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aci d and the |duejngohoghapmriityh aumiliyc s iyd icomprising contacting an
15 acrylic acid-containing gas resulting from gas—phase
catalytic oxidation of propylene and/or acrolein with
water to trap the acrylic acid as an aqueous acrylic
acid solution, distilling said agqueous solution in the
presence of an azeotropic solvent to recover. crude
20 acrylic acid, and purifying the so obtained crude acryl-
ic acid with a high boiling impurities separation col-
umn. _
Conventionally, production of high purity
acrylic acid through gas—phase catalytic oxidation of
25 propylene and/or acrolein has been practiced by a method
comprising contacting an acrylic acid-containing gas
from the oxidation step with water to collect acrylic
acid in the form of an aqueous acrylic acid solution
(collection step); extracting acrylic acid from the
30 aqueous acrylic acid solution using an appropriate
extraction solvent (extraction step); sepérating the
solvent from the resulting extract to recover crude
acrylic acid (solvent sepération step) ; and thereafter
separating from the crude acrylic acid such high boiling
35 impurities contained therein as acrylic acid dimer,
maleic acid and the like, to obtain high purity acrylic
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2 ~acid (purification step). Thus separated high boiling

i Mpurities con- tain, however, besides acrylic acid, acrylic acid diner
and therefore it is uneconomcal to discard themas 5 waste liquid as a
whol e. Hence, nethods have begn proposed by JP Sho 45- 19281
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acrylic acid. tion solvent for recovering acrylic acid from aqueous
15 acrylic acid solution, azeotropic separation method
using azeotropic solvents, i.e., distilling an aqueous
acrylic acid solution in the presence of an azeotropic
solvent which forms an azeotrope with water to cause
distillation of an azeotrope of water with the solvent
20 from the top of an azeotropic separation column and
recovering acrylic acid from the bottom part of the same
column, is becoming the mainstream practice.
Thus, the production method of high purity
acrylic acid in the recent years normally consists of an
25 oxidation step for producing acryfic acid through gas-—
phase catalytic oxidation of propylene and/or acrolein;
a collection step of contacting the acrylic acid—con-
taining gas with water and collecting the acrylic acid
in the form of an aqueous acrylic acid solution; an
30 azeotfopic separation step of distilling the aqueous
acrylic acid solution in an azeotropic sebaration column
in the presence of an azeotropic solvent and recovering
crude acrylic acid from bottom part of said column; and
a purification step of purifying the crude acrylic acid.
35 This purification step is normally conducted using a
high boiling impurities separation column for removing



35 This purification step is nornmally conducted using a hi gh boiling
i mpurities separation columm for renovi.ng -~

37 high boiling inpurities in the crude acrylic acid and optionally
an acetic acid separation columm for furthgr renovi ng acetic acid.
However, in such acrylic acid production 5%process using the azeotropic
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15 respect of the high purity acrylic acid production
process following the solvent extraction method, may be
considered.
However, when for examplé the apparatus for
destructive distillation of acrylic acid dimer as de—
20 scribed in JP Sho 61-38501 B2 (the first step) is ‘used
to simultaneously conduct decomposition of acrylic acid
dimer and distillation of the acrylic acid formed upon
said decomposition as well as that which is initially
contained in the high boiling impurities, it has been
25 found that such a problem as that the impurities mix
into the product acrylic acid to reduce purity of the
product is encountered.
We have discovered that the problem has its
cause in the maleic acid contained in the high boiling
30 impurities. Maleic acid is substantially completely
separated and removed in the solvent extraction step in
the processes using solvent extraction method and there-
fore does not remain in the resulting crude acrylic
acid, but in processes using azeotropic separation
35 method, it does remain in the crude acrylic acid and is
mixed into the high boiling impurities separated in



fore does not remain in the resulting crude acrylic acid, but in
priocesses using azeotropic separation 35 nethod, it does remain in the

