9800 1 93 -6 PURI FI ER AND PURI FYI NG METHOD

FOR POLYMERI ZABLE ORGANI C COMPOUNDS FI ELD OF THE
I'NVENTI ON The present invention relates to a purifier and a purifying
nmet had for pol yneri zabl e organi ¢ conpounds. Specifically, the present
invengion relates to a purifier and a purifying nmethod with which

pol yneri zabl e organi ¢ conpounds (organi ¢ conpounds which are
easily polynerized) such as acrylic actrdlor methacrylic acid are
efficiently purified by distillation or other processes, by effectively
avoi di ng pol ymeri zation of the polynerizabl e organi c compounds.
BACKGROUND OF THE | NVENTI ON Cenerally, purifying a polynerizable
organi c '
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PURIFIER AND PURIFYING METHOD

v

FOR POLYMERIZABLE ORGANIC COMPOUNDS

FIELD OF THE INVENTION
The present invention relates to a purifier and a
purifying method for polymerizable organic c_ompounds.
Specifically, the present invention relates to a purifier
and a purifying method with which polymerizable organic
compounds (organic compounds which are eaéily
polymérize‘d)_ such as acrylic acid or methacrylic acid are
efficiently purified.b? distillation or other processes, .
by effectively avoiding polymerization of the

polymerizable organic compounds.

BACKGROUND OF THE INVENTION

Generally, purifying a polymerizable organic



- 2% conmpound (an organic conmpound which Is easily polynerized)
such as acrylic acid or nmethacrylic acid, for exanple, by distilling it by
the use of a distiller in the presence of a polynerization inhibitor, so
as to transformit into products, is widely practiced in industrial
fields. When a pol ynmeri zabl e organic conpound is distilled by the use
of a conventional distiller, the polynerizable organic conpound is
substantially retained, in a liquid forn? -on a surface of a distiller
constituent nenber (for exanpl e, a tray supporting nenber) of the
distiller. Tiamgmd tlae pzganded cpmporad Vhaeh ks  easily
pol ynmeri zabl e organic conpound, is polynerized by, for exanple, heat
application. pelymenized) sugbl aseedryliiprasil or methaszaildceadift he
distiller, a strainer is provided at a predeterm ned position so that the
~polyner is rémveskdnpiet Hey pdigobilied drgbyi theomseumf tanldistiltlenf
“the distiller. Besides, the operation of the distiller is
suspended at im ethe grresenee vaf sa polymdirsizaktibnngndmiditeeckistg af ttde

distiller, so that the polynmer adhering to inner surfaces of the distiller
IS washed awayransformovgyverints npeodugteat asouwidelyt herpotiwed afnt he

industrial fields.

When a polymerizable organic compound is distilled

by the use of a conventional distiller, the polymerizable

organic éompound is substantially retained, in a liquid

form, on a surface of a distiller constituent member

(for example, a tray supporting member) of the distiller.

Therefore, the retained liquid, that is, the

polymerizable organic compound, is polymerized by, for

example, heat application. As a result, a'polymer is

formed.

Therefofe, in the distiller, a strainer is provided

at - a predetermined position so that the polymer is

removed from the pQIYmerized organic compound taken out

of the distiller. Besides, the operation of the

distiller is suspended at regular intervals for

dismantling and checking of the distiller, so that the

‘polymer adhering to inner surfaces of the distiller is

washed away.

- However, since a great amount of the polymer of the

polymerizable organic compound is produced in the



pol yneri zabl e organic conpound is produced in the
-3 - conventional distiller, cleaning of the strainer and the distiller
has to be frequently conducted. In short, such a conventional distiller
has a drawback in that efficient purification of a polymerizable organic

conmpound is

| npossi bl e. Therefore, there has risen a demand for

purifier and a purifying nmethod with which polynerization of the
pol ymeri zabl e organtc conpounds is effedlf%é]y avoi ded when the

ol yneri zabl e organi ¢, conpoynds.acte purified b distillation or Qqther
brocesses so t RAEVERFLERBN: JLAELLLPEar FORARLNGaPFoFAggStFainer and the

SUMVARY OF THE _| NVENTI ON The_i nventors eager! tudied . a purifier
a purifying n‘é%ﬁE&I’igFthﬁﬁiE‘H%&H%ﬁqﬁ%l@ﬁ%‘i' dGn586KE  cBUFR be

efficiently purified. As a result, it was found _that by controlling
substantial reRefPRBAnbioRal dighHlieRthanihdravwRAckdn hereebEiahfat
conpound on a purifier constituent nenber inside the purifier,
pol-yneri zat i onPBFifReapadpPpnerfzad eIMEtzEHoPTEIES Pmpeunde| s

prevent ed,

thereby enabling effective purification of the sane. In

addition, it wawpaesabileund

Therefore, there'has risen a demand for a purifier
énd a purifying method with which polymerization of the
polymerizable organic cémpounds is effectively avoided
when the polymerizable organic compounds are purified by
distillation or other processes so that efficient

purification is performed.

SUMMARY OF THE INVENTION

The inventors éagérly' studied a purifier and a
purifying method with _thch a polymerizable organic
compound could be efficiently purified. As é result, it
was found that by controlling substantial retention of a
liquid containing a polymerizable organic compound on a
purifier constituent member inside the purifier,
polymerization of ﬁhe polymerizable organic compound was
effectively ©prevented, thereby enabling effective
purification of the same. 1In addition, it was also found
"that to control the éubstantial retention of the liquid,
a liquid passing part for allowing the liquid to flow

from the constituent member downward may be provided in

a

and



that" to control the substantial retention of the liquid, a liquid passing
part for allowing the liquid to flow fromthe constituent nenber downward

may .be provided in : - 4 - the purifier
constituent nenber inside the purifier. The present invention was
conpl eted based on this finding. The first object of the present

i nvention is to provide a purifier with which polynerization of a

pol yneri zabl e organi c conpound is effecfiVely avoi ded when the

pol ynmeri zabl e qQrgani ¢ conpound . i,s purified by, distil]ation or oth
processes SC)téhﬁ HHQQQﬁegEF°nﬁ&FFPF@§tPﬁﬂgﬁ§yb§FF§?nE%? purlg*%racﬁﬁgbe t he
first object, a purifier of the resent_invention_for purifyjng, a
pol yneri zabl e i Yas FRIRLeES 2% DWn +§iﬁbn§;?$quid
passing part provided in a purifier canstituent nmenber inside the
purifier, the |iquith®aSirag phieet | ok fde i gErgenEoTWSHPR hds to
pol ymeri zabl e organi c conpound to flow_ fromthe constituent nenber
downward, so &reidsoial BubtiaR | Hithet sthich golymenizakipmn athe a
constituent nenber. Wth the above arrangenent, the liquid containing
t he pol yreri zamlemayiaakle oppgandc scompowrd te sebbeativelyowrvaisiagd he
constituent nenber downward through the

when the polymerizable organic compound is purified by

distillation or other processes so that efficient
pui‘ification is performed.

To achieve the first object, a purifier of the
present invention for purifying a polymerizable organic
compound is characterized in comprising a liquid passing
part provided 'in a purifiei‘ constituent member inside the
purifier, the liquid passing part allowing liquid
containing the polymerizable organic compound to flow
from the constituent member downward, so as to avoid
substantial retention of the liquid on the constituent
member. |

With the above arrangement, the liquid containing
the polymerizable organic. compound is allowed to smoothly
flow from the constituent member downward through the
liquid passing part, thereby causing no substantial
retention of the liquid on the cpnstituent member. As a
result, polymerization which ténds to occur when the
liquid is retained on the surface of the constituent

member thereby being heated is effectively prevented.



| i quid passing part, thereby causing no substantial retention of the

|3 quid on the constituent nmenber. As a result, polynerization which tends

to occur when the |liquidis retained on the surface of the constituent

menber thereby being heated is effectively prevented.

