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FI'LTER FOR HI GHLY VI SCOUS FLUI D Detail ed Descrition of the Invention

The presewipdsopgpt 1 on relates to a filter for highly viscoysyypbkibizee as wel |
as a nethod for producing both a refined polyner by using said filter and
~nmol dings by nolding said refined polyner.
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Prior Art Hereinafter, a conventional filter assenbly will be descri bed

by rewerdsiobgpst © FI Gs. 4 and 5. Afilter 2 for rermvif.@lg‘,ﬂ%,“ g3 ent ki nds
of contam nated foreign matters and polyneric gel contam na e(? materi al s

¢

in a high nolecule polyner 1 contains nonwoven fabric with different fiber °

diameters of netallic fine fibers 3 and 4 stacked and two protective wire
mesh layers 5 for holding this nomwveh fabric of metallic fine fibers
t her ebet ween. The nonwoven fabric and
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‘protective wire mesh layers 5 are united in one piece by sintering. This
mesh of |ayer .5 are of, e.g., 100 neshes. In the filter assenbly of FIG

5, two fimMoR6M06f orned in the shape of disk are fixed topgﬂmf”@!:%ér by
sealing at the outer periphery. This one pair of filters 2 are determ ned

to be a - 2- primary filter (for
unfiltered solution) at the outer side aréi a __ :
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secondary filter (for filtered solution) at the inner side. The

hi gh- n@lseiogosP0! ymer 1 filtered through this filter heated to
an apgﬁéprlaﬁg tenperature, e.g., of 200[err]C, therebyéﬁomerlng t he
viscosity. For allow ng the Iess vi scous high-nol ecul e polyner to pass

t hrough the above filters, a differential pressure of, e.g., 10 kg/cnferr]
is applied between the first side and the-second side of the filter

assenbl y. To prevent the filters froma danage due to differential
pressure 10 kg/cnferr], a highly rigid ring-shaped supporting layer 6 1is

i ncorporated in’ such a manner as to be in contact wth the
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second filter side of this filter assenbl y. The supporting | ayer 6
conpri ses ] esh layer 7 nade of a wre having a dia e.g., 1
mn and tmy%xe%@)g?gfed plates 8, e.g., 0.8 mmthick, for th-ill ngSR’E%olzs nmesh
, layer 7 therebetween. Bet ween a conbi nation of a pair of filters 2 and
2wth the supporting |layer 6 and another, a ring-shaped spacer 9 is

_interposed. The spacer 9 conprises a—wre nesh | ayer made of a wre having
a diameter of, e.g., 1 nmm '
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- 3- Pr.obl ens to be Sol ved by the Invention A foreign matter

deposi {weybedsggach el ement in produci ng each el ement of p@rjpokbfipy aPpar at us
cannot always be cleaned in the cleaning step prior to the assenbling.
Thus, after assenbling the filter apparatus, cleaning each,
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el ement is required by a prepurge with the filtered fluid. Because of

bei ng pol mggsrhogdst h foreign matters, the fluid filtered dPCT/IRPSHIBO2
ptepurge is not avail able and wast ed. Though the foreign natters
deposited at the primary side of a filter are renoved by backwash, in the
supporting wre nmesh |layer located at the second side of the filter,
foreign matters, such as, e.g., wax conponent, are deposited during a
l.ong-tinme operation of the filtration device." Wth a conventi onal
filtration device as nmentioned above, because of being internally nounted
inside a pair of filters 2 :
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and 2, the supporting layer 6 c
t he fiweabebosyer of the filter c
| ocat ed i nside the cl osed space.
invention to provide a filter

annot be taken out and washed. And noreover '

annot be directly cl eapegiybssmasee of bei ng
It is one object of the present

for highly viscous fluid permtting not only

foreign matters in

a supportl ng Iayesr to | be easily renoved but also its

final |ayer - 4-

R

WBELHEZOARABHBREBUBRBIBOA TV 3,

15 V7200, RUA» & #25,

LTEBET 5.

Ad x5, _26&1\ RAEWEX)Snn TH b

1T HH, AEAOEMMMNX2mTH 3, A.bEW,

ODEBRRBR3mmTH 5,

LdEsE2, 260 MMICiT.

Rk ABBEShTVWE. SO T 4% =300,

SEMEMBEIL, NAMBEh i RBH .

DABABERARAL 2D 4%

12L&, 94 % A » ¥

oA gL

TW3, TOA v Ya2BIIOAr v ¥Valds AT 1002

TdH 5,

Ta Ny -, ABEBRHY

VY

BESOhTED, RARMKB LYy JPlIKRBRDSAT

74')b5-30®|*1%§ii\77'3 15 &

3

al..\/#?bllh.ﬂ:b nNi-BRRF

4 VS —JOHRABE. S5 —15&, F4R7I5E .

160 # E 1

IR EY EEE-E N

4+ A7 ¥icEkEThTsh

ﬁﬁoat%ﬁuﬁ%wmﬁm#ﬁﬁamwuubsnr

iS5 -

MREWEEM L CEREM

AOEEL

RRF4R7BDT7 4 V5 -3

R ER0

XS EL L)

