The present invention relates to an ink guide assenbly and ink tank for a
dot- matrix printer head and, especially a wire dot matrix printer head.
Sueh a wire dot printing head has wires supplied with ink at distal end
faces and novabl e agai nst a sheet of print paper for transferring ink to
the sheet in the formof dots to record a character, a figure, a graphic

I mge or the like on the sheet. An ink supply systemfor a wire dot
matrix printer is known in which an ink ribbon is not used, but ink is
supplied froman ink tank to the di the wire and transferred
fromthe wires directly to a sheets§#%&6i?%@1§ per. One known ink guide
mechani.sm for such an ink supply systemis disclosed in US-A-4,194, 846 and

The present invention relates to a method for removing
residual monomers and'an apparaﬁus for removing residual
5 monomers using the method. More specifically, the inventidn
relates to a method and an apparatus for removing residual
monomers by which unreacted residual monomers mainly comprising
vinyl chloride monomers (hereinafter abbreviated to VCM) which
remain in vinyl chloride resin (heréinafter abbreviated to PVC)

10 particles and an aqueous medium when particularly a PVC is

produced are removed.
BACKGROUND ART
While PVC is generally produced by suspension polymerization
method, emulsion polymerization method, or bulk polymerization

15 method, particularly a suspension polymerization method and
emulsion polymerization method have widely been used from the
advantages that the reaction heat can readily be removed and
products in which the amount of impurities is small can be
obtained.

20 Suspension polymerization method and emulsion polymerization
method are usually conducted by charging VCM together with an
aqueous medium, dispersing agent or emulsifier, and
polymerization initiator into a polymerization vessel provided
with a stirrer, and polymerizing the VCM while stirring and

25 maintaining it at a predetermined temperature.

Usually, polymerization reaction is not continued to the

point where VCM is converted by 100 % to PVC, and it is



conprises a porous nenber capabl e of absorbing ink from an ink tank, the
I nk gui de nmechani sm having wires contacting the porous nenber. The porous
mewber contains fine holes whose sizes or dianeters vary in a certain
range, with the result that the ink absorbing capability Varies from
porous nenber to porous nmenber, and both excessive and insufficient
quantities of ink are liable to be suppljed to the distal ends of the
wires. The quantities of ink retained in the vicinity of the distal ends

f-th ' di f | del vy, d.th nb s liable t [

i mensi onESoPLRBERY HbrorHiASt e TSR OO AE {CAEIET S BOBNCLURF es.
Co tLy, . the. ipk.d | ti f th - f d dot ' | ar.

EP. A 97, 008 i SERHRRESH Y 1 PIITAAASLHe SRRTEAIR O B0 FRIIPs euppl i ed
f ' . . di I . . . _.Jhe ink
o an' | Rbchanbo bih idh BE ! o19at 5504 FERRS 0D, 2 puMRThE |0k
has, hoveyghomkP§ #hSEPSIYRS zation vessel are separated from a PVC

5 slurry (mixed dispersion comprising mainly PVC particles and an
aqueous medium) and then recovered. However, the PVC slurry
generally contains a few % of unreacted residual monomers.

Subsequently, the aqueous medium in the PVC slurry is
mechanically separated, and the residue is dried by a hot-air

10 drying or one of various other methods to form PVC powders. On
this occasion, VCM is contained in the separated agueous medium
described above, exhaust air in a hot-air drying, and the PVC
powders each in an extent which is made into a matter of concern
on the grounds of environmental sanitation, or clearly

15 considered to be harmful.

Various methods have been proposed to completely remove the
discharges formed in sﬁch production and VCM in the PVC powders,
or to decrease the content of VCM down to the extent at which it
is harmless to environmental sanitation.

20 As the method for removing and recovering unreacted residual
monomers more efficiently, methods for removing and recovering
residual monomers from a PVC slurry by using altreating tower

" which has plural trays made of perforated plates therein and has
a steam ejecting port at its bottom portion were proposed (Laid-

25 open Japanese Patent Publication No. Sho 54-8693 and Laid-open

Japanese Patent Publication No. Sho 56-22305).

Characteristics of these methods are trays made of



that the construction of the connection between the punp and a printer
head is conplex and results in increased <cost. It is necessary to provide

a good seal so as to obtain good punp perfornmance, and a | arge-torque o
drive source is required for driving the punp. The ink supply nechanism
Is particularly conplex in the case of a nulti-colour printer head, and

such an ink supply nechanismis not suit@able for use with a small printer
head. It is therefore an object of the present invention to provide a
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contained in the PVC slurry are evaporated and separated.
Further, a method and an apparatus for removing residual
10 monomers were proposed in which bubbling caused in the upper
section of a tower is suppressed by making its diameter larger
than that of the lower section of the tower, thereby stabilized
operation and prevention of incorporation of degradated
particles formed by the bubbling become possible (Laid-open
15 Japanese Patent Publication No. Hei 07-224109).

Contact time of the slurry with steém necessary for removing
VCM in a PVC slurry differs according to the grade of PVC.
Generally, a slurry of a PVC having a low polymerization degree
is hardly demonomerized and a slurry of a PVC having a high

20 polymerization degree is readily demonomerized.

However, in the methods described above, it is impossible to
efficiently treat different grade of PVC slurries having
different contact times with steam necessary for removing
residual monomers in the same apparatus because‘residence time

25 of PVC slurries is maintained constant by the treating passages
and partition walls on the trays made of perforated plates.

That is, when a PVC slurry from which residual monomers are



tombe interrupted if the liquid ink contains particles O dust etc. which
clog the capillary ink path. Furthernore, the wire guide neans is so
constructed that any air which has been drawn into the ink by capillary
3 force cannot escape therefromprior to reaching the distal end surface
of the wire guide neans, with the result that the air can expand under the
| ow pressure which is present and causeg4fl ow problens. Additionally, no
nmeans are provided for preventing excessive ink accunulating on the distal
end surfa f. Wil ui. de. neans. . In EP-A-0,042,.293.there,is
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5 the PVC slurry. Conversely, when a PVC slurry from which

residual monomers can readily be removed is treated in an
apparatus which is designed for treating a PVC slurry from which
residual monomers are difficultly removed, PVC particles contact
with steam for a time 1onger.than necessary after the residual

10 monomers were removed, and thermal degradation of the PVC is
caused, and quality of PVC products deteriorates.

In the plants for manufacturing PVC, usually many times a
plural grades are produced by the same facility. Accordingly,
if PVC powders remain in the equipment when a product grade is

15 changed to a different one, PVC particles of different grades
are incorporated to cause an inconvenience such as fish eyes,
thereby to depreciate the value of products.

Even in the case where the same grade is treated, if PVC
particles adhere within a tower for removing residual monomers

20 and remain for long period of time, the particles cause thermal
degradation by steam, and the particles unwillingly discolor
- brown (hereinafter, discoloration of particles by thermal
degradation is referred to as coloration). If colored PVC
particles adhered within the tower are fell off the wall surface
25 of the tower and mixed in a PVC slurry, the value of products is
reduced at the time of their processing.

In addition, in the method of demonomerization described



gui de neans and with the distal end portion of the printing wire so as to,
supply ink to the latter, the said hole comrunicating with at | east one ink
cot | ection groove situated in the distal end surface of the wire guide
means into which ink collection groove any excessive ink on the distal end
surface of the wire guide neans is drawn under capillary attraction, the or
each ink collection groove being open tosthe atnosphere. In this
construction, homever there is no provision for ensuring that the force of
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contai ni ng i nk absorbi ng neans from
prevented.
DISCLOSURE OF THE INVENTION
An object of the present invention is to provide an

apparatus and a method for removing residual monomers from a

10 slurry containing a polyvinyl chloride and residual monomers
after polymerization by which apparatus and method adhesion of
PVC particles on the internal wall of the tower can be averted
by preventing the dispersion of slurry in a tower for removing
residual monomers, formation of a PVC containing a high

15 concentration of residual monomers due to insufficient treatment
can be precluded by adjusting the treating time to a suitable
one for each PVC slurry to be treated, degradation of the PVC by
an excessive treatment can be avoided, and quality deterioration
due to mixing of different grade of slurries can be prevented,

20 when residual monomers contained in the slurry are removed by a
treatment with steam in the case where plural products having
different properties are produced in the same equipment in turn.