- 5 - Therefore, efficient purification of the liquid, that is, the

pol yneri zabl e organi ¢ conpound, is ensured. The second object of the

present invention is to provide a purifyPng method with which

pol yneri zation of a polynerizable organic conmpound is_effectively avoided

when the pol yrireLafifke oefdicd etnpiiid icatan aledhgylignids | F82F ik or

ot her processes so that efficient purification_is, perforned. To

achi eve the sdgdhdowmexizablg rorgamic neoneeund. ifeceRFBsedt invention

for purifying a pol ynerizable organic cong;und, whi ch uses a purifier

~incorporating a cdfheiseeandmeii@ct rohnhtbe PYepAt pAYSRRYOPais ito

formed, is characterized in conprising the step of allowng liquid _

cont ai ni ng t heoyprideerd zpwtréfpigannethodnpddind which @e lymenizad iognsef t uent

menber downward through the |iquid passing part, so as to avoid

substanti al r e epolymevizable| oggadioncompoundstiist efifiectiipreder .avoided
when the polymerizable organic compound is purified by
distillation or other processes so that efficient
purification is performed.

To achieve the second object, a purifying method of
the present invention for purifying a pdlymerizable
organic compound, which uses a purifier incorporating a
constituent member in which a liquid passing part is
formed, is characterized in comprising the step of
allowing 1liquid containing the polymerizable organic
compound to flow from the constituent member downward
through the 1liquid passing part, so as to avoid
‘substantial retention of the liquid on the constituent
member.

. By the aforementioned method, the polymerization
which tends to occur when the liquid is retained on the
constituent member 'thereby' being heated can be

- effectively avoided, and as a result the liquid, that is,
the polymerizable organic ¢ompound, can be efficiently

purified.

For a fuller understanding of the nature and



By t'he aforenentioned nethod, the polynerization which tends to occur when
the liquid is retained on the constituent nenber thereby being heated
can be effectively avoided, and as a result the liquid, that is, the

pol yneri zabl e organi c conmpound, can be efficiently purified. For a
full er understanding of the nature and : -
6 - advantages of the invention, reference should be made to the ensuing
detail ed description taken in conjunction®é with the acconpanyi ng draw ngs.
BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a bl ock diagram

i | lustrating aduantages ofarghengemeantivn a peirkencry shoulkd kg made to

- polynerizable organic conpound which is equipped with a distillation

- colum as a puthd i ensufinghaighraiklsd deeemtiption takerri gor eeghjunct isinde

cview illustrating an arrangenment of principal parts of a tray supporting
. menber as a deisth |tled | awcagramping ndtawviegs . nenber i nside the
distillation colum. Figure 3 is a cross-sectional viewillustrating

an arrangenment of principal parts inside the distillation columm.
BRIEF DESCRIPTION .OF THE DRAWINGS

Figure 1 is a block diagram illustrating a schematic
arrangement of a préducing device of a polymerizable
organic compound which is equipped with a distillation
column as a purifier of the present invention.

Figure 2 is a side view illustrating an arrangement
of principal parts of. a tray supporting member -as a
distillation column constituent member inside the
distillation colﬁmn.

Figure 3 is a cross-sectional view illustrating an
arrangement of principal parts inside the distillation
column.

Figure 4 is a plan view illustrating a principal
part arrangement of the tray supporting member.

Figure 5 is a cross-sectional view illustrating the
principal part arrangement of the tray supporting member.

Figure 6 is a plan view illustrating another
principal part arrangement of the tray supporting member.

Figure 7 is a plan view illustrating still another

principal part arrangement of the tray supporting member.



Figure 4 is a plan viewillustrating a principal part arrangenent of the
tray supporting nenber. Figure 5 is a cross-sectional view
illustrating the principal part arrangenent of the tray supporting nenber.
Figure 6 is a plan view illustrating another principal part arrangenent of
the tray supporting nmenber. Figure 7 is a plan view illustrating
still another principal part arrangenent_of the tray supporting nenber.
-7 - . DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Pol yreri zabl e
‘organi ¢ conmpounds in the present invention are or i pounds which are
characterized in tha® PR ION: OF IW%@W%%&%%E%;@I e, heat
application. Exanpl es of such pol ynerjzabl e organi c , conpounds i ncl ude:
unsat ur at ed car boxyBakymasigabke c PRI AP  HfY %%acﬁrﬁqe@%d d
(hereinafter these two are generically called (neth)acrylic acid); alkyl
esters of theinwenttiomtaze cargaiiti eonprundssyhachs ake; i[gharacterized
(met h) acryl at e, et hyl (met h) acryl at e, propyl (meth)acryl ate,
but yl (et h)iacroHadt €hey? agehghlalyl polweerjaedybi efonmratrlahdigat
(meth)acrylate; hydroxylic alkyl esters of the unsaturated carboxylic
aci ds, such asappiyidratieshyl Exagpbes) af ysuch polymerizablieosngapid
(meth)acryl ate; dial kylam noal kyl esters of t he

compounds include: unsaturated carboxylic acids, such as

acrylic acid, and methacrylic acid (hereinafter these twol
are generically called (meth)acrylic acid); alkyl esters
of the unsaturated carboxylic acids, such as methyl
(meth) acrylate, ethyl (meth) acrylate, propyl
(meth)acryiate, butyl (meth)acrylate, 2-ethylhexyl
(meth) acrylate, and cyclohexyl (meth)acrYlate}'hydroxylic
alkyl esters of the unsaturated carboxylic acids, such as
hydroxyethyl (meth) acrylate, and hydroxypropyl
(meth)acrylate; dialkylaminoalkyl  esters of the
unsaturatéd carboxylic acids, such as dimethylaminoethyl
(meth)acrylate, and diethylaminoethyl (meth)acrylate;
alkoiyalkyl esters of the unsaturated carboxylic acids
such as methoxyethyl (meth)acrylate, and ethoxyethyl
(meth)acrylate; glycidyl esters of the unsaturated
carboxylic acids; vinyl-group-containing compounds, such
as acrylonitril, styrene, and vinyl acetate; and diolefin
compounds, such as butadiene, isoprene, and chloroprene.
But, no specific one aﬁong the polymerizable organic

compounds is particularly preferred in the present



unsat urat ed carboxylic acids, such as dinethyl am noethyl (neth)acrylate,
and di et hyl am noethyl (neth)acrylate; al koxyal kyl esters of the

unsat urated carboxylic acids such as nethoxyethyl (nmeth)acrylate, and

et hoxyethyl (neth)acrylate; glycidyl esters of the unsaturated carboxylic
aci ds; vinyl-group-containing conpounds, such as acrylonitril, styrene,
and vinyl acetate; and diolef in conpounds, such as butadi ene, isoprene,
and chl oroprene. But, no specific one an%ng t he pol yneri zabl e organic
conmpounds is particularly preferred in the present

- 8 - inventil¥ention.pyrification in the present invention refers to (1)
distillation, (2) diffusion, or (3) absorption of the polynerizable
organic conpound. Purifdcation dny {the pxesends drwvens i, xefiqrs ter @)
liquid-formmxture into coqgonents by utilizing differences between vapor
 pressures of tHestd is. (2) pdifdnsiene rﬂ\;‘fhdg% Fosanpiiian apfokhe here

~are sinple distillation, multi-stage distillation, azeotropic
di stillation, polymexinakliest idrdganisn, compormsl.| i ke Hexed ndispddilfatdicmne i s
particularly preferred in the present invention. Diffusion refers to

expel ling (renmfiery &o | eeparahdoncoaporentlicprisi+ferm ngnixtsotait iionto
(dissolved in a

: components by utilizing differences between vapor
pressures of the components. As boncrete methods of
distillation, there are'simple distillation, multi-stage
distillation, azeotropic distillation, ‘steam
distillation, and the 1like, and no specific one is
particularly preferred in the present invention.

