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

pol ynmeri zeabl e substance treatnment apparatus.

Furt hernore, the presenDEgQRIPGaADNON 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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absorption and the |ike of easily polynerizeable
subst ances, in ordef RESTMEETeASE URunber of
theoretical plates and enhance treatnent efficiency.
The trays have at |east a portion of the upper
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 on Japanese
Patent Application No. 2003-007140, the content of which is

incorporated herein.

BACKGROUND ART

Internais including trays, fillings, distributors and the
like are installed inside easily polymerizeable 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 t6 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
saulstaBceahteatrsenbrappayabtsabyetiheceadésppott bhem.
beam being fixed to the inside wall or support ring
attgehed Af Quhertnpkdd weltkref tbhe @ashl ¥hat supports or
pol yneri zeabl e substance treatnment apparatus. In this
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sapport or reinforce’the inter nounti ng portion.

Nanely, as_a result of having, a_fol ded-back paorti
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faddiedi backt heThé guippdrtoweefn an bastalled|windrindde easily
substance is not obstructed as a result of the support
pegfcheizagb1kok dest hack twddtridre bppdedthackypore ieow (s) of
Fig. 7 is a cross-sectional view show ng an interna
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apparatus and a support beam of the prior art. This
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treatment apparatus.

In this support beam, the folded-back portion is provided
to support or reinforce the internal mounting portion. Namely,
as a result of having a folded-back portion, in addition to being
able to adequately withstand the weight of the tray, the fixing
surface area when the support beam is fixed to the easily
polymerizeable substance treatment apparatus can be increased.
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 folded back 180 degrees, and a
connecting portion 34 that is perpendicular to
internal nounting portion 323and 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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In“addition, this type of support havi n
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correspondi ng end portions along their |engthw se

sgipsatti baanshippor U-tsd@medavirngsapobbkoshelpen cut orthogonal
(squar e-shaped) cross-portion). Furthernore, as shown
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Handbook, 3rd edition, Mechanical Design Handbook
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shape of industrial support beans is such that the
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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—shapea (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 to 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 pol yneri fleabl 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
st talrdl derfs @ eRfidre Py R e SUBSIRNCE the
beconmes adhered thereto, it is di cult for the
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pol ynmer, after which polynerization progresses using
thieate pokyardongsparistiast itighepoi fincantheamnsaset 8L an easily
pol ymer to gradually becone larger. In.the case
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subst ance treat nent appara e po ymer creases
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heat and rises in temperature, thereby causing the easily
polymerizeable 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
for an easily polymerizeable substance are formed in an internal
comprising an easily polymerizeable substance treatment
apparatus, the polymer increases in size and ends up blocking
the throughholes. Inthismanner, inthe case the throughholes
of an internal have 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. Thérefore, this is typically
dealt with by injecting a polynerization inhibitor
for preventing polynerization of the 5 easily
polynerizeable substance, or by increasing the anmount

d.of the inhibj v
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Furthernore, in the exanple shown in Fig. 7, although
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as shown in Fig. 8, there are also case in which the
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integral nmenber 35. In this case as well, since the
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subst ance treat nent apparatus that
8, there are also case in which the internal and support beam

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
poiymerizeable 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 pol yneri zeabl e
subst ance treat nent apparatug. DI SCLOSURE OF THE

| NVENTI ON A support beam of tthe 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
appppariisn@olr t FehbingCcéagi By pol el zegyloy isded tiamddsg the
easi ly polyneri zeabl e substance. treatnent apparatus;
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pol yneri zeabl e subst ance treatnent apparatus, . )
con@l Sif@rngd mawdrdie grddiicdeda whtid &8s (pternal is
pol yneri zeabl e substance treatnent apparatus, and a
astpebed, bead thdo lsiepgpbrick portiennker bgdchhghe internal
internal; the support beam having an interna
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and a folded-back portion at which the interna
fERURY-BG JXOBbr®AohSis 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 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.

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 THE DRAWNGS Fig. 1 is a
per spective view showi ng an énbodi nent of a support
beam for an easily polynerizeabl e substance treat nent
apparatus of the present invention. Fig. 2 is a
cross-sectional view showing a tray and an 7

cppbadingnat o6f aasapppott bbeantbor aaneceasiyypolymerizeable
pol yneri zeabl e substance treatnent apparatus of the
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appar resent” 1 nvention.

