[ervh MOLD RELEASE AGENT FIELD OF THE | NVENTI ON The present inventign
felates to a nold- release agent. Particularly, it relates to a wate k3

nol d rel.ease agent used for the preparation of a shaped article of a

meric material such as-a synthetic resin and a rubber. RELATED ART AND
LENBrHtBer §0EEa9 Of | vent - based nol d rel ease agent conprising a
h &@g@t;hg,gggagnkgg ;po!oye% I, as|a mai n_ gonponent is known (cf. Japanese

Pateat.ospkal . I 4 Gat i d’n 11p610/ 1986) . Al t hough the nol d rel ease agent
cappr,slin I o"g"en G AT g pol et her has good nold releasability, it
h :g‘ Q(si) rﬁetgh""t'" eéhw ‘rohnmentSREC CP‘\Tﬂ@B’gduri ng the use of it since
| t; K \q | ns tR 8rgan°é"‘§‘6‘l vent], It is required to develop a water-based
mabd e B BECEIRN . conpr.i-si-ng..d hdl ogen- cont ai ni ng pol yether as the min

conmponent, whi chis free fromt ol lution. The water- based
nol d rel ease agent conpri sing t“ﬁ@'ﬁ?‘%‘g‘ggg@g’rﬁ”ﬁ. ng pol yet her
FIELD OF THE INVENTION

The present invention relates to a mold release agent.

Particularly, it relates to a water-based mold release agent used for
the preparation of a shéped article of a polymeric material such as a
synthetic resin and a rubber.
RELATED ART AND PROBLEMS

Hitherto, an organic solvent-based mold release agent
comprising a haIOgen-contaihing polyether as a main component is
known (cf. Japanese Patent Kokai Publication No. 112610/19886).
Although the mold release agent comprising the halogen-containing
polyether has good mold releasability, it has the problém that the
environment is polluted during. the use of it since it contains the
organic solvent. It is required to develop a water-based mold release
agent comprising a halogen-containing polyether as the main
component, which is free from the environmental pollution. The water -
based mold release agent comprising the halogen-containing polyether
as the main component which is disclosed in Japanese Patent Kokai
Publication No. 112610/1986 has the problem that the mold release
agent has poor storage stability (namely, the halogen-containing
polyether is separated from the mold release agent).
SUMMARY OF THE INVENTION

An object of the hresent invention is to provide a water -
based mold release agent which is free from the environmental
pollution problem during its use, which has excellent dispersibility,

storage stability and mold releasability and. which gives a good surface



as the main conponent which is disclosed in Japanese Patent Kokai
‘Publication No. 112610/1986 has the problemthat the nold rel ease agent has
poor storage stability (nanely, the hal ogen-containing polyether is
‘'separated fromthe nold rel ease agent). SUVWMARY OF THE | NVENTI ON An obj ect
of the present invention is to provide a water - based nold rel ease agent
which is free fromthe environmental poblution problemduring its use,

whi ch has excellent dispersibility, storage stability and nold

rel easability and which gives a good surface, [err] state to a nol ded
article of statgotgndrmelded caitigle oh aa paly@erienoateriglt t he present

o Soen ont o i ng pATGePResSRE vAien | S506n 8 b R s Pleden
surfactant ag%'?ﬁi comprising, as a main component, a halogen-containing polyether
having at least one functional group. |
DETAILED DESCRIPTION OF THE INVENTION

The mold release agent according to the present invention
comprises
a) the halogen-containing polyether having at lease one functional
group,

b) a surfactant, and
c) water.

The halogen-céntaining polyether used .in the present
invention has at least one functional group, and the halogen-containing
polyether having no functional group which is described in Japanese
Patent Kokai Publication No. 112610/1986 is not preferable in the
present invention.

The halogen-containing polyether having at least one
functional group may be well-known one and is described in Japanese
Patent Kokai Publication No. 131132/1989 (corresponding to US Patent
No. 4,836,944, the disclosure of which is incorporated herein by
reference), Japanese Patent Kokai Publication No. 134189/1991,
J_apanese Patent Kokai Publication No. 268664/1989 (corresponding to
US Patent No. 5,004,544, the disclosure of which is incorporated-herein
by reference), and Japanese Patent Kokai Publication No. 132917/1991.