Diffusion refers to expelling (removing) at leést one
component constituting a solution (dissolved in a
solvent}) out of the solution by bringing the solution
into contact with a gas which does not contain the
.component. Absorption refers to causing at least one
component of a gaseous mixture to be dissolved (absorbed)

in a solvent.

The following description will explain a purifier
and a purifying method of the present invention by taking
as an example a case where acrylic acid is selected as
the polymerizable organic compound and it is purified by
distillation, while referring to Figures 1 through 7.

The © acrylic acid is obtainea by vapor phase

oxidization of a material such as propylene in an oxygen-



sol vent) out of the solution by bringing the solution

gas which does not contain the conponent. Absorption refers to causi

| east one- co
sol vent .

purifying mnet
where acrylic

nponent of a gaseous m xture to be dissol ved (absorbed)
The follow ng description will explain a purifier and a

into contact with a

ng at
in a

hod of the present invention by taking as an exanple a case
acid is selected as the pol ynerizabl e organi c conpound and

it is purified by distillation, mhile-?e?e?ring to Figures 1 through
The acrylic acid is gbtained by vapor phase aoxidization of a materi al
as propyl ene FRNEA1BIRGedas in’ the presence of an oxidation catagyst.

containing gas in_the presence of an oxidation catalyst. As shown in

Figure 1, a g&®

is introduced

into the vicinity of a bottomof an absorption colum 1

the absorpti BFoSgcesn WP, at keasten hid, prasiced dmtaipgncedeabitenthe

- cooled with t

he use of water (solvent) introduced through a colum to

and it is con¥dgdadtyoofan hetyomcofcianr ahpsesrsicy ¢olymn 1PhenIn kit
boiling point conmponents are renoved fromthe acrylic acid aqueous

sol uti on. Theabsoypitdoaci dolgusouk2 soltlte ogakr obhushipteduagd bbirbugh poi nt
conponents have been renoved is

reaction 1is cooled with the use of water (solvent)
introduced through a column top, and it is condensed to.
an acrylic acid aqueous solution. Then, light boiling
point components are removed from the acrylic acid
aqueous solution. The acrylic acid aqueous solution from
which light boiling point components have been removed is
taken out from the bottom.of the absorption column 12,
and is introduced into the vicinity of a middle stage of
a solvent separation column 13. In the solvent
separation column 13, crude acrylic acid is separated
from the acrylic acid aquecus solution. The crude
acrylic acid is taken out from the bottom of the solvent
separation column 13, and is introduced into the vicinity
of a bottom of a distillation column 14. Water as the
solvent is taken out from the top of the solvent
separation column 13. In.the distillation column 14 as
a purifier, the crude acryiic acid is distilled. The
acrylic acid purified by distillation is taken out of the
distillation column 14, thereby becéming products. Note

that operational conditions for the reactor 11, the

7.
such

MhgFEIWYe | & adi @ass CRtiRiRg | AcHYEacasidiis and

2. In

P,



taken out fromthe bottom of the absorption columm 12, and is introduced
into the vicinity of a mddle stage of a solvent separation colum 13.
In the solvent separation colum 13, crude acrylic acid is separated
fromthe acrylic acid aqueous sol ution. The crude acrylic acid is taken
out fromthe bottomof the solvent separation colum 13, and is introduced
into the vicinity of a bottomof a distillation colum 14. Water as the
solvent is taken out fromthe top of the 68l vent separation colum 13. In
the distillation columm 14 as a purifier, the crude acrylic acid is
distilled. Taksoupkgpnc caduanpd2i f itde Hokivent | sepapvatientekbwmpul3dof the
distillation colum 14, thereby becom ng products. Note that operational

- condi tions foranfie thenctidstillathen column 14, that is, operational 10 -
. absorption colum 12, the solvent separation colum 13, and the
distillation cobndintidnstfiar tlse popetwtimnalevicmndiaieonstf spechéipadiivci ng

device, are not specifically limted. The distillation colum 14 is,
- for exanple, alimbited. stage distillation colum in which a plurality of
trays are provided. The trays are fixed at predeterm ned positions

i nsi de the distillatthendéstilbatsoppesletnbys ais | rivr sppplie,ng wRILEF.
stage distillation column in which a plurality of trays
are provided. The trays are fixed at predetermined
positions inside the distillation column, supported by a
tray supporting member.

As shown in Figures 2 through 5, the tray supporting
member as .a constituent member inside the purifier is
composed of a support ring 2, a lug 3, support beams 4;
a washer 5, a clamp 6, a bolt 7a, and a nut 7b. As shown
in Figure 2, the lug 3 is fixed on an inside wall 14a of
the distillation column, by bolting or welding, for
example. As illustrated by Figures 2 and 3, the support
ring 2 iﬁ a ring form is fixed on the lug 3 by, for
example, boltihg or welding so that the tray 1 is held
thereon. As shown in Figures 2 and 4, the support beams
4 in a bar form are fixed on the lug 3 by, for example,
bolting or welding, so that they orthogonally cross each
other. The support beams 4 have bolt holes (not shown),
so that the tray 1 is fixed thereon by bolting. Thus,
the support beams 4 are provided under the tray 1 so as

to support it, thereby contributing to improvement of



As shown in Figures 2 through 5, the tray supporting nenber as a
constituent menber inside the purifier is conposed of a support ring 2, a
lug 3, support beans 4, a washer 5, a clanp 6, a bolt 7a, and a nut 7b. As
shown in Figure 2, the lug 3 is fixed on an inside wall 14a of the
distillation colum, by bolting or welding, for exanple. As illustrated by
Figures 2 and 3, the support ring 2in aring formis fixed on the lug 3
by, for exanple, bolting or welding sco tiat- the tray 1 is held thereon.
As shown in Figures 2 and 4, the support beanms 4 in a bar formare fixed
on the lug 3 mecHaniesdargfizengtdviaf dhertx@y dtng, so that they
orthogonal ly cross each other. The support beans 4 have bolt hol es (not
shown), so that tHNotte aghati sthée xdraheieohs bpsaklingcompesed ta€ fupport.
beans 4 are provided under the tray 1 so as to support it, thereby
contributing tplurgkimenefit pHrts combined meiddmneagh Rthewt hbvE thrtray

1. Note that the tray 1 is usually conposed of a plurality of parts
conbi ned wit h magfomsdent hillldsgratpiomposes dntedumtiwtfermednone is
~integrally-fornmed one is shown in the draw ngs. Besi des, the nunber of

the support hswden 4 imythe abpwindst el yBesidesindthe depdedi ngforthe si ze
and a weight of the tray 1, and it is ' '
support beams 4 may be appropriately determined,
depending on a size and a weight of the tray 1, and it is
not specifically limited.. However, the number is
preferably plural.

As illustrated in Figure 5, the tray 1 is fixed on
the support ring 2 by the washer 5, the'clamp 6, the bolt
7a, and the nut 7b. More specifically, the tray 1 is
fixed to the support ring 2 in the following manner: in
a state where the support ring 2 is sandwiched between
.the tfay 1 and the clamp 6, the bolt 7a pierces through
a hole of the clamp 6, a hole of the tray 1, and the
washer 5 from below in this order, then, the bolt 7a is
fixed with the nut 7b.

