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Field of the Invention The present invention relates to a viscous |iquid
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10 2, Description of the Related Art
Various types of viscous liquid stirring

dev1ces have been proposed to produce a synthetic polymer
by a molten polymerizing process. In these stirring
devices, if a viscous liquid stagnates at a particular

15 place in the stirring device, for example, on the inner
wall of the stirring device, the viecous liquid receives
a large amount of head from the surroundings, and as a
result, the viscous liquid deteriorates. .Particularly in
the stirring device for producing an aromatic

20 polycarbonate which is often used for the optical
elements, if the viscous liquid deteriorates in the
stirring device, the quality of the polycarbonate greatly
decreases.

Accordingly, to obtain a synthetic polymer

25 having a high quality, it is necessary to prevent a
viscous liquid from stagnating at a particular place in
the stirring device, i.e., make a viscous liquid continue
to flow within the stirring device. If a viscous liquid
continues to flow, the interior of the stirring device is

30 - cleaned by the viscous liquid, and thus, it is possible
to prevent the viscous liquid. from deteriorating in the
stirring device. This cleaning operation by the viscous
liquid is called a seéf-cleaning function,

In a known stirring device having a self-

35 cleaning function, a pair of spaced rotary shafts
extending in parallel to each other in a horizontal plane
are arranged in a vessel, and each of the rotary shaft



continues to flow, the interior of the stirring device is 30 cl eaned by
the viscous liquid, and thus, it is possible to prevent the viscous

| iquidfromdeteriorating in the stirring device. This cl eaning operation by
the viscous liquid is called a self-cleaningZunction. In a known stirring
devi ce having a self- 35 cl eaning function, a pair of spaced rotary
shafts extending in parallel to each.other in a horizontal plane are
arranged i n a veshab, thadeeaca plutdkitytsl \axsiedilly spac2d lratorkehewving a

plurality of axia c o) ng I sC r
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rotary shafts, and a viscous liquid outlet port is formed
10 on the bottom wall of the vessel at a position remote
from the viscous liquid inlet port.. A viscous liquid fed
‘into the vessel moves toward the viscous liquid outlet
port while being stirred by the rotors (see Japanese
Unexamined Patent Publication No. 4-235727).
15 However, where the viscous liquid inlet port is
arranged centrally between the rotary shafts as in the
above-mentioned stirring device, a sufficient amount of a
viscous liquid is not fed to the rotors mounted on one of
the rotary shafts and positioned near the viscous liquid
20 inlet port, as described later in detail. As a result,
since a sufficient self-cleaning function is not created
for all the rotors, the viscous liquid will easily
deteriorate. Therefore, in this stirring device, it is
necessary to shorten time intervals of the cleaning
25 operation of the stirring device to maintain the high
quality of the synthetic polymer, resulting in an
increase in the operation cost of the stirring device.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a
30 viscous liquid stirring device capable of continuously
operating for a long time to maintain the high quality of
the production.
Another object of the present invention is to
provide a process for producing a polycarbonate having a
35 high quality by using the stirring device according to
the present invention.
-According to the first aspect of the present



Unexam ned Patent Publication No. 4-235727). 15 However,
where the viscous liquid inlet port is arranged centrally between the
rotary shafts as in the above-nentioned stirring device, a sufficient
anount of a viscous liquid is not fed to the Botors nounted on one of the
rotary shafts and positioned near the viscous liquid 20 inlet port, as
described later in detail. As a result, since a sufficient self-cleaning
function is not crigmtetian, diledehds providedhe desdoesfbrqatdrwihg aasily
deteriorate. Therefpl&, gqtﬁi dnfdri %evi Gevekbel ShREERSSErY toO shorten
time intervals of t%é c\fea.nll gﬁng'I 'prc'}pern t'i on gﬁ t.ﬁ% sti rr?ng.devi ceto
mai ntain the hi gh fjkstantizlindonizonsaild yperpeadingeshelinghighahas a
increase in the opss@dd®sidpdd Urdslse stidtlibndadeYhtet SLHM RN F1dtE
| NVENTI ON An object of the present inventionis to Er oVi ile a 38 yi scous -
liquid stirring deA%eangeth At ©n8 dhithersediy 28gerat PHELEEr Sde orgd tPhRte §
mai ntai n the hi gh aednded oft idthdy eeidc tthetreoA3obhEirebj eotapy shafpresent
invention is to provide,a process for praodyging a.polycarbonafe,having a 35
hi gh quality by us?’ﬁfgeqw(gﬁl} & ﬁ"él &g\'ﬁ%é:é‘al-ai'@go88?:?150?051?@9%?%3%%tﬁg
i nvention. Accordivessel tdanel fhavsingasp@dmreflitiyeofr eebars thereon; a second
rotary shaft extending in parallel to the first rotary
10 shaft in the substantially horizontal plane in the vessel
and having thereon a plurality of rotors which cooperate
‘with the rotors of the first rotary shaft to stir a
viscous'liquid, the first rotary shaft and the second
rotary shaft being rotated in the same direction that an
15 upper face of the first rotary shaft moves away from the
second rotary shaft; a viscous liquid inlet port arranged'
in an upper portion of the vessel above the first rotary
shaft at an inlet side end portion of the vessel; and a
viscous liquid out let port arranged at an outlet side
20 end portion of the vessel.

BAccording to the second aspect of the present
invention, there is provided a process for producing
polycarbonate by using the stirring device according to

_ the present invention, the process comprising the steps

25 of: feeding polycarbonate, which is obtained by molten
polymerizing an aromatic dihydrox compound and a carbonic
diester, into the vessel; and molten stirring the
polycarbonate under a vacuum pressure in the vessel to
further molten polymerize the polycarbonate.

30 - The present invention may be more fully understood
from the description of preferred embodiments of the

invention set forth below, together with the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
35 In the drawings:

Fig. 1 is a schematically illustrated perspective

view-of a stirring device;
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£3- invention, there is provided a device for stirring a viscous liquid
conprising: a vessel having a substantially horizontally extending shell

whi ch has a cocoon shaped cross section, an inlet side end plate 5

arranged at one end thereof, and an outl et -séde end pl ate arranged at ot her
end thereof; a first rotary shaft extending in a substantially horizontal

pl ane in the vessel and having a plurality of rotors thereon; a second
rotary shaft extendi nfFi% pharidl [selcrogstisectiipaalrplanyview ofskhe¢t in the
substantial 'y horézphtalg Riéfied;n the vessel and having thereon a plurality
of rotors which cooperate with the rotors of th rotary shaf{ to stir

A first
a viscous |iquid, the ¥¥%st? rict é‘rfr§ﬁ§f'tseﬁﬁdi°f‘ﬁg ¥Le¥natr bR §E LRI bei ng
rotated in the sadevibeecdidieEn tdlanganhdSlineupp®rIfaceénofighe2first rotary

shaft noves caway from second rotary A L SCO |iquig inlet port,
arranged insan upper ﬁ%? Téﬁ:%ﬁ %¢%§°3855§P%%%832 ¥ﬁ§gf?$% ?gtg?é shaft at
an inlet side endstpiortirgn dsfvitdeg vessel ; and a viscous liquid out |let port

arranged at an outlet g4 t] V. e ' .
t he sgcond aspect of Hﬁgﬁ%ré%éﬁﬁdsggéﬁ?%OEQPFﬁ%?gb?% g?%@%d%ﬁkgﬂ%S%%%%éQTor

produci ng pol ycar bonat®igs. 6 wgdt B8 srer rhgmaticabluctblushrated tnide
present invention,jdwe ¢ QRS StAV¥MnySHBGiEBE 868PS11ustrating various

10 arrangements of the viscous liquid inlet port;
Fig. 7 is a cross-sectional view of an alternative
embodiment of the stirring device;
Fig. 8 is a side view of a portion of the rotary
shaft, which is located in the tubular member;
15 fig. 9 is an enlarged plan view of a portion of the
vessel illustrated in Fig. 1;
Fig. 10 is a cross-sectional side view of the
stirring device;
Fig. 11 is a front view of the rotor illustrated in

20 Fig. 10;
Fig. 12 is a plan view of the rotor illustrated in
Fig. 10;

Fig. 13 is a cross-sectional plan view of another
embodiment of the stirring device; and
25 Figs. 14A and 14B are perspective views of the
rotors illustrated in Fig. 13.
DESCRIPTION OF PREFERRED EMBODIMENTS
Referring to Figures 1 through 4, reference
numeral 1 designates a vessel of a stirring device, 2 a
30 first rotary shaft, and 3 a second rotary shaft. The
vessel 1 comprises a shell 4 surrounding the rotary
shafts 2 and 3, and a pair of end plates 4 and 5 arranged
at the opposed ends of the shell 4 and having a flat
inner wall. The shell 4 has a cocoon shaped cross-
35 section formed by connecting side walls of cylindrical
members, and the rotary shafts 2 and 3 are arranged on
axes -of these corresponding cylinders. The rotary
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25 of : feeding pol ycarbonate, which is obtained by nolten pol ynerizing
an aromati c di hydrox conpound and a carbonic diester, into the vessel; and
nolten stirring the pol ycarbonate under a vacuum pressure in the vessel to
further nolten polynerize the pol ycarbonate- 80- The present

i nvention may be nore fully understood fromthe description of- preferred
enbodi nents of the invention set forth below, together with the

acconpanyi ng dr awisitpf tsBRI BRADBSEREPHRHIOhn (PaTaEL &R NGB 18 thex In the

drawings: Fig. 1 'élk%t%q{ﬁ@tlthl 4 hbk&!ﬁ&ﬁ@éfd%P&ﬁﬁép%?é"éffe Al D

stirring device; 'S a Ccross-secti vi ew of the
stirring device; Mfate i z}'h@r 6§§‘9586F?6ﬁaan%W%‘Fr§‘F%i RY rtheprdnscdn

taken along the |iriggd.| I1- lthlroughF49. 2h 8ddition, iffi€he 4emlfodiment
cross-secti opal

per specti ve |emsJgﬁlFﬁggk%?oageFéﬁégri gpgﬁ%éég af@g%dﬁSA s SQV?rs and ~
illustrated side 3 eure clhusked tbi rotagedati the éamelspeedratlng vari ous
As illustrated in Figs. 2 and 3, the opposing ends
of the first rotary shaft 2 project from the outer walls
of the end plates 5 and 6, and tubular members 7 and 8

10 surrounding the opposed ends of the first rotary shaft 2
are formed on the outer walls of the end plates 5 and 6,
-respectively. The first rotary shaft 2 is rotatably
supported by the tubular members 7 and 8, and thus, these
tubular members 7 and 8 constitute bearings for the first

15 rotary shaft 2.

The opposing ends of the second rotary shaft 3 also
project from the outer walls of the end plates 5 and 6,
and tubular members 9 and 10 surrounding the opposing
ends of the second rotary shaft 3 are formed on the outer

20 walls of the end plates 5 and 6, respectively. The
second rotary shaft 3 is rotatably supported by the
tubular members 9 and 10, and thus, these tubular members
9 and 10 constitute bearings for the second rotary
shaft 3.