.A perfluoropolyether having at lease one functional group is

preferable. Specific examples of the preferable halogen-containing

polyether are _ B

IR | 1)



(c) water; wherein the hal ogen-containing polyether is a

perfl uoropol yether. In a second enbodi nent of the present invention there
is provided a use of a conposi-tion conprising: (a) a hal ogen-contai ning
pol yet her having at | east one functional group, wherein the

hal ogen- cont ai ni ng pol yether is a perfluoropol yether, (b) a surfactant, and
(c) water, as a water-based nold rel easegagent. DETAI LED DESCRI PTI ON OF THE
| N\VENTI ON The nol d rel ease agent according to the present invention
conprises:. (a) the hal ogen-containi ng pol yether having at |east one
functional group, (b) a surf CFs@ Cﬁéﬁer. The hal ogen- cont ai ni ng
pol yether used in the present i ﬁgtlon haslat |east one functional group,
and the hal ogen-containing poly haV|n ﬁ@ functional group which is
described in Japanese Patent Kokai Publication No. 112610/1986 is not

preferable in the present I(DFgIDH-QOFQCon-)—(Conj-—CFz

wherein R is
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or
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—CO—(C H20H20)p—‘((|3HCH20')q_ OH,
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mis 1to 50, nis 1 t0o'100, p is 0 to 100, q is O to 100 ahd ris 1 to 50.

A perfluoropolyether having a carboxylic acid group or sait



The hal ogen-contai ni ng pol yether having at |east one functional group nay
be wel | -known one and is described in Japanese Patent Kokai Publication No.
131132/ 1989 (corresponding to US Patent No. 4,836,944, the disclosure of
which is incorporated herein by reference), Japanese Patent Kokai

Publ i cati on No. 134189/1991, Japanese Patent Kokai Publication No.

268664/ 1989 (corresponding to [err] _ ga US Patent No. 5,004.544, the
di scl osure of mhlch is incorporated herein by reference). and Japanese
Pat ent Kok l.ication No. 132917/1991. A erfluoropolyether havi ng at

| east one ? @P deapreferable; in M@Ne@hlﬁh% a@ﬁﬁf(ﬁﬂ‘qec texanpold sirface

pref erabl e hal ogen- C‘?Rteahalong%r{3 aElP\Fnrg %ro yét%er pLee‘ferAbly has an average

molecular weight of 1,000 to 5,000, more preferably 1,500 to 3,500.

The surfactant used in the present invention may be any of a
hydrocarbon surfactant and a fluorine-containing surfactant. Specific
examples of the surfactant are Rapizol B-80 (manufactured by Nippon
Oil and Fats Co., Ltd.), Nonion NS 230 (manufactured by Nippon Oil and
Fats Co., Ltd.), Nonion NS 220 (manufactured by Nippon Oil and Fats Co.,
Ltd.), Unidine D.S 403 (Daikin |ndustr_ies Ltd.). Among them, the nonionic
surfactant is preferable in view of the storage stability. When a
nonionic hydrocarbon surfactant is used, the mold release agent is
transparent (no cloudiness) and has remarkably excellent storagé
stability. | |

The water-based mold release agent according to the
present invention can be prepared, for example, by emulsifying the
halogen-containing polyether, the surfactant and water by an ultrasonic
homogenizer. ,

The water-based mold release agent according to the
present invention may further contains 'd) a phosphate ester or a salt
thereof having a pefluoroalkyl group having 4 to 20 carbon atoms.
Specific examples of the perfluoroalkyl group-containing phosphate

ester are

0
[(CF3),CF(CF ,CF 5),CH ,CHCH ,0}P(OH)s.,
OH

[CF4CF ,(CF,CF ,). CH ,CH,01,P(OH).,



-3- [err] wherein Ris [err] mis 1to 50, nis 1 to 100, pis 0 to 100, ¢
is 0to 100 and r is 1 to 50. A perfluoropol yether having a carboxylic acid
group or salt -4- thereof is preferable in view of the adherence to a
ol d surface. The hal ogen-cont ai ni ng pol yether preferably has an average
nol ecul ar weight of 1,000 to 5,000, nore preferably 1,500 to 3,500. The
surfactant used in the present inventiog oay be any of a hydrocarbon
surfactant and a fluorine-containing surfactant. Specific exanples of the
surfactant are Rapi zol B-80 (manufactured by Ni ppon G| and Fats Co.

Ltd.), Nonion NS 230 (manufactured by N ppon Ol and

wherein mis 1 to 9, nis 1, 2 or 3.

In view of the stability, it is preferable that the halogen -
containing polyether is emulsified in water and then the perfluoroalkyl
group-containing phosphate ester is added to the emulsion.