cross-sectignal view show ng_a tray and.another .
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ol yneri zeabl e substance treatnent apparatus of the
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showi ng a tray and anot her enbodi nent of a support
beamifoor 4 drs easidss-pgmETiFeabes shubstaaceray eémchenother
apparatus of the present invention. Fig. 6 is a
efibogsmeaet bénal svipporshpeemngfart apycandlanpdhemerizeable
enbodi nent of a support beamfor an easily
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present invention. FIig. 7 is a cross-sectional view
ShO\@éir&g aid gycracﬂgs—aglectional view showing a tray and another
embodiment 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.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention relates to a support beam for an

easily polymerizeable substance treatment apparatus that



exanpl e of a support beam for an easily polynerizeable
substance treatnent apparatus of the prior art. Fig.
8 is a cross-sectional vieM/ihomAng a tray and anot her
exanpl e of a support beam fof an easily polynerizeable
substance treatnent apparatus of the prior art. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON The present
invention relates to a support beamfor an easily

sppbyitk seakkensobstanae theatnalt sappanat ustirthgt illing,
supports or reinforces an internal such as a tray,
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foll owi ng provides_an expl anati on of an enbodi nent of
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treatnent apparatus (to sinply be referred to as a
tgeppocntbeappratdsaprogasiely wpohyrbiszeabpersubstmnce
treatnment apparatus (to be sinply referred to as a
treathrefblappangtpisdvides eh pkedanttionaventamremdddiment of
reference to Figs. 1 and 2. Furthernore, Fig. 2 is a
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is cut in the orthogonal direction with respect to
angrB%ﬂgth%%s§lmply be referred to as a support beam) and an
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 portion 13 to which

tray 11 is attached (internal mounting portion), a folded-back

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




direction and the tray supported by the support beam

is cut sinultaneously. The treatnent apparatus of

this enbodinent is a bottonedq, cylindrical distilling
colum that distills an easilFy polynerizeable

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
anotnhéoyipgrgd o &3 1ot Wbt cdonrtaatys traysmatbachggortion 13
(internal nmounting portion), a folded-back portion 14
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a connecting portion 15 that connects tray nounti ng
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correspondi ng one side of the portion I's connecte

each ot her along their lengthwise direction. Tray 11
L5 t8Ced to the upper surface of tray mounting

portion 13. Here, tray 11 is normally attaggéd to tra¥ ,
nmourkhayg Llpset 2 braae®ytd 4deeHPREL nehbe? e QU it rgy mounting
bolts and nuts or by welding and so forth. _
peuitded- baick Heoret,i bnag4 li s inggimaddy afohwmeked tooweayigiounting
the end. Here, in the case of taking the angle

peettieen 130blyz6ataknidgr eembens Hwaritd dolweldkdarid nuts or by
portion 14 to be angle of inclination a, then angle of
wel&lind@alingn s iIfpr@hs a < 90,

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 a, then angle of inclination a is 0° < a < 90°,
preferably 5° < a < 60°, more preferably 10° < a < 45°, and even

more preferably 10° < a < 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 absence 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




preferably 5 < a < 60, nore preferably 10 < a <_ 45,
and even nore preferably 10 < a < 30. If angle of
inclination ais 0, the liquid of an easily

pol yneri zeabl e subst ance adhbted to the upper surface
easily remains there, and if angle of inclination a
is 90 or nore, there is the risk of obstructing the
fl ow of vapor-liquid inside the treatnent apparatus.

skteetlheLaBr es isosBbe Bheseuk3inByeRtkaniukhe zRrebarakl end
angle is the sane as that described above even in the
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resi stant to corrosi on by easi

stances i,s normally used for the material ., of
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stajnless '"AJA 10 steel such as SUS304 and SUS316,
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such as propylene may al so be wused as the naterial.
sherevef, theeprasentaingenthensupport beam may be
selected arbitrarily as necessary provided it has the
shapéd thiouighedppeséinhgicy ehei oize Alft hbegradepend agpamatus,
the size of the treatnent apparatus, weight of the
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may be such that length L of the beamis 0. 1 to Eln
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0.3 to 4 m, and more preferably 0.5 to 3 m. Width W; of tray
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 1 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 on the




mounting portion 13 is 0.01 to 0.3 m preferably 0.03
to 0.2 m and nore preferably 0.05 to 0.15 m
Furthernore, this does not apply to the case of the
support beam and tray nountihg portion being
integrated into a single unit as described |ater.
Wdth W2 of fol ded-back portion 14 nmay be 0.01 to 0.3
m preferably 0.03 to 0.2 m and nore preferably 0.05

fiQa0idD fethdd | ARk P dNess read He-5l€eti@dng by welding
arbitrarily, it is preferably 0.5 to 5 mm and nore
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portion
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fixed directly to the distilling colum or it can be
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installed so as to run along the inside wall of the
mgysailbBPi nepret s, twtont oy et iime 1 itniesk poatéons, the angles
particular limtations on the 11 fixation nethod, and
oéxanpteand hWasee athd Bameder fd X figr oyt Wwelldi npe abdréinghtfoned
by using fastening nmenbers (bolts and nuts). In
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of two or nore continuous portlons In addition, the
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dlffe ent . ﬁhe aforenentloned case, the total of
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Tray 11 attached to 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 to 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 détermined 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.