25 As illustrated in Figs. 1 and 3, a viscous liquid
inlet port 11 is formed on the top portion of the flat
inner wall of the end plate 5 above the first rotary
shaft 2. In addition, a viscous liquid outlet port 12 is
formed on the bottom wall of the shell 4, which is

30 located near the end plate 6. A viscous liquid is fed
into the vessel 4 from the viscous liquid inlet port 11.
Then, the viscous liquid is caused to gradually move in
the vessel 4, while being molten polymerized, toward the
viscous ligquid outlet port 12 and discharged from the

35 viscous liquid outlet port 12 by a rotary screw 13.
Accordingly, the end plate 5 is hereinafter referred to
as an inlet side end plate, and the end plate 6 is



10 arrangenents of the viscous liquid inlet port; Fig. 7 is a _
cross-sectional view of an alternative enbodi ment of the stirring device;
Fig. 8 is a side view of a portion of the rotary shaft, which is |located in
t he tubul ar nmenber; 15 Fig. 9 is angnlarged plan view of a
portion of the vessel illustrated in Fig. 1; Fig. 10 is a cross-sectional
side view of the stirring device; Fig. 11 is a front view of the rotor
illustrated in 20heregngfted; réfgrrd@ tc as mmmum'lea/lt Qa‘ideh@rfd)tpo.rate

illustrated in Fig. 10agFig sectip a of anot her
enbodi nent of the stlrrfnh g%?ﬁéée& %ﬂgéﬁg % 'yafd%m %ffﬁggkd 14B are
perspective V|emsaQPaFﬁEuFoﬂérssl¢¥¥Eﬂ9%ﬁeﬁp|§hﬁﬁW?SSEJ ADESERISATKONGOR
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t VeSS stir vigce firs
gezlgggoﬁz ?%tary%sﬁagfon *ﬂe£é%g%%ﬁsﬂ}c&ﬂnnq §a§“§ﬁbFPC$1§Hrround|ng t he"
rotary shafts 2 apppdratng 34 p@mmpnisemchrplmmaémdlﬁmmb&n@&dtfi}lszhﬁ
opposed ends of ! beaseh! afedBten (A £ Hift 4 WSnBlLg Thecshs as a

cocoon shaped cross- 35 sectlon orned connec |ng walt’s of
cylindri cal extending downward from the increased dlameter duct 15 to

the reduced diameter duct 16. A catch pot 18 for
10 trapping oligomei is attached to the lower end of the
redqud diameter duct 16, and the upper end of the
reduced diameter duct 16 is connected to a vacuum pump
via a cooler (not shown). A vent port 19 of the
increased diameter duct 15 is formed on the upper wall of
15 the shell 4 above the first rotary shaft 2 at a position
adjacent to the inlet side end plate 5.
The vacuum suction apparatus 14 has two functions.
The first function is to maintain the interior of the
vessel 4 at vacuum pressure to extract a generating gas
20 from the inside of the viscous liquid to promote the
molten polymerizing reaction. The second function is to
suck the generating gas out from the interior of the
vessel 4.
A plurality of rotors are mounted on the rotary
25 shafts 2 and 3. These rotors comprise a first rotor
group A and a second rotor group B, as indicated in
Fig. 2. The first rotor group A serves to stir the
viscous liquid, and the second rotor group B serves to
move the viscous liquid forward toward the outlet side
30 end plate 6 while stirring the viscous liquid.
Accordingly, as can been seen from Figs. 1 and 2, the
second rotor group B has a screw shaped general
construction.
Figure 5A illustrates a perspective view of one of
35 the rotors 20 of the first rotor group A, and Fig. 5B
illustrates a perspective view of the end rotor 21 of the
first rotor group A, which is positioned adjacent to the



menbers, and the rotary shafts 2 and 3 are arranged on axes of these
correspondi ng cylinders. The rotary -5- shafts 2 and 3 extend in
parallel to each other substantially in a horizontal plane and are caused
to rotate in the same direction illustrated-by the arrows in Figs. 1
through 4. In addition, in the enbodi ment 5 illustrated in-Figs. 1
through 4, the rotary shafts 2 and 3 .are caused to rotate at the sane
speed. As illustraPd8ti fidpgsndophate 5. t ACEHNHY refdd dhet Fotpirss20

rotary shaft 2 prejfeehel F@pstheotdt egrd@h | Sxdpt > retheb ot 0% 02Ng 16hadad
t ubul ar nenbers 7 urroundi ng, t he, opposed ends of the first
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rotary shaft 2 ar &FoFBE SHaPRe2BFRIWRtt £1%- (e end plates 5 and 6,
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tubul ar nmenbers 7 8 . | ar: A constituteg
beari ngs forgt he tflirg.gtt ngBQ #g#g?yéQﬁ%ﬁﬁ%@%m@%%hﬁgéggg’gtgf t he
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second rotary shaft 3 are forned on tHe outer 20 wal I's of the end gl.at es
5 and 6, respect|¢éF§F reker plate a, a bridging portion ¢ interconnecting
the central portion of the first rotor plate a to the
10 central portion of the second rotor plate b, a pair of
horigpntal bars or scrapers d and e extending in the
axial direction from the opposing ends of the first rotor
plate a, and a pair of scrapers f and g extending in the
axial direction from the opposing ends of the second
15 rotor plate b. The rotor plates a and b, the connecting
portion ¢ and the horizontal bars d, e, £, g are formed
in one piece.
The end rotor 21 illustrated in Fig. 5B has a
construction which is almost the same as that of the
20 rotor 20 illustrated in Fig. 5A, except for that a pair
of scrapers 22 and 23 are formed on the end face of the
first rotor plate a, which faces the flat inner wall of
the inlet side end plate 5. '
The rotor 21 and a plurality of the rotors 20 are
25 mounted on the first rotary shaft 2 so that the second
rotor plate b of the rotor 21 is aligned with the first
rotor plate a of the adjacent rotor 20, and that the
second rotor plate b of the rotor 20 is aligned with the
first rotor plate a of the adjacent rotor 20. Similarly,
30 the rotor 21 and a plurality of the rotors 22 are mounted
on the second rotary shaft 3 so that the second rotor
plate b of the rotor 21 is aligned with the first rotor
plate a of the adjacent rotor 20, and that the second
rotor plate b of the rotor 20 is aligned with the first
35 rotor plate a of the adjacent rotor 20.
The rotor 21 of the first rotary shaft 2 and the

adjacent rotor 21 of the second rotary shaft 3 have a



second rotary shaft 3 is rotatably supported by the tubular nenbers 9 and
10, and thus, these tubular nmenbers 9 and 10 constitute bearings for the
second rotary shaft 3. 25 As illustrated in Figs. 1 and 3, a
viscous liquid inlet port 11 is formed on t-heg top portion of the flat inner
wal | of the end plate 5 above the first rotary shaft 2. In addition, a
viscous |iquid outlet Eort 12 is forned on the bottomwall of the shell 4,
which is 30 | opasétiipral I¢katﬁuhqhkn(su$h thati sheusoltioguizd o$ thé into

the vessel 4 fronsthendi s6asy | diid 3 setro‘%%rttedlioy %%eg%@%svkﬁ%

liquid is caused to gradually nove in the vessel whi | e “bei' n ten
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respect to the rotor 20 of the first rotary shaft 2.
Each rotor 20 and 21 rotates while keeping a small

10 distance from the corresponding cylindrical inner walls
of the shell 4. 1In addition, each rotor 20 and 21 of the
-first-rotary shaft 2 rotates while keeping a small
clearance from the corresponding a&jacent rotor 20 and 21
of the second rotary shaft 3.

15 When the operation of the stirring device is
started, a viscous liquid fed into the vessel 1 from the
viscous liquid inlet port 11 is stirred by the rotors 20
and 21. At this time, as mentioned earlier, if the
viscous liquid stagnates somewhere in the vessel 1, the

20 polymer to be produced will deteriorate. In this regard,
it has been proven that the stagnation of the viscous
liquid does not take place in the rotors 20, but the
stagnation of the viscous liquid takes place around the
rotor 21, particularly, on the inlet side end plate 5.

25 In addition, it has been also proven that the location of
the viscous liquid inlet port 11 has a great influence on
the stagnation of the viscous liquid. Next, this will be
explained with reference to Figures.6A and 6B.

Fig. 6A illustrates various arrangements of the

30 viscous liquid inlet ports X1, X2, X3 and X4. Where the
viscous liquid inlet port X1 is arranged above the second
rotary shaft 3 as illustrated in Fig. 6A, a viscous
liquid fed from the viscous liquid inlet port X1 drops on
the outer wall of the rotor 21 of the second rotary

35 shaft 3. Then, a part of the viscous liquid flows
downward along the outer wall of the rotor 21 of the
second rotary shaft 3, and a part of the viscous liquid



apparatus 14 conprises an increased dianeter duct 15, a reduced di aneter
duct 16 and a connecting duct 17 extending downward fromthe increased

di aneter duct 15 to the reduced dianmeter duct 16. A catch pot 18 for 10
trapping oligomer is attached to the | ower-efd-of the reduced di aneter duct
16, and the upper end of the reduced diameter duct 16 is connected to a
vacuum punp via a cooler (not shown). A vent port 19 of the increased
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10 shaft 3 on one hand and along the inner wall of the inlet
side end plate 5 on the other hand.

In this way, the viscous liquid repeatedly flows
downward along the outer wall of the rotor 21 of the
second rotary shaft 3, and thus, the viscous liquid does

15 not stagnate on the outer wall of the rotor 21 of the
second rotary shaft 3. 1In éddition, the viscous liquid
repeatedly flows downward along the inner wall of the
inlet side end plate 5, which faces the end face of the
rotor 21 of the second rotary shaft 3, and thus, the

20 viscous liquid also does not stagnate on the inner wall
of the inlet side end plate 5, which faces the end face
of the rotor 21 of the second rotary shaft 3.

Furthermore, the viscous liquid on the cylindrical
inner wall of the shell 4 is repeatedly lifted upward by

25 the tip edge of the rotor 21 of the second rotary
shaft 3. Namely, the viscous liquid on the cylindrical
inner wall of the shell 4 is caused to move along the
cylindrical inner wall of the shell 4, and thus, this
viscous liquid also does not stagnate.

30 As mentioned above, where the viscous liquid inlet
port X1 is arranged above the second rotary shaft 3, the
stagnation of the viscous liquid does not take place
anywhere around the rotor 21 of the second rotary
shaft 3. Accordingly, the deterioration of the viscous

35 liquid does not occur around the rotor 21 of the second
rotary shaft 3.