& B

2@t R—UhBicHES L

v ¥ oa

riUloBEABRRICH LN

W3,

15 —1hic@EL Th

. 7

H Wiz




tb be directly washed, a nethod for efficiently producing a refined
* polymer by using said filter and a nethod for producing noldings gy
npl di ng S¥PAQ6/PWP§ ned pol ymer . Means for Solving the Pr (?SIT@R%S’C‘“?‘O
According to the invention as clained in Caim1l, the above object is
achieved by a filter for highly viscous fluid conprising: a housing
I nvolving a cavity; a first rigid Qgrfo§ateg_nenber for partitioning a
first chanmber in the cavity, a second rigid perforated nmenber for

partitioning a second chanber in the cavity, a first filter jointed to the
first
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perforated nmenber at a section facing to the second chanber, second

filterwosstagost © t he second perforated nmenber at a secﬁgpﬁ?g oRd to the
first chanmber, a supporting layer inserted - in between t

the second filter, an introduction inlet provided in the housing for
communi cating wth the first chanber and the second chanber and a exhaust
outlet provided in the housing-for dofhunieating with the cavity at a .
section of the supporting |ayer. The invention as clainmed in Claim?2
provides a filter for highly viscous fluid wherein said first perforated
menber conprises a pair of first disk- shaped perforated pl ates, said

second
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per forated menmber conprises a pair of second disk-shaped perforated plates
i spaced ad% BbedsC said pair of first disk- PCT/IP95/01302
shape perforated pl ates, each of said first and second filters
! conprlses annul ar nonwoven fabric with different fiber dianeters of

| metallic fine fibers stacked and two annul ar protective wire nmesh |ayers
- for holding this nonwoven fabric of meflalllic Fine
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" fibers therebet ween, and the annul ar nonwoven fabric and annul ar

pr ot eq,dbg é € mesh | ayers are sintered in one piece. Pﬁ& ventlon as
cl ai n a|m3 provides a filter for highly VISCOUS A her ei n said ,

supporting layer is so arranged as to be divided along the dianeter
direction into hal ves. The invention as clainmed in Claim4 provides a
met hod for producing a refined pollyrr characterized in that foreign
matters in a polynmer are renoved by using said filter. The invention as
clained in Claimb5 provides a nethod for
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pfoducing nol di ngs by renoving foreign matters in a polyner by wusing said
filter therodgwosssoduci ng a refined polyner and further nopci/msetiod
"refined pol yner. Qperation of the Invention Wth the invention as
~clainmed in daiml, foreign nmatters deposited in the first or second
chanber are renovable by backwash, whereas foreign matters deposited in

the supporting Ilayer due to a Iong-tiﬁezhse'ﬁf the filter, such as e.g.,
wax, - '
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- 6- are easily renovable fromthe supporting |layer as a result of

easily g1 the supporting layer froman assenbly g pdsipizo22nNd second
perforgﬂgﬁﬁﬁg%bers and first and second filters by detac @%% sa?d assenbly ;

fromthe cavity of the housing, further enabling the final |ayer to be
directly washed. -Wth the invention as clainmed in Claim2, the first
perforated nenber conprises a-pairlofd first disk-shaped perforated plates
t he second conprises a pair of second di sk-shaped perforated
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Pl ates spaced, adjacent to said pair of first disk-shaped perforated

pl ates, each of said first and second filters canprises annul ar woven

- fabric Wi W9 96/0p606r ent fi ber dianeters of netallic fine fl%@pypﬁ’g ed and

tWo annul ar protective wire mesh layers for holding this nonwoven fabric

~of nmetallic fine fibers therebetween, and the annul ar nonwoven fabric and

- annul ar protective wire nmesh |ayers a{Le sintered in one piece, thereby
enabl i ng the backwash and detachnent c egni ng nore surely and nore easily.

- Wth the invention as clained in Caim3, since the supporting |layer is so
arranged as to be divided along the dianeter
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direction-.into halves, detachnent cleaning is further easy. Wth the
I nven clalrred in daim4, a highly refined pol ' tai ned by
u5| ng%‘ﬁ%@ﬁter for highly viscous fluid as clained *‘ﬁﬁh’%ﬁﬁh@gl to 3.
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Wth the invention as claimed in Claimb5, nmoldings fit for a strict use in
quality Wﬁﬁ 6for foreign matters or the like are obtgdiametisessi ng the
o] I'g

fj'.lterf y viscous fluid as claimed in Clainms 1 to 3.
Enbodi ment s Hereinafter, the present invention will be described by
referring to the preferred enbodi nent's shown in the draw ngs. The

central shaft 11 of hexagonal sectton bfTFIG—1 has a central hole 12.
Incidentally, the central shaft is of hexagonal
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section in FIG 1, but has only to be of polygonal section. On the central
'shaft 11, woadkaésodol es 14 for comunicating the central helcgupesoisdh t he
.outside of the central shaft 11 in one position of the central shaft 11
irelative to the direction of the |ongifydigal axis 13 are provided at six

gangularly equi - spaced positions around the |ongitudinal axis 13.
'Simlarly at equal spaces fromthe one position in the |ongitudi nal
direction 13, radial holes 14 are in a nultiple arrangenent. At the

position corresponding to each radial hole 14, a ring collar 15 is put in
the central shaft I1. In the internal circunference of the collar 15,
crescent spaces 16 comruni cati ng :
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with radial holes 14 are forned. On a collar 15, six radial

- 8- hol es 17 for communicating the respective spaces $eTpésnisde outer
peri pher yYWaP#00%i ded at equal angul ar spaces. In the outer periphery on .