As a result of diligent investigations by the present

inventors, a method and an apparatus for removing residual

25 monomers have been found by which residence time of a PVC slurry
in an apparatus for removing residual monomers can be adjusted

so as to be suitable for a plural grade of PVC slurries,



4 which ink may pass to the ink supply port characterised in that the ink
supply tank has an air hole therein which comunicates with air in at | east
one space between the ink absorbing neans and a wall of the ink supply
tank. The ink supply tank may have at |east one inner wall surface at
| east one projecting portion only of which contacts the ink absorbi ng neans
so that the remaining portion of the inngr wall surface is spaced fromthe
i nk absor bi ng neans. Preferably, the ink supply tank has a plurality

bi n¢ |y, the ink tank has a
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pores are progressively reduced in size in a direction towar an I nk
suppby Poah Dhtiddudig PHYY Ypdr¥ieularly at from a slurry introducing
port to an on-off valve which tends to become a dead angle, and
further in the on-off valve and a slurry introducing port.
Accordingly, the present invention is summarized as follows:
(1) A method for removing residual monomers from a slurry
10 containing a polyvinyl chloride and residual monomers after
polymerization by using an apparatus comprising a cylindrical
tower which has plural perforated plates provided in a vertical
direction in the tower, plural chambers formed respectively on
the perforated plates serving as the bottom surface of the
15 chambers, slurry introducing portions provided respectively at
two or more of the chambers described above, flow-down sections
proyided between the perforated plates so as to allow the slurry
to sequentially flow down from the perforated plate of an upper
chamber to the perforated plate of a lower chamber, a steam
20 introducing port provided at a bottom portion of the tower, a
deaerating port provided at a top portion of the tower, a slurry
discharging port provided at a chamber positioned lower than the
chambers having the slurry introducing portion described above,
and a hot water ejecting means provided directly under the
25 perforated plates described above and directed toward at least

the lower surface of the perforated plates described above

characterized in that the amount of the slurry introduced is 0.1



The porous nenber is preferably conpressed in the vicinity of the said ink
supply port. Preferably, the ink absorbi ng neans has been i npregnat ed
with ink at a pressure | ower than atnospheric pressure. Pref erably,
the pressure at which the ink is inpregnated is in the range 5-10 nmm Hg.
The head may conprise a printing wire a distal end Portion of which is
nounted in a wire guide hole or holes of 7a wre guide neans, a portion of
the wire guide means being arranged to receive ink fromthe ink
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the chamber described above is 6 m/sec or lower when the slurry
5 is introduced from the slurry introducing portion of the chamber
described above.
(2) An apparatus for removing residual monomers from a slurry
containing a polyvinyl chloride and residual monomers after
polymerization characterized in that the apparatus comprises a
10 cylindrical tower which has plural perforated plates provided in
a vertical direction in the tower, plural chambers formed
respectively on thé perforated'plates serving as the bottom
surface of the chambers, slurry introducing portions provided at
two or more of the chambers described above, flow-down sections
15 provided between the perforated plates so as to allow the slurry
to seQuentially flow down from the perforated plate of an upper
chamber to the perforated plate of a lower chamber, a steam
introducing port provided at a bottom portion of the tower, a
deaerating port provided at a top portion of the tower, a slurry
20 discharging port provided at a chamber pgsitioned lower than the
chambers having the slurry introducing port described above, and
a hot water ejecting means provided directly under the
perforated plates described above and directed toward at least
the lower surface of the perforated plates described above, the
25 slurry introducing portions described above comprising slurry

introducing ports provided at the tower described above and

slurry introducing pipes connected to the slurry introducing



col l ection groove or grooves, while the latter nmay serve to prevent
excessive ink building up on the distal end surface of the wire guide

nmeans. The invention is illustrated, nerely by way of exanple, in the
acconpanyi ng draw ngs, in which:- Figure 1 is an expl oded perspective
view of a printer head according to the present invention, Figure 2

I s an expl oded perspective view, partly gut away, of an ink tank and ink
supply guide formng part of the printer head of Figure 1; Figure 3 is
a side elevational view jllustrating the mapner_in whjch an ipk tapk is
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slurry introducing portion provided in a chamber positioned
below the uppermost chamber.
(4) The apparatus for removing residual monomers recited in
paragraph (3) above wherein the on-off valve in the slurry
10 introducing portion is a ball valve.
(5) The apparatus for removing residual monomers recited in
paragraph (3) above wherein a hot water ejecting means is
provided between the slurry introducing port and the on-off
valve in the slurry introducing portion with the hot water
15 ejecting means being directed toward the on-off valve.

In the case where a PVC slurry which requires a long time
for evaporating and separating residual monomers is treated
according to the present invention, it is possible to secure a .
residence time and sufficiently remove residual monomers by

20 introducing a PVC slurry from a slurry introducing portion at an
upper chamber, since a PVC slurry introducing portion is
provided at optional two or more chambers in an apparatus for
removing residual monomers provided with trays made of
perforated plates. On the other hand, when a PVC slurry from

25 which residual monomers can be evaporated off in a short period
of time is treated, heat degradation of PVC resin can be

prevented and the monomers are satisfactorily removed by



6 Figure 8 is a schematic view of a seven-columm printer to
Illustrate an arrangenent of wi res thereof. Figures 6 and 7 of the
acconpanying drawings illustrate an ink tank construction not constituting
prior art but previously known to the applicants conprisin an

i nk-i npregnat ed nmenber 160, e.g. of a porous material, which fills a tank
140. The ink tank construction of Figu 6g4and 7 is of a sinple shape and can
supply a suitable anpb of ink to a printef head body under appropriate
capillary attraction by the ink-inpregnated nenber 160. The nenber can be
i npr egnat dBtHEPARCANG 2R RV G UEEMTRY I @k SYHEEY prEvVeAurhBIuPRERieE ki@
outflow froman air. hole 142 in the tank 140 and from an i nk supply port
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construction, the_ink in.the ink tank 14Q which is renote fromthe ink
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materi al s;ndSrdfisval of residual monomers is carried out. Therefore, it
is desirable for a preferable apparatus that the inside diameter
of a slurry introducing portion is increased toward a slurry
introducing pipe and a slurry introducing port provided at a

10 tower, and the ratio of the pipe diameter at the slurry
introducing pipe to the diameter of the pipe up to the slurry
introducing port'is increased so that the linear speed of a
slurry at a slurry introducing port is maintained at 6 m/sec or
lower (preferably 5 m/sec or lower) even if the volume of the

15 slurry was increased by the difference in temperature and
pressure at the time when the slurry is introduced from the
slurry introducing pipe into the tower. Such ratio of pipe
diameter is 1.2 or more, preferably 1.5 to 3.5, and more
desirably 1.5 to 2.0.

20 Whereas the slurry (at a temperature of 50 to 150°C)
introduced from a slurry introducing portion is in a pressurized
condition (0.5 to 10 kg/cm2), the VCM contained in the slurry is
vaporized and its volume is suddenly expanded at the time of
slurry introduction since the temperature inside the tower is

25 higher than that of the slurry in the slurry introducing pipe
(usual temperature difference is 5 to 50°C). At this time, if

the diameters of the slurry introducing pipe and slurry



guantity of inpregnated ink is reduced, ink-inpregnated nenbers are
generally subjected to an increased resistance to ink flow and to the fact -
that interrupted ink paths prevent snmooth ink flow If the ink flowis
prevented before a pressure difference is produced high enough to nove the
ink in the ink tank 140, then the ink renote fromthe ink supply port 141
remains in position and unused, resultingin a short ink supply duration.
As shown schematically in Figure 7, the 1nk tank 140 frequently has pockets

or layers.of _ai.,r trapped.th i n.. When the anbient tenperature rises or the
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5 of slurry volume is secured by the space formed by the increase
in the diameter of the pipe coming to the slurry introducing
port, and the linear speed of slurry at the slurry introducing
port is adjusted to 6 m/sec or lower and preferably 5 to 1
m/sec. By this, the disperse of a slurry specifically due to
10 the instantaneous volume ex?ansion of a dissolved gas can be
avoided, and the coloration of particles adhered on the internal
wall of a tower due to their exposure to steam for long time can
be prevented. Slurry introducing port to be provided at a tower
is desirably located at a position higher than the slurry
15 surface in the chamber at which the slurry introducing port is
provided. It is desi;able that the diameter of a slurry
introducing pipe is gradually increased so that flow of a slurry
is not disturbed. Forward portion of a slurry introducing pipe
than the portion where its diameter is increased is required to
20 secure a slurry flow speed sufficient to flow the slurry by
making its diameter smaller than that of a slurry introducing
port so that PVC particles in a slurry do not deposit at a
horizontal portion of the pipe and the blockage of the pipe AOes
not occur. |
25 On-off valve is desirably provided in a slurry introducing
portion which is provided at a chamber located at a lower

position than the uppermost chamber. The on-off valve provided



arrival of such an air pocket 144 at the ink supply port 142, the
resulting undesired ink outflow can cause a sheet of print paper to be
sneared by an ink spot or can allowink to find its way into the printer
head mechanism wth a resulting mal function of the latter. I n one
enbodi mrent of the present invention, a printer head is adapted for use in a
mul ti-colour printer. Mvenent is effectgd of the head of such a printer or
of a sheet of print paper or both, a wire corresponding to a desired one of

