1 DESCRI PTI ON SUPPORT BEAM FOR USE | N AN EASI LY
POLYMERI ZEABLE SUBSTANCE TREATMENT APPARATUS AND
EASI LY POLYMERI ZEABLE SUBSTA TREATMENT APPARATUS
TECHNI CAL FI ELD The present i'nvention relates to a
support beam for use in an easily polynerizeable
subst ance treatnent apparatus and an easily

pol ynmeri zeabl e substance treatnment apparatus.

Furt hernore, the presentDEgHIKEIGONDN iS based on
Japanese Patent Application No. 2003-007140, the
content of which is incorporated herein. BACKGROUND
ART Internals including trays, fillings, distributors
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surface being horizontal and through holes forned
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The present invention relates to a support beam for use
in an easily polymerizeable substance treatment apparatus and
an easily polymerizeable substance treatment apparatus.
Furthermore, the present application is based dn Japanese
Patent Application No. 2003-007140, the content of which is

incorporated herein.

BACKGROUND ART

Internals including trays, f£illings, distributors and the
like are installed inside easily pclymerizeable substance
treatment apparatuses (for example, distilling columns and
absorption towers), which perform unit operations such as
distillation, absorption and the like of easily polymerizeable
substances, in order to increase the number of theoretical
plates and enhance treatment efficiency. The trays have at
least a portion of the upper surface being horizontal and

through holes formed therein that penetrate the upper and lower



surfaces, and are normally attached to a support beam
Here, a support beamrefers to a beamthat supports or
reinforces an internal, and gs a | ong nenber having an
internal nmounting portion td which-an internal is
attached, and a folded-back portion in which the
internal nounting portion is folded back. The support
beamis installed within the easily polynerizeable
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Fig. 7 is a cross-sectional view show ng an interna
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treatment apparatus.

In this support beam, the folded-back portion is provided
tosupportorreinforcetheinternalmountingportion. Namely,
as a result of having a folded-back portion, in additiocn to being
able to adequately withstand the weight of the tray, the fixing
surface area when the support beam is fixed to the easily
polymerizeablesubstancetreatmentapparatuscxnubeincreased.
In addition, the liquid flow of an easily polymerizeable
substance is not obstructed as a result of the support beam being
folded back with the folded-back portion.

Fig. 7 is a cross-sectional view showing an internal of
an easily polymerizeable substance treatment apparatus and a
support beam of the prior art. This support beam 30 has an
internal mounting portion 32 where internal 31 is attached, a

folded-back portion 33 in which the internal mounting portion



f ol ded-back portion 33 in which the internal nounting
portion 3 32 is fol ded back 180 degrees, and a
connecting portion 34 that is perpendicular to

i nternal nounting portion 32 3nd fol ded-back section
33, and connects one of their end portions along
their lengthwi se direction each other. Nanely, this
support beam has a U shaped cross-portion when cut
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such a support beam having a U shaped cross portion
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corresponding end portions along their |engthw se

ol deais oppod tUbekapdd Vit s Pdd-ghaped cut orthogonal
(squar e-shaped) cross-portion). Furthernore, as shown

tian thebl en 6t Aw Dse pigee S3ibrof  the t hkkrabaki, cabcPesisgpport beam
Handbook, 3rd edition, Mechanical Design Handbook
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shape of industrial support beans is such that the
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or
internal with bolts and nuts as compared with that in which
internal mounting portion 32 and folded-back portion 33 are
connected each other at both of their corresponding end portions
along their lengthwise direction (support beam having a
box-shaped (square-shaped) cross-portion).

Furthermore, as shown in Table 6-1 on page 331 of the
Mechanical Design Handbook, 3rd edition, Mechanical Design
Handbook Editorial Committee ed. {Maruzen Publishing), the
shape of industrial support beams is such that the folded-back
portion of a support beam having a U-shaped cross-portion is
normally connected perpendicular toc the connecting portion,
namely horizontally.