- bdth end surfaces of the collar 15, rng- shaped steps 18 and 19 are
- provided, respectively. /5
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Around a collar 15, aring 20 is disposed coaxially with the collar 15. In

- the outergneripge’y of the ring 20, a ring-shaped groove pdyjposéyaeyi ded.
In the inner circunference on both end faces of the ring 20, ring-shaped
steps 22 and 23 are provided, respectjvely. Wth a ring-disk type

, perforated plate 25, not only its inne cYrcunference is fitted-in the

! ring-shaped step 18 but also its outer periphery is fitted in the _

" ring-shaped step 22. Wth a ring-disk type perforated plate 26, not only
its inner circunference is fitted in the ring-shaped step 19 but also its.

outer periphery is fitted in the ring-shaped step 23. The collar




15, the ring 20 and the perforated plates 25, 26 are nutually cooperate to

.define a ring-shaped space 27. Each of the perforated plates 25 and 26
1% 0.8 nmMWo9G/M0686e t hi ckness, 1 mmin the dianeter of a hPCHIPHS®1II2MM i n
‘inter-hole distance, while their nutual distance is 3 nm Cut si de t he

‘perforated plates 25 and 26, ring-sha & dPsk type filters 30 are
. di sposed, respectively. This filter 30 conprises )
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-9- a nonwoven fabric with different fiber diameters of netallic fine
fibers 31 and 32 stacked, and two wire nesh |ayers 33 for _holding this

net al | i c WDR0GGer nonwoven fabric therebetween. The nme®&TIPES4M%e i bers
31, 32 and protective wire nesh layers. 33 are sintered in one piece.

- These nesh | ayers 33 are of, e.g., 100 AR hes. Wth the filter 30, its
outer periphery is welded for sealing to the outer periphery of the end
face of the ring 20 and its inner circunference is fitted in the central
shaft 11. The.inner

=24 e



circunference of the central shaft 30 is interposed between the collar 15
and.the rj|ng-shaped di sk 35 adjacent to the collar 15 and fitted in the
central shaft 11, while the inner circunference of the filter 30, the

collar 15 and the disk 35 are welded to gach other. Bet ween t he di sks
35 and 35 between the adjacent filters 30, a ring-shaped gasket 36 is
I nt er posed. Bet ween the adjacent filters 30 and 30, a ring-shaped

supporting layer 40 is interposed. The supporting layer 40 conprises a
unitedly sintered wire nesh |ayer 41 nade of 1.2 nm di aneter
FI 0 Y VISC F D

Detailed Descrition of the Invention

The present invention relates to a filter for highly viscous
fluid as well as a method for producing both a refined polymer

by using said filter and moldings by molding said refined

polymer.

Prior Art

Hereinafter, a conventional filter assembly will be described by

referring to FIGs. 4 and 5.

A filter 2 for removing different kinds of contaminated foreign
- matters and polymeric gel contaminated materials in a high
molecule polymer 1 contains nonwoven fabric with different fiber
diameters of metallic fine fibers 3 and 4 stacked and two
protective wire mesh layers 5 for holding this nonwoven fabric
of-metallic fine fibers therebetween. The nonwoven fabric and
protective wire mesh layers 5 are united in one piece by

sintering. This mesh of layer 5 are of, e.g., 100 meshes.

In the filter assembly of FIG. 5, two filters 2 formed in the
shape of disk are fixed to each other by sealing at the outer

periphery. This one pair of filters 2 are determined to be a



wires and two nonwoven fabrics 42 each nade of unitedly sintered netallic
fine fibers. The nesh layer 41 is 1.4 nmthick and each of nonwoven
fabrics 42 and 43 is 0.73 nmm The supporting |ayer 40 serves as a spacer
between the filters 30 and 30. - 10 -

Herei nafter, nodifications of the suppoﬂﬁrmylayer 40 will be described by
referring to Figs 6 and 7.

primary filter (for unfiltered solution) at the outer side and a

secondary filter (for filtered solution) at the inner side.

The high-molecule polymer 1 filtered through this filter
assembly is heated to an appropriate temperature, e.g., of 200°c,
thereby lowering the viscosity. For allowing the less viscous
high-molecule polymer to pass through the above filters, a
differential pressure of, e.g., 10 kg/cm’ is applied between the

first side and the second side of the filter assembly.

To prevent the filters from a damage due to differential
pressure 10 kg/cm?’, a highly rigid ring-shaped supporting layer 6
is incorporated in such a manner as to be in contact with the

second filter side of this filter assembly.

The supporting layer 6 comprises a wire mesh layer 7 made of a
wire having a diameter'of, e.g., 1 mm and two perforated plates
8, e.g., 0.8 mm thick, for holding this mesh layer 7

therebetween.

' Between a combination of a pair of filters 2 and 2 with the
supporting layer 6 and another, a ring-shaped spacer 9 is
interposed. The spacer 9 comprises a wire mesh layer made of a

wire having a diameter of, e.g., 1 mm.



As one nodification of the supporting |layer 40, a supporting |ayer 45
conprises,a netal disk 46 as shown in FIG 6. 1In the center of the disk
46, a hole 47 for the shaft 12 to be inserted is provided. On each surface
of the disk 46, grooves 48 are radially provided, on each of which holes
49 are provided at equal spaces. As anot her nodification of the
supporting | ayer 40, a supporting |ayer 50 conprises a netal ring 51 for
the shaft 12 to be passed through and a netal rod-shaped nmenber 52
radially extending from the ring 51 as shown in FIG 7.

