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COMPLETE SPECIFICATION

Improvements in or relating to Bubble Column Type
: Reaction Vessels

We, TAReWERKE HOECHST  AKTIEN-
GESELLSCIIATT, vormuls Muster Lucus &
Briining, a Body Corporate recognised under
German Law, of 6230 Franklurt (M)
Hocchst, Germany, do herchy declare the in-
vention, for which we pray that a patent may
be granted to us, and the method by which is
10 be performed, to be particularly described
in and by the following stalement;—

The present invention relates to bubble
column type reaction vessels having internal
partitions to guide the rcaction mixtore and
which are fitted with hear exchangers and
gassing equipment,

It is known to partition a bubhle column
Type reaction vessel by a flat separating wall
mnto two shafts of equal cross-section or by a
cylindrical separating wall into a shafr of cir-
cular cross-section and a second shafe of
annular form surrounding the first shaft, The
reaction takes place in one of the shafts, while
the other is wvsed fo return the reaction mix-
ture.  Furthermore, it is known to fir reac-
rion vessels of simple cylindrical form which
are not subdivided, as well as those which
are, with heat exchangers and gassing equip-
mept. The heat exchangers for the dissipa~
tion or supply of hear mostly consist of single
tbe serpentines or of haitpin wbe elements.

In the case of a known vessel with a cylin-
drical separating wall, the rcmperamire along
the reaction shaft is difficult to control. It is
uspecially difficult to obtain an isothermal re-
action which is often desired or necessary. In
many cases, the koown pamtlomng is not
sufficient. A heat exchanger in the form of
a single tobe serpentine arranged, for cx-
ample, in the rcaction shaft or in the ecimem-
lating shaft for indirectly cooling the reaction
mixture dogs not give satisfactory control
over the reaction temperaturs, To subdivide
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the cooling area to facilitate an isothermal re-
action and to provide a multi-tube heat ex-
changer calls for speciel construciional and
enginecring mcasures which may be very
complicated due to the apertures in the parti-
tien wall and/or the vessel wall requirad o
receive the tubes. However, with installa-
tions of that kind the principal disadvantage
of heat cxchange tubes of serpentine and
hairpin configeration, namely, the danger of
obstructions and inuccessibility when repairs
become necessary, is not ovarcome,

The installation of serpentine- and hairpin-
ke hearing or cooling elements in simple
cylindrical vessels is dificals. In many cases,
control in the vessel, which is desirable for an
optimum reaction, is abandoned and the heat
exchanger is taken out of the vessel and fitted
into an external cycle, In this case addi-
tional conveying means are required for
maintaining and controfling cireulation of the
reaction mixture through the external cycle,

Vessels are knnwn which are not fitted with
heat exchangers. However, vessels of this
type con only be used for rcactions which
take place without appreciable generation of
heat or in which the generated heat does not
affect the reacton w amy significant extent.
If the vessel has mo periition or guiding
imegns for the reaction mizture uncontrollable
changes may occur with regard to the condi-
tions of flow and the course of the rcacton,
cspecially when  varping amomnts of sub-
stances arc passed through the vessel.

The present invention provides a2 bubbie
column type reaction vessel with Internal cir-
culation of the resction mixture which does
not present the aforesaid disadvantages.

The bubble cohunn type reaction vessel of
the Invention has several shafss which are
partiticned from one another by plane separ-
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aring walls znd connected with one another at
cach end of the vesscl which bas hear ex-
change meuns and gassing eguipment.

The vessel is partitioned by two paralict
separating walls into a reaciion shaft and two
circulating shafts. The heat exchange means
consist of straight tubes, arranged in groups
preferably in planes at right angles to the
motion of the reacton mixture and paraliel ro
the separating walls. The tubes extend from
one side of the vessel 1o the other through ihe
reaction shafi, and terminate in opposed col-
lecting or deflection chambers cxtcrnally of
the reactor wall. The interiors of the col-
Iccting or deflecting chambers are accessible
via removable covers.

With a vessel of the kind just described
the cizeuladon of the reaction mixture Is easy
10 survey znd to control end the reaction o~
perature can be weil controlled so that opti-
mmum conditions can be established for exo-
thermal as well as endothersaal reactioms.

A veacrion vessel cmbodying the present
invemticn will now be described by way of
example with reference fo the accompanying
drawings of which:— :

Fig. 1 is a longitudinal section of the vessel
along o vertfeal planc,

Fig. 2 is a transverse cross-secrion iaken at
richt angles to the section of Fig. 1, and,

Fig. 3 # a part fongitudinal section along
a planc poimal to that of Fig. 1.