case of the latter, the total angle of each portion is
defined as angle of inclination a. Tray 11 attached
to support beam 12 is a flat tal plate in which a

| ar ge nunber of through holeé (not shown) are forned
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 polynerizeable
Esaalogtlasc & hadteerfe d ntod udeatunsper a tedr fddehiydem suchi @G
off, and is attached to tray nounting portion 13 of
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t hrough hol es are faC|ng in the vertlcal ~direction,
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colum i's etern1ne by’ consideri ng t e type
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100 jnd preferably 5 to 70 There are no partlcu ar
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distilled in the dlstllllng colum provided it is
hyggioky pyepyder(inesd) by rivéat eandmes hi) @cicly 1 1€2 ackEdanpl es
t hereof include unsaturated al dehydes such as
dimetthyd@mineiethyineaterabed daebdypkirglaci deisuch as
(meth) acrylic acid, (nmeth) acrylic acid esters such
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(nmeth)acryl ate 2- et hyl hexyl (neth)acryl ate
s%%ﬂr%éy%quloaq%&ahégr%k?&%ne, 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)acrolein, (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 to 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 does not remain for a long period of time on

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




hydr oxypropyl (nmeth)acrylate, (nmeth)acrylic acid

di nmet hyl am noet hyl ester and (neth)acrylic acid

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

i soprene and chl oroprene. One type of these easily
pol ymeri zeabl e substances nay be used, or two or nore
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acid and (nmeth) acrylic acid esters. In the.
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14 of support beam 12 is inclined such that one end of
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I nhi bi tor added,
substance, si‘t 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 beam, as shown
in Fig. 3, a folded-back portion 21 may be partially inclined.
Namely, folded-back portion 21 may be composed of two or more
portions. A support beam 16 partially inclined in this manner
can be produced by processing an existing support beam as shown
in Fig. 7. 1In 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. 1In addition, although two or more



t hereby making this econom cal. Furthernore, the
present invention is not limted to the

af orenenti oned enbodi nent. For exanple, although the
treatnent apparatus of the albrenentioned enbodi nent
was a distilling colum for distilling an easily
pol yneri zeabl e substance, it nay al so be an
absorption tower for absorbing an easily
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the treatnment apparatus nmay be that other” than a
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_gortion.21 may be partially inclined. Nanrely,
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portions. A support beam 16 partially inclined in this
bpamren tbanpbetpoaduced by processing an existing
support beamas shown in Fig. 7. In this case, the
conmzinnedidienah!) @fs M wnNGhi #8Y. ROrth@NedRdrety of the
non-inclined portion (portion parallel to the tray
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the incliped portion is preferably 10 or nore, and
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non-inclined portionis 1. In addition, although two
bgroersy atian ingermedd aerioortsiony Sonpedtiimgdoortion 22 has

continuously, the total angle
a portion that is perpendicular to tray mounting portion 13 and

a portion that is inclined. In a support beam 17 of this shape,
the retention 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




of each portion is defined as the aforenentioned angle
of inclination a. A non-inclined portion may be

i nterposed between the portions. In addition, as
shown in Fig. 4, the entirety3of the connecting
portion does not have to be perpendicular to tray
mounting portion 13. Nanely, a connecting portion 22
may be conposed of two or nore portions, and
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| ocati on. Connecting portion 22 has a portlon t hat
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i nvention, connecting portion 22 is not necessarily
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mounting portion 13, and for exanple, the angle
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HR the nk tfeferably 5 to 70, and nore
preferably%m%%ato 45. Moreover, although t he support
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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 around the support beam and trays during the course

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



15 in Fig. 5 or Fig. 6, support beam 12 and tray 11
may be integrated into a single unit. Furthernore,
integrated part of support beanmftray 23 of Fig. 5is
atray integrated with suppod® beam 12 shown in Fig.
2, while integrated part of support beamtray 24 of
Fig. 6 is tray 11 integrated with support beam 16
shown in Fig. 3. Integrating the support beam and
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dition, the portion that connects the correspondi ng
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may also be fornmed with a curved surface. Exanples
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the present invention through an exanpl e and
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beam that reinforces each tray were provided inside a
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support beamis an integrated unit which is integrated
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and the angle of iInclination a o por ti on