crude acrylic acid and is m xed into the high boiling inpurities
separated in 4 purification of
this crude acrylic acid in a proportion 4 of a few percent.
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deconpos'tfgni%%P%hpurities containing acrylic acid dimer, acrylic
acid and maleic acid, said fumaric acid precipitates in
said recovery step to interfere with stable operation.
Accordingly, therefore, the object of the
present invention is to solve the above problem, that
20 is, to provide a method for efficiently and stably
recover acrylic acid from high boiling impurities con—
taining acrylic acid dimer, acrylic acid and maleic
acid, in particular, the high boiling impurities con-
taining acrylic acid dimer, acrylic acid and maleic acid
25 as obtained as bottom liquid of high boiling impurities
separation column in a process for producing acrylic
acid using azeotropic separation method.
We have discovered that the above object can
be accomplished by the use of an acrylic acid recovery
30 apparatus and an acrylic acid dimer decomposition appa-
ratus, in place of aforesaid'apparatus'for destructive
distillation (the first step) of acrylic acid dimer.
More specifically, we have discovered that acrylic acid
can be efficiently recovered from high boiling impuri-
35 +ties without reduction in purity of product acrylic
acid, by introducing said high boiling impurities into



ratus, in place of aforesaid apparatus for destructive distillation
(the first step) of acrylic acid dimer.- - Mre specifically, we have

di scovered that acrylic acid can be efficiently recovered from hi gh
boiling inpuri- 35 ties without reductiong n purity of product acrylic

acid, by introducing said high boiling I mpurities into
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15 dimer, acrylic acid and maleic acid,

(1) introducing said high boiling impurities
containing acrylic acid dimer, acrylic acid and maleic
acid, into an acrylic acid recovery column and recover-—
ing acrylic acid as it is distilled off from the top of

20 the column,

(2) introducing bottom liquid A from said
acrylic acid recovery column into a pyrolyzihg tank to
decompose the acrylic acid dimer in the bottom liquid
A, and then,

25 (3) recirculating at least a part of bottom
liquid B from said pyrolyzing tank into the acrylic acid
recovery column (when the acrylic acid recovery column
consists of a thin film vaporizer and a distillation
column, into either one of them or both).

30 According to the present invention, further-
more, a method for recovering acryl}c acid is provided,
as an improvement of an acrylic acid recovery method
comprising contacting an acrylic acid-containing gas
obtained through gas—phase catalytic oxidation of pro-

35 pylene and/or acrolein with water to trap the acrylic
acid in the form of its aqueous solution, distilling



colum, into either one of themor both). 30
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to 100 mmHg and at the bottom temperature of the column
of 60 to 120°C., distilling acrylic acid off from the
column top and recovering the same;

(2) introducing bottom liquid A from said
20 thin film vaporizer into a pyrolyzing tank, whereat
decomposing acrylic acid dimer in said bottom liquid A
at temperatures of 120 to 220°C; and thereafter
(8) recirculating at least a part of bottom
liquid B of said pyrolyzing tank into said thin film
25 vaporizer and/or the distillation column, at a ratio of
1 to 20 times in volume to the high boiling impurities
containing acrylic acid dimer, acrylic acid and maleic
acid. '
The high boiling impurities containing acrylic
30 acid dimer, acrylic acid and maleic acid as herein
referred to signify a mixture containing at least 20
weight percent of acrylic acid dimer, at least 20 weight
percent of acrylic acid and 3 to 10 weight percent of
maleic acid. The mixture may further contain other high
35 boiling substances such as acrylic acid trimer. The
method of this invention is used with particular conve—
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containing acrylic acid dimer, acrylic acid and maleic aci d.
The high boiling inpurities containing acrylic 30 acid diner, acrylic acid

and mal eic acid as herein referred to signify a m xture containing at
| east 20 wei ght percent of acrylic acip di mer, at |east 20 wei ght
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column. The bottom liquid is obtained from the high

boiling impurities separation column. While specific

composition of the liquid cannot be generally defined as
it differs depending on operation conditions selected

20 for each of the processing steps, for example, the
bottom liquid can consist of 20 to 65 weight % of acryl-
ic acid, 30 to 60 weight % of acrylic acid dimer, 5 to
15 weight % of polymerization inhibitor (eg., hydroqui-
none), 3 to 10 weight % of maleic acid, and other high

25 boiling substances.

