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POLYMER, PROCESS AND COMPOSITION

This invention relates to polymers made from itaconate and similar
monomers; to a process for making these polymers and to their use in coatings, inks
and adhesives.

Itaconate esters, also known as 2 methylidenebutanedioate esters,
are monomers that can be obtained from biorenewable sources. Yet despite been well
known for many years, they have not been widely used to make commercial polymers
because they often are expensive and difficult to process.

Polymers with a low molecular weight (low Mn) and a high glass
transition temperature (high Tg) are desirable for several reasons. They can form
useful coatings, may be used as stabilizers (e.g. in emulsion polymerization). They may
produce films with improved hardness and blocking resistance. Examples of such low
Mn, high Tg polymers are solid grade oligomers (also referred to as SGO).

The applicant has found that itaconate esters can be used to prepare
improved polymers such as low Mw / high Tg solid grade oligomers. Surprisingly the
various difficulties of using itaconate ester monomers can be overcome and they may
be incorporated into polymers having some or all of the advantages described herein.
Itaconate polymers of the invention may also form films at room temperature which are
highly flexible (elastic) and are less prone to blocking.

As used herein the term solid grade oligomer (SGO) preferably
denotes an oligomer composition comprising an oligomer (preferably the oligomer
having a weight average molecular weight as measured by GPC of no more than
100,000 g/mol) the composition substantially comprising solid material (preferably
solid in an amount greater than or equal to 95% by weight of oligomer composition,
more preferably consists of solid material) under standard conditions. The terms
“oligomer”, “substantially comprises” and "standard conditions” are defined later in
this document,

Polymers prepared by bulk polymerisation of methacrylate monomers
are generally poorly converted or require undesirable process conditions. In a further
problem addressed by this invention the applicant has also found that these
methacrylate monomers can be wholly or partially replaced by itaconate or similar
monomers. This can reduce the concentration of initiators and/or lower the

polymerisation temperatures required to produce polymers. The resultant polymers are
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prepared at a high conversion rate of monomer and have similar properties to those
made from the methacrylate monomers .

The further optional problem is addressed by the invention. It has also
been found that omitting styrene monomers results in several undesirable changes to
the polymerization process especially when producing low molecular weight polymers.
For example initiator concentration is increased, chain transfer agent (CTA) is used
and/or polymerization temperature is increased. Vinyl aromatic monomers such as
styrene are also undesirable for other reasons as they are possible carcinogens and
have other potentially chronic adverse health effects. It would be preferable to use as
little vinyl aromatic monomer as possible and preferably omit these monomers entirely.
Styrene monomers have previously been replaced with methacrylate monomers (for
example as described in EP156170). However as described above there are problems
with using methacrylate monomers as a direct styrene replacement. The applicant has
unexpectedly found that itaconate functional monomers can be used to replace vinyl
aromatic monomers such as styrene (in whole or in part) to achieve similar properties
to those imparted by such monomers in the resultant polymer. As used herein unless
the context dictates otherwise ‘styrene’ (e.g. styrene-free) may also refer to any similar
vinyl aromatic monomers.

Thus to summarise one aspect of the invention the applicant has now
surprisingly found that itaconate ester monomers can be used to replace or reduce the
amount of styrene and/or methacrylate (MA) monomers added to a polymer whilst
addressing some or all of the consequent problems with low-styrene, low-MA, styrene-
free and/or MA-free polymers. Thus (in one aspect of the invention) low M, / high Tg
polymers can be prepared with low water sensitivity at a much reduced (or even zero)
styrene and/or MA content at a reasonable monomer conversion using lower amounts
of chain transfer agent (CTA), lower initiator concentrations and/or lower temperatures
then before.

For example one preferred object of the present invention is to
provide polymers having a number average molecular weight of less than 15 kg/mole
and Tg greater than 75°C that are substantially free of vinyl aromatic monomers. Such
polymers may be prepared using no more than 1 weight part (per 100 monomer) of
CTA, less than 1 mole parts (per 100 monomer) of initiator and/or from a

polymerisation at a temperature of no more than 275°C.
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Further problems that may also be addressed by the present
invention are described herein and it is an object of the present invention to solve some
or all of the problems identified herein.

Some of the prior art documents are discussed below.

WQ082/02387 (SCJ) describes a bulk polymerization process for
preparing low molecular weight vinyl polymers having a dispersion index less than 2
and a number average molecular weight from 1000 to 6000. The polymers are
prepared by continuously charging a mixture of at least one mono alkenyl aromatic
monomer and at least one acrylic monomer into a reactor containing a molten resin
mixture of unreacted monomers and the vinyl polymers at a temperature from 235°C to
310°C, whilst maintaining a flow rate so the residence time of the monomer in the
reactor is 2 minutes and the reaction mix is kept at a predetermined level.

EP156170 (SCJ) describes a similar bulk polymerization process to
that described above for preparing enhanced yields of high solids, low molecular
weight acrylic polymers having a narrow molecular weight distribution and a low
chromophore content. The process involves continuously charging mixture of a
polymerization initiator and at least one acrylic monomer (in respective molar ratio of
0.0005:1 to 0.06:1) and a reaction solvent (in amount of 0 to 25 % by weight % of the
acrylic monomer) into a reactor containing a molten mixture of unreacted acrylic
monomers and the acrylic polymer whilst maintaining a flow rate so the residence time
of the monomer in the reactor is >= 1 minute, the reaction mix is kept at a
predetermined level and the molten resin mixture is keep at an elevated reaction
temperature sufficient to provide accelerated conversion to a readily processable,
uniform, concentrated polymer product.

EP554783 (BASF) describes a process for the continuous
polymerization of vinyl monomers to form vinyl polymers by free radical initiated or
thermally initiated polymerization within an annular gap reactor comprising an outer
tube and a cylindrical rotor inserted therein so the annular gap is 0.5 to 10 mm wide,
giving a residence period of from 1 to 10 minutes. The outer tube is temperature
controlled so the polymerization is performed at 150 to 270°C providing a vinyl polymer
having a molecular weight Mn of from 1000 to 20,000 and a polydispersity (Mw/Mn) <
3.5.

US6346590 describes a continuous polymerization and condensation
process of continuously charging into a primary reactor a mixture of: at least one

radically-polymerisable monomer with a radically polymerisable group and also a
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condensation reactive functionality (CRF); at least one modifying agent (not a
monohydroxy alcohol) having a group that reacts with the CRF; where the temperature
in the primary reactor is kept at a level to polymerize the monomer effectively and to
allow at least a portion of the CRF to react with the modifying agent to produce a gel-
free first polymer incorporating at least some of the modifying agent. The radically-
polymerisable monomer is being added to primary reactor as the first polymer is being
simultaneously removed. The first polymer is added to a secondary reactor maintained
at an effective temperature to form a second polymer.

WQ02005/097854 (DSM) describes an aqueous composition
comprising: i) at least a cross-linkable vinyl oligomer A with a weight average molecular
weight in the range of from 1000 to 80,000 g/mole obtained by bulk polymerisation of:
(a) 5 to 45 wt% of vinyl monomers bearing ionic or potentially ionic water- dispersing
groups; (b) 0 to 30 wt% of vinyl monomers bearing non-ionic water-dispersing groups;
(c) 2 to 25 wt% of vinyl monomers bearing cross-linkable groups; (d) 0 to 40 wt% of a-
methyl styrene; (e) 10 to 93 wt% of vinyl monomers not in (a), (b), (c) or (d); where (a)
+(b) + (c) + (d) + (e) = 100%; and ii) at least a vinyl polymer B with a weight average
molecular weight > 5000 g/mole, obtained by polymerisation in the presence of vinyl
oligomer A of: (f) 0 to 5 wt% of vinyl monomers bearing ionic or potentially ionic water-
dispersing groups; (g) 0 to 20 wt% of vinyl monomers bearing non-ionic water-
dispersing groups; (h) 0 to 15 wt% of vinyl monomers bearing cross-linkable groups; (i)
60 to 100 wt% of vinyl monomers not in (f), (g) or (h); where (f) + (g) + (h) + (i) = 100%;
where the ratio of vinyl oligomer A to vinyl polymer B is in the range of from 5: 95 to
95:5; where polymer B is more hydrophobic than vinyl oligomer A; where the weight
average molecular weight of vinyl polymer B is more than the weight average
molecular weight of vinyl oligomer A; iii) 0 to 20 wt% of co-solvent; and iv) 30 to 90 wt%
of water; where i) + ii) + iii) + iv) = 100%.

Further prior art documents describe the use of itaconate esters in
general terms.

US4206292 (Kureha Kagaku Kogyo Kabushiki Kaisha) describes a
vinyl chloride resin composition having surface smoothness comprises: (1) 100 parts of
vinyl chloride polymer; and (2) 0.1 to 30 parts of a polymer processing aid comprising:
(A) 10 to 100 parts of a copolymer comprising 20 to 99% of an alkyl methacrylate, 1 to
70% of a dialkyl itaconate, and 0 to 60% of a copolymerisable monomer; and (B) 0 to
90 parts of a copolymer comprising 80 to 100% of an alkyl methacrylate, and 0 to 20%

of a copolymerisable monomer. This vinyl chloride resin composition is not very
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relevant for coating compositions to be prepared from bio-based or other
environmentally benign sources.

US4547428 (Monsanto) describes a terpolymer comprising repeating
units derived from an olefin, a diester of an addition polymerisable unsaturated
dicarboxylic acid, and a solubilizing monomer which promotes compatibility between
the terpolymer and a vinyl halide polymer. A granular form of the processing aid and a
method for its preparation are also disclosed. These polymers are not suitable for
coating applications.

US4588776 (Monsanto) describes a polymer composition comprising
a blend of a vinyl halide polymer and a particulate terpolymer having a molecular
weight of at least 100,000 and a glass transition temperature of at least 50°C. The
terpolymer comprises repeating units derived from an olefin, a diester of an addition
polymerisable unsaturated dicarboxylic acid, and a solubilizing monomer which
promotes compatibility of the terpolymer with the vinyl halide polymer. These polymers
are used to prepare shaped plastic articles and not for coating applications.

US6951909 (3M) describes a polymerisable system comprises an
organoborane, at least one polymerisable monomer, and a work-life extending agent.

WO11/073417 (DSM) discloses an aqueous emulsion comprising at
least a vinyl polymer, said vinyl polymer comprising: a) 45 to 99 wt-% of itaconate ester
monomers having formula (1), wherein R and R' are independently an alkyl or an aryl
group; b) 0.1 to 15 wt-% of ionic or potentially ionic unsaturated monomers; c) 0 to 54
wt-% of unsaturated monomers, different from a) and b); and 0.9 to 54.9 wt-% by
weight of total monomers of a chaser monomer composition added subsequently and
polymerised after the polymerisation of monomers a), b) and c¢); wherein a) + b) + ¢)
and the chaser monomer composition add up to 100 wt-%; and wherein the aqueous
emulsion contains less than 0.5 wt-% free itaconate ester monomers of formula | based
on the total weight of the aqueous emulsion. Although it is a stated object of the
invention to provide a vinyl polymer with a high total concentration of itaconate ester
monomers (see page 2, lines 14 to 17) in practise the larger proportion of such
itaconate esters are lower itaconate esters (i.e. esters of small alkyl groups such as
DMI). This document does not teach that it would be desirable to use a high
concentration of higher itaconate esters (i.e. esters of large alkyl groups such as DBI).
Indeed ‘417 states that itaonate esters are difficult to process (see page 2, lines 23 to
25) which combined with the teaching of the examples demotivates a reader to

incorporated large amounts of hydrophobic higher itaconate esters like DBl in a
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copolymer. The only examples in ‘417 that describe use of a DBl monomer are
Examples 2, 4, 5 and 6.. It can be seen that DBl is used as co-monomer only at a low
concentrations in the final copolymer prepared in these Examples (at a maximum of
22.7 wt-%) which are each also prepared with significant amounts of another
hydrophobic monomer butyl acrylate (BA). A styrene chaser monomer is always
present in the final product (at least 1,5 wt-%). These examples teach away from using
DBI or other higher itaconate esters to replace common hydrophobic monomers such
as BA, EHA and/or styrene. No significant improvement is seen in film properties such
as hardness and water sensitivity of the copolymers prepared in this document.

GB1009486 (Borden) describes a latex of composite polymeric
particles where the core and shell may comprise a copolymer of a vinylidene chloride
and an ester of an alpha unsaturated aliphatic acid (the amount of ester in the shell
being greater than the core). One example (Example 3) describes use of dibutyl
itaconate (DBI) as the ester in an total amount of 17% by weight of total monomers (5%
in the outer shell and 12% in an inner non-core layer). These composite multi-layer
polymer particles address a problem of providing a water vapour barrier coating for
paper and the like and they use much lower amounts of DBI than the present invention.

US3766112 describes a high gloss latex for floor polish comprising a
chlorinated paraffin wax with a polyvinyl pyrolidone protective colloid. Four monomer
components used to prepare the colloid: styrene (70 to 85%), 2-ethylhexyl acrylate
(EHA) (5 to 15%) (meth)acrylic acid (3 to 10%) and a fourth monomer (1 to 5 %) all
percentages by weight of total monomers of the polyvinyl pyrolidone. One of the seven
monomers suggested as the fourth monomer is DBI. These polymers address the
problem of providing high gloss floor coatings and DBI is used in much lower amounts
than in the present invention.

Therefore broadly in accordance with the present invention there is
provided a copolymer having a low molecular weight (Low MW) and high glass
transition temperature (High TG) the copolymer comprising (preferably consisting
essentially of) moieties obtained and/or obtainable from the following components:

(@) atleast 20 wt-% of one or more itaconate functional monomer(s) not
containing acidic groups or precursor acid groups (also referred to herein as
‘Itaconate Monomer’),

(b) not more than 40 wt-% of an acid functional monomer(s) in an amount
sufficient to achieve an acid value from 65 to 325 mg KOH per g of solid

polymer (also referred to herein as ‘Acidic Monomer’)
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(c) optionally not more than 72 wt-% of other monomers not being either  (a) or
(b) (also referred to herein as ‘Other Monomer’);

where the weight percentages of monomers (a), (b) and (c) total 100% and are

calculated as a proportion of the total amount of monomers in the copolymer being

100%; and with the provisos:

() the copolymer has a number average molecular weight (M,) of no more than
15 kilograms / mole (also referred to herein as ‘Low MW’); and

(I the copolymer has a glass transition temperature of at least 75 °C (also
referred to herein as ‘High TG’),

and where optionally either or both of provisos (lll) and/or (IV) apply:

(Il the copolymer contains less than 40 wt-% vinyl aromatic monomer(s) (also
referred to herein as ‘Low Vinyl Aromatic’ or Low-Styrene’); and/or

(IV) the copolymer contains less than 40 wt-% methacrylate monomer(s) (also
referred to herein as ‘Low-MA’).

Optionally the copolymers of the invention are solid grade oligomers
(SGO).

It is preferred that polymers of the invention, and/or the itaconate
monomers are obtained from bio-renewable sources.

A further aspect of the present invention comprises a coating
composition comprising from 5 to 80 wt-% of the total composition of a Low MW and
High TG copolymer of the invention as described herein.

Copolymers of the invention may also be independently limited by
one or more of the following optional provisos:

(V) when component (a) consists of DBl in an amount of less than 30% by weight
of the total monomers then the copolymer is substantially free of any chloro
groups; and

(V1) when component (a) consists of DBI in an amount of less than 23% by weight
of the total monomers then the copolymer is prepared by other than an
emulsion polymerisation method in which a chaser monomer is used; and

(VIl) when component (a) consists of DBl in an amount of less than 23% by weight
of the total monomers then if component (d) is present, component (d) is other
than styrene or a mixture consisting of butyl acrylate (60 wt-% of mixture) and
styrene (40 wt-% of mixture)

(VIII) the copolymer is substantially free of styrene (preferably styrene free), more

preferably component (d) if present is other than styrene or a mixture
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(1X)

(X)

(X1)

(XIN)

consisting of butyl acrylate (60 wt-% of mixture) and styrene (40 wt-% of
mixture), more preferably component (d) if present is other than styrene (S),
butyl acrylate (BA), 2-ethyl hexyl;acrylate (EHA) or mixtures thereof.

is prepared by other than an emulsion polymerisation method in which a
chaser monomer is used; and

the copolymer is prepared by other than an emulsion polymerisation method in
which a chaser monomer is used optionally this proviso applying only when
component (a) consists of DBI preferably in an amount of from 8.5 to 15% by
weight of the total monomers (a) + (b) + (c) + (d).

when component (a) consists of DBI then component (a) is present in an
amount other than 8.5 wt-%, 21.8 wt-%, 22.5 wt-% or 22.7 wt % of the total
monomer composition, preferably other than from 8 wt-% to 23 wt%,

when component (a) consists of DBI then component (a) is present in an
amount other than 4.7 wt-%, 5.0 wt-%, 8.5 wt-%, 21.8 wt-%, 22.5 wt-%, 22.7
wt %, 25.0 wt-%, 28.7 wt-%, 30,0 wt-% or 41,2 wt-% of the total monomer

composition, preferably other than from 4 wt-% to 42 wt%,

(XI1) the copolymer is obtained other than from a polymerisation of a dimethyl

itaconate (DMI) and dibutyl itaconate (DBI) in the respective weight ratio of 15
to 85 in the presence of poly diethyl itaconate seed polymer; more preferably
the copolymer is obtained other than from polymerisation of dialkyl
itaconate(s) in the presence of a poly diethyl itaconate seed polymer; most
preferably the copolymer is obtained other than from polymerisation in the

presence of a poly dialkyl itaconate seed polymer; and/or

(XIV) if polymerisation of the copolymer occurs in the presence of an initator system

comprising organoborane amine complex and an activator then component (a)
is present in an amount greater than 20 wt-%, preferably at least 24 wt-% of

total monomers (a) + (b) + (¢) + (d).

As used herein the term seed polymer is as defined in US2011-144265 (e.g. see

paragraph [007]) i.e. a polymer seed particle is dispersed in an aqueous medium such

that the seed particle absorbs further added (co)monomer and the seed particle is

present at a concentration to allow for control of particle size of that (co)monomer.
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Provisos
() Low MW

Copolymers of the invention preferably have a number average
molecular weight (M,) of no more than 15 kilograms / mole (defined herein as Low
MW), conveniently less than 10 kilograms / mole. Preferred copolymers of the
invention have a number average molecular weight from 500 to 10000 g/mole, more
preferably from 500 to 7000 g/mole, most preferably from 500 to 5000 g/mole, for
example from 700 to 3000 g/mole.

(1 High TG

Copolymers of the invention have a high glass transition temperature
of at least 75 °C (defined herein as High TG) as calculated using the Fox equation.
Preferred High TG copolymers of the invention have a glass transition temperature of
at least 80°C, more preferably at least 85 °C, most preferably at least 90°C for example
at least 100 °C.

(1 Low Vinyl Aromatic

The copolymer according to the invention may contain less than 40
wt-% of vinyl aromatic monomer(s), more preferably less than 20 wt-%, most preferably
less than 10 wt-%, and even most preferably less than 5 wt-%, for example is
substantially free of, (such as 0 wt-%) of vinyl aromatic monomer(s) by weight of the
total monomers being 100%. The limits to what is meant herein by ‘substantially free’
are also as defined later It is optionally desired to limit the amount of vinyl aromatic
monomer in the compositions and copolymers of the invention as their presence may
result in yellowing, reduced outdoor durability, and may have potential adverse
environmental and/or health impacts.

It is preferably desirable that copolymers and compositions of the
invention comprise low amounts of vinyl aromatic monomer(s) such as styrene and/or
other arylalkylene monomer(s). As used herein the term vinyl aromatic monomer(s)
denotes monomers such as styrene, alpha-methyl styrene, vinyl toluene, vinyl
anthracene, p-methyl styrene, and chloromethyl styrene. The term arylalkylene is also
defined below. It is more preferred that monomers such as styrene and a-methyl
styrene are present in low amounts (or absent) from compositions of the invention.

Most preferred compositions of the invention are those that are substantially free of
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vinyl aromatics. If a vinyl aromatic monomer is used in the invention, is conventionally
styrene.

However as described in the section on acidic monomers by using
low molecular weight polymers of high AV it can be possible to use higher amounts of
vinyl aromatic monomers (up to 40% by weight of monomers). Nevertheless in a
convenient embodiment of the invention the copolymers comprise only a small amount
of vinyl aromatic monomers (<20% by weight of monomers) and conveniently
copolymers of the invention are substantially free of any vinyl aromatic monomers.

Surprisingly the applicant has discovered that embodiments of the
invention in which the copolymer contains none or low amounts of vinyl aromatic
monomers, the copolymer may be also be prepared by an improved polymerisation
process that exhibits preferably at least one, more preferably two, most preferably
three of the following features (1) to (lll):

() uses no more than 1 weight parts, preferably no more than 0.5, more
preferably no more than 0.2, even more preferably no more than 0.1 parts
by weight , most preferably no chain transfer agent; relative to the total
monomer composition (i.e. (a) + (b) + (¢)) being 100 parts by weight (also
denoted herein as wt parts per 100 monomer)

(I uses no more than 1 mole parts of initiator, preferably no more than 0.5,
more preferably no more than 0.2, even more preferably no more than 0.1
parts by mole relative to the total monomer composition (i.e. (a) + (b) + (c))
being 100 mole parts; (also denoted herein as mole parts per 100
monomer) and/or

(1) has a maximum polymerisation temperature of no more than 275 °C,

preferably no more than 225 °C, more preferably no more than 200°C.

(V) Low Methacrylate (Low-MA)

The copolymer according to the invention may contain less than 40
wt-% of methacrylate monomer(s), more preferably less than 20 wt-%, most preferably
less than 10 wt-%, and even most preferably less than 5 wt-%, for example is
substantially free of, such as 0 wt-% of MA monomer(s) by weight of the total
monomers being 100%.. The limits to what is meant herein by ‘substantially free’ are
also as defined later. It is desired to limit the amount of MA monomer in the
compositions and copolymers of the invention for the reasons already given.

(1) and (IV) Low-Styrene and Low-MA
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The copolymers and compositions of the invention may also comprise low amounts of
both vinyl aromatic monomer(s) and MA, usefully the total amount of vinyl aromatic
monomer(s) and MA monomer(s) is less than 40 wt-%, more usefully less than 20 wt-
%, most usefully less than 10 wt-%, and even most usefully less than 5 wt-%, for
example is substantially free of (such as 0 wt-%) of such monomer(s) by weight of the
total monomers being 100%. The limits to what is meant herein by ‘substantially free’

are also as defined later.

Component Monomers

Components (a), (b) and (c) are mutually exclusive. Thus it will be
appreciated that acid functional monomers that may also be derived from itaconates,
such as itaconic acid, itaconic anhydride, half itaconate esters, acid derivatives thereof,
combinations and/or mixtures thereof are considered part of the acid component (b)
and are not part of the itaconate functional component (a)

In one preferred embodiment of the invention components (a) and (b)
are each derived from itaconates and/or derivatives thereof, more preferably from a
biorenewable source. Thus for example component (a) may be a di(Cs.
edialkyl)itaconate, (e.g. DBI and/or DMI) and component (b) may be itaconic anhydride
and/or Cq.4alkyl monoester thereof (e.g. itaconic acid). In such an embodiment
optionally there is no component (¢) so the copolymer may advantageously be

obtained from monomers from the same itaconate source.

Component (a) ITACONATE MONOMER

Iltaconate functional monomers that are suitable for use as

component (a) in the present invention may be represented generally by Formula 1:

@)

Ra

o (1)
where Ra and Rb independently represent any optionally substituted hydrocarbo

moiety (such as any aliphatic, cycloaliphatic or aromatic moieties); and
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X and Y independently represent -O- and/or -NRc-, where Rc independently in each
case represents H and/or any optionally substituted hydrocarbo moiety (such as any
aliphatic, cycloaliphatic or aromatic moieties);

with the proviso that Formula 1 does not contain:

any acidic groups (such as carboxylic, phosphoric and/or sulphonic acid groups) or
any precursor acid groups, that is a group which readily generates an acid group under
the conditions of polymerisation herein (such as an anhydride group).

When X and Y are both O, Formula 1 represents
2-methylidenebutanedioate diesters (also referred to herein as itaconate diesters).

X and 'Y are both NRc, Formula 1 represents itaconate diamides.

When one or X or Y is O and the other is NRc Formula 1 represents a
compound having one ester and one amide group.

It will be appreciated that the term itaconate functional monomer(s) as
used herein denotes any itaconate diester and/or diamide monomers of Formula 1 (as
defined herein), other itaconate esters, itaconate amides,

Preferred itaconate functional monomers are those of Formula 1
where Ra and Rb independently represent:
optionally subsituted C4.gohydrocarbyl,
more preferably Cq.x0alkylene (which may comprise linear, branched and/or cyclic
moieties) and/or Csyarylene;
most preferably Cqjpalkylene.

Whilst Ra and Rb may be different, more conveniently they represent
identical moieties.

Conveniently Formula 1 may represent dialkyl or aryl esters of
itaconic acid, dialkyl or aryl amides of itaconic acid. More conveniently Ra and Rb may
be independently selected from the group consisting of: methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, t-butyl, hexyl, cyclohexyl, 2-ethylhexyl, decyl, dodecyl, phenyl, 2-
phenylethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, and 4-hydroxybutyl.
More conveniently Ra and Rd are selected from: methyl, ethyl, n-butyl and 2-
ethylhexyl. Most conveniently Ra and Rb are selected from methyl and ethyl for
example methyl.

The itaconate functional component (a) is present in the compositions
and/or copolymers of the invention in an amount of at least 20 wt-%, usefully at least

25 wt-%, more usefully at least 30 wt-%, even more usefully at least 35 wt-% and most
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usefully at least 40 wt-%, based on the total weight of monomers (a), (b) and (c) used
to prepare the copolymer being 100%..

Conveniently the itaconate functional component (a) may be present
in the compositions and/or copolymers of the invention in an amount of less than 80 wt-
%, more conveniently less than 75 wt-%, even more conveniently less than 70 wt-%,
most conveniently less than 65 wt-%, and for example less than 60 wt-%; based on the
total weight of monomers (a), (b) and (c) used to prepare the copolymer being 100%.

Preferably the itaconate functional component (a) may be present in
the compositions and/or copolymers of the invention in an amount of from 20 to 80 wt-
%, more preferably from 25 to 75 wt-%, even more preferably from 30 to 70 wt-%, most
preferably from 35 to 65 wt-%, for example from 40 to 60 wt-% based on the total
weight of monomers (a), (b) and (c) used to prepare the copolymer being 100%.

Itaconate functional monomers such as those represented by
Formula 1 may also be broadly divided into two types higher itaconate esters which are
generally hydrophobic and lower itaconate esters which are generally hydrophilic

In one embodiment of the invention the itaconate functional monomer
may be an itaconate diester of Formula 1 where Ra and Rb are independently
optionally substituted C4.shydrocarbo groups, such as Cqsalkyl, an example of which is
dimethyl itaconate (DMI).