the colours being directed against the print paper at a prescrjbed position
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off valve in the selected slurry introducing portion and closing
the on-off valve in other slurry introducing portions. As such
10 on-off valve, a ball valve is preferable. It can be avoided by
providing an on-off valve in each of a plurality of slurry
introducing portions as described above that a residual resin
contained in a slurry previously treated mixes from an
introducing pipe which is not currently being used and that a
15 slurry which is presently'being treated incorporates in an
introducing pipe which is not presently being used and becomes
contamination at the time when this pipe is used next time.
It is preferable to provide a hot water ejecting apparatus
between a slurry introducing port and an on-off valve in a
20 slurry introducing portion with the apparatus being directed
toward at least the on-off valve, and to wash the on-off valve,
and the pipe portion between the on-off valve and slurry
introducing port, when necessary. The slurry introducing port
is preferably positioned as close as possible to the
25 on-off valve so that the portion between them is easy to wash.
This washing apparatus employing hot water is used, for example,

during the time when a slurry is being introduced from a PVC



directions X, the wire positions being spaced in the direction Y at a pitch
of L sinJferr]. Yellowink, nmagenta- ink, cyan-ink, and black-ink wres
(not shown) are |located at the positions 72, 73, 74 and 75, respectively,
to effect colour-image printing free fromundesired col our m xing. Since a
dot of one colour is put on top of a dot of another colour for m xed col our
formation, nulti-colour inmage printersaiiagenerally |iable to suffer from
unwant ed col our m xi ng because the ink of"the forner colour is applied to
the wire carrying the ink of the latter colour. In the printer construction
of Fi gur eS3uryy| 1nbroGicingiRIrtion [and ﬁkdﬁﬂ9pomﬁfééﬂé§ tﬁeebm@nt B9 inks
of the other colours, is first applied to the print SO0 as to, prevent
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prlnarllymg%hod’ occurrence of colored particles due to a long stay of
5 PVC particles at a PVC slurry introducing portion can
efficiently avoided, and staying of PVC particles in the PVC
slurry introducing portion at the time of changing grade can be
prevented to avoid mixing of a different grade.
In the présent inventiocn, PVC means homopolymers of VCM,

10 copolymers of VCM with a polymerizable monomer which can
polymerize with VCM, polymers prepared by grafting VCM to olefin
polymers or the like, and polymer compositions comprising two or
more those polymers; In order to efficiently remove residual
monomers éccording to the present invention,. polymers containing

15 50 % by weight or more of VCM as polymer constituting unit are
preferable.

Method for obtaining the polymers may be suspension
polymerization or emulsion polymerization.
As polymerizable monomer which can polymerize with VCM,

20 carboxylic acid esters of vinyl alcohol such as vinyl acetate,
vinyl ethers such as an alkylvinyl ether, unsaturated carboxylic
acid esters such as acrylates and methacrylates, vinylidene
halides such as vinylidene chloride and vihylidene fluoride,
unsaturated nitriles such as acrylonitrile, and olefins such as

25 ethylene and propylene can specifically be meﬁtioned.

Since, in polymerization reactions, a dispersing agent such

as polyvinyl alcohol and hydroxypropylmethyl cellulose and an



a ﬁrinter head, and no further detailed description of the overall printer

construction will therefore be given. Figure 1 is an expl oded

per spective view of a printer head according to the present invention.

An ink tank 2 is detachably nounted by a holder on top of a printer head

body 1. The ink tank 2 is of a double construction conposed of an ink tank

2b for containing a black ink and an inK¥;ank 2a which is divided into

three sections for coloured inks. The inks are.inpregnated in

i nk-inmpregnat ed penbers 61, 62 (Figure_2)_or nmenber 60" (Figure 5) of a
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5 are sometimes mixed in a PVC slurry.

N

PVC slurries treated according to the present invention
preferably have a concentration of PVC dispersed in the PVC
slurries, that is, slurry concentration of 5 to 45 % by weight,
and the concentration is more desirably 10 to 40 % by weight.

10 When the slurry concentration is too high, flowablity of the PVC
slurry in the tower becomes worse. On the other hand, when it
is too low, efficiency of removing treatment lowers.

Wheréas a PVC slurry to be treated according to the present
invention is transferred into a PVC slurry tank after

15 polymerizaﬁion reaction was terminated, unreacted VCM was
released by the internal pressure of thé polymerization vessel
and recovered, and then the internal pressure was reduced down
to normal atmospheric pressure, the PVC siurry may be
transferred into a PVC slurry tank before the pressure in the

20 polymerization vessel is reduced to a normal atmospheric
pressure, or a PVC slurry in the middle of polymerization may be
transferred into the tank at the time when the polymerization
was terminated at an optional polymerization conversion.

The PVC slurry transferred into a PVC slurry tank is

25 introduced into an apparatus of the present invention for
removing residual monomers at a predetermined flow rate by using

a pump.



There are thus as shown in Figure 1 four ink tanks and associated wres
etc, but in order to sinplify the description below, reference wll
normal ly be made only to a single ink tank and its associated wire etc.
"The ink supply guide 12 and the wire guide 13 jointly forman ink path
fromthe ink tank 2 to the distal end portion of the wire. The printer
head shown in Figures 1 and 2 is adaptef4for use in a four-colour printer
plotter or in a four-colour inage printet; and four wires are enpl oyed
respectively corresponding to the four col ours. In a standby
posi ti on, BRIEFdDESERIBRIONOPF | THE JIRAWENGH re is |l ocated rearwardly of a
distal end surface 13c of the wire guide 13, and the length of the wire is
sel ect ed suchFifat 1ahsi akechemakie drawing ishowindoan pPPArakUS OEhEhRi r e
gui de hol e 13a covers the distal end of the wre. An ink guide
assenbl y, PWﬁﬁéﬁtcéﬁﬁ?PEégnaﬁ°¥rﬁ?@ﬂﬁﬁﬂ%/Rﬁﬁ%ﬂ?aizmoﬁﬁﬁefﬁe wire gui de 13,
will be descrlbed in,great detail with reference t The
i nk supply gu &8 1§ % g@%ﬂﬂ?%ﬁ HﬁﬁQBVE?W:OﬁoP BSF%PEBg?ﬂePa?E?aI end
porti_on of th The |q? qF i.de 12" al so h%s anlaX|aI gk gui de
groove 12"b | &8ln 1% FricheRa B FERSESES 1R ¥ReYuPle®gr oove

fl fom the Bt 28E,E gg‘?@?‘.’%ﬁéeﬁ?t‘f‘% Y Enedts Benrorarslt BLeRiRy o
a front - surf ageql2e; neradlers 14 A BIORBSILRMCALC OB b Bt L

t he ink guide oove
slurry introducing portion.

BEST MODE FOR CARRYING OUT THE INVENTION
10 An apparatus which can preferably be used in the present
invention for removing residual monomers and a process for
removing residual monomers from a PVC slurry by employing the
apparatus are specifically déscribed with reference to Figs. 1
to 4. However, the present invention is by no means restricted
15 to such specific description.

Fig. 1 is a schematic drawing showing an apparatus for
removing residual monomers, Fig. 2 is a schematic plan view of a
plate, and Figs. 3 and 4 are schematic vertical cross-sectional
views of a PVC slurry introducing portion for introducing the

20 slurry onto a perforated plate.

In Fig. 1, an apparatus 4 for removing residual monomers is
constructed so that it comprises a cylindrical tower 46, plural
perforated plates 32 to 38 provided in a vertical direction in
the tower, a plurality of chambers formed respectively on the

25 perforated plates serving as bottom surface of the chambers,
slurry introducing portions 19 to 24 provided at two or more of

the chambers described above, flow-down sections 13 to 18



10 t hrough an inner portion (not shown). The wire guide 13 has a

proxi mal end 13d thereof placed in the circular groov 12"a. There is
oy a small gap between the wire and t he peripheral surface defining
the wire guide hole 13a in the wire guide 13. The ink is guided from
t he ink tank 2 through the ink guide groove 12"b in the ink

supply gui-de 12" and through the wre gg{de 13 to the di stal end
portion of the wire under capillary Attraction. The ink tank
2 wll now be described in detail with reference to Figure 2.

The i nk t pobv2dedrbetwéen nkhe gper Raratdh] plathes ses as toaallaow theksbanyy 40,
two stacked ink-inpregnated nenbers 61, 62 of a porous material which
are di spotedséguentiallyspbewe down Hramitheapersogpted pdate o6 an|vpper

| atter, and a lid 50. The ink-inpregnated nenbers 61, 62 are

i mpr egnat ebamper tokthke repkrated platRvoft fodpHeri ehambepy e8sgk@aRangi ng

from5 to 10 nmHg, so that_air . )
introducing port 10 provided at a bottom portion of the tower, a

5 deaerating port 11 provided at a top portion of the tower, a
slurry discharging port 12 provided at a chamber positioned
lower than the chambers having the slurry introducing port
described above, and a hot water ejecting means 25 to 31
provided directly under the perforated plates described above

10 and directed toward at least the lower surface of the perforated
plates described above, the slurry introducing pipe 48 described
above having an on-off valve 49 and connected to a slurry
introducing port 50 as shown in the Figure. And the insiae
diameter of the slurry introducing pipe 48 is enlarged so that

15 ‘it becomes 1.2 times or more (in the Figure, D/d & 1.2) in the
direction towards the slurry introducing port 50.