Problems to be Solved by the Invention

A foreign matter deposited on each element in producing each
element of a filter apparatus cannot always be cleaned in the

cleaning step prior to the assembling.

Thus, after assembling the filter apparatus, cleaning each
element is required by a prepurge with the filtered fluid.
Because of being polluted with foreign matters, the fluid

filtered during the prepurge is not available and wasted.

Though the foreign matters deposited at the primary side of a
filter are removed by backwash, in the supporting wire mesh
layer located at the second side of the filter, foreign matters,
such as, e.g., wax component, are deposited during a long;time

operation of the filtration device.

With a convéntional filtration device as mentioned above,
because of being internally mounted inside a pair of filters 2
and 2, the supporting layer 6 cannot be taken out and washed.
And moreover the final layer of the filter cannot be directly

cleaned because of being located inside the closed- space.

It is one object of the present invention to provide a filter
for highly viscous fluid permitting not only foreign matters in

a supporting layer to be easily removed but also its final layer



A set of
central

assenbly of filters 30 and supporting layer 40 is nounted on the

shaft 11 at a nultilevel arrangenent, thus constructing such a

filter assenbly as shown in FIG 2. The assenbly of filters 30 and the
supporting | ayer 40 .are individually detgchable fromthe shaft 11 al ong

t he- axi s

supporting

di rection. To facilitate the detachnment fromthe shaft 11, the
| ayers 40 may be so constructed as separable in halves relative

to the dianeter direction.

to be directly washed, a method for efficiently producing a
refined polymer by using said filter and a method for producing

moldings by molding said refined polymer.

Means for Solving the Problems

According to the invention as claimed in Claim 1, the above
object is achieved by a filter for highly viscous fluid
comprising: a housing involving a cavity; a first rigid
perforated member for partitioning a first chamber in the cavity,
a second rigid perforated member fér partitioning a second
chamber in the cavity, a first filter jointed to the first .
perforated member at a section facing to the second chamber, a
second filter joined to the second perforafed member at a
section facing to the first chamber, a supporting layer inserted
in between the first filter and the second filter, an
introduction inlet provided in the housing for communicating
with the first chamber and the second chamber ahd a exhéust
outlet provided in the housing for communicating with the cavity

at a section of the supporting layer.

The invention as claimed in Claim 2 provides a filter for hiéhly
viscous fluid Qherein said first perforated member comprises a
pair of first disk-shaped perforated plates, said second
perforated member comprises a pair of second disk-shaped

perforated plates spaced adjacent to said pair of first disk-



The above filter assenbly is housed in the cavity 61 inside the housing 60
shown in FIG 3. The cavity 61 inside the housing 60 is closed with a head
cap 62. The central shaft 11 is, for exanple, screwed into the head cap
62. At the head cap 62, an introduction gnlet 63 for not only
conrfuni cating the central hole 12 of the central shaft 11 with the outside
of the housing
shaped perforated plates, each of said first and second filters
comprises annular nonwoven fabric with different fiber diameters
of metallic fine fibers stacked and two annular protective wire
mesh layers for holding this nonwoven fabric of metallic fine

fibers therebetween, and the annular nonwoven fabric and annular

protective wire mesh layers are sintered in one piece.

The invention as claimed in Claim 3 provides a filter for highly
viscous fluid wherein said supporting layer is so arranged as to

be divided along the diameter direction into halves.

The invention as claimed in Claim 4 provides a method for
producing a refined polymer characterized in that foreign

matters in a polymer are removed by using said filter.

The invention as claimed in Claim 5 provides a method for
producing moldings by removing foreign matters in a polymer by
using said filter thereby producing a refined polymer and

further molding said refined polymer.
Operation of the Invention

With the invention as claimed in Claim 1, foreign matters
deposited in the first or second chamber are removable by
backwash, whereas foreign matters deposited in the supporting

layer due to a long-time use of the filter, such as e.q., an,



60 but only introducing a high nolecule polynmer heated at 200[err]C into
the.central hole 12. At the bottom 64 of the housing 60, an exhaust outl et
65 for not only comunicating the cavity 61 with the outside of the
housi ng 60 but only exhausting the fluid ¢n_ the cavity is provided. At
t he- head cap 62, a pressure-gauge nounting hole 70 conmunicating with the
I ntroduction hole 63 is provided and an introduction hole pressure gauge
is mounted in this hole 70. At the bottom of the housing 60, a pressure
gauge nounting hole 72 comunicating with the exhaust outlet 65 is
provi ded areecgasily removabler Exomrtheasapport inanlayer nas ha sregutbt 7of
easily detaching the supporting layer from an assembly of first
and second perforated members and first and second filters by
detaching said assembly from the cavity of the housing, further

enabling the final layer to be directly'washed.

With the invention as claimed in Claim 2, the first perforated
member comprises a pair of first disk-shaped perforated plates,
the second comprises a pair of second disk-shaped perforated
plates spaced adjacent to said pair of first disk-shaped
perforated plates, each of said first and second filters
comprises annular nonwoven fabric with different fiber diameters
of metallic fine fibers stacked and two annular protective wire
mesh layers for holding this nonwoven fabric of metallic fine
fibers therebetween, and the annular nonwoven fabric and annular
protective wire mesh layers are sintered in one piece, thereby
enabling the backwash and detachment cleaning more surely and

-

more easily.