In another embodiment of the invention the itaconate functional
monomer may be an itaconate diester of Formula 1 where Ra and Rb are
independently optionally substituted C4.ghydrocarbo groups, such as Cysalkyl, an
example of which is dibutyl itaconate (DBI).

The itaconate functional monomers (a) may be selected from those
itaconate monomers that form homopolymers having a Tg of preferably more than 40

°C, more preferred more than 60 °C, and most preferred more than 80 °C.

Component (b) ACIDIC MONOMER (also referred to as ‘acidic component’)

It will be understood that when referring to acid functional and/or

acidic components herein refers to both acidic moieties (such as carboxylic, phosphoric
and/or sulphonic acid groups) and/or precursor acidic moieties which under the
conditions of use may form acidic groups (e.g. anhydrides). An acid bearing monomer
could be polymerised as the free acid or as a salt, e.g. the ammonium and/or alkali

metal salt thereof. References herein to acids should therefore also be understood to
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include suitable salts and/or derivatives thereof (such as anhydrides and/or acid
chlorides thereof).

Thus copolymers of the invention comprise acidic functional
monomers (component (b)) that comprise an acid group and/or a precursor acid group.

Suitable acid monomers can be monofunctional or difunctional in
potential acid functionality. Preferred monomers are acrylic acid, methacrylic acid, p-
carboxyethyl acrylate, itaconic acid, itaconic anhydride, maleic acid, and maleic
anhydride.

Other preferred acids have one ethylenic group and one or two
carboxy groups. Such acid monomers are selected from the group consisting of: acrylic
acid (and copolymerisable oligomers thereof), citraconic acid, mesaconic acid, crotonic
acid, fumaric acid, itaconic acid, maleic acid, methacrylic acid, methylene malonic acid,
anhydrides thereof, salts thereof, acid chlorides thereof, phosphated hydroxyl ethyl
methacrylate (phosphated HEMA), phosphated hydroxyl ethyl acrylate (phosphated
HEA), phosphated hydroxyl propyl methacrylate (phosphated HPMA), phosphated
hydroxyl propyl acrylate (phosphated HPA), sulphonated styrene (and its chloride),
2-acrylamido-2-methylpropane sulfonic acid (AMPS) and ethylmethacrylate-2-sulphonic
acid, partial acids of multivalent esters, more preferably. half esters of diesters, most
preferably mono acid half itaconate esters (i.e. those esters of Formula A where either
Ra or Ry is H).combinations thereof in the same species and/or mixtures thereof.

More preferred monomers are acrylic acid, methacrylic acid, -
carboxyethyl acrylate, and itaconic anhydride. The most preferred acid functional
monomer is itaconic anhydride.

Suitable acid functional monomers of Component (b) are those that
are co-polymerisable with the itaconate functional monomer(s) of component (a).
Conveniently at least one monomer of component (b) may comprise at least one
activated unsaturated moiety as defined herein.

Usefully the monomer of component (b) is an acid functional
ethylenically unsaturated monomer for example an acid functional (meth)acrylic
monomer.

Preferred acidic monomers comprise, advantageously consist
essentially of, at least one ethylenically unsaturated carboxylic acid although other acid
groups such as optionally substituted organo phosphoric and/or sulphonic acids may

also be used.
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Examples include phosphated alkyl (meth)acrylates, sulphonic acids
(and derivatives thereof) of arylalkylenes, sulphonic acids (and derivatives thereof) of
alkyl (meth)acrylates and/or other organo substituted sulphonic acids (such as
acrylamidoalkyl sulfonic acids).

Useful arylalkylene sulphonic acids are those where the arylalkylene
moiety comprises optionally hydrocarbo substituted styrene, conveniently optionally
Ci-1ohydrocarbyl substituted styrene more conveniently optionally C4.4alkyl substituted
styrene. Useful acids are sulphonic acid substituted derivatives of styrenic compounds
selected from the group consisting of styrene, a-methyl styrene, vinyl toluene, t-butyl
styrene, di-methyl styrene and/or mixtures thereof. Especially preferred is styrene
p-sulphonic acid and its corresponding acid chloride styrene p-sulphonyl chloride.
However it is a preferred object of the invention to reduce (in one embodiment
preferably eliminate) the amount of vinyl aromatic moieties (such as styrene and the
like) in the copolymers of the invention. Therefore arylalkylene sulphonic acids are not
preferred for use as the acidic monomer (b) or if present are in such amounts to satisfy
proviso (lll) that the copolymer of the invention comprises less than 40% of vinyl
aromatic monomer.

Preferred phosphated organo acids comprise phosphated (meth)
acrylates optionally substituted for example with one or more hydroxyl groups, for
example phosphated hydroxy(meth)acrylates and C4.alkyl esters thereof.

Particularly preferred acid monomers are acrylic acid, methacrylic
acid, beta carboxy ethyl acrylate, itaconic acid, and/or itaconic anhydride.

It is known that certain acidic components which may or may not
themselves polymerise directly to form copolymers of the invention may also act as
precursors for other monomers that undergo polymerisation to form a copolymer of the
invention. For example at sufficiently high temperatures in one embodiment of the
invention itaconic acid will dehydrate to form itaconic anhydride in situ which may be
then react as a monomer in a copolymerisation to form a copolymer of the invention.

For emulsion polymerization acidic monomers such as acrylic acid,
methacrylic acid, beta carboxy ethyl acrylate, and/or itaconic acid may be convenient.
For a Solvent Assisted Dispersion (SAD) copolymerization acidic monomers such as
acrylic acid, methacrylic acid, and/or itaconic anhydride are preferred.

Usefully the acidic component (b) may be present in the compositions
and/or copolymers of the invention in an amount of at least 10 wt-%, more usefully at

least 15 wt-%, even more usefully at least 20 wt-%, most usefully at least 25 wt-%,
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based on the total weight of monomers (a), (b) and (c) used to prepare the copolymer
being 100%..

The Acidic Monomer (b) is present in the compositions and/or
copolymers of the invention in an amount not more than 40 wt-%, conveniently less
than 35 wt-%, more conveniently less than 30 wt-%; based on the total weight of
monomers (a), (b) and (c) used to prepare the copolymer being 100%.

Preferably (and subject to the caveats relating to AV values below)
the acidic component (b) may be present in the compositions and/or copolymers of the
invention in an amount of from 10 to 40 wt-%, more preferably from 15 to 40 wt-%,,
even more preferably from 20 to 40 wt-%, most preferably from 25 to 40 wt-%, for
example from 25 to 35 wt-% based on the total weight of monomers (a), (b) and (c)
used to prepare the copolymer being 100%.

Usefully the acid monomer (b) may be present in the compositions
and/or copolymers of the invention in an amount sufficient amount to achieve an acid
value (AV) of at least 80 mg KOH / g, more usefully at least 120 mg KOH / g, most
usefully at least 160 mg KOH / g, for example at least 195 mg KOH / g of solid polymer

Conveniently the acid monomer (b) may be present in the
compositions and/or copolymers of the invention in an amount sufficient amount to
achieve AV of no more than 325 mg KOH / g, more conveniently no more than 290 mg
KOH / g, most conveniently no more than 260 mg KOH / g, for example no more than
200 mg KOH / g of solid polymer.

Preferably the acid monomer (b) may be present in the compositions
and/or copolymers of the invention in an amount sufficient amount to achieve AV from
65 to 325 mg KOH / g. of solid polymer.

It is an optional object of the invention to limit the amount of vinyl
aromatic monomer as far as possible for the various reasons described herein.
However the applicant has surprisingly discovered that the processing difficulties with
use of higher amounts (up to 40% by weight) of vinyl aromatic monomer can be
compensated to some extent by increasing AV number. Therefore in various alternative
embodiments of the present invention the acid monomer may be present in the
compositions and/or copolymers of the invention in various amounts sufficient to
achieve certain acid values (in KOH / g per g of solid polymer) when the copolymer
contains certain corresponding total amounts of vinyl aromatic monomer (in % by
weight of total monomers of the copolymer):

Acid Value (AV) Vinyl Aromatic Monomer
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from 200 to 325 mg KOH / g with from 30 up to 40 weight%; or
from 160 to 290 mg KOH / g with, from 20 up to 30 weight %; or
from 120 to 260 mg KOH / g with from 10 up to 20 weight %; or
from 80 to 195 mg KOH / g with from 0 up to 10 weight %.

Usefully component (b) satisfies both the acid value (AV) and weight
limits herein, but it will be appreciated that depending on the monomer used the AV
specified herein may be achieved using weight percentages outside those preferred wt-
% values given herein. Where there is an apparent inconsistency herein between any
weight% of monomer or other component and the acid values specified it will be
appreciated that satisfying the AV is generally the more desirable objective. If
necessary the values for weight% of the relevant ingredients can be modified
appropriately in a manner well known to a skilled person.

The acidic functional monomers (b) may be selected from those
acidic monomers (or precursors therefore) that form homopolymers having a Tg of
preferably more than 40 °C, more preferred more than 60 °C, and most preferred more
than 80 °C.

Component (c) - OTHER MONOMERS

The copolymers of the invention comprise no more than 72 wt-%,

preferably no more than 70 wt-%, preferably no more than 60 wt-%, more preferably no
more than 40 wt-% of other monomers (component (c)) that are neither itaconate
functional monomers (a) nor acid functional monomers (b). Component (¢) may also
satisfy proviso (lll) and/or (IV) that the copolymer of the invention comprises less than
40% of vinyl aromatic monomer and/or less than 40% of methacrylate monomers.
Therefore monomers such as arylalkylene and/or methacrylate monomers described
herein are preferred as component (¢) only to the limited extent described herein and
optionally are substantially absent from the compositions of the invention.

Conveniently the other monomers of component (c) may be present
in the compositions and/or copolymers of the invention in an amount of less than 30 wt-
%, more conveniently less than 20 wt-%, even more conveniently less than 10 wt-%
and most conveniently less than 5 wt-%, based on the total weight of monomers (a), (b)
and (c) used to prepare the copolymer being 100%.

Usefully where present the other monomers of component (c) are
present in the compositions and/or copolymers of the invention in an amount of at least

0.1 wt-%, more usefully at least 0.5 wt-%, even more usefully at least 5 wt-%, , based
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on the total weight of monomers (a), (b) and (¢) used to prepare the copolymer being
100%..

Preferably the other monomers of component (c) may be present in
the compositions and/or copolymers of the invention in an amount of from 0.1 to 40 wt-
%, more preferably from 0.5 to 40 wt-%,, even more preferably from 5 to 40 wt-%, most
preferably from 5 to 30 wt-%, for example from 5 to 20 wt-% based on the total weight
of monomers (a), (b) and (c) used to prepare the copolymer being 100%.

Suitable non-itaconate functional non acid functional monomers are
given below. Preferably component (¢) comprises low amounts of (more preferably is
other than) vinyl aromatic monomers and/or arylalkylene monomers.

The non-itaconate functional monomers can comprise any acrylic or
methacrylic acid ester or amide having a homopolymer Tg of preferably more than 40
°C, more preferred more than 60 °C, and most preferred more than 80 °C.

Preferred examples of such monomers are methyl methacrylate, ethyl
methacrylate, diacetone acrylamide, acrylonitrile, hydroxyethyl methacrylate,
cyclohexyl methacrylate, isobornyl (meth)acrylate, polyethylene (meth)acrylate,
polypropylene (meth)acrylate, acryl amide and methacryl amide. Specifically preferred
crosslinking monomers that can be used to prepare the low molecular weight
copolymer of the invention are described in WO2005/097854 (DSM).

Component (¢) comprises monomers not part of components (a), or
(b)) that are copolymerisable with them in any suitable technique such as any of those
described herein (for example in a SAD, solution, bulk, and/or an emulsion
polymerisation).

Component (¢) may comprise a suitable activated unsaturated moiety
(such as ethylenic unsaturation) where the structure(s) of component (c) do not overlap
with any of components (a) or (b)).

Preferably component (c) is used in an amount of less than 50% and
more preferably less than 40% by weight.

Component (¢) may comprise monomers that can undergo
crosslinking, that can improve adhesion of the coating to various substrates, that can
enhance the colloidal stability of the polymer emulsion, or that can be used to affect Tg,
or polymer polarity.

Component (¢) may also comprise crosslinking monomers that can
induce crosslinking of the copolymer composition. Crosslinking can occur at ambient

temperatures (using for instance diacetone acryl amide combined with adipic
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dihydrazide), at elevated temperatures (stoving conditions in which for instance
copolymerized hydroxyethyl (meth)acrylate reacts with hexamethoxy methyl
melamines), or as 2C composition (copolymerized hydroxyethyl (meth)acrylate reacting
with polyisocyanates, such as Bayhydur 3100). Other examples of crosslinking
monomers include hydroxypropyl (meth)acrylate, silane functional monomers, such as
3-methacryloxypropyl trimethoxysilane (Geniosil GF31, ex Wacker). When the
intention is to use the coating composition as a UV coating the aqueous composition
comprising the low molecular weight polymer according to the invention, may be
admixed with polymers or oligomers having multiple unsaturated groups are admixed.
Typical examples include di- or tri-functional multifunctional acrylates such as
trimethylol propane triacrylate or ethoxylated or propoxylated versions thereof).

Preferably, the crosslinking monomer(s) is used in concentrations of
less than 15 wt-%, more preferably less than 10 wt-%, and most preferably between 0
and 10 wt-%.

Component (¢) may also comprise monomers that improve (wet)
adhesion properties. Typical monomers include ureido functional monomers, such as
Plex 6852-0 (ex. Evonik), i-bornyl (meth)acrylate, polyethylene (meth)acrylate,
polypropylene (meth)acrylate.

Preferably, the adhesion promoting monomer(s) is used in
concentrations of less than 15 wt-%, more preferably less than 10 wt-%, and most
preferably between 0 and 10 wt-%.

Optionally component (c) may also comprise least one polymer
precursor(s) of Formula 3

— O —

RG (l Rg

R7
\N// \/\Y

N4

where Y denotes an electronegative group,

M Eormula 3,

Re is H, OH or an optionally hydroxy substituted C,.schydrcarbo

Rz is H or a Cychydrocarbo;

Rs is a Cyiohydrocarbo group substituted by at least one activated unsaturated moiety;
and; either:

A represents a divalent organo moiety attached to both the —HN- and —Y- moieties so
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the —A-, -NH-, -C(=0)- and —Y- moieties together represent a ring of 4 to 8 ring atoms,
and R; and Rg are attached to any suitable point on the ring; or

A is not present (and Formula 3 represents a linear and/or branched moiety that does
not comprise a heterocyclic ring) in which case R; and Rg are attached to Rg; and

m is an integer from 1 to 4.

The ring moiet(ies) of Formula 3 are each attached to Rg and in
Formula 3 when m is 2, 3 or 4 then Rgis multi-valent (depending on the value of m). If
m is not 1 Ryand -Y- may respectively denote the same or different moieties in each
ring, preferably the same respective moieties in each ring. R;and Rg may be attached
at any suitable position on the ring.

Preferred monomers of Formula 3 comprise, conveniently consist
essentially of, those where: A represents an optional substituted divalent
Cishydrocarbylene; and
-Y- is divalent -NRq- (where Rg is H, OH, optionally hydroxy substituted
Ci.10hydrocarbo or Rg) or divalent O,

More preferred monomers of Formula 3 comprise those where: m is 1
or2
-Y-is -NRg- (i.e. where Formula 2 is attached to Rgvia a ring nitrogen), A represents a
divalent Cqshydrocarbylene; Rg is H, R; is a Cy¢chydrocarbo; and
Rs comprises a (meth)acryloxyhydrocarbo group or derivative thereof (e.g. maleic
anhydride).

Monomers represented by Formula 3 include some monomers
informally referred to as ureido monomers. Further suitable ureido monomers of
Formula 3 are described in "Novel wet adhesion monomers for use in latex paints"
Singh et al, Progress in Organic Coatings, 34 (1998), 214-219, (see especially sections
2.2 & 2.3) and EP 0629672 (National Starch) both of which are hereby incorporated by
reference. Conveniently the monomers of Formula 3 may be used as a substantially
pure compound (or mixture of compounds) or may be dissolved in a suitable solvent
such as a suitable (meth)acrylate or acrylic derivative for example methyl methacrylate.

Another suitable adhesion promoting monomer is
hydroxypropylcarbamatacrylate (HPCA) which for example is available commercially
from BASF as a 70% solution in ethanol (HPCA 70% EtOH)
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/ O NH,

HPCA has the structure O and is
useful as a (wet) adhesion promoter and/or crosslinker. It may be biobased and/or
produced by enzymes.

Other and/or additional component (d) may be used in those cases
where higher molecular weights are desired, such as suitable multi functional
(meth)acrylates or divinyl aromatics. Typical examples include di-, tri-, or
tetra-functional (meth)acrylates, especially difunctional (meth)acrylates and divinyl
benzene. Typical concentrations are less than 10%, more preferred less than 5%, even
more preferred between 0.05 and 4%, most preferred between 0.1 and 2.5%, and even

most preferred between 0.15 and 1.5% by weight based on total monomers.

OTHER ASPECTS OF THE INVENTION
PROCESSES

The present invention relates to the selection of the monomers and
properties of the resultant copolymer. The polymerisation process by which copolymers
of the invention may be prepared is not especially important as any suitable
conventional polymerisation process may be used.

In one preferred embodiment of the invention the copolymer is
prepared by a bulk polymerisation process. In another preferred embodiment of the
invention the copolymer is prepared by a solution polymerisation process. In still other
preferred embodiment of the invention the copolymer is prepared by a suspension
polymerisation process. In a yet other preferred embodiment of the invention the
copolymer is prepared by an emulsion polymerisation process. Details of these

techniques are described later.

CHAIN TRANSFER AGENT (CTA)

In one preference in any embodiment of the invention which uses a

polymerisation process where a chain transfer agent may usually have been required
(such as but not limited to a radical polymerisation, such as an emulsion polymerisation

for example using the low styrene embodiment described herein) the process of the
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invention uses chain transfer agent in the following total amounts relative to the total
monomer composition (i.e. (a) + (b) + (c)) being 100%:

No more than 1 wt-%, preferably no more than 0.5%, more preferably
no more than 0.2%, even more preferably no more than 0.1%,, most preferably less
than 50 ppm, for example no chain transfer agent.

Typical chain transfer agents that have been used in the prior art
include mercapto-acids and alkyl esters thereof, carbon tetrabromide, mixtures thereof
and cobalt chelate ,dodecylmercaptane (DDM) being one of the most commonly used.
Mercapto chain transfer agent have been generally used in amounts of less than 1 wt-
% based on the total monomer content. Typically cobalt chelate CTAs are used in

amounts of less than 50 ppm of Co on total weight of copolymer.

INITATOR

In one preference in any embodiment of the invention which uses a
polymerisation process where an initiator may usually have been required the process
of the invention uses initiator in the following total amounts relative to the total
monomer composition (i.e. (a) + (b) + (c)) being 100%:

For a bulk or solution polymerisation process, no more than 1 mole-
%, preferably no more than 0.5 mole-%, more preferably no more than 0.2 mole-%,
even more preferably no more than 0.1 mole-%.

For an emulsion polymerisation process, no more than 1.5 mole-%,
preferably no more than 1 mole-%, more preferably no more than 0.75 mole-%, even
more preferably no more than 0.5 mole-%.

Initiators for radical polymerization of monomers to make vinyl
polymers are well known and are any which are normally suitable for free-radical
polymerisation of acrylate monomers. They may be oil-soluble and have low solubility
in water such as organic peroxides, organic peroxyesters and organic azo initiators and
are generally used in an amount of about 0.1 to 2 wt-% based on the total monomer
content.

The applicant has found that in general especially for the embodiment
of the invention that has lower amounts of vinyl aromatic monomer then lower amounts
of initiator can be used to prepare the itaconate functional polymers of the invention
than would be used to prepare polymers where a methacrylate monomer is used (in

whole or in part) rather the itaconate functional monomer (component (a)).
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Subject to the optional limitations on initiator described herein,
initiators that can be used to produce the low molecular weight polymer via solution or
bulk polymerization can be any organic peroxide, including hydroperoxides, dialkyl
peroxides, and/or alkyl peroxyalkanoates.

Examples of suitable initiators may also comprise any of the following
and/or suitable mixtures thereof (as well as chemically similar and/or analogous
initiators - for example of the same structural type -as any of those listed below):

All those available commercially from Akzo-Nobel under the Laurox®,
Perkadox® and/or Trigonox® trademarks and/or trade designations such as given in
parentheses below:
diisobutyryl peroxide (Trigonox® 187-C30 and/or 187-W40);
cumyl peroxyneodecanoate (Trigonox® 99-C75 and/or 99-W50);
di(3-methoxybutyl) peroxydicarbonate (Trigonox® 181);
1,1,3,3-tetramethylbutyl peroxyneodecanoate (Trigonox® 423-C70 and/or 423-W50);
cumyl peroxyneoheptanoate (Trigonox® 197-C75);
tert-amyl peroxyneodecanoate (Trigonox® 123-C75);
the mixtures of peroxydicarbonates available under the trademarks Trigonox® ADC
and/or Trigonox® ADC-NS60;
di-sec-butyl peroxydicarbonate (Trigonox® SBP, SBP-C60, SBPS and/or SBPS-C60);
diisopropyl peroxydicarbonate (Perkadox® IPP-NA30 and/or IPP-NA27);
di(4-tert-butylcyclohexyl) peroxydicarbonate (Perkadox® 16S, 16, 16-W75 and/or 16-
W40);
di(2-ethylhexyl) peroxydicarbonate (Trigonox® EHP-C75, EHP-W60, EHP-W50, EHP-
W40S, EHPS and/or EHPS-C75);
tert-butyl peroxyneodecanoate (Trigonox® 23, 23-C75, 23-C30 and/or 23-W50);
dibutyl peroxydicarbonate (Trigonox® NBP-C50);
dicetyl peroxydicarbonate (Perkadox® 24-FL, 24L and/or 24-W35);
dimyristyl peroxydicarbonate (Perkadox® 26);
1,1,3-tetramethylbutyl peroxypivalate (Trigonox® 425-C75);
tert-butyl peroxyneoheptanoate (Trigonox® 257-C75);
tert-amyl peroxypivalate (Trigonox® 125-C75);
tert-butyl peroxypivalate (Trigonox® 25-C75, 25-C40 and/or 25-C25);
di(3,3,5-trimethylhexanoyl) peroxide (Trigonox® 36-C75, 36-C40, 36-C37.5 and/or 36-
W50);
dilauroyl peroxide (Laurox®, Laurox® S and/or Laurox® W-40);
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didecanoyl peroxide (Perkadox® SE-10);

2,2-azodi(isobutyronitrile) (Perkadox® AIBN);

2,2-azodi(2-methylbutyronitrile) (Perkadox® AMBN and/or AMBN-GR);
2,5-dimethyl-2,5-di(2-ethylhexanoylperoxy)hexane (Trigonox® 141);
1,1,3,3-tetramethylbutyl peroxy-2-ethylhexanoate (Trigonox® 421);

tert-amyl peroxy-2-ethylhexanoate (Trigonox® 121 and/or 121-C75);

dibenzoyl peroxide (Perkadox® L-W75, L-W75 SF, L-W40, CH-50, APl and/or L-DFG)
tert-butyl peroxy-2-ethylhexanoate (Trigonox® 21S, 21-C70, 21-C50 and/or 21-C30);
tert-butyl peroxydiethylacetate (Trigonox® 27);

tert-butyl peroxyisobutyrate (Trigonox® 41-C50);

1,1’-azodi(hexahydrobenzonitrile) (Perkadox® ACCN);
1,1-di(tert-butylperoxy)-3,3,5-trimethylcyclohexane (Trigonox® 29, 29-B90 and/or 29-
C75);

1,1-di(tert-amylperoxy)cyclohexane (Trigonox® 122-C80);
1,1-di(tert-butylperoxy)cyclohexane (Trigonox® 22-B50, 22-E50 and/or 22-C80);
tert-amylperoxy 2-ethylhexyl carbonate (Trigonox® 131);

tert-amylperoxy acetate (Trigonox® 133-CK60);

tert-butyl peroxy-3,3,5-trimethylhexanoate (Trigonox® 42S, 42-C60 and/or 42-C30);
2,2-di(tert-butylperoxy)butane (Trigonox® D-C50 and/or D-E50);

tert-butylperoxy isopropyl carbonate (Trigonox® BPIC-C75);

tert-butylperoxy 2-ethylhexyl carbonate (Trigonox® 117);

tert-amyl peroxybenzoate (Trigonox® 127);

tert-butyl peroxyacetate (Trigonox® F-C50);

butyl 4,4-di(tert-butylperoxy)valerate (Trigonox® 17);

tert-butyl peroxybenzoate (Trigonox® C and/or C-C75);

dicumyl peroxide (Perkadox® BC-FF);

di(tert-butylperoxyisopropyl)benzene(s) (Perkadox® 14S and/or 143-FL);
2,5-dimethyl-2,5-di(tert-butylperoxy)hexane (Trigonox® 101, 101-50D-PD, 101-20PP,
101-7.5PP-PD and/or 101-E50);

tert-butyl cumyl peroxide (Trigonox® T);
2,5-dimethyl-2,5-di(tert-butylperoxy)hexyne-3 (Trigonox® 145-E85);

di-tert-butyl peroxide (Trigonox® B, B-C75, B-C50 and/or B-C30);
3,6,9-triethyl-3,6,9-trimethyl-1,4,7-triperoxonane (Trigonox® 301 and/or 301-20PP);
isopropylcumyl peroxide (Trigonox® M-55);

1,1,3,3-tetramethylbutyl hydroperoxide (Trigonox® TMBH-L);
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3,3,5,7,7-pentamethyl-1,2,4-trioxepane (Trigonox® 311);
cumyl hydroperoxide (Trigonox® K-90);

tert-butyl hydroperoxide (Trigonox® A-80 and/or A-W70);
tert-amyl hydroperoxide (Trigonox® TAHP-W85); and/or
2,3-dimethyl-2,3-diphenylbutane (Perkadox® 30).

TEMPERATURE.

In one preference in any embodiment of the process of the invention

(for example low styrene embodiment of the process of the invention) the maximum
polymerisation temperature exhibited is as follows:

For a bulk polymerisation process, no more than 275 °C, preferably
no more than 225 °C, more preferably no more than 200 °C, .

For a solution polymerisation process, no more than 180 °C, more
preferably no more than 160 °C, and most preferably no more than 150 °C.

For an emulsion or dispersion polymerisation process, no more than
130 °C, more preferably no more than 120 °C, and typically no more than 100 °C.

It is appreciated that in those cases where the polymerisation
temperature is higher than the boiling point of the solvent (or water in the case of
emulsion or dispersion polymerisation), this implicates that the polymerisation is
performed at a pressure of higher than 1 bar.

Optionally certain copolymers of the invention may also be limited by
the following optional provisos:

() when component (a) consists of DBl in an amount of less than 30% by
weight of the total monomers then the copolymer is substantially free of any
chloro group; and

(I when component (a) consists of DBl in an amount of from 8.5 to 15% by
weight of the total monomers the copolymer is prepared by other than an
emulsion polymerisation method in which a chaser monomer is used.