PVC slurry obtained by a suspension polymerization or
emulsion polymerization and temporarily_stored in a PVC slurry
tank 1 is led to a heat exchanger 3 with a pump 2, heated to a

20 predetermined temperature in the heat exchanger 3, and then
introduced into a tower from optional PVC slurry introducing
portions 19 to 24 of an apparatus 4 for removing residual
monomers. Whereas an on-off valve is not provided in slurry
introducing portioh 19 at the uppermost chamber, it may be

25 provided when necessary.

Transport amount of a pump is preferaﬁly adjusted so that

the flow rate of a PVC slurry introduced in a tower is 0.1 to



remai ning in the porous ink-inpregnated nenbers will be reduced as nuch
as possible to increase the anount of | npregnat ed i nk. The ink tank
body 40 has a bottom or i nner wall surface 40a provided with a front
i nk supply port 41 and a front wall 40b having an air hole 42
defined in a stepped portion thereof. The ink supply gui de 12 has an
arm 12d which is inserted in the ink fupply port 41 and which projects
fromthe printer head body 1. The bd& omor inner wall surface 40a of
the ink tank body 40 has a raised or projecting portion 44 in whi ch
t here ar e380pmifinl (MorePraferabiyal 49n109583 (i) ReX dmMinPéatBevareat®® i nk
supply port 41. The slots 45a, 45b, 45c¢ are di sposed opposite to and
communi caPeriprated platehk shoym \inyFdGre€-12b provided in the arm 12d of
t he ink SuppLé gq%fe 12. , Alth %%Q not shown, the_slots ,45a, 45p, are
j oi ned t oget hEYCtH#5F¥n Lt &3t anfioUer 1S desirablyodRefORithiehe
slot 45¢ 8%& Sgtégea{ngolég(iédu%I#y%h heat exchanger 3. Efficiency of

5 removing residual monomers is improved by this preheating.

Inside diameter of tower 46 is 200 to 10,000 mm, and the
height of the tower is 2 to 20 times, preferably 5 to 15 times
relative to the inside diameter. Also, inside diameter of each
chamber in the tower may be different when necessary.

10 The space delimited with the bottom of a tower and a
perforated plate, with a perforated plate and another perforated
plate located at immediately upper position, or with a
perforated plate and the top of a tower in apparatus 4 for
removing residual monomers is referred to as chamber. Number of

15 chambers necessary for treating residual monomers is decided by
residence time required when residual monomers are removed from
a PVC slurry.

Difficulty of removing monomers from a PVC slurry is caused
by the structure of PVC particles in a PVC slurry. When the

20 ratio of the volume of micropores in PVC particles is large,
contact of PVC particles with steam is favorable and the
particles are readily demonomerized, but when the ratio of the
volume of micropores is small, demonomerization becomes
difficult.

25 Residence time of a PVC slurry in a tower is decided by such

difficulty of demonomerization from a PVC slurry as described

above, concentration of residual monomers contained in a PVC



supply grooves 12b. The ink tank body 40 al so has a side wail 40c having on
its inner wall surface a plurality of vertical ridges 47 which project
therefrom The ridges 47 have | ower ends hel d agai nst the bottom 40a and
upper ends kept out of contact with the tank lid 50. The ink tank body 40
further has a front partition 48 which is disposed behind the air hole 42
and in front of the ink supply port 41, tse front partition 48 having one
end joined to the side wall 40c. The tank lid 50 has on a | ower or inner

|l f . i I ' Lpal rid i ch
proj cct (POt G st ateed el U el o6 4PVREreB TG 06,1 noo by
th tt : St i , I i tel ' t
taﬁk godsaggggggéﬁﬁﬁggﬁggw?%%%é%ﬁ't e%?ggﬁkg%ggg ﬁgﬁbg$§a%@§ntéggggvoublee

| ayers mhggargyadﬁgﬁﬁhf?ﬁﬁgﬁpégﬁ Mith only the raised surface 44 of the
bottom 40a, the vertica ges 47 of the side wall 40c, the partition 48,

and the ridgeghdd #He tiesidehdd tifltlot Reboci §1arsPags 50&»9@&\/?@%&?, g
a

porous nenber 61 and the inner wall surface 50a of "the tank |id 50,
t hi s5spaceesduad mombneiescan e emovied Ael & B2gh THeveD! ftém @yders 61, 62

have different average hole sizes or dianeters. The porous nenber 61, which
has a | arpertivkesgxistingliiaret ®VC siupkgcedHonwetep, of f tilee atdwiddrdeUs
menber 62. Thus the porous nenber 62 which is closer to the ink supply port
41, is nobimefis oo dengwmicedicalingaefngVe partielesvéduagso hdiermihnet er
t han that _of the porous nenber 61, while the porous nenber
degradation is unwillingly caused. Accordingly, contact of a
PVC slurry with steam for a longer time than necessary is not
10 preferable. Thus, the residence time is necessary to be
adjusted with reference to the difficulty of demonomerization
from a PVC slurry.
It is desirable to construct an apparatus used in the
present invention so that a slurry introducing portion is
15 provided at plﬁral chambers disposed in a vertical direction in
a tower, and for instance, a PVC slurry of a high difficulty is
introduced from a PVC slurry introducing portion at an upper
portion of a tower and a PVC slurry of a low difficulty is
introduced from a slurry introducing portion at a lower portion
20 of a tower. Taking a PVC slurry of a high difficulty as an
example, the slurry is introduced into a tower from slurry
introducing portion 19 at an upper portion of the tower. The
slurry introduced is passes through treating passages formed by
partition walls 39 to 44 on perforated plate 32 and tower 46,
25 overflows partition board 45 (Fig. 3), and flows onto perforated

plate 33 through downcomer 13. Subsequently, the slurry

introduced on perforated plate 33 passes treating passages on



61, which is further fromthe ink supply port 41 has a greater average hol e
di aneter than that of the porous nenber 62. In the ink guide assenbly
and the ink tank thus 12 construct ed,
the capillary attraction is successively greater along the ink path, that
1's, successively fromthe porous nenber 61 having the | arger average hole
di aneter to the porous nenber 62 having the smaller average hol e di aneter
and thence to the ink guide slots 45a, Ay, as5c provi ded in the raised
surface 44 of the bottomor inner wall surface 40a of the ink tank body 40
and so t opéhforaked plixterid\@rl fartheavifdedsi ontbepenkosaped yphate e3sr m
12d and hence to gaps between the ink supply guide 12 and the w re guide
13, and flocdtedtunddie pppfdetheskplEte 33k thuppgh downeom@rahdl. t tEfvere and
the gap between the wire guide 12 and the wire. The above capillary
attract i opaseing rgheergh L reatiing paggagesy odi pgrinsatef| phahgs dd Zrem i3hs:

The average hol e di aneter of the porous nenber 61:
in such a way as described above, the slurry is discharged

5 outside a tower from PVC slurry discharging port 12 provided at
the bottom chamber 52 of the tower. Also, in the case of a PVC
slurry of a medium degree of difficulty, for instance, the
slurry is introduced from PVC slurry introducing portion 21, and
passed through treating passages on perforated plates 34 to 38

10 to shorten residence time. In a like manner, in the case of a
PVC slurry of a good demonomerization ability, for instance, a
slurry is introduced from slurry introducing portion 23 to
further shorten the residence time, and thus thermal degradation
"due to contact With steam more than necessary can be avoided.

