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PROCESS FOR. PURIFYING POLYCARBONATE RESIN SOLUTION ’Z‘é ) 0 ;
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BACKGROUND OF THE INVENTION
1) Field on the Invention

The present invention relates to a process for
purifying a polycarbonate resin solution.and more
particularly to a process for purifying a poiycarbqnate
resin solution by efficient separation between an
organic solvent solution of the polycarbonate resin and
an aqueous solution containing contaﬁinations from a

polycarbonate resin emulsion.

2) Prior art

Presently, as a process for producing a
polycarbonaté resin, é conventional process for.
producing a polycarbonate resin by an interfacial
polycondensation method using a halogenated organic
solvent such as methylene chloride is applied. In the
process for producing a polycarbonate resin by the
interfacial polycondensation method; a mixture of an
organic solvent solufion oﬁ a polycarbonate resin {
hereinafter, sometimes abbreviated as “ oil phase”
or “0” ) with an aqueous solution (hereinafter,

sometimes abbreviated as “W’ ) 1is obtained at the time



of the completion of the pdlycondensation. Since tﬁe
organic phase containing a polycarbonate resin contains
contaminations as by-products during the
polycondensation and an alkali aqueous solution and

. forms an emulsioﬁ, separation between the organic
solvent solution and the aqueous solution from the
emulsion need to be.performed.

Moreover, in order to remove a verf small
amount of contaminations remained-in ‘'the organic sb;vént
solution of a polycarbonate resin, a method for rinsing
out the contaminationé by adding an alkali_aqueous
solution, an acidic aqueous solutioﬁ, pure water, etc.,
is usually applied. However, in thé ﬁethod, when a
mixture of a polycarbonate resin solution and a rinsing
liquid is v;gorously stirred, an emulsion often forms.

Hitherto, in order to perform separation
between the organic solvent solution and the aqueous
solution from the emulsion,.a liquid-liquid centfifugal
separator or a settler has been used. However, when the
emulsion is separéted'with a centrifugal separator, the
centrifugal separator itself is not only expensive, but
also maintenance_cost of the centrifugal separator ahd
electric power for its operation bécome very large.
Further, unplanned stopping of the centrifugal separator

has been often caused due to failure and abrasion of
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driving portion or rotating portion.

The separation by settling caused defects that
a settler and hold-up time became large in order to
ensure hold up time for separation, even if a separation
plate or a baffle plate is inserted inside.

Aslmethods to solve such problems, processes
of separation by aggregation are known, for example,
Japanese Patent Publication No. 46-41622 discloses.a
process for separation comprisingtbéséing g
polycarbonate resin solution through a filtering layer
having a confact angle with water of 40° or belbw.
Howéver, in the process, since it.yas comparatively
difficult fo separate minute water particles, it was
necessary to pass repeatedly the polycarbonate resin
solution through the filtering 1ayer.'Further, since
contamination from a materiai of the filtering layer .
occurred and it took a time for separation after passing
through the filtering layer, comparatiﬁely large settler
was required.

Further, Japanese Patent Kokai (Laid-open)
No. 7-309940 discloses a process of separation
comprising mixing a polycafbonate resin solution with an
aqﬁeous washing liquid to form én oil droplet-in-water
type emulsion and performing washing and then passing

the emulsion thus washed through a filtering material:



Howevér, in the process, sincé a treating quantity for
separation was increased, there caused problems that a
large scale of instrument for separation and waste water
disposal facility were required.

Japanese Patent Kokai (Laid-open) No.55-104316
discloses a process for separation between the organic
solvent phase and the aqueous phase comprising passing a
polycarbonate resin solution emulsified with.ansaqueous
washing liquid of pH 2 to 14 through a fiber-layer'wifh
a depth of 10 to 500 mm and an apparent density of 0.2
to 0.7 g/ml at a space velocity of 0.01'to_2 cm/second.
HoweQer, the process caused defects.that since the
filtering layer héd a large_depth, pfessure loss through
the filtering layer due to the filler occurred, and the
filtering material was flowed out and a settler was
necessary.

Japanese-Patent Kokai (Laid-open) No. 9-104747
discloses a process which comprises washing a crude
polycarbonate solution with washing water under stirring
and thep performing separation between the wéter phase
énd the organic phase qontaining a polycarbonate resin
from the crude polycarbonate resin containing the
washing water by settling or centrifugal separation and
filtering the organic phase containing a polycarbonate

resin through a filter with pore size 20 to 180 um at a



filtering velocity of 60 to 1000 mm/min. Hoﬂever, in the
process, although settling or centrifugal separation
should be performed before filtering with a filter, it

- waé very difficult to separate an emulsion composed of
the organic solvent solution of a polycarbonate resin
and the aqueous. solution by settling, and even if it is
possible to separate, a settler becomes very large since
a lohg time 1is necessary to ensure hold-up time;
Moreover, when centrifugal separétidﬁ'is performed;_ag

| descfibed above, maintenance cost of centrifugal
sepérator and eleqtric powerlfor its operation become
very large and it is necessary to pfovide a spare
centrifugal separafor for unplanned stopping of
centrifugai separator, so that operation becomes
complicated;

On the other hand, in molded articles in which
mixing—in of dusts need be diminished as much as
possible, for example, molded articles such as compact
disc, laser disc, optical card, MO disc and DVD.utilized
.characteristics of polycarbonate including transparency,
heat resistance, hydrolysis resistance and dimension
stability,.reduction of dusts has been required since
mixing-in of dusts exerts bad influence on reading and
writing of signals of submicron.

It is preferable that polycarbonate resin as



an optical ﬁaterial contains a small quantity of

“dust” as far as possible. The “dust” herein is a
'substance_having a short diameter 0.5 um or above
derived from dusts and rubbishs in the atmosphere,
contaminations contained in raw materials, floating
substances remained in a solvent, metal powders due to
abrasion of pneumétic pipes or instruments, etc., which
causes troubles such as reading errors, writing errors
by remaining in an optical disc afd can be"determiﬁgd.
according to measuring equipments such as optiéal
microscope and minute particle counter obtainable on the

market.

SUMMARY OF THE INVENTION

An object of the present invention is to
overcome above-mentioned defécts of prior art and
provide a procéss for purifying a polycarbonate resin
solution by efficient separation between an organic
solvent solution of the polycarbonate resin énd an
aqueous solution containing contaminations from a
poljcarbonate resin solution.

As a resuit of extensive studies to solve
above-mentioned prior art problems, the inventors'have
found that when an water-in-oil dispersion type (W/0)

emulsion composed of a mixture of an organic solvent
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’solution with an aqueoue solution and having water
particles with an average diameter 1 to 100 um in an oil
is passed-through a metallic filter having a filtering
precision of 10 to 200 pm, a water phase in the emulsion
is temporarily captured with the metallic filtering
material and then the water particles are efficiently
aggregated and grown on the metallic filter surface at
the time of extrusion from the metallic filter;enduthe
mixture of the oil phase with'theﬁeqﬁeous phase is' |
passed through the metallic filter without remaining on
the metallic filter, and then separation between the
organic solvent solution of the pdlfcarbonate resin and
the aqueous solution containing contaminations can be
readily performed by settling of the mixture of the oil
phase with the aqueous phase passed through the filter
for a prescribed time, thereby obtaining a polycarbonate
resin solution reduced contaminations and dusts, and
have accomplished the preeent invention.