Conveniently the composition is substantially free of polyvinyl chloride
polymer and/or chlorinated paraffin wax, more preferably is substantially free of any
monomer comprising chloro groups, most preferably is substantially free of any species
comprising Cl whether as a substituent, atom, di-molecule, ion or otherwise

A further aspect of the invention provides a coating composition
comprising between 5 and 80 wt-% of a low molecular weight polymer(s) characterized

by that the low molecular weight (Low MW) polymer comprises at least 20 wt-% of
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itaconate functional monomer(s), and has a number average molecular weight of from
500 to 10000 g/mole.

The polymer of the invention has a low number average molecular
weight (Low MW polymer) and can be made via emulsion polymerization, dispersion
polymerization, (continuous) bulk polymerization or via solution polymerization. The
preferred polymerization processes are bulk polymerization and solution
polymerization. Where Low MW polymers of the invention are prepared via emulsion,
dispersion and/or solution polymerization, the monomer composition can be added in
different sequential phases.

The Low MW polymer of the invention is preferably used as colloidal
stabilizer in a second stage emulsion polymerization. For this purpose, the acid groups
of the low molecular weight polymer are (partially) neutralized and the low molecular
weight polymer is (partially) dissolved prior to starting the emulsion polymerization
stage. The low MW polymer can, however, also be advantageously used as additive to
a second polymer emulsion. In these cases an alkaline solution of the low MW polymer
is admixed after the polymerisation process of the second polymer emulsion is
completed.

Preferred copolymers of the invention have a polydispersity of from 2
to 2.5, more preferably about 2.5. Therefore suitable desired corresponding values for
weight average molecular weight of the copolymers of the invention can be calculated
by multiplying each of the values given for number average molecular weight herein by
2.5. Such calculated weight average molecular weight values and ranges are disclosed
herein without being recited explicitly.

Broadly there is provided in a yet further aspect of the present
invention a process for preparing a copolymer comprising the step of polymerising
polymer precursors in a polymerisation method the polymer precursors comprising
component (a), component (b) and optionally component (¢) as described above to
obtain a copolymer.

Preferably the polymerisation method is selected from bulk, solution,
suspension and/or emulsion polymerisation, more preferably bulk polymerisation.

Another aspect of the invention broadly provides for a copolymer
obtained and/or obtainable by a process of the present invention.

In a yet another embodiment of the invention the copolymer may be
prepared by a continuous bulk polymerization for example using a method analogous
to that described in W0O82/02387 or EP554783. Thus for example the Low MW
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polymer may be prepared using (continuous) bulk polymerization, preferably using a
solvent concentration of less than 40 wt-% (based on solid polymer being 100%), more
preferably using less than 20 wt-% of solvent. Examples of suitable solvents and
suitable initiators (subject to the optional limitations described herein) can also be
found in W082/02387 or EP554783 the contents of both of which are hereby
incorporated by reference.

In the case that the low molecular weight polymer is prepared using
solution polymerization, the preferred solvents are those having a boiling point of not
more than 130 °C, more preferred not more than 100 °C, and most preferred not more
than 90 °C.

Preferred solvents are acetone, methylethyl ketone, methanol,
ethanol, i-propanol, ethyl acetate, butyl acetate and/or toluene. Other suitable solvents
will be well known to those skilled in the art, In those cases where the polymerization
temperature exceeds that of the boiling points of solvent and/or monomer, the
polymerization will be performed under increased pressure.

Preferably, the solids content of the solution polymer is at least 40 wt-
%, more preferred between 50 and 90 wt-%, most preferred between 60 and 85 wt-%.
Usefully the solid polymer of the invention is obtained by removal of substantially all of
the solvent used during the solution polymerisation step and the solid polymer so
isolated has a solid content of at least 95%, more preferably at least 98%, most
preferably at least 99%. Conveniently the solid polymer of the invention obtained by
solution polymerisation is isolated in amorphous form (e.g. as flakes or pellets) or in
crystalline form (e.g. as needle like crystals).

The low molecular weight polymer prepared via solution
polymerization can be dissolved by increasing pH and next be used as is. It is,
however, preferred when the solvent used in the polymerization step is removed after
the low molecular weight polymer is dissolved is water using a base. Removal of the
solvent can be done by increasing temperature or reducing pressure. It is preferred to
combine these. Solvent can be removed after dissolving the low molecular weight
polymer prior to further use. It can, however, be envisaged that solvent can also be
removed after the low molecular weight polymer is used in the subsequent steps that
are elaborated below.

Although less preferred the low molecular weight polymer can also be
prepared via emulsion polymerization or dispersion polymerization by techniques well

known to those skilled in the art.
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In a special embodiment where itaconic anhydride or maleic
anhydride are used as acid functional monomers, they may be modified after
completion of the polymerization. Modification of the anhydride groups can occur with
any nucleophilic functionality. Preferred functionalities include hydroxyl groups,
hydrazide groups, hydrazine groups, semi-carbazide groups and amine groups. In all
cases, modification will result in the introduction of the moiety attached to the hydroxyl,
hydrazide, hydrazine, semi-carbazide or amine group and, simultaneously, of an acid
group. The remaining acid group can subsequently be used for dissolving the low
molecular weight polymer.

The modification can be done with monofunctional hydroxyl groups,
hydrazide, or hydrazine, or primary, or secondary amines, but also with di-functional or
higher functional hydroxyl, hydrazine, hydrazide, semi-carbazide, or primary or
secondary amines. Potential hydroxyl functionalities can include C1-C20 aliphatic,
aromatic, or cycloaliphatic mono-, di-, or high functional alcohols. The aliphatic,
aromatic, or cycloaliphatic groups can include other functionalities that can, for
instance, be used for improved adhesion, crosslinking or other purposes. Typical
examples of such functionalities can include phosphate, phosphonate, sulphate,
sulphonate, ketone, silane, (cyclic) ureido, (cyclic) carbonate, hydrazide, hydrazine,
semi-carbazide, urethane, urea, carbamate, and melamine.

The preferred (poly)amines, (poly)hydrazines, or (poly)hydrazides are
well known to those skilled in the art and include those described herein.

When the low molecular weight polymer comprises itaconic anhydride
or maleic anhydride that is to be used in a modification step, it is strongly preferred that
the anhydride is not hydrolysed prior to the reaction with hydroxyl or amine functional
moieties. Hence, in those cases the preferred polymerization methods are bulk
polymerization and/or solution polymerization, where the solvent is non-protic.

The low molecular weight polymer of the invention can be dissolved
in water according to various procedures especially where it comprises acid functional
groups (e.g. introduced by an acid monomer). For example the low molecular weight
polymer can be added to water, followed by neutralizing the acid groups to a
sufficiently high level, the acid groups of the low molecular weight polymer can be
neutralized prior to addition to water, or the water used to dissolve the low MW polymer
is neutralised prior to addition of the low MW polymer. Each of these steps can be

performed at ambient or at elevated temperatures (i.e. higher than ambient).
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A further aspect of the invention provides for a coating composition
comprising a low molecular weight polymer as described herein. The low molecular
weight polymer can be introduced to the coating composition in different ways, non-
limiting examples of which are described below:

The low molecular weight polymer can be blended or admixed for
example with a preformed latex. This can be done by dissolving the low molecular
weight polymer first and next admixing it with a second emulsion(s) or the low
molecular weight polymer can be dissolved in second emulsion(s). The second
emulsion(s) can be any type of polymer emulsion, including polyvinyl compositions,
comprising sequential, oligomer supported, gradient morphology emulsions,
polyurethane emulsions, urethane-acrylate emulsions, alkyd emulsions, and/or
polyester emulsions.

The low molecular weight polymer, which is dissolved in water, can
be used as a surfactant and/or stabilizer for the emulsion polymerization step. An
example of such a process can be found in Comparative example 1 in
WQ02005/097854.

The low molecular weight polymer can be used as a pigment
dispersant for example by added to a coating composition by first mixing it in a pigment
dispersion. In this case the low molecular weight polymer is added to a pigment
dispersion comprising inorganic pigment particles and the mixture grinded until a stable
pigment dispersion is obtained. Next, the pigment dispersion is added to a polymer
emulsion(s) to form a pigmented coating.

Preferred application areas for compositions and/or coatings or the
invention include wood coatings, such as joinery, industrial wood, parquet, and
decorative applications, adhesive and graphic arts applications, such as inks,
adhesives, overprint varnishes, film coatings, coatings for application on various
plastics, such as polystyrene, polyester, PVC, polypropylene, polyethylene, or
application to glass or metal.

Copolymers of the invention_may be formed using a number of
processes. These include emulsion polymerisation, suspension polymerisation, bulk
polymerisation and solution polymerisation. Such processes are extremely well known
and need not be described in great detail.

In one embodiment the copolymers of the invention may be made
using a bulk polymerisation process. Bulk polymerisation of olefinically unsaturated
monomers is described in detail in EP 0156170, WO82/02387, and US4414370 the
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contents of which are hereby incorporated by reference. In general in a bulk
polymerisation process a mixture of two or more monomers are charged preferably
continuously into a reactor zone containing molten vinyl polymer having the same ratio
of vinyl monomers as the monomer mixture. The molten mixture is maintained at a
preset temperature to provide a vinyl polymer of the desired molecular weight. The
product is pumped out of the reaction zone at the same rates as the monomers are
charged to the reaction zone to provide a fixed level of vinyl monomer and vinyl
polymer in the system. The particular flow rate selected will depend upon the reaction
temperature, vinyl monomers, desired molecular weight and desired polydispersity.

In another embodiment emulsion polymerisation may be used to form
copolymers of the invention. A conventional emulsion process involves dispersing the
monomers in an agueous medium and conducting polymerisation using a free-radical
initiator (normally water soluble) and appropriate heating (e.g. 30 to 120 C°) and
agitation.

The agueous emulsion polymerisation can be effected with
conventional emulsifying agents (surfactants) being used such as anionic and/or
non-ionic emulsifiers. The amount used is preferably low, preferably 0.3 to 2% by
weight, more usually 0.3 to 1% by weight based on the weight of total monomers
charged.

The agueous emulsion polymerisation can employ conventional free
radical initiators such as peroxides, persulphates and redox systems as are well known
in the art. The amount of initiator used is generally 0.05 to 3% based on the weight of
total monomers charged.

The agueous emulsion polymerisation process may be carried out
using an "all-in-one" batch process (i.e. a process in which all the components to be
employed are present in the polymerisation medium at the start of polymerisation) or a
semi-batch process in which one or more of the components employed (usually at least
one of the monomers), is wholly or partially fed to the polymerisation medium during
the polymerisation. Although not preferred, fully continuous processes could also be
used in principle. Preferably a semi-batch process is employed.

The polymerisation technique employed may be such that a low
molecular weight polymer is formed, e.g. by employing a chain transfer agent such as
one selected from mercaptans (thiols), certain halohydrocarbons and alpha-methyl
styrene; or catalytic chain transfer polymerisation using for example cobalt chelate

complexes as is quite conventional. Alternatively a controlled radical polymerisation
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process can be used, for instance by making use of an appropriate nitroxide or a
thiocarbonylthio compounds such as dithioesters, dithiocarbamates, trithiocarbonates,
and xanthates in order to mediate the polymerization via for example a nitrox mediated
polymerisation (NMP), a reversible addition fragmentation chain-transfer process
(RAFT) or atom transfer radical polymerization (ATRP).

When the copolymer of the invention is an emulsion polymer it may
be mixed with a variety of other polymer emulsions such as those that do not comprise
DBI (or higher itaconate esters). Examples of such second polymer emulsions can be
polyurethane emulsions, polyurethane-poly(meth)acrylate emulsions, alkyd emulsions,
polyester emulsions and/or polyvinyl emulsions. This latter group of copolymer
emulsions may comprise oligomer-polymer emulsions, gradient morphology emulsions,
sequentially polymerized emulsions, or single phase copolymer emulsions.

The emulsions according to the description above can be produced
via emulsion polymerization or via a process called solvent assisted dispersion (SAD)
polymerization.

When the copolymer emulsion is produced via emulsion
polymerization this can be according to a single feed process, a sequentially fed
multi-phase copolymerization process, or a power feed process, resulting in a gradient
particle morphology.

In the case of a solution polymerization process, the polymerization is
performed in organic solvents. Next, base and/or surfactant are added and the polymer
solution is emulsified. Preferably, the solvent is removed via evaporation at the end of
the complete process.

Solution polymers can be produced via as single feed solution
polymerization or by a sequentially fed multi-phase polymerization. It is also envisaged
that a solution polymer, prior or after the optional removal of the solvent, is used as a
seed for an emulsion polymerization stage. In this case, the polymer emulsion
prepared according to the solution polymerisation process is used as seed in a batch or
semi-batch polymerization process.

The preferred polymerization process is a bulk of solution
polymerisation.

Surfactants are used in emulsion polymerization as known to those
skilled in the art. Typical surfactants have been extensively described in all kinds of
patent applications. The choice and concentration of surfactants are not deemed to be

critical for this invention. The aqueous emulsion polymerisation can be effected with



10

15

20

25

30

35

WO 2013/113934 PCT/EP2013/052170

-32-

conventional emulsifying agents (surfactants) being used such as anionic and/or
non-ionic emulsifiers. The amount used is preferably low, preferably 0.3 to 2% by
weight, more usually 0.3 to 1% by weight based on the weight of total monomers
charged to make the polymer.

Preferably (and subject to the provisos herein) in one embodiment of
the invention the process of making a copolymer emulsion of the invention comprises
using a chaser monomer composition as described in W0O2011073417. In another
embodiment a chaser monomer may optionally not be used.

In a preferred case the residual monomer content of the low MW
copolymer emulsion is below 2000 mg/L, more preferred below 1500 mg/L, most
preferred below 1000 mg/L, and especially preferred below 550 mg/L.

If it is desired to crosslink polymers (for example in a polymer
dispersion), the relevant low MW copolymers can carry functional groups such as
hydroxyl groups and the dispersion subsequently formulated with a crosslinking agent
such as a polyisocyanate, melamine, or glycoluril; or the functional groups on one or
both polymers could include keto or aldehyde carbonyl groups and the subsequently
formulated crosslinker in step ¢) could be a polyamine or polyhydrazide such as adipic
acid dihydrazide, oxalic acid dihydrazide, phthalic acid dihydrazide, terephthalic acid
dihydrazide, isophorone diamine and 4,7-dioxadecane-1,10 diamine. It will be noted
that such crosslinking agents will effect crosslinking by virtue of forming covalent
bonds.

Whilst the term vinyl polymer is commonly used to refer to
thermoplastic polymers derived by polymerization from compounds containing the vinyl
group (CH,=CH-), the term “vinyl polymer” is used herein more broadly to denote any
polymer (whether thermoplastic or not) that comprises (e.g. as repeat units therein)
and/or is derived from monomers and/or polymer precursors comprising one or more of
the following moieties: activated unsaturated moieties (such as acrylates and/or
methacrylates); any olefinically unsaturated moieties (such as vinyl moieties); mixtures
thereof; and/or combinations thereof within the same moiety.

There is an increasing demand to use bio-renewable monomers in
order to improve the sustainability of the polymers used in for example coating
applications. In view of concerns about depletion of fossil fuel resources or an increase
in carbon dioxide in the air that poses a global-scale environmental problem in recent
years, methods for producing raw materials of these polymers from biomass resources

have attracted a lot of attention. Since these resources are renewable and therefore
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have a carbon-neutral biomass, such methods are expected to gain in particular
importance in future. It is therefore a preferred feature of the present invention and the
aspects described herein that where possible the monomers (especially the higher
itaconate diesters such as DBI) as far as possible are biorenewable.

Preferably at least 20 wt-%, more preferably at least 30 wt-%, and
especially 40 wt-% of the olefinically unsaturated monomers used to form the polymers
of the invention are derived from at least one bio-renewable olefinically unsaturated
monomer. Bio-renewable monomers may be obtained fully or in part from
bio-renewable sources. In a preferred embodiment methacrylate monomers are used
as monomer (c¢) where the alcohol is made from biorenewable sources. In yet another
preferred embodiment both the (meth)acrylate unit and the possible alcohol are made
from biorenewable sources. Thus it is preferred to also measure the carbon-14 content
to determine the biorenewability.

The content of carbon-14 (C-14) is indicative of the age of a
bio-based material. It is known in the art that C-14, which has a half life of
about 5,700 years, is found in bio-renewable materials but not in fossil fuels. Thus,
"bio-renewable materials" refer to organic materials in which the carbon comes from
non-fossil biological sources. Examples of bio-renewable materials include, but are not
limited to, sugars, starches, corns, natural fibres, sugarcanes, beets, citrus fruits,
woody plants, cellulosics, lignocelluosics, hemicelluloses, potatoes, plant oils, other
polysaccharides such as pectin, chitin, levan, and pullulan, and a combination thereof.

C-14 levels can be determined by measuring its decay process
(disintegrations per minute per gram carbon or dpm/gC) through liquid scintillation
counting. In one embodiment of the present invention, polymer A and or polymer B
comprise at least about 1.5 dpm/gC (disintegrations per minute per gram carbon) of
carbon-14, more preferably at least 2 dpm/gC, most preferably at least 2.5 dpm/gC,
and especially at least 4 dpm/gC.

Acrylic acid can be made from glycerol, as is disclosed by Arkema, or
from lactic acid as described by US7687661. Methacrylic acid can be prepared from
ethene, methanol and carbon monoxide (all bio-renewable), as disclosed by
Lucite International Ltd.

Olefinically unsaturated bio-renewable monomers which may
additionally provide a contribution to improved coating properties include a-methylene
butyrolactone, a-methylene valerolactone, a-methylene y-R® butyrolactone (R®can be

an optionally substituted alkyl or optionally substituted aryl); itaconates such as dialkyl
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itaconates (including DBI) and monoalkyl itaconates, itaconic acid, itaconic anhydride,
crotonic acid and alkyl esters thereof, citraconic acid and alkyl esters thereof,
methylene malonic acid and its mono and dialkyl esters, citraconic anhydride,
mesaconic acid and alkyl esters thereof.

Another useful set of useful bio-renewable monomers include N-R?,
a-methylene butyrolactam (R? can be an optionally substituted alkyl or optionally
substituted aryl); N-R?, a-methylene y-R' butyrolactam; N-alkyl itaconimids; furfuryl
(meth)acrylate; fatty acid functional (meth)acrylates such as DAPRO FX-522 from
Elementis and Visiomer ® MUMA from Evonik.

It is appreciated that certain features of the invention, which are for
clarity described in the context of separate embodiments may also be provided in
combination in a single embodiment. Conversely various features of the invention,
which are for brevity, described in the context of a single embodiment, may also be
provided separately or in any suitable sub-combination.

The object of the present invention is to solve some or all of the
problems or disadvantages (such as identified throughout the application herein) with
the prior art.

Unless the context clearly indicates otherwise, as used herein plural
forms of the terms herein are to be construed as including the singular form and vice
versa.

The term “comprising” as used herein will be understood to mean that
the list following is non-exhaustive and may or may not include any other additional
suitable items, for example one or more further feature(s), component(s), ingredient(s)
and/or substituent(s) as appropriate.

The terms ‘effective’, ‘acceptable’ ‘active’ and/or ‘suitable’ (for
example with reference to any process, use, method, application, preparation, product,
material, formulation, compound, monomer, oligomer, polymer precursor, and/or
polymers described herein as appropriate) will be understood to refer to those features
of the invention which if used in the correct manner provide the required properties to
that which they are added and/or incorporated to be of utility as described herein. Such
utility may be direct for example where a material has the required properties for the
aforementioned uses and/or indirect for example where a material has use as a
synthetic intermediate and/or diagnostic tool in preparing other materials of direct utility.
As used herein these terms also denote that a functional group is compatible with

producing effective, acceptable, active and/or suitable end products.
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Preferred utility of the present invention comprises as component of a
coating composition.

In the discussion of the invention herein, unless stated to the
contrary, the disclosure of alternative values for the upper and lower limit of the
permitted range of a parameter coupled with an indicated that one of said values is
more preferred than the other, is to be construed as an implied statement that each
intermediate value of said parameter, lying between the more preferred and less
preferred of said alternatives is itself preferred to said less preferred value and also to
each less preferred value and said intermediate value.

For all upper and/or lower boundaries of any parameters given
herein, the boundary value is included in the value for each parameter. It will also be
understood that all combinations of preferred and/or intermediate minimum and
maximum boundary values of the parameters described herein in various embodiments
of the invention may also be used to define alternative ranges for each parameter for
various other embodiments and/or preferences of the invention whether or not the
combination of such values has been specifically disclosed herein.

Thus for example a substance stated as present herein in an amount
from 0 to “x” (e.g. in units of mass and/or weight %) is meant (unless the context
clearly indicates otherwise) to encompass both of two alternatives, firstly a broader
alternative that the substance may optionally not be present (when the amount is zero)
or present only in an de-minimus amount below that can be detected. A second
preferred alternative (denoted by a lower amount of zero in a range for amount of
substance) indicates that the substance is present, and zero indicates that the lower
amount is a very small trace amount for example any amount sufficient to be detected
by suitable conventional analytical techniques and more preferably zero denotes that
the lower limit of amount of substance is greater than or equal to 0.001 by weight %
(calculated as described herein).

It will be understood that the total sum of any quantities expressed
herein as percentages cannot (allowing for rounding errors) exceed 100%. For
example the sum of all components of which the composition of the invention (or
part(s) thereof) comprises may, when expressed as a weight (or other) percentage of
the composition (or the same part(s) thereof), total 100% allowing for rounding errors.
However where a list of components is non-exhaustive the sum of the percentage for

each of such components may be less than 100% to allow a certain percentage for
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additional amount(s) of any additional component(s) that may not be explicitly
described herein.

In the present invention, unless the context clearly indicates
otherwise, an amount of an ingredient stated to be present in the composition of the
invention when expressed as a weight percentage, is calculated based on the total
amount of monomers in the composition being equivalent to 100% (thus for example
components (a) + (b) + (c) + (d) total 100%). For convenience certain non-monomer
ingredients (such as for example chain transfer agents (CTA)) which fall outside the
definitions of any of components (a) to (d) may also be calculated as weight
percentages based on total monomer (i.e. where the weight of total monomers alone is
set at 100%). As the weight % of monomers (for example for components (a) to (d)) by
definition total 100% it will be seen that using monomer based weight % values for the
non-monomer ingredients (i.e. those components outside (a) to (d)) will mean the total
percentages will exceed 100%. Thus amounts of non-monomer ingredients expressed
as monomer based weight percentages can be considered as providing a ratio for the
weight amounts for these ingredients with respect to the total weight of monomers
which is used only as a reference for calculation rather than as a strict percentage.
Further ingredients are not excluded from the composition when (a) + (b) + (¢) + (d)
total 100% and weight percentages based on total monomers should not be confused
with weight percentages of the total composition.

The term “substantially” and/or “substantially comprises” as used
herein may refer to a quantity or entity to imply a large amount or proportion thereof.
Where it is relevant in the context in which it is used “substantially” can be understood
to mean quantitatively (in relation to whatever quantity or entity to which it refers in the
context of the description) there comprises an proportion of at least 80%, preferably at
least 85%, more preferably at least 90%, most preferably at least 95%, especially at
least 98%, for example about 100% of the relevant whole. By analogy the term
“substantially-free” may similarly denote that quantity or entity to which it refers
comprises no more than 20%, preferably no more than 15%, more preferably no more
than 10%, most preferably no more than 5%, especially no more than 2%, for example
about 0% of the relevant whole.

The terms ‘optional substituent’ and/or ‘optionally substituted’ as used
herein (unless followed by a list of other substituents) signifies the one or more of
following groups (or substitution by these groups): carboxy, sulpho, formyl, hydroxy,

amino, imino, nitrilo, mercapto, cyano, nitro, methyl, methoxy and/or combinations
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thereof. These optional groups include all chemically possible combinations in the
same moiety of a plurality (preferably two) of the aforementioned groups (e.g. amino
and sulphonyl if directly attached to each other represent a sulphamoyl group).
Preferred optional substituents comprise: carboxy, sulpho, hydroxy, amino, mercapto,
cyano, methyl, halo, trihalomethyl and/or methoxy.

The synonymous terms “organic substituent”, “moiety”, and “organic
group” as used herein (also abbreviated herein to “organo”) denote any univalent or
multivalent moiety (optionally attached to one or more other moieties) which comprises
one or more carbon atoms and optionally one or more other heteroatoms. Organic
groups may comprise organoheteryl groups (also known as organoelement groups)
which comprise univalent groups containing carbon, which are thus organic, but which
have their free valence at an atom other than carbon (for example organothio groups).
Organic groups may alternatively or additionally comprise organyl groups which
comprise any organic substituent group, regardless of functional type, having one free
valence at a carbon atom. Organic groups may also comprise heterocyclyl groups
which comprise univalent groups formed by removing a hydrogen atom from any ring
atom of a heterocyclic compound: (a cyclic compound having as ring members atoms
of at least two different elements, in this case one being carbon). Preferably the non
carbon atoms in an organic group may be selected from: hydrogen, halo, phosphorus,
nitrogen, oxygen, silicon and/or sulphur, more preferably from hydrogen, nitrogen,
oxygen, phosphorus and/or sulphur.

Most preferred organic groups comprise one or more of the following
carbon containing moieties: alkyl, alkoxy, alkanoyl, carboxy, carbonyl, formyl and/or
combinations thereof; optionally in combination with one or more of the following
heteroatom containing moieties: oxy, thio, sulphinyl, sulphonyl, amino, imino, nitrilo
and/or combinations thereof. Organic groups include all chemically possible
combinations in the same moiety of a plurality (preferably two) of the aforementioned
carbon containing and/or heteroatom moieties (e.g. alkoxy and carbonyl if directly
attached to each other represent an alkoxycarbonyl group).

The term ‘hydrocarbo group’ as used herein is a sub-set of an organic
group and denotes any univalent or multivalent moiety (optionally attached to one or
more other moieties) which consists of one or more hydrogen atoms and one or more
carbon atoms and may comprise one or more saturated, unsaturated and/or aromatic
moieties. Hydrocarbo groups may comprise one or more of the following groups.

Hydrocarbyl groups comprise univalent groups formed by removing a hydrogen atom
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from a hydrocarbon (for example alkyl). Hydrocarbylene groups comprise divalent
groups formed by removing two hydrogen atoms from a hydrocarbon, the free valences
of which are not engaged in a double bond (for example alkylene). Hydrocarbylidene
groups comprise divalent groups (which may be represented by “R,C=") formed by
removing two hydrogen atoms from the same carbon atom of a hydrocarbon, the free
valences of which are engaged in a double bond (for example alkylidene).
Hydrocarbylidyne groups comprise trivalent groups (which may be represented by
‘RC="), formed by removing three hydrogen atoms from the same carbon atom of a
hydrocarbon the free valences of which are engaged in a triple bond (for example
alkylidyne). Hydrocarbo groups may also comprise saturated carbon to carbon single
bonds (e.g. in alkyl groups); unsaturated double and/or triple carbon to carbon bonds
(e.g. in respectively alkenyl and alkynyl groups); aromatic groups (e.g. in aryl groups)
and/or combinations thereof within the same moiety and where indicated may be
substituted with other functional groups

The term ‘alkyl’ or its equivalent (e.g. ‘alk’) as used herein may be
readily replaced, where appropriate and unless the context clearly indicates otherwise,
by terms encompassing any other hydrocarbo group such as those described herein
(e.g. comprising double bonds, triple bonds, aromatic moieties (such as respectively
alkenyl, alkynyl and/or aryl) and/or combinations thereof (e.g. aralkyl) as well as any
multivalent hydrocarbo species linking two or more moieties (such as bivalent
hydrocarbylene radicals e.g. alkylene).

