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PREPARAT| O- Celeugttion: b acet ate) 25 a Because the levels of sulfate in
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process sirogeh gas. Eteyiticationtequilibridnvweas lachjesedswithint D.& haurs e detérarined byicsmmersing of nibutyl\abetate

acet at e avethetdrefiupintredistilktiop ealuningndhy ketjeyanalysis which shpwel] @ conbtang agetiaagid cdntentatha katalyst]
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About one-half of the crude product ester upper phase recovered from the decanter was conveyed to a refining stil,
while the other half of said crude product ester was added back at the head of the distillation column to maintain about
40 a1:1reflux.
, In this process run, 1.1 10 1.6.Ib. of water per Ib. of n-butanol was continuously fed to the top of the distillation column
\/ and 0.91o 1.1 Ib. of water per Ib. of n-butanol was added to the lower water feed point (tray 17) of the column. The water
layer recovered from the decanter was not recycled to distillation column, but instead fed to a water stripping column for

recovery of n-butyl acetate and unreacted butano! and acetic acid, which were returned to the reactor. Purification of
45 the water made it suitable for disposal.

The pocess e this mvenLon Iely% 8 t@ EI
T e R e

e

The average acidic suliate content of the refined n-butyl acetate recovered from refining still and produced by this -

process run was 20 ppb and the acetic acid acidity was 0.009 wt-%. After standing at 42°C (107.6°F) for 23 days, the

acetic acid acidity of the refined n-butyl acetate was still found to be 0.009 wt-%, and after 49, 78 and 119 days at 42°C,

said acidity was 0.011 wt-%, 0.016 wt.% and 0.015 wi-%, respectively, showing that the obtained n-butyl acefate product
50 ester was very stable against acetic acid formation upon storage.

EXAMPLE 2

A continuous process to produce n-butyl acetate was carried out using an esterification system corresponding to

s5 the schematic flow diagram of the subject drawing. A 43 Oldershaw tray distillation column was employed.

The reactor kettle was initially charged with acetic acid followed by Bio-Soft® S-100 as the esterification catalyst
and finally with n-butanol (a 1.3:1.0 molar ratio of acetic acid to n-butanol) and heating commenced. The amount of
catalyst added calculated to be about 1.1 wi-%, while the catalyst content in the reactor was 0.37% calculated as sulfuric
acid. Additional acetic acid and butanol were added at 1:1 molar ratio 1o obtain the desired kettle level.



40 “d) Repeat I n duplicate using the reagents and contai ners but no
sanple to pI’OVI de two bl anks for E §5Pt4§ﬁ1§ ysi s e) Sarrpl es shoul d be run

in random Or 0SS anz)
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f or soat wHich a&s rud EonBriR6I & sevbrtlwebidl cul ation: nL KOH x 0.01 = acidity, % by

wei ght, ®hedpverhead praduet dster-weilel azeotrope leaving # cbldin wiis Boridens 6ol Alcotier ard@hlisia Eavatel ONS
DETERNh dbietanteixi@ssdeh Ehqavarage scidicauiiHtargaieht ifthe trioden-hutylagetate rich top layesi stteem wasdetegmirieti e

al kyl tbean25nnb Théaverags agidic auifate gpertental the decemtertiawerweiten layenwas39@ppbi on kettle in

t er ns  of Ses of e unperpretiest gsier-dahiages from the qegantepwrsifidtaefiginggillto produep rfineg p- h'éthcefafe

act tfal R ‘F"ﬁ apHingremaindeswgsreiyr P‘Ld “h‘ﬂﬂh"’&é 0@'9 dﬁﬂé“%ﬂ%ﬁg mgintgip plaput srisHeiest
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é@&éadagd%mmnwr }o%faln%ﬂta'sﬁdr nqgawﬁmeé gl & emeof
y| enq,,aqé( toEEtul t{ oh edidnkr. Sher, cata di ssol ve in1 liter of
AkChy caifatslwa{em#mmﬁheaﬂbuﬁ hédthfe proditdat BYDIRG cekﬂu@a&fisﬁﬁb dnBifhe

flasksaverageabmm%smobgﬁtee the contents of each flask with standard 0.1
N ner pholine in isopropanol to a color change from purple to green.
Appr ocEXaMPhE3 end poi nt dropvvi se using a 25 nmL buret. 15 4. Calcul ation:
Sul furic Acd, % by wei ght A X Nx 9.8111 Ox Sp.Gv. A = M. of N nornmal
nmor phol i ﬁl@f@lwwmmmdﬁwwblpbmustrateswmlveco@mmﬂamousecma@m l-methane
pr oc e ssifonis agid BPAL e-tohieps guijanic aeid (P-FiSA). Gfuric i (H280) Bin:Soft RS 189 (referred trinthis papgle on
sy s rfisdererhepzsnr auingic ack o RBSA ancerageyibenzene silfons agid (QERALIth plRwanol g 1 185G withregilP ng .
A 35 O dershaw tray distillation colum was enpl oyed. The esterification
reactor kettle was charged with a m xture of n-butanol and acetic acid at a
1:1 nolar ratio and 1.0 w-%of Bio Soft S-100 was enpl oyed as the
estgrification catalyst. The reactor contents were heated to 1150 to 1200C
25 while the distillation colum and reactor were maintai ned at about
124.1 - 137.9 kPa (18-20 psia) by pressuring with nitrogen gas.
Esterification equilibriumwas achieved within 0.5 hours as determ ned by
commenci ng of n-butyl acetate overhead reflux in the distillation colum
and#«by kettl e anal ysis which showed a constant acetic acid content. The
catial yst concentration was 0.29 wt.% cal cul ated as sulfuric acid. An
esterifi cation feed m xture of acetic acid and n-butanol in a nolar ratio
of '1.00:1.05 was fed continuously to the 30 reactor kettle at a