That is, the present invention provides a
process for purifying a polycarbonate resin solution
‘which comprises:

passing a water;in—oil dispersion type (W/0)
emulsion composed of a mixture of an organic solvent
solution containing a polycarbonate resin with a aqueous

_solutlon and having water partlcles with an average
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diameter of 1 to 100 pm in an oil through'a metallic
filter having a filtering precision of 10 to 200 pm, and

then, settling the mixture for 1 to 30 minutes
to perform separation between the organic solvent
solution containing a polycarbonate resin and the
aqueous solution. |

Further,'the present invention provides a
process for purifying a polycarbonate resin éolution
which comprises: -

passing a water-in-oil dispersion type (W/0)

"emulsion composed'of a mixture of an organic solvent
solution containing a polycarbopatg-resin with a aqueous
solution and having water particles with an average
diameter of 1 to 100 um in an oil through a priﬁary
metallic filter having a filtering precision of 1 to 100
m,

then, passing the mixture through a secondary
metallic filter having a filtering predision of 1.1 to
20 times to a filtering precision of said primary
metallic filter, and

then, performing separation between the
organic solvent solution containing a polycarbonate -
resin and the aqueous solution.

The present invention provides also a process

for purifying a polycarbonate resin solution which
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comprises:

passing a water-in-oil dispersion type (W/0)
emulsioﬁ composed of a mixture of an orgaﬁic solvent
_ solution containing a polycarbonate resin with a agueous
solution and having water particles with_an average
diameter of 1 to 100 um in an oil through an acid-
treated in advance metallic filter having a filtering
precision of 10 to 200 pum, and

then; performing separé££oﬁ-betwéen the
organic solvent solution containing a polycarbonate

resin and the aqueous solution.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described in
detail below.

The process for a polycarbonate resin of the
present inventiﬁn comprises the same process as prior
process for producing a polycarbonate resin, i.e., a
solution process including an inﬁerfacial polymerization
process and a pyridine brocess combrising reacting
dihydric phenol with phosgene in the presence of a small
amount of a molecular weight modifier and optionally a
branching agent. Solvent soluble polycarbonates such as
aromatic homo- or co-polycarbonates used conventional

bisphenols, branched polycarbonateé and polycarbonates

-9 -



introduced a long cﬁain alkyl group(s) of terminal
modifier, having a viscosity average molecular weight of
1,000 to 100,000 are applicable. Furthef,'styrene-
grafted products of a polycarbonate having carbon-carbon
double bonds aslterminal stopping agent or comonomer and
copolymers of polystyrene having a phenolic hydroxyl
group (s) with a polycarbonate also are applicable. As
conventional aromatic polycarbonate,.particuiafly,“
polycarbonates used 2,2—bis(4ahydfoxfbheny1) propaﬁo
(bisphenol A) is exemplified. Polycarbonate copolymers
obtainable by combination of bisphenol A and 1,1-(4-
hydroxyphenyl} cycloliexane [bisphenol'Z] or 2,2-bis (4~
hydroxy-3,5-dibromo phenyl) propane (tetrabromobisphenol
A) , branched products thereof and long chain alkyl
terminal-modified prodﬁcts.thereof also are applicable.
Examples of the bisphenol to be used in the
present invention include bis(hydroxyaryl)alkanes
including bis (4-hydroxphenyl)methane, bis (3-methyl-4-
hydroxphenyl)methane, bis(3-chloro—4—hydroxpheny1)
methane, bis(3,5-dibromo-4-hydroxphenyl)methane,1,1-
bis (4-hydroxphenyl)ethane, 1,1-bis(2-t-butyl-4-hydroxy-
3-methylphenyl)ethane, 1,1-bis(2-t-butyl-4-hydroxy-5-
methylphenyl) ethane, 1-phenyl—1,1—bis(4-hydroxy;3-.
methylphenyl) ethane, 2,2-bis(4-hydroxyphenyl) |

propane (bisphenolA ; BPA), 2,2-bis(3,5-dibromo-4-
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hydroxyphenyl) propane (TBA) , 2,2:bis(4—hydroxyphenyl)
butane, 2,2-bis(2-methyl-4-hydroxyphenyl)propane, 2,2-
bis (4-hydroxy-3,5-dichlorophenyl)propane, 2,2-bis (4-
hydroxy-3,5-difluorophenyl) propane, 2,2-bis(4—hydroxy-'
3,5-dimethylphenyl) propane, 2,2-bis(4-hydroxy-3-
bromophenyl) propane, 2,2-bis(4-hydroxy-3-
chlorophenyl)propane, 2,2-bis(4-hydroxy-3-
méthylphenyl)propane, 2,2-bis(4-hydroxy-3-
fluorophenyl)pfopane, 2,2Fbis(4-ﬁ§drdkypheﬁyl)octaﬁe, 1
,1—bis(4-hydr§xyphenyl)-1-phenylethane, 2,2-bis (4-
hydroxy-3-methylpheny1)propane, 2,2-bis(3-bromo-4-
'hydroxy—S-chlorophenyl)propane; 2,2—pis(3-phenyl-4—
hydroxyphenyl) propane, 1,1-bis(2-n-butyl-4-hydroxy-5-
methylphenyl) butane, 1,1-bis(2-t-butyl-4-hydroxy-5-
methylphenyl) butane, 1,1-bis(2-t-butyl-4-hydroxy-5-
methylphenyl) isobutane, 1,1-bis(2-t-amyl-4-hydroxy-5-
methylphenyl) butane, 1,1-bis(3,5-dichloro-4-
hydroxyphenyl) butane, 1,1-515(3,5-dibromo—4-
hydroxyphenyl)bﬁtane, 4,4—bis(4-hyroxypheﬂyl)heptane,
1,1—bis(2—t-butyl—4-hyr6xy—S—methylphenyl)heptane, 2,2-
bis (4-hydroxyphenyl)octane and 1,1-bis(4-hydroxyphenyl)
ethane; bis (4-hydroxyphenyl) cycldalkanes including 1,1-
bis(4-hydroxjphenyl) cyclopentane, 1,1-bis(4-
hydroxyphenyl )cyclohexane (bisphenol Z ; BPZ), 1,1F