The method of the present invention basically.
comprises the following steps: (1) a step of introduc-
ing high boiling impurities containing acrylic acid
dimer, acrylic acid and maleic acid, which are withdrawn

30 from the high boiling impurities separation column, into
an acrylic acid recovery column (distillation column),
wherein distilling the acrylic acid contained in the
high boiling impurities off from the column top and
recovering the same; (2) a step of withdrawing a bottom

35 liquid A from the bottom part of said acrylic acid
recovery column (thin film vaporizer), said bottom



25 boi l i ng substances. The met hod of the present invention

_ basical!y conprises the following steps: (1) a step of introduc- I ng
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liquid A boiling impurities containing acrylic acid dimer, acryi-
15 ic acid and maleic acid. Whereas, because the high
boiling impurities obtained as a bottom liquid of a high
boiling impurities separation column in the above-de-
scribed acrylic acid production process has high viscos-—
ity, use of a distillation column equipped with a thin
20 film vaporizer as the acrylic acid recovery column is
preferred for treating such high boiling impurities.
Hereinafter the present invention is explained
in more detail, referring to an embodiment wherein a
bottom liquid from a high boiling impurities separation
25 column, which is used for purification purpose in the
process for recovering acrylic acid by means of azeo-
tropic distillation of gas—phase catalytic oxidation
product of propylene and/or acrolein, is used as the
high boiling impurities containing acrylic acid dimer,
30 acrylic acid and maleic acid; and a distillation column
equipped with a thin film vaporizer is used as the
acrylic acid recovery column.
Appended Fig. 1 is a flow chart showing an
embodiment of working the method of the present inven-
35 tion. High boiling impurities containing acrylic acid
dimer, acrylic acid, maleic acid, etc., which are ob—



at tenperatures of 120 to 220[err]C and thereafter
recirculating at |east a part of bottom liquid B of sal ‘ﬁﬁk
into said thin film25 vaporizer and/or the distillation c t|o

of -~ 1to 20 times the high boiling inpurities conta

acid dimer, acrylic acid and maleic acY d. The hi gh b0|I|ng
I mpurities containing acrylic 30 acid diner, acrylic.,aciqd and nalelc aci d
as herein Ft@fl@ter’f’eg“"t"(ﬂl dofiiany parit xefira bbﬁhagﬁl'rlngngt ImRAL i Li®S  wei ght
percent of acrg a94¥?d%(36¢ﬂmnai éﬁés‘nepoﬂﬁbgatlntopﬁr@Q%&|Qﬂdﬁmdﬁ|C
acid and 3 to ht percent of I d. The m xtyre further
contain otherqﬂgymﬂ3 lﬁﬂUhRRFéu%bﬁﬁnéeEhéﬂcﬁ i@ Yapgriizescidy ¢ %&9|n The

met hod of thigdvgd lmdS.yS&ﬂszheaaéhdcuéaaveeaue- The maleic
9 tai ned frombottom part of a. hi 0|I|n npurltl separation

colum 1 ar®e asticbRREEN el athe sdis hﬂ ?Sﬁ acy I'&nﬂ°2dedtﬂ with a

thin filmvapgidedioh W%ﬂ%dlyaﬁéahbedacwﬁlba ¢adigels @ tanBY appver ed.
The mal eic 5 acid content of 'St'lk,g cryl aC| i n that ccasi on
is markedly r i@t \Mf?fﬁﬁ%#\%s oteol %Py We'ghgl U SEGNMANVPD to 1%

by wei ght. ThigghaGQy e |saﬁ6ifﬁ1b¢|90kdcl|$c0¢élt&|dl ;toracuurmdaimgto a

pr ecedi ng step, eg., a purification st nor e speci al 1y, |nIo 10 the
hi gh boiling iSkRRi t9%s s%rfé‘r'%li":bﬁazb?ﬂnﬁggp' t gore ﬁP&ﬁ'JC et T2ERyi i ¢
aci d. 10 the hil hl@oﬁBBn%abhﬁu?®t$eheebpbhetde81gnnamdn1 oper at i on

so as ;¢to carry out the above

conditions of dist |4§ ation co ﬁ
separ ation of RFQel eRTQ#VﬁYhaﬂrﬁ i¢sagifi ci ency. Specifically, as the