A liquid passing part which allows liquid such as
the crude acrylic acid to smoothly flow down therethrough
from surfaces of the tray 1 and the tray supporting
member is provided in at least one part of the tray
supporting member, that is, at least one selected from
the group consisting of the support ring 2, the lug 3,

the support beams 4, the washer 5, the clamp 6, the bolt



not ~specifically |limnited. However, the nunber is preferably

pl ural . As illustrated in Figure 5 the tray 1 is fixed on the
support ring 2 by the washer 5, the clanp 6, the bolt 7a, and the nut 7b.
More specifically, the tray 1 is fixed to the support ring 2 in the
follow ng manner: in a state where the support ring 2 is sandw ched
between the tray 1 and the clanp 6, the _bolt 7a pierces through a hole of
the clanp 6, a hole-of the tray 1, and t ¢ “washer 5 frombelowin this
order, then, the bol 73 is fixed with bhe nut 735 ) A 1 ]quid passing
part which al I"&ws #rGuitdes U adb t iRP ckbak 48 Léudfy ¥ HoBPRI VP& | ow
down therethrough fraom_surfaces of_ the tray 1 and the tray supportin
nenber is proﬁ“g’@d:aiwlé‘tl]weafﬁtadﬁ@dpém the syerfacge fughs thaRy ri‘erﬂ%f,
that is, at |east one selected from the group consisting of the support
_ring 2, the | k§e3 tranesupppstinge MeFber -t heTRadiferndre t FREELAAF 6, thehe

" bol t L . ] - 12 - 7a, and the nut 7b, so that
the |iquid wodligiuist passinghPeat il (fprmedaiine@ deonireoniali Rextism tlee tray
1 and the tray supporting menber. To be nore specific, the liquid

passi ng part iportdromedvhicha iisosiubstieat igddyl dwrizongel iwhemtbeing set
substantially horizontal when being set :
inside the distillation column 14) of at least one among
the support ring 2, the lug 3, the support beams 4, the
washer 5, the qlamp 6, the bolt 7a, and the nut 7b, so
that the 1liquid passing part vertically piercés the
horizontal portion.

For example, in the case where the liquid passing
part is formed in Ehe suppbrt ring 2, a liquid hole 8 as
the liquid passing part may be provided in a portion of
the support ring 2 in the vicinity of the inside w;ll 14a
of the distillation column, és illustrated in Figure 5.
In other words, the liquid hole 8 may be formed at least
at a position such that the tray 1 does not cover the
whole part of the liquid hole 8. Note that in the case
where the liquid hole 8 is formed at a position such thaﬁ
the whole part of the liquid hole 8 is covered by the
tray 1, a hole with a size substantially eqﬁal to the
size of the liquid hole 8 may be formed in the tray 1 at
a position corresponding to the liquid holé 8. By doing
.so, the liquid is allowed to smoothly flow down from on

surfaces of the tray 1 and the tray supportihg member.



inside the distillation colum 14) of at |east one anbng the support ring
2, the lug 3, the support beams 4, the washer 5, the clanp 6, the bolt 7a,
and the nut 7b, so that the liquid passing part vertically pierces the
hori zontal portion. For exanple, in the case where the |liquid passing
part is formed in the support ring 2, a liquid hole 8 as the liquid
passing part may be provided in a portion the support ring 2 in the
vicinity of the instde wall 14a of the'dﬂgtrllation colum, as iIIustrated

in Figure 5. 1In ot wor ds, ui d hol e. 8 may be f at Le

a posigtion such tha&gﬁhéltzlea @%&qﬂﬁ&%\%ﬁ ‘El'h% ‘8 ggf‘f‘ éf L?

,Iqu|d hole 8. Note tgt aﬁﬁpe case where the |IgUId hol e ﬁ TE

a position sucRTPNALeS hinwihi%e BUPPOBF tHitRF | dui BXRoPS P?rEbGE 84+By the
tray 1, a hole_with Si z substantlally equal to the , size of the I|gU|d

hole 8 may be fPAL&d n2PRMRY Re APRYORY Yy SeteFmiagsh AgPRH A% R

liquid hole 8. By doing so, the liquid js allowed to snDotth fl ow down
fromon surfa&Be §izenefi the PURRPRtheringy2 seBpehei hikeenhEp. be more

- 13 - The size and the nunber of the liquid hole to be rovided in
the support ri Agegifie ndhepsize and| phe| ngmbed, OafnthmleEf@ua‘%pﬁ‘éb?i Btely

det erm ned dependi ng on
‘may be set in ranges such that the liquid smoothly flows

from on the tray supporting member downward while a
mechanical strength required of the support ring 2 for
holding the tray.l is not impaired. It should be noted
that it 1s not preferable to form the liquid hole 8
extremely large, since in such a case the liquid flows
down without sufficient gas-liquid contact on the tray 1,
thereby deterioreting distillatien. performance of the
distillation column 14. Besides, it is not preferable as
well to form the liquid hole 8 extremely small, since in
such a case the liquid is not allowed to stothly flow
down, thereby making ie impossible to effectively prevent
polymerization.

A shape of the liquid hole 8 (a shape of an
aperture) is not particularly limited, and the 1liquid
hole 8 may have various shapes such as a circular shape,

- a semi-circular shape, an oval shape, or a polygonal
shape. But the circular shape or the semi-circular shape
is preferable.

In the case where a plurality of the liquid holes 8



the size of the support ring 2 or the like. To be nore specific, the size
and the nunber of the liquid hole 8 nay be set in ranges such that the

|t quid smoothly flows fromon the tray supporting nmenber downward while a
mechani cal strength required of the support ring 2 for holding the tray 1
Is not inmpaired. It should be noted that it is not preferable to formthe
liquid hole 8 extrenely large, since in _such a case the liquid flows down
wi t hout sufficient gas-liquid contact<ﬁ1*¢k§tray 1, thereby deteriorating

distillation perforgance.of _the,.distil|lation colLum_14. Besi.des, it, is not
preferabl e as 3%l I&%a“?%r ¥ hel#‘dﬁf:ﬁa*ﬁ{ie énexkﬁg}‘}EFy sﬁal Iljnq:se[zﬁ’(,aél'ﬁ n
such a case the Jiquid is_naot allowed._t noot hly fl ow . down, .therehy
making it i npo&é’r%q'éﬁ‘%o efr 1§ vii"ﬁubfiea@tes pﬁ! st i 28Fi (ﬁ?e‘:lﬂcaiq%ape
of the liquid hole 8 (a shape of an aperture) is nqt ggftlcularl, limted,
and the |iqui di®dteds hatBeYar M8¥s SRapEOPIEPRiasedYei Gah $pe, a
sem -circul ar shape, an oval shape, or a pol ygonal .shgge. But the circular
shape or the <8Rerdingon theasdze ofptbrepuBPert ring 2, the iz antbre a

plurality of the liquid holes 8 _ | _ . - 14 -
are formed as the uBephaerdofn theyukiauidi hoépgaPs and the like. More

specifically, for example, the 1iqﬁid holes 8 may be
arranged at intervals such that the liquid smoothly flows
from on the tray supporting member downward while a
mechanical strength required of the support ring 2 for
holding the tray 1 is not impaired.

To be more concrete, for example, in the case where
the width of the support ring 2 in a ring shape is 26 mm
to 100 mm, the liquid holes 8 with a diameter of 3 mm to
30 mm, or preferably 5 mm to 20 mm, or more preferably 6
mm to 15 mm, may be arranged at intervals of 25 mm to 500
mm, or preferably 50 mm to 400 mm, or more preferably 100
mm to 200 mm.