bis (3-methyl-4-hydroxyphenyl) cyclohexane, 1,1-bis(3-
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cyclohexyl—4—hydroxyéhenyl) cyclohexane, 1,1-bis(3-
phenyl-4-hydroxyphenyl) cyclohexane and 1,1-bis(4-
hydroxyphenyl) -3,5,5-trimethylcyclohexane;
dihydroxybiphenyls. including 4,4}-dihYdroxypheny1, 4,4'-
dihydroxy-2,2'—dimgthylbiphenyl, 4,4'-dihydroxy-3,3'-
dimethylbiphenyl and 4,4'-dihydroxy;3,§'-dicyclohexyl—
biphenyl; bis(hydroxyaryl) ethers including bis (4-
hydroxyphenyl) ether and bis (4-hydroxy-3-
methylphenyl)ether ; bis(hydrbeéEYlféulfoﬁes inclﬁding
bis (4-hydroxyphenyl) sulfone and bis (3-methyl-4-
hydroxyphenyl) sulfone ; bis(hydroxyaryl)sulfoxides
including bis (4-hydroxyphenyl) sulﬁo;ides including
bis (4-hydroxyphenyl) sulfoxide and bis (3-methyl-4-
hydroxyphenyl) sulfoxide and bis (3-phenyl-4-
hydro#yphényl)sulfoxide; bis (hydroxyaryl) sulfides
including bis (4-hydroxyphenyl)sulfide and bis (3-methyl-
4-hydroxyphenyl)sulfide; bis (4-hydroxyphenyl) ketone and
siioxénes modified both terminals with phenol and a
combination of two kinds or above thereof. Among them,
bisphenol A, 1,1-bi§(4-hyroxypheny1)cyclohexane and 2,2f
' bis(3,5,-dibromo-4-hydroxy§henyl)propane are preferble.
Ekamples.of the terminal stopping agent or the
molecular weight modifier include compounds.having
monohydric phenolic hydroxyl group including
conventional phenol, p-t-butyl phenol, tribromo phenol,
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long chain’alkyl phenol, aliphatic-carbonyl chloride,
aliphatic carboxylic acid, aromatic carboxylic acid,
aromatic carbonyl chloride, hydroxy benzoic acid
alkylester and alkyl ether phenol. Further,.phenols
having a reactive double bond(s) also may be used as the
termial stopping agent. Examples of such phenols include
'phenols having an unsaturated group(s) including
-unsaturated carboxylic acids such as acrylic.aéid,nvinyl
acetate, 2—pen£enoic acid, 3-penfén6ié acid, 5-hexénoic
acid and 9-undecenoic acid; acid chlorides or
chlorofofmates such as acrylic chloride, sorbic
chioride, allyl alcohol chlorofromgte, isopropenyl
phenol chloroformate and hydroxystyrene chloroformate;
phenols having an unsaturated group(s) such as
isopropenyl phenol, hydroxystyrene, hydroxyphenyl
maleimide, hydroxy benzoic acid allyl ester and hydroxy
benzoic acid methylallyl ester.

The above-mentioned compounds may be used in
combination of conventional terminal modifiers and
usually in the range of 1 to 25 mol % and preferable in
the range of 1.5 to 10 mol % per 1.mol of above-
mentioned dihydric phenol compounds.

Examples of organic solvents to be used in the
reaction include chlorinated hydrocarbons igcluding

dichloromethane, 1,2-dichloroethane, chloroform,
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cglorobenzene, 1,1,1-trichloroethane and carbon
| tetrachloride; aromatic hydrocarbons including benzene
and toluene; ether compounds including diethylether and
a mixture of two species or above thereof.

Branched polycarbonates can be produced by
combination of above-mentioned branching agent in the
range.of 0.01 to 5 mol % and preferably in the range of
0.1 to 3.0 mol % to abqve-mentioned dihydric.phenol
compound. Examples of the.branchiﬁg'égent_include '
polyhydroxy coﬁpounds including phléfoglucine, 2,6-
dimethyl—z,é,ﬁ—tri(4—hydroxyphenyl)heptene-3, 4,6~
dimethyl-2,4,6-tri(4—hydroxyphenyl)ﬁeptene-Z, 1,3,5-
tri (2-hydroxyphenyl)benzene, 1,1;1-t£i(4-hydroxyphenyl)
ethane, 2,6-bis(2-hydroxy-5-methylbenzyl)-4-methyl
phenol and a , «a ‘,'a "-tri(4-hydroxyphenyl)-1,3,5-
triisopropyl benzene, 3,3—bis(4-hydroxyphenyl)
oxyindole (=isatinbisphenol), 5-chloroisatinbisphenol,
5,7-dichloroisatinbisphenol and 5-bromoisatinbisphenol.

The molecular weight of the polycarbonate
resin is in the range of viscosity average molecular
weiéht 1,000 to 100,000 ana considering from properties
to be required such as impact resistance and abrasion-
resisténce of mglded article and molding, preferably in

the range of viscosity average molecular weight 5,000 to

50,000.
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Usually, the interfacial polycondensation
comprises reacting an aromatic bisphenol compound
dissolved in a caustic alkali aqueous solution with
phosgene in the presence of an organic solvent under
agitation, if necessary, adding a polycondensation
catalyst thereto. It is preferable that the
concentration of ﬁolycarbonate resin in the
polycondénsation reaction is 30 % by weight or below as
an organic sol?ent solution. WheﬁJthé-concéntratioh,of
polycarbonate ;esin is too high, it is not preferable
since viscosity of the reaction mixture becomes high.

After the completion of po;ycondensation
reaction, a mixture composed of an organic solvent
solution of a polycarbonate resin (oil phase) and an
aqueous solution containing contaminations such as
chlorides, carbonates and caustic alkali as by-products
(aqueous phase) is obtained. The mixture affer the
completion of the polycondensation is W/0 (water-in oil
dispersion type) in many cases, and rarely separates
into the oil phase and fhé aqueous phase, However,
usually, after the separation, some water is still
contained in the o0il phase and minute particles of the
polycarbonate resin solution floats in the aqueous
phase.

Further, as a process for obtaining a high
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purity of polycarbonate resin solution in which
contaminations have removed from an organic solvent
solution of a polycarbonate resin, a process for
purifying a polycarbonate resin solution comprising
adding a washing water such as an alkaline aqueous
solution, an acidic aqueous solution and pure water to
the organic solvent solutioﬁ of a polycarbonate resin to
'mix with stirring is applied. Such washing méy'be
applied in combination of_two-speéies"or above, whiqh.
~can be Apﬁlied also to the present invention.

Any instruments intended liquid-liquid mixing
obtainable on the market can be used in mixing of an
organic solvent solution of a polyca?bonaté resin with
washing water. In order to obtain desired stirring
efficiency, one-direction rotation type agitator,
reciprocal inversion type stirrers, inline mixers,
static mixers, orifice mixers, fullzones (manufactured
by Shinko Pantec k. k., Japan), maxblend (manufactured
by Sumitomo Jukikai Kogyo k. k., Japan), homomixer
(manufactured by Tokushukika Kogyo k. k., Japan) or
Sulzer mixer ( manufactured b& Sumitomo Jukikai Kogyo k.
k., Japan) are suitable.

Emulsion composed of an oil phase and_an
aqueous phase includes O/W (oil-in-water type emulsion

and W/0 (water-in-oil type) emulsion. In the present
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invention, in order to reduce waste water, w/6 (watgr-
in-oil type) emulsion is formed. The diameter of water
particles in an oil phase is preferably average 1 to 100
pm, depending upon concentration of polycarbonate resin
solution, pH of aqueous solution, species of washing
water and volume ratio of an oil phase to an aqueous
phase. When the diameter of Watgr particlesis above
average 100 um, it is not preferable since wéshing”
effects are diminished, whereas Béidﬁ'average 1 um;_i£
is not preferable since separation efficiency is
lowered. |

In the present invention('since the organic
solvent solution of a polycarbonate resin mixed with
washing water haé abéve-mentidned average diameter of
water particles, an emulsion is usually formed without
separating readily into an oil phase and an aqueous
phase, even if stirring is stopped.