With the invention as claimed in Claim 3, since the supporting
layer is so arranged as to be divided along the diameter

direction into halves, detachment cleaning is further easy.

With the invention as claimed in Claim 4, a highly refihed
polymer is obtained by using the filter for highly viscous fluid

as claimed in Claims 1 to 3.



Hereinafter, the operation of the this enbodinment will be described. By
usi ng a punp not shown, a high-nolecule polynmer fluid heated at 200[err]C
is introduced through the introduction hole 63 into the central hole 12.
The introduced fluid is led through a radjal

- 1® -

with the invention as claimed in Claim 5, moldings fit for a
strict use in quality standard for foreign matters or the like
are obtained by using the filter for highly viscous fluid as

claimed in Claims 1 to 3.
Embodiments

Hereinafter, the present invention will be described by

‘referring to the preferred embodiments shown in the drawings.

The central shaft 11 of hexagonal section of FIG. 1 has a
central hole 12. Incidentally, the central shaft is of hexagonal
section in FIG. 1, but has only to be of polygonal section. On
the central shaft 11, radial holes 14 for communicating the
central hole 12 with the outside of the central shaft 11 in one
position of the central shaft 11 relative to the direction of
the longitudinal axis 13 are provided at six angularly equi-
spaced positions around the longitudinal axis 13. Similarly at
equal spaces from the one position in the longitudinal direction

13, radial holes 14 are in a multiple arrangement.

At the position corresponding to each radial hole 14, a ring
collar 15 is put in the central shaft 11. In the internal
circumference of the collar 15, crescent spaces 16 communicating

with radial holes 14 are formed. On a collar 15, six radial



hol e 14, a space 16 and a radial hole 17 to a ring-shaped space 27. This

| ed:fluid passes a filter 30 via holes of a perforated plate 25, further
passes a supporting |ayer 40 and reaches to a cavity 61. In this case,
because of being supported by the suppordging |layer 40, the filter 30
withstands the pressure applied to the fluid and is not damaged.

Foreign matters filtered through the filter 30 and gel foreign matters are
"~ deposited in the ring-shaped space 27 and inside the filter 30. The fluid
passed through filter 30 is exhausted from the exhaust outlet 65 to

oult si de thwlemuk? rfpwocommniciting cthe atespective spaceenl§ Rl thithRiuct i on
inlet 63 and the '
outer periphery are provided at equal angular spaces. In the

outer periphery on both end surfaces of the collar 15, ring-

shaped steps 18 and 19 are provided, respectively.

Around a collar 15, a ring 20 is disposed coaxially with the
collar 15. In the outer periphery of the ring 20, a ring-shaped
groove 21 is provided. In the inner circumference on both end
faces of the ring 20, ring-shaped steps 22 and 23 are provided,

respectively.

Wwith a ring-disk type perforated plate 25, not only ifs inner
circumference is fitted in the ring-shaped step 18 but also its
outer periphery is fitted in the ring-shaped step 22. With a
ring-disk type perforated plate 26, not only its inner
circumference is fitted in the ring-shaped step 19 but also its
outer periphery is fitted in the ring-shaped step 23. The collar
15, the fing 20 and the perforateé plates 25, 26 are mutually

cooperate to define a ring-shaped space.27.

Each of the perforated plates 25 and 26 is 0.8 mm in plate
thickness, 1 mm in the diameter of a hole and 2 mm in inter-hole

distance, while their mutual distance is 3 mm.

Outside the perforated plates 25 and 26, ring-shaped disk type

filters 30 are disposed, respectively. This filter 30 comprises'



exhaust outlet 65 is 10 kg/cnR or nore. Wth the arrangement of this
enboedi ment, when the filter 30 is clogged up, since an increase in the
internal pressure of the space 27 |eads to expansion of the collar 15 due
to internal pressure, the gasket 36 is pjessed so much toward the axis 13
as -to have a shape of self-contracted gasket, thereby increasing the
seal ing capability. Foreign matters are deposited not only in the space
27 and the filter 30, but such as foreign matters as, e.g., wax, are
deposited also in the supporting |ayer 40.

a nonwoven fabric with different fiber diameters of metallic
fine fibers 31 and 32 stacked, and two wire mesh layers 33 for
holding this metallic fine fiber nonwoven fabric therebetween.
The metallic fine fibers 31, 32 and protective wire mesh layers
33 are sintered in one piece. These mesh layers 33 are of,'e.g.,

100 meshes.

With the filter 30, its outer periphery is welded for sealing to
the outer periphery of the end face of the ring 20 and its inner
circumference is fitted in the central shaft 11. The inner
circumference of the central shaft 30 is interposed between the
collar 15 and the ring-shaped disk 35 adjacent to the collar 15
and fitted in the central shaft 11, while the_inner

circumference of the filter 30, the collar 15 and the disk 35

are welded to each other.

Between the disks 35 and 35 between the adjacent filters 30, a

ring-shaped gasket 36 is interposed.

Between the adjacent filters 30 and 30, a ring-shaped supporting
layerl40 is interposed. The supporting layer 40 comprises a
unitedly sintered wire mesh layer 41 made of 1.2 mm diameter
wires énd two nonwoven fabrics 42 each made of unitedly sintered
metallic fine fibers. The mesh layer 41 is 1.4 mm thick and each
of nonwoven fabrics 42 and 43 is 0.73 mm. The supporting layer

40 serves as a spacer between the filters 30 and 30.