15 Slurry introducing portion from which a PVC slurry is
introduced comprises PVC slurry introducing pipe 48, on-off
valve 49, and PVC slurry introducing port 50 as shown in Fig. 3,
and the inside diameter of PVC slurry introducing pipe 48 is
enlarged to 1.2 times or more, preferably to 1.5 to 3.5 time,

20 and more desirably to 1.5 to 2.0 times in the direction toward
siurry introducing port 50. |

In another embodiment, slurry introducing pipe 48 preferably
has a shape in which horizontal portion L having an enlarged
diameter is 1 m long or more as shown in Fig. 4, and guide pipe

25 52 opened to the liquid surface in a tower is provided inside
the slurry introducing port. Turbulence of flow due to sudden

volume expansion of a slurry can be eased by providing a



The average hol e di aneter of the porous nenber 62:

The w dth of each of the ink guide slots 45a, 45b, 45c

0.12 nm The width of the ink guide grooves 12b: 0.1 mm The
gaps between the ink supply guide 12 and the wire guide
13: 0.1 mm The gap between the surface defining the

wire guide hole 13a and the wre: 0.01 mm A construction for
renovably attaching the ink tank 2 will ¥ described with reference to
Figures 1 and 3. The printer head body 1 has a head frame 30

i ncl udi nghét fieomedl spext ol gy i aruemdarged Haakepert longenftham rinter
head body 1 and serving as a hol der support 31. Each of the side walls of
t he hol depredppernisdd hksngthdsiclessupbed above ,3andavaparizatioy &6 VM ch
is defined by two vertical recesses 33a,

-13 in an introducing pipe can be repressed by the weight of a

0.4 mm
0.3 mMnm

slurry itself. Also, it is possible to selectively introduce a

5 slurry onto the liquid'surface on a perforated plate to prevent
its dispersion, and to let the vaporized VCM readily escape in a
gas phase portion in a tower by providing guide pipe 52. 1In
this connection, the slurry introducing.pipe may be provided at
an angle toward a slurry introducing port so that a slurry is

10 hardly retained.

Further, in the slurry introducing portion, hot water
ejecting means 51 is provided between slurry introducing port 50
and on-off valve 49. Hot water ejecting means 51 comprises a
hot water pipe provided through the side portion of a slurry

15 introducing port, and a spray nozzle provided at the tip
thereof. The spray nozzle is preferably arranged with the
nozzle being directed toward an on-off valve so that the PVC in
the dead space between an on-off valve and a slurry introducing
port can be washed away.

20 On-off valve 49 in a PVC slurry introducing portion
preferably has a strucfure in which a PVC slurry is not retained
in a valve and PVC slurry introducing portion. While there are
no specific restrictions so far as the valve has such structure,
its structure is preferably ball valve in particular. If it is

25 a ball valve, a PVC slurry does not remain in the valve, PVC
particles do not stay in a PVC slurry introducing portion even

when the grade of a PVC slurry to be treated is changed, and



33b in the holder support 31 and which has a hol der attachnent hole 34, and
a guide slot 35. A holder 70a has on each of its opposite sides a
cylindrical projection 71a, which is rotatably nounted in a hol der support
hole 32 in the head frame 30, and a sem spherical projection 72a, which is
engageabl e in a holder attachment hole 34. Each of the ink tanks 2a, 2b has
a side disposed closer to the respective ol der support 31 and having a
cylindrical projection 49 engageable wi th a | ower edge of the respective
gui de sl ot 35. The ink tank 2 can be attached to the hol der 70a and
det ached thes sfuaimaxcellentonesylis whatefish eyes e e qeiximg 9L
supported in the position shown in Figure 3, and the ink tank 2 is inserted
into the ®bffererpgradehdaiinatc OCsHroAn Rénal rBYE @okied ALtIGIRS GaR i nk
tank 2 is not reguired to be accuratelﬁepositioned Ln the hol der .70a and

hence canP@apE3inRd; ndbtedegars tRethel BeFitH3n Fhehhe (FRIYRY dedt s
turned in,the direction of the .arrow D.to b&ing %heegro'ectéqﬂ%fQ on each
of the siiBPTAVIIRAiHk & BASLFIAR 35 5HP5E: tRi EntAR o%% RS T edecti ve
id lot. 35 in,the head f 30.. wh he. . | i t] d
01 g o1 ol 38k Madbe SR AP AL eHRE e ey Ay Gidg BN R0
pOSItIOnth&Q&%;?élyéﬁﬁﬁ%ﬁhétgéqgﬁy #é%ga%stEQf{gégﬁiﬂghx gui de 12 whi ch

proj ects UGpwar fromthe prin od ntinued turni ng novenent

of the hol derpdfeh&AlShfor Mot Wlicbedwh8nengaaBphfat is S1as ARG IRAIL 41
above can be provided in a PVC slurry introducing portion to
avoid mixing of different grades when a PVC slurry to be treated

10 is changed. Occurrence of fish eyes due to mixing of different
grades is decreased by washing a PVC slurry introducing port
with the hot water washing apparatus at the time of changing
grade or during operation for removing residual monomers.

Also, remaining of a PVC slurry for long time in a slurry

15 introducing portion can be avoided by washing a slurry
introducing portion which is not being used for introducing a
PVC slurry, at the time of operation of an apparatus for
removing residual monomers.

Perforated plates 32 to 38 having many small holes are

20 provided with several partition walls vertically set up on each
surface of the plates, and form a chambers (spaces) between the
lower surface of upper perforated plates and them. The small
holes of the perforated plates are bored so that a
demonomerization treatment is conducted with steam ejected from

25 the perforations when a slurry flows on the perforated plates.

Size of the small holes is decided in consideration of steam

pressure and the amount of steam to be introduced so that a PVC



l.nserted into the ink tank 2. The sem spherical projection 72a on each side
of the tank hol der. 70a engages and spreads the | eaf springs 36 apart from
each other. The sem spherical projections 72a finally engage in the
attachnment holes 34 in the |eaf springs 36, wher eupon t he | eaf
springs 36 return to the vertical positions to retain the holder 70a
securely in position. At this time, the jpk guide slots 45a, 45b, 45c in
the bottomor inner wall surface 40a of the ink tank 2 are di sposed

ite to the ink id 12b in_the arm 12d of the ink_ supply
gui do 12, STREEY149R8 Pt cf 10 Aavt LIIOUSH ATATdnPAESy ikheaRabl (holes

Phe'r over S55GROF 1 RECT ARt b hss L 408, BIPBERIaB0B, & LOWSr | POBHERRR] on.
ther con, - SRGERFRLY Pt PRI el SR B0 8 R0un) o transter the ink to
the print papgfamdeP SN 'shd1S Wo12s5+3"88Y bored in the perforated
5 plates is 5 mm or less, preferably 0.5 to 2 mm, and more
desirably 0.7 to 1.5 mm. Opening ratio (total area of
perforations/area of perforated plate) in a perforated plate is
0.001 to 10 %, preferably 0.04 to 4 %, and more desirably 0.2 to
2 %.

10 When the perforation ratio is excessively small, PVC
pérticles suspended in a PVC slurry which flows on trays made of
perforated plates are not sufficiently stirred, PVC particles
settle out, and the efficiency of removing residual monomers
from PVC particles is decreased. Flowability of a PVC slurry is

15 also decreased. On the other hand, when the opening ratio is
too large, a phenomenon in which a PVC slurry flows down through
the small holes (hereinaffer referred to as liquid leakage)
occurs,-and a large amount of steam is unwillingly wasted to
prevent the liquid leakage from the small holes.

20 Partition walls are to secure on perforated plates treating
passages through which a PVC slurry can flow. By providing
treating passages formed by partition walls, a PVC slurry flows
on perforated plates for a certaip period of time during which
the slurry is subjected to demonomerization with the steam

25 supplied from a lower portion. In Figs. 2 and 3, perforated
plate 47 is shown on the upper surface of which partition walls

39 to 44 are provided alternately.



position, the distal end thereof is |located inwardly of the distal end
surface 13c of the wire guide 13 so that an ink nmeniscus is fornmed in front
of-the distal end of the wire. Accordingly, ink is attached successively to
the distal end of the wire as the latter is projected and retracted. The
transfer of ink to the distal end of the wire 11, and other details of an

i nked-wire dot matrix printing process g described in the above-

menti oned EP-A-97,009 and will therefore not be described here in greater
detail. n xceSS|ve [ on_the_dis face 13c of _the wire
gui de. 13 is RERHSRR IR & safctvowiEhin th AaERENE 0T
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- perlpheryp e wmre gu So as to be open t
5 increase the number of partition walls to extend a treating

passage or to raise the partitions walls. While treating
passages are decided by the manner of arranging partition walls,
a meandering form (winding or zigzag form) shown in Fig. 2 is
preferable, and a spiral form,.arrow wheei form, or star form

10 (radial) can be selected depending on the circumstances in
addition.

While the number of partition walls and width of treating
passages on perforated plates are not specifically restricted,
it is not desirable that the number of the partition wall is

15 excessively increased or the width of the treating passages is
made too small, because the liquid surface of a flowing PVC
slurry rises to overflow the partition walls, PVC slurries which
are different in residence time are mixed, and thus qualities of
products are deteriorated.

20 " The apparatus of the present invention has steam introducing
port 10 at the bottom chamber 9 of a tower, the steam ejected
from steam introducing port 10 is blown, through the small holes
of perforated plates, in the PVC slurry which is flowing on
perforated plates. The amount of steam introduced at this time

25 is 1-100 kg/h and preferably 5 to 50 kg/h per 1 m3 of a PVC
slurry. When the amount of steam to be introduced is too small,

it becomes impossible to efficiently remove residual monomers in



t he at nosphere. The operation of the ink supply nmechani smof the

I nked wire dot matrix printer head referred to above wll now be descri bed.
In order to obtain a proper dot density, it is necessary to apply an
appropriate quantity of ink stably to the distal end of the wre.