erature of [err] at 124.1 - 137.9 kPa (18-20 psia) which was
suf i cient to vaporize the product ester/water azeotrope while maintaining
kettle equilibrium The kettle conposition renai ned essentially constant
during the process, while the catal yst concentration ranged fromO0.29%to
0.32% cal cul ated as sulfuric acid (the slight variation was due to
vargation in kettle liquid |evel).
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The product ester left the top of the distillation colum, as a mxture of
bi nary and ternary heterogeneous az@B%bé§8§S bet ween n-butyl acetate,
n- but anotl foa&t'd ARt er and was allowed to phase separate into product
ester-ri SROMAORESE water-rich | ower | ayers in a decanter, after passing
thr ough a cooI er The aver age corrposr tion of the decanter Iower wat er | ayer
und to contain 300 pgpb (. 3Pppm of acidic sulfate. About one-halft
of t ¢ crude product ester] upp@rghass LRV &d bromthe decanter was
conveyed to a refining stifll, qoht] & tRe ptHhel WAl T of said crude product
ester was added back at t e heAd ™ tNHe Hidt A 17t Ton colum to maintain
about 40 a 1:1 reflux. t hi% ocess run, 1.1 to 1.6 b. of water per |b.
of n-butanol was conti nuo slyhg thotge_;o‘p gf Jhg distillation colum and
0.9 tew 1.1 |Db. of water usarrl mwas &ddedtothelower wat er
feed point (tray 17) of the colum. The water |ayer recovered fromthe
decanter was not recycled to distillation colum, but instead fed to a
wat er stripping colum for recovery of n-butyl acetate and unreacted
but anol and acetic acid, ichewere returned to the reactor. Purification
of 45" the water made it dui taﬁl fpredsmRsyd 8 TBe &v@r &e acidic sulfate
content of the refined n-Hutyl.agetits PcQver s arcgnseg ning still and
produced by this process gun was g0 ppb and the acetic acid acidity was
0.009 w-% After standi at B2® [err] for 23 days, the acetic acid
aci di gy of the refined n-Qutyl tent \masosbll be 0.009 w -
and after 49, 78 and 119 days ggr wrﬂ ]%/O% &011 w - %
0.016wt.% and 0.015 wm-% respectively, 'sh'UwiNng"’tﬁat*th'e &bt ai ned n- butyl
acetat e product so ester was very stable against acetic acid formation
upon storage. EXAMPLE 2 A continuous process to produce n-butyl acetate was
carri#d out using an sterlr fi oatr n system corresponding to 55 the

schematic flow di agrgm of the tcod maviingy A 83 0D Bersigiw tray
distillation colum s enp repcgor;,‘ k§t i eaWds o Nigti al Iy charged
with acetic acid fol#Howe y ﬁ er’r]"‘ & 1D0®aL t Re RsPerification
catal%)t and finally wthAan-buEa (al 1.0 nolar ratio of acetic acid
to n-Butanol) and heatinggto n as8DeNte 0b @t el gsteadded

cal cul ated to be about 193 Wt - I'& ﬁte 2@ ARy (Boft ghtsin the reactor
was 0.37% cal cul ated as s Ifur"r‘c T dw Rddht rorsl v'aGetgc hcftd and but anol

were added at 1:1 nolar ratio to obtain the desired kettle | evel. 9 EP O
521 488 Bl Heating the reactor was comenced while the distillation colum -
and reactor were maintained at..,ab ut 206.9 kPa (30 psia) by pressuring with

nitrogen gas. After heati anrgae-t genperature of 105 C had

been reached and esterifigc t| o tﬁl -br I gehk -eved as determ ned by

comenci ng of n-butyl ac te Qv r'eft“ux' i the distillation col um

and a%*constant acetic aci cori!en ratr on in the reactor. 5 An

esterr fication feed m xtu ﬁcﬁa(adoaad 8- Butanol in a nolar ratio
700:1.05 was fed conti nuo Ig 2efenthi R the reactor tenperature

at [err] to [err] at 131.0 - %P3 9~2§ps|a: Wat er addition was

si mul fane- ously commrenced to the distillation colum in sufficient
quantity to formthe ester/water azeotrope while nmaintaining reactor

equi i brium throughout the prdBes$. The average catal yst concentration
during the process was 0.3} w-&o éu... |¢at8do&S|an$3(g4 mlhe catal yst neither
exhibited | oss by deconposfti aa r.rﬁq r-rgdamai el d&rtrons during this
process 10 which was run nt|$ y-q‘cw Sewered| Nweks. The overhead
product ester-water azeot eavi ng the colum wasscgndensed by a cool er
and phase separated in a d can erd RseI® & NMefade Bcidic sulfate
content of the crude n-but ag ét'e N KR I1By& Kt &am was det er ni ned
to be 25 ppb. The average acr dic sulfate content of the decanter | ower

wat er%| ayer was 300 ppb. Sone of the upper product ester-rich layerfromthe
decant er was fed to refini ng stiII to produce refined n- but yl acetate 15

product an i n rn

corum. g TS p B piith e i 4o el By bl
wat er phase per ano tt%eﬁt me"f’e?ﬂrﬁﬁ‘ga (‘-9 Xhd
of the distillation colum, and 0.40 Ib to 0.65 | b of the decanter water