Furthermore, in the case where the liquid passing
part is formed in the washer 5, a cutout 9 as the liquid
passing parﬁ may be formed in the washer 5, as
illustrated in Figure 6. A size of the cutout 9 as the
liquid passing part to bé formed in the washer 5 is not
particularly limited, and it may be set so that the
liquid smoothly flows from on the tray sﬁpporting member

downward while a function of the washer 5 is not



(pitches) of the liquid holes 8 are not specifically linmited, and they may
be appropriately determ ned depending on the size of the support ring 2,
the size and the nunber of the liquid holes 8, and the like. More
specifically, for exanple, the liquid holes 8 may be arranged at intervals
such that the liquid smoothly flows fromon the tray supporting nenber
downward while a nechanical strength reqflred of the support ring 2 for

hol ding the tray 1 ts not inpaired. Fo be nore concrete, for exanpl e,

in the case where  the width of ,the support ring.2 in a r|ng shape is 20 nm
to 100 nm t hetMRREEeE hol @é’Bd%Fﬁ 8% aret etighid FAR o esﬁ%ﬂ eér to

preferably 5 nmto 20 nn] nore preferably 6 mmto 15 mm
arranged at i rfeQthky ofl 02'5 %WTE F B0 onmpurFRGeSe P &BFytSGYrﬁh @@dzﬂg’@e nm
or nore preferably 100 mmto 200 nm Furthernore, in the case where

the liquid pastrai syeperting opameern the washer 5, a cutout 9 as the
liquid passing part may be forned in the washer 5, as
illustrated in Fi glfurttheymeiree oh tihe ccaseit wbBerne the liquidl passimg part
to be formed in the washer 5 is not particularly Iimted, and it may be
set so that tipartigsi Gormed: hifpoxf lewamgkeom im the suppostpheamsng: merber
downward while a function of the washer 5 is not _
liquid hole (not shown) as the liquid passing parts may
be formed in the support beams 4. The liquid hole of the
support beams 4 may be formed at least at a position such
that the tray 1 does not cover the whole part of the
liquid hole. Note that in the case where the liquid hole
is formed at a position such that the whole part of the
liquid hole is covered by the tray 1, a hole with a size
substantially equal to the size of the liquid hole may be
formed in the tray 1 at a position corresponding to the
liquid hole. By doing so, the liquid can be allowed to
smoothly flow down from on surfaces of the tray 1 and the
tray supporting member.

The size and the number of the liquid hole to be
provided in the support beams 4 are not particularly
limited, and may be appropriately determined depending on
the size of the support beams 4 or the like. To be more
specific, the size and the number of the liquid hole may
be set in ranges such that the liquid smoothly flows from

on the tray supporting member downward while a mechanical

strength required of the support beams 4 for holding the -



i npai red. By doing so, the liquid can be al [ oned to snoot hly fl ow down
fromon surfaces of the tray 1 and the tray supporting nenber.
Furthernore, in the case where the liquid passing part is forned, for
exanple, in the support beans 4, a |iquid hole (not shown) as the |iquid
passing parts may be forned in the support beans 4. The liquid hole of the
support beans 4 may be forned at |east at_a position such that the tray 1
~does not cover the whole part of the Irqaﬁd‘hole. Note that in the case
where the liquid hole, is fornmed, at a position such that the whole part of
the liquid hoFEaYslchb¥epell pyPeh&edray 1, a hole with a size
substantially equal _to the size of the liquid hole may be fornmed in the
tray 1 at a positi oht coRPeLPRINRIFLD that it g ackopEeipyalpden§osEormhe
liquid can be allowed to snoothly flow down fromon surfaces of the tray 1
and the tray thepbiquig helpextremely Aarge 7 e tie sighbér cgset hbe
liquid hole to be provided in the support beans 4 are not particularly
limted, and nhiqbiédafprwer dewal widdtartr swhif debenti oasobiqehd sprbaet t he
support beans 4 or the |like. To be nore specific, the size and the nunber
of the liquid ool ethey tlaysetl.i n thexghy suddétehboratingi qdidtiddathbn
flows from on the tray supporting nenber downward while a nechani cal
strengt h requi pedfofmaheesofpthe khdats M atdrorhataliuwn t1e. Besides, it
is not preferable és' well to form the liquid hole
extremely small, since in such a case the liguid is not
allowed to smoothly flow down, thereby making it
impossible to effectively prevent polymerization.
A shape of the liquid hole (a shape of an aperture)
is not particularly limited, and the liquid hole may have
various shapes such as a circular shape, a semi-circular
shape, an oval shape, or a polygonal shape. But, the
circular shape or the semi-circular shape is preferable.
In the case where a plurality of the liquid holes
are formed, intexrvals (pitches) of the liquid holes are
not specifically limited, and they may be appropriately
determined depending on the size of the support beams 4,
the size and the number of the liquid holes, and the
like. More specifically, for example, the liquid holes
may be arranged at intervals such that the 1ligquid
smoothly flows from on the tray supporting member
downward while a mechanical strength required of the

support beams 4 for supporting the tray 1 is not
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_ - tray 1 is not inpaired. It should be noted that it is not
preferable to form the liquid hole extrenely |arge, since in such a case

to

the liquid flows down w thout sufficient gas-liquid contact on the tray
1, thereby deteriorating distillation performance of the distillation
col.um 14. Besides, it is not preferable as well to formthe Iliquid
hole extrenely small, since in such a case the liquid is not allowed
snoothly flow down, thereby naking fi¥7 Tnpossible to effectively
prevent polynerization. A shape of the liquid hole (a shape of an
aperture) is H®apE®dicularly limted, and the |iquid hole may have

various shapes such as a circular shape, a sem-circular _shape, an ova

shape, or a pol ygonk® Redpere ¢prCrewe. £¢¥ ceXampLeapiiobheheasenyberecul ar

shape is preferable. In the case where a plurality of the liquid
are fortie, widtlerefl she psuppesy keampel | 1guR dP#B| BaReelsnd@ mm

hol es

specifically limted,

and they may be appropriately determ ned dependi ng

on the size ofteht0GumpeEnd hedes for bedtsi Zorafidxihg kbeabtrayf Ltweichqui d
, and the like. Mre specifically, for exanple, the liquid holes

- hol es

be arranged athaweeavdiamsteh ¢fia@ mhetdi3Winn enctéty afrangedfabnsOon
supporting nenber downward while a mechanical strength

t he

tray

required of them ol mrbdarnerddle ,stheoltigngdt helesayithi 8 dbadmeter

of 3 mm to 30 mm, or preferably 5 mm to 20 mm, or more
preferably 6 mm to 15 mm, may be arranged, desirably
along a center line of the sﬁpport beam 4 running in the
lengthwise direction thereof, at 50 mm to 500 mm
intervals, or preferably 100 mm to 400 mm intervals, or
more preferably 100 mm to 200 mm intervals.

Furthermore, to form the liquid passing part in the
lug 3, a liquid hole (not shown) as.the liquid passing
part may be formed in the lug 3. Specifically, the
liquid hole in the lug 3 may have a size substantially
equal to the liquid hole (8) formed in the support ring
2 and/or the support beams 4, and may be provided at a
position corresponding to the ligquid hole (8). By doing
so, the liquid can be allowed to smoothly flow down from
on surfaces of the tray 1 and the tray supporting member.