Any radical group or moiety mentioned herein (e.g. as a substituent)
may be a multivalent or a monovalent radical unless otherwise stated or the context
clearly indicates otherwise (e.g. a bivalent hydrocarbylene moiety linking two other
moieties). However where indicated herein such monovalent or multivalent groups may
still also comprise optional substituents. A group which comprises a chain of three or
more atoms signifies a group in which the chain wholly or in part may be linear,
branched and/or form a ring (including spiro and/or fused rings). The total number of
certain atoms is specified for certain substituents for example Cy.norgano, signifies a
organo moiety comprising from 1 to N carbon atoms. In any of the formulae herein if
one or more substituents are not indicated as attached to any particular atom in a
moiety (e.g. on a particular position along a chain and/or ring) the substituent may
replace any H and/or may be located at any available position on the moiety which is

chemically suitable and/or effective.
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Preferably any of the organo groups listed herein comprise from 1 to
36 carbon atoms, more preferably from 1 to 18. Itis particularly preferred that the
number of carbon atoms in an organo group is from 1 to 12, especially from 1 to 10
inclusive, for example from 1 to 4 carbon atoms.

As used herein chemical terms (other than IUAPC names for
specifically identified compounds) which comprise features which are given in
parentheses — such as (alkylacrylate, (meth)acrylate and/or (co)polymer - denote that
that part in parentheses is optional as the context dictates, so for example the term
(meth)acrylate denotes both methacrylate and acrylate.

Certain moieties, species, groups, repeat units, compounds,
oligomers, polymers, materials, mixtures, compositions and/or formulations which
comprise and/or are used in some or all of the invention as described herein may exist
as one or more different forms such as any of those in the following non exhaustive list:
stereoisomers (such as enantiomers (e.g. E and/or Z forms), diastereoisomers and/or
geometric isomers); tautomers (e.g. keto and/or enol forms), conformers, salts,
zwitterions, complexes (such as chelates, clathrates, crown compounds, cyptands /
cryptades, inclusion compounds, intercalation compounds, interstitial compounds,
ligand complexes, organometallic complexes, non-stoichiometric complexes,
m-adducts, solvates and/or hydrates); isotopically substituted forms, polymeric
configurations [such as homo or copolymers, random, graft and/or block polymers,
linear and/or branched polymers (e.g. star and/or side branched), cross-linked and/or
networked polymers, polymers obtainable from di and/or tri-valent repeat units,
dendrimers, polymers of different tacticity (e.g. isotactic, syndiotactic or atactic
polymers)]; polymorphs (such as interstitial forms, crystalline forms and/or amorphous
forms), different phases, solid solutions; and/or combinations thereof and/or mixtures
thereof where possible. The present invention comprises and/or uses all such forms
which are effective as defined herein.

Polymers of the present invention may be prepared by one or more
suitable polymer precursor(s) which may be organic and/or inorganic and comprise any
suitable (co)monomer(s), (co)polymer(s) [including homopolymer(s)] and mixtures
thereof which comprise moieties which are capable of forming a bond with the or each
polymer precursor(s) to provide chain extension and/or cross-linking with another of the
or each polymer precursor(s) via direct bond(s) as indicated herein.

Polymer precursors of the invention may comprise one or more

monomer(s), oligomer(s), polymer(s); mixtures thereof and/or combinations thereof
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which have suitable polymerisable functionality. It will be understood that unless the
context dictates otherwise term monomer as used herein encompasses the term
polymer precursor and does not necessarily exclude monomers that may themselves
be polymeric and/or oligomeric in character.

A monomer is a substantially monodisperse compound of a low
molecular weight (for example less than one thousand g/mole) which is capable of
being polymerised.

A polymer is a polydisperse mixture of macromolecules of large
molecular weight (for example many thousands of g/mole) prepared by a
polymerisation method, where the macromolecules comprises the multiple repetition of
smaller units (which may themselves be monomers, oligomers and/or polymers) and
where (unless properties are critically dependent on fine details of the molecular
structure) the addition or removal one or a few of the units has a negligible effect on the
properties of the macromolecule.

A oligomer is a polydisperse mixture of molecules having an
intermediate molecular weight between a monomer and polymer, the molecules
comprising a small plurality of monomer units the removal of one or a few of which
would significantly vary the properties of the molecule.

Depending on the context the term polymer may or may not
encompass oligomer.

The polymer precursor of and/or used in the invention may be
prepared by direct synthesis or (if the polymeric precursor is itself polymeric) by
polymerisation. If a polymerisable polymer is itself used as a polymer precursor of
and/or used in the invention it is preferred that such a polymer precursor has a low
polydispersity, more preferably is substantially monodisperse, to minimise the side
reactions, number of by-products and/or polydispersity in any polymeric material
formed from this polymer precursor. The polymer precursor(s) may be substantially
un-reactive at normal temperatures and pressures.

Except where indicated herein polymers and/or polymeric polymer
precursors of and/or used in the invention can be (co)polymerised by any suitable
means of polymerisation well known to those skilled in the art. Examples of suitable
methods comprise: thermal initiation; chemical initiation by adding suitable agents;
catalysis; and/or initiation using an optional initiator followed by irradiation, for example

with electromagnetic radiation (photo-chemical initiation) at a suitable wavelength such
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as UV; and/or with other types of radiation such as electron beams, alpha particles,
neutrons and/or other particles .

The substituents on the repeating unit of a polymer and/or oligomer
may be selected to improve the compatibility of the materials with the polymers and/or
resins in which they may be formulated and/or incorporated for the uses described
herein. Thus the size and length of the substituents may be selected to optimise the
physical entanglement or interlocation with the resin or they may or may not comprise
other reactive entities capable of chemically reacting and/or cross linking with such
other resins as appropriate.

Another aspect of the invention broadly provides a coating
composition comprising the polymers and/or beads of the present invention and/or as
described herein.

A further aspect of the invention provides a coating obtained or
obtainable from a coating composition of the present invention.

A yet other aspect of the invention broadly provides a substrate
and/or article having coated thereon an (optionally cured) coating composition of the
present invention.

A yet further aspect of the invention broadly provides a method of
using polymers of the present invention and/or as described herein to prepare a
coating composition.

A still further aspect of the invention broadly provides a method for
preparing a coated substrate and/or article comprising the steps of applying a coating
composition of the present invention to the substrate and/or article and optionally
curing said composition in situ to form a cured coating thereon. The curing may be by
any suitable means, such as thermally, by radiation and/or by use of a cross-linker.

Preferred coating compositions are solvent coating compositions or
agueous coating compositions, more preferably are agueous coating compositions.

Optionally aqueous coating compositions may also comprise a
co-solvent. A co-solvent, as is well known in the coating art, is an organic solvent
employed in an aqueous composition to ameliorate the drying characteristics thereof,
and in particular to lower its minimum film forming temperature. The co-solvent may be
solvent incorporated or used during preparation of polymers of the invention or may
have been added during formulation of the aqueous composition.

The compositions of the invention are particularly useful as or for

providing the principle component of coating formulations (i.e. composition intended for
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application to a substrate without further treatment or additions thereto) such as
protective or decorative coating compositions (for example paint, lacquer or varnish)
wherein an initially prepared composition optionally may be further diluted with water
and/or organic solvents, and/or combined with further ingredients or may be in more
concentrated form by optional evaporation of water and/or organic components of the
liquid medium of an initially prepared composition.

The compositions of the invention may be used in various
applications and for such purposes may be optionally further combined or formulated
with other additives and/or components, such as defoamers, rheology control agents,
thickeners, dispersing and/or stabilizing agents (usually surfactants and/or emulsifiers),
wetting agents, fillers, extenders, fungicides, bactericides, coalescing and wetting
solvents or co-solvents (although solvents are not normally required), plasticisers,
anti-freeze agents, waxes, colorants, pigments, dyes, heat stabilisers, levelling agents,
anti-cratering agents, fillers, sedimentation inhibitors, UV absorbers, antioxidants,
reactive diluents, neutralising agents, adhesion promoters and/or any suitable mixtures
thereof.

The aforementioned additives and/or components and the like may
be introduced at any stage of the production process or subsequently. It is possible to
include fire retardants (such as antimony oxide) to enhance fire retardant properties.

The compositions of the invention may also be blended with other
polymers such as vinyl polymers, alkyds (saturated or unsaturated), polyesters and or
polyurethanes.

The coating composition of the invention may be applied to a variety
of substrates including wood, board, metals, stone, concrete, glass, cloth, leather,
paper, plastics, foam and the like, by any conventional method including brushing,
dipping, flow coating, spraying, and the like. The coating composition of the invention
may also be used to coat the interior and/or exterior surfaces of three-dimensional
articles. The coating compositions of the invention may also be used, appropriately
formulated if necessary, for the provision of films, polishes, varnishes, lacquers, paints,
inks and adhesives. However, they are particularly useful and suitable for providing the
basis of protective coatings for substrates that comprise wood (e.g. wooden floors),
plastics, polymeric materials, paper and/or metal.

The carrier medium may be removed from the compositions of the
invention once they have been applied to a substrate by being allowed to dry naturally

at ambient temperature, or the drying process may be accelerated by heat.
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Crosslinking can be developed by allowing to stand for a prolonged period at ambient
temperature (several days) or by heating at an elevated temperature (e.g. 50 °C) for a
much shorter period of time.

A still further aspect of the present invention comprises paints
obtained, obtainable and/or comprising polymer compositions of the invention,
especially where polymers compositions of the invention are emulsion polymers. Thus
for example paint made from the emulsion polymer compositions of this invention may
contain pigment at pigment volume concentrations in the range of 0 to 85%, preferably
in the range of 0 to 55%. The pigment volume concentration of a species of pigment
particles is the percentage of the volume occupied by that species of pigment particles,
based on the total volume of the dried coating prepared from the emulsion polymer
compositions. Suitable pigments include inorganic pigments, such as titanium dioxide,
iron oxide, zinc oxide, magnesium silicate, calcium carbonate, organic and inorganic
coloured pigments, aluminosilicates, silica, and various clays. Titanium dioxide is a
preferred for its ability to provide opacity. Suitable organic pigments also include plastic
pigments such as solid bead pigments and microsphere pigments containing voids or
vesicles. Examples of solid bead pigments include polystyrene and polyvinyl chloride
beads. Examples of microsphere pigments, which include polymer particles containing
one or more voids and vesiculated polymer particles, are disclosed in US4427836,
US4920160, US4594363, US4469825, US4468498, US4880842, US4985064,
US5157084, US5041464, US5036109, US5409776 and US5510422. Other suitable
pigments include, for example, Expancel™ 551 DE20 acrylonitrile / vinyl chloride
expanded particles (Expancel Inc. Duluth Ga.); Sil-Cell™ 35/34 sodium potassium
aluminium silicate particles (Silbrico Corporation, Hodgkins lll.); Dualite™ 27
polyvinylidene chloride copolymer coated with CaCO; (Pierce and Stevens
Corporation, Buffalo N.Y.); Fillitte™150 ceramic spherical particles (Trelleborg Fillite
Inc. Norcross Ga.); Microbeads™4A soda lime particles (Cataphote Inc.); Sphericell™
hollow glass particles (Potter Industries Inc. Valley Forge Pa.); Eccosphere™ hollow
glass spheres (New Metals & Chemicals Ltd.; Essex England ); Z-light™ Zeeospheres
W-410 and W-610 ceramic hollow spheres (3M St. Paul Minn.); Scotchlite™ K46 glass
bubbles (3M St. Paul Minn.); Vistamer™ UH 1500 polyethylene particles; and
Vistamer™ HD 1800 polyethylene particles (Fluoro-Seal Inc., Houston Tex.).
Ropaque™ Polymer is a preferred component in the coatings. Z-light™ Zeeospheres
W-410 and W-610 ceramic hollow spheres are also preferred components.

Combinations of the above ingredients are frequently preferred.
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Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may be thickened with various aqueous
thickening agents. These include but not are limited to hydrophobically modified alkali
swellable emulsion such Acrysol™ TT-935, Acrysol™ TT-615, Acrysol™ RM-6,
Polyphobe™ TR-116. Alkali swellable emulsions such as Acrysol™ ASE-60 may also
be used. Hydrophobically modified water soluble polymers may also be used such as
Acrysol™ RM-2020, Acrysol™ RM-8, Aquaflow™ XLS-500, Aquaflow™ NHS-310,
Rheolate™ CVS-11, and hydrophobically modified HEC such as Natrosol™ Plus 330.
Hydroxyethyl cellulose may also be used such as Natrosol™ HBR, or Cellosize™ QP-
3000. Clays such as Attagel™ 50 or Bentone™ DE may also be used for sagging and
settling control.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may utilize dispersants to help stabilize the
pigments in the paint. Polyacid dispersants such as Hydropalat™ 44, or hydrophobic
copolymer dispersants such as Tamol™ 681, Tamol™ 165, and Tamol™ 731 may be
used. Styrene Maleic anhydride copolymers may also be used. Small molecule
dispersants such as polyphosphates and citric acid may also be used. Examples of
polyphosphates include tetra-potassium pyrophosphate, potassium tripolyphosphate,
sodium hexameta phosphate, and higher phosphates sold under the trade name
Calgon™. The latter phosphates are used in conjunction with ZnO pigments to help
provide stability.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may utilize coalescing aids to aid in the film
formation of the latex emulsion polymers. These coalescing aids can be volatile such
as ethoxy and propoxy ethers of common alcohols. Examples include ethylene glycol
monobutyl ether, diethylene glycol monobutyl ether, propylene glycol monobutyl, and
dipropylene glycol monobutyl ether. A common and preferred coalescing agent is
Texanol™. Paints prepared from the emulsion polymer compositions of this invention
may also utilize non volatile coalescing agents which do not contribute to VOC's.
These coalescing agents would include materials like Optifilm™ 400, Dioctyl maleate,
triethyl citrate, or tributyl phosphate. In some instances oxidatively curing reactive
plasticizers such as Oxi-Cure™ 100 may be used. In addition the paint may also
contain a humectant material such as ethylene glycol or propylene glycol. Open time
additives such as Rhodaline™ OTE, or Optifilm™ OT1200 may also be used. It is

preferred that the paint made from the emulsion polymer compositions contain less
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than 5% VOC by weight based on total weight of the composition. More preferred are
paint compositions containing less than 2% VOC by weight, and most preferred are
paint compositions containing less than 0.05% VOC by weight.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention will also contain added surfactants. These
surfactants are used to improve substrate wetting, insure pigment and colorant
compatibility, and improve stability. Nonionic surfactants such as ethoxylated alcohols
are frequently added to improve free/thaw stability and colorant compatibility. These
would include low HLB nonionics such as Igepal™ CO-430, Igepal™ CO-630 and
higher HLB nonionics such as Triton X-405. For these surfactants it is also desirable to
use analogs based on alkyl alcohols such as tridecyl alcohol, or branched secondary
alcohols such as Tergitol™ TMN-10. Triton™ CF-10 is also quite commonly used to aid
in pigment wetting. Dioctyl sulfosuccinates are frequently used to enhance substrate
wetting such as Aerosol™ OT-100. Acetylenic diols such as Surfynol™ 104 can also
be used and are sometimes desired due to their low dynamic surface tension.
Phosphate based surfactants can also be employed particularly to improve TiO,
compatibility and stability. These would include surfactants from the Strodex™ line
such as PK-90 or PK-0VOC.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may also contain additives which can alter
the surface blocking characteristics. Such additives would include fluorocarbon
surfactants such as Capstone™ FS-61.

Paints prepared from the emulsion polymer compositions of this
invention may also contain multivalent metal ions to provide for post film formation
crosslinking. These multivalent metal ions will improve the hardness, and scratch
resistance of the final paint as well as to improve the chemical resistance. In particular
it is seen that this will improve resistance to organic solvents. Examples of multivalent
metal ions include Zn, Mg, Zr, and Ca. These are frequently added in the form of water
soluble salts such as acetates or carbonates. Zinc Ammonium Carbonate is frequently
used to great advantage; however Mg(OH); is also effective and sometimes desired.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may contain phosphate or borosilicate
based corrosion inhibiting pigments such as Heucophos™ ZPO, Halox™ SPZ-391,
Halox™ SZP-391 JM, Halox™ 430, or Halox™ CW-291. The paints prepared from the

emulsion polymer compositions of this invention may contain organic corrosion
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inhibitors such as Halox™ 510, Halox™ 520 or Halox™ 570. he paints prepared from
the emulsion polymer compositions of this invention may contain flash rust inhibitors
such as nitrite salts, phosphate salts, benzoic acid salts, or Halox™ Flash-X 330.
These ingredients are typically added to a direct to metal coating to reduce flash
rusting and long term corrosion.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may contain tannin stain blocking additives
to block the migration of tannins through the coating. These additives are typically
based on multivalent cations such as Zr** and Zn?" or solid inorganic materials capable
of binding negatively charged tannins. The additives would include Stainban™ 185,
Stainban™ 186, Stainban™ 187, Halox™ BW-100, Halox™ L-44, and Halox™ I-66. In
addition ZnO is frequently added to these paints to improve tannin stain blocking. In
many instances it is particularly desired to prepare paints which contain inorganic
pigments with high aspect ratios. An example would be a platy talc such as Vertal™ 7.
This is known to improve the tannin blocking character of the paint.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may contain UV absorbers and free radical
scavengers. These are used to improve the long term exterior durability of a coating, or
to protect the underlying substrate from UV degradation. This is particularly useful
when formulating clear to semi transparent wood stains. The UV blockers can be
organic materials such as benzotriazoles, or can be inorganic UV blockers such as sub
100nm metal oxides. The free radical scavengers are based on hindered amine light
stabilizers. Examples of UV blockers include Tinuvin 1130, trans iron oxides such as
Tint-ayd CW5499 or Tint-ayd CW5600, nano zinc oxide, and nano titanium oxide.
Combinations of Tinuvin 1130 with Tint-ayd CW5499 are particularly useful for semi
transparent wood stains.

Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may contain waxes or surface modification
additives such as silicone slip aids. Waxes may be used to reduce the gloss of the
paint and maintain a high level of coffee, wine, or tea stain resistance. These waxes
also can improve the burnish resistance of the coating. Examples of such waxes
include Ceraflour™ 916, Ceraflour™ 920, and Ceraflour™ 962. Waxes may also be
used to improve the mar and scratch resistance of the paint. An example would be
Michem Emulsion™ 39235. Slicone slip aids may also be used to improve mar and

scratch. An example would be Tego Glide™ 410.
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Paints prepared from emulsion polymer compositions comprising low
molecular weight polymer of this invention may contain reactive silanes which contain
an epoxy group or an amine group. The silane can be a trialkoxy, a dialkoxy, or a mono
alkoxy. The alkoxy groups are typically methoxy, ethoxy, or propoxy. In the case of
the dialkoxy, or a mono alkoxy materials the silicon atom is bonded to a methyl group.
For example, monomethyldimethoxy silane would be common siloxane group.
Trialkoxy, and dialkoxy silanes based on methoxy or ethoxy are preferred. The
emulsion polymer may also contain reactive groups such as epoxy or acetoacetoxy
which can react with the amine functional portion of the amino silane. An example of a
useful amino silane would be Silquest A-1100 which is [J-amino propyl-triethoxysilane.
[0-amino propylmethyldimethoxysilane is a useful coupling agent for adhesion to metal
oxides such as aluminium oxide. An example of useful epoxy silanes are Silquest A-
186 and Silquest A-187. The silanes are typically used at around 1% and provide for
adhesion to metals and metal oxide surfaces. They can also be used to crosslink the
paint.

Many other variations embodiments of the invention will be apparent
to those skilled in the art and such variations are contemplated within the broad scope
of the present invention.

Further aspects of the invention and preferred features thereof are

given in the claims herein.

TESTS
MINIMUM FILM FORMING TEMPERATURE

The minimum film forming temperature (MFFT) of a dispersion as

used herein is the temperature where the dispersion forms a smooth and crack free
coating or film using DIN 53787 and when applied using a Sheen MFFT bar SS3000.

KOENIG HARDNESS

Koenig hardness as used herein is a standard measure of hardness,

being a determination of how the viscoelastic properties of a film formed from the
dispersion slows down a swinging motion deforming the surface of the film, and is
measured according to DIN 53157 NEN5319.
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GLASS TRANSITION TEMPERATURE (Tg)

As is well known, the glass transition temperature of a polymer is the

temperature at which it changes from a glassy, brittle state to a plastic, rubbery state.
The glass transition temperatures may be determined experimentally using Differential
Scanning Calorimetry (DSC), taking the peak of the derivative curve as Tg, or
calculated from the Fox equation. Thus the Tg, in degrees Kelvin, of a copolymer
having "n" copolymerised comonomers is given by the weight fractions W of each
comonomer type and the Tgs of the homopolymers (in degrees Kelvin) derived from
each comonomer according to the equation:

1 =W, + W, + . W,

Tg Tgr T Tgn

The calculated Tg in degrees Kelvin may be readily converted to °C.

SOLIDS CONTENT

The solids content of an aqueous dispersion of the invention is

usually within the range of from about 20 to 65 wt-% on a total weight basis, more
usually 30 to 55 wt-%. Solids content can, if desired, be adjusted by adding water or

removing water (e.g. by distillation or ultrafiltration).

pH VALUE
The pH value of the dispersion of the invention can be from 2 to 10

and mostly is from 6 t0 9.5.

BLOCKING

Block Resistance Measurement [Includes Blocking and Early Blocking]:

Step 1: Blocking:

A 100 micron wet film of the aqueous emulsion of the invention to
which 10% butyldiglycol is added is cast on to a paper substrate and dried for 16 hours
at 52 °C.

Step 1: Early Blocking:

A 250 micron wet film of the aqueous emulsion of the invention to
which 10% butyldiglycol was added, is cast on to a paper substrate and dried for 24

hours at room temperature.
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Step 2: Blocking and Early Blocking:

After cooling down to room temperature two pieces of coated film are
placed with the coated side against each other under a load of 1 Kg/cm.sup.2 for 4
hours at 52 °C. After this time interval the load on the samples is removed and the
samples are left to cool down to room temperature (22+-2 °C). When the two coatings
can be removed from each other without any damage to the film (do not stick) the block
resistance is very good and assessed as a 5. When they however completely stick

together, block resistance is very bad and assessed as a 0.

Gas Chromatography Mass Spectrometry (GCMS)

to confirm polymerisation is substantially complete the content of free
itaconate ester monomers content can be determined by GCMS. The GCMS analyses
were performed on a Trace GC — DSQ MS (Interscience, Breda, the Netherlands)
equipped with a CTC combi Pal robotic autosampler for head space has been used.
The carrier gas was Helium and a CP Sil 5 low bleed/MS, 25 m x 0.25 mmi.d., 1.0 ym
(CP nr. 7862) column has been used.

The GC-oven was programmed from 50°C (5 min) followed by
different sequential temperature ramps of 5°C/min to 70°C (0 min), 15°C/min to 220°C
(0 min), and ending with 25°C/min to 280°C (10 min). A continuous Helium flow of 1.2
ml/min was used. A hot split injection at 300°C was performed on a programmed
temperature vaporizer (PTV). The injection volume was 1pl. The MS transfer line and
ion source were both kept at 250°C. The samples were measured with single ion
monitoring (SIM). For the specific case of dibutyl itaconate (DBI) the masses 127.0 and
59.0 Da were used, for the internal standard (iso butyl acrylate) the masses 55.0 and
73.0 were applied. The sample solutions were approximately 500 mg in 3 ml of internal
standard solution (iso butyl acrylate in acetone). The calibration was performed with 5
different concentration levels from 0 to 500 ppm. The calculation was performed using

Microsoft Excel with a linear calibration curve.

MOLECULAR WEIGHT

Unless the context clearly dictates otherwise the term molecular

weight of a polymer or oligomer as used herein denotes number average molecular
weight (also denoted as My). My may be measured by any suitable conventional

method for example by Gas Phase Chromatography (GPC — performed similarly to the
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GCMS method described above) and/or by the SEC method described below. GPC

method is preferred

Determination of molecular weight of a polymer using SEC

The molecular weight of a polymer may also be determined using
Size Exclusion Chromatography (SEC) with tetrahydrofuran as the eluent or with

1,1,1,3,3,3 hexafluoro isopropanol as the eluent.

1) tetrahydrofuran

The SEC analyses were performed on an Alliance Separation Module
(Waters 2690), including a pump, auto injector, degasser, and column oven. The eluent
was tetrahydrofuran (THF) with the addition of 1.0 vol% acetic acid. The injection
volume was 150ul. The flow was established at 1.0 ml/min. Three PL MixedB (Polymer
Laboratories) with a guard column (3um PL) were applied at a temperature of 40°C.
The detection was performed with a differential refractive index detector (Waters 410).
The sample solutions were prepared with a concentration of 20 mg solids in 8 ml THF
(+ 1vol% acetic acid), and the samples were dissolved for a period of 24 hours.
Calibration is performed with eight polystyrene standards (polymer standard services),
ranging from 500 to 4,000,000 g/mol. The calculation was performed with Millennium
32 software (Waters) with a third order calibration curve. The obtained molar masses

are polystyrene equivalent molar masses (g/mol).

2) 1,1,1,3,3,3 hexafluoro isopropanol

The SEC analyses were performed on a Waters Alliance 2695 (pump,
degasser and autosampler) with a Shodex RI-101 differential refractive index detector
and Shimadzu CTO-20AC column oven. The eluent was 1,1,1,3,3,3 hexafluoro
isopropanol (HFIP) with the addition of 0.2M potassium trifluoro acetate (KTFA). The
injection volume was 50ul. The flow was established at 0.8 ml/min. Two PSS PFG
Linear XL columns (Polymer Standards Service) with a guard column (PFG PSS) were
applied at a temperature of 40°C. The detection was performed with a differential
refractive index detector. The sample solutions were prepared with a concentration of 5
mg solids in 2 ml HFIP (+ 0.2M KTFA), and the samples were dissolved for a period of
24 hours. Calibration is performed with eleven polymethyl methacrylate standards
(polymer standard services), ranging from 500 to 2,000,000 g/mol. The calculation was

performed with Empower Pro software (Waters) with a third order calibration curve.
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The molar mass distribution is obtained via conventional calibration and the molar

masses are polymethyl methacrylate equivalent molar masses (g/mol).