Two separatng wells 1 divide a cylindrical
reaction vessel into a rcaction shafi 2 end rwo
circulating shafts 3 both of scgment-shaped
cross-section. The difference in density be-
tween liquid in the rcaction shaft through
which gas bubbles and the lignid in the cir-
culating shafis which s pracrically free from
ges bubbles canses the liquid to circulare up-
wardly through shaft 2 and into the open
spaces at the top snd the hotrom of the
separating walls 1.

“Ihe vessel is fitted with 2 heat exchanger
consisting of straight tubes 5 arranged in
burizontal groups and in parallel position

‘with regard to the walls 1. These tubes ex-

tend through the reaction shaft 2 through the
wall § of the vessel and connect 1o opposed
collecting or defleciing chambers 7. The
wall of the reactor forms the bortom of the
tubes. As can be scen from the drawings, a
large heat exchange surface is provided in a
relatively small space.

The imterfors of the chambers 7 are acces-
gible via rcmovable covers 6. When the
covers are taken off the ends of the tmbes are
exposed and they can be readily cleaned even
when fhe vessel is iz use.  This is cspecially
advantageons when river water or other con-
taminated cooling Hquids are used in an exo-
thermal reaction. Defective tubes ar: also
epsily replaced.

Preferably, the reaction vessel is composed
of several shell rings cach of which is pro-

vided with ar least one group of heat ex-
change tubes and twa collecting or deflecting
chambers and st least one instaitatfon for the
supply of gas.

A Tonstruction of the type just described
enables the vessel to be shortened or lcngth-
ened as may be required by different oper-
ating cenditions,

The embodiment illustrated in Figs. 1 and
2 is composed of three supcrposed shell rings
each comaining a group of hear exchange
tubes 5, 1wa opposite collecting or deflecting
chambers 7 and one gas supply 10.  The
she!l ring in the centre can be dispensed with
¢r instead of one shell ring, a plurality of
shell tings may be arranged batween the head
ring and the bottom ring. In any case, the
division referrad to above into a reaction
shaft and two circulating shafts is maintained,
The gronps of heat exchange tubes can be
charged and connected in appropriate manner
in dcpendence on the reaction conditions in
each case. ‘The supply of gas to each shell
ring is a further effective help to adjust opti-
mum reactior conditfons.  The gas supply
installations 10 may comprise centcally-dis-
poscd tubes containing a numher of openings
for the gas to issue iIn known manner over the
tube wall. The tubes can he passed once ar
twice through the vessel walls wirhout having
to pass through the separating walls 1.

The circulation of a mixture i the vessel
can be influenced by the shape of the ends
of the separating walls in connection with a
level control device. To contrel the Ievel a
control valve of known construction may be
connected 10 2 sleeve 12.

Tt is advantageous to use separating walls
whose upper ends are provided with indenta-
tioms, slits or perforations. The npper part
11 of separating wall 1 shown in Fig. 3 has
slits 13 of different depth and has the fune-
tion of a weir. Either separating wall may
be provided, in the upper part 11, with such
slirs, or with indentations or perforations. In
order to achieve a better mixing of the com-
ponents of the teaction mixture, it may be
desirable tv provide each separaring wall 1
with a weir. Thc weirs may be the same
or they may be of different shape and
nEIgNL.

WHAT WE CLAIM I8:—

1. A Ububble colwmn type reaction vessel
having two imternal parallel longitedinal
separating walls dividing the vesscl into a ze-
action shaft and two circnlating shafts hoth
interconnected with the reaction shaft at the
cnds of the vessel and heat exchange cquip-
ment comprising tubes arranged in groups ex-
tendipg through the reacdon shait and the
tebes of a group connecting with ane another
in collecting chambers whose ipteriors are
accessible via removable covers,

2. A Tmbble column type reaction vessel as
claimed iz claim 1, wherein the vessel is com-
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posed of several superposed shell rings each 4. A bubble column typc reaction vessel
being provided with a least one group of heat substantially as described with refercnce to
exchange tubes, at least two vollecting or and as illustrated by the accompanying draw-
deflection chambers and at least cne instal-  ings.
5 lation for the supply of gas.
3. A bubble colmmn type reaction vessel as

claimed in claim 1 or 2, wherein the separ- ABEL & IMRAY,

aring walls are provided at the top with weir- Chertered Patent Agents,

Ike everfiows with indentations, slits or per- Quality House, Quality Court,
10 forations. Chancery Lane, London, W.C.2.
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