In the case of renoving foreign matters in the space 27 and the

- 13-- filter 30, backwash is carried out after interrupting the
operation of a filter awhile. In this case, supported by the perforated
plates 25 and 26, the filter 30 withstapdggthe backwash pressure and are
not damaged.

Hereinafter, modifications of the supporting layer 40 will be

described by referring to Figs 6 and 7.

As one modification of the supporting layer 40, a supporting
layer 45 comprises a metal disk 46 as shown in FIG. 6. In the
center of the disk 46, a hole 47 for the shaft 12 to be inserted
is provided. On each surface of the disk 46, grooves 48 are
radially provided, on each of which holes 49 are provided at

equal spaces.

As another modification of the supporting layer 40, a supporting
layer 50 comprises a metal ring 51 for the shaft 12 to be passed
through and a metal rod-shaped member 52 radially extending from

the ring 51 as shown in FIG. 7.

A set of assembly of filters 30 and supporting layer 40 is
mounted on the central shaft 11 at a multilevel arrangement,

thus constructing such a filter assembly as shown in FIG. 2.

The assembly of filters 30 and the supporting layer 40 are
individually detachable from the shaft 11 along the axis

direction.

To facilitate the detachment from the shaft 11, the supporting
layers 40 may be so constructed as separable in halves relative

to the diameter direction.



In addition, there is a nethod for regenerating a filter 30 conprising the
steps of disnounting the head cap 62 as the whole filter assenbly fromthe
housi-ng 60, detaching the filters 30 together with the supporting |ayer 40
fromthe central shaft 11 and either diggolLving the foreign matters
deposited on the filters 30 and the supporting |ayer 40 with a solvent or
burning themoff. Then, after assenbling a filter, the filter is washed
and further the second side face thereof is washed with jet water.
Next, when pol yethylene in use for nmasking filnms was refined
The above filter assembly is housed in the cavity 61 inside the
housing 60 shown in FIG. 3. The cavity 61 inside the housing 60
is closed with a head cap 62. The central shaft 11 is, for
example, screwed into the head cap 62. At the head cap 62, an
introduction inlet 63 for not only communicating the central
hole 12 of the central shaft 11 with the outside of the housing
- 60 but only introducing a high molecule polymer heated at 200°C
into the central hole 12. At the bottom 64 of the housing 60, an
exhaust outlet 65 for not only communicating the cavity 61 with

the outside of the housing 60 but only exhausting the fluid in

the cavity is provided.

At the head cap 62, a pressure-gauge mounting hole 70
communicating with the introduction hole 63 is provided and an
introduction hole pressure gauge is mounted in this ﬁole 70. At
the bottom of the housing 60, a pressure gauge mounting hole 72
communicating with the exhaust outlet 65 is provided an exhaust

outlet pressure gauge is mounted in this hole 72.

Hereinafter, the operation of the this embodiment will be

described.

By using a pump not shown, a high-molecule polYmer fluid heated
at 200°C is introduced through the.introduction hole 63 into the.

central hole 12. The introduced fluid is led through a radial



with this inventive filter of 10[err]m specification attached to the tip
of an extruder, foreign matters, 30 [err]mor |larger in size, could be
renoved by 99.9 % or nore and a cl ean pol yet hyl ene was -obtai ned.

Pol yners capabl e of being refined by usipg this inventive filter are not
especially l'imted, but in addition to tEe pol yet hyl ene nenti oned above,
for exanpl e, polypropyl ene, ethylene-vinyl acetate copolyner, polynethyl
nmet hacryl ate, polycarbonate and the |ike can be nentioned.

hole 14, a space 16 and a radial hole 17 to a ring-shaped space
27. This led fluid passes a filter 30 via holes of a perforated
plate 25, further passes a supporting layer 40 and reaches to a
cavity 61. In this case, because of being supported by the
supporting layer 40, the filter 30 withstands the pressﬁre

applied to the fluid and is not damaged.

Foreign matters filtered through the filter 30 and gel foreign
matters are deposited in the ring-shaped space 27 and inside the
filter 30. The fluid passed through filter 30 is exhausted from
the exhaust outlet 65 to outside the housing 60. The
differential pressure between the infroduction inlet 63 and the

exhaust outlet 65 is 10 kg/cm’ or more.

with the arrangement of this embodiment, when the filter 30 is
clogged up, since an increase in the internal pressure of the
space 27 leads to expansion of the collar 15 due to internal
pressure, the gasket 36 is pressed so much toward the axis 13 as
to have a shape of self-contracted gasket, thereby increasing

the sealing capability.
Foreign matters are deposited not only in the space 27 and the
filter 30, but such as foreign matters as, e.g., wax, are

deposited also in the supporting layer 40.

In the case of removing foreign matters in the space 27 and the



- 14 - Al so,  nethods for nolding a refined polyner are not especially
limted, put for exanple, extrusion nolding, injection nolding, film
treatment, coating treatnment, and the |ike can be nentioned.

Furthernore, speaking of noldings obtaingd Lrom nolding treatment by using
a refined polymer, for exanple, a masking film nmade from et hyl ene-vinyl
acetate copol yner or polyethylene, a lamnate filmnmade from

et hyl ene-vinyl acetate copolyner, polyethylene or polypropylene, an.
optical disk rmade from
filter 30, backwash is carried out after interrupting the

operation of a filter awhile. In this case, supported by the
perforated plates 25 and 26, the filter 30 withstands the

backwash pressure and are not damaged.

