Ver f ahr en nach Anspruch 7, dadurch gekennzeichnet, daB'das Metallsalz -
Kal i umacet at unfaBt. 50 9. Verfahren nach ei nem der vor her gehenden }
Ansprtiche, dadurch gekennzei chn&P 0 4MB258Ife (b) in Gegenwart eines

Met al | sal zes zur Verringerung e| ner Per OXI dver unr ei ni guhg der_gereinigten

Car bon- sa durchgefart wrd urch
sekennzolEyif i Mt B b S B S e S e
und/ oder ngergm 1 S8 APl BRSPS c?é eS| RASTATOX cf nd/ 8uy
Kupfer(l)- At . ?/Berfahren nach Anspr uch 10, dadurch gekennzeichnet,

d % d as ME t\/@kalh?eﬂl n%clK@rlménl\J 'a@rc\%“'r@;gem&&nspru&lg in \é@ﬁrf&@ fafdn r(‘é)‘%hd ?J) Q%Q\gﬁ in

er gehengennANaRhiahe durtetiftherghkennzel chnet, daB Stufe el ne
fraktionierte Destillation mt Kopfen und Basi sausl aufen und ei ne

Fl Cssi gkréver@titeaent nahnme von gereinigter Carbonsaure unfaBt. 5 13.
Ver f ahren nach ei nem der vor hergehenden AnsprOche, in demdie Stufen (a)
und (B9 TuFesTEENdd Puriitdiier d'BXEt tdrdoajlig@nEpaube adéé prgaf pdirdarbw@lad@ndun corps
Revendi cat irédatondd) cdnverddbie G (heéseiee i datalysdut @& catbaglatibe et alub @royroteqruierméngdur  qui
a ete produsdurepatquicantioartgs atpueids di ype iodurgs deeiapureBn ngbabies marciéiskE en engu'il
presence d'campremst led draperisonsigart ar bonyl ati on et d' un pronoteur forme d'un
i odure, et q(# acostrd emeongels! aF'ﬁ‘pG?’é‘t"é'@”‘iﬁi!ﬂ“PPyE@C ide dpatioxyde td’ hd@sgehmmsem@sen
oxydahi es, cafr“é?ét &p i 'a@dee farbaxylighe iimPug Givpsy @pdhydsegem apEesersasy Yt Filyseur au
(a) a mettrePdAdUDAY 48 FUPPOhEY de car boxyl i que impur avec du peroxyde
d' hydr ogene iAol kagide.carbpryligun pyrfe gyant P"‘eaiﬁ’?ed'e’ew? BRI adaqu%mxvd&v@%dpe
| hydrogene B’Hd‘btrd@é%tﬁ‘ﬁ?e‘a)cPahﬂSt'ﬁaéP’h?WéRﬁa'%{h pal | adi um sur un support et

ur e e? ! E‘Prroced X urvgn aCrae\I; bg %{rgl dﬂcearagtgr“ I ecag Pacrfi aerboc%gc]rgeu 5 }urs%dgé atprln%s[l on ou
evapor ation. 52]'8 2. Pr ocede suivant |la revendication 1, caracterise en ce
que | ' ach LB Gk QUG AalAISHY, BrfHOBRS, U ng%gbox,?n e LARRAE 8o ant
| a revendi Calig@h 2, caracteriso on ce quo Pac; de car oxyFr que conprend
| ' aci gg acetique. 4. Procede suivant |' une guel conque des revendi cations
pr ecedeny,e ProcBR AR I'dnd QuétddngR da¥ RvéndREtBREréc8denRS [calli&rds R cOQId BB ost
presence d'mis sAGbéle énqrrgsencéd uPe&dsee sui vant | a revendication 4,
caracterise en co quo |'acide fort conprend |'acide sulfurique. 6.
Procede suiPvasdé dumant @vevacticaidni 40 cerdeiérigioanae lgad fagige N cadprefd0'adidecdumpique b) est
m se en oeuvre en presence d' un sel netallique pour reduire |la
cont am nét iRoréqEasuivhrg lssrovehdieatioes,|caracérdé e ag hexiiélape) (e e umisef dnepeuvre en PEoeed e
sui vant | a dusvemfitaiged ronr réduire Srcqetereindtiorepas i soefreciadiadide ozesbxyfime abifié que
conprend_des carboxyl at es 35et/ou nitrates de potassium calciumet/ou
ar gent el-/ d’LPCE‘??nsﬁrV@'}ﬁéP rgeengica isgjen ?Rﬂ“aéesﬁeh’r??‘é’t'tuGOWe'ﬁ’ﬁ’gﬁ@%‘?%H‘r‘%st / ou
de |' &yde eHe iaeyde P tP‘v)S'“m calciumgstopprgent pfou SeMRFeYde [Maydroxxde g ipetassiuprqu de
car act er i sénagpfs@ 96{% é"\@%F’e Fr"é‘tr%ﬂ')l i que conprend |'acetate de 40pot assi um
9. Pr oce?e sui, yant une t ongue %ies r evendi cat |oni Br ecedeni i

act er é’ %ﬁ § %“Vdrﬂ ’evg‘i éfﬁém‘(b) AL PR & S e A p‘f°é’§’éeﬁ% aglalndes el
%al I | que pour " eduire la contami nation par | e peroxyde de |'acide
car boxyl  qug, B, vsnrrunétzu&&cqfrd Fﬁ%d.ﬁé{. éce&eﬂt L 2ysndis @rr $ét§§ o (b) ost

caracterl Sqn y%? de

pot assi um ,i&?égqugglgﬁe e cal cium ECF'? u corrpr engb %ﬁﬁ rc()expe

pot assi um et/ ou de magnesi um et/ ou de | ' oxyde de cuivre (I)

Procedge $4)ipYRBd¢ dularlt RUSIARUIGAN D BardcfrisCAl B GliSlb isSi@nétiliqfcofiBRnd 6n e?aa:Joxyuate de
netal | i que JeRGUIHEAArgbntAOAL & Sl SRR RbASSIALY 'hidoxy s @&sa@s.&wevan&e haghge
guel conque sigsctbeyanRdide ab t@is ()pr ecedent es, caracteri se en ce quo |'etape

(b) conmprend une distillation fractionnee avec des purges en tete et a la
base et un Rucédéesupmmnsd rdvatdertih 1d.ecal'eictqusiéd® deOquade dél adtalliquec eaniposnyt |I'acdtaee de

puri fise. 5Dota&iumPr ocede sui vant |'une quel conque des revendi cations
precedentes, dans lequel les etapes (a) et (b) sont conduites ensenbl e dans

une col qué’rqygdeds;uypqtuprm quglgonque des revendications précédentes, caractérisé en ce que I'étape (b)
comprend une distillation fractionnée avec des purges en téte et a la base et un prélévement latéral de

liquide formé d'acide carboxylique purifié.
55
13. Procédé suivant I'une quelconque des revendications précédentes, dans lequel les étapes (a) et (b)
sont conduites ensemble dans une colonne de distillation.
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