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PROCESS FOR REDUCING RESIDUAL ISOCYANATE

Field of the Invention
This invention relates to a process for reducing residual monomeric
polyisocyanate in a composition comprising a polymer or oligomer bearing isocyanate
groups.
Background of the Invention

Polyurethane prepolymers bearing isocyanate groups are commonly used in
industry to make a wide variety of polyurethane products. These prepolymers are usually
prepared by reacting a polyol with an excess of a monomeric polyisocyanate, for example,
adiisocyanate. One of the diisocyanates extensively used industrially is tolylene
diisocyanate (TDI). TDI-based prepolymers demonstrate lower viscosities compared to
prepolymers formed with other diisocyanates, and are, therefore, particularly desirable.

Disadvantages associated with the process for forming these polyurethane
prepolymers, particularly those TDI-based prepolymers, involve the unreacted TDI. For
example, a relatively large amount (2-3 wt.%) of unreacted TDI is often present, and its
high vapor pressure can lead to industrial hygiene issues.

Methods that have been developed to reduce the quantity of unreacted
polyisocyanate contaminating various isocyanate prepolymers include fatling film
evaporation, wiped film evaporation, distillation, extraction using various solvents, or
molecular sieves, or reaction with an organic reactive reagent such as benzyl alcohol. Most
of these methods require, however, elevated temperature, reduced pressure, and/or
multiple steps.

U.S. Patent No. 4,061,662 discloses a process for removing unreacted TDI from an
isocyanate prepolymer by contacting the prepolymer with molecular sieves. Additional
processing steps require additional time to yield the desired prepolymer and increase the

cost of the prepolymer.

JP 2005-502748 A 2005.1.27
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U.S. Patent Nos. 3,248,372; 3,384,624; and 3,883,577 describe processes related to
removing free isocyanate monomers from prepolymers by solvent extraction techniques.
Multiple steps are required in such processes.

It is also possible to distill an isocyanate prepolymer to remove the unreacted
diisocyanate according to U.S. Patent No. 4,385,171. However, it is necessary to use as a
chaser a compound that is only partially miscible with the prepolymer and has a higher
boiling point than that of the diisocyanate to be removed.

U.S. Patent Nos. 3,183,112; 4,683,279; 5,051,152; and 5,202,001 describe falling
film and/or wiped film evaporation. In U.S. Patent No. 5,502,001, the residual TDI
content can be reduced to less than 0.1 wt% by passing the prepolymer at ~100°C through
a wiped film evaporator, while adding an inert gas, specially nitrogen, to the distillation
process to sweep out the TDL

It is known that isocyanate compounds react with organic compounds containing
active hydrogen atoms such as hydroxy and amino groups. U.S. Patent No. 3,384,624
disclosed benzyl alcohol as a suitable organic compound to remove excess of monomeric
2,4-TDI. The process requires elevated temperature (over 70°C for at least ] hour) and is
not suitable for removing 2,6-TDI, which is usually a component of industrial grade TDIL.

U.S. Patent Nos. 3,627,722; 3,632,557; and 4,374,237 disclose silane-containing
isocyanate-polyurethane polymers prepared by reacting isocyanate prepolymers with
amino silanes. There were no reports of residual monomeric isocyanate compounds. This

method was used to introduce additional cross-linking sites from alkoxy silane groups.

Summary of the Invention

The invention provides a method of reducing the amount of unreacted
polyisocyanate, for example, tolylene diisocyanate (TDI) from a polyurethane prepolymer
bearing isocyanate groups.

The invention provides a process for reducing the amount of monomeric
polyisocyanate in a composition comprising a polymer or oligomer bearing isocyanate
groups, the process comprising reacting the composition with a quenching agent, the
quenching agent comprising an arylalkyl alcohol and an alkoxysilane bearing one

secondary amino group.
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Surprisingly, in carrying out the process of the invention, it is generally not

necessary to employ elevated temperatures.

Detailed Description of the Invention

‘When an excess of a monomeric polyisocyanate is reacted with a polymer bearing
active hydrogen groups, for example, a polyol bearing terminal hydroxyl groups, to form a
polymer or oligomer bearing isocyanate groups, a substantial amount of unreacted
polyisocyanate, which is toxic, can remain. The process of this invention minimizes the
amount of unreacted monomeric polyisocyanate, and thereby reduces toxic risk.