" .In this case, however, the stagnation of the viscous



second rotor group B has a screw shaped general construction. Figure 5A

Illustrates a perspective view of one of 35 the rotors 20 of the first
rotor group A and Fig. 5B illustrates a perspective view of the end rotor
21 of the first rotor group A which is pasitg aned adjacent to the -7-

inlet side end plate 5. Accordingly, all the rotors 20 of the-first rotor
group except for the end rotor 21 have the sane shape as shown in Fig. 5A
As illustrated iniguwid Fakdsheplageoardfindotbei seton 31 offthetfinsbr plate
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the second rotary shaft 3 and along the inner wall of the
inlet side end plate 5. 1In addition, a part of this

10 viscous liquid is fed onto the tip edge of the rotor 21
of the first rotary shaft 2, as illustrated by S in
Fig; bA. Then, this viscous liquid is caused to move
along the cyiindrical inner wall of the shell 4. Then, a
part of this wviscous liquid is caused to further move

15 along the cylindrical inner wall of the shell 4 around
the first rotary shaft 2, and a part of this viscous
liquid flows downward along the outer wall of the
rotor 21 of the first rotary shaft 2 and along the inner
wall of the inlet side end plate 5, which faces the end

20 face of the rotor 21 of the first rotary shaft 2.

However, the amount of the viscous liquid S fed onto

the tip edge of the rotor 21 of the first rotary shaft 2
is very small. Accordingly, the viscous liquid flowing
downward along the outer wall of the rotor 21 of the

25 first rotary shaft 2 and along the inner wall of the
inlet side end plate 5 stops half way before it reaches
the bottom wall of the shell 4. Namely, the viscous
liquid stagnates around the rotor 21 of the first rotary
shaft 2. 1In this way, if the amount of the viscous

30 liquid fed onto the outer wall of the rotor 21 of the
first rotary shaft 2, the stagnation of the viscous
liquid takes place around the rotor 21 of the first
rotary shaft 2, and as a result, the deterioration of the
polymer to be produced will occur.

35 Whére the viscous liquid inlet port X2 is formed on
the upper wall of the shell 4 at a position centrally
between the first rotary shaft 2 and the second rotary



tn one piece. The end rotor 21 illustrated in Fig. 5B has a construction
which is alnost the sane as that of the 20 rotor 20 illustrated in Fig.
5A, except for that a pair of scrapers 22 and 23 are forned on the end face
of the first rotor plate a, which faces the flat inner wall of the inlet
side end'plate 5. The rotor 21 and a plurality of the rotors 20 are 25
nounted on the first rotary shaft 2 so that the second rotor plate b of the
rotor 21 is aligreddifiti th ashd llussratetloinpFage 6Apfatperadpficem vidaoruO,
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tip portlon of the rotor 21 of the flrst rotary shaft 2.
However, the upper wall of the tip portion of the

10 rotor 21 of the first rotary shaft 2 is inclined downward
during the time the rotor 21 of the first rotary shaft 2
rotates from the position shown by the broken line to the
position shown by the dot-slash line in Fig. 6A, and the
viscous liquid drops on the upper wall of the tip portion‘

15 of the rotor 21 of the first rotary shaft 2 at a position
near the tip edge of the rotor 21 of the first rotary
shaft 2, Accordingly, the viscous liquid fed onto the
upper wall of the tip portion of the rotor 21 of the
first rotary shaft 2 drops from the tip edge of the

20 rotor 21 of the first rotary shaft 2, and thus, the
amount of the viscous liquid trapped by the rotor 21 of
the first rotary shaft 2 is small.

In this way, where the viscous liquid inlet port X2
is arranged at a position centrally between the first

25 rotary shaft 2 and the second rotary shaft 3, since the
amount of the viscous liquid fed onto the outer wall of
the rotor 21 of the first rotary shaft 2 is small, the
viscous liquid stagnates around the rotor 21 of the first
rotary shaft 2, and thus the polymer to be produced will

30 deteriorate.

Where the viscous liquid inlet port X3 is arranged
beneath the second rotary shaft 3, the viscous liquid is
fed onto the tip portion of the rotor 21 of the first
rotary shaft 2 from the rotor 21 of the second rotary

35 shaft 3 'as illustrated by S in Fig. 6A, and thus, the
amount of the viscous liquid fed onto the outer wall of
the rotor 21 of the first rotary shaft 2 is very small.



respect to the rotor 21 of the first rotary shaft 2. Simlarly, the rotor
20 of the first rotary shaft 2 and 5 t he adjacent rotor 20 of the second
rotary shaft 3 have a positional relationship such that the rotor 20 of the
second rotary shaft 3 is rotated by 90 degred2 with respect to the rotor 20
of the first rotary shaft 2. Each rotor 20 and 21 rotates whil-e keeping a
smal | 10 di stance fromthe corresponding cylindrical inner walls of the
shell 4. In addition, TRckdbtipnoohare thevisgeus ddguidt Anjeshpprt2X4
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ref er ence Illgogi gLsFligte%ﬁ }%gu' llt:lls‘lg:la%ed )1(rt 5 tin Fig. 6A. Accordingly,
also in this case, the amount of the viscous liquid fed
onto the outer wall of the rotor 21 of the first rotary
shaft 2 is very small.

In this way, where the viscous liquid inlet port is

15 = arranged on the bottom wall of the shell 4 as illustrated
by X3 and X4 in Fig. 6A, since the amount of the viscous
liquid fed onto the outer wall of the rotor 21 of the
first rotary shaft 2 is small, the viscous liquid
stagnates around the rotor 21 of the first rotary

20 shaft 2, and thus the polymer to be produced will
deteriorate.

Contrary to this, where the viscous liquid inlet
port Y is arranged above the first rotary shaft 2 as
illustrated in Fig. 6B, the viscous liquid fed from the

25 viscous liquid inlet port Y drops on the outer wall of
the rotor 21 of the first rotary shaft 2. In this case,
since the amount of the viscous liquid fed onto the outer
wall of the rotor 21 of the first rotary shaft 2 is
large, the viscous liquid fed onto the outer wall of the

30 rotor 21 of the first rotary shaft 2 flows downward along
the outer wall of the rotor 21 of the first rotary
shaft 2 and along the inner wall of the inlet side end
plate 5, which faces the end face of the rotor 21 of the
first rotary shaft 2, without stopping half way, and then

35 reaches 'the bottom wall of the shell 4.

Accordingly, in this case, the viscous liquid does
not stagnate around the rotor 21 of the first rotary



Fig. 6Aillustrates various arrangenents of the 30 viscous liquid inlet
ports X1, X2, X3 and X4. \Were the viscous liquid inlet port X1 is

arranged above the second rotary shaft 3 as illustrated in Fig. 6A a
viscous liquid fed fromthe viscous |iquid- d3et port X1 drops on the outer
wal | of the rotor 21 of the second rotary 35 shaft 3. Then, a part of

the viscous liquid fl ows downward al ong the outer wall of the rotor 21 of
the second rot arysdiadtt 23, anddthupar thefe t i no shanger iqfuithe polymein dws

downwar d al ong theel pRetubehl detet s raplfy. side end plate 5. Then, the
viscous |iquid reachés_the hottomwall of the vessel 1 beneath the second

rotary shaft 3 and is &8cAAHLELeR/ i HaP chhecous liquid Agepmulated,onitdeys
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21 of the the tip edge of the rotor 21 of the second rotary shaft 3
and then flows downward along the outer wall of the
10 rotor 21 of the second rotary shaft 3 and along the inner
wall of the inlet side end plate 5, which faces the end
-face of the rotor 21 of the second rotary shaft 3.
Accordingly, the viscous liquid'also does not stagnate
around the rotor 21 of the second rotary shaft 3, and
15 thus, there is no danger of the polymer to be produced
deteriorating.
As mentioned above, if almost all the viscous liquid
fed from the viscous liguid inlet port Y drops on the
outer wall of the rotor 21 of the first rotary shaft 2,
20 the viscous liquid does not stagnate around both the
rotor 21 of the first rotary shaft 2 and the rotor 21 of
the second rotary shaft 3. Accordingly, the viscous
liquid inlet port Y can be arranged within the range Z in
Fig. 6B, i.e., within an upper region of the rotor 21 of
25 the first rotary shaft 2, when the rotor 21 of the first
rotary shaft 2 is at a position such that the transverse
width of the rotor 21 of the first rotary shaft 2 becomes
minimum. If using a general expression, the viscous
liquid inlet port Y can be arranged on the upper portion
30 of the inlet side end portion of the interior of the
vessel 1 at a position above the first rotary shaft 2.
In this case, since the first rotary shaft 2 rotates in a
direction such that the upper face thereof moves away
from the second rotary shaft 3, and the second rotary
35 shaft rotates in a direction such that the upper face
thereof moves towards the first rotary shaft 2, the first
rotary shaft 2 can be defined by using this expression.



second rotary shaft 3, and thus, the viscous liquid does 15 not stagnate
on the outer wall of the rotor 21 of the second rotary shaft 3. In
addition, the viscous liquid repeatedly flows dowward al ong the inner wall
of the inlet side end plate 5, which faces-ti# end face of the rotor 21 of
t he second rotary shaft 3, and thus, the 20 vi scous |iquid-al so does not
stagnate on the inner wall of the inlL.et side end plate 5, which faces the
end face of the rotor Pn e tembasiigient ddilasyratefit i3, Figst hér hbreugh he,

viscous liquid Ontﬁéevfyéd)ﬁ\é“lﬁﬁhd 'IQﬂret"‘@olrtOfllt ke #behbd4ohSthePE edl y
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the stagnation ofa4hen ViREUkse where the viscous liquid inlet port 11 is
10 arranged above the rotor 21 of the first rotary shaft 2.

Namely, where the viscous liquid inlet port 11 is
~formeh on the top portion of the inlet side end plate 5,
a part of the viscous ligquid fed from the viscous liquid
inlet port 11 flows downward along the inner wall of the

15 inlet side end wall 5 without stopping half way, and a
part of the viscous liquid fed from the viscous liquid
inlet port 11 flows downward along the outer wall of the
rotor 21 of the first rotary shaft 2 without stopping
half way. Accordingly, also in this case, the viscous

20 liquid does not stagnate around the rotor 21 of the first
rotary shaft 2.

Figure 7 illustrates an alternative embodiment of
the arrangement of the viscous liquid inlet port 11. 1In
this embodiment, the viscous liquid inlet port 11 is

25 arranged above the first rotary shaft 2 and above the
rotor 21 thereof.

As mentioned above, it is possible to prevent the
viscous liquid from stagnating in the vessel 1 by feeding
the viscous liquid from the upper portion of the vessel 1

30 above the first rotary shaft 2. 1In the embodiment
illustrated in Figs. 1 through 4, to further prevent the
viscous liquid from stagnating in the vessel 1, a pair of
the scrapers 22 and 23 are formed on the end face of each

. rotor 21, which faces the inner wall of the inlet side

35 end plate 5.