It is preferable that the emulsion has a
viscosity of 10 to 500 cp. In order to make the
viscosity of the emulsidd smaller than 10 cp, the
polycarbonate resin solution need be diluted with an
organic solvent, so that it is not preferable since a
treating quantity for a filter is increased. When the
viscosity is above 500 cp, it is not preferable since

the aggregation function of water particles on a
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filtering ma%erial is deteriorated or pressure loss
through a filter becomes large.

In the process of the present iﬁvention, the
emulsion composed of a mixture of an organic solvent
solution of a polycarbonate with an aqueous solution
formed at the time of the completion of polycondensation
or in the purifying step with washing water is passed
through a metallic filte;; When the emulsion ié*passed
through the metallic filter, m;ndfélﬁéter §artic1eé_a;e
captured with a filtering material constifuting the
metallic filter and then the water particles extruded
from the filtering material are effigiently aggregated
and grown on the filtering material, and the mixture of
the o0il phase with the aqueous phase are passed through
the metallic filter without remaining én.the metallic
filter.

The metallic filter has preferably a filtering
precision of 10 to 200 um and more preferably 10 to 100
- pm. The filtering precision defined in the present
invention means absolute filtering precision in which a
filtering efficiency of hard contamination in a
specified pore diameter of the metallic filter is 100 %.

When the filtering precision of the filter is
below 10 um, the aggregation effect of watef particles

'is increased, but blockage of the filter due to
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contamination occurs and’pressure loss through tﬁe
filter is increased, so that it is not preferablé since
running cost for regeneration or renewal of the filter
is increased. Further, when the filtering precision of -
the filter is above 200 um, the aggregation effect of
water particles . is decreased, so that it is not
preferable since separation of emulsion become
unsatisfactory.

It is preferable that liheaf velocity of-tpé
polycarbonate fesin emulsion dufing passing through the
filter, i.e., filtgring velocity is selected from the
range of 0.01 to 20 cm/sec. When thgifiltering velocity
is below 0.01 cm/sec, it is not preferable since the
number of filter to be required is increased, so that an
~apparatus becomes a large scale, whereas above 20 cm/sec
separation of the emulsion through the filter becomes
insufficient, so that it is not preferable since
complete separation cannot be attained in settling of
post step.

The metallic filter is preferably formed of a
metallic fiber and more preferably of non-woven fabric.

The material of the metallic filter is not
limited. Erom the viewpoint of aggregation effect,
pressure loss through the filter, solvent resistance and

corrosion resistance, it is preferable to use an
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austenitic stainless steel or a nickel alloy,
.particularly, at least one material selected from the
group consisting of SUS304, SUS304L, SUS316, SUS316L,
SUS317, SUS317L and SUS347 or hastelloy, incoloy or
monel.

Regarding the depth of the filter, the larger
the depth is in the degree to cause no problem for
pressure loss through the filter, the larger'effect_is
provided. The depth of the filter is usually 0.1 mm_té
200 mm, preferably 0.1 to 100 mm and more preferably 0.2
to 50 mm.

Acqording to above-mentioﬁed procedure, the
emulsion composed of an organic solvent solution of
polycarbonate resin and an agueous solution is
overflowed accbmpanying separation between the o0il phase
and the aqueous phase. However, although water particles
becdme larger than those in the state of emulsion,
separation between the oil phase and the aqueous phase
is not perfect;y performed. A;éordingly, in the present
invention, the mixed liquid overflowed from the filtér
is settled for 1 to 30 minutes, whereby separation
between the o0il phase and the aqueous phase is perfectly
performed. When fhe settling time is below one minute,
separation_effect is not sufficient, whéreas above 30

minutes it is not preferable since. a large settler
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becomes necessary. The settlgr may be é simple residence
vessel or a settler used known arts including a
inclination plate .

Further, when settling is performed for the -
mixéd liquid overflowed from the filter, dusts contained
in the emulsion.are gathered in the interface between
the o0il phase and the aqueous phase, whereby the
concentration éf dusts in the organic solven£ sclution
of polycarbonate is lowered. In.df&eruto immigraté‘ ..
efficiently dusts from the oil phase to the vicinity 6f
the interface,'as_deséribed above, settling for 1 to 30
minutes becomes necessary. In a coqfinuous operation,

although dusts are accumulated in the interface between

the oil phase and the aqueous phase, it is preferable to -

rémove the o0il phase and the aqueous phase in the
vicinity of the interface and transfer to a.
.polycondensation step or a recovery step of unreacted
phenol to treat.

An orgénic solvent solution'of purified
polycarbonate resin (oii-phase) can be obtained by.
repeating above-mentioned procedure once or the several
times. The number of dust of 0.5.to 1.Q um in the
organic solvent solution of purified polycarbonate resin
can be made 50,000 or below and further 30,000 or below

"per 1 g of polycarbonate resin. The organic solvent is
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removed from the organic solvent solution of purified
polycarbonate resin to obtain solid polycarbonate resin.
if necessary, the organic solvent is completely removed
with a drier or pelletizing is conducted with an
extruder, whereby a polycarbonate resin with a very
small content of dusts useful for opticél.materials can
be obtained.

The present invention provides a pfoéess.for
purifying a polycarbonategresin s6lution which |
comprises:

passing a water-in-oil dispersion type (W/0)
emulsion composed of a mixture of gﬂ organic solvent '
solution containing a polycarbonate resin with a aqueous
solution and having water particles with an -average
diameter of 1 to 100 um in an oil through a primary
metallic filter having a filtering precision of 1 to 100
um,

then, passing the mixture through a secondary
metallic filter having a filtering precision of 1.1 to
20 times to a filtering precision of said primary
metallic filter, and |

then, performing separation.betweeq the
organic solvent solution containing a polycarbonate
resin and the aqueous solution;

It is preferable that the primary metallic
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_filter has a filtering precision of 1 to 100 um. When
thg filtering precision of the primary metallic filter
is below 1 um, aggregatiop effect of the water particles
ié increased, but it is not preferable siﬁce-breakage of
the filtering material occurs due to blockage of the
filter with minute contaminations and increase of
pressure loss through the filter with viscosity of
polycarbonate resin solution,.and even if it ié”possible
to use continudusly the filter, if“ié.not ﬁreferabie
since.running cost is increased due to increase of
regeneration :requency by shortening of regeneration
life with contaminations and shorten;ng of life until
renewal. On the other hand, when the filtering precision
is above 100 'uym, capturing function of water pérticles
is deteriorated, so that it is not preferable since
growth of emulsion is depressed.

The material of the primary metallic filter
‘may be a non-woven fabric or various textures, among
which a non-woven fabric and a felt are preferable from
the aspect of the depth.

The secondary metallic filter has preferably a
filtering precision of 1.1 to 20 times ana more
preferably 2 to 10 times to a filtering precision of the
primary metallic filter.

When the filtering precision of the secondary
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metailic filter is smaller than that of the primary
metallic filter, pressure loss is rapidly increased, so
that it is impossible to use for a long time. When the
filtering precision of the secondary metallic filter is
too larger than that of the primary_metallic filter, it
is not preferable since continuous separation is not
performed due to extreme decrease of contact between
particles of water droplet and in case.of a high flow
speed, water pérticles are againiaiéﬁérsed"into miﬁute
pafticles to flow out. The material of the secondary
metallic filter may be a wire netting according fo
various weaves, a metallic non-woven.fabric or a felt.
It is preferable from the aspects of the
period until regeneration and regeneration cost that the
fi;tering material to be used for separation ié as
coarse as possible in the fange able to attain
continuous separatién When separation is insufficient,
it is possible to pile up several sheets of the primary
-metallic filter or increase the dépth of the secondary
metallic filter in the fange of a specified filter
depth. In order to remove minute contaminations in the
polycarbonate resin, it is advantageous tb provide with
another accurate filter from the aspects of instrument
cost and maintenance cost. Further, a protecting filter
layer more coarse than the primary filter for removal of
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contaminations and reinforcement can be provided on the
primary filter.