~layer per |Ib of n-butanol was fed to the |ower point (tray
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4)‘ on the distillation colum. The I’EITB.I ning water fromthe decanter was
fed to a vvater Stl’lppl ng col um 6P OPZE ARRBY of n- butyl acetate and

unreacte nd acbe m‘é(“ gu Were returned i Qe E";?'r
N ou no equilibri chi

fgr'f'uﬁg m.mgo io ﬁ’%@oe i Lt b;gﬁﬂ" G, |

- I
the q%f%ﬂ&l hdalind \é'te%‘% ov&r 6hé(l‘ﬁst ﬁr'ine & fit Qe e%¥ éseﬂ%&ﬁoﬂ% kit e
aveg\ég.es%sae%&fosm Gourb G115 S48 datl mblied thaaﬁeﬁoag &awaaﬂuaedleby
thl S Wumraaaddamsﬁ\ams%aﬁ hambetnliwh AOrGfesigiant arfitteF esfbfification Gdtalsts Yo tHESrmiliod 06

- % ol tnodeXifétiBicsulfonit lagtert Bkt cambco@ darinD e laciaIEonb! estérificatiorbedaubd of rehctioh bétwisth that s
t he I ceioohal sl catalyst itsglit Moeove f susraunt esiisblecstifotlic estérdl-potiets ate readilyxiztdnaposabls td sulfuri C
aci d (dv8égduring-esterificationeand are tomaitlerectic bedthe rpot FB29 of cashokyflicaciddormationiuppoi@ 8ok oBirasiu@of t
[ervo] &&teO0 (referred to in this exanple 30 as dodecyl benzene sul fonic acid
or DBSA) and p-octyl benzene sulfonic acid (OBSA) with n-butanol at
[ err] veXAMPLB#ard 35 40 45 50 55 10 EP 0 521 488 Bl1 to form ng sul fonate
ester. [err%'?r The above data shows that p-TSA and MSA reacted wi th n-butanol
(to the I8t F‘°E¥1s°3m°25%°ﬂ’f‘r‘a‘f°é%‘WHQW%“’WF?“F’ B 2 tiyedifemnica@lygwaeng
sul fPortsited fx sranaesble AGHiG sulfatq goneratigein g crgpRipductofty BI9IVA CalBME®e sul f onate
respectively). Con- EP 0 521 488 Bl tinued heating at [err] up to about
88 hours showed no further regetior—suggesiihe ui l'ibrium had been
achi eved under the reaction |C88Y8 i ons. IeE’ET"’Pla al so shows that mixing .
[ergl and n-butanol formed rbietylrSutis vl sul fat® vifrtually - instantaneously
(within 30 seconds at [err] |gufrcfdy rast the pBSA catal yst showed little or
no , reaction with the n- butgnql even after| heatirng at 1150C for over 90
hotd$, while only a slight d@gPheresyonsded itiCatilon to the sul fonate ester
5 was observed for the OBSABpeBoti®$900 over| 90Dhoyrs at [err] Such data
i nd#scates that the | ong chai|q.RdxdieR2ae€| sugfonic acid catalysts of this
i nvention shoul d be much norle—eststant—than—-othdr esterification catal ysts
to the formati on of those unstable sulfonic esters that can occur during
t he aci d"?l%"&'l'ﬁ'&?‘”’é%’?‘@?ﬁe?W%&QWW%%QM@“W"Pa?&ﬂf%ﬁ‘%@ﬂ%‘éﬁfm?ﬂ?blﬂdw'ﬁw and
cat al y°§'t"“'i‘f‘ dptfle opptation derpperatucag,ihe fpRdiatq ratas,¢played %HF‘E‘*’%‘%’P%?“WHP’B‘& aéthawrar e
r eatli |V HSEEHPOLRER YRS QIWP:r oxi des during esterification and are

considered to be the root cause of carboxylic acid formati on upon storage

of product 10 re5ters —= AP~ !abc* atof-y—geat-e—gLass

esterification g(épgrrﬁcorresoondl ng to rgd Ex%la 2} five

di f §ser ent cat al yn<Rutanel tosAcetis Acid.anpias dtid or (or’rﬂaroébl e gci ditdSsul fqte generation

in the crude pr{gisaho 54 Rfe, gtkhe five caaal yéuta Wer el Cagial yst
B

Exanpl e D et hyl S'e“HcAm&?eedrate ohr A Sul fugdic é%l a 63.0
H20 to Top of Column (g/g n-butanol) 0.50 0.33
© H20 to Low Part of Column (g/g n-butanol) 028 0.18
\_/ H20 to decanter (g/g n-butanol) 039 0.26
Kettle Temp., °C 116 120-122
& Overhead Column Temp., °C 90.3-90.4 90.3-90.8
Column Control Temp., °C 92.0-92.1 92.8-100.5

Appropriate catalyst concenfrafions were employed to provide comparable esterification rates. The kettle catalyst

50 concentrations (as % of H,S0,) and results observed for the various crude product ester compositions of the product

ester-rich top layer of the decanter and the acidic sulfate content found in both the product ester-rich top layer and the
bottom water-rich layer of the decanter, were as follows:

55
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p-Tol uénesul fonic Acid C Bio-Soft[ % S- 100 D 25

1 -Decanesulfonic Acid E The ester %ﬁf§§F”brocesses wer e conduct ed under
typical raw material feed rates to prOV|de conparable distillation colum
and kettle operation tenperatures. The feed ratio rates enpl oyed and
tenperatures observed during a 6 -hour 30 run for each experi nent were as

f O| oG to E 35
&9 noI I\/I;té}?r Ar‘r d mmlar r aLrﬂL | BﬂR C\ [ LD 1 )'Lr%-_R anol

feed rat e, g/ hiKettle H2SO,, % 54.4 030 0.3781. 60- Ki:qt i @2Acid Pded| rate,

g/ hr Keftid Aldity, as Acetic Acid, %4 3. £b.4 e r ]28i50 Tops.a)fHCodsamn (ag nf but anol)