The phosphate ester having the perfluoroalkyl group_having 4

- to 20 carbon atoms gives, for example, excellent releasability for a
urethane. |

The water-based mold release agent according to the
present invention may contain a silicone or wax compound. The silicone
or wax compound improves the surface state of the shaped article so as
to reduce a cell collapse, particularly in the case of the polyurethane
foam which tends to have the cell collapse.

Specific examples of the silicone compound are a silicone
oil, a silicone resin, a mixture of silicone oil and resin. Specific
example of the wax compound is a paraffinic wax.

The water-based mold release agent according to the
present invention comprises |
a) 1 part by weight of the halogen-containing polyether,

b) 0.02 to 0.8 parts by weight, preferably 0.1 to 0.5 parts by weight of
the surfactant, and |

d) 0 to 1.0 parts by weight, preferably 0.1 to 0.8 parts by-'weight, more
preferably 0.2 to 0.3 parts by weight of the perfluoroalkyl group -
. containing phosphate ester or salt théreof.

| - The amount of silicone or wax compound is from 0 to 5.0

parts by weight, preferably from 0 to 1.0 parts by weight per 1 part by
weight of the halogen-containing polyether. '

The water-based mold release agent according to the



Fats Co., Ltd.), Nonion NS 220 (rmanufactured by N ppon Ol and Fats Co.
Ltd.), Unidine DS 403 (Daikin Industries Ltd.). Anong them the nonionic
surfactant is preferable in view of the storage stability. When a nonionic
‘hydr ocarbon surfactant is used, the nold rel ease agent is transparent (no
cl oudi ness) and has remarkably excellent storage stability. The water-based
nol d rel ease agent according to the pregent I nvention can be prepared, for
exanpl e, by enul sifying the hal ogen-contai ni ng pol yether, the surfactant
and water by an ultrasonic honogeni zer. The water-based nol d rel ease agent

accordi ng tgesaat jineention imayncootaineysually Kt oo 20ai%sby)weightofsaterably
o, Spedl 5110 AavhpBysWaIORtNer 455 raaiBPORPRi oMt WAk g s Fiilfe
ester are [rgferése agent can be used in a low concentration, migrates to the '
shaped article in a very low amount, and gives an easy post-treatment
(good coating property and adhesion property).

The mold release égent according to the present invention
can be used as an in'ternal mold release agent, but it is preferably. used
as an external mold release agent. When the mold release agent
according to the present invention is coated on a mold, any of a brush
coating method, a dip coating method, a spray coating method and the
like can be used.

The mold release agent according to the present invention is
useful for the preparation of the shaped article made of a synthetic
resin and a rubber, particularly a polyurethane or a polyurea.

PREFERRED EMBODIMENT OF THE INVENTION |

The present invention will be illustrated by the following

Examples and Comparative Examples.
xamples 1 to 11 an mparative Examples 1 to 4

A mold release agent was prepared by emulsifying the
components shown in Table 1 at 25°C for 6 minutes by the use of an
ultrasonic homogenizer (manufactured by Choonpakogyo Co. Ltd., Output:
300 W).

Then, the mold release agent was coated on a mold, and a
urethane foam was molded from a liquid A and a liquid B shown in Table
2.

The mold releasability and the surface state of the shaped

article were evaluated. A mold release stress (g/cmz) was measured

by the use of an autographic device (manufactured by Shimadzu Corp.,



-5- wherein mis 1to 9, nis 1, 2 or 3. In viewof the stability, it is

- ‘preferable that the hal ogen - containing polyether is emulsified in water
and then the perfluoroal kyl group-containing phosphate ester is added to
‘the enul sion. The phosphate ester having the perfluoroal kyl group having 4
to 20 carbon atons gives, for exanple, excellent releasability for a

uret hane. The water-based nold rel ease ﬁggnt according to the present

i nvention may contain a silicone or wax conpound. The silicone or wax
conpound i nproves the surface state of the shaped article so as to reduce a
cel | col | ap¥aM-pAM)i cTherreguits ateeshawe of Takde B! ylablendalsé ahrawhi ch
tends to have ,i_he cell coll apse. Specific exanples of the silicone conpound
are a sili8aplity jof the;mpld release rAgenki xture of silicone oil and resin.
Specific exanple of the wax conpound is a paraffinic wax. The wat er-based
nol d rel ease agent according to the '