In addition, there is a method for regenerating a filter 30
comprising the steps of dismounting the head cap 62 as the whole
filter assembly from the housing 60, detaching the filters 30
together with the supporting layer 40 from the central shaft 11
and either dissolving the foreign matters deposited on the
filters 30 and the supporting layer 40 with a solvent or burning
them off. Then, after aséembliné a filter, the filter is washed
and further the second side face thereof is washed with jet

water.

Next, when polyethylene in use for masking films was refined
with this inventive filter of 10um specification attached to the
tip of an extruder, foreign matters, 30 pum or larger in size,
could be removed by 99.9 % or more and a clean pdlyethylene was

obtained.

Polymers capable of being refined by usiné this inventive fiiter
are not especially limited, but in addition to the polyethylene
mentioned above, for example, polypropylene, ethylene-vinyl
acetate copolymer, polymethyl methacrylate, polycarbonate and

the like can be mentioned.



e—a—.

pol ycarbonate, a transparent plastic glass made from pol ynet hyl

met hacryl ate, a capacitor filmmade from pol ypropyl ene, a cable nade from

pol yet hyl ene and the |ike can be nenti oned. Advant ageous Effects of the

| nventi on Wth the invention as clai in Claiml, foreign matters

depesited in the first or second chanber “are renovabl e by backwash,

whereas foreign matters deposited in the supporting |ayer due to a

| ong-tine use of the filter, such as e.g., wax, are easily renovable from
~the supporting layer as a result of easily detaching the supporting |ayer
" from t he mbsephhgtivddé i for molding a refined polymer are not especially

limited, but for example, extrusion molding, injection molding,

film treatment, coating treatment, and the like can be mentioned.

Furthermore, speaking of moldings obtained from molding
treatment by using a refined polymer, for example, a masking
film made from ethylene-vinyl acetate copolymer or polyethylene,
a laminate film made from ethylene-vinyl acetate copolymer,
polyethylene or polypropylene, an optical disk made from
polycarbonate, a transparent plastic glass made from polymethyl
methacrylate, a capacitor film made from polypropylene, a cable

. made from polyethylené and the like can be mentioned.
Advantageous Effects of the Invention

With the invention as claimed in Claim 1, foreign matters
deposited in the first or second chamber are removable by \
backwash, whereas foreign matters deposited in the supporting gﬁ
layer due to a long-time use of the filter, such as e.g., wax,

are easily removable from the supporting layer as a result of |
easily detaching the supporting layer from the assembly of firstz
and sécond perforated members and first and second filters by \

detaching said assembly from the cavity of the housing, further

enabling the final layer to be directly cleaned.

With the invention as claimed in Claim 2, the backwash and



and second perforated nenbers and first and second filters by detaching
sai d- assenbly fromthe cavity of the housing, further enabling the final
| ayer *to be directly cl eaned. Wth the invention as clained in daim 2,
t he backwash and detachnent_cigqping can be nore surely and
nmor e easily carried '

detachment cleaning can be more surely and more easily carried
out.

. . . . . . . - /\‘ ‘Sﬂy'l'“j‘ G
With the invention as claimed in Claim 3, since the supporting ,
layér is so constructed as to be divided along the diameter f’LLi‘l%

direction into halves, detachment cleaning is further easy.

With the invention as claimed in Claim 4, a highly refined

polymer is efficiently obtained by using the aforesaid filter.

With the invention as claimed in Claim 5, moldings fit for uses
strict in quality standard for various foreign matters or the
like can be further produced from a refined polymer by using the

aforesaid filter.

Brief Description of the Drawings

FIG. 1 is a partly longitudinal sectional view of a filter

assembly in a filter device according to the present invention.
FIG. 2 is a perspective view of the filter assembly of FIG. 1.

FIG. 3 is a longitudinal sectional view of a filter device

according to the present invention.

FIG. 4 is an explanatory drawing of a conventional filter.:



out . Wth the invention as clained in Claim3, since the supporting
| ayer is so constructed as to be divided along the dianeter direction into

hal ves, detachnment cleaning is further easy. Wth the invention as
claimed in Gaim4, a highly refined pohgner is efficiently obtained by
using the aforesaid filter. Wth the rnvention as clained in daimb5,
nol dings fit for uses strict in quality standard for various foreign
matters or the |ike can be further produced froma refined pol yner by
usi ng the

FIG. 5 is a longitudinal sectional view of a conventional filter.

FIG. 6 is a perspective view of a first modification of the

supporting layer.

FIG. 7 is a perspective view of a second modification of the

supporting layer.

Description of Symbols

11 ... Central shéft; 12 ... Central hole; 15 ... Collér; l6 ...
Crescent space; 17 ... Radial hole; 20 ... Ring; 25, 26 ...
Perforated plate; 30 ... Filter; 31, 32 ... Metallic fine
fibers; 33 ... Wire mesh layer; 40 ... Supporting layer; 60 ...
Housing; 61 ... Cavity; 62 ... Head cap; 63 ... Introduction

inlet; 65 ... Exhaust outlet.



M aal

aforesaid filter. Brief Description of the Draw ngs FIG 1is a
part.ly | angitudi nal sectional view of a filter assenbly in a filter device
according to the present invention. FIG 2 is a perspective view of the
filter assenbly of FIG 1. FIG .3 is g4 ongitudinal sectional viewof a
filter device according to the present invention.