As illustrated in Figs. 4 and 5B, the scrapers 22
and 23 are point-symmetrically arranged with respect to



= 10 - liquid takes place around the rotor 21 of the first rotary shaft 2.
Nanel y, as nentioned above, the viscous |liquid accunul ated on the bottom
wal | of the vessel 1 beneath the second rotary shaft 3 is trapped and
lifted 5 upward by the tip edge of the +d%r-21 of the second rotary
shaft 3. "Then, a part of this viscous liquid flows downward along the outer
wall of the rotor 21 of the second rotary shaft 3 and along the inner wall
of the inlet sidédhamarghiatioml axisdeift tbe, ratpar 21loand hextand arghwisrs
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10 between the scrapers 22, 23 and the rotary shafts 2, 3.
As shown in Figs. 2 and 3, the rotors 21 are mounted on
the rétary shafts 2 and 3 so that clearances exist
between the inner wall of the inlet side end plate 5 and
the top faces of the scrapers 22, 23.

15 When the rotary shafts 2 and 3 are rotated, and the
viscous liguid is fed into the vessel 1 from the viscous
liquid inlet port 11, the viscous liquid on the inner
wall of the inlet side end plate 5 is trapped by the
scrapers 22 and 23. At this time, since the scrapers 22

20 and 23 are formed so that they extend along the archwise
extending peripheral edges of the end faces of the
rotor 21 as mentioned above, the trapped viscous ligquid
is subject to being forced to move towards the
clearances K by the scrapers 22 and 23. As a result, the

25 trapped viscous liquid flows along the scrapers 22 and 23
and passes through the clearances XK. Then, the trapped
viscous liquid is pushed out from the end face of the
rotor 21.

In this way, the viscous liquid is caused to flow by

30 the scrapers 22 and 23, and thus, it is possible to
_further prevent the viscous liquid from stagnating on the
inner wall of the inlet side end plate 5. However, in
this case, there is a danger that the viscous liquid may
stagnate around the rotary shafts 2 and 3. Therefore, in

35 the embodiment illustrated in Figs. 1 through 4, spiral
grooves 24 and 25 are formed on the portions of the
rotary shafts 2 and 3, which are positioned in the



25 first rotary shaft 2 and along the inner wall of the inlet side end
plate 5 stops half way before it reaches the bottomwall of the shell 4.
Nanely, the viscous |iquid stagnates around the rotor 21 of the first
rotary shaft 2. In this way, if the anount- df6 t-he vi scous 30 liquid fed
onto the outer wall of the rotor 21 of the first rotary shaft-2, the
stagnation of the viscous liquid takes place around the rotor 21 of the
first rotary shaffublulagdembersy dsuBy, 9t ARAdED kP OFRPTR Bhe tPRLPMEAer to

be produced wi || &efdtiingaround the YBEhy! BRa¥tSCPUSndiBMi d inlet port X2
I's formed on the upper, wall of the shell X
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illustrated in Figrod/A fomad onf ehbh ybosapysshafts d2 faed {3 aroiipei séseous
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e rotor 21 of the first rotary shatt 2. ‘However, the  upper wall of the
tip portion of tiietermined so that the polymer existing around the rotary
shafts 2 and 3 can be conveyed toward the outside when
10 the rotary shafts 2 and 3 are rotated. Conversely, the
spiral direction of each second spiral groove 25 is
reverse to that of the first spiral groove 24 so that the
polymer can be conveyed toward the rotors 21. Downward
extending polymer extraction tubes 26 are formed on the
15 bottom walls of the tubular members 7, 8, 9 and 10 at
positions at which the outer ends of the first spiral
grooves 24 meet the inner ends of the second spiral
grooves 25.
When the stirring device is operated, the polymer
20 existing around the shafts 2 and 3 is conveyed outward by
the first spiral grooves 24. At this time, even if the
polymer enters into the second spiral grooves 25, the
polymer is conveyed back toward the rotor 21. Therefore,
the polymer is forced into the polymer extraction
25 tubes 26 and discharged to the outside. Note that, where
the interior of the vessel 1 must be maintained at a
vacuum pressure as in the embodiment illustrated in
Figs. 1 through 4, it is necessary to provide some
sealing means for each polymer extracting tube 26 to
30 prevent the outside air from entering into the vessel 1
via the polymer extraction tubes 26.

Figure 8 illustrates a typical shape of the spiral
grooves 24, 25. 1In an example illustrated in Fig. 8, the
inner diameter D of the tubular member 7 is 150 mm; the

35 width W of the spiral groove 25 is 75 mm, the depth H of
the spiral groove 25 is 8 mm, the distance e between the
adjacent spiral grooves 25 is 6 mm, the clearance § is



10 rotor 21 of the first rotary shaft 2 is inclined downward during the
time the rotor 21 of the first rotary shaft 2 rotates fromthe position
shown by the broken line to the position shown by the dot-slash line in
Fig. 6A, and the viscous liquid drops on theijmpper wall of the tip portion
15 of the rotor 21 of the first rotary shaft 2 at a position near the
tip edge of the rotor 21 of the first. rotary shaft 2. Accordingly, the
viscous |iquid fed mni candhetherpine lamfle be ifsi 35pdeyirensof the rotor 21

of the first rotary shaft f : [ he o2 rotor. 21
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t he 10 the inlet side end portion of the interior of the
vesse} 1. Therefore, the vent port 19 for sucking the
reaction gas is arranged in the inlet side end portion of
_ the interior of the vessel 1. However, if the vent
portion 19 is arranged in the inlet side end portion of
15  the interior of the vessel 1, there is a danger that the
viscous liquid may stagnate in the vent port 19 and close
it.
Namely, as mentioned earlier, the viscous liquid can
be trapped by the tip edge of the rotor 21, i.e., by the
20 tip edge of the horizontal bars d of the rotor 21.
Accordingly, if the vent port 19 and the scrapers d of
the rotor 21 of the first rotary shaft 2 are formed so
that the axial lengths of the scrapers d are larger than
the diameter of the bent port 19, and that the horizontal
25 bars d pass through in front of the entire area of the
vent port 19, the viscous liquid trapped by the
horizontal bars d of the rotor 21 of the first rotary
shaft 2 stagnates in the vent port 19. As a result,
there occurs a problem in that the viscous liquid is
30 sucked into the vacuum suction apparatus 14 to cause it
to be clogged with the viscous liquid, and that the
membrane of the viscous liquid is formed in the vent
port 19 to temporarily cause the function of the vacuum
pressure in the vessel 1. Such a phenomena is normally
35 called a "vent up".
In the embodiment illustrated in Figs. 1 through 4,
to prevent the occurrence of *vent up", as shown in



anount of the viscous liquid fed onto the outer wall of the rotor 21 of the
first rotary shaft 2 is very snmall. - 12 - In addition, where the
viscous liquid inlet port X4 is arranged beneath the first rotary shaft 2,
the viscous liquid fed fromthe viscous ligul®l4+nlet port X4 is fed onto
the bottomwall of the shell 4 by the rotor 21 of 5 the fifrst rotary
shaft 2, as illustrated by Win Fig..6A when the rotors 21 rotate to the
positions illustrBt®ed Dy thee sdzekeF thge¥ent ppgt 32 ishdatermingdsgdus

liquid is fed ontendherid Rsdiiger®@N Dbt kel 2bebr2210f i8¢, fthétotibéarddge
shaft 2 fromthe r t{gﬁ21 of the second rotary 12 Shﬁgt 3 as,lllugtéated
by Sin Fig. 6A C 1 -l i case, e Vi us

° FHAY 21apass; Fhranghc 280 ErPRE ARoRPOBFieReCYi KR
liquid fed onto tdwtitd edremldf ahet Rentopoit2190f fhethisstase} asycohding?2
is very snal

arranged onslt hel lr)]%‘{’ P%?R?%e’%%%e{éﬁé’%gﬁgléhs %gh%a: ﬁ{uplggpg?llé% bgggéa%ﬁlaew in’
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D ont . 2o TEAd 4fld 9975 Abts, paftbhe pRubgcpigtacyife o
the polyner to bePPFloReqf Wiheg outer edge of the rotor 21, which portion
faces the vent port 19, it is possible to prevent the
10 occurrence of "vent up". Accordingly, in the embodiment
shown in Figs. 1 through 4, the size of the vent port 19
is determined so that x/y becomes larger than 1.15. 1In
addition, it is preferable that the vent port 19 be
arranged so that the center thereof is located at a
15 position immediately above the central axis of the first
rotary shaft 2 and equally distanced from the opposing
end faces of the rotor 21, as shown by Z in Fig. 9.
The stagnation of the viscous liquid takes place not
only in the inlet side end portion of the interior of the
20 vessel 1 but also in the outlet side end portion of the
interior of the vessel 1. Namely, the viscous liquid fed
from the viscous liquid inlet port 11 gradually moves
toward the viscous liquid outlet port 12 and is
discharged from the viscous liquid outlet port 12. At
25 this time, if a sufficient amount of the viscous liquid
is not fed onto the inner wall of the outlet side end
plate 6, the viscous liquid stagnates on the inner wall
of the outlet side end plate 6, and as a result, the
deterioration of the polymer to be produced occurs on the
30 inner wall of the outlet side end plate 6. Accordingly,
in the embodiment illustrated in Figs. 1 through 4, to
feed a sufficient amount of the viscous liquid onto the
inner wall of the outlet side end plate 6, the second
rotor group B having a screw shaped general construction
35 is provided in the outlet side end portion of the
interior of the vessel 1.
-As illustrated in Figs. 2 and 10, the second rotor



deteriorate. Contrary to this, where the viscous |iqui dinlet port Yis
arranged above the first rotary shaft 2 as illustrated in Fig. 6B, the
viscous liquid fed fromthe 25 viscous liquid inlet port Y drops on the
outer wal| of the rotor 21 of the first rotany shaft 2. In this case, since
the anount of the viscous liquid fed onto the outer wall of the rotor 21 of
the first rotary shaft 2 is large, the viscous liquid fed onto the outer
wal | of the 30  9reupr B2eompprisesfarpluraliy ohapaced rowerdo@riwar d al ong
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of the rotor 27 and, in the embodiment shown in Figs. 1
through 4, the twisting angle y at the opposing tip ends
10 of the rotor 27 is about 65 degrees.

In the embodiment shown Fig. 10, each rotor 27
mounted on the first rotary shaft 2 is arranged so that
it is rotated by approximately 30 degrees with respect to
the adjacent rotor 27 in a direction such that the

15 twisting top edges of the rotors 27 are aligned with each
other. Accordingly, the rotors 27 of the first rotary
shaft 2 constitute a screw having a function of feeding
the viscous liquid toward the inner wall of the outlet
side end plate 6 when the first rotary shaft 2 is

20 rotated. Similarly, each rotor 27 mounted on the second
rotary shaft 3 is also arranged so that it is rotated by
30 degrees with respect to the adjacent rotor 27 in a
direction such that the twisting top edges of the
rotors 27 are aligned with each other. Accordingly, the

25 rotors 27 of the second rotary shaft 3 constitute a screw
having a function of feeding the viscous liquid toward
the inner wall of the outlet side end plate 6 when the
second rotary shaft 3 is rotated.