STANDARD CONDITIONS

As used herein, unless the context indicates otherwise, standard

conditions (e.g. for drying a film) means a relative humidity of 50% 5%, ambient
temperature (which denotes herein a temperature of 23°C £2°) and an air flow of <
(less than or equal to) 0.1m/s and atmospheric pressure.

The following examples are provided to further illustrate the
processes and compositions of the present invention. These examples are illustrative
only and are not intended to limit the scope of the invention in any way. Unless
otherwise specified all parts, percentages, and ratios are on a weight basis. The prefix
C before an example indicates that it is comparative.

Various registered trademarks, other designations and/or
abbreviations are used herein to denote some of ingredients used to prepare polymers
and compositions of the invention. These are identified below by chemical name and/or
trade-name and optionally their manufacturer or supplier from whom they are available
commercially. However where a chemical name and/or supplier of a material
described herein is not given it may easily be found for example in reference literature
well known to those skilled in the art: such as: ‘McCutcheon's Emulsifiers and
Detergents’, Rock Road, Glen Rock, N.J. 07452-1700, USA, 1997 and/or Hawley's
Condensed Chemical Dictionary (14th Edition) by Lewis, Richard J., Sr.; John Wiley &
Sons.

In the examples the following abbreviations / monomers may be
used:

DBI denotes dibutyl itaconate (may be (partly) bio-renewable)

DEI denotes diethyl itaconate (may be (partly) bio-renewable)

DMI denotes dimethyl itaconate (may be (partly) bio-renewable)
MMA denotes methyl methacrylate (may be (partly) bio-renewable)
BA denotes butyl acrylate (may be (partly) bio-renewable)

STY denotes styrene

IA denotes itaconic acid (may be bio-renewable)

IANH denotes itaconic anhydride (may be bio-renewable)

AA denotes acrylic acid (may be bio-renewable)

MAA denotes methacrylic acid (may be bio-renewable)
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AIBN denotes azobisisobutyronitrile

DTPO denotes di-tertiairy butyl peroxide

PEG350 denotes the methoxy polyethylene glycol methacrylate available commercially
from Cognis (part of BASF) under the trade mark Bisomer® mPEG350MA.

Example |
To a round-bottomed flask equipped with a condenser, thermometer,

and a stirrer are charged 43 parts of 2-butanone. The reactor contents are heated to 85
°C. As soon as the polymerization temperature is reached, a monomer feed consisting
of 25 parts of dimethyl itaconate (DMI), 20 parts of styrene (STY), 25 parts of methyl
methacrylate (MMA), 30 parts of acrylic acid (AA), and 0.3 parts of
azobisisobutyronitrile (AIBN) is fed to the reactor in a period of 270 minutes. At the end
of the monomer feed the polymerization temperature is kept at 85 °C for another 60

minutes after which the reactor contents are cooled back to room temperature.

Examples Il to X

The Examples Il to X are prepared analogously with reference to the
method described in Example | above with reference to Table 1 below where the
monomer feed in Example | is replaced with those ingredient and in the relative

amounts listed in the Table 1.

Table 1

I m (v v [Vl VI VILIX | X
DMI |25 |62 |55 |43 |61 |55 |55 |55 |55

sty |- |5 [- [- |- |5 |- [- |-
MMA |25 [3 |15 32 |9 |15 |15 |20 |15
DEI (25 |- |- |- |- |- |- [- |-
AA [- [30 [- |- [30 [- [30 |- [30
iANH [25 |- |- |25 |- |25 |- |25 |-
MAA [- |- |30 [- [- |- |- [- |-

AIBN (0.8 0.2 |06 |1.0(02(12]0.2|0.5 |0.2

Example XI
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To a high pressure polymerization kid, equipped with a stirrer,
thermometer, pressure release valve, and high pressure monomer dosage pump are
charged 43 parts of 2-butanone. The reactor contents are heated to 140 °C. As soon
as the polymerization temperature is reached, a monomer feed consisting of 25 parts
of dimethyl itaconate (DMI), 20 parts of styrene (STY), 25 parts of methyl methacrylate
(MMA), 30 parts of acrylic acid (AA), and 0.15 parts of di-t-butyl peroxide (DTPO) is
fed to the reactor in a period of 270 minutes. At the end of the monomer feed the
polymerization temperature is kept at 85 °C for another 60 minutes after which the

reactor contents are cooled back to room temperature.

Examples XlI to XX

The Examples XII to XX may be prepared analogously with reference

to the method described in Example Xl above with reference to Table 2 below where
the monomer feed in Example XI is replaced with those ingredient and in the relative

amounts listed in the Table 2.

Table 2
XIE XN XIV | XV | XV | XVIE | XV | XIX | XX

DMI 25 |62 |55 |43 |61 55 |55 55 |55
STY |- 5 |- - - 5 - - -
MMA |25 |3 15 |32 |9 15 |15 20 |15
DEI 25 |- - - - - - - -
AA - 30 |- - 30 - 30 - 30
iANH |25 |- - 25 |- 25 |- 25 |-
MAA |- - 30 |- - - - - -
DTPO (0.2 0.4 |0.1 |0.5|0.1 01 (05 |01 |01

Example XXI

To a high pressure polymerization equipment, equipped with a stirrer,
thermometer, pressure release valve, and high pressure monomer dosage pump are
charged 34 parts of 2-butanone and 9 parts of 2-ethylhexyl alcohol. The reactor
contents are heated to 140 °C. As soon as the polymerization temperature is reached,
a monomer feed consisting of 25 parts of dimethyl itaconate (DMI), 20 parts of styrene
(STY), 25 parts of methyl methacrylate (MMA), 30 parts of acrylic acid (AA), and 0.15
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parts of di-t-butyl peroxide (DTPO) is fed to the reactor in a period of 270 minutes. At
the end of the monomer feed the polymerization temperature is kept at 85 °C for
another 60 minutes after which the reactor contents are cooled back to room

temperature.

Examples XXII to XXX
The Examples XXII to XXX may be prepared analogously with

reference to the method described in Example XXII above with reference to Table 3

below where the monomer feed in Example XXX is replaced with those ingredient and

in the relative amounts listed in the Table 3.
Table 3
XXIF | XX | XXIV | XXV | XXVI | XXVI | XXV | XXX | XXX

DMI 25 62 55 43 61 55 55 55 55
STY - 5 - - - 5 - - -
MMA | 25 3 15 32 9 15 15 20 15
DEI 25 |- - - - - - - -
AA - 30 - - 30 - 30 - 30
iANH |25 |- - 25 - 25 - 25 -
MAA |- - 30 - - - - - -
DTPO (0.2 |04 |01 0.5 |01 0.1 0.5 0.1 0.1

Examples XXXI to XXXVI
The Examples XXXI| to XXXVI may be prepared analogously with

reference to the methods described herein above with reference to Table 4 below
where the monomer feed may consists of the ingredients and the relative amounts
listed in Table 4.
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Table 4
XXX | XXX | XXX | XXXV | XXXV | XXXVI

DMI 55 55 55 30 30 30
DBI - - 20
MMA - - - 60 60 60
AA 15 15 15 10
DAAM 10 10 10 - - -
BA - 20 - - - -
A - - - - 10 -
[ANH - - - - - 10
PEG350 | 20 - - - - -
Tg(°C) |37.2 |494 |74.0 101.8 | 105.9 | 1041

Examples XXXVII to XLIV
The following Examples XXXVII to XLIV were prepared as described

below and some of their properties results are given in Table 5.

Example XXXVII MMA/DMI/AA

To a round-bottomed flask equipped with a condenser, thermometer,

and a stirrer are charged 394.0 parts of 2-butanone. The reactor contents are heated to
80 °C. As soon as the polymerization temperature is reached, 13.3 parts of azobis(2-
methyl butyronitrile) are added and the monomer feed and catalyst feed are started.
The monomer feed consists of 244.4 parts of methyl methacrylate, 244.4 parts of
dimethyl itaconate, and 244.4 parts of acrylic acid. The catalyst feed consists of 31.1
parts of azobis(2-methyl butyronitrile) dissolved in 125.9 parts of 2-butanone. Both
feeds are added over a period of 180 minutes.

At the end of the feeds 2.5 parts of azobis(2-methyl butyronitrile) are
added and the mixture is stirred at 80 °C for another 150 minutes. The mixture is
cooled to room temperature.

To 615.8 parts of the polymer solution is added a mixture of 99.6
parts of a 25 wt-% of ammonia in water, and 1080.5 parts of water. Next, the 2-
butanone is removed at 50 °C under reduced pressure. The solids content is corrected
to 22.5 % using demineralized water and the pH is corrected to 8.6-8.8 using a 25 wt-%

solution of ammonia in water.
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The final polymer solution has a solids content of 22.5 % and a pH of

8.7.

Example XXXVII S/DMI/AA

To a round-bottomed flask equipped with a condenser, thermometer,

and a stirrer are charged 394.0 parts of 2-butanone. The reactor contents are heated to
80 °C. As soon as the polymerization temperature is reached, 13.3 parts of azobis(2-
methyl butyronitrile) are added and the monomer feed and catalyst feed are started.
The monomer feed consists of 244.4 parts of styrene, 244.4 parts of dimethyl
itaconate, and 244.4 parts of acrylic acid. The catalyst feed consists of 31.1 parts of
azobis(2-methyl butyronitrile) dissolved in 125.9 parts of 2-butanone. Both feeds are
added over a period of 180 minutes.

At the end of the feeds 2.5 parts of azobis(2-methyl butyronitrile) are
added and the mixture is stirred at 80 °C for another 150 minutes. The mixture is
cooled to room temperature.

To 546.1 parts of polymer solution is added a mixture of 105.4 parts
of a 25 wt-% of ammonia in water, and 1144.1 parts of water. Next, the 2-butanone is
removed at 50 °C under reduced pressure. The solids content is corrected to 22.5 %
using demineralized water and the pH is corrected to 8.6-8.8 using a 25 wt-% solution
of ammonia in water.

The final polymer solution has a solids content of 22.4 % and a pH of
8.6.

Example XXXIX MMA/DMI/AA

To a high pressure reactor equipped with a thermometer, and a stirrer

are charged 500.0 parts of 2-butanone. The reactor contents are heated to 140 °C. As
soon as the polymerization temperature is reached, 2.9 parts of di-t-butyl peroxide and
40 parts of 2-butanone are added. 5 minutes later the monomer feed is started. The
monomer feed consists of 331.8 parts of methyl methacrylate, 331.8 parts of dimethyl
itaconate, 331.8 parts of acrylic acid, 5.7 parts of di-t-butyl peroxide, and 6.6 parts of t-
butyl perbenzoate, and is added over a period of 180 minutes at 140 °C.

At the end of the feed the feed tank is rinsed with 90.9 parts of 2-
butanone. 45 minutes after completion of the monomer feed 2.5 parts of t-butyl
perbenzoate dissolved in 40 parts of 2-butanone are added and the mixture is stirred at

140 °C for another 45 minutes. Next, 2.5 parts of t-butyl perbenzoate dissolved in 40
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parts of 2-butanone are added and the mixture is stirred for another 135 minutes at 140
°C.

The mixture is cooled to room temperature.

To 619.3 parts of the polymer solution is added a mixture of 99.3
parts of a 25 wt-% of ammonia in water, and 1077.3 parts of water. Next, the 2-
butanone is removed at 50 °C under reduced pressure. The solids content is corrected
to 22.5 % using demineralized water and the pH is corrected to 8.6-8.8 using a 25 wt-%
solution of ammonia in water.

The final polymer solution has a solids content of 22.5 % and a pH of 8.6.

Example XL S/DMI/AA

To a high pressure reactor equipped with a thermometer, and a stirrer

are charged 500.0 parts of 2-butanone. The reactor contents are heated to 140 °C. As
soon as the polymerization temperature is reached, 4.4 parts of di-t-butyl peroxide and
40 parts of 2-butanone are added. 5 minutes later the monomer feed is started. The
monomer feed consists of 331.8 parts of styrene, 331.8 parts of dimethyl itaconate,
331.8 parts of acrylic acid, 8.6 parts of di-t-butyl peroxide, and 10.0 parts of t-butyl
perbenzoate, and is added over a period of 180 minutes at 140 °C.

At the end of the feed the feed tank is rinsed with 90.9 parts of 2-
butanone. 45 minutes after completion of the monomer feed 2.5 parts of t-butyl
perbenzoate dissolved in 40 parts of 2-butanone are added and the mixture is stirred at
140 °C for another 45 minutes. Next, 2.5 parts of t-butyl perbenzoate dissolved in 40
parts of 2-butanone are added and the mixture is stirred for another 135 minutes at 140
°C. The mixture is cooled to room temperature.

To 617.8 parts of the polymer solution is added a mixture of 99.4
parts of a 25 wt-% of ammonia in water, and 1078.6 parts of water. Next, the 2-
butanone is removed at 50 °C under reduced pressure. The solids content is corrected
to 22.5 % using demineralized water and the pH is corrected to 8.6-8.8 using a 25 wt-%
solution of ammonia in water.

The final polymer solution has a solids content of 22.5 % and a pH of
8.7.
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Example XLI Sequential polymerization using the polymer from Example XXXVII

To a round-bottomed flask equipped with a condenser, thermometer,
and a stirrer are charged 128.9 parts of the alkaline solution obtained from Example
XXXVII. The mixture is heated to 80 °C £ 2 °C.

As soon as the reaction temperature is reached, a mixture of 0.2
parts of sodium persulphate and 0.4 parts of demineralized water is added. After 5
minutes, the monomer feed, consisting of 43.8 parts of methyl methacrylate and 43.8
parts of butyl acrylate, and the initiator feed, consisting of 10.8 parts of demineralized
water and 0.4 parts of sodium persulphate (corrected to a pH of 8 using a 25 wt-%
ammonia solution) are started. Both feeds should take 120 minutes. At the end of the
monomer feed, the feed tank is rinsed with 1.2 parts of water. After both feeds are
completed, the batch is stirred at 80 °C for another 30 minutes, after which it is cooled
to 50 °C.

At 50 °C, one third of a mixture consisting of 0.1 part of a 70 wt-%
solution of t-butyl hydroperoxide is added followed by one third of a solution of 0.1 part
of iso-ascorbic acid in 2.9 parts of water. 15 minutes later and 30 minutes later similar
portions are added and the batch is stirred at 50 °C for another 15 minutes.

The pH is checked and, if necessary, adjusted to 8.4 £ 0.1 using a 25
wt-% solution of ammonia in water. The batch is cooled to room temperature, after

which the solids content is adjusted to 48.5 % + 1 % using demineralized water.

Example XLII Sequential polymerization using the polymer from Example XXXVIII

A polymer was prepared analogous to the method described in
Example XLI, using the alkaline solution obtained from Example XXXVIII. The final

emulsion was highly viscous, requiring a dilution to a solids content of 35 %.

Example XLIIIl  Sequential polymerization using the polymer from Example XXXIX

A polymer was prepared analogous to the method described in

Example XLI, using the alkaline solution obtained from Example XXXIX.

Example XLIV  Sequential polymerization using the polymer from Example XL

A polymer was prepared analogous to the method described in

Example XLI, using the alkaline solution obtained from Example XL.
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Results (Table 5)
SC (%) | Viscosity (mPa.s) | pH

Example XLI 47.6 208 8.4
Example XLII 34.8 1006 8.4
Example XLIII | 48.1 35 8.5

Example XLIV | 48.1 201 8.4
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CLAIMS

A copolymer having a low molecular weight and high glass transition
temperature, the copolymer comprising (preferably consisting essentially of)
moieties obtained and/or obtainable from the following components:

(@) atleast 20 wt-% of one or more itaconate functional monomer(s) not
containing acidic groups or precursor acid groups),

(b) not more than 40 wt-% of an acid functional monomer(s) in an amount
sufficient to achieve an acid value from 65 to 325 mg KOH per g of solid
polymer,

(c) optionally not more than 72 wt-% of other monomers not being either (a)
or (b);

where the weight percentages of monomers (a), (b) and (c) total 100% and

are calculated as a proportion of the total amount of monomers in the

copolymer being 100%; and with the provisos:

() the copolymer has a number average molecular weight (M,) of no more
than 15 kilograms / mole (also referred to herein as ‘Low MW’); and

(I the copolymer has a glass transition temperature of at least 75 °C (also
referred to herein as ‘High TG’),

and where either or both of provisos (lll) and/or (V) apply:

(Il the copolymer contains less than 40 wt-% vinyl aromatic monomer(s)
(also referred to herein as ‘Low Vinyl Aromatic’ or Low-Styrene’); and/or

(IV) the copolymer contains less than 40 wt-% methacrylate monomer(s)
(also referred to herein as ‘Low-MA’).

A polymer composition as claimed in claim 1, in which component (a)

comprises a compound of Formula 1:

Ra

o (1)
where Ra and Rb independently represent any optionally substituted
hydrocarbo moiety (such as any aliphatic, cycloaliphatic or aromatic moieties);

and
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X and Y independently represent -O- and/or -NRc-, where Rc independently

in each case represents H and/or any optionally substituted hydrocarbo moiety

(such as any aliphatic, cycloaliphatic or aromatic moieties)

with the proviso that Formula 1 does not contain:

any acidic groups (such as carboxylic, phosphoric and/or sulphonic acid

groups) or

any precursor acid groups, that is a group which readily generates an acid

group under the conditions of polymerisation herein (such as an anhydride

group).

A polymer composition as claimed in either preceding claim, in which

component (b) is an acid functional monomer or precursor thereof selected

form at least one ethylenically unsaturated carboxylic acid and/or derivatives

thereof (such as anhydrides and/or salts).

A polymer composition as claimed in claim 3, in which the monomer

composition is substantially free of arylalkylene and/or vinyl aromatic

monomers.

A polymer composition as claimed in any preceding claim which is a solid

grade oligomer (SGO).

A process for preparing a polymer composition as claimed in any of claims 1

to 5 comprising the steps of:

(i)  polymerising components (a), (b) and (c) (where present) in a solution
polymerisation process in the presence of solvent,

(i)  removal of substantially all the solvent from step (i)

to obtain a copolymer comprising at least 95% solids.

A process for preparing a polymer composition as claimed in any of claims 1

to 5 comprising the step of:

polymerising components (a), (b) and (¢) (where present) in a bulk

polymerisation process, where the bulk polymerisation is performed under at

least one of the conditions (l) (I1) and/or (lII):

() in the presence of no more than 1 wt-% of chain transfer agent; relative
to the total monomer composition (i.e. (a) + (b) + (c)) being 100%

() in the presence of no more than 1 mole-% of initiator; relative to the total
monomer composition (i.e. (a) + (b) + (c)) being 100%; and/or

(1) with a maximum polymerisation temperature of no more than 250 °C,

preferably no more than 200 °C.
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A polymer composition obtained and/or obtainable by a process as claimed in
clam6 or7.

An aqueous composition comprising a polymer composition as claimed any of
claims 1 to 5 and/or 8 and an aqueous medium.

A coating composition comprising a polymer composition as claimed any of
claims 1 to 5 and/or 8 and/or an agueous composition as claimed in claim 9.
A substrate and/or article having coated thereon an (optionally cured) coating
composition of claim 10.

A method of using a polymer composition as claimed in any of claims 1 to 5 or
8 and/or an aqueous composition as claimed in claim 8 to prepare a coating
composition.

A method for preparing a coated substrate and/or article comprising the steps
of applying a coating composition of claim 10 to the substrate and/or article
and optionally curing said composition in situ to form a cured coating thereon.

A substrate and/or article obtained and/or obtainable by a method of claim 13.
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1. B 72 S B AR LR, Ik 3L a8 (LA b
NS IRATHN / BREESRAT I BUALR ) R A RIS/ BB SRAT I B

(a) &2/ 20 H & % 1) PP el 2 PO RRIR B RE A%, FITIRAC B R B BE SR AR AN (0, B BR 5L 1A
BCRT R REE T

(b) ANt 40 T8 % (MR BE S48, JL 3 2 LASEIR 65 42 3256mg KOH & g [ /42 &1
R A,

(c) AFHEHANRL 72 F R % AR (a) 3 (b) AIFLAR ALk

Hrp gk (@) (b) F (o) WERHSEUSTT 100%, I HA2A LB IR LR Y b 0k 6 2
(IR0 23 VL, iR SR b s AR S Bl 100% s TR A2

(D) FrRIEEM RGBT 156 T30/ BE/RRIEY 0 i M) (FEARSC Ry “AK
MW”) 53 H

(I1) Prddigy HA 20 15 C BB i ARE A (FEAR ST MR “ & 167) ,

e H AT IS AT (L1 F1 /85 (1V) hi—F e =3 .

(IT1) FrRIEREWEE /DT 40 EE % LIRIE TR AR (EEARSCH B A “AK L4
S AR LI ) s/ B

(IV) BTk LB E/T 40 8 % (1 T IS ISR R 8 (FAEA SO A FR oA “A

MA” ) .
2. WIBCRIEKR 1 R e IR EGWA G, KAy () 851 MEY -
O
X Rb
Ra/
0 (1)

Forb Ra 1 Rb AR b AT 4] m] e B AR 48 i B () an A TAn] JI I T B I 58 Jie
B s HE

X FY FA7HEER IR 0~ 1/ 8 ~NRe—, HAREREFI G U T Re M7 iR s H AT / 5T
Al IEHBE BRI A B (Bl AR IR R B O e B )

iR 1 AEE

AT YRR (BRI R A / BT RRRE A ) Bk

AT AR RIS 1, HAR EAR ORI R A 410 T 3 5 7= AR R BE 55 1 (49 G P 1 2%
@)

3. WIET R SR P AT — T BT R e R A A&, o 415y (b) 2RE BER Ik
sl HE R, Hok A 20— G B AVBAURIR A/ sk LATAEY (FInmRER R/ 8Eh) .

4. WIRURE SR 3 BT MR G WALEY, b ik AW A EAE TR m R /
BR LA T R

5. LT AR L SR AT B — T B B e R A AL A, oo AR ER Y (SGO)

6. FHTHI&WARIE K | & 5t T e MR AW G W TTiE, AR TP

(1) BB EE LT EHPEBRNELE TEH S (@) Ay () sy (o) (CHfFER)
TR G
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(ii) ZBRkADE () MEA LI,

MR 20 95 % AR IIFE SR Y

7. TR AR SR 1 22 6 i BRE MR S AL G T, AR PR

TERREE TZPEA S (a) A5y (b) T (o) CUHIELER) HE1 Eéé.\,ﬂﬂlﬂﬁﬁztzti
EERAESAAT (D (D FL/ 8¢ (1D HERDb—A AT

(D) fEAM I 1 EE% BB RINAZET AN TSR AA 59 (B (@+b)+(e),
P AT B AR A R 100% sH11/ 5]

(1) FEAEERE 1 BEIR % K5 R FIGAEE TR, AN T R ARl 54 (B () +(b)+(c)) , £
TR SRR AN 100% sF1/ B

(IT1) RHAAEL 250°C ik A R 200°C 1 KR AR

8. JHIT WIAR SR 6 5% 7 BTER I T IEIRIEA /) SREE SRR R S WA G .

9. KMAEY, HASWHRER 1 25 /5 8 PR TR EHREWAED
FHAK A o

10. JREHAEY), HAS WARIE R 1 251/ 808 FEE—THT R 2R EGVIREY
A/ SRR EE SR 9 A TR MK LA

11, MR/ sl L BdRAT A aBOR Sk 10 Prfie iy (nlEsiffe i ) detdls
Yo

12. AF AR EE SR 1 % 5 8 8 FT & — T T i 72 IS8 S A& W s in AR 2k 8
JIT B 2 BI7K 2B Wk il & R B G IR T i

13. HFHl2 LmAT R EEM R/ B0 77 SLARE DU DR A R EEk 10 By
PR HII R A a8 B3 A/ sl b, A 30 ks BTk 204 DR AL [ 4 M i 78
BIE R AL R E o
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REY . FEIEEY

[0001] A HIHE F A FRIR BR A LR AK TR s ZR-S) 3 B H Tl 21X L6 ZE S 4 1)
TNEVL BRI EL SRR S50 g i

[0002]  AKFRFREEtHARFR K 2— (i V FRIE T —RRE (2-methylidenebutanedioate) , /& HEMS
AR AT AR RS IRAF I R R OIS TV 2 4. AR, BRI T
T2 G, R AR 8 51 FF HAm s s T T

[0003] T Z PR, ARG 2 (M) M 2m s (m Te) 1)
AW eI LB A e T DLHER e ) (e SLBER &) o eI LA™
FLA ot R B AT RGP A o X RIS Mn /51 Tg S8 B HB) 1 4 BAARZUR YD (K
4 SGO) »

[0004]  AHITE AN ORI, AR ERT] LU Tl & SCE RS, B Wl Mw/ =5 Tg [ 14
PALTRY) « A NiATHh, Ge8% v IR AT H A e R 185 A4 1) 25 B R e, I HLIX S04 e PR I 53 4 1]
u%ﬁglﬁiﬂﬁﬁﬂiiqﬂﬁf%ﬁim ibj@@fﬁﬁﬁ'ﬁﬁ/JHX/\%‘:Po A A R IR 58 i m]

[0005] ZIKIEP@EH HT,*%L “ R ER %” (SGO) ﬁmfiﬂﬁ%%%@é\ﬁ%é% (flikHb ik
By BLAG B ik GPC I fANEE I 100000g/mol (I E /T8 ) MIREBWAL S, b
PRUESAT NI AW EEA B E AR R (PLIEHBE R LUK F B 5% T 95 & % KR
MAEYN &, FREHITR A G HE A B AR ) o RTE “ARED” A A5
“ﬁ‘{&%ﬁ” 1E R 30 E X
[0006] 3 ik P 266 A I PR I P 1 PR A A 3 6 U 4 1A 3 6 18 AR M A AL Bl T B AN R
[RIRE PR S5 AT o FEAS I BH BT ARG 5 — > Wl A, AN I N 48 S I 4 Y56 A 96 TR A . 1
AT LA AC R G 5SS ABL B AR 58 A Bl b o I 29k G R TR FE RN/ B B ATR A 7 5
G RN RAIRE . TR R GV LLE i R AR AL 26013 1, HF LR S5 i P2
TR s B2 T B A i) P S 2 08 -5 W AR I 2 T
[0007] AR BHISMER T 57— ML . 18 C 8RN, NI 2K 06 AR S R At
FEF= 4 Z AR SR, TR A T =R AV Ban, $& &5 | R R R, 46
FEFRE) (CTA) A/ B AT o SR, BT LA R R, £0 28 07 TR R AR 1 i L0t
SEANIER, B A2 T RERIECE YT, - HoH i e B SLAREAE (A8 A F 5 . ik
b, A3 F RS AT RE /D 1K) S0 5E 55 I A, DR 5e A ANl A IR 28 5k, SE AT L8 IR TG TR
B B A 0 K 0 SR (51 an EP156170 H i ) o 4R, 40 b ST , 45 A AR 2R TR 4 R I
VER BB LG 7R 2 ) 3. A HNE A CL4 N FIURE L AR B, ] LA FH A e IR
BB S OGRS IR BRI WK O (SEBE ) » T FEFT 3R A3 R A W) S
518 i a5 57 e SR AR TR T IR L8 SR A S A M . AR SO A IR, B B R S0
2] LEEHE% ORI (BIIAE K L) 70T LLFRATAT AT £ 96 25 5 1 AR o
[0008] I, S AR B AN J7 T, A% B AR OVt Ay e R 0, A< e G G R A m] LU T
Eﬁ?ﬁ&m&ﬁbuiuﬁ“/\mthE’Jz;:akﬂﬂ / BRI AG IR R (MA) B ARV &, [R] I A o 7 g
R L0 AR MAAE 2K LA/ BN MA R A0 BT ids e ) — e sl B il i, (A1 0
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(FEARREHP—AJ7TH ), vTLAHEREAR (B B2 % ) ROmA/ BIMA &2 ULEHE 3
IBEAL R AE e 2 LART SEAR R BEEE A2 75 (CTA) O SEAR I 5 | R AR BE AT / B A TR T
el & BA MK BURMERAL M,/ =1 Te BEW.