Table 1
Example Halogen - Hydrocarbon Phosphate Medium
No. containing surfactant ester having
polyether perfluoroalkyl
group
1 Demnum SH 5% | NS 230 0.10% - Water
2 Demnum SH 5% | NS 230 0.25% - Water
3 Demnum SH 5% | NS 230 0.50% - Water
4 Demnum SH 5% | NS 230 1.00% - . Water
5 Demnum SH5% | NS 230 1.50% - Water
6 Demnum SH 5% | NS 230 2.50% - Water
7 Demnum SP 5% | NS 230 1.00% - Water
8 Demnum P 5% NS 230 1.00% - Water
9 Demnum SH 5% | NS 230 1.00% 1.5% Water
10 Demnum SH 5% | DS-403 0.25% - Water
11 Demnum SH 5% | DS-403 0.25% 1.5% Water
Com. 1 | Demnum S-20 NS 230 1.00% - . Water
5%
Com.2 | Demnum S-20 - - Trifluoro
. 5% ' chloroet
hane
Com. 3 Silicone - - Water
emulsion SH '
7036
(manufactured
by Toray-Dow .
Coming Ltd.) 5%
Com. 4 | Wax emulsion - - Water
- EM 0001 '
(manufactured
by Nippon
Seiroh Ltd.) 5%




present invention conprises a) 1 part by weight of the hal ogen-containing
pol yether, b) 0.02 to 0.8 parts by weight, preferably 0.1 to 0.5 parts hy
wei ght of the surfactant, and d) 0 to 1.0 parts by weight, preferably 0.1
to 0.8 parts by weight, nore preferably 0.2 to 0.3 parts by wei ght of the
per fl uoroal kyl group- containing phosphate ester or salt thereof. The
amount of silicone or wax conmpound is frgmO to 5.0 parts by weight,
preferably fromO to 1.0 parts by weight per 1 part by weight of the

hal ogen- cont ai ni‘ng pol yet her. The water-based nold rel ease agent accordi ng
to the -Botg) esent invention may contain usually 0.1 to 20 % by wei ght,

preferably 0.5 tg 10 % b I ght _,of the components other than water c).. The
nol d rel ease age Wf“bé"ng nufagturg %ﬁ%‘?ﬂq dndygiries énl(i't es to the

I

F —{CF,CF,CF,057— CF,CF,COH

(n is from 20 to 22)

Demnum SP: manufactured by Daikin Industries Ltd.

F—(CF,CF,CF,0— CF20F2000-H2CH20—@>

(n is from 20 to 22)
Demnum P: manufactured by Daikin Industries Ltd.
i
{F —(CF,CF,CF,Oj5~ CF,CF,CH Ol P(OH),.,

(m is from 20 to 22, and n is 1-, 2 or 3)
Demnum S-20: manufactured by Daikin Industries Ltd.
F—{CF,CF,CF,O)%—CF,CF;
(n is 16)
DS-403: Unidine DS-403 manufactured by Daikin Industries Ltd.

CF4 _
> CF(CF,CF,),CH,CHCH,O(CH,CH,0)gH
CF,
OH
(nis 1 to 9)

NS-230: manufactured by Nippon Oil and Fats Co. Ltd.

CQH19—@>_ O(CchHQO)n— H

(n is 30)



shaped article in a very | ow anount, and gives an easy post-treatnent (good
¢oating property .and adhesion property). The nold rel ease agent accordi ng
to the present invention can be used as an internal nold rel ease agent, but
't is preferably used as an external nold rel ease agent. Wen the nold

rel ease agent according to the present invention is coated on a nold, any
of a brush coating nethod, a dip coattng met hod, a spray coating nmethod and
the li ke can be used. The nold rel ease dgent according to the present

i nvention is useful for the preparation of the shaped article made of a
synthetic resin and a rubber, particularly a pol yurethane or a pol yurea.
PREFERRED EMBODI MENT OF THE | NVENTI ON The present invention wll be
illustrated by the foll owi ng Exanpl es and Conparative Exanples. Exanples 1
to 11 and Conparative Exanples 1 to 4 ﬁ gﬂld rel ease agent was prepared by
enul sifying the conmponents shown in Ta t [err] for 6 mnutes by the

et T TP S ERGTET CPOR ST [00 pbW] ERUTEtred by San -
' yo Chemical Industries
Ltd.
Liquid] Ethylene glycol| Cross-linking | 9 pbw (ditto)
A agent
Flon 11U Foaming agent| 15 pbw (ditto)
DABCO 33LV Catalyst 4 pbw (ditto)
Liquid| Colonate 1040 | lIsocyanate |65 pbw |manufactured by Nippon
B . Polyurethane Ltd.
Molding conditions:
Mold material aluminum
Mold size ' 5.5 cm diameter x 1.0 cm
Stirring time 5,000 rpm x 10 seconds