In addition, as can been seen from Fig. 10, each

30 rotor 27 of the second rotary shaft 3 is arranged so that
it is rotated by 90 degrees with respect to the adjacent
rotor 27 of the first rotary shaft 2. Each rotor 27
rotates while keeping a distance from the corresponding

_ cylindrical inner wall of the shell 4, and the adjacent

35 two rotors 27 of the first rotary shaft 2 and the second
rotary shaft 3 rotate while keeping a slight clearance
therebetween. Accordingly, the second rotor group B also



beneath the second rotary shaft 3, as illustrated by Win Fig. 6A. Then,
this viscous liquidis |ifted upward by the tip edge of the rotor 21 of the
second rotary shaft 3 and then fl ows downward al ong the outer wall of the
10 rotor 21 of the second rotary shaft 3 @pd-al ong the inner wall of the
inlet side end plate 5, which faces the end face of the rotor -21 of the
second rotary shaft 3. Accordingly, the viscous liquid also does not
stagnat e around t hesr et §ungtion ofessiroing ridtarvistmis dqudnd 15 t hus,

there is no danger of &Bet98|¥ﬂﬁédiﬂbﬁ@ P UIJQf ﬁ{ﬂﬁ%ﬁﬁ- 9t 1%u ugh 4,

nenti oned above, if al nos € VI scous ‘t he VIisc
liquidinlet portthedvdgssous Lhgubdtis mqed)ftq moviepttewaxrt dthe: Hanen st

rotary shaft 2, 2Qal1 bEethbseQtset i stdd Spponfle ¢ agnatfe dordid bat bet he
rotor 21 of he fl&? rotary shaft 2 and the Totor 217of the second rotary °

shaft 3. Acc rd|n§ SERANG; TeHAE FYRR B iditar RASSipg dhaoadly thegddrst
within the range ZoitbrFiggoupBa.i .x&s, avrééurt,arsitmera rRffde ieht Rtoudtobf2l

f 25 the f t h when t h t of .the f t
2D 5 i T SEakOLaRLoR0o Lt ST ADCCLPTOL ZhiRt e Lol T
the first rotary Qh&ﬂetZSbéeoend platensn tHenesiisy ro glangeal tdepr ehei on,
the viscous Iiauig;5aLeb Poghid £8P rﬁﬂé@é‘%{’fﬁﬁ] {i5:iPREN PR ka3

of the inlet side en orti erior a position
above the f19st reuhlgtspifle end Plate , and thus, it is POSSlble to

prevent the occurrence of the deterioration of the
polymer to be produced.

Figure 13 illustrates another embodiment of the
stirring device. The difference in construction between

15 the stirring device shown in Figé. 1 through 4 and the
stirring device shown in Fig. 13 resides basically only
in the construction of the first rotor group A, and thus,
only the construction of the first rotor group A will be
explained hereinafter.

20 Referring to Fig. 13, the first rotor group A
comprises a plurality of spaced rotors 28 mounted on the
rotary shafts 2 and 3. Only the rotors 29 arranged to
face the inner wall of the inlet side end plate 5 have
scrapers 22 and 23 on the end faces thereof, as

25 illustrated in Fig. 14B. The remaining rotors 28 have a
plate shape and a spindle shaped contour as illustrated
in Fig. 14A. Each rotor 28 of the first rotary shaft 2
is arranged so that it is rotated by 90 degrees with
respect to the adjacent rotor 28, and similarly, each

30 rotor 28 of the second rotary shaft 3 is also arranged so
that it is rotated by 90 degrees with respect to the
adjacent rotor 28. 1In addition, each rotor 28 of the
second rotary shaft 3 is arranged so that it is rotated
by 90 degrees with respect to the adjacent rotor 28 of

35 the first rotary shaft 2.

The stirring device according to the present

invention is suitable for stirring a highly viscous



I'n this case, since the first rotary shaft 2 rotates in a direction such
that the upper face thereof noves away fromthe second rotary shaft 3, and

the second rotary 35 shaft rotates in a direction such that the upper
face thereof noves towards the first rotary ghatt 2, the first rotary shaft
2 can be defined by using this expression. - 14 - In the enbodi nent

illustrated in Figs. 1 through 4, the viscous liquid inlet port 11 is
formed on the toplpautidosuch abeaimbEtenipel pwer FErat edpeatiald yt arf ibest

rotary shaft 2, b@ffb&t@%lwaﬁ?gfﬁa@@ rﬁéﬁ%r?&{ﬁla&ferﬁqua%ion an St

rotary shaft 2. However, even e Vi scous et port 11i1s
forned on the top3FoFatdf Bplymarbematesi dtherpfqien £he py@senthdnviendtion

rotary shaft 2, itinv®1lpessabhethéd PfeY eptoddiing HiP Erdnlatiicd go19@arbonate
stagnating as in the,case ﬁggée t he, vi scous Jiquid inl IS
2

arranged above th&@®dfgr® SF RO L 73R 0T, esrant gy %gﬁ%hgl?,r Mé‘]lf‘gnt he
viscous |iquid inpellypertzifgi & polyeasirisondtre winjehp adsulitsoffriche al Modtedi de
port 11 11 ows donBvATBeERERtsERCR s Micha ey {iPardie’ Rt Heh g ©
wal | 5 without ste&ppbrgifatitesbsy, poeterably of pdilycarbomatel wddihd ahed from
the viscous |iquigntrinsic viscosity in the order of 0.2 to 0.35 (n) with

10 the above stirring device under vacuum pressure.

The aromatic dihydroxy compound employed herein
‘includes, for example, bis-(hydroxyaryl) alkanes, such
as, 2,2-bis(4-hydroxyphenyl) propane, 2,2-bis(4-
hydroxyphenyl) butane, 2,2-bis(4-hydroxyphenyl) octane,

15 bis(4-hydroxyphenyl) phenylmethane, 2,2-bis(4-hydroxy-3-

' " ‘methylphenyl) propane, 1,1-bis(4-hydroxy-t-butylphenyl)
propane, bis-(hydroxyaryl) cycloalkanes, such as, 1,1-
bis(4-hydroxyphenyl) cyclopentane, 1,1-bis(hydroxyphenyl)
cyclohexane, dihydroxyarylethers, such as 4,4’'-

20 dihydroxydiphenylether, dihydroxyarylsulfides, such as
4,4'-dihydroxydiphenylsulfide, dihydroxyarylsulfoxides,
such as 4,4’-dihydroxydiphenylsulfoxide,
dihydroxyarylsulfones, such as 4,4'-
dihydroxydiphenylsulfone. Among others, it is preferably

25 2,2-bis(4-hydroxyphenyl) propane.

Examples of carbonic diester can be esters of
optionally substituted aryl or aralkyl having 6 to 10
carbons and the like. Specifically, it can be diphenyl
carbonate, ditolyl carbonate, bis{chlorophenyl)

30 carbonate, m-cresyl carbonate, dinaphtyl carbonate,
bis(diphenyl) carbonate and the like. .

The molten polymerization reaction of an aromatic
dihydroxy compound and carbonic diester is carried out,
as previously known, by stirring under heat in an inert

35 atmosphere while distilling out the produced aromatic
monohydroxy compound. The reaction temperature usually
ranges from 120 to 350°C, and at the late term of the



i-nlet port 11 flows downward al ong the outer wall of the rotor 21 of the
first rotary shaft 2 wi thout stopping half way. Accordingly, also in this
case, the viscous 20 | i qui d does not stagnate around the rotor 21 of the
first rotary shaft 2. Figure 7 illustrates-afi2akternative enbodi nent of the
arrangenment of the viscous liquid inlet port 11. In this enbodi nent, the
viscous liquid inlet port 11 is 25 . arranged above the first rotary
shaft 2 and aboverehetionerthe leeebodf the neanywh@refsare st ingreessdy| e

to prevent the vigeoyy kbayl§ T6LM BSAMREC NWE Idl 4610 1MeRF Jutl the pPredub@d
the viscous liquid from,the upger portion of the vessel 15%8 bove the
first rotary shaf 8romatif PARCRYAEEYFRMRYnR: MSRPRY: oFi ycfﬁgﬂnﬁﬁﬁh 4,
to further prevenwitheari $aduSnsicWikdsoityptagndid iyder tdfe guessal 1, a

pair of the scrapers.2 nd 23 are formed on the end face of each rotor 21,
whi ch faces ?he iﬁnéﬁ iﬁilca? ﬁeg?Eﬁ%Re£1de 35 end plate 5. As

illustrated in Figs. 4ThedihBrinsibc seispesst@ Y gnhedehar evas dete;mined .
s ?Le?%? ' |2(1:alalh" ) 2§gﬁ§;&é“%§m§§é§§&&&ét&0 using ¥ solt8 ¥ I0Ralg/3xi s
of methylene chloride.
According to the present invention, an aromatic
10 polycarbonate with an intrinsic viscosity on the order of
0.3 to 0.7 (n) having good optical properties can be
obtained by further feeding the polycarbonate thus
produced and havin§ a molten viscosity in the order of
thousands poise, into the stirring device according to
15 the present invention, and then continuing the stir
mixing and thus continuously polymerizing the same within
this stirring device to increase the polymerization
extent to a molten viscosity of 20,000 to 30,000 poise.
In the late-polymerization stage, a reaction
20 temperature of 120 to 350°C, especially 170 to 300°C, a
pressure of 10 to 0.1 Torr, especially 1 to 0.1 Torr, and
a reaction period (the retention time within the stirring
device) of 30 to 120 min. can be suitably employed.
While the invention has been described by reference
25 to specific embodiments chosen for purposes of
illustration, it should be apparent that numerous
modifications could be made thereto by those skilled in
the art without departing from the basic concept and

scope of the invention.



f'rom appr oxi matety—the—center—ef—the archw se extendi ng peri pheral edges of
the end face ofT%Q§ 0 the opposing tip ends of the end face of

the rotor 21 al ong se extending peripheral edges of t he end

rfﬁas ke ditid

face of the rotor{f bodi ment il l-uxY at ed i EﬁHggoggﬁﬁ t he
igranc

scrapers 22 and 1 e Wi dth and the sane Yﬁm Q entire
| ength thereof and, as can been seen fromFig. 4, B lst—H0

bet ween the scrapers 22, 23 and the rotaryﬁgh . As shown in Figs. 2
and 3, the rotors 21 arje nownhedies IEBQ 5919£yn§haf&fsao@@d1§q@mthat

cl earances exi st between the inner wall of the inlet side end plate 5 and
the top faces of tIRRIGSIRGEs 22, 23. 15 Wien the rotary shafts 2
and 3 are rotated, and t he vi50055vé§quldhhﬁlﬁgdai§mhst$mtﬂ£53pl 1 fromthe

I d I 1 he ~
'ni et oi de ofd pl derBtnratty, saRethERRLSue) Huh o8 Aeg £ D9odE shbed e, -
since the scraper@@szgectland 28 anketosnéel emdtpbate hegr anxgeshdatalamg t he
archwi se ext endi “ rt‘h@}%rogl cdgesn {au&’l‘& eE'ﬁdéa%&‘& C}%?iaééf'eafloé ed 2 S

menti oned above, e trapped viscous 'S su to beln orced to
nove towards the éﬂ%&ﬁaﬁ@éstkeﬁ?oﬁhe scrapers 22 and 23. As a result t he

25 trapped viscous liquid fIoasfgkgagréa§r§cgﬁggisegggﬁﬁmqmg%Jgng passes

th h th I ances tra vliscous ljquid is, pushed out
frgﬁrghe eﬁanggé tﬁ@tlaQEY horlzontgf plane E% saig'vesselrgnémaav1ng

a plurality of rotors thereon;

a second rdtaiy shaft extending in
parallel to said first rotary shaft in said substantially
horizontal plane in said vessel and having thereon a

15 plurality of rotors which cooperate with the rotors of
said first rotary shaft to stir a viscous liquid, said
first rotary shaft and said second rotary shaft being
rotated in the same direction such that an upper face of
said first rotary shaft moves away from said second

20 rotary shaft;

a viscous liquid inlet port arranged in an
upper portion of said vessel above said first rotary
shaft at an inlet side end portion of said vessel; and

a viscous liquid outlet port arranged at

25 an outlet side end portion of said vessel.