0. 50 erilotp L Par t Co (g9/9g

n- but anol) 0. 2@&9%&%’&0 0. 18 H40 t1(')65decar11f]'%r (g?g - bu2t ang )Iougn

0.39 10 n-RutybAcefate; top layer &yp |, €7.02 97.64 7.03 98.8111 6 98.03

120- 122 45 N-Butanor.toprayer,Q/erhedd Gdoumm 2asp| , iwr] 1.12 1.43

90.3-90.4 - Col um T [

92.0-92.1 Ac%% @%8% Appr ogr i 2{609 Cat g{a@s cgélffée nt r°<'510t0i1 ons OV?%‘r g
enpl o%ed to pr F*lzpdef%'a\ﬁb% abl e eqter%38i ¢at i18h yat & |ThedBeft| 868af al yst 50
concetitrati ons r{&ﬁyl%eﬁfe,éﬂasmm arjd ¢xsullt seebser vegl flornp#Ade}vasisous crude

product ester BRY thg p ugt ter-ri to ayer.,of fhe

decant er and tcﬁ) acﬁeé}d sUI"?jhf dont ent foéz'r??d n 'gth 44p oosgct F

ester-rich top|$ulgiein topigyerime bot tjon®at ¢r -8i ch| | §er of53c he | de8ant Er, wer e
A

as foll ows: 55 &&ternbﬁﬂmﬁhy&?p]ab485 Bdo Exqanpee | 149 80 205
B C i LLJI_e[CTI] %% 6—36— - 0.37
0.15 0.21 O. 18 Kettle Acidity, as Acetic Acid, % 26.0 28.5

25\g/ 3&torb the above vk and, litedatticudar, [fréih the défermined acidic sulfate content in Botitthe top produitt eSt8r-rich
1.48 de@an@Bayer and @ bdt®mi@rter-rich decanter layerrin &igh giperivmet i dlpar thatcatalysted”, thétongXchiaif) 2
97. 6425  alkyloenzqyg sulfonic 318 cgtalyst, i.e.0Rlo-S@®I$- 100 ptthiwihventiop wad cagparatively far superiori migimizing
2.33 the agnounyyof acidic sulfaiecontained insaid grugdeprodiigt geter gqgl}geqa@}eg pqueoys layer, than thaigchigyed when
0.001  usingsugiotalysts s yfiric acid (B piRiyeng sulfanic api(C). dslefangeuonic gid (E) and diethyl sufato &),

1.00 1.06 0.68 15 n- Butyl Acetate, ave.
nmL/ hr Sﬁﬁéfﬁ 89. 2 88.3 107.5 98. 3 [err] Collected, ave

L/ hr* 6 & comtinuous gspSification pro E Qs @riea 2%:;?%}19 fhe esterif ﬁw’ﬂfa% EG“L'Q' p ‘gﬁr gég'r”"“

ppb EfrpExample 1. l Ig.rctron ru ionic acid erified with 1o produc

bot t om | ayfHeredeid asg ged with reofn-buta nd propionic a grvea25% cﬁlaﬁ’ve
dat a anc, mdidd badl THe abili Whs adtibd it folkswed! B 6 A, Q&hﬁlhdam&%f lﬁtnfbuﬁﬂcﬂ B?d%of@ B-f0@t h
the tgp (@gmmwaegadeammeq&cgecant er layer and the bottomwater-rich

decant er | mp&sttid donteRSierhdatd ldMEC, at 124.1i- 337 KPa (18120 péia) @nd rbuyembI and Propidnid @cidi 16 J
chai n 2%t 1.08: kool raalan z:8i0) @espettively Water additidn Gctheadigtilidtion dolusin was3tooniBadet! pieer thp réaetdr(iad of
t hi s i n\beertdhargedand the eapian inperalry achiavedsuperi or in mnim zi ng the anount of
aci di ¢ sul Thetrenction fettie achieyed equilioiun withinieboutwadure.tAnalysiseshoved d higieerailibrum@sterporient s

| ayer4o timhereadioThe legk cbdiadulriether inthp regotionmedivmaheweg dhedigh gatalygl selgetvity. aci d (B),

p- t ol uene Ehsrefferﬁworwsea iedput atjan 2yReags keltle famperature 195‘&10('@7“"&#&""5‘?0@ n oGt o

(AN ExAm eeﬁggfayeferﬂrorgtﬁ;\e%w Whterhyas @gded fojie dop ang hottomot tha distilation,
the est ézPF?h produ er aze o%qu‘migeﬁF n-p?reoglgh‘Ha ion oorxe"?ncorverﬁeag was phase separated in a
45 decanter.

After refining the crude product ester top layer, n-butyl propionate was obtained having a purity in excess of 99.5%
The average acidic sulfate content of the refined n-butyl propionate was found to be 26 ppb and the acetic acid acidity
was 0.010 wt.%. After standing at 42°C. for 41 and 96 days, said acidity was found tc be 0.007 wt.% and 0.019 wt.%,
respectively.
50
EXAMPLE 6

n-Propyl acetate was prepared from reaction of acetic acid with n-propanol in the presence of Bio-Soft® S-100
catalyst. The esterification system and general procedure described in Example 2 were employed.