However, in the case of treating an easily polymerizeable

substance with a treatment apparatus equipped with a support

beam of the prior art, the liquid of an easily polymerizeable



However, in the case of treating an easily

pol yneri zeabl e substance with a treatnent apparatus
equi pped with a support beamof the prior art, the
liquid of an easily polymeri zeabl e 4 substance tends
to adhered to the upper surface of the folded-back
portion of the support beam Here, since the upper

surface of the fol ded-back portion is horizontal, if
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beconmes adhered thereto, it is difficult for th
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heat and rises in temperature, thereby causing the easily
poclymerizeable substance to polymerize and form a polymer,
after which polymerization progresses using that polymer as a
starting point, and causes the polymer to gradually become
larger.

In the case through holes serving as vapor-liquid flow paths
foraneasily polymerizeable substance are formed in an internal
comprising an easily peclymerizeable substance treatment
apparatus, the polymer increases in size and ends up blocking
the through holes. Inthismanner, in the case the throughholes
of an internal heve been blocked, since the function as an
internal decreases, this ultimately causes a decrease in the
treatment efficiency of the easily polymerizeable substance.

Therefore, this is typically dealt with by injecting a

polymerization inhibitor for preventing polymerization of the



of an internal have been bl ocked, since the function

as an internal decreases, this ultimately causes a
decrease in the treatnment efficiency of the easily

pol yneri zeabl e substance. Thetrefore, this is typically
dealt with by injecting a polynerization inhibitor

for preventing polynerization of the 5 easily

pol ynmeri zeabl e substance, or by increasing the anount
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inject a large anmount of polynerization inhibitor in
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as shown in Fig. 8, there are also case_in whic h
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integral nmenber 35. In this case as well, since the
afppete surdpace kefarfi 0l whesteddee knaportig orh 33 ‘yreconomical.

hori zontal, this nenber has the sane problens as in
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Invention is to provide a support beam used for an
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are in the form of an integral member 35. In this case as well,
since the upper surface of folded-back portion 33 is horizontal,
this member has the same problems as in the example shown in
Fig. 7.

The present invention is achieved in consideration of the
aforementioned circumstances, and the object of the present
invention is to provide a support beam used for an easily
polymerizeable substance treatment apparatus that
economically prevents polymerization of the easily

polymerizeable substance, and an easily polymerizeable

substance treatment apparatus.

DISCLOSURE OF THE INVENTION
A support beam of the present invention is a support beam

for use in an easily polymerizeable substance treatment



economi cally prevents polynerization of the easily

pol yneri zeabl e substance, and an easily polynerizeabl e
substance treatnent apparatus, DI SCLOSURE OF THE

| NVENTI ON A support beam of the present invention is a
support beam for use in an easily polynerizeable
substance treatnment 6 apparatus for treating easily

pol ynmeri zeabl e substances, the support beam being for
SRt NF o trelatfiorciengidy polempal zepbbei sedstanthe, the
easi ly polyneri zeabl e substance-treatnment apparatus;
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pol yneri zeabl e substance treatnent apparatus, and a
aupEpdTed beamd tdhaf o blppdrask gportepmfat celsi¢hethe internal
internal; the support beam having an interna
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and a fol ded-back portion at which the interna

FUHE AL POTEd N drS is inclined downward when approaching an
end thereof.

An apparatus of the present invention is an easily
polymerizeable substance treatment apparatus, comprising: an
internal provided in the easily polymerizeable substance
treatment apparatus, and a support beam that supports or
reinforces the internal; the support beam having an internal
mounting portion to which the internal is attached, and a
folded-back pertion at which the internal mounting portion is

folded back so that at least part of the folded-back portion

is inclined downward when approaching an end thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing an embodiment of a
support beam for an easily polymerizeable substance treatment
apparatus of the present invention.

Fig. 2 is a cross-sectional view showing a tray and an




fol ded back so that at | east part of the fol ded-back
portion is inclined dowmmward when approachi ng an end
t hereof. BRI EF DESCRI PTI ON O, THE DRAWNGS Fig. 1 is a
per spective view show ng an dmbodi ment of a support
beam for an easily polynerizeabl e substance treat nent
apparatus of the present invention. Fig. 2 is a
cross-sectional view showi ng a tray and an enbodi nent
e@fb ol isePROIdf Reayugrtameasifor ol wneriilzeqlrleymerizeable
substance treatnent apparatus of the present
SUDERAHRN £ FBmedh ! SpdAA% FCHHNYradeaw Showntdch.
tray and another. enbodi ment of a support beam for an
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of t present 1T nveniion. IS a Ccross-sectli ona
vi ew showi ng a tray and anot her enbodi.ment of a .
T e dth Fors P Uds NPT oSt S RUpEihigeable