2. A device according to claim 1, wherein said
viscous liquid inlet port is arranged on an inner wall of
the upper portion of said inlet side end plate above said
first rotary shaft.

30 3. A device according to claim 1, wherein said
viscous liquid inlet port is arranged to open at a top
face of said vessel above said first rotary shaft.

4. A device according to claim 1, wherein the
rotors of said first rotary shaft include an end rotor

35 having a spindle shaped contour and located nearest an
inlet side end plate side, and said viscous liguid inlet
port .is arranged within an upper region of said end rotor

R AR



rotor 21. In this way, the viscous liquid is caused to flow by 30 t he
scrapers 22 and 23, andThih$lest HasBeprsRs ible to further prevent the viscous
liquid fromstagnating o of the inl et—sd .
However, in this case, ml I“M %ﬁir tha24 the vi $EBsSHERJuHAS Bk
stagnate around t he rotary sha and 3. Thereforel in FEPLACKhe

enbodi nent illustrated in Figs. 1 through 4, spiral are
formed on the porvhemssaidténd nuitory ishaftt @ posidisn shcbhthat pbeiti oned
inthe - 16 - eﬂswé@érg@rrﬁq& bf $ai 224 H0tb? BEEBHES REnPRALKIE S

exi sting around the rotary & can_been seen fromFigs. 2
and 3, the spiral groove fdkAaYi&e @&@Wrﬂéﬂsr$°sﬁ&ﬁﬁ§ 3, aNBeBeiBnBRides a 5
first spiral grooygs@dud Or TEEhP bt Sisdarrafgea 6ACANHoERbKAHraL OOVE
25 forned og t he Oﬁ:géﬂirde The spiral direction of each first spiral
groove 24 i ¢ det e?hi SRR t he pol ymer existing around the rotary
shafts 2 and 3 can be &onvayeﬂanmmamﬂcbhdlnqtsbdelammn110wherehn theary

shafts 2 and 3 ar fof QLAt &1, LONPISH Yorb° ,50h13La0hESELLENCRL SRED.

second spiral groove 'S Teverse t |rs Sprral groove 24 so
t hat the side end plate 81de, and said end rotor is provided with
scrapers for trapping a viscous liquid existing on an
10 inner wall of said inlet side end plate.
7. A device according to claim 6, wherein said end

‘rotor has an end face having a spindle shape contour and
arranged to face the inner wall of said inlet side end
plate, and said scrapers are formed on the end face of

15 said end rotor and point-symmetrically extend along a
peripheral edge of said end face from central portions of
opposing tip ends of said end face to the corresponding
opposing tip ends of said end face in a rotational
direction of said end rotor, while keeping a distancé

20 from the inner wall of said inlet side end plate.

8. A device according to claim 7, wherein
clearances exist between the scrapers and the
corresponding rotary shafts around the rotary shafts.

9. A device according to claim 1, wherein viscous

25 liquid removing means is provided for removing a viscous
ligquid existing around said rotary shafts in said vessel.

10. A device according to claim 9, wherein said
viscous liquid removing means comprises spiral grooves

. formed on portions of said rotary shafts, which extend
30 outward from an interior of said vessel, to convey the
viscous liquid by said spiral grooves.

1l1. A device according to claim 10, wherein said
spiral grooves comprise first spiral grooves formed on
the rotor side, and second spiral grooves formed outside

35 of said first spiral grooves, and the spiral directions
of said first spiral grooves are determined so that the
viscous liquid in said vessel is extracted into said

A




pol ymer can DbmisspeyBxed.dpaed the rotors 21. Downward extending pplyner

extraction tubgf d on the 15 bott om wa T [ f
menbers 7, 8, ﬁ!ﬂﬂawﬂmlmﬂ sitions at which the outer @ﬁ %%gﬂz‘g%g# 5 t
spiral grooves b nner ends of the2S8eeond spiral ' Bs 25. | Wen

the stirring device is operated, the polyner 20 exi sting around the
shafts 2 and 3 is _conveyed outward by the first spiral grooves 24. At this
time, even if thefpBFynEPiEal 9x0oVRY tthe Srdaind Sdmesitigngords sasd the
polymer is conveygdcBagkspOral dytdtrddtutingl relltdisrf @oethidse BE ¥EBH i S
forced into the ng¥ner extraction 25 t ubes 26 and di scharged to the
outside. Note thatrSHhEPLrRheITMETor of the vessel 1 nust be maintained
at a vacuum pressure ag2in Ahéeeidwdideyrding ust cdladeh 11 ,Fwhexelint podyabrs,
it Is necessary to_provide, s seal i ng .means for ,each | ymer extracting .’
tube 26 to 3P cORREAT HES GLERT b BT tFrdimdtin MOREAy Cines. ERAS, Bsapid
via the pol yner efirattspiralibpsodifes Raplr drfhed lenmslsr afesaddt gpcoad shape
of the spiral gro 4 n an exanple illustrated in Fig. 8, the

i nner dianmeter D §¥§?ﬁ£ ﬁ%ﬁY%%'nenber 7 is 150 nm the 35 wi dt h W of
the spiral groove 25 i$375 Amfevire qendrding toheladnr Al yhesean2s vacgumm
the distance e betygefoh hepSeh AGRN 1 & Rircd i UPOPEES mdinkt8 i i%G ahhenterior

clearance [err] is .
10 of said vessel at a vacuum pressure and has a bent port

formed on an upper wall of said shell at an inlet side
end portion of said vessel.

14. A device according to claim 13, wherein the
bent port has an inner diameter which is 1.15 times or

15 more larger than the maximum length of a portion of an -
outer edge of the rotor, which portion facéé said bent
portion.

15. A device according to claim 14, wherein each
rotor has a spindle shape rotor plate and a pair of

20 scrapers which extend from opposing ends of said spindle
shaped rotor plate in an axial direction of the rotor,
and said outer edge of the rotor is that of said scraper.

16. A device according to claim 1, wherein viscous
liquid feeding means is provided at an outlet side end

25 portion of said vessel for feeding a viscous liquid to an
inner wall of said outlet side end plate.

17. A device according to claim 16, wherein said
viscous liquid feeding means comprises screws mounted on
said first rotary shaft and said second rotary shaft.

30 18. A device according to claim 17, wherein each
screw conmprises a pluralitf of spaced rotor plates having
a spindle shape contour, and each rotor plate is arranged
to be rotated with respect to the adjacent rotor plate by
a predetermined angle.

35 19. A device according to claim 18, wherein each
rotor has a peripheral outer wall which is twisted about
an axis passing through opposing tip ends of the rotor so

A |




- 17 - 2 mm and the spiral angle [err] is 35 degrees. As nentioned
earlier, the vent port 19 of the vacuum suction apparatus 14 is formed on
t he upper wall of the shell 4 above the first rot ﬁﬂﬁ P NPpsi tion
5 adj acent the inlet side end plate 5. -Nagely, é@ ten

pol ymeri zing reaction is started as soon as the vijscous dinto
the vessel 1, and since the nolten polynerizing reaction is very actlve at
this stage, a |ardathsuhvwigitinge angdet P6nsgid peripheral edalh heromes he
inlet side end porxa owdi itheCbbBbsPhgt B8 Véﬁ&@'of— trwef&é&f eaM}n@nt

port 19 for suckin ere ctlonégas is afranged in the inlet side en

portion of the int ?Qﬁs(ﬂ tary1shpbtiedee, a¥¥a%%%dv%ﬁnbﬁxﬁ%lQﬁ%YﬁiM5;
arranged in the Irﬁcﬁiatﬂadi%oeltdlamothéoﬂwilétéé oPP@éwng Nt B | riaHft Hdreorse wxed
1, there is 3 dan nég QﬁeVIS ghlqu|d nmay stagnate in the vent port '
19 and close’it. 3 "WefB8n8G"EAr1i er, the viscous liquid can be
trapped by the tip edge?.Oof tAhdewvdter a2dording, tdi)ycld&’enzm whéma:eﬂgﬂwof t he
Corapers d of the ‘Tasing, ddiek of A8 0bPE Ing L1 "rdF Bs BHE AS
t he axi al Iengtrm;ﬁﬂetﬁh9u§cﬁépéﬁgreeaFe Iarger t han

21. A process for producing polycarbohate by using

10 the stirring device according to claim 1, said process
comprising the steps of:
feeding polycarbonate, which is obtained
by molten polymerizing an aromatic dihydrox compound and
a carbonic diester, into said vessel; and
15 molten stirring the polycarbonate under a
vacuum pressure in said vessel to further molten
polymerize the polycarbonate.
22. A process according to claim 21, wherein the
polycarbonate is molten stirred under a vacuum pressure
20 at the temperature between 120°C and 350°C in said
vessel.
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t'he dianeter of the bent port 19, and that the horizontal 25 bars d pass
through in front of the entire area of the vent port 19, the viscous liquid
trapped by the horizontal bars d of the rotor 21 of the first rotary shaft
2 stagnates in the vent port 19. As a result 27there occurs a problemin
that the viscous liquid is 30 sucked into the vacuum sucti on apparat us
14 to cause it to be clogged mnth the viscous liquid, and that the nenbrane
of the viscous |iqui @l ) d ‘ P C

the function of the w3 , > 6 . miak : ES
normal Iy 35 cal | ed ' T Ll TOOdT 11 at eo gs. 1
through 4, to prevent the occurrence of "vent up", as shown in Flg 9,

t he size of the vent port 19 is determined so that the scrapers d of the

r ot or f the outer edge of the rotor 21 pass through in front of a
portlon of the entire area of the vent port 19. In this case, according 5

to experiments conducted by the inventors, it has been proven that, if the
di ameter x of the vent port 19 isg ger than t he
maxi mum | ength y of a portion of ' sf=Eme=rotor 21, which
portion faces the vent port 19, it is p055|ble to prevent the

A viscous liquid stirring device comprising a first

10 rotary shaft and a second rotary shaft which are arranged
in parallel to each other in the horizontal plane in the
vessel. The rotary shafts have a plurality of rotors
thereon and are rotated at the same speed and in the same
direction that the upper face of the first rotary shaft

15 moves away from the second rotary shaft. A viscous
liquid inlet portion is formed on the top portion of the
inner wall of the end plate of the vessel.