1. A filter for highly viscous fluid comprising: a housing
involving a cavity; a first rigid perforated member for
partitioning a first chamber -in the cavity; a second rigid
perforated member for partitioning a second chamber in the
cavity} a first filter jointed to the first perforated member at
a section facing to the second chamber; a second filter joined
to the second perforated member at a section facing to the first
chamber; a supporting layer inserted between the first filter
and the second filter; an introduction inlet provided in the
housing for communicating with the first chamber and the second
chamber; and an exhaust outlet provided in the housing for
communicating with the cavity at a section of the supporting

layer.

2. The filter for highly viscous fluid as set forth in Claim 1
wherein: said first perforated member comprises a pair of first
disk-shaped perforated plates; said second comprises a pair of
second disk-shaped perforated plates spaced adjacent to said
pair of first disk-shaped perforated‘plates; each of said first
and second.filters comprises annular ﬂonwoven fabric with
different fiber diameters of metallic fine fibers stacked and
two annular protective wire mesh layers for holding this
nonwoven fabric of metallic fine fibers therebetween; and the

annular nonwoven fabric and annular protective wire mesh layers

A




FIG 4 is an explanatory drawi ng of a conventional filter.

- 16 - ] FIG 5 is a longitudinal sectional view of a conventional
filter. FIG 6 is a perspective view of a first nodification of the
supporting |ayer. - 18 -

are mutually sintered in one piece.
3. The filter for highly viscous fluid as set forth in Claim 1
or Claim 2 wherein said supporting layer is so arranged as' to be

divided into halves.

4. A method for producing a refined polymer wherein foreign
matters in a polymer are removed by using the filter as set

forth in any one of Claims 1 through 3.

5. A method for producing moldings by removing foreign matters
in a polymer by using said filter as set forth in any one of
Claims 1 through 3, producing a refined polymer and further

molding said refined polymer.
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FIG 7 is a perspective view of a second nodification of the supporting

| ayer. . Description of Synbols 11 ... Central shaft; 12 ... Central
hole;- 15 ... Collar; 16 ... Crescent space, 17 ... Radial hole; 20 ..
Ring;, 25, 26 ... Perforated plate; 30_..1.9 Eilter; 31, 32 ... Mtallic fine
fibers; 33 ... Wre nesh layer; 40 ... Supporting layer; 60 ... Housing;
61 ... Cavity; 62 ... Head cap; 63 ... Introduction inlet; 65 ... Exhaust
outl et. '

ABSTRACT

To provide a filter for highly viscous fluid permitting a
foreign matter in a supporting layer to be easily removed and
its final layer to be directly washed, a method for efficiently
producing a refined polymer by using said filter and a method
for producing moldings by molding said refined polymer. A filter
for highly viscous fluid according to the present invention
comprises a housing (60) involving a cavity, a first rigid
perforated plate (25) for partitioning a first chamber in the
cavity, a second rigid perforated plate (26) for partitioning a
second chamber in the cavity, é first filter (30) jointed to the
first pefforated plate at a section facing to the second chamber,
a second filter (30) joined to the second perforated plate at.a
section facing to the first chamber, a supporting layer (40)
inserted between the first filtér and the second filter, an
introduction inlet provided in the housing for communicating
with the first chamber and the second chamber and a exhaust
outlet (65) provided in the housing for communicating with the

cavity at a section of the supporting layer.



- 17 ~ _ CLAI M5 1. Afilter for highly
viscous fluid conprising: a housing involving a cavity; a first rigid
perforated nenber for partitioning iny st chanber in the cavity; a second
rigid perforated nenber for partiti 'né a second chanber in the cavity;
a first filter jointed to the first perforated nenber at
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a section facing to the second chanber; a second filter joined to the
second perforated nenber at a section facing to the first chanber; a
supporting layer inserted between the first filter and the second filter;
an introduction inlet provided in théazﬁdﬁsing for conmmunicating with the
first chanber and the second chanber; and an exhaust outlet provided in

t he housing for comunicating with the cavity at a section of the
supporting |ayer. 2. The filter for highly viscous fluid as set forth
in CCaiml wherein: said first perforated nenber conprises a pair of first
di sk-shaped perforated plates; said second conprises a pair of
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second di sk-shaped perforated plates spaced adjacent to said pair of ‘first
di sk=shaped perforated plates; each of said first and second filters
conpri’ses annul ar nonwoven fabric w t tfferent fiber dianmeters of
metallic fine fibers-stacked and two annul ar protective wire nesh | ayers
for holding this nonwoven fabric of netallic fine fibers therebetween; and
the annular nonwoven fabric and annul ar protective wre nesh | ayers

- 18 -

FIG. 4



are nutually sintered in one piece. 3. The filter for highly viscous fluid
as set fqrth in CQaim1l or Caim2 wherein said supporting |layer is so
arranged as to be divided into halvds,/” 5 4. A nethod for producing a
refined polynmer wherein foreign matters in a polyner are renoved by using
thefilter as set forth in any one of Claims 1 through 3. 5. A net hod
for producing noldings by renoving foreign matters in a polyner by using
said filter as set forth in any one of
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Cl-ali ms‘i'through 3, produm ng a refined pol yrrer and further nolding said
5/56

r ef med pol ymer .

FIG. 6

FIG. C