distillation fcol um 2, Italéré\&’si9%ﬂeV\Atbhsélbe0It¢tei dfialsnrgmtm*rd of tray(s)
NGy I Ao S RUEE PoRE! ot St BRY oM il g 2B,
the distill atigyropesat i Phe UaOVe separation of maleic acid with high
15 efficiency. Specifically, as the distillation column 2,
a tray tower with a theoretical number of tray(s) rang-
ing from 1 to 5, preferably 1 to 3, having dual flow
porous plate(s) is conveniently used. Moreover, it is
desirable to carry out the distillation operation under
20 a reduced pressure, preferably under pressure of 10 to
100 mmHg, and under such conditions that the bottom
temperature of the distillation column 2 should be not
higher than 120°C, preferably within a range of 60 to
120°C. When the bottom temperature of the column is too
25 high, precihitate which is considered to be attributable
to maleic acid is formed to render safe operation over
prolonged period difficult.
The thin film vaporizer 3 is subject to no
critical limitation, and any of those conventionally
30 used as thin film vaporizers can be used.
Bottom liquid A collected in the thin film
vaporizer 3 is introduced into a pyrolyzing tank 4
seated in the next, where acrylic acid dimer is ther—
mal ly decomposed and converted into acrylic acid.
35 Pyrolyzing tank 4 is subject to no critical limitation
but any which is suitable for thermal decomposition of
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20 a reduced pressure, preferably under pressure of 10 to 100 mmtHg, and
under such conditions that the bottom tenperature of the distillation
colum 2 shoul d be not hi gher than 120[err]C, preferably within a range
of 60 to  120[err]C. Wien the bottomtenperature of the colum is too 25
hi gh, precipitate which is considered to attributable to maleic acid
Is fornmed to render, safe operation over t ol onged, %riod dif.ficulit

The thin fil mae&ydriicz@cig dimgm; decbottom 1iaujfg, céF‘ O RS At'iish 2% any
of those convenly Healdsed30 used as thin filmvaporizers can be used.

- Bottomliquid A collect in the thin film vaporizer 3 is intraduced
into a pyrolyzing tank 4he %a‘tb\ﬂzi?\gth%mﬁ’i%&ﬁugﬁeﬁi §9Fylplycf°gé’izdrtﬁ ner is

:Qﬁrk-él i Srr_al Lxﬁﬁcww .Celmg@ﬁ_tezloi 860220P@| i ¢ nagiatt i%a IRyr,0l yzi ng
cubi e Ul .

for thermal® djfpd/d'r?d(y% itnﬁocﬁ(%tr Ioéid:ato {gb;@t % (s)nconvelrollilten'atr.]y mlscl%énscesi'%llrﬁlgl €

acrylic acid digsyadirtyp@f @y rte hpziingd tahk/amouhitc ofcibdttoncari duei diskd.

The pyrolyzing tenperature at e olyzing ., tank 4 normnal]. nges 120
to 220[err]C,QQ?WﬂﬁthQng%ﬂ?r%fE&r@¥£é?ééa? 15§ F@rﬂ@ﬁjgéﬁqfngéx)%enient.
(F:QSSI dtenge ti mscheI l;(mpl?j_:zit%g ofeméaéwiregdwamubamma Idfy Eotrtemidemee d A)
nno e general ly define It vaii gs depending an t r zin

tenperature, Wime Horaraynd ?Qet?dgﬁcsourst i'ﬁer(?%udrr(?&nd 9@1% %é/hou?s i s
][ g?Ul red. Kﬁletrby{m vidi @ﬁf@! d@tg?ubgedoaﬂuvbed ati ghertenpiegtatumgpearad ufer and

a shor I,me, undesirabl e dec ogition |, i zat | . th
like are apt th SHAdE of RS indes rabie aﬁ&??f’it’éq%c'%agﬁ(rj:p a1r‘)":7-)e‘[s]’ 't%%??rgﬁ‘l ye
deconposed ard cteryike acé dapd tbetpkeobyaiceg tank 4. For the 15

purpose of 1eCouerl 9 Schuty b &°hd b ATS SCRITAN 1y, adpp UG 2L
into the thin fritenacrylic acid in the pyrolyzing tank 4. For the
15 purpose of recovering acrylic acid from the decomposi-—
tion product, at least a part of bottom liquid B of the
pyrolyzing tank 4 is recirculated into the thin film
vaporizer 3 through the route indicated with solid line
in the figure, and/or into the distillation column 2
20 through the route indicated with broken line in the same
figure. The remainder is discarded as waste liquid.

For efficiently recovering acrylic acid in the
bottom liquid B, the recirculated amount of the bottom
liquid B into the thin film vaporizer and/or distilla-

25 tion column 2 is increased, which is normally 1 to 20
weight times, preferably 3 to 20 weight times, that of
the high boiling impurities containing acrylic acid
dimer, acrylic acid and maleic acid. While the bottom
liquid B may be recirculated into the high boiling

30 impurities separation column 1, such is liable to cause
concentration of maleic acid at the bottom part of the
high boiling impurities separation column 1 and precipi-
tates in certain occasions. It is therefore preferred
to recirculate the bottom liquid B into thin film vapor-

35 izer 3 and/or distillation column 2.