It should be noted ﬁhat the liquid passing part may
be formed in at least one part of the tray supporting
member, that.is, in at least one selected from the group

consisting of the support ring 2, the lug 3, the support

may



- 17 - inpaired. | To be nore concrete, for exanple, in the case where

the wdth of the support beans 4 in a bar shape is 30 nm

to 100 mm and

hol es for bolts for fixing the tray 1 which have a dianeter of 8 nmto 30

nm each are arranged at 50 mmto 500 mmintervals ,

a dianeter of 3 mmto 30 mm or preferably 5 mto 20 mm or nore
preferably 6 nmto 15 nm may be arranged, desirably along a.center |ine
of the support.beam 4 running in the I|erfft i se direction thereof, at 50

mmto 500 M

intervals, or preferably 100 mmto 400 mmintervals, or

preferably 10(eams ¢t 20thenwashen il $he clamg-if i Heherdeelt tta £ @nd tthe
| iquid passing part inthe lug 3, a liquid hole (not shown) as the |liquid
passing part muty De, f sontlakn thiee ligpixl sm@peklyi Edbivg, dowa firagpuieh hol e
in the lug 3 may have a size substantially equal to the liquid hole (8)

formed in the thppeurfaceg &farther tiday suppmd héanstzayamnshipporting
provided at a position corresponding to the liquid hole (8). By doing
the |iquid camdmbert] oned to snmoothly flow down from on surfaces of the

tray 1 and the tray supporting nmenber.

| i quid passing partThiy, be Geingdtha aforeashtdemedgrafudiigy tdayice
supporting nenber, that is, in at |east one selected fromthe group

in predetermined desired operative conditions, the

polymerizable organic compounds can be produced. By

doing so, the polymerizable organic compounds can be .

efficienﬁly' purified, with polymerization of the

polyyg%izable organic . 'compounds effectively prevented.

The operative conditions for the producing device,

particularly the operative conditions for the
distillation column 14, are not particularly limited, and
may be appropriately determined, depending on properties

of the polymerizable organic compounds, types of

- impurities contained in the liquid, and the like.

As described above, in the distillation colummn 14 as
the purifier of the present invention, the liquid passing
part which allows the liquid to flow down from on the
tray supporting member is formed in the tray supporting
member as the éonstituent. member of the distillation
column.14, so as to avoid substantial retention of the
liquid containing the polymerizable organic compounds on
the tray supporting member. In addition, as described

above, the distillation column 14 is arranged so that in

the liquid holes with

nor e

SO,

It should be noted that the



consi sting of the support ring 2, the lug 3, the support

-.18 - beans 4, the washer 5, the clanp 6, the bolt 7a, and the nut 7b,
so that the liquid smoothly flows down fromon the surfaces of the tray 1
and the tray supporting nenber. Thus, by using the aforenentioned
produci ng device in predeterm ned desired operative conditions, the

pol yneri zabl e organi ¢ conpounds can be Qrgguced. By doing so, the

pol yneri zabl e organi c conpounds can be “efficiently purified, wth

pol ymeri zati on f ,the ol r.i zabl rganic. conmpounds effectivel
prevented. Th# gﬁgﬁéPPGQR-E%E%FPPb féhéﬁkﬁﬁ%rﬁﬁag?ﬁﬁlﬂngE oer, the
particul arly he ., .operative condjtio f or the distillation ¢olum
14, are not patifBifaPRISLIG PREE GHHILHAPUE ARHEH CHESNF  adeoFRTTES,
dependi ng on properties qf the pol yneri,zabl e organi ¢ conpounds, types of
inpurities conBRi e FR PRENSEqURe 5ﬁﬁjﬁﬁgqﬁhaﬁkrtl°nA§ & cVPBEdcabove,
in the distillation colum 14 as the purifier of the present inventjon,
the |iquid pas3t-KECLAgPt whi MPTRIVERS t RS | i RFEFIRLE | o¥PEBON f +Bm BRSt he
tray supporting@neqber is formed in the tray supporting menber as the
constituent nefbscidfathendigalunmt ién the ukraY4 SupPOISing NeMker is

substantial retention of the
composed of at least the support ring, the lug, the

support beams, the washer, and the clamp. Further, the
liquid passing part is formed in at least one member
selected from the group consisting of the support ring,
the lug, the support beams, the washer, and the clamp.
With the above arrangement, liquid such as crude
écryiic acid or the like is allowed to smoothly flow down
~ from on the surfaces of tray 1 and the tray supporting
member through the liquid passing part. Therefore, the
liquid is by no means substantially retained on the
surfaces of the tray 1 and the tray supporting member.
As a result, the polymerization, which tends to occur
when on the surfaces of the tray 1 and the tray
supporting member the liquid is retained and heated, can
be effectively .avoided, thereby ensuring efficient
purification of the liquid, that is, the polymerizable
organic compound.
As described above, the purifier of the present
invention for purifying a polymerizable organic compound

is characterized in comprising an arrangement for



liquid containing the polynerizable organic conpounds on the tray
supporting nmenber. In addition, as described above, the distillation
colum 14 is arranged so that in - 19 -
a horizontal portion of the tray supporting nenber, the |iquid passing
part (liquid hole and/or cutout) is formed so as to pierce the horizontal
portion in a vertical direction. Moreover, as described above, in
the distillation colum 14, the tray sUp%%rfing menber is conposed of at

| east the support, ripg, the lug, the pport beans, the washer,,Land the
ol anp.  Fur therBurhy B o fa PRLYPRGLaaRle o G | FORPTERL; BHaoRber
sel ected fromthe group consisting of the support ring, . the lug, the

support beans, CRWRinGsFMOStARNFIae aekeption  ofy (Hhe hd ik S ofkdent ,
|l iquid such as crude acrylic acid or the like is allowed to snoothly fl ow

down from on €PRStifyerbsmefberay 1 and the tray supporting menber:
~through the liquid passing part. Therefore, the ‘liquid is by no neans
substantial | y ret ai Fedtbarnare, skhieaceursfying mephod opf the tprgsent
supporting member. As a result, the polymerization, which tends to occur
when on the suifvertion fdwr purifyingha phdymeaizabldgporgangcnepmpounde
liquid is retained and heated, can be effectively avoi ded, thereby
ensuring efficvehch utilizes a purifier incorporating a constituent
member in which a 1liquid passing part is formed,
comprises the step of allowing liquid containing the
polymerizable organic compound to flow down from on the
constituent member through the liquid passing part, so as
to avoid substantial retention of the liquid on the
constituent member.

By the above method, the polymerization which tends
to occur when the liquid is retained on the constituent
member and is heated can be effectively prevented.
Therefore, the liquid, that is, the polymerizable organic
compound, can be efficiently purified.

Note that in the above description, a case where the
acrylic acid is selected as the polymerizable organic
compound and purification is carried out by distilling
the acrylic acid is taken as example, but the purifier
and the purifying method of the present invention are not
limited to the above example case. Besides, in the above

description, a case where the distillation column 14

which is a multi-stage distillation column is used as the



purification of the liquid, that is, the polynerizable organic conpound.
As descri bed above, the purifier of the present invention for purifying a
pol ymeri zabl e organi ¢ conpound is characterized in conprising an

arrangenent for - 20 - purifying a
pol ymeri zabl e 'organi ¢ conmpound w t hout causing substantial retention of
the liquid on said constituent nenber. Furthernore, the purifying

met hod of the present invention for puri3dyiing a pol yneri zabl e organic
conpound, which utilizes a purifier incorporating a constituent nenber in
whi ch a |iqui dyweskien padt the foiquidl pasapngseantheist Eproedalinoviiimey
|l iquid containing the polynerizable organic conpound to flow down from on
t he constituentrayestpporbingghember| iiguithlpassasmgepamplesobas iro thei d
substantial retention of the liquid on the constituent nmenber. - By the
above net hod, ¢dee pwhererazpackadwbothmhendsr texampde, isrnuddd ds othel 1S
retained on the constistuent nenber and is heated can be effectively
prevented. Theueibier, t Bael iXigquidtpassiag tgertpohsipebe abbrmed gdn ca
conmpound, can be efficiently purified. Note that in the above
description, gpadstngheicetD8l holding member as a constituent member
inside the purifigr. By doing so, like in the case where
a multi-stage distillation column is used, the
polymerization of the polymerizable organic compound is
effectively avoided,. thereby' ensuring efficient
purification of the same.
The following description will explain the present
invention in more detail by exhibiting examples, but
these examples are not intended to impose any specific

limitation on the present invention.