165 i TEdig ! ale vas ol ot 11 led using this
Con%inct}{ %Eiieogxgépglect)rqygf using 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 avportion of the through holes in the trays that serve
as vapor-liquid flow paths. Furthermore, one 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



nmet hacryl ate around the support beam and trays during
the course of distillation was 99% by wei ght, and the
tenperature was set 16 to 60 to 70C. Wen the inside
of the tower was opened one yk&r after the start of
distillation and i nspected, there was no polynmer
observed around the support beam and trays. At this
time, a polynerization inhibitor was supplied to the

dihsirialdtiend sta@ BABpeD ARdapBiNthe Af OO0l based an the oy
mass rati o based on the amount of liquid supplied'to
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t he upper surface of fol ded-back portion 33, and the
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t hrough holes in the trays that serve as vapor-liquid

fl ow paths. Furthernore, one part of the enlarged

pol ynmer dropped to another tray provided bel ow t he

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 umm 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 pol yner formation can
be prevented wi thout incre&8ing the anount of

pol yneri zation inhibitor added since the liquid of an
easily polynerizeabl e substance is not allowed to
remain for a long period efptuge on the surface of a
f ol ded- back portion of the support beam Nanely,
polyner fornation can be prevented economically. 18

f I
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whi ch are parallel to each other.

least part of the folded-back portion is inclined downward

when approaching an end thereof, and the folded-back portion

has an inner surface and an outer surface which are parallel

to each other.

2. The support beam for an easily polymerizable substance
treatment apparatus according to claim 1, wherein the easily
polymerizable 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 polymerizable substance
treatment apparatus according to claim 1, wherein an angle «
formed by the folded-back portion and the internal mounting

portion is 0° < o < 45°.

4. The support beam for an easily polymerizable substance
treatment apparatus according to claim 1, wherein an angle «
formed by the folded-back portion and the internal mounting

portion is 10° < o < 45°.

5. The support beam for an easily polymerizable substance
treatment apparatus according to claim 1, wherein a material

of the support beam is stainless steel.



2. The support beam for an easily polynerizable
substance treatnment apparatus according to claiml,
wherein the easily polynerizable substance is at
| east one kind selected frof® (meth)acrolein,
(meth)acrylic acid and (neth)acrylic acid esters. 3.
The support beam for an easily polynerizabl e substance
treat ment apparatus according to claiml, wherein an
angle a forned by the fol ded-back portion and the
internal nounting portion is 00 < a < 45. 4. The
support beam for an easily pol ynerizabl e substance
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comp%ﬁ%é%ﬁgla%gagﬁpﬁ angF fgﬁgﬁg %Eeportl 3 %Qﬂyﬁerlzable

substURRR tt rReAMIR apPpagRTUY, RRIY B SupIre Helast a:llﬁé&
treatment apparatus according to claim1, wherein
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portion at which the intérnal nounting
thereof, and the folded-back portion has an inner surface and

an outer surface which are parallel to each other.

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

(meth)acrylic acid and (meth)acrylic esters.

8. The easily polymerizable substance treatment apparatus
according to claimé, wherein an angle o formed by the folded-

back portion and internal mounting portion is 0° < o < 90°.

9. The easily polymerizable 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°.

10. The easily polymerizable substance treatment apparatus
according to claim 6, wherein a material of the support beam

is stainless steel.

11. The easily polymerizable substance treatment apparatus

according to claim 6, wherein the apparatus carries out



portion is fol ded-back so that at |least a part of the
fol ded- back portion is inclined downward when
approaching an end thereof, and the fol ded-back
portion has an inner surfacg0and an outer surface
which are parallel to each other. 7. The easily

pol yneri zabl e substance treatnent apparatus according

to claim®6, wherein the easily polynerizable ,
treagiigsttaride W oAt e £5tS dive Deladedel Fubssmnce 1s
disthMaEy a6 ahgi e Meth)acrylic acid and (nmeth)acrylic

esters. 8. The easily polynerizabl e substance

treatment apparatus according to clainb, wherein an
angle a fornmed by the fol ded- back portion and
internal nounting portionis 0 <a < 90. 9. The

easi |y polynerizabl e substance treatnent apparatus

according to claim6, wherein an angle a forned by the

fol ded- back portion and the internal nounting portion
is 10 < a < 45. 10. The easily polynerizable

subst ance treatnment apparatus according to claim®6

wherein a material of the support beam is stainless

steel. 11. The easily polynerizabl e substance
treatnment apparatus according to claim®6, wherein the
apparatus carries out 20 treatnent in which an easily
pol ynmeri abl e substance is distilled or absorbed.