10 occurrerice of "vent up". Accordingly, in the enbodi nent shown in
Figs. 1 through 4, the size of the vent port 19 is determned so that x/y
beconmes larger than 1.15. In addition, it is preferable that the vent port
19 be arranged so that the center thereof is |ocated at a 15 posi tion

i edi at el y above the central axis of the first rotary shaft 2 and equally
di stanced fromthe opposing end faces ?f he rotor 21, as shown by Z in
Fig. 9. The stagnation of the viscous /Yé;id takes place not only in the
inlet side end portion of the interior”of the 20 vessel 1 but also in
the outlet side end portion of the interior of the vessel 1. Nanely, the
viscous liquid fed fromthe viscous liquid inlet port 11 gradually noves

<

toward the viscous liquid outlet port 12 and is discharged fromthe vi scous

liquid outlet port 12. At 25 this time, if a sufficient amount of the
viscous liquid is not fed onto the inner wall of the outlet side end plate
6, the viscous liquid stagnates on the inner wall of the outlet side end
plate 6, and as a result, the deterioration of the polyner to be produced
occurs on the 30 inner wall of the outlet side end plate 6.

Accordingly, in the enbodinent illustrated in Figs. 1 through 4, to feed a
sufficient anount of the viscous liguid onto the inner wall of the outlet
side end plate 6, the second rotor upyB hdling a screw shaped general
construction 35 is provided in the ol &t Side end portion of the

1
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i'nterior of the vessel 1. As illustrated in Figs. 2 and 10,  the second
rotor . - 19 - group B conprises a plurality of spaced rotors 27 arranged
on the rotary shafts 2 and 3. As illustrated in Figs. 11 and 12, each rotor
27 has a plate shape and a spindl e shaped contour. The peripheral outer
wal | of the 5 rotor 27 is tw sted about the axis Q passing through the
opposed tip ends of the rotor 27 so thﬁt he tw sting angl e thereof becones
| arger toward the opposing tip ends of rotor 27 and, in the enbodi nent
shown in Figs. 1 through 4, the twistihg angle [err] at the opposing tip
ends 10 of the rotor 27 is about 65 degrees. In the enbodi nent shown
Fig. 10, each rotor 27 nounted on the first rotary shaft 2 is arranged so
that it is rotated by approxi mately 30 degrees with respect to the adjacent

rotor 27 in a direction such that the 15 twi sting top edges of the
rotors 27 are aligned with each other. Accordingly, the rotors 27 of the
first rotary shaft 2 constitute a screw Ehg a function of feeding the

viscous liquid toward the inner wall of the outlget side end plate 6 when
the first rotary shaft 2 is 20 r ted. Sini arly, each rotor 27
nmount ed on the second
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rotary shaft 3 is also arranged so that it is rotated by 30 degrees with
respect to the adjacent rotor 27 in a direction such that the twsting top
edges of the rotors 27 are aligned with each other. Accordingly, the 25
rotors 27 of the second rotary shaft 3 constitute a screw having a function
of feeding the viscous liquid toward the inner wall of the outlet side end
pl ate 6 when the second rotary shaft %;i rotated. In addition, as can been
seen fromFig. 10, each 30 r ot or Zd/dg'the second rotary shaft 3 is
arranged so that it is rotated by 90 degifees with respect to the adjacent
rotor 27 of the first rotary shaft 2. Each rotor 27 rotates while keeping a
di stance fromthe corresponding cylindrical inner wall of the shell 4, and
t he adj acent 35 two rotors 27 of the first rotary shaft 2 and the second
rotary shaft 3 rotate while keeping a slight clearance therebetween. ’
Accordi ngly, the second rotor group B also - 20 - has a function of
stirring the viscous liquid. In the enboyinent illustrated in Figs. 1
through 4, the viscous liquid is forced tg~apve toward the inner wall of

-

the outlet side end plate 6 by the rotorS % 6f 5 the second rotor group
B after passing through the first — 5!!!? © ©
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rotor group A. As a result, since a sufficient anmount of the viscous |iquid
can be fed onto the inner wall of the outlet side end plate 6, there is no
danger that the viscous liquid may stagnate on the inner wall of the 10
outlet side end plate 6, and thus, it is possible to prevent the occurrence
of the deterioration of the polyner to be produced. Figure 13 illustrates
anot her enbodi ment of the stirring devices The difference in construction
bet ween 15 the stirring device shown % Figs. 1 through 4 and the
stirring device showmn in Fig. 13 residés basically only in the construction
of the first rotor group A, and thus, only the construction of the first
rotor group A wll be explained hereinafter. 20 Referring to Fig.
13, the first rotor group A conprises a plurality of spaced rotors 28
nounted on the rotary shafts 2 and Mly the, rotors 29 arranged to face |
the inner wall of the inlet side en pLaE; 5 Zéve scrapers 22 and 23 on the
end faces thereof, as 25 illustrate Fig. 14B. The remmining rotors
28 have a plate shape and a spindle shaped contour as illustrated in Fig.
14A. Each rotor 28 of the first rotary shaftog is arranged so that it is
rotated by 90 degrees with espeg& t§ t he adjpcent rot©6r” 28, and simlarly,
each 30 rotor 28 of the second?ro é sqgarranged so t hat

it is rotated by 90 degrees N th regspe




adj acent rotor 28. In addition, each rotor 28 of the second rotary shaft 3
is arranged so that it is rotated by 90 degrees wth respect to the

adj acent rotor 28 of 35 the first rotary shaft 2. The stirring device
according to the present invention is suitable for stirring a highly

Vi scous " - 21 - liquid such as a nolten polynmer and especially can be
effectively applied to a nolten pol yngrjzation of an aromatic

pol ycarbonate. Therefore, the preseng/fﬁiention invol ves a nethod for
produci ng an aromati c pol ycar bonate havi ng a hi gher pol ynerization
extent by further nolten polynerizing a polycarbonate which results froma
nol ten pol ynerization of an aromatic di hydroxy conpound with a carbonic

di ester, preferably a polycarbonate with an intrinsic viscosity in the
order of 0.2 to 0.35 ([err]) with 10 t he above stirring device under «
vacuum pressure. The aromatic di hydroxy conpound enpl oyed herein includes,
for exanple, bis-(hydroxyaryl) al kanes, such as, 2, 2-bis(4-hydroxyphenyl)
propane, 2, 2-bis(4- hydroxyphenyl) butane, 2,2-bis(4-hydroxyphenyl) octane,
15 bi s(4- hydr oxyphenyl ) phenyl net hane, 2, 2-bi s(4-hydroxy- 3-

met hyl phenyl ) propane, 1, 1-bis(4-hydroxy-t-butyl phenyl)

Fig.6A Fig. 6B




propane, bis-(hydroxyaryl) cycl oal kanes, such as, 1,1- bis(4-hydroxyphenyl)
cycl opentane, 1, 1-bis(hydroxyphenyl) cycl ohexane, dihydroxyaryl ethers, such
as 4,4'- 20 di hydr oxydi phenyl et her, di hydroxyaryl sul fi des, such as

4, 4' - di hydr oxydi phenyl sul fi de, dihydroxyaryl sul foxi des, such as

4, 4" - di hydr oxydi phenyl sul f oxi de, di hydroxyaryl sul fones, such as 4,4'-

di hydr oxydi phenyl sul f one. Anong other56 iX¥ is preferably 25

2, 2- bi s(4- hydr oxyphenyl) propane. Exanp of carbonic diester can be
esters of optionally substituted aryl ©or Taral kyl having 6 to 10 carbons and
the like. Specifically, it can be di phenyl carbonate, ditolyl carbonate,

bi s(chl orophenyl) 30 carbonate, mcresyl carbonate, dinaphtyl carbonate,
bi s(di phenyl) carbonate and the |ike. The nolten polynerization reaction of
an aromati c di hydroxy conpound and carbonic diester is carried out, as )

previ ously known, by stirring under heat in an inert 35 at nosphere whi | e
distilling out the produced aromati c nonohydroxy conpound. The reaction
tenperature usually ranges from 120 to 3 err]C, and at the late term of
t he - 22 - reaction, the level of the vajuum pressure is increased
’
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to 10 to 0.1 Torr for ease of distilling out the produced aromatic
monohydr oxy conpound, whereby a polycarbonate with an intrinsic viscosity
on the order of 0.2 to 5 0.35 ([err]) can be obtained. The intrinsic
viscosity ([err]) hereby was determ ned with a Ubbel ohde vi sconeter using a
solution of 0.7 g/l of methylene chloride. According to the present

i nvention, an aromatic 10 polycarboaat wWth an intrinsic viscosity on
the order of 0.3 to 0.7 ([err]) having(gggd optical properties can be

obtai ned by further feeding the polycafbohate thus produced and having a
nolten viscosity in the order of thousands poise, into the stirring device
according to 15 the present invention, and then continuing the stir

m xi ng and t hus continuously polynerizing the same within this stirring
device to increase the pol ynerizat g tenfQto a nolten viscosity of
20,000 to 30,000 poise. In the | ate-gosgmer NZati on stage, a reaction 20
tenperature of 120 to 350[err]C, especially 170 to 300[err]C, a pressure of
10 to 0.1 Torr, especially 1 to 0.1 Torr, and a reaction period (the

retention time within the stirring device) 30 ;0 120 min. can be
suitably enpl oyed. While the inventi en described by reference 25
to specific enbodi nents chosen for pufpg¢ses lof ilRustration, it should be
apparent that numerous nod to by those skilled
in 4 2
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the art without departing fromthe basic concept and scope of the

i nventi on. CLAI M5 A device for stirring a viscous |liquid wherein said
viscous liquid outlet port is arranged on a bottomwall of said vessel,
conprising: a vessel having a substantially horizontally extendi ng shel

whi ch has a cocoon shaped cross section, an inlet side end plate arranged
at one end thereof, and an outlet sidege pl ate arranged at other end
thereof; a first rotary shaft. extendlngygfa substantially horizontal plane
in said vessel and having a plurality 6f Totors thereon; a second rotary
shaft extending in parallel to said first rotary shaft in said

substantially horizontal plane in .d Vess and having thereon a
plurality of rotors which cooperat 3 otors of said first rotary
shaft to stir a viscous liquid, said f| rotary shaft and said second

rotary shaft being rotated in the sane dlrect on such that an upper face of
said first rotary shaft noves amaxlfron1said econd ,rotary shaft;
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a viscous liquid inlet port arranged in an upper portion of said vessel
above said first rotary shaft at an inlet side end portion of said vessel;
and a viscous liquid outlet port arranged at an outlet side end portion of
said vessel. 2. A device according to claim1l, wherein said viscous
liquid inlet port is arranged on an inner wall of the upper portion of said
i nlet side end plate above said first got ry shaft. 3. A devi ce according
to claim1, wherein said viscous quuié/ﬁglet port is arranged to open at a
top face of said vessel above said first fotary shaft. 4. A devi ce
according to claim1l1, wherein the rotors of said first rotary shaft include
an end rotor having a spindle shaped contour and | ocated nearest an inlet
side end plate side, and said viscous liquid inlet port is arranged within

an upper region of said end rotor _- 24 - when said end rotor is at a
position such that the transverse o d end rotor becones m ni mum
5. A devi ce according to clain11 e rotors include an end rotor
arranged nearest the inlet side end pl e S|de and said end rotor is
provi ded with L 28 129
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inl et side fﬁﬁﬁ@ﬂ6F%$dAdeNpquagpcrding to clainb , wheregigrssard,.8R0.;,
iffde hpagedgd.atospigad| ¥ dhape contour and arran eé}?tigt“f’%\@é SHEET
are forned