The acrylic acid recovered from the top of the



vaporizer 3 through the route indicated with solid line in the flgure

and/or into the distillation colum 2 20 through tHB“ d wi t h
broken line in the sane figure. The renmai nder is ' ste
l'i quid. For efficiently recoverlng acry

bottomliquid B, the recircul ated anount oftt he botton1 liquid Binto the
thin filmvapor| zer nd/or dIStI||a- 25 tion i?lunn I's increased, which
is normal ly 1 Hatjanygotymas2 psenerms vyﬁ&lm%’cm iNtRs? t hat

of the hi ghptr@demm ngRep L i BSr ceﬁéﬂbnengpaswhbata%d stepdi MRIreacrylic
acid and nal ei ¢ aci he recirculated into

ile the botto
t he high b0|IlﬁRQﬁ;¥ﬁﬁﬁuﬁ¥lkﬁ¢%eBB? S}Sh LBFxhﬂgl'mgHEHtﬂ§q|§ﬁﬂ%¥ﬁ5’%ﬁuse

concentration @‘olrmirem aemdi :aécwerbatagntnarhaaltbeoducthlagihbloaél ng
i ITpUI‘I ties par. at ol um and es in certain.occasi ons.

t
It is therefbr@%d fer acry| bcrﬁgfgcﬁ SPgefﬁQ %SPWO%W%(ﬁﬂQiQf ith® thin
filmvapor- 35diigadri [ainsh QEthrﬁﬁ 2|6bh€§|ﬁ§| gAMy2very httle amoune
acrylic acid recovered froqﬁ QE g #lllatJon
colum 2 15 nodfaMa) i a¢ hebeEore capeesiragionegt Ml Shenpl e,
purification stad.d rmfeth purSDEbcéti:ahl ytept aobbenbrtghalk@ lpingé raml t i es
separati on col. 3& &ﬁc/l re%‘?veged aslthe f| pro uct Cr%’cla
acid. The acryP4 'd¥ % R REWYCHRERE ' GpaGt tﬁé o qq t|on
col um 2 cond aifis the Amores.y thétgeeaﬁayﬂt part of malleiie amndi aryl dépdefore
concentration of urification St?P does not take

pl ace and 6&5%4/Qﬂd Wﬁﬂ?ﬁ?&uﬁ? wasiei Lighid. i andoflenegs, agpurence

Furthernore, thef gmaxtelses pdié ©b folmation 6fi precipitate ratiadi butable
renoved as wast UId and hence occurrence of troubles due to

formati on of pr Ute attributable t hereto can be markedly reduced.
Herei nafter the presentiH@Mﬁwmaﬁwés thpl presdnt invention is explained

15 in more detail, referring to a working Example.
Example
Acrylic acid was recovered following the flow
chart of Fig. 1. Particulars of the distillation column
2, thin film vaporizer 3 and pyrolizing tank 4 were as

20 follows:
distillation column 2: plate number 15, dual
flow porous plate distillation column
thin film vaporizer 3: heat transfer area 7.5
2 .
m-, horizontal type
25 pyrolyzing tank 4: capacity 11 m?2,

The high boiling impurities containing acrylic acid
dimer, acrylic acid and maleic acid, which were obtained
through gas—-phase catalytic oxidation step of propylene,
trapping step, azeotropic separation step and purifica-
30 tion step (high boiling impurities separation column 1),
were introduced into the central plate of distillation
column 2, at a flow rate of 0.7 t/hr.
In the distillation column 2, the thin film
vaporizer 3 was regulated so as to make the temperature
35 at the bottom of the column 85°C, and the column was
operated under the conditions of an operation pressure
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15 in nore detail, referring to a working Exanpl e. Exanpl e

Acrylic acid was recovered followi ng the flow chart of Fig. 1.
Particulars of the distillation colum 2, thin filmvaporizer 3 and
pyrolizing tank 4 were as 20 foll ows: distillation colum 2:
pl ate nunber 15, dual f1ol# porous plate distillation

col um thin f|In1vapor| heat sfer area 7.5
nferr] , hori %t?aff ngte amd at a 'ZF?HW 6Iaﬁ|°n(j"f'rg£ ‘E:'%\\bhb‘l"'t?/"ﬂ

nferr]. Theyd¥ GFe bV ér &g fmﬂr thbe%oqgmhaww&tacg Wd'@e agf 0. 5 €VAel,
acrylic acid a mal gi ¢ acj d, whi wer e .o taln%} %Arough gqi phase
catal ytic oxi ddi¢'RREE®D Bh'ﬁréﬁyyéhé acid figytieffried taRH %I ¢
separation. st epedéWePéldi d&Fpt i 80akijah. st ep (hlgh boiling inpurities