Foaming and curing time 10 minutes
Mold temperature 40°C
Method of coating the mold release agent

brush-coating at room temperature



300 W. Then, the nold rel ease agent was coated on a nold, and a urethane
foam was nolded froma liquid A and a liquid B shown in Table 2. The nold
rel easability and the surface state of the shaped 2 article were eval uated.
A nold rel ease stress [err].was neasured by the use of an autographic

devi ce (manufactured by Shimadzu Corp., -7- DCM50M . The results are
shown in Table 3. Table 3 al so show s'ga.pél_i ty of the nold release agent.
Tabl e 1 Exanpl e Hal ogen - Hydr ocar bon Phosphat e Medi um
No. cont ai ni ng sur f act ant ester havi ng pol yet her
per f | uor oal kyl Table 3
Example No. Stability Mold releasability Surface state
(g/cm?)
1 Good 160 Good
2 Good 170 Good
3 Good 95 Good
4 Very good ' 110 Good
5 Very good- 125 Good
6 Very good 150 Good
7 Good 150 Good
8 Good 230 Good
9 , Good 100 Good
10 Good 150 Good
11 Good . 160 Good
Com. 1 Bad - 190 Good
Com. 2 Very good 230 Pinholes formed
Com. 3 Very good 300 Good
Com. 4 Very good 350 Good
Note)
Stability:

Very Good: Transparent (not separated after two weeks)
Good: Milky white (separated after one week)
Bad: Milky white (separated after two days)

Surface state:

Good: No cell collapse
EFFECTS OF THE INVENTION

The water-based mold release agent according to the
present invention gives no environmental pollution, has excellent
dispersibility, storage stability and mold releasability and gives a good
surface state to the shaped article of the polymeric material.

In addition, the water-based mold release agent according

to the present invention forms a reversed micelle having the functional



group 1 Dermum SH 5% NS 230 0. 10% - Vater 2

Demmum SH 5% NS 230 0. 25% Water 3 Denmmum SH 5%
NS 230 0.50% V\ater 4 Demmum SH 5% NS 230 1. 00%
Water 5 Dermum SH 5% NS 230 1.50% -

V\at er 6 Demmum SH 5% NS 230 2. 50% - VWater 7
Demmum SP 5% NS 230 1.00% - 91 - Water 8 Demmum P 5%
NS 230 1. 00% - Wt er b Demmum SH 5% NS 230 1. 00%
1.5% Water 10 Demmum SH 5% DS-403 0. 25%

Water 11 groppnpresesy gnowates- 40Beowzdes-based mold. mlease agent/\accprdmg\ 1

De S 20 NS 230 1. Q0%
S- g{‘)“m to the present c|)nvent|on is adsorbedrrqa}qilyopﬁ&@@lectlv%?y by the m”S]H
\3\2|t g;oet hasuerfacc::oer and3 can fo_rm ac%lﬁgh coating film having good durability. The

water-based mold release agent according to the present invention can
give more uniform thickness of a coating film than an organic solvent -

based mold release agent.



enul sion SH 7036 (manufactured by Toray-Dow Corning Ltd.) 5% Com 4 WX
‘enul si on Wat er EM 0001 (manufactured by
Ni ppon Seiroh Ltd.) 5% -8- Note) Demmum.SH nanufactured by Daikin
Industries Ltd. [err] (nis from20 to 22)

az- [N R

What is claimed is:
| 1. A water-based mold release agent comprising, as a main
component, a halogen-containing polyether having at least one
functional group.
2. The water-based mold release 'agent according to claim 1,
which combrises
a) the halogen-containing polyether having at lease one functional
group,
" b) a éurfactant, and
c) water.
3. The water-based mold release agent according to claim 1
or 2, wherein the halogen-containing polyether is a perfluoropolyether.
4. The water-based mold release agent according to claim 2
or 3, which further contains d) a phosphate ester or salt thereof having
a perfluoroalkyl group having 4 to 20 carbon atoms.
.' 5. The water-based mold release agent according to anyone
of claims 2 to 4, wherein the surfactant is a nonionic surfactant. .
6. The water-based mold release agent according to anyone

of claims 1 to 5, wherein the functional group is a carboxylic acid group
or salt thereof

This Sheet Has Been Re

laced




Demmum SP: manuf actured by Dai kin Industries Ltd. [err] (nis from20 to
:22) Demmum P: manufactured by Daikin Industries Ltd. [err] (mis from20 to
22, and nis 1, 2 or 3) Demmum S-20: nanufactured by Dai kin Industries Ltd.
I err] (nis 16) DS-403: Unidine DS-403 manufactured by Dai kin I ndustries
Ltd. [err] (nis 1 to 9) NS-230: manufactured by N ppon G| and Fats Co.
Ltd. [err] (n is 30) - 13 - -

ABSTRACT OF THE DISCLOSURE

A water-based mold release agent, which contains a halogen -

containing polyether having at least one functional group as a main

component, gives no environmental pollution, has excellent

dispersibility, storage stability and mold reléasability and gives a good

surface state to a shaped article of a polymeric material.