The polymer or oligomer bearing isocyanate groups can be obtained by reacting a
polymer bearing groups that are reactive to isocyanate groups, such as amino groups,
alcohol groups, or thiol groups, or less preferably carboxyl groups, with an excess of
polyisocyanate. The polymer or oligomer bearing isocyanate groups can be prepared, for
example, by reacting a monomeric polyisocyanate with a copolymer of polyoxyethylene-
propylene polyol using an NCO/OH equivalent ratio of about 5:1 to about 1.05:1,
preferably a ratio of about 2.0:1 to 2.5:1. The preparation of isocyanate-terminated
prepolymers is disclosed in, for instance, United States Patent Nos. 4,315,703 and
4,476,276 and in references mentioned in those patents.

Monomeric polyisocyanates that can be used to prepare the polymer or oligomer
bearing isocyanate groups include aliphatic and aromatic polyisocyanates. The preferred
polyisocyanates are aromatic polyisocyanates. One of the most useful polyisocyanate
compounds that can be used is tolylene diisocyanate, particularly as a blend of 80 weight
percent of tolylene-2.4-isocyanate, and 20 weight percent of tolylene-2,6-isocyanate; a
65:35 blend of the 2,4- and 2,6-isomers is also particularly useful. These polyisocyanates
are commercially available under the trademark "Hylene" , as Nacconate™ 80, and as
Mondur™ RD-80. The tolylene diisocyanates can also be used as a mixture with other
monomeric polyisocyanates, for example, methylene diisocyanate. Other polyisocyanate
compounds that can be used are other isomers of tolylene diisocyanate, hexamethylene-
1,6-diisocyanate, diphenyl-methane-4,4-diisocyanate, m- or p-phenylene diisocyanate and

1.5-naphthalene diisocyanate. Polymeric polyisocyanates can also be used, such as

JP 2005-502748 A 2005.1.27
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polymethylene polyphenyl polyisocyanates, such as those sold under the trademarks
"Mondur" MRS, and "PAP1". A list of useful commercially available polyisocyanates is
found in Encyclopedia of Chemical Technology by Kirk and Othmer, 2nd Ed., Vol. 12,
pages 46, 47, Interscience Pub. (1967).

The invention is here described with reference to TDI as the monomeric
polyisocyanate. It should be appreciated, however, that TDI is referred to as an example
for the purpose of illustration only, and the invention is also applicable to quenching the
amount of other monomeric polyisocyanates.

The arylalkyl alcohol or the alkoxysilane that reacts with monomeric TDI desirably
will not appreciably react with the terminal isocyanate groups of the polymer or oligomer.
For example, TDI is normally used as a mixture of the 2,4- and 2,6-isomers, and the
reactivities of the two isocyanate (-NCO) groups of monomeric TDI are different, i.e., the
4-position -NCO group is more reactive than the 2- or 6- position -NCO group.
Consequently, reaction of a polyol with 2,4-TDI results in a polymer having terminal
isocyanate groups derived mainly from the 2-position of 2,4-TD], the 4-position -NCO
group having been eliminated by reaction with the polyol. Residual 2,4-TDI still contains
the more reactive 4-position —-NCO group. An arylalkyl alcohol, such as benzyl alcohol
can selectively react with the isocyanate group at the 4-position of free residual
monomeric TDI with little reaction (usually less than 10%) with the less reactive terminal
-NCO groups of the prepolymer, derived from the 2-position of TDL

In a preferred embodiment, a mixture of residual monomeric 2,4- and 2,6-TDI
present in a composition comprising a polymer bearing isocyanate groups is quenched
with an arylalkyl alcohol used in conjunction with an alkoxysilane bearing a secondary

amino group.

The arylalkyl alcohol is preferably a benzyl alcohol of formula (I):

B
Rn—:/\'—CHZOH O
o

A
where R is hydrogen, an alkyl group, an aryl group, an alkylaryl group, an arylalkyl group,
an alkoxy group or an aryloxy group, and n is an integer of from 1 to about 5. Examples

of alkyl groups include methyl, ethyl, propyl, butyl, hexyl, octyl; preferred aryl groups

JP 2005-502748 A 2005.1.27
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include phenyl and naphythl; preferred arylalkyl groups include phenmethyl, phenethyl,
phenpropyl, and phenbutyl; examples of alkylaryl groups also include cumenyl, mesityl,
tolyl, and xylyl; and alkoxy groups include methoxy, ethoxy, butoxy, and propoxy.