separation colum 1), were introdyced. nto entr | ate o
distillatiof col umm Boktom {ighifdafe foom t ﬁh fﬂlé)vap°r'z?ﬁ Bhe

distillation Ggdginfn€rodhi€edhi Atbi h”byro\l@mrrigzﬂfa& Vﬁsaﬁdigtﬂt@ilﬁﬁll $9 as to
make the tenperature 35 at, the bottom of . the CCQH?n ?{ C, and
LR

col unMm was mpesednbherenn HHRGT: ithes con ’éséﬁ?é
12 at 25 é\ﬁéit@freaofei:huxthhkl @fof140°C. a‘kﬁ&yﬂes:daande timesof

recovered fro e colum,t rate of 5t/ reaft r this
acrylic acid {%é rh}‘?‘é‘?'l“wed Aop 55 R% tﬁer &€ rt@d‘%&%ﬁ#?f" atb E
Bottlom |'i qypd ﬁeérﬁeﬂna@eahiﬁzbl it eV &b in Zfeirlgﬁ v:pdﬁb‘zeﬂ'(tjs oduEbd fmgw a
pyrol yzing tan ermal |, econpqsed therei nder itions
of at an insidete ?gn}f)gFafEPé}{Gf‘lla%Edt Qﬁ%iﬂm 1'4'Cﬂ‘é‘r$]% Lol #egiﬁgﬁﬁe time
of 45 hour swhfchawas 08 ﬁbeghes&hhe&tﬁhﬂﬂ(uﬁIﬂhﬂnhﬁéthBiangethpoulated
into the thin fitglvago zer . f.l ow &gte of the. ecirgula%ﬁg
bot tom I i qui d B HAES 268N babhiRe aflidi<deig MR (3R [Rat S be hi gh
boiling inpu- maleic acid. The rest was discarded as waste liquid.

15 The compositions of the high boiling impuri-

ties, recovered acrylic acid and the waste liquid were

as in Table 1.

TABLE 1
20
Acrylic [Acrylic Maleic | Other
acid acid dimer { acid impurities
High boiling impurities 53.2 31.5 5.2 10. 1
Recovered acrylic acid 99. 1 0.04 0.5 0.4
25 |Waste liquid 5 4 28.7 4.8 61.1
Unit: weight %
30 The above operation was continued for 6
months. The operation was stable and free of such a
problem as precipitation. The purification vield was
98%, and the decomposition ratio of acrylic acid dimer
was 73. 9%.
35 As is understood from the above Example,

according to the present invention écrylic acid dimer



rities containing acrylic acid dinmer, acrylfc acid and mal ei ¢ acid. The

rest was di scarded as waste |liquid. 15 The conpositions of the

hi gh boiling inpuri- ties, recovered acrylic acid and the waste |iquid

wer e as in Table 1. TABLE 1 20

Acrylic Acrylic Mal eic O her 13 : acid acid

di mer acid inpurities., . H gh boiling igpuritLes 53.2 31.5

5.2 10. 1¢an bge elr%’cF%?Xxl gcampgsed, 9§01 I ncrgage recqyeyy 0.4

EF_tVﬁSte_|h?¥3Qio:§f acryli@-ég%d. gﬂcaordingfta the pflesknt Lr¥en-6
nit: weight % e above operation was continhued for
months. The ofdiedbi Furshemnarre tha RPEE! oF 8GiH 5e°°"§mf Som the

precipi tationtopheoMWdiy Fré i #8idi pe8ovaby codbifin &l stfid Idariawase L +on
ratio of acrylic.,acid diper under st ood

was 73.9% ., 35 As s,
fromthe agbvdMBaRAntains onby UeRY ?é&?ﬁ@ pmeugk: of Maleish agtdd i ¢ acid
di mer and when it is recirculated intd the par ifd cdtion esitéy,

d d, t t f |/ id A di to th
present i nvent CaUsRe t¥Y herfepunui Lt aB, g Bodgis ASISLbETidm the

top of acryli gtap.d Hewye, ytiee!l mebhodi $6i frakei #romolthed fleay) abntedus-only.
very little ag?unt of naleiﬁ ac%d : ang when it .i.sS r%ﬁg{culatge.into t he
purification '@N 1N jRUELEX QT the| RraguGhAS Y Sl JitSUtt 8 said
10 from mixing of maleic acid into the product. ' '
Thus, according to the invention acrylic acid

can be recovered from acrylic acid dimer with high

efficiency and high purity acrylic acid can be produced.