Therefore, the wire guide hole 13a shoul d have a proper dinmension in the
vicinity of the distal end of the wire qﬂp a proper anount of ink, wthout
ei ther an excess or a shortage of ink, should be supplied fromthe ink tank

2. I t@e rinter.hea%“; nstr%%ﬁjon_deSﬁribed above, the ink guide
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the ink supply grooves 12bis re ue td 1'ncreased use o
The i menpesiual mdomdiks SHPRI ¥vi¥ Q94esyaRd H8PSinthEad0k e %ﬁgé
t he porous nenbers 61, 62 and the mﬁdthsygf t he s%%ts %Sa, ig%, 2&%?
sel ect ed smohhetof hereapi ideradwidd.action i s progressively greater al ong
the ink path. Therefore, ink will not be interrupted in

When the temperature of a PVC slurry is high, the efficiency

of removing residual monomers is increased. However, when the
temperature is too high, it causes coloring of PVC particles due

10 to thermal degradation, and deteriorates the qualities.
Accordingly, adjustment of the temperature of a PVC slurry links
to production of a PVC having high qualities. Generally it is
desirable to adjust the temperature of steam and the amount of
steam to be introduced so that the temperature of the slurry

15 which flows on perforated plates is 50 to 150°C, preferably 70
to 120°C, and more desirably 80 to 110°C.

Pressure inside a tower 4 of an apparatus for removing
residual monomers is desirably maintained at 0.2 to 3 kg/cm2
(abs).

20 In the tower 4 of an apparatus of the present invention for.
removing residual monomers, at least one hot water ejecting
apparatus is provided. 1In the apparatus shown in Fig. 1, hot
water ejecting means 25 to 31 are construéted by forming a pipe
into a predetermined shape, the hot water ejecting means are

25 provided directly under perforated plates 31 to 36, and the
lower surface of perforated plates and inside wall of a tower

are washed by ejecting hot water at predetermined intervals from



the ink path as described bel ow The ink is consunmed fromthe ink tank
2 as printing progresses, ink flows fromthe porous nenber 62 through the

i nk gui de grooves 12b, or through the ink guide grooves 12b and the slots
45a, 45b, 45c, into the printer head body 1. Since the ink noves
transversely across the porous nenber 62 at this tinme, the distance

that the ink noves through the porous nepper 62 is small and no ink

i nterruption occurs. When ink in the porous nenber 62 is consuned, a
pressure difference i medi ately occurs between the ink in the porous nenber
61 and thejeaking nbzzpes ousimeldharhes hugbhen oft Rgegicfingr nagelest andnthaei r
average hole dianmeters, and the same quantity of ink as is_consunmed is
suppl i ed pPpeitiee pbrohe nAgRle Fifiseshargoretisspeabiicadly Neeshkicted,

i nterruption_ takes place at this tine since the ink npves transversely in

and acrosdtt it Peebesablee? arrang the@fifdcesngor Ehatnthe ROEn¥aEek ous

menber 62 .t hu o
is egected from the ejecting nozzles in the range of 10 to 60

5 of crossing angle relative to the vertical line.

Plane shape of the pipe of hot water ejecting apparatuses 25
to 31 is usually Q or ¢ form of Greek letter, spiral form, star
form, or a meandering form (winding or zigzag form). It may be
a type of multiple rings having the same center. It is

10 sufficient that the hot water ejecting apparatuses 25 to 31 are
provided in parallel with perforated plates and can be put in a
tower. However, the hot water ejecting apparatuses 25 to 31 are
favorably provided so that their outer diameter come to the
distance 20 mm or more apart inwardly from the inside wall of a

15 tower, since if they were placed too close to the inside wall of
a tower, the clearances come to be in danger of being blockaded
with washed away PVC particles and the likes. Outer diameter of
the hot water ejecting apparatuses 25 to 31 is preferably 150 to
8,000 mm.

20 As to the shape of ejecting nozzle orifices provided in hot
water ejecting apparatuses 25 to 31, a suitable shape such as a
cirdle, ellipse, and slit can be selected depending on the
purpose of use. In this connection, the diameter of £he
circular orifices or the diameter at the maximum equator of the

25 elliptic orifices can usually be selected from 1 to 8 mm, and
the méximum length of the slit can also be selected from 1 to 8

mm.



remai ns substantially the same as ink which has been fed out. Therefore, as
the printing operation progresses, the ink in the porous nenber 61 is first
used up, and then the ink in the porous nenber 62 is used up. The ink
gui de nmechanismin the printer head body operates to produce the sane
advantage. If the flowof ink is interrupted in the ink path by reason of

vi brations or the like, a mass of ink lch has been so interrupted is
noved forward until it is joined to a preéceding mass of ink since the
capillary attraction is greater in the ink path than in the ink tank. Since
the capill aryThetP¥ets by fammdhiah nasddyadi AeRpmerst Were sempved donf
the wire than in the portion of the ink path in which the flow of ink is

i nt er r upt 8BPaRBLRAKS | EOF HOBRV Y HesindUfel diocfomersndsotegnEowea8t and hence
the dot densjty wil|l not be rendered _unstable even mentarily, so.fhat al

i nk on thExﬂp§PSFr¢%dW%#ht?ﬂﬂﬂ“%«a9994eﬁe s8gagpexchange) \teRROTALILYnk

const ot L8 55541 58 SHONE, Ui P SUIRUR UBTBoAR Bl Dhodtscus

| pr gonal eAoUPOREES S v i 3f SRl YehytehAUIISLaB! wbRYfEroad! T VI C"
removed in an apparatus for removing residual monomers passes
through deaerating port 11 at a top portion of a tower, steam is
condensed and separated from the gas in condenser 7, and then
the gas is transferred to a liquefaction and recovery step. In

10 this step, when a large amount of vinyl chloride monomers are

contained in condensed water condensed in condenser 7, the
condensed water may be introduced into an apparatus for removing
residual monomers and treated again.

The present invention will next be described in.more

15 specifically by way of Examples and Comparative Examples.
However, the scope of the present invention is by no means
limited by such specific examples.

In the following Examples and Comparative Examples,
evaluations were made as follows:

20 (1) Method for determining concentration of residual monomers:

A PVC slurry which was subjected to a treatment for removing
residual monomers and discharged from PVC slurry discharging
port 12 was sampled and dehydrated. Subsequently; the
concentration of residual vinyl chloride monomers in vinyl

25 chloride polymers in the range of ppb was determined by Head

Space method using a gas chromatograph 9A (trade name) produced

by Shimadzu Corp. Determination conditions were in accordance



17 42 with the anbient air. Since the ink is inpregnated under a | ow
pressure, there is substantially no air |ayer or pocket enclosed by the ink
in"the ink- inpregnated nenbers 61, 62. Therefore, any expansion of the air
in the tank 2 caused by a tenperature rise or by a reduction in atnospheric
pressure is released through the air hole 42, so that the pressure in the
tank 2 is equalized to atnospheric pres e and does not force the ink out
of the ink tank 2. The ink tank 2 7s therefore protected froman ink
outflow dug to variations in tequrature and at nospheric pressure, and is
capabl e oFiERphRosA Lt ASTE 443, and FER waskusgAkfor able tdrteetdr@i de
path for sugELéing ink to the wire have di nensi ons dependent on the
accuracy BFCtHBshapes of the conponents. Since the conponents can be

ily f ith._high di | | by. | di ng, the ink tank
> and t he P RRMEHRGR hok SRR, AR ST feoBRdRE 1 9BEcur ate and have o
bl e ink ) Rty The | Kk t I nk. gui th
casi |y bo asdumiced AE b bptert Badhackaror sudlRn oF Anmifiat pifonerar
' i ned ' J def or,mat i f I i od of
and Ban KEBEESRRYATSFed o FaRatr HIOE SRy ABeA QL o o aiiiA cat | o
ef fected QY1468 ifko pvc plASSRAWR kheFEY i Bwing! HombOK: GLSA Sl At el 2" P

has
the following roll conditions, and then degree of thermal

degradation was determined according to the method of JIS K7105.