treat ment apparatus of the present invention. Fig. 5
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embodi ment of a support beam for an easily
pol yiey i Zehablaecrsabstantéonadatimnishappagad g aof apfleanother
present invention. Fig. 6 is a cross-sectional view

i ifEra s antbpnad hefam efdodinmerds idfy clupparizeable
beam for an easily polynerizeable substance treatnent
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cross-sectional view showi ng a tray and an exanple of
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empbodiment of a support beam for an easily polymerizeable
substance treatment apparatus of the present invention.

Fig. 6 is a cross-sectional view showing a tray and another
embodiment of a support beam for an easily polymerizeable
substance treatment apparatus of the present invention.

Fig. 7 is a cross-sectional view showing a tray and an
example of a support beam for an easily polymerizeable substance
treatment apparatus of the prior art.

Fig. 8 is a cross-sectional view showing a tray and another
example of a support beam for an easily polymerizeable substance

treatment apparatus of the prior art.

REST MCDE FOR CARRYING OUT THE INVENTION
The present invention relates to a support beam for an

easily polymerizeable substance treatment apparatus that



treatnment apparatus of the prior art. Fig. 8 is a
cross-sectional view show ng a tray and anot her
exanpl e of a support beam for_, an easily polynerizeabl e
substance treatnent apparatd% of the prior art. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON The present
invention relates to a support beamfor an easily

pol ynmeri zeabl e substance treatnent apparatus that 8

dsS dff definforrans an indearmsEl =ueh &5 2 tray, filling,
filling, distributor provided or the |ike which are
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a support beam for an easily polynerizeabl e substance
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support bean) and an easily polynerizeabl e substance
ttresdtireeTt sgpparatus gravimed sringl yehief esupeb o keam.
treatment apparatus) of the present invention with
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cross-sectional view portrayed when the support beam
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easily polymerizeable substance treatment apparatus (to be

simply referred to as a treatment apparatus) of the present
invention with reference to Figs. 1 and 2. Furthermore, Fig.
2 is a cross-sectional view portrayed when the support beam is
cut in the orthogonal direction with respect to the lengthwise
direction and the tray supported by the support beam is cut
simultaneously.

The treatment apparatus of this embodiment is a bottomed,
cylindrical distilling column that distills an easily
polymerizeable substance, and is provided with an internal in
the form of tray 11, and a support beam 12 that supports tray
11 in the apparatus.

Support beam 12 has a tray mounting portien 13 to which
tray 11 is attached (internal mounting portion), a folded-back

portion 14 wherein tray mounting portion 13 is folded back, and



si mul taneously. The treatnent apparatus of this

enbodi nent is a bottonmed, «cylindrical distilling

colum that distills an easi%r pol yneri zeabl e

substance, and is provided with an internal in the

formof tray 11, and a support beam 12 that supports

tray 11 in the apparatus. Support beam 12 has a tray
nounting portion 13 to which tray 11 is attached

d cBheeaal ngopaEt Dgn B tham) coanéot dedediamouridmig partdon 13
wherein tray nmounting portion 13 is fol ded back, and 9
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portion 13 and fol ded-back portion 14 such that
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each other along elr Tengthw se Irection. Tray 11

S attached to the upper surface of tray nounting
4ﬁﬁQQQﬁPﬁs. Here, tray 11 is normally attached to tray
mounting portion 13 by fasteni ng nenbers su%h as
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Fol ded- back portion 14 is inclined downward towards ,
pdreciend3 . Helere i nrialyel tasenofma bky ag telsbegngp § ray mounting
bet ween horizontal direction H and fol ded-back
ot 13 By e tanglrey efenberaels Bathoasapolhenaadghetsefor by
inclination ais 0 < a <90, preferably 5 < a < 60,
JOI 8 Y ef g abd yedfkik @ <_ 45, and even