{
rotor has an ‘el See hBdgedgr.atospdgad | e,
t he i nner ] D@awzggﬁs}j:pagedt.,,sﬂod&g@@d plfate, and said scrapers

aDanBO¥ 1598
ng tip ends

scrapers for @%Wm SBBEES | i i d gxi sting on an inner wall Offuf@irGres |

=

on the endifﬁbébﬁﬁwSaidw@ﬁd“qu E@@d pqgi At 23yrmetrical ly exte
e fro
B! i ng oppostng—tip ends of saild
a rotationaf—di L e e e g e M VLAY enfromthe

Ohecand” s 3 f
m cen ortions of opp
of said eng .1 eBfitie LS end Tace TN
' the correspondi ng

peripheral!edge of said end face from’

_ Jot-oRe SR EOMI SEATAE IR Véskeusi Aaaidi vl |
inner wal | @faispivd dothel 15ige8 e thkedt Bort is érﬁlsxgga 8ficQ" gbRgoho claim
6, wherein C|%§;a ces exi st between thé scrapers an
rotary shaf "¢ nf&ie Veseely SRIPTdsigg: A device according to claim1
wherein viscous |liquid renmoving neans i s provided for renoving a viscous
liquid existing around sai @ V66&Q) SRAANY ion SSdsFandsk®elly 9. A device

accordi ng t goghabmedl 1yheneendsdigd steda0Wsh ildHHh L B¥d dkh NRRSegONPr i ses
spiral grooves formed,on portions of said rotary shafts, which extend
outward frofFS8S| AREFLBP ofNsdPdefesddr, ongd AL FHANEIE Rls PRQui d by
sai d spiral egaoeneseot)). aAddavi eatae¢osdideg endl PJlaite hrxraps®iax sai d
spiral groovgﬁ conBri§S firgg spiral grooves fornmed on the rotor side, and
second spirg SFOS 85 6FfB47 out si de

a first rotary shaft extending in a

substantially horizontal plane in said vessel and having
a plurality of rotors thereon; |

~ a second rotary shaft extending in
parallel to said first rotary shaft in said substantially
horizontal plane in said vessel and having thereon a
plurality of rotors which cooperate with the rotors of
said first rotary shaft to stir a viscous liquid, said
first rotary shaft and said second rotary shaft being
rotated in the same direction such that an upper face of
said first rotary shaft moves away from said second
rotary shaft;

a viscous liquid inlet port arranged in an
upper portion of said vessel above said first rotary
shaft at an inlet side end portion of said vessel; and

a viscous liquid outlet port arranged at
an outlet side end portion of said vessel.

2. A device according to claim 1, wherein said
viscous liquid inlet port is arranged on an inner wall of
the upper portion of said inlet side end plate above said
first rotary shaft.

" 3. A device according to claim 1, wherein said
viscous liquid inlet port is arranged to open at a top
face of said vessel above said first rotary shaft.

4, A device according to claim 1, wherein the
rotors of said first rotary shaft include an end rotor
having a spindle shaped contour and located nearest an
inlet side end plate side, and said viscous liquid inlet
port.is arranged within an upper region of said end rotor
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of said first spiral grooves, and the spiral directions of sa .

spiral grooves are determ ned so that the viscous liquid in 31|% égé &W QMET
extracted into said - 25 - first spiral grooves, the spiral ilrectlons
of said second spiral grooves being reverse to those of said t{if{stQpp0vat?9s
grooves. 11. A device according to claimd4f,-wherein polyner §siextracted

froma position at which outer ends of said first spiral gr-ooyes el Tnner
ends of said second spiral grooves. 12. A device according tojclaim1,

wherein a vacyuensgatidoBnappatatussi atpaoyoddd ibor sweimttdiat fehean interior

of said vessel at a vacuum.,pressure be o Y n an er
wal | gf gald §ﬁ§PFV§¥S§g%ﬁﬂgét zuﬁél nﬁngo 9%8 % saf%;vesse : 13. Apr

device according tg clapmidgicwhgrebpdihg bgnblaamt1hamh£rennmnhahaneter

which is 1.15 tinmes or nore |arger than the maxi en t f i on of
an outer edger8torfeipsisfie @Ri ERApEPEPENAFEERY® algq&§% é% f%#?g%

devi ce accordihget engl pllatd3sivber eha sach eatiorotas assmmmmapweth otor
plate and a palrapgrs for trapping a viscous liquid existing on an
inner wall of said inlet side end plate.

6. A device according to claim5 , wherein said end
rotor has an end face having a spindle shape contour and
arranged to face the inner wall of said inlet side end
plate, and said scrapers are formed on the end face of
said end rotor and point-symmetrically extend along a
peripheral edge of said end face from central portions of
opposing tip ends of séid end face to the corresponding
opposing tip ends of said end face in a rotational
direction of said end rotor, while keeping a distance
from the inner wall of said inlet side end plate.

7. A device according to claim 6, wherein
clearances exist between the scrapers and the
corresponding rotary shafts around the rotary shafts.

8. A device according to claim 1, wherein viscous
liguid removing means is provided for removing a viscous
liquid existing around said rotary shafts in said vessel.

9. A device according to claim 8, wherein said
viscous liquid removing means comprises spiral grooves
formed on portions of said rotary shafts, which extend
outward from an interior of said vessel, to convey the
viscous liquid by said spiral grooves.

10. A device according to claim 9 , wherein said
spiral grooves compriéé first spiral grooves formed on
the rotor side, and second spiral grooves formed outside
of said first spiral grooves, and the spiral directions
of said first spiral grooves are determined so that the

viscous liquid in said vessel is extracted into said




sciapers which extend from opposing ends of said spindl e shapeg-+otor_plate —
in an axial direction of the rotor, and said outer edge of the| rREPOACHRSENT SHEET

that of said scraper. 15. A device according to claim1, wherej nfviscous -
liquid feeding nmeans is provided at an eutlket side end portion @%;ﬁ ’
vessel for feeding a viscous liquid to an inner wall of said outlle ¥ 1598 :
end plate. 16. A device according to claim 15, wherein said vijsclous..liquid . _:

f eedi ng neans fdayy isypErasIC g vEsyNttdte apiseal dirsttiohar pfsKafid and sai d
second rotary shaft, 17. devi ce accaording. to ' re%%fgaeh~sepew-mu
conprises a plst?rca nﬂ fpéfragpagféjt?vreost g)relﬁ}gatlg%v%%%’ ﬁ%g]a‘}g‘ﬁf%ﬁcﬂ § alpe

contour, and ddastr sipdrad] gwovesarranged to be rotated with respect to the

adj acent rotor plat,§ by .,a {r term e. A, devij ceordi
claim17, wherein égéh f%f%?gggé%gg%ﬁgﬁﬁﬁgggi U %? #gL|V§§F§§ﬁiE93§?§%§d
about an axi s ipassitogcttiedo fglonopp eisid: itdnp adndehiogfh t pretevt endgoof saizds -

that a tw sti gl.e .of. ;sai r r.al. e d the
opposing tip ggéngF%% glrglgP?%gngQ%ﬁéJf%?%#s o£9g§€hé€% a?%géﬁgft are
arranged to bepdekdt igweloyesot at ed so that the twi sted opposing tip ends

thereof are 12. A device according to claim 1, wherein a vacuum

suction apparatus is provided for maintaining an interior
of said vessel at a vacuum pressure and has a bent port
formed on an upper wall of said shell at an inlet side
end ébrtion of said vessel.

13. A device according to claim 12, wherein the
bent port has an inner diameter which is 1.15 times or
more larger than the maximum length of a portion of an
outer edge of the rotor, which portion faces said bent
portion.

14. A device according to claim 13, wherein each
rotor has a spihéiewsﬁéﬁé rotor pléte and a pair of
scrapers which extend from opposing ends of said spindle
shaped rotor plate in an axial direction of the rotor,
and said outer edge of the rotor is that of said scraper.

15. A device according to claim 1, wherein viscous
liquid feeding means is provided at an outlet side end
portion of said vessel for feeding a viscous liguid to an
inner wall of said outlet side end plate.

16. A device according to claim 15, wherein said
viscous liquid feeding means comprises screws mounted on
said first rotary shaft and said second rotary shaft.

17. A device according to claim 16, wherein each
screw comprises:a'pidréiity of spaced rotor plates having
a spindle shape contour, and each rotor plate is arranged
to be rotated with respect to the adjacent rotor plate by
a predetermined angle.

8. A device according to claim 17, wherein each
rotor has a periphefal outer wall which is twisted about
an axis passing through opposing tip ends of the rotor so

R




al'igried with each other. 19 A device according to claim {8geonaeEgENT SHEET
tw sting angles of the opposing tip ends of the rotors are]abeut--65 — """
degrees. 20. A process for produci ng pol ycarbonate by usingithe %&ﬁfé%%g
device according to claim1, said process conprising the steps f NGYe ng
pol ycar bonate, which is obtained by nol4e2b pol yneri zi ng anjajonatic

di hydrox conpound and a carbonic diester, into said vessel; and nolten

o

stirring the polycarbonate under .a vacuum pressure in said lessel—t6
further nol t ehhpdl gnevigsingeapolgcatbsnisteperiprhiexadr yiddds e ng to

cl ai m 20, Wneiskget E@wEQHYEﬁénggégihé pRbt 8AAS! biT @felndRiors @l Whe

pressure at the fenperature between 1 OLerr]C and 35(31[ etror %lrrélsaz%_—liq’evlessel.
rotors of each rotary shaft are arrange Y
rotated so that the twisted opposing tip ends thereof are
aligned with each other.

19 . A device according to claim 18, wherein the
twisting angles of the opposing tip ends of the rotors
are about 65 degrees.

20.. A process for producing polycarbonate by using
the stirring device according to claim 1, said process
comprising the steps of:

feeding polycarbonate, which is obtained
by molten polymerizing an aromatic dihydrox compound and
a carbonic diester, into said vessel; and

molten stirring the polycarbonate under a
vacuum pressure in said vessel to further molten
polymerize the polycarbonate.

21.. A process according to claim 20, wherein the
polycarbonate is molten stirred under a vacuum pressure
at the temperature between 120°C and 350°C in said

vessel.
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