55 The reactor was first filled with acetic acid followed by addition of n-propanol (1.3:1.0 molar ratio of acidic acid to n-
propanol). While adding the alcohol Bio-Soft® S-100 catalyst (2.6 wt. %) was introduced into the reactor. The kettle
contents were heated to 120°C, which gave reflux in the distillation column. Additional acetic acid and n-propanol in a
1:1 molar ratio was introduced into the reacior kettle to obtain the desired liquid level. Analysis of the kettle at this point
gave an acid catalyst concentration of 0.683%, calculated as H,SO;.
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in'Exanple 1. In this production run propionic acid was esterified with
n- butanol to produce n- but yl propr%’n‘a 48R [ cactor was charged wth a

mi xture o'_I Shut anol w S'Aﬁgmé‘g%%% 3h %f. % G luWn?rQ' %Qéc
d
gy agg@r% R L T

s
e;q were heated to lt_”té)fS %%Mfiegﬁ ﬂiyva
137 k aTh@ lzéer%&tlaﬂ regagt pQ.rQ{u rUf %oaé:é al &Qillaﬁign fugrﬁﬁﬂtam)
nol ar rhagdrpgbss&ég% 9(24 1 5,5) o stillation colum was
comrenc edrya bdtayst &RﬁntFaﬁ&ﬁﬁ tﬁér WSkt mdag%rwb Ssl?ﬁcr&i&%ﬁ 11,907 atdRRIMBIraduiid ©

achi ev qgitiontd) CatdlyeR@hithitesistb & high degiab ercaslystétabilyl bri um wi t hi n about two hours.
Anal ysi s Biapoadt atehivalér argirdps blitsinad dvertmhdionttny distitationtoiumn wasichrelensedia & décantdrixe

| ac kro Ofobtaih a rudtert-prépyletdtate richippgehphasedayet and an ageebiusibottsh ayee phaséie hi gh cat al yst
selectivity. The esterification was carried out at an average kettle

t enper &ame of 105-110C and a distillation colum overhead tenperature of
about 97C. Sufficient fresh water (not decanter water) was added to the top
and bot't ohRreest i@rrdgRPIodea e gAMbt ai n the desired product
estef-wat er azeotrope. The product j% s wat er azeotrope obtained fromthe
distillation colum overhead was ph gepar ated in a 45 decanter Af ter
ref i ni ng tﬁa&n%.ygﬁe%ggugaga. Rokghablid h %%rmrr it rrreem A caﬂ% ned
having a {iHd ,gh &y %dd E'b&hﬂé' ,@,

the gefinggo ,gr xmgg,qghonate was e 2 an acetr c acr d
acidity was 010 wt. % After standi ng at [err] for 41 and 96 days, said
acidity was found to be 0.007 wt. % avobdh 019 wt. % respectively. 50 EXAVPLE
6 n\Pfopyl acetate was prepared. fromreaction of acetic acid with

n- pr opancdnd amalkahd ofthedsrewlae of Bi 0- Soft[err] S-100 catal yst. The
este¥ification systemand general procedure described in Exanple 2 were
enpl oyed. 55 The reactor was firdtOHilled with acetic acid followed by
addition of n opanol 1 3 1. 0 rml ar ratro of aci d|c acrd to n- propanol)
Wi | e add‘l"ﬁ '%édg

ctlon
L\ETEOd“CﬁZ Py veg nﬂ% mﬂq E;% s aﬂyag \ressag’ﬂ Wt

on column (3 dn water |dd| ion nto aid in es er
n- propanql . efra i 5bd S‘d éf
CHd!

obtain t g sSdin
an acid catal yst concentratron o caFcuIated as

521 488 Bl Heating was continued while water addition to the Iomer
distillation colum side and top dig ation colum trays was initiated.
At about this time the colum R&s-{@a 0 fsbynl reflux and some over head
azeotrope flow was permtted into t eLanter. Water flows to the
distillation colum were stabilized*at=0.03 Ib and 0.25 | b per |b of

n- prépanol feed at the upper and |l ower feed points on the col um,
respectively, The esterification achi eved stable operation at a

r eactor t"é't?i%‘rpatslff‘é‘k%fa‘fﬁbﬁ!‘"&ﬁ?!“%’PZBF%W‘PP&FFGWP'%? um tail and head

S R b il oA O s

aci ty as not require additional catalyst, which attests to
a high degree of catal yst stabi I ity. The product ester-water azeotrope

obt ai ned overhead fromthe distillayron\golum was condensed in a decanter
to 10 obtain a crude n-propyl R te righ 8y¥er phase |ayer and an
aqueeus bottom | ayer phase. Clainms \._ A pgrocess for producing a product
ester having the fornmula 15 [err]

t gav
EP O

wherein R" is an alkyl radical having from 8 to 20 carbon atoms.
&5 _
3. Aprocess as defined in claim 1 or 2, wherein the alcohol is propanol or butanol and wherein the carboxylic acid is
acetic acid, propionic acid, acrylic acid or methacrylic acid.
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wherein Ris a |linear hydrocarb¥Pog2di48sBihaving from1l to 4 carbon atons
and wherein R is an alkyl radical having from2 to 5 carbon atons, said
pr oc es bleating s serttinygd while ater addition o tedeyer Jistifatientiolumgn sidesod faﬁ'ﬂ'#ﬂt!ﬂﬂmﬁoqurmm
anp uipfisedot aQQ}"‘ this timg e 15?55!"?‘1 wag taken off fllrefluxendmene\gyprheas dzpotigpe Aevkwasermigted intoe
f@ﬂ]‘? o fowg fndhesfisllation ealymnwere siabilired st 403 k.and 0.25 8 per fagfin-gaernel feed at the
c‘pr?fﬁ"‘v QYT 9%t AlY™S rSPRSEEYNt i al |y anhydrous reaction medi um t hat
chnt ai Mee QST?E“"E‘H’PB ?q s(‘,abifd’ﬁefatﬁP R*érfé?m’ isredelere oklepiSrand ghpislation cplume tai F'!§‘n
cat affeﬁ“é'?’essﬁf B AR S §KPa{piand 25eppia) ’95995“" rcent % gs\g@gﬁgh vat er ;