Folded-back portion 14 is inclined downward towards the
end. Here, in the case of taking the angle between horizontal
direction H and folded-back portion 14 to be angle of
inclination o, then angle of inclination @ is 0° < a < 9(Q°,
preferably 5° < a < 60°, more preferably 10° < a £ 45°, and even

more preferably 10° < o < 30°. If angle of inclination a is

0°, the liquid of an easily polymerizeable substance adhered
to the upper surface easily remains there, and if angle of
inclination a is 90° or more, there is the risk of obstructing
the flow of vapor—liquid inside the treatment apparatus.
Furthermore, in the present invention, the preferable angle is
the same as that described above even in the abéence of a
connecting portion.

A metal that is resistant to corrosion by easily
polymerizeable substances is normally used for the material of

support beam 12. Typical examples thereof include stainless



nore preferably 10 < a < 30. If angle of inclination a
is 0, the liquid of an easily polynerizeabl e
substance adhered to the upger surface easily remins
there, and if angle of i ncl #®ation a is 90 or nore,
there is the risk of obstructing the flow of
vapor-liquid inside the treatnent apparatus.
Furthernore, in the present invention, the preferable

saR@he suxh e sl Asddavdassr idadmhoye £vedod Mk nd
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tltanlun1 zirconiumand _tantalum In addltlon resin
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However, the material of the support beam may be
Shﬂp@cﬁéﬁ1ﬂwannnaﬂéﬂ§/kﬁyaﬂﬁiﬂﬂsary provided it has the
shape of the present invention. Although dependi ng on

t he mslitzerofh depehdeaignentttappatat o thenerghtmehttd@paratus,
tray and so forth, the dinensions of support beam 12
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preferably 0.3°to m and nor e preferably 0.5 to 3
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mounting portion 13 is 0.01 to 0.3 m, preferably 0.03 to 0.2
m, and more preferably 0.05 to 0.15 m. Furthermore, this does
not apply to the case of the support beam and tray mounting
portion being integrated into a single ﬁnit as described later.
Width W, of folded-back portion 14 may be 0.01 to 0.3 m,
preferably 0.03 to 0.2 m, and more preferably 0.05 to 0.15 m.
Although thickness can be selected arbitrarily, it is
preferably 0.5 to 5mm, andmore preferably 1l to 3mm. The length
of the connecting portion may be 0.01 to 0.3 m, preferably 0.03
to 0.2 m, and more preferably 0.05 to 0.15 m.

In order to fix support beam 12 to a distilling column,
it can be fixed directly to the distilling column or it can be
fixed by attaching to a ring-shaped support ring(s) installed
so as to run along the inside wall of the distilling column.

At this time, there are no particular limitations cn the



not apply to the case of the support beam and tray
mounting portion being integrated into a single unit
as described later. Wdth W2 of fol ded-back portion
14 may be 0.01 to 0.3 m prélerably 0.03 to 0.2 m
and nore preferably 0.05 to 0.15 m Al though

t hi ckness can be selected arbitrarily, it is
preferably 0.5 to 5mm and nore preferably Ito 3mm
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11 fixation nethod, and exanpl es thereof include

Tiyx iEAG ChyComPUiAg twadot imere byclisned Beamtiensg the angles
menbers (bolts and nuts). In addition, folded-back
ofowhiieh hdynay thes e de ©&ﬁﬁ®$éére0t.tmbnothenﬁﬁbrementioned
conti nuous portions. In addition, the portion nay
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Tray 11 attached tc support beam 12 is a flat metal plate
in which a large number of through holes (not shown) are formed
that pass through the top and bottom of the plate. The upper
surface of this tray 11 is horizontal to prevent the liquid of
an easily polymerizeable substance adhered to that upper
surface from running off, and is attached tc tray mounting
portion 13 of the support beam by being arranged so that the
through holes are facing in the vertical direction.

Although the number of trays 11 in the distilling column
is determined by considering the type, concentration and
productivity of the easily polymerizeable substance, it is, for
example, 1 to 100, and preferably 5 to 70.

There are no particular limitations on the easily
polymerizeable substance distilled in the distilling column

provided it is easily polymerized by heat and so forth.