It is preferable that the materials of the
primary filter and the secondary filter are a high
energy material of the emulsion having a surface energy
of 200 cal/cm® or above to cause intimate contact
between o0il and water, among which a metallic material
is more preferable. Particularly, a metallic m5teria1
containing 11 to 30 % by weight of Cris preferablén
Examples of the metallic material include stainless
steels particﬁlarly, austenitic stainless steel
including, from the aspects of solvgﬁt resistance and
corrosion resistance, SUS304L.SU5304L,SUSB16, SuUs316L,
SUS317, SUS317L and SUS347 and hastelloy, incoloy and
Cr-Ni alloys, Cr-Co alloys.

The depth of the metallic filtering material
suitable for regeneration is in the range of 0.1 to 5
mm. When the depth is below 0.1 mm, strength is
insufficient, so that failure of separatioh due to
breakage occurs. When it is above 5 mm, it is difficult
to perform sufficiént-washing and activation during
'regeneration, so that it is not preferable sipce failure
of separation occurs during reuse. The filtering
material may be a texture or a non-woven fabric. A non-

woven fabric is preferable from the aspects of filtering
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ﬁrecision and thickness.
| Use of the filtering material after treating
with an acidic aqueous solution within a week before its
use or at the time of its use can provide effective
separation performance. |

In the present invention, dipping treatment is
performed for a new filtering media in édvance before
its use. As the method of dipping treatment,.a'filtering
media is dipped in an acidié aquéSﬁS-éolution. .
Circulation dipping may be applied of an acidic aqueous
solution may be passed through the filtering media set
in.a housing to be used. It is.necgésary to dip
sufficiently the entire of the filtering media in an
acidic aqueous solution. The metallic filtering media is
ofteﬁ passivated with nitric acid in regeneration
treatment. Unless acid treatment before its use in the
present invention is performed for the filtering media
‘which has completed regeneration treatments, separation
performance cannot be sufficiently regained, although
prgséure lpss and filtering precision is regained.

The acid to be used in the dipping treatment
may be pH 4 or below. It is preferable to use mineral
acids, phosphoric acid,.nitric acid, sulfuric acid .and -
hydrochloric acid which cause no degfadation of quality

due to mixing into the product.'Particularly,'when an
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~austenitic stainless steel is treated, phosphofic acid
which exerts no influence upon the filtering material
and the polycarbonate product is most suitable.

Regarding the timing of acid treatment, when
the timing is too early, it is not preferable since
concentration of acid due to vaporization of water and
progress of acid corrosion of the filtering media during
dipping occur. It is preferable to perform'usuélly.acid
treatment before a week of use of the filtér or at-thé
time of use of the filter.

The polycarbonate resin solution is
neutraiized with a mineral acid inqlgding phosphoric
acid. Therefore, acid treatment before use can be
replaced by passing an aqueous emulsion néutralized with
an acid to pH 4 or below through the filter for a while,
but it is better to treat in advance the filtering media
with an acidic aqueous solution since degradation of
quality of the product can be prevented ﬁntil separation

performance is increased.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described in
more detail below; referring to Examples, which are not
intended to limit the scope of the present invention.

Each properties were measured according to the
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following ﬁethods.

(The number of dust)

- 100 ml of a polycarbonate resin solution or an
emulsion was sampled in a clean beaker and then_the
beaker was_placed-On a hot plate of surface temperature
120 € to vaporize solvent and moisture, whereby a solid
polycarbonéte resin was obtained. 1 g of the.sdlid..
polycarbonate resin was dissolyedtin-ﬁOO cc¢ of metﬁxl;ne
chloride and the number of dust with size 0.5 to 1.0 um
was measured with.a minute particle counte;,
manufactured by Hiac-Royco Co. Ltdi; type 4100. Even if
the number of dust is measured according to any other
measuring methods, there is not large difference of the

measured value between measuring methods.

(Viscosity of resin emulsion)
The measurement was performed by E type rotary
viscometer, manufactured by Tokyo Keiki k.k., Japan,

trade name : Degital viscometer DV, L-B

(Diameter of water particle in emulsion]
.The measurement was performed by ultra-
centrifugal type particle distribution automeésuring

apparatus, manufactured by Horiba Seisakusho k.k.,

- 28 -



Japan, type No. CAPA-700.

{(Viscosity average molecular weight (Mv) of
polycarbonate resin)

Intrinsic viscosity was measured by an
Ubbelohde type slender tube viscometer and converted to

viscosity average molecular weight by Schnell's formula.

(Water content in polycarbpnate.reéin.éolution]
The measurement was performed by Karl Fisher's
water meter, manufactured by Kyoto Electronics k.k.,

Japan, type No. MKA-210

(Filtering precision)
The measurement was performed according to
single pass F-2 test based on ANSI (American National

Standard Institute) B93,31-1973.

(Use and regeneration of filter)

Reéenerated or new filters were dipped in 3%
phosphoric acid aqueous solution at a room temperature
just before use, unless there is description that no
treatment was performed just before use. |

The_:egeneration of a filter was performed

according to the following method. That is, the filter
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was dipped in iO % by weight caustic soda aqueous
solution and heated up to 85 C to decompose adhered
resin components for 3 hours in an alkali and then
rinsed with pure water until pH of rinsiﬁg water reached
to 7.5 and then dipped in 10 % nitric acid for one hour
at a room temperature, followed by rinsing with pure
water while applying ultrasonic until pH of rinsing
water reached to 6.5 to 7. The filter thus tréated was

dried in a hot wind drier of 120 €~ .~ -
Example_1

(Synthesis of polycarbonate resin soidtion]

3.7 kg of sodium hydroxide was dissolved in 42
L of water and 7 kg of bisphenol A as dihydric phenol
and 29 g of hydrosulfite were dissolved thereih. 35 L of
methylene chloride (MC) was added thereto and 120 g of
p-t-butyl phenol was added thereto with stirring-and
then 3.6 kg of phosgene was injected thereto over 60
minutes. After the completion of injection of phosgene,
the reaction liquid was vigorously stirred to form an
emulsion and then 8 g of triethylamine was added thereto
and stirred for about ond hour to polymerizg{ The
mixture thus obtained was allowed to stand for 30

minutes. Thereby, the aqueous“solution was separated
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froﬁ MC phase. The MC phase.thUS'obtained was used in
Example 1 as polycarbonate resin solution. JO cc of the
MC phase was sampled and the solvent was vaporized, thus
obtaining a solid polycarbonate resin. The viscosity
average molecular weight (Mv) of the solid polycarbonate

resin was 28,500.