Moreover, because the invention can prevent formation of

15 precipitate attributable to maleic acid, safe operation
over prolonged periods is realized.



step Hence, the nmethod is free fromthe fear of reduc- tion in purity
of the product acrylic acid resulting 10 frommixing of maleic acid into

t he product. Thus, according to the invention acrylic acid
can be recovered fromacrylic aci d dineng th high efficiency and high
purity acrylic acid can be produced. eover because the invention can

prevent formatjon of 15 precipitate attributable to maleic acid, safe
oper ation (W@r'"tﬁol onged periods is realized.

14 d ai nms: A ethkhd @ f6LCPEEOVEE | AGM Mbiry |d¢ doild ohhich is
characterlzed y risi In recovering acrylic aci.d from hi.gh boiling
inpurities cof "a'c?‘i/‘? Ry GOMPE} REPE: ad Py F LCONETd e AGH g% L)

(1) introduci fﬂ’o‘iﬁ'lﬂéﬂ g&bbpiﬁg ngmpmautnése&omatm.mgngwlylc (acacdd di mer,
acrylic acid a é@d mal el ¢ a I Nt o aa I¥I|c achg recovery colum and
recover- ing |ﬂﬂﬂw:%ﬁfﬂ H% 3¢! sPRI'PLG 8P % romthe top of the

col um, (2) | n(‘r)odum*agobabﬁ Ag baqui Highf berh Isaigd iagut i tiesi d

e o i th Aol e FL 0610 T Re TS eGSOl Pl
part of bot It OrﬁdlldJ.Ul mfofémnaeaydnayach Wziregovarly ictlunrharatryécovectd - .
LgFFYﬁgyl (r:rgulrjl ‘trlgesa‘i:ro\hlc L¢ n?‘ﬁggaﬂﬁyl'l 2?329 3| hgieg }cryllFlrcol'ﬁct}lygé ;-E%;S ngg: gh
ac:d Is a 30;EQFLgqug§;obtalned_fron1a hi gh boiling |npurities separation
fgi ﬁmgu;:s Iresul ti Ircl)g f r@ ;gggtlﬁélgggéﬁggkét%}t@rﬁ'gQﬁm%ﬁ l)ﬁ‘gfopy ene
and/ or acrol eigemy Lic vaébd tecovepyt ke lamnyliintcaa gyinmo hywirprrank to -
aqueous acryllééégﬂé%se the acrylic acid dimer in the bottom liquid

A, and then,

(3) recirculating at least a part of bottom
liquid B from said pyrolyzing tank into the acrylic acid
recovery column.

2. A method according to Claim 1, in which the
high boiling impurities containing acrylic acid dimer,
acrylic acid and maleic acid is a bottom liquid obtained
from a high boiling impurities separation column used in
the process comprising'contacting an acrylic acid—con-—
taining gas resulting from gas—phase catalytic oxidation
of propylene and/or acrolein with water to trap the
acrylic acid in the form of an aqueous acrylic acid
solution, distilling the aqueous solution in an azeo—
tropic separation column in the presence of an azeo-
tropic solvent, and purifying the resultant crude acryl-
ic acid obtained from the bottom part of said azeotropic
separation column in said high boiling impurities sepa-
ration column.

3. A method according to Claim 1 or 2, in which
the acrylic acid recovery column is operated under
reduced pressure and at the temperatures at the bottom
part of the column ranging from 60 to 120°C.

4. A method according to Claim 1, 2 or 3, in
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solution, distilling the aqueous solution in an azeo- tropic separation
colum in the presence of an azeo- tropic solvent, and purifying the

resultant crude acryl- ic acid obtained fromthe bottom part of said

azeotropi c separation colum in said high boiling inpurities sepa- ration

col um. 3. A met hod according to A¥m1or 2 in mhich the acrylic

acid recovery columm is operated under reduced essure an qe )

Zenperatures thphetbﬁt@GﬁwddM:ﬁﬁ'4fﬁ9Q9NQﬁ#1?%Lﬁmﬂg'ﬁrﬁ 6§tﬂd £l r)c
A nme C @k |