Tray 11 attached to support beam 12 is a flat netal
plate in which a | arge nunber of through holes (not
shown) are forned that pass . through the top and
bottom of the plate. The uppé surface of this tray
11 is horizontal to prevent the liquid of an easily
pol yneri zeabl e substance adhered to that upper
surface fromrunning off, and is attached to tray
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arranged so that the through holes are facing in the
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substance distilled in the distilling co]um ﬁrovidfd
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Exanpl es thereof include unsaturated al dehydes such as
HyrstdRaerap el n{metrdslaa erat ate caftoidyl der veldsasiéh as
(meth) acrylic acid, (neth) acrylic acid esters such
chisnentet yiyAm i { ety B oa 3t et eancbt hydt i et by boe yaat@d, but yl
(meth)acrylate, 2-ethyl hexyl (neth)acrylate,
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(nmeth)acrylate, (meth)acrylic acid dinethylam noet hyl
§E§ﬁ”a§”§%£§%%ﬁ9f¥fﬁgjcééyééke, vinyl acetate, and diolefin
compounds such as butadiene, isoprene and chloroprene. One
type of these easily polymerizeable substances may be used, or
two or more types may be used as a mixture. The effects of the
present invention are demonstrated particularly in the case the
easily polymerizeable substance is at least one kind selected
from (meth)acroiein, (meth)acrylic acid and (meth)acrylic acid
esters.

In the aforementioned embodiment, since folded-back
portion 14 of support beam 12 is inclined such that one end of
the portion leans down ward, a liquid of an easily
polymerizeable substance adhered toc the upper surface of
folded-back portion 14 moves downward according to the force
of gravity, and ultimately drops from support beam 12. Thus,

since the liquid dces not remain for a long period of time on

the surface of folded-back portion 14 of support beam 12,



di et hyl am noet hyl ester, vinyl group-containing
conpounds such as acrylonitrile, styrene, vinyl
acetate, and diolefin conpounds such as butadi ene,

i soprene and chl oroprene. Ond3 type of these easily
pol ymeri zeabl e substances nmay be used, or two or nore
types may be used as a mxture. The effects of the
present invention are denonstrated particularly in the
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aC|d and Cc I|c id ., ester
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14 of support beam 12 is inclined such that,K ope end of
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pol yneri zeabl e substance adhered to the upper surface
gterdhy deak okt poy téornddigmles downwar d according to

the force of gravity, and ultimtely drops from

suppbuttheammie, dheipressmecdrvendiicquiid deesldmatited to the
remain for a long period of time on the surface of
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fornatlon is prevented hbnely, polyner formati'on can

out easl ng e armunt of polynerization
PR P -

sJLstance, it may also be an absorption tower for absorbing an
easily polymerizeable substance. In addition, the shape of the
treatment apparatus may be that other than a cylindrical shape.

In addition, with respect to the support keam, as shown
in Fig. 3, a folded-back portion 21 may be partially inclined.
Namely, folded-back porticn 21 may be composed c¢f two or more
portions. A support beam 16 partially inclined in this manner
can be produced by processieg an existing support beam as shown
in Fig. 7. In this case, the combined length of the inclined
portion and non-inclined portion (portion parallel to the tray
mounting portion) of folded-back portion 21 is defined as the
aforementioned W;. Although the length ratio of the inclined
portion and non-inclined portion of folded-back portion 21 is
arbitrary, the length of the inclined portion is preferably 10
or more, and more preferably 20 or more, when the length of the

non-inclined portion is 1. In addition, although two or more



af orenmenti oned enbodi rent. For exanpl e, although the
treat nent apparatus of the aforenentioned enbodi nent
was a distilling colum for distilling an easily
pol ymeri zeabl e substance, itl4may al so be an
absorption tower for absorbing an easily

pol yneri zeabl e substance. In addition, the shape of
the treatnent apparatus nmay be that other than a
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support eam as sSsiown F

rtion 21 may be partially inclined. Nanel
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portions. A support beam 16 partially inclined in this
ifgneatican e Pr oduced Ay nedopessilng ma yeXiestiimgrposed
support beamas shown in Fig. 7. In this case, the

revdgred Hengidt iafnd he inclined portion and
non-inclined portion (portion parallel to the tray