II/I /7aced



"-9-,Table 2 Sanni x FA-912 Pol yol 100 pbw manufactured by Samsene zres
-Chem cal Industries Ltd. Liquid Ethylene glycol Cross-linking 9 pbw

(ditto) A agent Flon 11U Foam ng agent 15 pbw
(ditto) DABCO33LV Cat al yst 4 pbw (ditto) Liquid Col onate
1040 |socyanate 65 pbw manufactured by N ppon B ) -
Pol yur et hane Ltd. Mol ding conditions: Mld material al um num
Mol d si ze 5.5 cmdianeggr x 1.0 cm Stirring tine
5,000 rpm x 10 seconds Foam ng and curing tine 10 m nutes Ml d
tenperature 400C Met hod of coating the nold rel ease agent
MOLD RELEASE AGENT
ABSTRACT OF THE DISCLOSURE

A water-based mold release agent, which contains a halogen -
containing polyether having at least one functional group as a main
component, gives no environmental pollution, has excellent

- dispersibility. storage stability and mold releasability and gives a good :

-- ~surface state to. a shaped article of a polymeric material. -

REPLACER(ENT ‘\Hf Ti
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haubd N sl

| brush coating at roomtenperature - 10 - Table 3 Exanpl e No.

St abi™i ty - Mold releasability Surface state [err] 1 Good
1 60 . Good 2 Good 170

Good 3 . Good _ 95 THIS SHEES0UAS RE Lf‘} Very
good 110 Good 25 Ver REGOBEED 125
Good 6 ry good 150 cod—-T

Good state to a moldeigmcle of a polymeric matemg}od 8 Good

230 .cood, 9 ; Good 100 .,
Good 10 The pr%dnventmn provides a wg@g—based mold release agent§oPprising:

(a) a halogen-containing polyether having at least one functional group;
(b) a surfactant, and

(c) water;

wherein the halogen-containing polyether is a perfluoropolyether.
DETAILED DESCRIPTION OF THE INVENTION

The mold release agent according to the present invention comprises:

(a) the halogen-containing polyether having at least one functional group,
(b) a surfactant, and

(c) water.

The halogen-odntaining polyether used in the present invention has at least one functional
group, and the halogen-containing polyether having no functional group which is described in
‘Japanese Patent Kokai Publication No. 112610/1986 is not preferable in the present invention.

The halogen-containing polyether having at least one functional group may be well-
known one and is described in Japanese Patent Kokai Publication No. 131132/1989
(corresponding to US Patent No. 4,836,944, the disclosure of which is incorporated herein by
reference), Japahese Patent Kokai Publication No. 134189/1991, Japaﬁese Patent Kokai
Publication No. 268664/1989 (corresponding to US Patent No. 5,004,544, the disclosure of
which is incorporated herein by reference), and Japanese Patent Kokai Publication No.
132917/1991.

A perfluoropolyether having at leést one functional group is preferable. Specific
exampiés of thel preferable halogen-containing polyether are

F-(CF,CF,CF,0), CF,CF-R,

vt
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ST 160 Good

1 90 o M Very good
“Pi nhol es for med Cor tood 300
Corn. 4 Vergmgm’ 350 ) Sk it
Very Good: Tran w{}ﬂﬂ#ﬂ’r ated d2ter two weeks) Go 35 M | K
(separated after oné wee M | ké%(separate L1 1y'S)
Surface state: Good: No cell collaps S OF THE | NVENTI ON The

wat er - based1 rmI‘g vfa?gltrei% Fd‘ia&%%ﬁ%&twgméﬁs@e present invention gives no

envi ronmental poI I'on s exce ibility, storage stability

of the. pol wabr i méer.%ﬁqmﬂ%@%?‘t"?gﬁﬂﬁﬁf‘%%?ﬁ B B ol ease ngent

accordi ng ®) | asurt_‘actant, and

(c) water;

wherein the halogen-containing polyether is a perfluoropolyether.