Examples of the arylalkyl alcohol are benzyl alcohol, trimethyl benzyl alcohol, o-
methyl benzyl alcohol, p-methyl benzyl alcohol, m-methyl benzyl alcohol, cuminol, o-
ethyl benzyl alcohol, p-methoxy benzyl alcohol, 2,4-dimethoxy benzyl alcohol, and p-
ethoxy benzyl alcohol. The arylalkyl alcohol is most preferably benzyl alcohol.

The alkoxysilane is preferably a compound of formula (H):
R'R’R?Si-R’-NHR”’ (I

or a compound of formula (IIT):
R'R’R’Si-R’-NH-R’-SiR'R’R? f10))

wherein each of R, R? and R? is independently an alkyl group or alkoxy group of up to 6
carbon atoms, an aryl group, an arylalkyl group, an aryloxy group, or an arylalkoxy
group, wherein the alkyl or alkoxy group has up to about 10 carbon atoms, and wherein
the aryl moiety is a phenyl or a- or B-naphthy! group, or a halogen atom (fluorine,
chlorine, bromine or iodine), provided that at least one of R', R? and R’ is a readily
hydrolysable group such as an alkoxy or aryloxy group or a halogen atom; R’ is a divalent
hydrocarbon radical, optionally containing an O, having from 1 to about 20 carbon atoms;

and R’ is an alkyl group having from 1 to about 8 carbon atoms.

Suitable alkoxysilanes include N-(n-butyl) aminopropyltrimethoxysilane, N-
methyl-3-aminopropyltrimethoxysilane, bis(trimethoxysilypropyl) amine, or N-phenyl-
gamma-aminopropyltrimethoxy silane.

Reaction of the mixture of the arylalkyl alcohol and alkoxysilane bearing a
secondary amino group with residual monomeric polyisocyanate eliminates at least one of
the isocyanate groups of the residual monomeric polyisocyanate. The number of

isocyanate groups on the monomeric polyisocyanates is, therefore, effectively reduced by

JP 2005-502748 A 2005.1.27
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“quenching”. To illustrate, a monomeric polyisocyanate is considered to be quenched if at
least one of its isocyanate groups has been eliminated into a non-reactive species.

The amount of quenching agent used is chosen so that the maximum amount of
monomeric polyisocyanate is effectively reduced by quenching, without significantly
reducing the number of isocyanate groups on the polymer or oligomer. Such amounts can
be determined by routine experimentation. The amount of the residual monomeric
polyisocyanate that can remain after the quenching step is preferably 0, but may range up
to about 0.50 wt.%.

In carrying out the process according to the present specification, it is generally not
necessary to employ elevated temperatures.

The molar ratio of the arylalkyl alcohol to the alkoxysilane is preferably in the
range of from about 1:1 to about 5:1.

The molar ratio of the mixture of arylalkyl alcohol and alkoxysilane to residual
TDI is preferably in the range of from about 1.0 to about 2.5, more preferably from about
1.5 to about 2.0.

An alkoxysilane bearing a mono secondary amino group, for example,
bis(trimethoxysilypropyl)amine (Silquest™ A-1170 from Osi Co.), can catalyze the
reaction of arylalkyl alcohols with isocyanate groups. Alternatively, the alkoxysilane can
act as a nucleophile. In the event, that the alkoxysilane reacts with a terminal -NCO
group of the polymer or oligomer, it will introduce a reactive silyl group, for example a -
Si(OMe)s to compensate for the loss of the -NCO group. Since bulky alkoxysilanes react

relatively slowly with -NCO groups, their lifetime as a catalyst can be prolonged.

The use of the alkoxysilane as a catalyst does not result in side reactions that can
occur when a tertiary amine is used as a catalyst. For example, the tertiary amine can
trigger internal cross-linking reactions which can lead to an increase of the viscosity of the
polymer with time. The use of an alkoxysilane as catalyst is advantageous in that it can
act as a reactant, and effectively removed from the reaction mixture.