15 which theagggw\l %ﬁgglﬁ(?@& ¥ idridndhi o7 1m véﬁ‘orlzer

recovery col umm |s dystill n col,umm
equi pped with9a thin fi Anmedhed agconding t 8 ba bt hod ac oPdi Ay o d ai m

1, 2, 3 or 4 yRieh thel iy rionr n@euﬁ;%m@wre | $202@0t 2202QLerr] C. 6.
A met hod accord||ng to aw oneﬂ%(} alg(}; 1 to 5, |sn whi CE ?e ?gcw]gclul at ed

anmount of theBbottom I i fumetdad ARG kﬂﬁcﬁ?z@ﬂb eagkofsCiaimsyd

that of the hsgh.how.% Iﬁwrﬁédﬁ&:@mﬂmmmﬁrwl Qhédetd:ldﬁE IruqnﬁMyIIC
acid and nmal ei.c acid. A nme for r|n acr, I|c as an
i npr ovenent oP é:ﬁ%ft)hq @Vd'(ﬂlcyzif'éb%vﬁ’}k et th 90%@ ' §n§ 3'€tt|

acrylic acid-gq W'b@lﬂgr&élsmm}ﬁif\‘ﬁ‘é’st@émmgﬁﬁ abaseneah@hﬁ icki e, datlon
of propyl ene an 3r acr gl th wat er tg trap the acrylic acid in the
formof its adG&yld CsA %E?!?l%@' ai d aque- ous acrylic acid

;gggt 'rgnl Lnsgyvgﬁteot r ogws n&a]grﬁs_@tmn ﬁ@é&g@r | gt berpneeeaee dofasaran
L vy bbb A o 1 A 4
i mpurities sepagaidotdd iHE, arsadélr y e oxei dAeohtadminigsigas roetnlxn/med\g
acrylic acid froms d hi b0|I|n uritie ont ai acid
di ner, acryl - thfoug %ﬁ? wgécoﬁf‘éaﬁgdof‘r 8&.1] P%é’%ly tetr!ﬁn part
and/or acroleln W|th water to trap the acrylic acid in
the form of its aqueous solution, distilling said aque-
ous acrylic acid solution in an azeotropic separation
column in the presence of an azeotropic solvent, and
purifying the crude acrylic acid obtained from the
bottom part of said azeotropic separation column in a
high boiling impurities separation column, said improve-
ment comprising recovering acrylic acid from said high
boiling impurities containing acrylic acid dimer, acryl-
ic acid and maleic acid as obtained from the bottom part
of the high boiling impurities separation column, char-
acterized by
(1) introducing said high boiling impurities
containing acrylic acid dimer, acrylic acid and maleic
acid into an acrylic acid recovery column composed of a
distillation column equipped with a thin film vaporizer,
wherein conducting distillation under conditions of 10
to 100 mmHg and at the bottom temperature of the column
of 60 to 120°C., distilling acrylic acid off from the
column top and recovering the same; '
(2) introducing bottom liquid A from said
thin film vaporizer into a pyrolyzing tank, whereat
decomposing acrylic acid dimer in said bottom liquid A
[ —

A



of the hi gh boiling inpurities separation colum, char- acterized by
(1) introducing said high boiling inpurities containing acryﬂhssmxﬂﬁwﬂﬂmimlmwd'

acrylic acid and nmaleic acid into an acrylic acid recovery col
of a distillation colum equipped with a thin film vapori zer,
conducting distillation under conditions ofl610 to 100 mrHg an

bottom tenperature of the colum_ of 60 to err]C dlstllllng acryllc
acid of f fron1?ﬁetéﬂpeﬁﬁtﬂ665amf|1§9ﬂ&9|?éﬁ%$ thereafter = ()

i ntroduci ng botton1I|qU|qQ§frﬁyagﬁgdhgiqﬁgfé{n]yaggrhzggrtnb¢ gogxhg{y2|ng
t ank, whereat econpogln acryllc aC|d diner in said

to
at tenperature igpido [eyre | vaing nkanks {_EO sald gnsttd ptlon

recircul ating ablhﬁ\ﬁsran@/w ttHifn bpitmmé;samﬂeB ohtsSal #aRYbOb¥ziingd K
into said distillatign colunn and/ or thjghfl| vaporizer, at a ratig of 1

to 20 times th&iMe§hiBovoilnge Faurthe Jui glhrkal hing ABPYritissi gomtadn-—
acrylic acid anﬁg”&b@VQ|%5@$ld dimer, acrylic acid and maleic acid.
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