mounid NERPr 1d:0N)a & s Glhdled; back. zﬁ,r Erﬂggl gﬂ»cir;eé_&f&f‘eéhe

as the aforenentioned W2. Althoug ength ratio

t 4 Nel | tio nd_nonzinclined portion._ of
Tt
PO e parerhase Pt SRR Fhrge TreFRkyefTaf to cray
t he .i.nclined portion |s eferably 10 ,or nore, and
TR 151 PATEHHAR z?é-orNﬁBtgl,yrmeﬁ°¥%%0$éﬁ@t$°5?l?%é2 may be
non-inclined portionis 1. In addition, although two
Snases 24 G Ve IO aelT § Tt toirfs Svaf nBeC @mes bl portion 22 may
continuously, the total angle of each portion is
bgebened tasntiret erfroediate iloged iangl eCofneshihy patitorrra22 has
A non-inclined portion nmay be interposed
a portion that is perpendicular to tray mounting portien 13 and
a portion that is inclined. In a support beam 17 of this shape,
the retenticon of an easily polymerizeable substance on the
connecting portion caused by surface tension can be prevented.
Furthermore, although the number of bends of connecting portion
22 is arbitrary, 1 to 5 bends are preferable in the case they
are provided. Furthermore, in the present invention,
connecting portion 22 is not necessarily required to have a
portion perpendicular to tray mounting portion 13, and for

example, the angle formed by tray mounting portion 13 and the

portion of connecting portion 22 that connects to the section
13 may be 1° to 80°, preferably 5° to 70°, and more preferably
10° to 45°.

Moreover, although the support beam and tray are provided

as separate members in the aforementioned embodiment, as shown



bet ween the portions. In addition, as showm in Fig. 4,

the entirety of the connecting portion does not have

to be perpendicular to tray nounting portion 13.

Nanely, a connecting portionl?2 may be conposed of

two or nore portions, and connecting portion 22 may

be bent at an internediate | ocation. Connecting

portion 22 has a portion that is perpendicular to
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inclined. In a suppor% beam 17 of this Shape,” the
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connect1'ng portion caused by surface Pafsionean be
revented..  Furthernpre, although the nunper, of bends
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are preferable in the case they are provided.

HisweimdpeFign 2 heahgldeséntepnobndi bart adosnepeirfgbeam/tray
portion 22 is not necessarily required to have a
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for exanple, the angle forned by tray nounting

POFian313 B d et i fPhHeoBuphoe o Nbest iamgl oAy it *23 single
that connects to the section 13 may be 1 to 80,
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Mor eover, al though the support beamand tray are

%gé%%ﬁgﬁk gg%s parate menbers in the aforenenti oned

I rent, as shown 15 in Fig. 5 or Fig. 6, support

beamirllzac?g:gt{cr)r?}/ t 1e r{:"" rtt:lL(:E‘mI rt]%%%r gto%%ects the corresponding

surfaces in the support beam of the present invention may also
be formed with a curved surface.

Examples

The following provides a more detailed explanation of the
present invention through an example and comparative example.

Example

25 trays and a support beam that reinforces each tray were
provided inside a distilling column {(treatment apparatus}.
Here, the support beam is an integrated unit which is integrated
into a single unit with the trays as shown in Fig. 5, and the
angle of inclination a of folded portion 14 was 20°.

Methyl methacrylate was distilled using this distilling
column. During distillation, the concentration of methyl
methacrylate arcund the support beam and trays during the course