Objects and advantages of this invention are further illustrated by the following
examples, but the particular materials and amounts thereof recited in these examples, as well

as other conditions and details, should not be construed to unduly limit this invention.
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Examples

Materials:

A prepolymer (prepolymer A) bearing isocyanate groups was prepared from a
trifunctional polyol (a copolymer of propylene oxide and ethylene oxide, polyG™ 83-84
from Arch Chemicals) and TDI (Mondur™ TD-80 from Bayer USA) at 1:2.352
equivalent ratio (10.5 wt% TDI charged). The prepolymer is an intermediate product from
3M containing 1.8-2.0 wt.% residual TDI and 2.8-3.2 wt.% isocyanate groups. The
residual TDI is usually a mixture of 60-70% 2,6-TDI and 30-40% 2,4-TDl], as determined
by NMR. The benzyl alcohol and secondary amines were from Aldrich and the secondary

amino alkoxysilanes were industrial samples,

Analysis of residual free TDI:

The isocyanate content in the prepolymer was determined by titrating the
prepolymer with n-butyl amine. The molar ratio of residual TDI to total charged TDI was
obtained from "H-NMR analysis conducted on a 600 MHz Varian NMR instrument at the
University of Western Ontario.

The weight percentage of residual TDI in the prepolymer was calculated according

to the TDI charge ratio and residual TDI molar ratio.

General procedure to reduce TDI content in isocyanate prepolymers

To a 3-neck 250 ml round-bottom flask equipped with a mechanical stirrer and
purged with dry nitrogen was added 200 g of isocyanate prepolymer. An active hydrogen-
containing compound (as shown in Comparative Examples 1-7), or a mixture of benzyl
alcohol and amino alkoxy silane (Examples 1-4) was added dropwise to the prepolymer

while stirring (300-600 rpm). The reaction mixture was collected after 2-4 hr.

Comparative Examples 1-7:

JP 2005-502748 A 2005.1.27
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In Comparative Examples 1-3, prepolymer A was reacted with the aliphatic
secondary amine bis(2-ethyl hexyl) amine (BEHA), the aromatic secondary amine N-ethyl
aniline (NEA), and the secondary amino aloxysilane, bis[(3-trimethoxysilyl)propyl]amine
(A-1170), using a molar ratio of reactant to TDI of 1.1.

In Comparative Examples 4 and 5, prepolymer A was reacted with 1.1 or 1.6
equivalents of BA, with respect to the amount of residual TDI, at 70-85°C. NMR analysis
indicated that only 45-55% of the BA has been reacted with the isocyanate groups, most of
which are from 2,4-TDI. The residual TDI content in these cases remained high after 2 h
at 85°C possibly due to the low reactivity of BA with 2,6-TDI.

In Comparative Examples 6 and 7, prepolymer A was reacted with BA at room
temperature with 0.15 wt.% TEA.
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! Reaction condictions unless otherwise indicated quenching reaction conducted at

25°C for 2 hours.

2BAis benzyl alcohol; BEHA is bis(2-ethyl hexyl) amine; NEA is N-ethyl aniline; A-
1170 is bis[(3- trimethoxysilyl)propyljamine, TEA is tricthylamine.

3 Percent Efficiency = (mol% TDI removed/mol% reacted reactant)*100

* Quenching reaction conducted 70°C for 2h.

* Quenching reaction conducted 85°C for 2h.

® TEA 0.15 wt.% of prepolymer.

Example 1:

Prepolymer was first reacted with BA at 85°C for 2h, cooled to room
temperature, and then reacted with A-1170 at room temperature for 2 h. NMR analysis
revealed that only 55% BA reacted after 2h at 85 °C, while completely reacted after 2 h
of A-1170’s addition.

Examples 2-5:

Prepolymer A was reacted with a mixture of BA and A-1170 at room
temperature. The total BA and A-1170 equivalent was fixed at 1.86 with respect to the
residual TDI. The reactions were carried out for 4 hr at RT and the products were

stored under RT under argon atmosphere.
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Various modifications and alterations to this invention will become apparent to
those skilled in the art without departing from the scope and spirit of this invention. It
should be understood that this invention is not intended to be unduly limited by the
illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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WE CLAIM:
1. A process for reducing the amount of monomeric polyisocyanate in a

composition comprising a polymer or oligomer bearing isocyanate groups, the method
comprising reacting the composition with a quenching agent, the quenching agent
comprising an arylalkyl alcohol and an alkoxysilane bearing one secondary amino

group.

2. A process according to claim 1, wherein the arylalkyl alcohol is a benzyl

alcohol of formula (I):

X
R“—:Q—CHEOH )
where R is hydrogen, an alkyl group, an aryl group, an alkylaryl group, an arylalkyl

group, an alkoxy group or an aryloxy group, and n is an integer of from 1 to about 5.