[Example 1]

A reactive gas containing acrylic acid, which had
been obtained as a. result of contact vapor-phase
oxidization of propylene, was brought into contact with
water, and an acrylic acid aqueous solution was obtained.
Then, crude acrylic acid was obtained by separating water
from the acrylic acid aqueous solution. The crude
acrylic acid was distilled for purification, and as a
result acrylic acid as a polymerizable organic compound

was obtained.



acrylic acid is selected as the pol ynerizable organic conpound and

purification is carried out by distilling the acrylic acid is taken as
exanple, but the purifier and the purifying nethod of the present
invention are not limted to the above exanple case. Besides, in the above

- description, a case where the distillation colum 14 which is a
multi-stage distillation colum is used as the
- 21 - purifier and the liquid passing'ﬁﬁ%t'is formed in the tray
supporting nmenber is taken as exanpl e, _but in t?e .case_where a packed
colum, for exanpl & Mudtisgfage 3&@“&&?%9& cof{ymny | BREY %és%tl"’ﬂdl may
be formed in a packing naterial holding negber as a constituent menber
i nsi de the pu@GQQ%.(ﬁék%kﬁ%mf%%,h¥Yk@giﬂnthEnﬁésélﬂﬂéFér 2f R0 M®/.age
distillation colum is wused, __the polynerization of the polynerizable
organi ¢ conpoas jusedepsedt Aistyllavéraeaolumnnipepifieshsuringide &g cj ent
purification of the samne. The follow ng description will explain the
present inverdisfillatinne delumn, byplexsleve fFaygamads, ofutstaindsss
exanpl es are not intended to inpose any specific limtation on the present
i nventi on. §teelpl dSUB316) were installed. Therefore, the
| distillation column had 50 stages. The sieve trays were
arranged as described above, that is, so that they were
fixed inside the distillation column by the use of the
tray supporting members. A support ring as one part of
each tray supporting member had a width of 50 mm, and 28
liquid holes in a c¢ircular shape with a diameter of 6 mm
each were formed at 200 mm intervals in each support
ring. In a lug as one part of the tray supporting member
as well, liquid holes with a size substantially equal to
the size of the liquid holes in the support ring were
formed at positions corresponding to the above liquid
holes in the support ring. In addition, a strainer for
removing polymers from the acrylic acid to be taken out
from the distillation column was installed at a
predetermined position in the distillation column.
The distillation column thus arranged was
continuously operated at a temperature of 63°C and a
pressure of 35 mmHg at the column top, at a temperature

of 100°C and a pressure of 120 mmHg at the column bottom,

and at a reflux ratio of 1.4. Hydroquinone was used as



A reactive gas containing acrylic acid, which had been obtained as a

result of contact vapor-phase oxidization of propylene, was brought into

contact with

Then, crude acrylic acid was obtained by separating water

wat er, and an acrylic acid aqueous sol ution was obt ai ned.

aci d aqueous sol ution. The crude acrylic acid was distilled for

purification,

and as a result acrylic acid as a polynerizabl e organic
y e 53 a poly g

conmpound was obt ai ned. - 22 -

. A
mul ti-stage distillation colum, e of stajnless. steel (SUS316 n
having an i nne? BPAKBEELZBF1PB0ANRAPItREs uddte 3'9"%}’ %‘3&%‘%‘:

(purifier).

LAY

Inside the distillation colum, 50, sieve trays made o

: f,
stainless stekP 2(xeBhurgd higeid; st Ehakga ratioThheregfeto steam in
distillation colum had _50 stages._ The sieve trays were arranged as
descri bed abovehet fdstidlasdomgolyey Wape S iRRM- i nFHEhHe dPEYFERati on

colum by the use of the tray supporting nenbers. A support ring as one
part of each €PRYALDHPSrt i FRS neMRE h&Pnk ifuruslyr seuwPRlisdd 28t | iguid

fromthe acrylic

holes in a circul ar shape with a dianeter of 6 mm each were forned at 200

mminterval s

supporting nenber as well, liquid holes with a size substantially equal

i predehesuppedt ratenginte the ydiscibhet pant columpetireygh
the column bottom.

Then, in the aforementioned operational conditions,
distillation of the crude acrylic acid was continued
about one month. Thereafter, the distillation column was
dismantled and checked, to measure an amount of polymer
adhering to the sieve trays. The frequency (cleaning
frequency) of cleaning of the strainer so as to remove
the polymer therefrom while the continuous distillation
was carried out was also checked. The results are shown

in Table 1 below;

[Example 2]

The continuous distillation with respect to the
crude acrylic acid was carried out about one month in the
same operative conditions as those in Example 1, except
that the number of the liquid holes was increased as
compared with Example 1 and the 200 mm intervals were
changed to 100 mm intervals. Then,.an amount of produced
polymer was measured, while the strainer cleaning

frequency was checked. The result is shown in Table 1

to



the size of the liquid holes in the support ring were fornmed at positions
corresponding to the above liquid holes in the support ring. In addition,
a strainer for renoving polynmers fromthe acrylic acid to be taken out
fromthe distillation colum was installed at a predetermned position in
the distillation colum. The distillation col um t hus arranged
was continuously operated at a tenperature of 63[err]C and a pressure of
35 nmmHg at the colum top, at a tenperal % -of 100[err] C and a pressure of
120 mmHg at the folunn bottom and at a reflux ratio of 1.4. Hydroqui none
was used as below. - 23 - a polynerization

i nhi bitor. The hydroqui none was added to a refluxed liquid so that a ratio

thereof to steamin the distillation colum was 50 ppm Furt her, oxygen-
containing gas was continuously supplied at a predetermned rate,
into the disti[Fampanatsvankxampdaghl the col um bottom Then, in the

af orenenti oned operational conditions, distillation of the crude acrylic
aci d was continued TheowonHaymna hdiptdddation whbhdizaspechi &0 cohem
was dismantl ed and checked, to nmeasure an anount of polyner adhering to
the sieve traysrudeTaeryliganid Wad emrmied faudg@adesr) oo wbeshi hy thiet he
strainer so as to renove _

same operative conditions as those in Example 1, except

that no liquid hole was formed in the support ring.
Then, the amount of produced polymer was measured, while
The result

the strainer cleaning frequency was checked.

is shown in Table 1 below.

TABLE 1

LIQUID HOLES STRAINER

AMOUNT OF

DIAMETER
{rm)

INTERVAL
(mm)

PRODUCED
POLYMER (kg)

CLEANING
FREQUENCY

EXAMPLE 1

200

ONCE/7 DAYS||

EXAMPLE 2

COMPARATIVE
EXAMPLE 1

100

ONCE/7 DAYS

 Aomm———

The invention being thus described,

ONCE/1 DAY l

it will be

obvious that the same may be varied in many ways. Such

variations are not to be regarded as a departure from the

spirit and

scope of the

invention,

and

all such

modifications as would be obvious to one skilled in the

art are intended to be included within the scope of the



t he polyner therefromwhile the continuous distillation was carried out
was al so checked. The results are shown in Table 1 bel ow. [ Exanpl e 2]
The continuous distillation with respect to the crude acrylic acid was
carried out about one nonth in the sane operative conditions as those in
Exanpl e 1, except that the nunber of the liquid holes was increased as
conpared with Exanple 1 and the 200 mm-intervals were changed to 100 mm
intervals. Then, an-amount of produced 'pBPyﬁer was neasured, while the
strai ner cleanlng_1 fre ue;c was checked. The result is shown in Table 1

- 24 - Dbel ow. '8 -Exanpl e 1] The continuous distillation
wth respect to the crude acrylic acid was carried out about one nonth in
the sane operative conditions as those in Exanple 1, except that no
liquid hole was formed in the support ring. Then, the anount of produced
pol ymer was neasured, while the strainer cleaning frequency was checked.
The result is shown in Table 1 bel ow.