2)
rerm ’E‘%ﬁ" WP"F‘F'(? @85??"8?\“' Wd'ﬂf‘%‘f‘?qF'Teat ion -
to a Im'ysf e ” %E“ 9 .Sl 4 5) *unn to
almd (P;ﬁ% eser-waerﬁq% ope §r ﬁ seover omc:)u %on %Iils n% e eé i ng
p}"d'=l gs?%r wat eruP§ { e |n a selbsarﬂ 3@ ssel to obtain said
prod¢|glpnsester, whi ch process is characterlsed in that as said
esterification catal yst an al kyl benzene sulfonic acid of the fornula 35
[errq. AQrowééEfoBﬂ;rEHuEi’ngé&od&&e&lam\lnngrmbrmh having from8 to 20 carbon atons is
eppl oyed. 2. A process as defined in claim1l, wherein the esterification
catal yst conprises a mxture of iRadperdual al kyl benzene 45 sul fonic
acids represented by the fornmula [err] 50 wherein R' is an al kyl radical
havi ngwheremR 8 atlineapifydiocariyoradicat havieg frobS 184 cafbop riomeard wharein Bfis anaatkyliratticalihavingy 1 or
2, whefrem AtotSrerban Yaheysaid procgsseprsistifia 0bi1) dontinuavely feading substantilinequimolacamdui o i c
a®d | scaouylic acicat the forpuierpi oni ¢ acid, acrylic acid or methacrylic acid. 14 -
EP 0 521 488 Bl Heating was conti nued while water addition to the | ower
é}ﬁtlllatlon col um S|de and top BEQPH| 1 ati on col um trays was initiated.
Af about thH f%ﬁeb colum was taken off full reflux and sone over head
azeot r 8 8 fitted into the decanter. Water flows to the

di stiIIatlon col umm were stabilizeg.oﬂt 0.03 Ib and 0.25 | b per Ib of

n- propanol feed at the upper and | ower feed points on the colum,

I eSPeClhefél i and R are the salld@s febiheahdvb, &P rbdifonddabi @Mﬁ'a%rﬁtaé&ﬁmﬂ%ﬁlﬁﬁﬂoweﬁon

I €aCT OedifPWHRA boHaits the @drbokylid Qa@aﬂanatprwuawérlﬁutamcﬁa{ cdist,laAd hot MEYE thaF @dut

Psoe S S US Béiceff by Weight waté?2) Rmvinkrbfbdeict &t andiwhteriidin saili réiSlion veskdt By fstilahiorb ¥ distl-ne

cat al ymfion¢6uife (3} sidding @éteritdsaldidRtikia coldnin tV\EIG in AiRd HPddu bstetvafdia2bagps; id (). 55%
aci di t phasesepddindsalpadaitt ettenedterazetictps id a &gdakiate varseio oistaii saldyRtiyct astel; @hictadrdcesst S t 0
a hi gh:sdlmgpcteﬂsedfn tieh dsedaid Sbterificadion datalyst.an dlkdbeprenakutidnicasd efithedainga azeot r ope

obt ai netd overhead fromthe distillation colum was condensed in a decanter
t®% 10 obtain a crude n-propyl acgtahe rich upper phase |ayer and an
aqueous bottom | ayer phase. O ai gk process for producing a product
ester having the fornula 158 er i O03H s a |inear hydrocarbyl radical
having from1l to 4 carbon atons Aagpd erein R is an al kyl radical having
foom 2 to 5 carbon atons, said process consisting of (1) continuously
-feeding substantially equinolar anmounts of 20 carboxylic acid of the

@Fmﬂ Wherein R" is an alky! radical having from 8 to 20 carbon atoms is employed

2. Aprocess as defined in claim 1, wherein the esterification catalyst comprises a ‘mixture of individual alkylbenzene
45 sulfonic acids represented by the formula

R" - - SO3H
50

wherein R" is an alkyl radical having from 8 to 20 carbon atoms.

8. Aprocess as defined in claim 1 or 2, wherein the alcohol is propanol or butanol and wherein the carboxylic acid is
acetic acid, propionic acid, acrylic acid or methacrylic acid.
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*[err] and an al kanol of the fornula 25 [err] wherein Rand R are the sane
as defined above, to a reaction FRO381488Fk 5 nj ng a substantially anhydrous
reaction nmediumthat con aifs t he, car box Iiiacla 'nqe 3 AP Qids iP5 GHich @St er
on ot of W%ﬁ%%"%\ T 8y o e e e

1S &aC

a

: ing &n @

wei ght 'F?ftsa. I;jy“; VLafg product ester and water fromsald reaction

essel :?éf:arlog@ d I on atc'g?ga. distil- lation colum; (3) adding water to said
% tigl AL rloc%gsa%(a&ﬁwn éngoél' ﬂsli-a. Qémh@gkﬁbeme%%icﬁcﬂcgﬁWMB&fecM%ﬁé saRAic and