3. A process according to claim 1, wherein the arylalkyl alcohol is benzyl alcohol,
trimethyl benzyl alcohol, o-methyl benzyl alcohol, p-methyl benzyl alcohol, m-methyl
benzyl alcohol, cuminol, o-ethyl benzyl alcohol, p-methoxy benzyl alcohol, 2,4-
dimethoxy benzyl alcohol, or p-ethoxy benzyl alcohol.

4. A process according to claim 1, wherein the arylalkyl alcohol is benzyl alcohol.
5. A process according to claim 1, wherein the alkoxysilane is a compound of
formula (IF):

R'R’R’Si-R*-NHR” (I

or a compound of formula (IIT):

R'R?R%Si-R’-NH-R’-SiR'R’R’ )

13
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wherein each of R', R? and R is an alkyl group or alkoxy group; an aryl group, an
arylalkyl group, an aryloxy group, or an arylalkoxy group, or a halogen atom, provided
that at least one of R', R and R? is a readily hydrolysable group; R’ is a divalent
hydrocarbon radical, optionally containing an O, having from 1 to about 20 carbon

atoms; and R’ is an alkyl group having from 1 to about 8 carbon atoms.
6. A process according to claim 1, wherein the alkoxysilane is N-(n-butyl)
aminopropyltrimethoxysilane, N-methyl-3-aminopropyltrimethoxysilane,

bis(trimethoxysilypropyl) amine, or N-phenyl-gamma-aminopropyltrimethoxy silane.

7. A process according to claim I, wherein the monomeric polyisocyanate is a

mixture of 2.4 tolylene diisocyanate and 2,6 tolylene diisocyanate.

14

JP 2005-502748 A 2005.1.27



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

gbooogbodaoan

INTERNATIONAL SEARCH REPORT

(28)

ni{gtional Application No

PCT/US 02/27193

IPC 7

A. CLASSIFICATION OF SUBJECT MATTER

C08G18/28 €08G18/18 £08618/76

According 1o International Patent Classification (IPC) or to both national classification and IPC

€08618/10

B. FIELDS SEARCHED

IPC 7

‘Minimum documentalion searched (classification system followed by Classificalion symbols)
€086

Documentation searched olher than minimum documentalion 1o the extent hat such

included in the fi

Electronic dala base consulted during the intemalional search (name of dala base and, where practical, search lerms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ®

Citalion of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 3 384 624 A (HEISS HERBERT L)

21 May 1968 (1968-05-21)

cited in the application

the whole document

US 3 992 316 A (OERTEL GUNTER ET AL)
16 November 1976 (1976-11-16)

ctaim 1

US 5 880 167 A (HENKE GUENTER ET AL)
9 March 1999 (1999-03-09)

column 5, 1ine 13-31; claim 4; examples

US 5 925 781 A (PANTONE RICHARD S ET AL)
20 July 1999 (1999-07-20)

column 7, line 43 -column 8, line 19;
claim 1

-/

1-7

1-7

1-7

1-7

Further documents are listed in the conlinuation of box C.

[] Patent family members are listed in annex.

* Special categories of ciled documents.

*A* documen defining the general state of the art which is not
considered fo be of particular relevance

*E* earlier document but published on or after the international
1iling date

*L* document which may throw doubts on priority claim(s) or
which is efled to eslablish the publication dale of another
cltation or other special reason (as specilk

*0" document referring to an oral disclosure, use, exhibilion or

means

“P* document published prior to the internatlonal filing date but
later than the priority date claimed

*T* later document published afler the intemational filing date
or priority cate and not in conflict with the application but
cited 10 understand the principle or theory underlying the
invention

*X* document of particular relevance; he claimed invention
cannot be considered novel or cannot be considered 1o
invoive an inventive step when the document is taken alone

*¥* document of particular relevance; the claimed invention
cannot be considered fo involve an inventive step when the
document is combined with one or more other Such docu—
mens, such combination being obvious 10 & person skilled
intheari.