[0000] {11, A B ) — AL B K2 —F A /N T 15ke/ FERIEEY 4>+ 2= A1
KT 75°CHI Tg KRG, GREWER EAE LIHEETTIRSRR, LR | i
B CBE 100 B 520k ) (1) CTAN/NTF 1 EEZR g (RF 100 3 584K ) 1151 A RIAN / sl ik ZEAN ik
275 C PRI T HIZR G, SR 8 X Pl &

[0010]  ASCHEIAR T Ak B I AT DU e g F A i) 8, I HLAC R B — > H bR i g AL
TR BH 1K) — LE Bk BT A

[0011] "R — LI A E A

[0012]  W082/02387 (SCJ) #iR T H Tl &K T LMHmEREGMANREE T, %L
WREBEY A /N 2 B BUREURN 1000 £ 6000 (547> 7 8. ZREWiES
£ +fE 235°C A 3I0°CHURAN, AL R R AR 5 LG5 G R sl TR G4 1
RN 2E A, AR 7R 2 D — B AR L Y R R AR S 2 D — R T AR IR SRR TR A, TR DR
TBHE R, 1S FRLE SN 85 1 SIS TR A 2 4380t B N VR A PR E T2 IR K
[0013]  EP156170 (SCJ) ik T %Lﬁ%ﬂsEﬁﬁ/i*fiﬁﬁﬂiMsH“/‘ﬁfz,ﬁﬁﬁ?ﬁﬂ%m#
K E A AR TENGIREGY, ZNGREGMEAE TR AR AR & E
T IEAEE A S R R NI TG B AR S TR IR R A ) E‘J%%@?ﬁ%’a\% () R N A, S
ARG RG> MG AR X EE/REER 0.0005 & 1 220.06 @ 1) BLEKRM
B (LAAR R BRI 0 22 25 T % 5 ) IIRG, (R I AR ¥ I s s A A AT B AR AE e B
#s RS B I R > = 1 408, R ROV IR A DR FELE TIUE BI7KF, F B S s IR VR & V) IR £F
TE R0 2 1 SONRLRE R 5 AT IR 7 5 1 0 1 35T 1) IR AA I SR A 0 =) iR Ak

[0014]  EP554783 (BASF) #fiik T it B M & 51 & BB R I 28 -G AR IR BRSO N 45 P
B R ORI BARNRIY R CIGFE R A I 712, 2% N A0 5 A R AL (7 3 2 7
e AF AR IR 0.5 22 10mm 55, AT BB IR 1 22 10 298P F oM iR & DU 5
AAE 150 2 270°C F AT, W HRAE A 1000 2 20000 114 F & Mn F1Z 4> 805 (Mw/Mn)
< 3.5 MLIRIEREY)

[0015]  US6346590 ik T & L5 A UL VI 9 e Mg d 23 78 LR Y0 VR &0 1
Gia 12 /M HA ] 3 hEER SRS A K TEE ReE (CRF) ] 3 R A E
2 /b—FBA 5 CRE RVt (HE SRRl ) P R EFRI SR 25 Hh 1
JE 7K TSR R 28 B AR AR 13 2 /b — 807y CRF 5ot 7 S N, SRAE B N T & /b — b
MR TR — R AW WG N2 P nm] B ISR A ik, RN S — A5,
BB —REWH MBI AR AR REE T RN, LUEEE R 6.

[0016]  W02005/097854 (DSM) ik T /KA AW, HAE 1) R/ADEW /5 FE=AE 1000 &
80000g/ /R I\ I AT Bk LR FAR W A, LB UL R I AR R 5313 : (a)5 £ 45 &
% A BT BB RS T ROK A EEE M SHEEE R s (b) 0 22 30 EaE % M A e
TRUK O SRR LGBk 5 (e) 2 2 25 & % WA A nl AZ L HT Y 4w 6 34k 5 (D)o
240 EEYH a- FERFELM ()10 £ 93 HE%HIAE (@)« (b) . (¢) 5k (d) W LIGmFEH
s (@) +(b)+(c) +(d) +(e) = 100% ;LA i1) Z/DEII T3> 50008/ FEIR I LK
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FREGY B, il LN A SRR R A AP IR G T - (0) 0 2 5 E&E % 1
A BT BSOS & 1 AR BRI SR 5 ()0 2 20 & % A 4E S 780K 7
R R CARFE AR 5 (h) 0 & 15 B8 % Iy A W] AR BT 1 SR R B4 5 (1) 60 & 100
&% IR (0« (@) B (h) M OMEERAR s Hh () +(@)+(h)+(1) = 100% ;HH LIEHFATE
MASCIGERESYBINLEIZES & 95 295 & 5 G IN ;HP RS B th LG
A UK s B CEIEREGY) B ER 7R AT CRECED A WEY S & 11D 0 2
20 B % IR R iv) 30 2 90 B8 % /K s Hp D) +ii)+iii)+iv) = 100%.

[0017]  HABINABAR ST — MR T A FRER B 1 H i

[0018]  US4206292 (Kureha Kagaku Kogyo Kabushiki Kaisha) i T BAG R GiE K
AOIEWIRALEY, HAE - (1) 100 SR LMEZ A sH (2)0. 1 2 30 (RS TB)
), LAV TEFIALE < (A) 10 22 100 4 ALY, LR & 20 22 99 % I T AL N I

B FERE 1 22 70 % (AR BER e REME AT 0 &8 60 % (AT LB gk f1 (B) 0 & 90 #r 3L B
W) 2R EA 80 2 100 % 1 TN MR B P2 MR AN 0 &2 20 % T LR B fk, IXPEl L0
FEW IR A5 A F YR B A PR A TR i 25 (i B G A AN KA K
[0019]  US4547428 (Monsanto) #iik T —Fh = uILE4y, HAEATE A T INSER & 1)
AR IR R ) Eaﬁni B PRI R T, Hrp s It AR = e R S i O
AWM RIRAEEME . AT T & TIOR3 R 28 71 X EMAE S
S TN
[0020]  US4588776 (Monsanto) #iid T & & LM 5 -G W 5 RURDIR = o B AR i
REWAEW, & =JuILRBYEA 20 100000 7 F 2= A 2 /D 50°C IR BB AR A
Z e RS AT BRI AT IR A B AN R R R 1) IR R R I R AR B R
G, HA AR U = o R S ) IR SRR M . X R AW T R
(R R R AN BEF TR H o
[0021]  US6951909 (3M) ik T — Ml AR, HASANINSE . 220 —Fhn] B4 sk
TAEAF i GE K)o
[0022]  WOL1/073417 (DSM) AFF T —FpKPEFLIE, 2D & LIGEREY, ik Ltk
FBEWET :a)456 2 99 Eim % EA X (1) MACHRENE A, o R AR Moz A pe st
FITFIE 5b) 0. 1 22 15 T8 % [ 5 1 ol B F AR LK 5¢) 0 22 54 & % A [H T a) Flb)
AR SR SFIZE AR a) « b) Fl o) A G A IR A I SRk 0.9 2 54.9
H i %IIEMN (chaser) BARHEY) s HHd a) +b) +¢) FUEIIBIAH AV ST 100 EE Y% ;
I HIEL PR TR S EE, KRS/ T 0.5 EE %N T 137 A HRES
o BRI ARG B AR 21 B R R B AR IR B BRI OB R AT (&
DLEE 2 BUES 14-17 47 ), AER SRR B L9 (R Fh oA JE IR I R AR A R IR s ( B /e 2
(RIEE, 15 W1 DML) o S0P E 205 A5 S48 R R 1 Ry A R R s ( BT e 25 1R e
WIDBI) o HSZ E,W011/073417 e HHACKEIREEAE T T (WA 2 hif 23-25 47 ), IX 55K
) (38 T A A — IR A S AN S B KR UK IR R A FRER B v 4 DBT B AR .
WO11/073417 HhHiiR DBI S A R4 FH IR SCA 1) 55 Tt 9] 22 S Jtidg) 2,45 F1 6, W] LA HH, DBI
A DA B9 P A S S S it ) PP T i) % ) B S T R SE SR ik (K 22. T EE % ),
Tp—ANSEHBIEAE A T 23 E R 5 —FhEUK AR TG ER T e (BA) kil . R LHmE
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PR R RAFAE T RAFWh (£ 1.5 BE% ). XS # S 7 AEAF ] DBI s HAb
TR AR IR I S k4 FH B K M B8 G BAL BHA I/ BRS04 . 60 BT 4R
LI ) FEL P B Rl 5 R 7R B e 7 T, T L SR 3 I A

[0023]  GB1009486 (Borden) ##iik | 5 & 5 & MUK IR FL , H A A% Al 78 v] LA & I A & 4
5 a AMFIRDIR BRI RY (BEEE P E oK) o —ANSeitif] (SLiEf 3)
FIR T A BERR T lE (DBT) LARBAAAI 17 R %R E (AN 5% ML N R 2
1 12% ) FAERR. XEEE 5 2 )2 REGYRRLE e T o LB (K 2R BRI JZ 1 il
B, JF HABAE B (9 DBT f bb Ak B R £ .

[0024]  US3766112 ik T H T HubR i 1 = ez e 3L, SLA 8 HoAA 58 LGt e i PR 4 i
KR o Tl AR D Rl s AR 2y 2K O (70 22 85% ) INMGIR 2- L8 CUlE
(EHA) (5 & 15% ), ( F3L) TN (34 10% ) FIEEIY Mtk (1 5% ), T H 450 h 5
LA foe T ) e AR ) EE R T A0 B S A B Y B R B SR AR R i — N2 DBI, 1%
SE RGO T PR SO HIAR R B 1), I HL DA bG AR R B AR 2 1) =48 A DBI,
[0025]  [Rlik, |~ SOk U, ARPE AR B, 1R B A4y 72 (MK MW) 0y 3 34k 3 AL
(51 TG) LY, IR a & (RIEHL AT b i an N 4070 3RA5F0 / BREES 3R15 10 Byl
i) HUTN AL AR/ SEENS RIS I F B

[0026]  (a) Z2/b 20 FE i % [ —Fh Bk 2 PioAS AL 5 e 1tk 55 1 RN A PR R 225 (A1 R A R IR ' e A
I (RSO RRY “AREIR AR )

[0027]  (b) AHEIE 40 B & % KR E BERA (RSO R “ BRIt k"), A &2 L
343 65 4 325mg KOH %F g [l 1A Z G WHIIRIA

[0028]  (c) fF#EHIAKEL 72 EE % HIAE () AT (b) AFHAh B A (AT glFR A “ oA
BAE”) 5

[0020]  HArHifk (a) . (b) Fl (¢) WIHEEH 4 EU T 100%, 3 H 2L b 4k f &
(4 100% ) HEBavHEE 5

[0030]  Jf HAT#Z/E -

[0031] (1) LR HAAANKI 15 T35 / BERMEES > T (Mn) (FEARSTHRAERR A “AK
Mw”) ;3 H.

[0032]  (I1) HEEWHA R/ 75 CHRBIELEE (FEARTH WK “& 167),
[0033]  Jf H., HrpfErbrhid F rdesF (T1D) A/ 8k (1V) WPl —& B = -

[0034]  (T11) FLEMEE/INT 40 T % 1) LAHFET7 R P AR (FEARSCHAERR N K 206
TR AR LIR”) sF /8]

[0035]  (TIV) YA S/ T 40 FEE % 1Y FFFE N4 BR IR fp R (FE A SCH A RR o “IK
MA”)

[0036]  fFitth, A& B AL R )2 A G ER Y (SGO) o

[0037]  fLikth, Ak ISR GYIFN / BAC R IR B8 142 2B m P AR SR IR SR AT 1

[0038] AR BN — A A HARESH B4 EYN 5 2 80 T8 % M1 A ST AT fiid 14
KRB MW e TG FLE8 1)

[0039] A/ BH (1)L B ARt mT LISy b R 20 RT3 BRI Ak A B — AN B AR R
[0040] (V) H{ZH4 (a) HHLA/D T SCEAKIK) 30 B8 % (I 1) DBT 4 it , ML g A |
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AN G ARSI s A

[0041] (VD) 4% (a) HILL/N TR B4R 23 B8 % A& K DBI 4, LB A =il it
AR HIE M (chaser) FRAKRIFLIEERE & I VEHIFR 0 s H0

[0042]  (VII) 4% (a) HICA/DF S ERARY 23 EA % i 1) DBI ARl , I3-4 Wi A7 e
Moy () B, A () ARESHEE HAGE T GRS 60 B % ) MR
CREWIR 40 EE% ) HRKEEY

[0043]  (VIID) JLERMEER EAG RO (LA 2R 0 ) , AR HL an RAFAE i
Hoy (&) DREKLHEEHNGR T CGREWN 60 EE% ) AR GRAYIR 40 &
B% ) ARKESY, BRI RZERIELL Y () ARIKLE (S AMIR T EE (BA) .
WNIFHIR 2- ZFECBE (BHA) SUHREY . (IX) Brid LB A & @ik e oh 4 A B i sp R i
TR A T IEHIAR I A0

[0044]  (X) HAMA S (a) HLERLLERL @)+ () +(c)+(d) 8.5 EE% R 15 &
% M) DBT ZH R, 2L SR AN 2 2l ok H A A A B I e R i LV R S T TE IR Y

[0045]  (XI) 447 (a) HH DBI ZHREHT, M5y (a) ALLSSRAKH EWI 8. 5 EiE % . 21. 8
i %0.22.5 B % al 22. 7T i % N EARAE, LA LL 8 EE % & 23 & % NEAFE,
[0046]  (XI1) 444> (a) HH DBI ZEhS, WA 7 (a) ALLB SRR E DN 4.7 EE %,
5.0 B %.8. 5 % 21. 8 i %.22.5 B %.22. 7T HE %.25. 0 HE % .28. 7 H&E %
30.0 EE%E 41. 2 EE %W EAE, LUEHALL 4 TR % 2 42 EE %N B,

[0047]  (XIID) LM RAARAKFR — LM TR EWAFE THU 18 & HEE
LU A IR — FP s (DMI) FIACEREER — T ls (DBI) WIS AIRIGH s BRI YA R AR
K FR — LB 1 RS UMAFAE T A B — e SE MR 1 2R & AT s el i 3L R WA 2 A
TR B BRFh 1SRG WAFAE N HE G IAFHT s A1/ 8L

[0048]  (XIV) WiRILRYINIZE G AL A W B G ARSI 5 R FIE RAEAE T
AT, BAA S (@) LLEFAR (@) +(b)+(c)+(d) HIKT 20 H & % Lk 2 /b 24 R %K
HATAE.

[0049] A SCAE IS, ARFE“Fh 128 A4 US2011144265 T2 X (142 WA [007]
BL) , BEER A Y01 B0RL 23 BT A A TR A TR RO R OO iy (FE58 ) sk, Jf
HAZM B0k A7 A0 IR R A A9 0] DU (R38R BIROR R ST o

[oos0]  Fingtt:

[oo51] (1) ik MW

[0052] ARSI B AL 15 T g / BER (ARSThE XOAE MW) s
/T 10 Tow / BERINE 772 ) « AR PLEILERY B 500 £ 100008/ FE/R
FLEHL 500 22 7000g/ FEIR Ak HE 500 2 50008/ FE IR A4 700 FE 3000g/ FEIR (K15
BT,

[0053] (I1) &= TG

[0054] Ak B BA M H Fox A FETHEAF 2/ 75°C I B L IR (AR
g O TG) o AR BRI R TG LR AA /0 80°C LB Lik 2/ 85°C (i ALtk
2/ 90°C U 2 100°C [ IR0 L AR YL B

[0055]  (TT1) ik A4 75 ik
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[0056]  AR¥E A BH AL EM ] LA S AH X T B AR B /N T 40 &8 % 1) L 25 07 I
K, ARG T 20 BE % RIBIEH DT 10 EE % HE 2 RCE /DT 5 EE % . Hlin
FEAR AT (Hn 0 BE% ) MO DT R PR, SRR EEN 100% . ASCPXTREA L
ANE 7S U PR I AE R S e o ARE S, FR 1A B A SRS B b i) OG5
JERARRE, B BN EE S S B > AN AN, I HATIREERT / slifi ie B
LA R

[0057]  ARIEHIAEE, Ak B AL RN A AW & /D & SR FE 05 AR WK S/
B HA Y 3R 4E (arylalkylene) FRAR, AN SCHRAE AN, AR “ L0255 07 G SR AR 7 KR v an
RO o - PRI O ST 2R QI HE O B IR M F TR R 2R S0 S5 I A
ARIECT R e LT o SR, W iR SR a — FZER O46 1 Ak L/ B A7 AE
(BAEE) TARRHUKA G . KM ERIEHEWRIER EAE L0677 0 )
AL G SRAE A B e AT R 0 55 05 T A, W B b A K LA o

[0058] AR, WIFRVE SRS 7 vh B oA 1, Jl ok As FH = AV R 2> T 2R A, vl LUE A
KECIHFEEF RSB (22 40 T % PR o 2810, TEAR K I —N1E B 1S 5 =01,
LR DR CIHEETTB AR (<20 TR EEAR) , H HilE B, A% B FIL RT3
A AEATAT S5 77 A

[0059]  AHIEA AW AU T, R4 R LR AR & IG5 057 e sk s b
T ORGSRt Ty S, SRR e T DU G GE I 3R G TR RS, IR e 1 3R
GONEREIRE W TRAE (1) & (1D PRk —A L A B Ik = ANRHE -
[oo60] (D) AT | EaEpr kAT 0. 5. BAL LA 0. 2, H 2 FH ik
HASE I 0. 1 F 5 % 1 8E R ) S 0 M AN FH B8 F R 7] s A T8 R A &4 (R
(@) + () +(c)), BEMAHAEY N 100 EEY (AP HEIRA wt 438 100 HAK)

[o061]  (I1) fEHANERLE 1 BE/R o HUE AR I 0. 5. AL e A I 0. 2 L2 SHAL L H
ANEE 0. 1 BEIRAR 51 R, AEX TR AR A (BT (@) +(b)+(c)) , MR A4 4 100
JEIR Ay (AR ST AR IR BE R & 100 F344 ), FiT / BX

[oo62]  (I11) HAAEE 275°C ik iiAE i 225°C  SEALE A IS 200°C S KRS
A

[0063]  (IV) K EANAIREE (K MA)

[0064]  ARYE A B AL B mT IAL S AH X T2 AR B/ T 40 5 & % 1) FF 2 A IR 1R
FAR LR N T 20 8 % Eefit i T 10 i % HEE R Rk T 5 S8 %, 4
WFEAR EAE MA A A0 0 FE & % MA 548, B fRE & 100% . AL “FEAR EA
FE LR HIBEAE T 30h e o T O B JE A, BIEE BRI AR A& B 4 A AL 52 )
R MA AR .

[0065]  (TTT) Al (IV) {2 Z 45 FIIK MA

[o066] A<k BHIVIL SRR G Wi m] LA B /b & £ 06 55 07 e S AR MA, A8 FH b £065 05 Tk
FLARFI MA AR S B AR TR AR /DT 40 EE % AT 20 EE% A H
/T 10 B % HE 2 A AT 5 HE % B A EAE (Fli0 EEd% ) X H
7, BRARE RN 100% . ASCHR TR EAE” B SO PR HIAE T 30 g Lo

[0067]  ZH BN AR



CON 104204007 A L) - 7/36 71

[0068] %> (a) (b) 1 (c) A EAHHEFI. B, BB, thn] DATAE B A RS R
(A R A REERIET « 2P AC BERR IR LT A2 LA & A0 / BORAY ) HIIRE fe R IAH,
FERRAS (b) K—&5, MARKRRE GeA D (@) K—#5).

[0069]  FEA KB — ML Lt 77 b, 44 (a) M (b) =& AT AL BACHRIR K4 Al
/ BRILAT A EARE AT A B AR R AERYE . BRI, N1 5y (a) AT DLRACRRIR — (Cr
TRdk ) R (40 DBI AN/ B DMI) , F HALS: (b) WT LA RRERET AT / B C,, Frdk il
(B an A JElR ) o TEIX PP St 77 2, AE AN G 53 (o), IR R mT LI R ok B
AH [RIAC B RR AU 1 B AR A 1

[0070]  ZH4r (a) AKHEMR H{k

[0071]  AKHERE Re MG HAEAR R TP IA S (@), HiEHE ] LA 1 KRR -

[0072]

]

Ra

o} Al
[0073]  H:A1 Ra il Rb 7 b3 7 AT m] 3 s BAR (1008 BE (4 S AT g e G A ik sk
HERB) A
[0074] X FH Y JS7H R IR —0- F1 / 5 ~NRe—, H AP EREAIIG 00T Re SST SRR H fH / 8%
Rl gt Bl BRI B (ol g ik B S sl O iR B )
[o075]  difEE 1 AEE -
[0076]  ATAnfERIESE () Wi IR R AN / SRR IE A ) slATAT AR AE 4] (LR EA
SCH R A AT N RS = ERREE AL A, iR ) .
[oo77] X MY ¥y KHow, X1 wm2-fm W F B T = K = I
(2-methylidenebutanedioate diester) (A CHHFR A A BERE —H5 ) » X F1Y ¥4 NRe I,
X1 RIRAE B
[0078] X 8 Y HPi—A2 0 HI— 72 NRe i, X 1 o8 A — AN EREE AT — AW i ik
I A4 o
[0079] RV AR I A , A SCAE B, AR TR A B B RE 1A Fr 2 X L (anA S i e
X)) BEREARIR —Be 0/ B el Ak, HAth A FERR IS A< Bk fZ o
[0080]  PLIEMIA B B RE R A2 BT DU N RRIE BN 1 TR LE, FORRRAE N Ho
[0081]  Ra F Rb Jh 7 #h X R .
[0082] W]k BE HUARH] C,y JEFE,
[0083]  SEARIEME C, o WAEIE (W] DIAL & BELHESZRERT / SRR A BY) 1/ 8K Cyp U TFE
[0084] ALkl C, o WhEEE.
[0085]  JS/E Ra I Rb W] LAAN[A], {H §E 18 B & AN 1R s AH R v B
[oog6] I ‘EHh, 3 1 AT LARIRAC IR 1) e L 805 LM A< BERR 1) — fe 2 Bl 0y JE Wil . oF
TEEHL, R, AR, AT RIS Mk B i DL R AL I OB BN VRN GE TR T
BT CE RO 2- ORI T R 2- KR 2- B E . 2- BN

10
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F3-BNEMA-F T, FIEEH, R IR EAFE.CEETEM - 2ECE. B
TG EHE, R, IR, 1B B AR L3, ) an FR 2 .

[0087]  KEEIR'E E4L5y (a) LAF /D 20 HaE % A i E /D 25 F& % FREHE /D 30
% R T A/ 35 % LR A 2/ 40 EE % &, R T H Tl & 3L R
YIIEAR (a) « (b) AT (c) S ER (5 100% ),

[o088] I ‘E M, AR E el sy (a) R LALL/NT 80 & % G Eh /T 75 EaE % H
ZHE T H N T 70 B % AiE TN T 65 F R HA /N T 60 EE % B AR T A
RFMAEDR ) SR R THTHSEREDIRE (@) (b) F (o) MEER (8
100% ) .

[0089] ik, & HEFE B BE4L 7y (a) WILLLL 20 %5 80 H 4 %  HALEHE 25 £ 75 B % 1
ZHAREHL 30 £ 70 EE % ROk 35 28 65 EE % (U1 40 & 60 EE % NEEE TA
RFMAER ) BSLEDT ETHTHISLEDRIRE (@) (b) f (o) MESER (8
100% )

[0090] A< FEER B fE S A9 G =X 1 BT (10 00 6 A R DL SE v ML Ay A R s AR TR
Wi, 80 A K PRI s R A FRIR G, 18 5 R 26 K i

[0091]  TEA A B — A5t 77 b, AR IR B fe AR DL2 K 1 (AR IR — 8, o R,
IR, AR N7 b Ok T 6 A B C g RS, I €y e 2, Hrh — AN R A R R — T R
(DMI) »

[0092]  TEA A BH 1) 55—~ St 7y 2, A B B R SR AR m] DO S 1 AR IR — i, Hoh
R, AR, A7 3 A4 P R Hb B EUAR 1) Cy g SR, U0 C, g e 38, JL P — M) IR A HEIR — T I
(DBI) »

[0093] AR E REFAE (a) W] LA B ST B A LR T 40°C L BEALEE LK T 60°C Al
BALIEHL KT 80°C I Tg I3 SR I A0 HEC PR A

[0094]  Z14) (b) ERME Ak (AMAWRRA “FRYEL ")

[0095] R 4BRME, A S R BRE RS / BIRTEZH o i, JLFR ISR R B ()R
IR AN/ BRI FREEI ) FN / BRAEAE 40 T mT LAY iR M55 P R R R R M v B (il
BRIT ) — . ARV ST LLLLE B R ek ST :R 3 A, B DAL B b A/ ol 42 8 3 TP
o BIE, A SCH 3R SR I AR M B A A S LA E IR R/ s ILAT AR () SR A
/ BRES) o

[0096]  [Rlit, A& BHRISL M ALE SA R / BT AR AR B ek (A
(b)) .

[0097] A IR ER AR LIV TE IR B e 2 AR 3 nT LUR B B BE BN E BRI DL S R 2
IR MIE NI IR A HIR B — R LG AR IS A R T T R B A 5 R R T .

[0098] AWML B A — M6 BB A — D B AN R, IXRIR iRk B Bl 4L
A TGRS HPTIL R BRI ) R R IR R R AR IR B oRIR
RS T I IR S TR T R LR IET L3k L WE &G, B IRAL 0 R SN 1A B2 Ol (BEERALIY
HEMA) « B R AL I TR 1R FR 32 16 (SR AL 1Y HEA) B FR AL 1) R L TN R FR R T IS ( SR AL 1
HPMA) B FRAL K AR TR R A G (BERRAL K HPA) JERAL IR 2E 20 (LGt ) «2- TN e,
B -2 FELTATAER (AMPS) PSR 4G R MG —2- TR, 2 W Bs 10 0 IR, SE AL el — R )

11
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el LI R IR A B NS (RIS A 24 Ra B4 Rb b H BPIBLEER ) , ‘EAEAHE
P A/ BHE A .