(4) p a?c%d Separating a'd product ester-water azeotrope in a separate

vessel t0 obtain said product ester; which process is characterised in that

as sgj, dagRb&s hd defirth ity 6itiaithe)iSs, whdleirdhk Wht&rQaded ithe dibtillaion eolum iistietied trimethe
for nul aprga‘?e deBéirhtion §Qhe iR iekterWatel Sz06titpe hkid/hereinchi poaibn of theiprogudt estemoBsald phade
cafpbon adpavéfonisTedytidtoyedistilation dluphocess as defined in claim1, wherein the
esterification catal yst conprises a m xture of individual alkylbenzene 46
sul f cratentansprdicher epr esented by the fornula 50
[err] wherein R' is an al kyl radical having from8 to 20 carbon atons. 3. A
pr oc ek s Verighrereaur reseteliung eineg Prigqult-Estersymit dRpfoF8l n t he al cohol is propanol or
butéanol and wherein the carboxylic %glg I's acetic acid, propionic acid,
acrylic acid or nmethacrylic acid. 7 EP O 521 488 Bl 4. A process as
defined |0 dlal Mo Xon SupdBS At mt ' Hk&ﬁ%f Bhersatiuid rk ¥ RAARGst 2R C

: .~ worjn R ein linearer.Kohl erst m IS | e u rin K,
aci ds | ﬁ‘egsil tomf%ﬁmbgsﬁgén%&qg%e tifiLi I&t?enr herily vor i\ WeBhtiiHen B4UMtoRER Of
abgut 145 of tntaBorth @I Ber FOHR eréin the alcohol is n-butanol and the
carboxyl1tc acid I's acetic add. 6 5. Aprocess as defined in any of clains
1-4, wherein the al kyl benzene sul f ggpoHadd cat al ystis dodecyl benzene
\sul fonic acid. 6. A process as defined in any of clainms 1-5, wherein the
wat er adstBshet AkdhBieddiForinell | ati on col um is derived fromthe phase separation
of 24 he product ester-water azeotrope, and wherein a portion of the product
ester of said phase 10 separati BRHis recycled to the distillation
colum. PatentansprCche 1. Verfahren zur Herstellung eines Produkt-FEsters
it der WPy frind R glektomieRbengsiniert siadeusine salfioeosiBy das s fm esectioey r%’é?"' St 1
bi s 4 KEPYSSTRIAEHR e CaprER A LR SR T
Kot ons rofeetye et e pircnie o i el e e
Zuf Ohr ulfLe9RAT 4] é%%’tf? h O‘E@fn A Pras ARG adk g Ehaire der
For e WQ:I d%g (é&e gHe), ﬁEr r 2 ﬁfﬂ@ﬂdsﬂleﬁhl-éﬂdaﬂch%l@hﬁh

(ot

. ) = ] .
W e obe In imwesentlichen
 &s fal AkyidehoR iBrsdie déf ASmBI
waggser f Bzeel gsdt@egitall'sonsne r'umenthalt, ‘das die Carbonsaure, Al kanol,
Pr odukt - Ester, einen Veresterungsk sat or unpl ni cht
" R" - 803H

40

Y

worin R" ein Alkyirest mit 8 bis 20 Kohlenstoffatomen ist, eingesetzt wird.

45 2. Verfahren nach Anspruch 1, in welchem der Veresterungskatalysator eine Mischung von einzelnen Alkylbenzolsul-
fonsauren umfaBt, die durch die Formel

55 dargestellt werden, worin R" ein Alkylrest mit 8 bis 20 Kohlenstoffatomen ist.

3. Verfahren nach Anspruch 1 oder 2, inwelchemder Alkohl Propanol oder Butenolistund inwelchemdie Carbonsaure
Essigséure, Propionsaure, Acrylsture oder Methacrylséure ist. :
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“30 - nmehr als etwa 5 Gewi chts rozent V\asser enthalt; (2) der Entfernung
von Produkt-Ester und V\asser aEBO - tlonsgef aB durch Destillation in

eine Destillati onssaul e der kb saul e,
Umﬂl rEPrP E e%ns% ren nela IJIAHOIﬁ?‘ﬁE(4) der
Phase I anen @%’ rops In e nem etrann en
faB d‘g ro U ster zu erhalten vvobe| das Verfahren dadur ch geken-
n{e chn |st &gﬁs nsaure
d eré grfe lrge emem éerxga&%eq 831%%5&%&( iﬂ)ﬁ!%}nzoﬁhlﬂ Ik?élgfgz‘?n&tg&%&& s 20
Kohl ehstoTTa orren I st, eingesetzt wrd. 45 2. Verfahren nach Anspruch 1,
V&Qﬁr@ﬂ e irg¥RdeRarh Bér URGpRKIRE 1215Y M aVeenttiadi@er DbstifliohB@iuly Qigegtbétic MaBRNaus
A| ky| B& PRLabritfdhrung deB Prastikeiten WastBitAzedtiops sthitintt, Aindih Weldherh BiR freil Bs FRoduld-EsterS@8H 50 55
 ghar ge pheRbdtrbnnoRy AEDestienisile oyohdigt wiky| rest nit 8 bis 20 Kohl anst of f at onen
-ist. 3. Verfahren nach Anspruch | oder 2, inwelchemder Al kohl Propanol
oderevehdicatiaris i st und i nwel chem di e Carbonsaure Essi gsaure, Propionsaure,
Acryl saure oder Methacryl saure ist. 151!1I11C 1 | S EP 0 521 488 B1
4. WePMﬁéhprmeﬁ?nAwsﬁ%@W"Ea'ﬁﬂB@'@'e| n wel chem di e M schung der
M kyl benzol sufl onsluren sine ist__ in der R' einen Alkylrest mt
durchschnittlich etwa 11,5 KohI eﬁg?%ﬁfatomen darstellt, und in wel chem der