It indicates that the larger the measurement value, the larger

10 the thermal degradation.
Composition:
PVC 100 parts
Tri-basic lead sulfate 3 parts
Di-basic lead sulfate _ 1 part
15 Potassium stearate 1 part
Stearic acid 0.5 part

Roll conditions:

Roll type : 8 inch roll
Roll temperature 170°C

20 | Rolling time 15 minutes
Thickness of rolled sheet _ 0.32 mm

(3) Method for évaluating fish eyes:
A PVC film prepared by processing, uﬁder'the following
‘conditions, a PVC resin obtained by drying a PVC slurry which
25 was subjected to a treatment for removing residual monomers and
sampled from sampling port 60 in Fig. 1, was divided into five

sections of 100 cm? each, number of fish eyes in each of the



nounted therein an i nk guide porous nenber 12"e which serves as an _
extension of the ink-inpregnated nenbers in the ink tank. The operation of
the ink guide menber 12" is essentially the sane as that of the nmenber 12

of  Figure 2. Figure 5 is an expl oded perspective view of an ink tank
2" which may be used in the present invention. The parts of the ink tank of
Figure 7 other than a porous nenber 60" e the sane as those in the

enbodi ment shown in Figure 2. The porous nmenber 60" has different front and
rear thicknesses so that the_thicker front portion, which is disposed

adj acent BBCERENENWAS GPRYLed tand the avaxRae Qi) the nyEbexsk wasdtskenhen

t he porous negber 60".is introduced into the tank body 40. Therefore, even
if the porousCHBRRRFEEH: has uniform hol e dianeters, the front portion

t hereof , which |sPngacent to the ink supply portlég”pg¥¥% a small er average

Dioctyl phthalate 45 parts
5 Lead type stabilizer - 4 parts

Roll conditions:

Roll type 6 inch roll

Roll temperature 150°C

Rolling time 5 minutes
10 Thickness of rolled sheet 0.32 mm

(4) Method for evaluating adhesion of PVC particles on the wall
of a tower for removing residual monomers:

After the operation for the same grade with a tower for
removing residual monomers for 48 hours in total, the wall

15 surface of the chambers in which a PVC slurry was introduced was
obéerved to confirm the extent of adhesion of PVC particles.
Evaluation was made according to the following criteria:

A . . . . Inside wall of a tower maintained a metallic luster
and PVC particles were not adhered on the wall surface.

20 B . ... PVC particles were adhered on the wall surface, but
they were readily removed by washing with water.

C . . .. PVC particles were adhered on the wall some of
which particles were not reﬁoved by washing with water and
discolored brown.

25 | D . . . . PVC particles were adhered in a layer form and
discolored dark brown.

Example 1



hol e. di anmeter, with the hole diameter becom ng progressively greater toward
the rear portion, which is renote fromthe ink supply port 41, at the tine
when the porous nmenber 60" is placed in the ink tank body 40. The porous
menber 60" is structurally equivalent to a plurality of porous sheet |ayers
of different average hol e dianmeters which are placed in the ink tank body
40" wth the average hole dianeters becqﬁ%ng progressively greater fromthe
front to rear portion of the nmenber 60" herefore, the operation of the

por ous nenber 60" is baS|cauﬂ¥ the sane as .that of the poroug penbers 61,
62 shown in FFa@r@pparatus £ Fﬁﬂﬂﬂ%ﬁ§1rﬁﬁéd€ oHPHQWFr fuged in Bxanple| g

tank 2 is_p ed above the ter he ank 2 elo

bel ow thelv\i’?ﬁisat% %ﬂ;‘i’l’i“é% szlq‘t‘?[]tl it Oa’é’né'fnt lﬂﬁro&gﬁg Re “H aha&]
guiding p ﬁ %gescrlbed ah /S In the constructions descri bed
above, i G| é% %u}QHﬁrough a sinple construction froman ink

t ank to tg? F&ﬁé fé%“& 'E%s gll %gbﬁe§gably attached to the distal

end of the’wre or pro u0|n sta € and proper ink dot density. The ink

wi || gnot be "E‘Elﬁﬁéfp‘gfg’% é}_eslnk guide path andgthe risk of a supply

fallure wi || be reduce e quantity of ink absorbed in the ink guide path

is smaller thpgc WHE-Pei dtiodRRSiigVIoT 3 dnsowerar paogeaBat at NEYREER, a

por ous

fifth, sixth, seventh,'and eighth chambers from the bottom.

b) Perforated plates

Diameter of plates: _ 1500 mm
10 Diameter of small holes: 1.3 mm
Opening ratio: 0.3 % (total area of

small holes/area of perforated plate)

Partition walls: 500 mm
Width of treating passages: 200 mm
15 c) Hot water ejecting apparatus
Diameter: 900 mm
Shape: , Ring shape having a

pipe diameter of 50A (outside diameter 60.5 mm)
d) PVC slurry introducing portion
20 Diameter of PVC slurry introducing pipe: 80A to 150A
(D/d= 150/80)
Diameter of PVC slurry introducing port: 150A
Type of valve: Ball valve
A PVC slurry (containing 30 % by weight of a homopolymer of
25 vinyl chloride having an average polymerization degree of 1000
and containing 25000 ppm of vinyl chloride monomers) after

polymerization reaction was quickly transferred to slurry tank



19 nmenber is used to apply ink to the distal end of the wire. Therefore,
any wasted ink which is not used for printing is of a small quantity, and
hence substantially all the ink in the ink t4ank can effectively be used
for printing. If the ink tank runs short of ink, or if the ink in the
ink tank is rendered highly viscous by being dried at a high tenperature,

or if the supply of ink fails due to it olidification, a fresh cartridge:
ink tank can be nmounted in place so that fresh ink can i medi ately be
supplied to the distal end of the wire for resuming the, desired printjng
operationl, fed teheqk e¥¢hangen e y¥idds oumped 91’5038, mighi fiegtedy &ir s

due to varjations i eaperature an%h t nospheri.c pressare and a stable ink
[

dotdensi FJShs 95?15"3%? AR i€ SRIBTLNGT PRCTAL TaRNFLS o
T S A P AT M bRl e ol
el funct] g5y UG 640114 il SRR SRR G2S e B ghed 390 apigere

s g PVC slurry flowed on treating passages divided with partition

walls on perforated plates 32 to 38 and was subjected to a

monomer removal treatment with steam (106°C, 600 kg/h) ejected

from the small holes of perforated plates. PVC slurry flowing
on the perforated plates was heated to 100°C with the steam,

10 flowed down to a lower perforated plates through a flow-down
pipe, and was discharged from tower 12 for removing residual
monomers through PVC slurry discharging port 12. Subsequently,
the PVC slurry was fed to heat exchanger 3 with pump 5, cooled
down to 50°C with the heat exchanger, and then introduced into

15 PVC slurry tank 6.

Vinyl chloride monomers removed from the PVC resin slurry by
contacting with steam on the perforated plates and reached up to
the top of the tower while being accompanied with the steam, led
through deaerating port 11 to condenser 7 where they were

20 separated into vinyl chloride monomers and condensed water. The
separated vinyl chloride monomers were fed to a liquidation and
recovery process. When a large amount of vinyl chloride
monomers were contained in the condensed water, the water was
intfoduced again into the apparatus for removing residual

25 monomers from PVC slurry introducing portions and treated again.

Results are shown in Table 1, and it is seen that residual

vinyl chloride monomers were capable of being removed down to



sinple in construction, it takes up only a snmall space. Were a

mul ti-colour printer head enpl oys ink supply systens as descri bed above,
the ink supply systens for different ink colours can be spaced widely so

t hat any unwant ed col our m xi ng can be avoi ded.

20 According to a further aspect the invention provides a dot matrix
printer head conprising an ink supply tagk provided with an ink supply
port, the ink supply tank containing ink absorbing neans from which i nk may

F EZfefbﬁ &EﬁeLBEB%‘iﬁﬁ#%ﬁ%é ﬁ?ﬁﬁ%ﬁ#ﬁ?ﬁ %F@%%F ‘?éééigﬁiegziﬁ%ghr9281'=ﬁﬁkd
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absor bi ng
introduced and the wall surface of chamber 56 was not observed.

5 Example 2
A PVC slurry was treated in the same manner as in Example 1-
with the exception that a slurry containing 30 % by weight of a
homopolymer having an average polymerization degree of 700 and
containing 25000 ppm of vinyl chloride monomers was used as PVC
10 slurry and the slurry was introduced from PVC introducing port
19 (chamber 59).
Results are shown in Table 1, and it is seen that residual
vinyl chloride monomers were capable of being removed down to
320 ppb in Example 2. Yellowing index of the PVC resin was
15 7.72. Besides, adhesion of PVC particles on the wall surface of
chamber 59 was not obéerved. Further, evaluation of fish eyes
was conducted to be extremely as few as 7 in 100 cm2 of the PVC
film.
Comparative Example 1
26 The same PVC slurry as used in Example 1 Qas treated with
the same apparatus for removing residual monomers having the
same specifications as in Example 1 with the exception that the
apparatus had a slurry introducing pipe ﬁaving a pipe diameter
of 80A (D/d= 1) and a slurry introducing port having the same
25 diameter only at top chamber of the tower. '
Results are shown in Table 1. Whereas residual vinyl

chloride monomers were capable of being removed down to 180 ppb



means so that the remaining portion of the inner wall surface is spaced
fromthe ink absorbing neans. Alternatively, the ink supply tank may have
a plurality of the said inner wall surfaces each of which has a said

proj ecting portion. Further, the ink absorbing neans nay conprise first
and second porous nmenbers which are in contact with each other so that ink
may flow fromone to the other. Preferak{y the ink supply port is arranged
to receive ink fromthe second porous nenber, the first porous nenber

Cavond porBuCoRERBEr VS BEaBb it o (he Faiiomin D d5Rien vHE PrR4aBE8! bi ng.
' wh . I vel d '
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further may haygyépeformpregnated with ink at a pressure |ower than
at nospheric pressure, Preferably in the range 5-10 mm Hg.