[0099]  SHOLIEI AR MR IR NG ER IV IGTR B — R I LRI FRIR I » I 1
& B RE AR A HE R I

[o100]  AEMZL S (b) MIRE RER AR 5S40 () MR E RERIRILER G 1R
4, GEEHL, A (b) RS APEAART DL 2 b — AN WA S T R E AT AL AN
F B

[o101] AL, 405 (b) PRI E BeMs Jm AN AT BAR, Bl UR E R () WEIRH
(N8

[0102]  ARIEMIERIE AR E 5 22 /b —Fhid B AV RUER IR, A A b AT b 22 /b —Fhids Jg A
RN T 28 S » AL AR T LA FH HC At PR 1 256 [ s i ] it b e AR A AL IR R/ BT TR
[0103]  SEBIELFRBEIRILI) () INMGEIRFEIENR. 77 254 JE (arylalkylenes) HITEMRR (%
HArAEY) (R WEIRGEEER R (AT ) M/ s bm LU R (51
MG IR L 3E R (acrylamidoalkyl sulfonic acid)) .

[0104] A I 757 M S I A L v 5 0 i B 3 T M BRI AR 0 1 Bt
TRk Cpy HURI R L0 BIE B Hb A S kb C, BE BRI 2R SMG IR £ . A
IR A2 2R LA B I BRI IOAT A4, %R O A WIE B R Oy a - R &
Wi CIGFER 2 U T BER O PR OGN/ si3LREG ARSI A . JEHARIE I 2
LG NI R S HAH N B S, 28 SRl S R0, A% B — M1 B bR g sk (7E—
AN T AR HOE R ) ST 05 R B (1 06 R R ) AEA K 3L R )b
(R PRI, J7 FE M e iR O oo AN AR IR P S48 (b) Bl SRAZAE 19146 He i 2 DU % B
A (T1T) AR BRI B /N T 40 % 1) L0 255 05 i Ak

[o105] RGBS IRAL A NLIR BFEBEIRAL T (AR 3E ) A ER IR, Hon] e Mgl 49—k
AR, Bl PR () NIRIRNS M3 C, Bt

[o106]  JUIHALIE IR AR NG IR RSN MG IR IV MG IR B — FR5E IR A R R / BAC
[0107]  ©U50, W LLE RS G 8 thn] CLAS B B 6 1A B IR B 40 1) S e g 1k 24 73
AT DI 21 At SR AR R T AR RV S L rp SO SR AR R AT B T AS i B AL 3R W . i, 7
AR — AL 7 Kb, 78R8 S LR T, A BRI 7K R AT B AR RE IR I, AR J mT LAAE
T AR 2 BH RIS SR ) 3 B rp A R SR AR AT O o

[0108] X T-FLVBZE & KUk, BRME S AR WG IR AL R IR NG IR B — BRIE L lERT /
YA IR ] DLRAE A1 X705 Bh 7 B (SAD) SLE kUt BRVE B ARG N MG IR R TN
SRR/ BAC RERR I A2 UL I

[o109] A HIh, B T-H THil& LRI HE (@) () A (o) MEERE (4 100% ), BB
Moy (b) AL /D 10 &% A At/ 15 Ea % B2 A Hbe /D 20 B8 % 5K
Az /> 25 HE %W EAAAE T AKWASYMN / S3LEZ)H.

[o110]  FERPEERIA (b) AAVER IS 40 H& % il BN T 35 B % HIE H /b T 30 & %
FEAFAE T AR HA G / BELRBY T izs i T H Tl LB $EA @) . (b)
(c) MR ERE (4 100% ).

12
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or11] Pkt ( 32 N30 5 AV ARA ST PRI PE SRR 60 ), 256 T F Tl & L R i
& (a) . (b) Al (c) HIGER (B 100% ), BMEA S (b) ATLL 10 %2 40 F8 % EikHy 15
£ 40 HE % HE TR 20 £ 40 TR % RIUEH 25 & 40 EE % 40 25 £ 35 &
% R T AR HWA G/ 3L RZ Y,

[o112] A I, BREAE (b) W] LLLLEFER EA7 AL T A K A& / st , Hos
A2 LLSEHL %2 /b 80mg KOH/ g 844 A Hk %2 /b 120mg KOH/ g S F #4271 160mg KOH/ g 41l fn 42
/b 195mg KOH/g [l 14 ZE &M RR{E (AV) o

[0113]  GEEHL, FREAK (b) W] LLLLXFER EAF/E T A K A G WHn / st Ry, s
SEULSEIANEE I 325mg KOH/ g [ RS A4 B iE B Hb AN Ik 290mg KOH/ g & AR 54« A i
HHIAEE I 260mg KOH/ g [E AR A4 9l in A B it 200mg KOH/ g [A AR A BR(E (AV) .
[o114] ARG, FREBAR (b) W] LLXFERIEAFAE TAKR A G/ 8atRyh, HE il
LI3RTT 65 & 325mg KOH/g [E ARSI AV,

[0115]  H T AT Bl i 25 A B AL, A % BH I — MG B b 0T Re b R il 29 2 05
R AR, ANHHE AN Camiar iz 3L 1, v CLE I e e AV 2078 — 2 R Bk
R KE (2040 HE% ) B OHEET7 SR RN TR P, 784 5 B & F
Bk s 7y N, MRS B AN CEEE T IR RS & (DL R S AR
HiE %) I, B AR LLLUE S B AEE T AR AGWN /s B Pt 1% 2 LSk
M—E e (LLAKOH/g & g BAREIT) -

[o116]  ER{H (AV) L HE T TR A
[0117] 200 & 325mg KOH/g H. 30 £ 40 E &% ;
[0118] 160 % 290mg KOH/g H. 20 £ 30 E &% ;
[0119] 120 & 260mg KOH/g H. 10 £ 20 &%
[0120] 80 % 195mg KOH/g  f#i/H 0 & 10 & %,

[0121] A M, 4153 (b) BE#E A ST IBRAE (AV) B il S 2 2 2 B o, {H Y 4 PR A )
AT, WA A A ) 550, AR S B iR 2 1 AV AT DIGE sk s AR ST B4 AN 3 T 6 (B LAAT
P RS AR SR AE AR B A A 2 T R i % 5 R R (EL - R) A7 1E B
SIS EON, N B R AV B 2 R E AR W R B, AT DL LA A
FEAN T 23 500 7 AOE  HU0E 2O O  23 1 B 1 Yo L

[0122]  FRMEEBEFAA (b) W LLE B ST AR A YLLK T 40°C  SEA kR T 60°C Hix
DLt KT 80°C 3 EE M IS L i otk B4k ( BHLATAA ) o

[0123] 241 (o) — HiAh gk

[0124]  AKBHBILEDASAEL 72 EE % LA 70 8 % AL AT 60
% HALIE AR 40 R % FIEEIER IR B Re A (a) MAERE REHIE (b) HIHAR
Bk (A (o). A5 (o) nT LW TR GIMESAE (TTD) F/ 8 (IV) Ak B R 4E 3
WALE /N T 40 % I LI EE D7 AR / B/ T 40 % I TR IR PR B s B A4 o ERLIEL, A ST rp iy
FEIA R U0 5 FE A IR SRR/ Bl TR SR TR R IR R FR AR LA 19, BB AL 43 (o) ANPR T4
TR )RR IR AL, I AR IR AR EAEAE T AR A G5

[0125]  I&‘Eh, BE T H TR RELRWIHAE (@) (b) F (o) KIEE (100% ), 415 () 1]
HAh FpARTT LLLLN T 30 B % S /D T 20 B % LR S EH /DT 10 EE% H

13
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RIGEH/NT 5 HE % W EAAE T ARANE SR/ B3Ryt

[o126] A I, T H TIEBELERED AR (@) (b) T (e) KRR (100% ), 415 () 1
AR FERN R D 0.1 ER % HAHMED 0.5 ER% HEFAHAE /D5 &
% WA T AR ARG/ S3t Ry h.

[0127] Pk, 52T H TIERELRWIHAE (@)« (b) F1 () KIEE (100% ), 451 () ]
JCAb B Y AFAER DL 0. 1 22 40 T %  SEALEHE 0. 5 22 40 & % H 2 Lk 5 & 30
HEY% W5 2 20 EE %IRRT ARHPIREGMAN / SELRY .

[0128] NI T AEARAK B E REAFIR T e e k. IikHh, 45y (o) Bfbas (F
IIEHIANT ) CIGEE D7 R ER AR/ B I J B A

[0120]  FEAC HERR B R f R m] LLAL & B KT 40°C L BRI M K T 60°C Him ik KT
80°C IR Tg (AT TR A5 BR B P 225 TR 445 R I B e e

[0130] X B AA IR LIEE S5 Ay PR S5 TR 445 1 P 6 PP 28 TR A IR TS - X TR T TR 44 e e TR s
I PIRENMGER R Ll PIENGIRIA OB (T3 ) WHRRRIKAER RO (F3) |
IGIRME RN R (L) TAARIRTE TN MG IR i Fn AR B TR A e . m T ol 46 AR R BH BRIAEC 43
TRV IC AR A BB ARG T W02005/097854 (DSM) H.

[0131] 4 (o) BEFHFHAELA S (@) B (b) —&Bo 1 BAK, iZ AR 544455 (@) 1 (b)
DMEE A TE AT, B a0 A S it f B e b MR BB (9 41 SAD 5 AR A /
BRFLBERA ) -

[0132] 4% (c) MTVESE GEM LRI AAE B (B s @ AR, gl s (o)
MRS A5 (@) B ) TMEER—NES.

[0133]  fLikith, 414 (c) LA/NT 50 HE & % HFE it/ T 40 & % i E .

[0134] 204} (c) W] LAA 55 REAE EAT ST BSR4 L R NS LG RS2 0 5 A 1R R B2 1) 2
A RS 38 i 5 5 ) LT TR ARG T 1 B0 | B BE A SR S T B0 2R & WA 1tk 1) A
.

[0135] 4%y (c) ibn] DAL & v LA SR A AW A BRI A B SRR . ZCERERE 40 T R
A AEEWR N (EAGIS O R WSS A SR B TR A BE R ) s T CHERE & f,
IR (PR WIRIRE Ol /S PRI PRGN ) ST, 818 2C &5
(LR (FE) WHIRAE RS 2 73RN KM, #il i Bayhydur  3100) o A8 BRI
sl ERE (A ) TNMERFR N ES R B RE S48, B 40 3— S NI ISR TN 2 — P40
ikt (Geniosil GF31,2kH Wacker) o AR W RAF LI GW7ES UV ik, £
ORI A K AR T 2R AR KA AW LS BA 2 A A AR F 2R 6 P i
FYNRE . BASLEHERE B R B RN T RN IRES, W =B P IR — N
B s el H AR BN ) )

[0136]  PLiEdh, ALHEEARLLN T 156 B % AL/ 10 EiE % HE Lk 0 2 10
HiE % MR .

[0137]  Z04) (c) iR LA & ol () RGPPSR Ad . i 78 1) SR P A R IR RS 1 B 1
it Plex 6852-0 (K H Evonik) v ( 12k ) WGIRFIK BRI L B () NGRS
FN I (FE) WA,

[0138]  fLidth, KiFHAERE AR LN T 15 i % AL/ T 10 F i % HE Rk o 2

14
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10 E 8 % IR AT
[0139]  wmJiEHh, 414 (c) W IS F/b—Fhat 3 IR S RTik
[0140]
- ,IG oy
Rg Flyw,(;,mﬂﬁ
vl
L \ AJ‘.

m {3
[0141]  Hrh Y KB st 3R A,
[0142] R, x& H. OH BRT M A ZE AR Cpyp 42
[0143] R, Z2HEC_, & ;
[0144] Ry AR — DLW AA T BURARH Cy o35 IR H.
[0145] A AMCERREY -HN- X5 —y— J BOAHER AN B BRI -A- -NH-, —C( =
0)— F -y- B8R 4 2 8 MR FIER, IF H R, M Ry 53 E AT G (1) s AHE
B ANEE (FFHRK 3 RARAE I EREM / BB FEIRXFMEL T R, ARy 5
Rs AHIZE ;3 H.
[0146] m & 1 & 4 (3840,
[0147] A3 W DEEZAH BRI S R AHE, JF HAEA 3 P m & 2.3 804 I R ZEM
B CHOR T m E ) o« @R m AN 1, W R, FT —y— 1] BL4y 5l Fe 7~ 7E AN B 1 AH [F] B AN [F]
() B AR AR BRI TP AH R AR Y B o Ry 1 Rg W] 530 E AR A IS AL B AHIE
[o148] X 3 AP S A 2 e AT DU R ik R 28 i B b Aot | p Horp oA DU oy
TE AR LEAH 1, BT IR A R <A SRR A B A Cs WA s
[0149]  —Y—J& 4 -NRy— ( Firp Ry & H. OH. Al IR R C,y 28K Ry) B4 O,
[0150] =X 3 ¥y SEPLLE A4 & Horh B DU RFIE 4L, il RE il am 2R 18X 2,
[0151]  —Y— & -NRy— (BPH A X 2 BRI Ry AHIE ) , A RIR M) Cy WIREE sRy 2 H, R, 2
C1—10 %é ,ﬂ:ﬂ
[0152] R, A5 ( FEE) WA IR A S AT AY (B SoRIRET ) .
[0153] X 3 Ji 7 1) B A, i A0 A B A0 R Ol IR IS B8 AR Iy — 2 Ji fk . 5K 3 [ LAt i 1)
RFE ARG IR T “"Novel wet adhesion monomers for use in latex paints”, Singh %%,
Progress in Organic Coatings,34(1998),214-219, ( SLHZ L 2. 2&2. 3 &34 ) A1 EP
0629672 (National Starch) #1, —#F Byl i 5 FIFAASC. T E L, 23 i AR DALAEAR
A A (BCEPIRIR G ) T AAE 80 v LU A T 53 B0, 49 a4 18 1
(FE) WIAHTRES S NG TR AT A9, 190 o S A4 1R P S
[o154] 55 — M & & M OR MR E B K Oy RN R A E TR E NG R
fis (hydropropylcarbamatacylate, HPCA), ] @1 w] LL M BASF /£ K £
L TP OBT0 % o W (HPCA 70 % EtOH) py Mk W 18, HPCA H H W1 T 4 ¥
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O

O
/\”/ \)\O/lLNHz 3 ELAT AR () RiIHE IR0 /

O *
BeiRle AT DORARYIZE AN/ SO o AR 1
[0155]  7EFF B M 7+ & B S LC oo vpy, W] DU LA 2 53 F0 / B4 4y (D), 454
HFEMZERE (FE) WHERIESCZ 2mE Tk, AR SepaRs —mee. = Frestlyy
Refr) CHZE) NGIRER, U2 T EREM (FE) WHREEM — MR, ET 0k, i
BRI /N T 10 Eim % FALIEH /T 5 EE% HRFREAN T 0.0 EE% 2R 4 &
Y RUEA T 0.1 2 2.5 EREW UL ERHEMERNET 0. 15 EE% R 1.5 EEFE%.
[0156] A% J BH 1) HLAth /7 [H]
015711  J5ik
[0158] AR BHWE K B AR IKIE BRI BT A3 L R B ME Lo ] DA &6 A IR AL R I 2R
TNEF AR B EL, BB ] DA AT S () ISR 6 072
[0159]  7EAS & B — AL st 7y =N, LR Sl i ARG T 281 7E4 K
() 55— MRk SE 77 Xrp, SR R EER & T 2R 1. EAR K 54— ik
St Ty o, FER R B RS T2 I AEAR IR 5 AER — ALk St 77 2
L SRR R A IR S T EH SN X R N B AE R SO ik .
[o160]  EEELEE (CTA)
[0161]  FEAR S B IATAT SE Tt 77 2 A () — AR B T7 T b, A4 FH A 4 7 BERE L A2 50 1 2R
G715 (BHAMEARR T B RS, W N FLBEE A 0 0AE A SCrh B R 08 R 2R S0 5K
Jiti 7 ) B, AR B i AR TR AR A (BE (@) + () +(c) =100% ) B S
i HBEEE R AN 1 B8 % R AR 0. 5% EL R ASER T 0. 2% HE 2 SR I%
AL 0. 1% AL/ T 50ppm. 7 WG HES ] o
[0162]  FEIRA LA b LR FH I 3 700 (1) 0 5 A 301 0 6 SR AR R S JU e 5 18 DU VR AL Bk  HE
REW VLB AT e 55 miEE (ODM) (& I —F ) o SRR HE T DR T 5
BAREER/ADNT 1 EE%E . AR, DL T3 5 E &1 /N T 50ppm 1) & 14
B S5 CTA,
[0163] 5‘ ﬁg ﬁl|
[0164]  7EA% J B ISAFAT STt 77 2 A () — MR IR J7 i b, 548 Al R 25 L RIS 7
VR, AR BH B 7 v UARS T R AR 54 (B (a) +(b) +(c) = 100% ) Fdn s A 5]
E%U H
[0165]  JXf T AN GBS G Tk v, At | BER % ik AR 0. 5 BEIR % .
L AR 0. 2 BE/R % R AR AR 0. 1 IR %
[o166]  Xf T-FLMEE & ki, Ak 1.5 BE/R % ik A 1 BEIR % AR AN
i 0. 75 BE/R % L2 AR EHLANEE IS 0. 5 EIR %o
[0167]  FH TAFERARLEAT B ISR G il & LM FE RSV 5 | A2 A FE, 3 B2
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W TR R AR B R A AT SR e AT A] DO Mg I Y, AR K T EA AR
RV B an A L B A A HL SR BE A HUR S | R, JF HLDAZE T S SR & B 2y
0.1% 2\ %R,

[o168]  ACHITE AR, — ki, B3 (BRI ) A H A 56 P A4 19 B 20 AR i =1
KRR B RESRAR (1) (a)) Rl & F AW S 77 A EL, JCILRX T RABIKE K L6
L 7 TR R ) A e WY ) SE e 7 ke i, T DA FH LA 0 5 LR, SR il A i B R A e TR
HEEEEY.

[0169] 52 AT rp T i FU XS 15 | 00 FR) A 226 B ol 2% A B ), ] FH T 42 H amg"/ﬂzztiﬁs
GRS T RESWRIGIRF ] LR AT A LA, R ad Sy, —pedkad
WA/ Bkl R I .

[0170] &35 | AR SEBIE A an N A/ s E @RS T AT — A (BLA AL
FAM / SRR 5 A — ot B AR [ E A6 2R — R B L B o)

[0171] W] M Akzo—Nobel 7F Laurox®. Perkadox®F! / ngrigﬂnax@?ﬁ.ﬁﬁT%n /B8R
TR 45 5 o s HH R R W 44 TR 1 D PR B A TR A

lo172] %4k — 5 Tk ( Trigonox® 187-C30 i / B 187-W40) ;

[0173]  REEALHIZEERALZENS ( Trigonox® 99-C75 fil / 8k 99-W50) ;

T

[0174] %4 — kIR — (3- AT ) I ( Trigonox® 181) ;

[0175] &AL 25 1, 1,3, 3- PUFRZE T fg ( Trigonox® 423-C70 fil / 8% 423-W50) ;
[o176] &b BEEe At FLms ( Trigonox® 197-C75) ;

[0177] &AL B 25U RS ( Trigonox® 123-C75) ;

[0178]  ih4Ab —RRIRES TR &4, 7 Trigonox® ADC i1 / 58 Trigonox® ADC-NS60 (17
PR 34T

[o179] 484k —RER —Ah T EE ( Trigonox® SBP., SBP-C60. SBPS 1 / B SBPS—C60) ;
[o180] A AL “HKIR — R TAEE ( Perkadox® IPP-NA30 i / 8% TPP-NA27) ;

[0181] 4L ZIkR — (4- BT AN O ) B5 ( Perkadox® 16S.16.16-W75 Al / 8%
16-W40) ;

[o182] L&Ak —WRR — (2- 2R3 ) KE ( Trigonox® EHP-C75. EHP-W60. EHP-W50.
EHP-W40S. EHPS F1 / 8% EHPS—C75) ;

[0183] & AbBr s T fis ( Trigonox® 23,23-C75.23-C30 F / B 23-W50) ;

[o184] 44k —mle — T fis ( Trigonox® NBP-C50) ;

[o185] a4 b AR — i 2L s ( Perkadox® 24-FL.24L F / B 24-W35) ;

[o186] %tk AR — A S5E LR ( Perkadox® 26) ;

[0187]  id4EAkLBIKER 1, 1,3- PUFFFL T HE ( Trigonox® 425-C75) ;

[o188]  REAEALHBIBERRAL T JERE ( Trigonox® 257-C75) ;

[0189] 4 AbiBr RMRBULILERE ( Trigonox® 125-C75) ;

[0190] a4 Ak et T HEEE ( Trigonox® 25-C75,25-C40 Fl / 8 25-025) ;

17
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[0191]

— (3,3,5- —HIECES) 4k (Trigonox® 36-C75.36-C40.36-C37. 5 il

/ B 36-W50) ;

[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]

THEBELEMNY (Laurox®. Laurox® S #l / 8 Laurox® W-40) ;
Ak Ak (Perkadox® SE-10) ;

2,2- &= (5 Th) (Perkadox® AIBN) ;

2,2- A= 2- FETHE) ( Perkadox® AVBN F1 / 5k AMBN-GR) ;

2,5- I3 -2,5- = (2- ZECEi A ) St (Trigonox® 141) ;

1,1,3,3- PYFEL T ZEid 48 —2- 23 O mis ( Trigonox® 421)

BURIE A —2- 2R C#EE ( Trigonox® 121 fil / 5 121-C75) ;

AL W (Perkadox® L-W75.L-W75SF.L-W40.CH-50APT Fl / B¢ L-DFG) ;
BT 34 —2- 23O EE ( Trigonox® 215.21-C70.21-C50 Fl / 88 21-C30) ;
BT R — o3 Ml (Trigonox® 27) 4

BT A S TRk ( Trigonox® 41-050)

1,17 — AR (ANEEN) ( Perkadox® ACCN) ;

1, 1- = (BT 34 )-3,3,6- =FEF L (Trigonox® 29,29-B90 Fi / &,

29-C75) ;

[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]

1, 1- = (BUREESSR) # okt (Trigonox® 122-C80) ;

1,1- = (T HEEE) ok (Trigonox® 22-B50,22-E50 i1 / 8 22-C80) ;

BURSEIAR 2- 236 ks ( Trigonox® 131) 4

FURIE L 2R ( Trigonox® 133-CK60) ;

BT 4 -3,3,5- O ( Trigonox® 425,42-C60 Fil / 5k 42-C30) ;
2,2- 7 (BT HELE) T8 (Trigonox® D-C50 F1 / 8 D-E50) ;

BT R A S N R R N ( Trigonox® BPIC-C75) ;

AT AR 2- 2R O IR R ( Trigonox® 117) ;

PURE A PN ( Trigonox® 127) ;

TR E o mis ( Trigonox® F-C50)

THE A4 = ORUTEERSR) 0% (Trigonox® 17) ;

BT St 2k P RlE ( Trigonox® ¢ fit / 5k C-C75) ;

TR E AN ( Perkadox® BC-FF) ;

Z (T EIERNE) K (Perkadox® 14S Fl / B 14S-FL) ;

2,5- — 3 -2,5- = (T HdHE) &%t (Trigonox® 101.101-50D-PD.

101-20PP,101-7. 5PP-PD 1 / 8% 101-E50) ;

[0220]
[0221]
[0222]
[0223]

BT EA A (Trigonox® 1)

2,5~ I3 -2,5- = (BT HEER ) S -3 (Trigonox® 145-E85) ;

— - BT R E A (Trigonox® B, B-C75. B-C50 Fl / 8% B-C30) ;

3,6,9- = 23 -3,6,9- = 3 -1,4,7- =i A T4t (Trigonox® 301 Fi1 / 5

18
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301-20PP) ;

[0224]  SASEALEEE ALY (Trigonox® M-55) ;

[0225]1  1,1,3,3- PUF3E T HA A (Trigonox® TVMBH-L) ;

[0226]  3,3,5,7,7- L3 —1,2,4- =4 A4 HELE (trioxepane) ( Trigonox® 311) ;

[0227]  FhFEALEAY (Trigonox® K-90) ;

[0228] T HESutEAY (Trigonox® A-80 Fi1 / 5L A-W70) ;

[0229]  BURKEESEMY (Trigonox® TAHP-WS5) ;i1 / B

[0230]  2,3- —HIHL -2,3- ZKFE T4 ( Perkadox® 30) .

[0231] JRfF

[0232]  7E A< S BH BRI ART S it 77 XA B8 — N Rde D7 i v AR e B R 5 V2 AR R & 0

L7 S BT IR R E SRR

[0233] X T AR S 4 77 ok b, A 275°C 0k H A i 225°C L 58 40 16 b A8 i

200°C .

[0234] A TYAW B A R UL, AT 180°C ik Hu At 160°C H. &2 40 12k Hb A it

150C.

[0235] X TSR & B3 BUA SR & 72k ul, AN 130°C | LA i 120°C Hft

AL 100°C

[0236] W IR A2, AEH PR GRS THEN (BIEALBREGSR TR EHIT

AK) Bk SIS EAE SR, B R T R AR AE R T Lbar FRSR N T .

[0237]  {TikHh, ZFEEU%E@%%%%%LT CASZ AT B 25 AR il -

[0238] (1) H{4 % (a) HIAEX TR BfRERE/NT 30% &1 DBI R, IR EAR EA

AT R I A

[0239]  (I1) MZ04) (a) HHAHXS TR RE 2 8.5 2 15% &1 DBI 4Lk, 3L 54 & i ik
5 G A A FH B I A () FLIR B B TR SN TV 24 1

[0240]  GEEMEL, HEMEAR EATRALHEREVA /) AR, EILEHIEAR EA

AT R B A, AR AR EAE TS CLI R Co 2 AR i+ =

S B EdA T D) .

[0241] A —AN 7T, 3t —Fi e 5 5 £ 80 B8 % K T BRSNS

V), LHRHIEAE Ty 72 (I MW) SREWEE 20 20 i % WACKRIR H BE 4%, 7F H.