of distillation was 99% by weight, and the temperature was set



into a single unit. Furthernore, integrated part of
support beamtray 23 of Fig. 5is a tray integrated
wi th support beam 12 shown in Fig. 2, while
integrated part of support bd&mtray 24 of Fig. 6 is
tray 11 integrated with support beam 16 shown in Fig.
3. Integrating the support beamand tray into a single
unit in thi's manner sinplifies the internal structure
19% dohe, fgRat ”faﬁbna&%"ﬁ%s‘i%ﬁ L agdi Ll . WLEe?;ﬁé’.ﬁéé Uhe year
that connects € correspondi ng Surfaces I'n e.
%%&ggrt beam of the present jnvention nmay al so be
3 CFQWtﬁt%rEu?@eﬂl§ﬁ%%%%%%°@y%ﬁﬁlé%quﬁ%eﬁolF%ﬁFﬁgwas no
provi des a nore detail ed explanation of the present
POWERE T 07D 3 4 oo ho Benedk dript & ulmeb o lpsameinge teearspl eAt this
Exanpl e 25 trays and a support beamthat reinforces
eaod, brayl ywee el zpt don dedh ibitiodew as diugiplileidngo adleughstilling
(treatnment apparatus). Here, the support beamis an
¢ @ AL nUBhbuyki 60 4 VOG0T e@iseiedn £HE s $irdli® based on
unit with the trays as showmn in Fig. 5, and the angle

[ h.hat Len f ol - bord i 4 . 20 I
e e e e 4, Frreh 82 E e o RS PPy gL Othme.
colugnm gyrkgg distillation, the concentration of
nethy? Pet ac?y 4t€"aFound t he support beam and trays

during the course of distillation was 99% by wei ght, .
and Iﬂ%@ t%ggcg@@,téqﬂagfgﬁlng a support beam integrated into

a single unit with the trays as shown in Fig. 8, and making
folded-back portion 33 of the support beam horizontal, methyl
methacrylate was distilled in the same manner as the example.
When the inside of the tower was opened one year after the start
of distillation and inspected, a polymer had formed on the upper
surface of folded-back portion 33, and the enlarged polymer was
blocking a portion of the through holes in the trays that serve
as vapor-liquid flow paths. Furthermore, cne part of the

enlarged polymer dropped to another tray provided below the tray
on which the polymer was enlarge, and through holes thereof were
stuffed. Consequently, the distillation efficiency“was low and
the distilling column demonstrated poor economical efficiency

as compared with the example.

INDUSTRIAL APPLICABILITY

According to the present invention, a support beam has a



16 to 60 to 70C. Wien the inside of the tower was
opened one year after the start of distillation and

i nspected, there was no polyner observed around the
support beamand trays. At thild tine, a

pol yneri zation inhibitor was supplied to the
distilling colum in an anount of 0.0001 based on the
mass rati o based on the amount of liquid supplied to

tdren i e o 4 4 140 G 4. an@%gg‘g&irvﬁo%ﬁmloﬁ W;\Ehbéh;grevented

exception of using a support mintegrated rnto

I j Lk t 0 In.Fig. 8, and.
e s Y e S PP RE s tp Pt il tor added
QSHL%P@ al , .nmet yIf nethacﬁylat was distilled in the
S SmihiTer 1981 PhRT SRR LY WRdNTERd ZerdilGe SHPSERBCE is not
t r was opened one year after the start of
FildtWqhticors e feBert kNS Piathwf Hathef onmblleosurface of
t he upper surface of fol ded-back portion 33, and the
énlfar Pelgkhmontdn [iodkieng wpmort ieremaf Neeely, polymer
through holes in the trays that serve as vapor-liquid
ffloowapatcns .c aruideh groered, t can@ deaidmiefa tiRe  enl ar ged
pol ynmer dropped to another tray provided bel ow the
tray on which the polynmer was enl arge, and through
hol es thereof were stuffed. Consequently, the
distillation efficiency was low and the distilling
col um denonstrated poor econom cal efficiency as
conpared with the exanple. | NDUSTRI AL APPLI CABI LI TY



According to the present invention, a support beam has

a 17 characteristic shape, and polyner formation can

be prevented wi thout increasing the anount of

pol yneri zation inhibitor addeld since the liquid of an

easily polyneri zeabl e substance is not allowed to

remain for a long period of tine on the surface of a

f ol ded- back portion of the support beam Nanely,

pol ymer formation can be ed econom cally. 18

CLAINB 1. A support beamToOr "uUse in an easily

f rlzea% gstance treatment apparatus for

ot PHFEOAd POAPORIHTS 38ab1 825 LUBSIEST 1 24Rble substance

gﬁggort beam bei ng for supporting or reinforcing an
YR PRI EREMS nfehet bost iy poryhky i pebiprerizeable

subst ance treatnent apparatus; conprising: an interna

FHRMtamee por thonstppat dhedebé merfat s1sppatt tudedr

and a fol ded-back portion at which the interna

moimto NG perdn antesnhol gedvbask ﬁothféateaghkzeﬁéiyxﬂéﬂzeable
of the fol ded-back portlon |s i nclined downwar d wh

AU OACHL NG e A i SLARer L beam for
c rea

an easily polynerlzeable su stan ment
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J{égghed and a folded-back portion at which the internal
mounting portion is folded back so that at least part of the
folded-back portion is inclined downward when approaching an
end thereof.