Al koh l n B t noI 3? un n 9&1 nt":r%S m dgcirk%\eetﬁq repésen}éq{nf ahren
nach ﬁ re de maniére continue des
Kyl § -,l E suul?onsaure Ist. ©.
erfa ren |rge e| nem der Anspr che 1 - 5, |n wel chem das der
‘Destillati onssaul e zugegebene Wagggpnaus der Phasentrennung des
@oduht-Ester-V\asser-Azeotrops stanm, und in welchemein Teil des
Pr oduléf dunalcatiofded®huld O Phasentrennung zur Destillationsaul e recyclisiert
vd rd. Revendicatlons 1. Proced6 de production d' un ester r6pondant a |la
formul e 15 RCOOR dans | aquell e RRPHpresente un radi cal hydrocarbyle

lineaire ayant 1 a 4 atonmes de carbone et R represente un radi cal al kyl e
ayant fopmulesBlanstlesaueliescbet Eepapeirnt aux défintions peseitseredare H%TéS'%'SmE’e oyconiga ity re de

mani eF"@'%@Pﬁ“PWG‘é"%I@@m% anhydre 'ﬂl&?ﬂ"?‘l‘ l?§'d‘§ @l? e °?'E'§e ﬁ adde
gar boX th pi Pﬁgﬁglor} 5%’ e 58 o fi %ﬁ?f r ;ﬂ Uire :fsm‘ll es
reci pi nef EE% clli r g\n azlggt;}géea&‘ r?rgn%ﬂ h'lg o uit-e g%ggt}(ﬁ%nhydre
qui cg »"'Ja% o @s&dﬁa%%g% e el me&%t%%@&fde é%rﬁ‘c%ﬁoﬂﬁ%&éﬁ%&i%smo dui t
dp mq?g‘% estorification, et pas plus d environ 5 % en poids
‘eau; (2) a 6vacuer | ester forme conme produit et |'eau dudit r6cipient de
reaction par distillation dans une_colonne de distillation ; (3) A
introduire de |'eau dans Iadite ol oj\ne de distillation pour faciliter la
formation d' un az6otrope eRer=¢orme \yeo produit-eau ; et (4) a separer

kes phases dudit az6otrope este % conmre produit-eau dans un recipient
di stinct pour obtenir ledit

N\

dans laquelle R" représente un radical alkyle ayant 8 & 20 atomes de carbone est utilisé.
2. Procédé répondant & la définition suivant la revendication 1, dans lequel le catalyseur d'estérification comprend un
mélange d'acides alkylbenzénesulfoniques distincts représentés par la formule

50
R® - - SO3H

§5
dans laquelle R" représente un radical alkyle ayant 8 & 20 atomes de carbone.

3. Procédé répondant & la définition suivant la revendication 1 ou 2, dans lequel I'alcool est le propanol ou le butanol
et 'acide carboxylique est I'acide acétique, 'acide propionique, I'acide acrylique ou I'acide méthacrylique.
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’éste}; proc6d6 qui est caracterise en ce conne | edit catal yseur
d'est6rification un acide al kyl 3 8 A8 B o ni qgue de fornule RO

t orie g. g@éﬂdaﬂ?&r\ g e lﬂess,lglutrant gm %er%f% ::&In@l 9e(?|e‘6?‘an€elc}§¥§§£¥|%tenz% a 20
sud vant he: & iell%ﬁ%st ben ’ogﬁéﬁg%ﬁ ecil aa dektlgb&at 1 on

d%gpren un ne ange aC|des a nesulfonlques stincts représentis
pars

| 8. TPdcBaY rBpontnfh ta déﬁlmo%ﬁ&e%ﬁ&& ‘&H@J&e‘ﬁdu&mﬁqwﬁﬁﬁﬁﬁﬁuéﬂb Jgﬁ?&eﬁ&@' _

al kyl e ayefantenan Z&eamﬁa&nd@n&ﬁw&n@e.d ffl%%ﬂﬁ‘suﬁ&ﬁﬁ@é‘ ant Inition
suivant |la revendication 1 ou 2, dans |oque al cool est le propanol ou le

but anel redcede rasohdbnt ¥la émnmon wﬂuﬁl'uﬁsﬁuelcorﬁﬁé abe revérichtightey, & $, darsiledBel Peal traddita]u e,

I'" aci de dacylyédopbecdeiistillation prodient déilh baparatich idejptases 16 I'azéotrope ester frmié bdnhrhd plodit-Eiu

1134 || letdains lequel une porton de llester fdviné caBnie produitde |0iteeBiarafi@BieBhasds esfrecycléxida colgpondant
a | a d~fdedstlligtion sui vant |a revendication 2 ou 3, dans |equel |e nblange des
aci des al kyl benzb- nesul foni ques est un n6l ange dans | equel R' represente
un radical al kyle ayant un nonbre noyen d environ 11.5 atones de carbone,

et dans lequel |"alcool est le n-butanol et |'acide carboxylique est |acide
acéfique. 5 5. Procede repondant A la definition suivant |une quel conque
des revendications 1 a 4, dans |equel |e catal yseur consistant en un acide
al kyl benzbnesul f oni que est |'aci de dod6cyl benzenesul foni que. 6. Procede
répondant & |la definition suivant |'une quel conque des revendications 1 a
5. gglans |l equel |'eau introduite dans |a colonne de distillation provient de
| s6paration de phases de |'azeolrope ester fornme come produit-eau, 10

et” dans | equel une portion de Pester fornt conme produit de ladite

%ebaratlon de phases est recycl6e a |la colonne de distillation. 20 25 30 35
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