(Washing of polycarbonate resin solution)

2 L of 1% sulfuric acid was added to 20 L.of
the po}ycarbonate resin solution by above-mentioned
synthesis and then_mixed with stirring with_a homomixer,
manufactured bx Tokushu Kika Kogyo k;k., Japan, whereby
a W/0 (water-in—oil-dispersioﬁ type) emulsion was
prepared. The viscosity of the emulsion was 220 cp and
the average diameter of water particles of the emulsion

was 80 pm and the number of dust was 135,600/g.

(Purification of polycarbonate emulsion]

A filter (material: SUS316, non—woven-fabric,
filtering precision: 40 pm, size: 35 mm¢ X 250 mm,
depth 5 mm) was attached to a glass housing (casing:
glass, attaching fixed barts: SUS316L) . The emulsion
above obtained was tfansferred under an applied pressure
at the flow rate of 250 kd/h (space velocity: 0.21

cm/sec) from a mixing vessel to the filter(for the
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outlet from the interior of the fiiter) with a geared
pump. At this time, the pressure loss through the filter
was 0.2 kg/cm?. Aggregation of water particles was
observed on the metallic filter through the glass
housing. The polycarbonate resin solution was withdrawn
from the-outlet of housing and then transferred to a
separatory funnel and settling was performed for 5
minutes. The water content of methylene chloride phase

was 0.2 w/v% and the number of‘dusflwaé 22,500/qg.

Comparative Example 1

The emulsion used in Example 1 was transferred
directly to a separatory funnel without filtering with a
filter and then settling was performed for one hour. The
water content of methflene chloride phase was 3.2 w/v%

and the number of dust was 110,500/g.

Comparative Example 2

The experiment was.performed in the same
manner as in Example 1 ekcept that the time of settling
in a separatory funnel was changed from 5 minutes to 30
seconds. The water content of methylene chloride phase

was 2.5 w/v% and the number of dust was 100,450/g.

Comparative Example 3
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The experiment was performed in the same
manner as in Example 1 except that a filter (material:
SUS316, non-woven fabric, filtering precisibﬁ: 5 um,
size: 35 mm¢ .x 250 mm, depth 5 mm) was attached to the‘.
glass housing and the emulsion was transferred under an
applied pressure-at the flow rate of 50 kg/h (space
velocity: 0.04 cm/sec) from a mixing vessel to the
filter(for the outlet from the interior of thé filter)
with a geared pdmp. At this time, %hé-bressure loss- _.
through the filter was 8.3 kg/cm?. The polycarbonate
resin solution was withdrawn from the outlet of housing
and then transferred to a separatory ﬁunnel and settling
was performed for 5 minutes. The water content of
methylene chloride phasé was 3.5 w/v% and the number of

dust was 113,400/g.
Example 2

{Synthesis of polycarbonate resin solutioﬁ]

3.7 kg of sodium hydroxide was dissolved in 42
L of water énd 7 kg of bisphenol A as dihydric phenol
and 29 g of hydrosulfite were dissolved therein. 35 L of
methylene chloride (MC) was added thereto and 190 g of
p-t-butyl phenol was added thereto with stirring and

then 3.7 kg of phosgene was injected thereto.over 60
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minutes. After the cdhpletion of injection of.phosgene,
the reaction liquid was vigorously stirred to form an
emulsion and then 8 g of triethylamine was ‘added thereto
and stirred for about one hour to polymerize. The
mixture thus obtained was allowed to settle for 30
minutes. Thereby, the aqueous solution was separated
from the MC phase. The MC phase thus thus obtained was
used in Example 2 as polycarbonate resin solufion. 10 cc
of the MC phase was sampled.and-thé'soivent"was
vaporized, thus obtaining a solid polfcarbonate resin.
The viscosity average molecular weight (Mv).of the solid

polycarbonate resin was 21,500.

(Washing of polycarbonate resin solutidn]:

2L of 1% sodium hydroxide aqueous solution
was added to 20 L of the polycarbonate resin solution by
above-mentioned synthesis and then mixed Vith stirring
with a homomixer, manufactured by Tokushu Kika Kogyo
k.k., Japan, whereby a W/0 (water-in-oil dispersion
type) emulsion was prepared. Ihe viscosity of the
emulsion was 460 cp and the average diameter of water
particles of the emuision was 5 um and the number of

dust was 147,300/g.

(Purification of polyéarbonate emulsion)
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A filter (material: SUé316, non-woven fabric,
filtering precision: 40 pm, size:.35 mm ¢ x.250 mm,
depth 5 mm) was attached to a glass housing (casing:
glass, attaching fixed parts: SUS316L). The emulsion
above obtained was transferred under an applied pressure
at the flow rate.of 400 kg/h (space velocity: 0.34
cm/sec) from a mixing vessel to the filter (for the
outlet from the interior of the filter) with é déared
pump. At this time, the pressufe lSés-fhrough the fiLt;r
was 0.4 kg/cm?. Aggregation of water droplets was
observed on the metallic filter thrpugh_the glass
housing. The polycarbonate'resin'so;ﬁtion was withdrawn
from the outlet of.housing and then transferred to a
separatory funnei and settling was performed for 5
minutes. The water content of methylene chloride phase

was 0.4 w/v% and the number of dust was 22,200/g.

. Comparative Example 4

The emulsion used in Example 2 was transferred
diréctly to a separatory'funnel without filtering with a
filter and thep settling was performed for one hour.
However, no seﬁaration between thé ofganic phase and the

aqueous phase occurred.

Comparative Example 5
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The emulsi;n used in Example 2 was transferred
to a strainer obtained on the market (pipe size: 1 inch,
40 mesh, linear diameter: 0.23 mm, porosity: 405 um) at
the rate of.250 kg/h.

The liquid oVerflowed from the strainer was
transferred to a separatory funnel and then settling was
performed for one hour. Howevef, the state of the
emulsion was still maintained. No separation between- the

organic phase and the agueous phase occurred.

Comparative Examplg_G

The experiment was pérforme@ in the same
manner as in Example 2 except that a filter (material:
polypropylene, non-woven fab;ic, filtering precision: 30
um, size: 53 mm¢ X 254 mm, depth 20 mm) was attached to
the glass housing and the emulsion was transferred under
an applied pressure at the floﬁlrate of 250 kg/h (space
velocity: 0.14 cm/sec) from a mixing vessel to the
filter (for the outlet from the interior of the filter)
with a geared pump. At this time, the pressure léss
through the filter yas 0.2 kg/cm?. Aggregation of water
pafticles was observed on_the metallic filter through
the glass housing. The polycarbonate resin solution was
withdrawn from.the outlet of housing and then

transferred to a separatory funnel and settling was
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performed'for 20 minutes. The water content of methylene
chloride phase was 2.7 w/v% and the number of dust was

92,500/g.
Example 3

"(Synthesis of polycarbonate resin solution)

4.0 kg of sodium hydroxide was dissél?ed in 42
L of water and 7 kg of bisphenol Aiés-&ihydric phendL
and 29 g of hydrosulfife were dissolved therein. 35 L 6f
methylene chloride ‘MC) was added thereto and 240 g of
p-t-butyl phenol was added thereto W;fh stirring and.
then 3.9 kg of phosgene was injected thereto over 60
minutes. After the completion of injection of phosgeﬁe,
the reaction liquid was yigorously st;rred to form an
emulsion and then é_g of triethylamine was added thereto
and stirred for about one hour to polymerize. The
mixture thus obtained was allowed to stand for 30
.minutes. Thereby, the aqueous solution was separated
frpm the MC phase. The MC phase thus thus obtained in
was used in Example 3 as pdlyca;bonate resin solution.
- 10 cc of the MC phase was sampled and the solvent was
vaporized, thus 6btaining'a solid polycarbonate resin.
. The viscosity average moleculér weight {(Mv) of the solid

polycarbonate resin was 17,300.
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(Washing of polycarbonate resin solution]

2 L of 3 w/v% phosphoric acid agueous solution
'was added to 20 L of the polycarbonate resin solution by
above-mentioned synthesis and then mixed with stirring
with a homomixer, manufactured by Tokushu Kika Kogyo
k.k., Japan, whereby a W/0 (water-in-oil dispersion
type) emulsion was prepared. The viscosity of-tHé
emulsion was ZZQ cp and the-averagé'diémeter of waté;

particles of the emulsion was 50 um.