2. The water-based mold release agent according to claim 1 which further contains
(d) a phosphate ester or salt thereof having a perfluoroalkyl group having 4 to 20 carbon
atoms.

3. The water-based mold release agent according to claiml.l or claim 2: wherein the
surfactant is a nonionic surfactant, ”

4. The water-based mold release agent according to any one of claims 1 to 3, wherein -

the functional group is a carboxylic acid group or salt thereof.

- ' Thie ie the replacemont sheat .

This Sheet Has Been R

Nlllll”lllﬂmlllﬁill . alRTE

[NALIBSG\CLAIMS]328984:shk



fiop?o3 stes

to the present invention forns a reversed m cel | e dwpyisogrher SHEETS onalG
»:CLAI M5 [err] 1. A water-based nolid ¥ el-gassicadentedCpy psgedg:..
. (a) a hal ogen-containing polyether having at 1 48,1008 fu@ggédm};ﬂ;g’gamﬂp;m
(b) a surfactant, and (c) water; wherein the P@-alg-ggg;;gg@@rgﬁ)gkm Notpohyet her
i-s a perfluoropol yether. 2. The wat er - Based gl d_}g.,c&ggéase;gg@ﬂtw@@%gg@j ng
to claima1 which further contains (d) a phosphate ester or “salt thereof -
having a perstateioraaplded agiciripl hpelymgria maer2d car bon af ons,. .

=, AT

n, o THAA
wat er - based nol d rel ease agent according to cl Bt orclal a1 ~-mﬁ§:rﬁ4--¢:¢ he

surfactant is alpa@dirsiarabosimeniche present invenying prevides apsaienibased mal¢relense
agent according to any one of claims 1 to 3, wherein the functional group
i's a car box P QEISE oup or salt thereof. 5. The wat er - based nol d

rel ease agent ac(g)or %I hna?ogteg-ccf)lnt%}lnrpnéL po ryeﬁxleraﬁar\r/lng at least one functional group;

(b) asurfactant, and

(c) water;

wherein the halogen-containing polyether is a perfluoropolyether.

In 2 second embodiment of the pre;ent invention there is proyided a use of a
composition comprising:

(a) a halogen-containing polyether having at least one functional group,
wherein the halogen-containing polyether is a perflucropolyether,

(b) asurfactant, and |

(c) water, |
as a water-based mold release agent.
DETAILED DESCRIPTION OF THE INVENTION

The mold release agent according to the present invention comprises:

(a) the halogen-containing polyether having at least one functional group,

(b) asurfactant, and

(c) water.

N : The halogen-containing polyether used in the present invention has at least one
functional group, and the halogen-containing polyether having no functional group
which is described in Japanese Patent Kokai Publication No. 112610/1986 is not
preferable in the present invention.

The halogen-containing polyether having at least one functional group may be
well-known one and is described in Japanese Patent Kokai Publication No.
131132/1989 (corresponding to US Patent No. 4,836,944, the disclosure of which is
incorporated herein by reference), Japanese Patent Kokai Publication No.

134189/1991, Japanese Patent Kokai Publication No. 268664/1989 (corresponding to
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wherein said perfluoropolyether is a conmpound of formula (1), (I1) or (111)
below [err] O Ol 1 I I [err] [err] ms
1to 50,nis 1 to 100,pis O to 100,gqis O to 100 andris |I to 50.. 6. The

wat er - based nol d rel ease agent according to claim2, wherein said phosphate
ester (d) is a conpound of formula (I1V) or24V) below [err] wherein mis 1
te.9 and n is 1, 2 and 3. 7. The water-based nold rel ease agent accordi ng

to claim 2, a?érﬂ W'S%(ﬂ(gﬂeflﬁ%scﬁ&hré of \%191§f‘sq}106rﬁox?ﬂ:8qggéi'ﬁ'5y8&§ nB@rt by

wei ght; said surfactant’ (b) i5 present in an anount parts by -

wei ght; and §1§’dﬁpﬂﬂ&%%@n@K@ﬁ&ﬁ‘ubﬁl@udﬁNPrl@?@ﬁ/l99] an anmount of 0.1 to 0.8
parts by weight.
A perfluoropolyether having at least one functional group is preferable. Specific

examples of the preferablé halogen-containing polyether are
F-(CF,CF,CF,0),.CF,CF»-R,
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8. Use of a conposition conprising: (a) a hal ogen-containing polyether
haV| ng at | east one functional group, wherein the halogen-containing——-
poI yet-her is a perfluoropolyether, (b) a surfactant, and (c) water, as a
wat-er - based nol d rel ease agent. 9. Use of1a conpositi M“l
hal-ogen- cont ai ni ng pol yet her having at |east one funcmmﬂm‘muﬂwr rei n
t he_hal ogen-cont ai ni ng pol yether is a pd&lEAlMBopol yet her, ¢(b} %

sur f act ant, (c) water, and (d) a phosphate ester, or salt thereof havi ng a
per 1 uoroal kyl graup Hewhisybasedanald relaass gaenicomprisiag: a water - based nol d

rel ease agent.