2. The support beam for an easily polymerizeable substance
treatment apparatus according to claim 1, wherein the easily
polymerizeable substance is at least one kind selected from
(meth)acrolein, {meth)acrylic acid and (meth)acrylic acid
esters.

3. The support beam for an easily polymerizeable substance
treatment apparatus according to claim 1, wherein an angle o
formed by the folded~back portion and the internal mounting
portion is 0° < o < 90°,

4. The support beam for an easily polymerizeable substance
treatment apparatus according to claim 1, wherein an angle o

formed by the folded-back portion and the internal mounting

portion is 10° £ a < 45°,



(nmeth)acrolein, (nmeth)acrylic acid and (neth)acrylic
acid esters. 3. The support beamfor an easily

pol ynmeri zeabl e substance treatnent apparatus
according to claim1, whereir%n angle a forned by
t he fol ded-back portion and the internal nounting
portion is 00 < a < 90. 4. The support beam for an
easi ly polyneri zeabl e substance treatnent apparatus

§CCOTHén9uﬁ%09£ath$ f&@eéﬁ'Qa§519n§b§yﬁeriQEHBgeb¥ubstance

t he fol ded-back portion and the I hternal nounting
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an ea AAWACE ) Htsh "t ¢4t e
paratus according fo c a 1, wherejn a material of

The- RO pBOREOBedi?FY L% af T BALS4F eaFoH: An easi |y
golynerlzeable subst ance treat nent apparatus,

onphh s¢agi LEnPphyBeRarepbbe| delstanERet Baatmgnt apparatus,
pol yneri zeabl e substance treatnment apparatus, and a
cumpor ¢ibeamrt hat esuppoptrsvidedrim rifler eesitllyepolymerizeable
internal; the support beam having an interna
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and a folded-back portion at which the interna
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of the fol ded-back portion i'nclined downward
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folded-back porticn at which the internal mounting portion is
folded back so that at least part of the folded-back portion
is inclined downward when approaching an end thereof.

7. The easily polymerizeable substance treatment apparatus
according to claim 6, wherein the easily polymerizeable
substance is at least one kind selected from (meth)acrolein,
(meth)acrylic acid and (meth)acrylic acid esters.

8. The easily polymerizeable substance treatment apparatus
according to claim 6, wherein an angle o formed by the

folded-back portion and the internal mounting portion is 0° <

o < 90°,

9. The easily polymerizeable substance treatment apparatus
according to claim 6, wherein an angle o formed by the
folded-back portion and the internal mounting portion is 10°

< a £ 45°.



according to claim®6, wherein the easily

pol yneri zeabl e substance is at |east one kind

selected from (nmeth)acrolein (meth)acrylic acid and
(nmeth)acrylic acid esters. 820The easily

pol yneri zeabl e substance treatnent apparatus

according to claim®6, wherein an angle a forned by the

f ol ded- back portion and the internal nounting portion

1S Ghe 11990 pRAymte Rasiley ptiide el rshstaieratus
treatment apparatus according to claim®6, wherein an
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internal® mounfrng pbébrtionis 10 < a <_ 20 "10.

.The _easi.ly pol ynerizeabl e substance treat nent
lépﬁ&?&@&§%sa€5ﬁﬁ i'ng to claim6, wherein a naterial of

the support, beam_is stainless steel. 11. The e si&y

g0l Vit oAl e RS SIS al dat TRt AHfifar g ment apparatus
according to claim®6, wherein the apparatus carries

aogto rdimeatteentl aim hi otheare igaditey apFlanads aieies out
substance is distilled or absorbed.

treatment in which an easily polymerizeable substance is

distilled or absorbed.