*&* document member of the same patent family

Date of the actual completion of the international search Dale of mailing of the intemational search feport
21 October 2002 30/10/2002
Name and mailing address of the ISA Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswiik
Tel (+31-70) 340-2040, Tx. 31 651 epo .,
Fax: (+31-70) 340-3016 Lanz, §
Fom PCTASA/210 (second sheet) (July 1962)
page 1 of 2

JP 2005-502748 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

INTERNATIONAL SEARCH REPORT

(29)

infigitional Application No
PCT/US 02/27193

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Calogory

Cation of document, wih indication.where 2ppropriate, of the relevani passages

Relevant fo claim No.

A

US 6 121 354 A (CHRONISTER MICHAEL)
19 September 2000 (2000-09-19)
example 1

1-7

Fom PCTASA/210 (continuation of second sheet) (July 1992)

page 2 of 2

JP 2005-502748 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

INTERNATIONAL SEARCH REPORT

Information on patent family members

F‘i

(30)

tional Application No

PCT/US 02/27193

Patent document Publication Patent family ‘ Publication

cited in search report date member(s}

US 3384624 A 21-05-1968  NONE

US 3992316 A 16-11-1976  DE 2414391 Al 02-10-1975
BE 816887 Al 27-12-1974
BE 816888 Al 27-12-1974
DK 343574 A 17-03-1975
DK 343674 A 24-02-1975
ES 427705 Al 01-12-1976
FR 2235147 Al 24-01-1975
FR 2235145 Al 24-01-1975
GB 1458564 A 15-12-1976
GB 1434445 A 05-05-1976
IE 39531 B1 25-10-1978
IE 39556 Bl 08-11-1978
1T 1016168 B 30-05-1977
IT 1032054 B 30-05-1979
JP 1129785 C 24-12-1982
JP 50069198 A 09-06-1975
JP 57022054 B 11-05-1982
JP 979362 C 29-11-1979
JP 50070495 A 11-06-1975
JP 54011839 B 17-05-1979
LU 70420 Al 27-03-1975
LU 70421 Al 27-03-1975
NL 7408473 A 31-12-1974
NL 7408474 A 31-12-1974
SE 7408494 A 30-12-1974
SE 414032 B 07-07-1980
SE 7408495 A 30-12-1974

US 5880167 A 09-03-1999  DE 4429679 Al 29-02-1996
DE 4440322 Al 15-05-1996
DE 4441190 Al 23-05-1996
DE 4441570 Al 30-05-1996
DE 4441770 Al 30-05-1996
AT 174042 T 15-12-1998
AU 3345795 A 14-03-1996
BR 9508745 A 30-09-1997
CA 2198388 Al 29-02-1996
CZ 9700531 A3 15-10~-1997
DE 59504433 D1 14-01-1999
DK 777695 T3 16-08-1999
WO 9606124 Al 29-02-1996
EP 0777695 Al 11-06-1997
ES 2125651 T3 01-03-1999
FI 970752 A 21-02-1997
HR 950457 Al 31-10-1997
HU 77802 A2 28-08-1998
JP 10504350 T 28-04-1998
NO 970238 A 20-01-1997
PL 318143 Al 12-05-1997
SK 22797 A3 10-09-1997
ZA 9506985 A 24-06-1996

US 5925781 A 20-07-1999  NONE

US 6121354 A 19-09-2000  NONE

Form PCT/SA210 fpatent lemlly annex) {July 1992)

JP 2005-502748 A 2005.1.27



(31) JP 2005-502748 A 2005.1.27

gobogooaon

@éGnoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP (AT,
BE,BG,CH,CY,CZ,DE,DK, EE,ES,FI ,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE,SK, TR) ,0A(BF,BJ,CF,CG,CI,,CM,GA,GN,GQ,GW,
ML,MR,NE,SN,TD,TG),AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ ,EC,EE,ES,
FI,GB,GD,GE,GH,GM,HR,HU, ID, IL, IN, 1S, JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD, MG, MK, MN , MW, MX,MZ ,N
0,Nz,0M,PH,PL,PT,RO,RU,SD, SE, SG,SI,SK,SL, T, TM, TN, TR, TT, TZ,UA, UG, UZ,VC,VN, YU, ZA, ZM, ZW

(74)000 100082898
ooooooooo

(72000 00000000
00000000000000000000000000000000000000000000
ooooooo

(7000 0000000000
00000000000000000000000000000000000000000000
ooooooo

0000 (0O) 4J034 HAOL HAO7 HCO3 HC12 HC61 HC64 HC67 HC71 JA42 LBOS



	bibliographic-data
	abstract
	claims
	description
	international-document-image-group
	search-report
	overflow