[Purifi;ation of polycarbonate emulsiﬁn]

‘A filter (material: Hastelléy C, non-woven
fabric, filtering precision: 10 pum, size : 50 mm¢ x 250
mm, depth 1 mm) was attached to a glass housing (casing:
glass, attaching.fixed parts: SUS316L). The emulsion
above obtained was transferred under an applied pfessure
at the flow rate of 420 kg/h (space velocity: 0.25
cm/sec) from a mixing vessel to the filter (for the
outlet from the interior of the filter) with a geared
bump. At this time, the pressure loss through the filter
was 0.4 kg/cm?. Aggregation of water particles was
observed on the metallic filter through the glass
housing. The polycarbonate resin solution was withdrawn

from the outlet of housing and then transferred to a
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Separatory funnel and settling was performed for 10
minutes. The water content of methylene chloride phase

was 0.2 w/v% and the number of dust was 9,500/g.

Comparative Example 7

The experiment was performed in the same
manner as in Example 3 except one-direction rotary
turbine blade (blade diameter 440 mm, blade width 15- mm,
rotation number 120 rpm) was used iﬁStéad of the o
homomixer. A W/0 emulsion was obtained and the average
diamefer of water particles was 180 um.

Then, a fiiter (material:'SﬁSSTB, non-woven
fabric, filtering precision: 30 pm, size: 52 mm¢ x 254
mm, depth 5 mm) was attached to a glass housing and the
emulsion was transferred under an applied pressure at
the flow rate of 50 kg/h (space velocity: 0.03 cm/sec)
. from a mixing vessel to the filter (for the outlet from
the interior of the filter) with a geafed pump. At this
time, the pressure loss through the filter was 0.7
kg/cm?. The polycarbbnaté resin solution was.withdrawn
from the outlet of housing and then transferred to a
separatory funnel and settling was performed for 10
minutes. The water content of methylene chloride phase

was 0.6 w/v% and the number of dust was 124,300/g.
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‘Example 4

tSynthesis of polycarbonate resin solution)

25 L of water, 120 kg of bisphenol A as
dihydric phenol and 0.6 g of hydrosulfite were dispersed
and dissolved in-600 kg of 9 % sodium-hydroxide aqueous
solution. 200 L of methylene thoride (MC) was added
thereto and 2.6 kg of p-t-butyl phenol was added thereto
with stirring and then 60 kg of phgggeﬁe was graduaily
injected thereto with stirring over 30 minutes. After
the completion of injection of phosgene, 166 L of MC was
added thereto and then B0 g of triethylamine was added
thereto with vigorous stirring for about'one hour to
polymerize. The mixture thus obtained was allowed to
stand for 30 minutes. Thereby, the aqueous solution
(aqueous phase) was'separated from the polycarbonate
resin phase (o0il phase). The procedure was repeated. A
portion of the oil phase thus obtained was continuously
withdrawn and used in Examplel4 and Comparative Examples
8 and 9. 10 cc of the MC phase was sampled and the
. solvent was vaporized,_thus obtaining a solid |
polycarbonate resin. The viscosity average molecular

weight (Mv) of the solid polycarbonate resin was 28,000.

(Alkali washing of polycarbonate resin solution)
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250 kg/h of the polycarbonate resin solution
by above-mentioned synthesis'(qil phase) was withdrawn
and 50_L/h of 1 % sodium hydroxide aqueous solution was
added thereto and then mixed with sti:ring with a
homomixer, manufactured by Tokushu Kika Kogyo k.k.,
Japan, whereby a. W/0 (water-in-oil dispersion type)
emulsion was prepared. The viscosity of the emulsion was
220 cp and_the average diameter of water particiés of

the emulsion was 20 um.

(Purification of polycarbonate emulsion)

A filter (size: 52 mm¢ x_éE4 mm) with
filtering decline composed of one sheet of plain fabric
(material: SUS304, filtering p:ecision: 250 um, depth
0.43 mm) outside and one sheet of non-woven fabric
(materiai: SUS304, filtering precision: 50 um, debth
0.35 mm) insiae was attached to a housing with a sight
glass. A portion of the -alkali-washed emulsion was
transferred under an applied pressure at the flow rate
of 250 kg/h from-a mixing vessel to the filter (for the
outlet from the interior of the filter) with a geared
pump. At fhis time, the pressure loss through the filter
was 0.2 kg/cm?. The polycarbonate resin solution was
continuously separated from the surface of secondary

filtering layer and sampled from the outlet of the

- 41 -



’

housing. The water content of the polycarbonate resin
solution sample was 0.8 w/v%. When the integrated flow
rate through the filter reabhed to 720'ton[ the pressure
loss reached to 1.5 kg/cm?. Therefore, regeneration -
treatment of the filter was performed and used. The
pressure loss was regained to 0.3 kg/cm?® and water

content was regained to 0.8 w/v%.

Comparative Example 8
A filter (size: 52 mm¢ X 254 mm) with

"filtering decline composed of one sheet of non-woven
fabric (material: SUS304, filtering.p;ecision: 2 um,
depth 0.32 mm) outside and one sheet of non-woven fabric
(material: SUS304, filtering preéision: 50 um, depth
0.35 mm) inside was attached to a housing with a sight
" glass. A portion of the emulsion used in Example 4 was
transferred under an applied pressure at the flow rate
of 250 kg/h from a mixing vessel to the filter (for the
outlet from the interior of the filter} with a geared
pump. At this time, the bressure loss through the filter
was 0.7 kg/cm?. The polycarbonate resin solution was
cohtinuously separated from the surface of se;ondary
filtering layer aﬁd sampled from the outlet.of the.
housing. The water content of the polycarbonate resin

solution sampie was 0.7 w/v%. When the integrated flow
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rate through the fil%er reached to 180 ton, the pressure
loss feached to 1.5 kg/cm?. Therefore, regeneration
treatment of the filter was perfofmed and used. The
pressure ioss was slightly regained to 0.9 kg/cm? and

water content was slightly regained to 2.5 w/v%.