5 Comparative Example 2
Comparative Example 1 was repeated by using the same
apparatus as used in Comparative Example 1 with the exception
that the same slurry as used in Example 2 was used.
Results are shown in Table 1. Whereas residual vinyl
10 chloride monomers were capable of being removed down to 300 ppb
in Comparative Example 2, the yellowing index was 8.76 and
thermal degradation was progressed than that in Example 1.
Besides, PVC particles were adhered on the wall surface of
chamber 59 and they were unable to remove even by washing with
15 water. Further, evaluation of fish eyes was conducted to be as
great many as 2787 in 100 cm2 of the PVC film, and the PVC was

unsuitable as final product.



21 According to a still further aspect the aforenenti oned dot matrix
printer head may conprise a printing wire, a distal end portion of which is
nounted in a wire guide hole or holes of a wire guide nmeans, a portion of
the wire guide neans being arranged to receive ink fromthe ink absorbing
means and the wire guide neans having a capillary ink path which

comuni cates both with the said portion the wire guide neans and with

the distal end portion of the printing wre.
-2
- Table 1
Example | Example | Compar- |Compar-
1 2 ative ative
example |Example
1 2
PVC slurry used (*) [a] [b] [a] [b]
Volume of micropores in 0.33 0.23 0.33 0.23
PVC (ml/g)
Number of chambers in tower 8 8 8 8
Chamber No. in which PVC 5 8 8 8
slurry was introduced (*¥*)
Concentration of residual 230 320 180 300
monomers in PVC slurry at
sampling port (ppb)
Yellowing index of PVC 2.52 7.72 6.84 8.76
molded product (AYI)
State of adhesion of PVC
particles in PVC slurry A A D C
introducing chamber after
operation of 48 hours
Number of fish eyes - 7 - 2787
(number/100 cm?2)

(*) PVC slurry used:

[a] * * * Homopolymer of vinyl chloride having a polymerization

degree of 1000, slurry concentration 30 % by weight,

concentration of residual monomers: 27000 ppm

[b] + * * Homopolymer of vinyl chloride having a polymerization

degree of 700, slurry concentration 30 % by weight,

concentration of residual monomers: 25000 ppm



CLAIM5  An ink tank for supplying a proper anmount of ink needed.to a dot
matrix printer head, wherein the ink tank is detachably nounted on the

pri nter head body, the ink tank conprising a top wall (50), a bottom wall
(40a) and wal | s (40b, 40c) extendi ng therebetween, an ink supply port (41)
which is arranged in the bottomwall (40a) to receive ink fromat |east one
porous nenber (60"; 61, 62), which is imgegnated with ink under

subat nospheri c pressure and has substantially no air |ayer or pocket

encl osed by the ink, t he at st _one_porous mepber (60" 61,. 62) being
arranged irﬁﬁ?@h@?éﬁ%-§ﬁbﬁ”& PXHI? QrEYdY%%t+?EF %¢%h, ridges or a
artition wall- (44, .47, 48, 51) of, at ne wall (40a 40b 40c, 50
Eont acts the at Ieagf1 BReT plPo L nEREER %@S BatY A4S s]cfnﬁ%q G a8 ni) ng

portion of the at |east one wall k (40 0 i s spaced at a
di stance fromthe afou%& Sﬁgm tﬁ %bttgg % & té&gr

INDUSTRIAL APPLICABILITY

5 As will be clear from the results described above, the
following effects can be achieved according to the apparatuses
of tﬁe present invention for removing residual monomers:
(1) Residual monomers can be removed at a high efficiency from a
PVC slurry while suppressing the thermal degradation of the PVC

10 at a minimum extent.

(2) When remoﬁing residual monomers, contact time of a PVC
slurry with steam can be adjusted to a time suitable to the PVC
slurry thereby prevent the PVC from thermal degradation caused
by the contact with steam for longer time than necessary.

15 (3) Residence time of a PVC slurry can voluntarily be controlled
by changing a PVC slurry introducing portion while maintaining
the amount of PVC slurry to be treated for demonomeriaztion
constant.

(4) Dispersion of a PVC slurry in the chambers of a treating

20 tower in which chambers the slurry is introduced can be
prevented to avoid adhesion of PVC particles on the wall surface
of the treating tower.

{5) When changing a PVC slurry to be treated, a PVC slurry and
PVC particles hardly remain within a treating tower, and
25 occurrence of fish eyes caused by mixing of a different grade of

slurries can be avoided.



pofous menber (60"; 61, 62) and that an air hole (42) in one of the ink

tank walls comuni cates air in the space with anbient air, the at | east
one porous menber (60"; 61, 62) having pores which progressively reduce in
si ze, and at | east one guide projection (49) being provided on the :
outside of a wall of the ink tank for guiding the ink tank in a head frane
of the printer head body. - 23 - 2. -
Ink tank as clainmed in claim1, characte?%zed i n that the capillary
attraction is successively greater al ong an i nk path.

CLAIMS

1. A methbd for removing residual monomers from a slurry
containing a polyvinyl chloride and residual monomers after

5 polymerization by using an apparatus comprising a cylindrical
tower which has plural perforated plates provided in a vertical
direction in the tower, plural chambers formed respectively on
the perforated plates serving as the bottom surface of the
chambers, slurry introducing portions provided at two or more of

10 said chambers, flow-down sections provided between the
perforated plates so as to allow the slurry to sequentially flow
down from the perforated plate of an upper chamber to the
perforated plate of a lower chamﬁér, a steam introducing port
provided at a bottom portion of the tower, a deaerating port

15 provided at a top portion of the tower, a slurry discharging
port provided at a chamber positioned lower than the chambers
having said slurry introducing portions, and a hot water
ejecting means provided directly under said perforated plates
and directed toward at least the lower surface of said

20 perforated plates characterized in that the amount of the slurry
introduced is 0.1 to 300 m3/h per 1 m2 of the area of the
perforated plates forming the bottom surface of said chambers
and the linear velocity of the slurry at the slurry introducing
port of the chamber is 6 m/sec or lower when the slurry is

25 introduced from said slurry introducing portions.
2. BAn apparatus for removing residual monomers from a slurry

containing a polyvinyl chloride and residual monomers after

* c L M S *



3.5 Ink path as <clained in one of <clains 1 or 2

characterized in that said ink supply tank (2") is formed with a
plurality of ink-supply sections, each of sai d i nk-supply sections
havi ng an i nk-supply delivery port, each said ink-supply sections
contai ning an ink absor bi ng nenber (60"; 61, 62) fornmed by said

por ous menber and inpregnated with ipk, each said ink absorbing
menber substantially filling its respective ink-supply section, and
said i nk-supply sections carrying.ink of different colors 4, I nk
tank as cFgﬁgﬂﬁrﬂﬁa&ﬁ?noﬁBaBFcFﬂ€lb?@c%%r?&PQﬂQQQn§PParat@ﬁa¢QEPEABQ§da|n
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accoﬁd'”gsuEQaCQHXf Che ¢EmbPECGHANGy G T ucing portions provided at
two or more of said chambers, flow-down sections provided
between the perforated plates so as to allow the slurry to
sequentially flow down from the perforated plate of an upper
chamber to the perforated plate of a lower chamber, a steam
10 introducing port provided at a bottom portion of the tower, a
deaerating port provided at a top portion of the tower, a slurry
discharging port provided at a chamber positioned lower than the
chambers having said slurry introducing port, and a hot water
ejecting means provided directly under said perforated plates
15 and directed toward at 1eaét the lower surface of said
perforated plates, said slurry introducing portions comprising
slurry introducing ports provided at said tower and slurry
introducing pipes connected to the slurry introducing ports, and
the inside diameter of the slurry introducing pipes being
20 enlarged to 1.2 times or more toward the slurry introducing
ports.
3. The apparatus for removing residual monomers according to
claim 2 wherein an on-off valve is provided at the slurry
introducing portion provided at a chamber positioned below the
25 uppermost chamber.
4. The apparatus for removing residual monomers according to

claim 3 wherein the on-off valve is a ball valve.

TN O N L



characterized in that the gui de projection (49) is cylindrical .

- 36
5. The apparatus for removing residual monomers according to
claim 3 wherein a hot water ejecting means is provided between
the slurry introducing port and the on-off valve in the slurry

introducing portion with the hot water ejecting means being

5 directed toward the on-off valve.

* [ L M S *