TABLE 1

PRODUCED DIANETER INTERVAL POLYMER( kg) FREQUENCY
(rmm) 3 ONCE/ 7 DAYS
EXAMPLE 2 ﬂm ” Im O\ICE/ 7 DAYS COVPARATI VE

10 ONCE/ 1 DA The invention bei Is.descri bed, it
w |l be obvious that the same nay be varied in many _ H g&kt I ons
are not to be regarded as a departure f7off t he splrlt o
invention, and_all such _nmodifications as would be obv Ll ljed
in the art arBAht PR e IEBeIS hicl uded within the scope of the

- 25 - followng clalns -, WHAT
|'S CLAIMED | S: 1. 1A pupiEier for puBlEYigy Ry %Plpﬁﬂl‘%ﬁ?%%l%r%%h% c

LI QU D HOLES AMOUNT OF STRAI NER

compound, said purifier comprising:

a liquid passing part provided in a purifier

constituent member inside said purifier, said liquid
passing part allowing liquid containing the polymerizable
organic compound to flow down from said constituent
member, so as to avoid substantial retenﬁion of the

liquid on said constituent member.

2. The purifier'as set forth in claim 1, wherein
said liquid passing part is formed in a portion of said
constituent member which is horizontal when said
constituent member is fixed inside said purifier, so that
said liquid passing part pierces the horizontal portion

in a vertical direction.

3. The purifier as set forth in claim 1, wherein
said purifier is a distillation column and said

constituent member is a tray supporting member.

4. The purifier as set forth in claim 3, wherein the
tray supporting member is composed of at least a support

ring, a lug, a support beam, a washer, and a dlaﬁp.
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compound, said purifier conprising a liquid passing part provided in
a purifier tray supporti nm‘menﬁer and/ or packi ng nat erial hol ding nenber

![EZI dgof;um(g“ gu“\mml\ m uid passing part all ni ng

ound to flow down fr npmglgm:gpmgggp as
to avoi d substantial Tet®ention of the liquid on saidq nmenbREpACED 2{ The

purifier as set forth in claim1l, Wnerelgsaldllqw 5
formed in a portion of said menber which hori zontal when said nmenber is

fixed inside said purifier, so ., that said I UId assm erces the
hori zontal portionr n The \@f’i’*%’éﬁrd?*?e&eltonégr 0 ag‘l"fg {)'ur%‘ejef?l%s set

forth in clains 1 or 2, V\/nereln sai d urjfle dlstlll | colum1 and
sai d menber i §a3&dt rJaJer‘-l p PSS iRg nﬁﬂﬁg orme e 'ijrﬁﬁ

forth in claim 3, wherein the tray supporting rr\r/asgg IS co osed. of at

| east a supposelecsgd &romgthen gxigwRoronEkih 108 \@hehe SHAP r’EI ﬁf’rﬁg'

5. The purifier as set forth in claim4, wherein said liquid _passing part
is formed in &hel dagt &he §@P@@ﬂ-’§dbﬁa@mttﬂ?@ Fesher .c and gt%g: 1G& he
support ring, the lug, the support beam the washer, and the clanp.

6. The purifier as set forth in claim 4, wherein

said liquid passing part is formed in the support ring.

7. The purifier as set forth in claim 1, wherein
said purifier is a packed column and said constituent

member is a packing material holding member.

8. The purifier as set forth in claim 1, wherein the
polymerizable organic «compound is an unsaturated

carboxylic acid or an ester of the same.

9. The purifier as set forth in claim 1, wherein the

polymerizable organic compound is acrylic acid.

10. A purifier for purifying a polymerizable organic
compound, said method comprising an arrangement for .
purifying a polymerizable organic cqmpourid without
causing substantial retention of the liquid on said

constituent member.
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6. The purifier as set forth in clain14, wherein said |iquid passing part

Is formed in thEhiﬂ&HKﬂi_iilﬁl___hr 7. The purifier as set forth in

claims 1 or 2,\ﬁaﬁeﬂrlsald purl'ler is a packed and said menber is
| :

aresbl et mﬂmrﬂmﬁe pol ymer i ngl Zhg m§ gHE.EpE?_%E

one of clains 1
unsat ur at ed carboxyllc ali & orr an ester of the safes The
purifier as set forth in one of ctains I £8 7, wherein the pol ymeri zabl e
organi ¢ conpound is acr 10. A purif net hod, f or
purifying a ponnerF}abI oFﬁ&H&&e SﬁbdﬁmkIQRFqﬁi %ﬂ?#h éurV??E?lnthe
purifier |ncor€oralgwiy {ray. supporting nenber and [ or acklng mat er i al
hol di ng menber th§ YReEl 72hle 0 Qrganicy FaPPOrRYf chFredl sURE2EUFRESENg
method conprising the step of: allowing Iiquid containing the

pol yneri zabl e 6R§ RKY LigoRsdan Tt 81f PERCHORE % P8mSERe -sai d nenmber t hr ough
the liquid passing part, so as to avoid substantial retention of the
liquid on the said nenber. ~11. The purifying nethod as set forth
in claim10, wherein the polynerizable organic conpound is an unsaturated
carboxylic acid or1l3n Sbecpusiifiiigxr seneet forth in claim 10, wherein

the polymerizable organic compound is acrylic acid.

13. A purifying method for purifying a polymerizable
organic compound by the use of a purifier, the purifier
incorporating a constituent me_mber in which a 1liquid
passing part is.formed, said purifying method comprising'
the step of:

allowing liquid containing the polymerizable organic
compound to flow down from the constituent member through
the 1liquid passing part, so as mto avoid substantial

retention of the liquid on the constituent member.

14. The purifying method as set forth in claim 13,
wherein the polymerizable organic compound 1is an

unsaturated carboxylic acid or an ester of the same.

15. The purifying method as set forth in claim 13,
wherein the polymerizable organic compound is acrylic

acid.
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-28 - 12. The purifying net hod és set forth in cIain110 wherein the
pol ymeri zabl e organic conpound is acrylic acid.

29 16. A purifying nmethod for purifying a poI muzabl e organic

conmpound, said nmethod conprising the step of: m{’mummmr h
t hat

contai ning the polynerizable organic conpound, i'n
substantial retention of the liquid on_a 8ur|f|er constifucht Snertber
i nside the purifier-does not occur. 17. The purlfylng met hod as set

forth in claim1l6, ein the polyneri | e organi.c co nd is
unsaturated car boxy#\h% ’ﬁf? gé%}ro%%botrhgug mg a ﬂfger %Qle
uri fyi ng nethod as, set forth in clai wher ei,n .t he pol ri zabl e

grgan?c gonpouﬂﬁg§glgcggppgungc|aalg metgod comprising tR %ggp o%:

purifying a 1liquid containing the polymerizéble
organic compound, in conditions such that substantial
retention of the liquid on a purifier constituent member

inside the purifier does not occur.

17. The purifying method as set forth in claim 16,
wherein the polymerizable organic compound is an

unsaturated carboxylic acid or an ester of the same.

18. The purifying method as set forth in claim 16,
wherein the polymerizable organic compound is acrylic

acid.
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