Comparative Example 9

A filter (filtering precision: SO-um,;depth
0.35 mm, size: 52 mm¢ x 254 hm; §ﬁ§3d4, noﬁ—quen ‘
fabric) was only degreased and then attaqhed to a filter'
-housing. A porfion of the emulsion used in Example 4
was transferred under an applied pressure at the flow
rate of 250 kg/h from a mixing vessel to the filter(for
the outlet from the interior of the filter; with a
geared pump. At this time, the pressure loss through the
filter was 0.4 kg/cm?. The polycarbonate resin solution
was sampled from the outlet of the housing. The water
content of the polycarbonate resin solution sample was
4.3 w/v%. Since the water content Qas not decreased even
in passing for one hour,'the passing was once stopped
and the element was withdrawn and the resin was
dissolved in methylene chloride with washing and then
dipped in 5 w/v% phosphoric acid for 24 hours. After
dipping treatment; the element was again attached fo the
filter-housing. A portion of the emulsion was
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transferred under an applied pressure at the flow rate
of 250 kg/h from a_mixing veséel to the filter (for the
outlet from the interior of the filter) with a geared
pump. At this time, the pressure loss through the filter
was 0.4 kg/cm?. The polycarbonate resin solution was
sampled from the outlet of the housing. The water
content of thelpolycarbonate resin solution sample was

0.8 w/v%.

Example 5
(Acid washing of polycarbonate resin solution)

The polycarbonate of Exampie 4 Qas washed with
alkali and subjected to liquid-liquid centrifugal
separation. The polycarbonate resin solution (oil phase)

thus obtained was withdrawn at the rate of 250 L/h and

30 L/h of 3 % phosphoric acid was added thereto and then

mixed with stirring with a homomixer, manufactured by
Tokushu Kika Kogyo k.k., Japan, whereby a W/0 (water-inf
0il dispersion type) emulsion was prepared; The
viscosity of the.emulsioh was 220 cp and the average

diameter of water particles of the emulsion was 70 um.

(Purification of polycarbohate emulsion)

A filter (size: 52 mm¢ x 254 mm) with

filtering decline composed of two sheets of non-woven
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fabric (material: SUS316L, filtering precision: 50 um,
depth 0.35 mm) outside and one sheet of plain fabric
(material: SUS316L, filtering precision: 700 um, depth
0.7 mm) inside was attached to a housing with a sight
glass. A portion of the alkalifwashed emulsion was
transferred under an applied pressure at the flow rate
of 250 kg/h from a mixing vessel to the filter (for the
outlet from the interior of the filter) with é déared
pump. At this time, the pressure isgérfhroudh the filt;r
was 0.3 kg/cmz._The polycarbonéte resin solution had- ‘
been already separated in the outlet of the housing and
sampled'from the outlet of the housiﬁg. The water
content of the polycarbonate resin solution sample was
0.6 w/v%. When the_integrated'flow rate through the
filter reached to 750 ton, the pressure loss reached to
1.2 kg/cm?. Therefore, regeneration treatment of the
filter was performed énd used. fhe'pressure loss was
regained to 0.4 kg/cm? and water cqntent was regained to

0.7 w/vs.

Comparative Example 10

A filter (size: 52 mm¢ x 254 mm) with
filtering decline composéd-of two sheets of non-woven
fabric (material: SUS316L, filtering precision: 50 um,
depth 0.35 mm) outside and one sheet of non-woven'fabric
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(material: SUS316L, filtering precisién: 10 pm, depth
0.32 mm) inside was attached to a housing with a sight
glass. A portion.of the emulsion used in Example 5 was
transferred under an applied pressure at the flow rate
of 250 kg/h from a mixing vessel to the filter (for the
outlet from thé interior of the filter) with a geared
pump. At this time, the pressure loss through the filter
was 0.8 kg/cm?. The polycarbonate resin solutioﬂ”which
had been already separated in the-éﬁtiét of "the houéing-
was sampled frpm the outlet of the housing. The water
content of the polycarbonate resin éolution.sample was
0.7 w/v%. When the integrated flow :aﬁe through the
filter reached to 250 kg, the pressure loss reached to
1.6 kg/cm?.Therefore, reéeneration treatment of the
filter was performed. However,.the pressure loss in 80
ton of'the integrated flow rate after reuselreached to
1.6 kg/cm?.

According to the process of the present
invention, separation between an organic solvent
solution reduced impurities and dusts and an agqueous
solution from a polycarbonate resin emulsion can bé

performed efficiently in a low cost and saving energy.
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WHAT IS CLAIMED IS:

1. A process for purifying a polycarbonate resin
solution which comprises:

passing a water-in-oil dispersion type (W/0)
.emulsion compoéed of a mixturé of an organic 501vent
solution containing a polycarbonate resin with a aqueous
solution and having water particles with an avefége-i
diameter of 1 té 100 um in an Oil.£ﬁfoﬁgh a"metallié_
filter having a filtering precision of 10 to 200 um, and

then, settling the mixture for 1 to 30 minutes
to perform separation between the o:ggnic solvent |
solution containing a polycarbonate resin and the

aqueous scolution.

2. A process according to claim 1, wherein said

metallic filter is a metallic fiber.

3. A process according to claim 1, wherein said
metallic filter is a noh;woven fabric composed of a

metallic fiber.

4. A process according to claim 2, wherein said

metallic filter has a depth of 0.2 to 50 mm.
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5. A proceés according to claim 2, wherein said
metallic filter is formed of a material composed of an

austenitic stainless steel or a nickel alloy.

6. A process according to claim 5, wherein said
metallic filter is formed of at least one material
selected from the group consisting of SUS304, SUS304L,

SUS316, US316L, SUS317, SUS317L and SUS347.

7. A process according to claim 5, wherein said
metallic filter is formed of at least one material
selected from the group consisting qf hastelloy C,

incoloy and monel.

8. A process according to claim 1, wherein said

emulsion has a viscosity of 10 to 500 cp.

9. A process for purifying a pblycafbonate resin
solution which comprises:

passing é water-in-o0il dispersion type (W/0)
emulsion composed of a mixture of an organic solveﬁt
solution containing a polycarbonate resin with a aqueous
solution and havinglwater particies with an average
diameter of 1 to 100 pum in an oil through a priﬁary

metallic filter having a.filtering precision of 1 to 100

las -
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Hm,

then, passing the mixture through.a secondary
metallic filter-having a filtering precision of 1.1 to
20 times to a filtering precision of said primary
metallic filter, and

then,.performing separation between the
organic solvent solution containing a polycarbdnate

resin and the aqueous solution.

10. A process according to claim 9, wherein said
secondary metallic_filter has a filtering precision of 2
to 10 times to a filtering precision of said primary

metallic filter.

11. A process according to claim 9, wherein said
primary and secondary metallic filters have a depth of

0.1 to 5 mm.

12. A process according to claim 9, wherein said
primary and secondary metallic filters are formed of a

material containing 11 to 30 % by weight of Cr.

13.: A process according to claim 9, wherein said
primary and secondary metallic filters are formed of at

least one_material.selected from the group consisting of
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SuUS304,

SUS347.

14.

solution

emulsion
solution
solution

diameter

SUS304L, SUS316, US316L, SUS317, SUS317L and

A process for purifying a polycarbonate resini
which comprises:

passing a waterfiﬁ—oil disperéion type (W/0).
composed.of a mixtufe of an organié solvent
containing a pblycarbonate resin witﬁ é*aqueous
and having water particles with an"average‘_-

of 1 to 100 uym in an oil through an acid-

treated in advance_metallic filter having a filtering

precision of 10 fo 200_um, and

then, performing separation between the

organic solvent solution containing a polycarbonate

resin and the aqueous solution.
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