err
[ (a) ] a halogen-containing polyether havmg at least one functional group;

(b) asurfactant, and

(c) water; |

wherein the halogen-containing polyether is a perfluoropolyether.

2.  The water-based mold release agent according to claim 1 which further
contains (d) a phosphate ester or salt thereof having a perfluoroalkyl group having 4 to
20 carbon atoms.

3. The water-based mold release agent according to claim 1 or claim 2,
wherein the surfactant is a nonionic surfactant. |

4.  The water-based mold release agent according to any one of claims 1 to 3,
wherein the functional group is a carboxylic acid group or salt thereof.

5.  The water-based mold release agent according to claim 1 or claim 2,

wherein said perfluoropolyether is a compound of formula (I), (IT) or (III) below:

F-£ CF,CF,CF20;CF,CF,—R, @
F—§(|3F2CF20ﬁ;,C‘2F2——R, | an
CF3 CF3
CF30-{CF,CFy0-)—(CF,0},CF,—R I
0 I |
wherein R is — COH, — CH,OH, — COCH2CH20©,
0 0

I ]!
— CH,0— P(OH),, — COCH,CF,CF3,

0]
il
—CO -(CH2CH205P—16(I2HCH20 %OCH:;, or
- CHj

This ia the replevemoTt &

l Liaw. :H‘:} \O\o\



-10. The use according to claim8 or 9, wherein the l onic
“surfactant. 11. The use according to claim8 or 9, wherein the functional

»group is a carboxylic acid group or salt thereof. [emnml"m:mnm M5 1.
- A water-based nold rel ease agent conprisipg: (a) a ha#
.pol yet her having at | east onepfunctional group, (b) a suf f det dnt * amd (c)
wat er; wherein the hal ogen-coltajning polyether.is a perfluoropol yether. 2.
The wat er - based nol d rel ease ae Hég’ézﬁ ) ﬁ:mlﬁ% B which further
contains (d) a phosphate ester or salt theregfghaving a perfluoroal kyl
group having 4 to 20 carbon atons. 7

mis1to50,nis1to100,pis0to 100,qis0to 100 andris 1to50..

6. The water-based mold release agent according to claim 2, wherein said

phosphate ester (d) is a compound of formula (IV) or (V) below:
- o g ¢
((CF3)%CF(CF2CF»),,CH,CHCH,0),,P(OH);_, av)
SN
(CE3CF2(CF,CF2)nCH,CHy0),P(OH);.., W)
whereinmis 1 to9andnis 1,2 and 3.
| 7.  The water-based mold release agent according to claim 2, wherein said
polyether (a) is present in an amount of 1 part by weight;. said surfactant (b) is present
in an amount of 0.02 to 0.8 parts by weight; and said phosphate ester (d) is present in
an amount of 0.1 to 0.8 parts by weight.
8.. Useofa compositiqn comprising:
(a) a halogen-containing polyether having at least 6ne functional group,
wherein the halogen-containing polyether is a perfluoropolyether,
(b) asurfactant, and
(c) water,
o as a water-based mold release agent.
9.  Use of a composition comprising:
(a) a halogen-containing polyether having at least one functional group,
v-v-herein the halogen-containing polyether is a perfluoropolyether,
(b) asurfactant, |
(c) water, and _
d a phosphafe ester or salt thereof having a perfluoroalky! group having 4 to

20 carbon atoms,

as a water-based mold release agent. .
This ia the replacement ght
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, 3. The wat er-based nol d rel ease agent according to claim1 or claim2,

““wherein the surfactant is a nonionic surfactant. 4. { mﬁ“ﬁed mol d
: rel ease agent according to any one of clainms 1 to- “ el m ncti onal
group is a carboxylic acid group or sall2phereof. [errq v ®» s * :

10. The use according to claim 8 or 9, wherein the surfactant is a nonionic
surfactant.
11. The use according to claim 8 or 9, wherein the functional group is a

carboxylic acid group or salt thereof.
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