HA 500 &2 10000g/ EE/REEE 7y T

[0242]  AKRMFIREGMEHAIRKE 78 KW EESY) , I HREB L HILBE S 75

ARG, (ES) AMEREGEHE HEBEERG TG RIERERE IR RIS R

Ho AR YIIC MW REWRALHILBER S EEREG M / B BER G HI I, 7] LLEAS

7] () e B B s N R AR 254 o

[0243] A BHIIAR MW SRS A0IE M R VRS — I B LR & TP Mt As e . Tk B

(), TEFFEEFLBER G W B, R FE R G IRAE A2 (#i5r ) AR, 3F AR &

EEW (Harh) wfi. SR, TEEMWH“/\%l_—fU\ﬁﬂf@ﬁﬁ1@%:HXA¥LMQB’J{RJJH?‘J 1

XEAE LT, IRETER —REMILR R G IR LG TG 1K MW SV M3
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[0244] ARSI Y BA 2 £ 2.5 FIREHA) 2.5 W HUE. B, X TAK
W ) FE MR SIS 0y R U, 3 (0 ST AT AR P] DB I A S rh 508 7 1 B
ANEEFRLL 2.5 THEAR R IXRHEAS R R T EBEANE A I A, AR
IR o

[0245]  J" SORUL, FEAR I 75— 1, S 17 ATl s 3K R M 75 s, A s T
DR ARG TNETHRER GV RIS, 2R GRS W B30 Btk i
ANoy (a) Aoy (b) FHYEEHAL (o),

[0246]  fLitth, G Tk A ARG EHBOER G &iF R G / slFLBER & EULt i

YN LS S
[0247] AR5y —AT5 i R SR I AR B (T VA RIS AN/ sRE A 3RAT 3L 58
Y.

[0248]  TEA A B ¥ 5 A —A st 77 3, LR mT DUIE i i 4 AR 7R 5 ke il 4%, 491 s
I W082/02387 BY, EP554783 H T i (2RI J5 v o HH bk, 490 4nAIC MW -5 mT LS (O
B ) ARG RE S, R N T 40 % (FETREAEEY (4 100% ) ELLE
HAE /N T 20 B8 % IR IE . @S FRIRGE N5 R R SER (AT BT
TR AT IE B i 45 AF PR ) thn BLZ: DL W082/02387 B EP554783, X W i I % ik 5 | F FF AN
Ao

[0249]  TEAF ISR A HI &K T ER GV, UERERE BA AR 130°C.
FAREHIANHE T 100°C HA kAR L 90°C )3k £ i A0 LL 9571 o

[0250]  fRIERIEFE AN AL ZIEFE] . PR, O R AR MR OBE. LR T R/
SR HA S AR AR E RN AR EXEE LT, R AR S 7
A/ SRR b AN, WIAE s R TR S

[0251]  fLIEHL, ¥ ¥R G 00 I [ 1A 2 o0 2270 40 EE 5 % AL 50 22 90 i % v
ikt 60 22 85 H i % . A FHHL, A B B4 G0 2 0l 22 R i R & 2 R rb i fii
(IEEA T R RAT 16, FF BT 0 A8 B R R A0 B 20 95% ikt 42 /b
98 % A1 b 22 71> 99 % Fy [ 2 o 3 B, S I VA TR A SR I A R B 1 [ AR SR A 2 LA
Ter eI (i AR soketk e ) s Lhgh e (B e G EHRgh i ) 3B,

[0252] 28 YAV SR & il & R 70 T = -5 m] DL L $2% &1 pH SR A, JF8e TR B AT
o AR, PRIE B2, R4 BRI 2 7 B 3R A e K b 2 G 2B 8 A B R b P fst 1Y
T o W2 B AT DLIE 4 il R B PRI R B ST . AR IR 2 X sl Ty . ] LATEHS AR
Ko FTREREEGWZ G ZHER, RGdi— DA . 2R, v DUER), r] IRy T & RS
AT R SO A ) R 2P B 2, BRI

[0253]  RUEASKALIE, 0 A] LA i FLIER & B0 BUR SR A 8 AR ST RN SR A i
Akl &AL T EREY

[0254]  7E— ARk st 77 3, 2 A A RE IR I B 55 R IR I 0 R B e B 44k, W LATE
BE TSGR EAATE M . AT DS AT S8 B B AR AT BRI A & i . AR IE R
B R AR R B PR e - R EREEREE . AETA T, BT LR EEINY
FRFE RIS RIE 2 - R RS sk AR 1 B, T BRI 5 I NERIE o B S5 T DA A
Pl RRIEE A RIBFC S T EREY
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[0255] W] LA FH B 5 B8 2 25 BRIV sl Wk o A i sl e sk 1R AT 6 4, AR RT LU FH XY
B RO A BRI R IR R R 2 - R ks (A s P SR AT . R
RETAT LLAL S C1-C20 ik 7 G « BUIR PRI 1) 5 B B8 DURY REBR 1 B BRI R o IR 5 I« BR
NEFRIEIE A AT LA & Sofh By R, 49 i sete T OS8Rt & AC R ERHLA B I B RE T o aX Fip
B Ae B R S ] DU FERERR S / #h BRER IR / 2R VORERER / #h EARRER / Eh WA AR
CFRAR) BRFE. CFR) BRERES / 3h WEME Wk 2 - R EE R 2B (urethane) (IR 2 2E /T
BRI / RN = B

[0256]  fLIEMR (£) & (£) B (£) BT CLE S AH R R SRR AE .

[0257] MK/ TEEASVESEH TEMD B AR BRI 5k 5 SR BRI I, e AL He
e RIS E T Be i BUR N 2 1, BRET /2 RKFE I BRI, 2RI EE ol T, LI R & ik 2
KARRER /) B E, Jorh iR AR T M

[0258] AR & FOFE ST, T LUK A Kk B AR 7 5 R G iR T K, JUHAE (K 7=
EEWAESRE D (FIUnERBARTING ) Bk, B, v LUK 5 F 2R 5
A B, 2R G Th AR AL ] 22 R & (7K, BT AR BDK 2z b AR T B RS
Y B EE T, B TEAIR MW 238508 DN it F R I MW S8 S oK h . X 28D R i
—SEA IERR R BRI (R TR ) T

[0259]  AREHI S — A7 TEEAE T A8 WA SR K 7y T2 R SR 6.
AT UAARN 77 R 7 BRI BN AL G Y, AR 77 2 AR FR i S5 ik o
T

[0260]  {K5> &AW LU W5 FSE T O IR LA TR BUR & 31X W] BLIE i 40k R sk
W SRERIR T EREEY, RS ZARREG  BE IR TEREVER TH -
FLB A o BB R DORAE MR PR G, AR CIGEEA AW, a0 KR E D
SCHEVER T AT, B AT, 2058 PR EE — N IR IR MR FLVE, BE IR FLAN / SR MEFLE
[0261]  fiF T/K P AR 7+ =AW UHE AL SR & 2 IO R 3G R/ 8its e
Fo BRI VEA T T W02005/097854 Fxf Hofdl 1

[0262] (K4 T &R AT LA AEBIUR] 23 BGRI, 490 dn i ik 264 JEVR-G 7E B0} 23 B0 AT
NINERRRIA A . FEEFEO T K T R A N B AL & TS HLEURHRURE 1 EURk
IY R, IR TS BB SRAT AR S SR U o 12 12K, B0k o3 BUPR A In 21 28 & 5L
W, LR s BBk ik o

[0263] AR EHIIAAYIFN / S BHE LG R S0 HE AR kL, 49 i HE L T ARHE
FEAHIAR § FURE M P N, RS A R A B AR N, 4940 55 RS A 500 B EDTE R R k) S 7E
BAIER GE IR IR M RBE PVC R R O LIgE SR s E T &R
kL.

[0264] W] LU FH 2 P iR AR R BHRSE R Y . X B AR & BRI R A A
RGBT G . R EA NI AR I HA TR AR P i

[0265]  {E— ANt 7y Kb, W] DS FH AN SR & T ik il o AR R B 3L 2R o I 8 AN
BRI AR B AR T EP 0156170, W082/02387 11 US4414370, Hpy i@ it 5 HIEA
Ko W ARG T, IR EUE 2 0 AR A YA 78 I i SR IH 7R B e
I 25 DX I, 12 S5 Y 2 DX A0, B EL AT AH IR LU AR 1) 0 55 B AR A Sy B TR B M I I ik L M 2k 5
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E . BB R S RFAETUE IR E T, R RA TRy TR CIHERED. L
50 AN N 1) g DX 3 PR 3R S R0 1000 B 4 7 0 IO DR SR 5 AT A 1R 3R it
[ 52 7K 1) IR BE SR SR TR R B o P It £ 0 B AR UE B T [ NVALEE 43 R B
BT AR 1 FBT AR I 2 4 B
[0266] 7 55— A5t /7 X, mT DAASE L FLMER A 0K B A R AL R . ARSI
TIEALHE , F AR BT /KA Brp, FRAE B e 5 1R 50 G KRR ) & 24k (11
U130 22 120°C ) FHEHERUATR G
[0267] W LICR A H FIFLALT] (RTTE MR ) Sk SCHUK M LIS &, w48 F A9 5 B AL )
ol b > B RUR / s AR B AR FLARS . BT BTN 0 0 A AR I L, BT AR (0 2R IE
HRAEEEH 0.3 £ 2 EE % EFHM 0.3 £ 1 EE %,
[0268] K FLE SR A 0T DR B B 2R 5 1 R, 1 an AR sk b i 8 S0 i i A AR A
R R B AL IE JRAK R o JE T BT N IR A0 SR AR () B B, BT A P 190 5 R 5 ) 08
0.05 % 3%,
[0269] W] LIEFH “—4iL” (“all in one”) HUALFE5ik (RIZER SN S HTE
WP BFETREN P77 88 - b 277 (78 - HhAb# L 7 v, —Fhak 2
PR A sy GRS 2D —F k) 7ER AR B0/ gk el B A i ) SRk 7K
MWILRE A Tk RAEALE, (BRI ] DAl A 58 A S0 7. fhikhh, SR - it
AP TT i
[0270]  JIrsR A2 A B AR T LS 58 UK 3 7 R A, W nd i R % B30, w6
AR (HREE) xR o - FEROENBEHR R B B R R G,
A8 B AN R B B S A B, AT DS 24 1 B ERZR SR G Ui, 44 anid i )
A S RAH AN G (nitroxide) BimAAHIEME (thiocarbonylthio) A4, v 40—
ARG AR RS O A IR IR Me A1 S SRR I, A T 22 Fh 9 i &V R S IR S (NWP)
AN W R B R 75 (RAFT) BRUR 468 H HHILER S (ATRP) RN FE S
[0271] AR WAL R R ABER SN, KAl LS BRI S VSRR G, fln s
AL DBI (B YE?&KEE@&@H) AR LE SR G FLM . XA SR — R GV FLMII )+ ] LU
R R -8 (PR NG IRES UM B MR FL I R ER LA/ 808 ks
o FEE’JJX%%%%%%MQ%QT@%TEE R - RAEMILIB TR TESILI . T IR A1
(sequentially polymerized) FLIEEPEAHILRYIFLAE
[0272] W LLZR fHFLIESRE A 538 48 EH B AR R v 3504 B 70 B (SAD) 56 1 7 VR AR = il 4
R T
[0273] &8 I FLIEER Gk AL LR W L, 3K 0T DU B o k) o 32 et i3 ) 22 A
LT T AR AR i3 T, 15 2086 B R T2
[0274] TRV G TR OLY, RATEANERIT AT . 80, MG / B8R s
M), I B SR AR EA . Pl th, 7R3 /1\7‘512 i NI 28 28 RO ) 22 B o
[0275] W] DAZR iy B R BE RN TR & ol Tl PP bl 2 A S &, SRAE IR & . 1
A LAV AR, FE A e 22 BRI 2 AT B 2 )5 TR &) FEFLIB R G B AP 1. 761X
PG UL T, B R RV 3R & RIS I R S FL I AE A BB — HEALBE SR & 7
B 1o

22
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[0276]  fLIEWIR A TIERAKE S

[0277]  WNARATIRE AR 7 O, 7RSSR A b A P 3 s PR 3R] o 30 78 ) 2 1 v 7
CLALES P LR BRI MR T o 38 1 PR 570 1) 6 B AR 6 A B SR i AN %
Bt W] DUE AT E RLFLAT) (SRS TR ) 0 an B e BRT / BE E  BUFLAR), SR Sk
MEFLIRER A o 35T H R4 286 BT i) A B R () B 0, TS P ) AR B L ARARR L L
0.3 2EEY% HHENM0.3 2 1 EEY%.

[0278] it ( F HAZFR TASCHRIBR I ) , FEA & B — N SE it 7 X b, il a8 A8 BH 1)
LB SR ) 5 A5 A W02011073417 Fp B IR (3B 0 PRl 5. 165 — A5ty
A, AT DUAT AN F 38 0 AR

[0279]  {E—MMLIERITE G, K MW ILER M FLIE I R R & &/ T 2000mg /L AL HY
/NT 1500mg/ L f At/ T 1000mg/L LA K G HAR /N T 550mg/ L.

[0280]  UTIRHAEATHEER GW) (WIATER Aoy B ), A AR MW LR v LA A E
RESE P a2, JF By BUABE 5 51 a0 2 7 JUIR NG . — SR BUR s H IR B9 A8 B — A i 1
B AE— PRSPPI R S 0 RE 2R v DLEL RS R A B PR, F BAEP IR o)
o i 5 BC R AS B ] LU 2 % (polyamine) BLZBEMF (polyhydrazide), il — R —
TR R A 08 R R IR IR AR L X R R R R O K A 4, T AR
Bt -1, 10 —Jg. FEERRE, BT RO, XA AT R 2 R AT ik

[0281] JRUERTE“ LIHERAY” BE M T, NS CEEH (CH, = CH-) FLGMRE
MRS PIBIER A, (BA SO AT I, RE “ R EW” 5) Uiisa & — 1z
AR B (FlaE P ER $0) FTMTERESY (e mA0EN) f/ sihaE s
— A ANUTT B AR/ SR SRR R AT R AW CR &G AN, ik
F BN (A E A AER A B (BTG IR IEAN / BOR R TNAGIR G ) AT 4 J8 AN Fi Bt
(Bl CHHE R B seMRNREY sF / BELAEAER B N 4L G o

[0282] 2 T S 40 FHAEVRREN. F Hh IR 28 G WD AT SR stk , s FH AR ) nT B AR AR ) 7R
KWK o 25 BRI A k] 08 YA 6 DA R it JLAFE I e A BRI PR B 1] S ) R 4
e B3 0, F5 AR TR YR AR P IR e SR A I SRR B VAR | T KRR . TR I e 5 2
AL AR R B P AR (carbon—neutral biomass) , Bt AU Fh 5 iR R ICH
FE L, Rk, AR B LR A BT R 55 7 T — ML R AE 2 e (s (G2
AR FERR W, 941 DBT) T R AR E AR

[0283] ik, £/ 20 FE & % EALEHL A /> 30 & % LA AL 40 T & % Rk
A A B TR 58 6 D A A4S S ANV B 2 H 22 /D — P AR ) ] R A0 AN AR B R SRR 1 . R
W] B AR PR T DL A sl 43 B AN AR AT B AR SRR SRS . AEAS R W I — APk S 5 =X
wh, R TG R TR SR A AR SR AA (o), P s f AR ] P AR IR RIS 1 . 78 5 4h— ML
sz A, (3L ) MG ERES SR oA mT B8 1B A HHAE D mT A AR SRR SRA 1. IRl R0
IR 14 & R e AR B AR

[0284]  fik 14(C-14) W& R AT LURREVEMEHOFEMN RO H, C-14 HHFZ 5700
SRR, R R I T AR T AR A R T R AR A R R . PR, “ AR R T
PR R AR P R B AR A RIS A WA R AR AR A R 48 £ RE
AP TRE, JERT, TOK, RARET 4k, H RS, §H 8, MG K, KA, 4%, R4 %
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(lignocelluosics), V£ 4E 2, D82, M, Hofth 2 B8 an e o 5250 SRR Bk DL J S
VR (pullulan) , DL EATRAE .

[0285]  C—14 K~V H] DL 4 B fetfiog ik R N AR T Eail e S i /8 (st
RPN AEAR B dpm/gC) o FEAN K B — AL T X, AW AN/ B8R EY) B & 204
1. 5dpm/gC ( FFFLRBE PP HIAEAL ) (AR IEHE 22 /D 2dpm/gC A i 22 /) 2. 5dpm/gC LA K&
Je# /b 4dpm/gC KA HIBK —14.

[0286]  TAGER ] LLEH HmikIfS (a1 Arkema AT AT ), sk HFLERHIAF (41 UST687661 Fr
NH) o PENGEIR W UL 8 FRER— S 4ix (352 2T F AR ) 4, Wl Lucite
International Ltd flT/ATT.

[0287] W] LAEAM AT B) T OG5 R 2 TR ) 46 JB AN e R A m] PR AR AR B o - PR
TWEE. a - WHRIELAEE. o - WHIE v -R TS R 77U AT % g AR e e sion]
IR EAR ) 7 2 ) A RE R R A9 an A< R IR — e S5l (045 DBI) FHAC He R FR-be Jh M, A< ¢
&, A HETR I, O 5 1R M B e pis , Ay B S L e JE 16, 7 PP R P8 i A L B e R R R — ¢
LR, AT BRI, b HeR S H e AL Bk

[0288] 55— A] FHI AR mT P AR AR B AR N-R®, o — WP FRZE T P IBERE (R® W] LA ] JE Ml
BUR K e B B ] 3 Mg BRI 5 56 ) sN-R?, o — WAL v -R' T N ERL sN- Se kA< Bt W
M s CFREL) NIGERIENS s FIR IR B e (3L ) TNJAIRTNE, 9 Wi M\ Elementis 3845 ] DAPRO
FX-522 MM Evonik 3R3H) Visiomer ® MUMA,

[0289] W] LABRARM AL, A T8 & Wk T2 B Lt 77 X BT ST AR & B i 3 20k
fiE BT DAAE B A St 77 S0 DAL TR 3R . AH S, 7 T I B4 st 77 =X
SCH TR IR A A B R R A AT DL 23 e sl MR S & 1 4 & BB A3 it
[0290] A BHIKS H A M8 R B0 2 AR Hp (1) ] s i (A5 01 AR S A A ] i Y
[ AR — SE TR ) R R R

[0201] [ bR 3CHh S A7 WA 4R W Ak, A ST A F IR, A S0 AR TS 1 52 4R I8 T N A
BEAAFEH RHER B TR, R ZIRR.

[0202]  ASCHME I, ATE “CELHE” BCRL 7 N ERAR A T )2 Bl S I AR FEAE ST 2 I
I H AT LA RE B v] DAL G oA S I8 10 I 5 , 1) 40 & i o — AN 3 2 AN SLA R AE L —Fhak
ZRA Sy FEE R/ B AN B A AR

[0293]  ORTE “H R A7 ETE” A/ BCCEE” (RSO YRR I W oe AR
SRR AR TV AR DR B AL S R VIR Y R A TR N/
BURAW ) T BRAE AT A < B I S 1 SR LA IE A 16 7 A8 FH AT L A S rh i ik
R EATT BT A IR/ B & R A L P B SR (R ME ot SRR R vT LA B e 2 1 bt kL A
TET R B A P SR T BE TE, F /BT DATR) A A R E R £ B B
() E AR R R AR VRS B TR AR/ B2 W T BAF S T o RSO As AT I, 1K 28R
H R R T R AR S5 A AU AT B S TR/ A R e 4 AR PR
[0204] A W R DLE A28 FH AL S FLA R IR B S D I 4157 o

[0205]  {EACKR BRI IR T, BRAR B Ut AN, AT — S BT sevEve B E BRI PR
IR S viok: = (R Ik =2 1<) B (5 S0 R 2 el oW = W (£ K 18 -9 VA= BE=EY iy | A e
T AT BT ad wT AR A AR R B AR AR AN TS A AN AR 2 18] B B ks 25 1K A4 v TRV A B S
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T PR A AL, I HAL TR A AL 1 fELA 34 R A

[0296] X T AL KRS G LR/ 80N PRI FR U, LTS T4
NSHRE o 2 PR A EAR TR 25 B S ity b A SO Bk 12 2 20
T RIRT /B 8] F) f /N 1 B e KT SR I BT AL B Rl AR 52 SCAS A B 25 ol
FeAt st 75 2R/ Bftie Ty AP RS SR ] R P L R X RER AL SR CR
EHAEA SR AITT o

[0207] BRI, B A AE A SO AR I L 0 22 “x” (19 (ol AT iR/ B 45 %6 by HR4T)
f—MFoess (BRAR B R SCHR A MIE U ) BE MR % B B &k
Jr &R ] RS AAAE CHEEFIN ) s X UK T RE i Il & (1 fos e &
fALE. B MBI LT % (EVREREENEL 0 FREER)) RIgZM I, %
Fon N PR ERART /IR E, 10 a2 DLIE 5 i B0 T B AR DN A T, SEAL e,
TR E ) RO T 85 T 0. 001 FEF % (WASCP &R )

[0208] RV =P, A SCH LT 20 BT R s AT RN S AANRE (SevFs AIRE )
I 100% . #ln, FERVFE ANRERFO T, HUAGY (SO — DS )
s (sl AR, ARMASY (8Os Es ) BEMIra 4
73 LRI LU T 100% o K10, = — AL 00 R IFAST, BEANIZLLAL 53 (19 17 70 H i) B ATH] LA
N 100% , BLACVE— € 70 B0 T A 30 AR WA 0 348 1 — b 502 Bl R S 21 23 1) A1

=

H,

[0200]  FEAK B, b5 A UL AL, J U E S R, H PRI E T A
RAKAED AR M ELETHAGY D BAR LR (5T 100 %, KB4 414 55
(a)+(b)+(c)+(d) 3L 100% ) KRiHEM AT RN, REAAD () 2 (D) PEE—
T 2 SRR LeHE SR sy (Bl ansEEe 3 (CTA)) ] gt & T R SR EE
A3E0 (RIS R BB A ph ¥ 100% )« I T IR E & % (st T44 (a)
2 (d) Skut) #oE oA I 100%, FrbAn] BUE HOSHERAR R (RITE () 22 (d) Z 5N
UOIR 5y ) A T PR EE % EH S S EUR T /- 8o T 100% . BRIk, DR T SRR ER S
I3 BRI AR FRAR R A  ErT DA R VR R R T, 1 B i 4 119 EE 2 AH N R R R 1R
a5, AUHETH SRS ZE AL E 25 4 (@ +(b)+(e)+(d) &3t 100% T, I
fl sy FFAE AL A T HERR, IF HIE T R A E & E AN S T A6 EE
5 BT -

[0300]  ASCHEHI BT, RIE A E7F /8RR G ] UTe, BkE RA R KL
B EBSEAR (entity) o AFEAVEH “2EA 7 EF SCHRAROCHT, “SE A4 E 7] DLEEf#
TR AR B ER (S ULEHT B SO R AR B SR AE G ) LS AH DG
RIFZ > 80% ik 2 /b 85% AL 2 /> 90% etk Hh & /b 95% JEH 2 /b 98% .
BNy 100% 1. A, RIECFREAR EAE 0] DR BIHR 7R, LT RS s a5
AN R AR S HE AR 20 % Ik HAR L 15% AL AR L 10 % ik AL 5% .
TEHAE T 2% T2y 0% .

[0301] A SCHVE A FATE « Al e AR EE 7 R/ B« Rl I Mg BAR ” (PR B IRE — 41 1
MEUARIE ) Rom— ek 2 A0 N EEF (S ST AR ) FRIE EIE (sulpho) « RS |
R VR WA VA (nitrilo) EREE AL AL AR / B & o IR ST L I 5
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s 2 A (RIEHIAS ) BTRSEELEAE R Borb a4 28 ERlAT ALG (g R
TR IEE , U SR e B AR, WIR /N 2R IESE ) o DL TR RIS RS R (L RS
CRE S S SN B SN N R I = R

[0302] A SCHE A (1R UARTE “AHLEREE " R B 1A HLER” (ARSCH g5 0
“HHL” (organo)) KRG E —DEEZAIRIAF I AT EHA D — A EE N HARIR KR
BB A B (AT 5 — B AN HA A BOHE ) o A VLR AT DL B LR+
(organoheteryl) ZEH (MR AAVITEIER ) , A T LA ZEF], B2 AL,
R EATERIR AN R T A A B (Bara o) sk sl 4k, AL F
A LVEE AN (organyl) , HWEFEER R T HA — 8 BN AT ECA LI,
A E BRI and] . A HLEE RIS ]S 2L B, ARl I A &9 (—FhA
WA, © BA R DWMARF T EAEN TR T, I —F R 72K ) FEERRT
R EIR TR E . ik, YRR AR ATk B A =
RS RERT /B, SRR IE B AR GVRLG R/ B

[0303]  EALEMANIEREIE— DB E AU NSk B s B e R IR
BB S A S ekt S — N EE AR SRR T B AL &SR
I B Ry AR O WA RS I I 2 2 WS VIR A (nitrilo) FI/ BILA G
AHEFICFTEZ A (REHPA) AR SR/ B4R 1 H BAEAH R BRI BT 42 1
AATHIAL S (BN be s SE R , W SRAR I BB AR IE I s e S IR BE T ) o

[0304]  ASCHEH IARE “RE” RAVEAR 754, KRR RH - Z S8 7/
—NEE AR R TR TR A B A B (AT IR — AN B A A A BUAHIE )
I H AT LA — AN s AR AR RT / BO05 R B R DA — A e E A
WIF B R Bl o AR 2B — AN SR 1T B S B A SR (e s ) o RSk
(Hydrocarbylene) 447 is MR 2% B A4~ SR 10 2 B — A 56 14T, 125 B B A ASTE ik
WU (BRIt ) o R EEE (Hydrocarbylidene) A58 ik W [ — AN R 7 F 2
PSR T R — M 2k A (T RARIR A "R,C =) , TR B FH A T OB (A1)
EREEE ) o KIEFE (hydrocarbylidyne) A HEM L IS [ — 8K R 7 L BR & =AS R 71l
TR =3 (HAT LR R N“RC =), 1ZFEF I B AL S M =8 (BnRge3t ) .
LI AT LA VRT () Rsch B B (B AnERe sttt ) s A AN TR i SR / B =5 (H1
W5y MAEGEE R IE T ) s D5 IS AT (WAndE D75 ) F/ BUAEAR R v BEP AL &, R4
Fa tHBIIE LT R R A AT DU e B RE AT AR

[0305]  ASCHE I IARTE “pedt” B R (Blanse ) 708 g ol BLERAE A
HH, ] DL 5 bl A 25 A0 AT 28 R B [ IO AR, A H e 8 5 [ 1 i ok A SC Tk (9 3118
SEFCPH (9 an B 00 =B 5 e A B (B B 2E VBN / BO5AE ) K/ Bt
A (D7 et ) CLECER AN SR 24 BT 2 A2 (i A W2, 49 e
Btk )) o

[0306]  BRAES A ULEHEE b T 3Ch AT, A SRR EREE A SO B (FE AR
55 ) A LA 2 e B R A (A ane e A oAt B A R E B ) o SR, AEARC
T R OL R, X R RN B2 A AT LA S R AR . B A AR TR
PSR B PR S A R IR A I R ] i3 A, A e 0 2 e T DA ELRE ) SCREIRT / BOE
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A CRFRERIAA / SRR ) o X IRELEEUIR UL, Fir i T R SR 1S BN Cy AL
5 R L R NIRRT AN B EARSCTERE T, WA R H— 8 A
RIS B B AT BAR IR FAHE (BIAn7EATBER / BRI BARGLE B WRZEUAREE AT LA
RARATAT H A/ 800 DAL FiZ 7 B e IS B/ s 2 n] AL E b
[0307]  PLidEdl, ASCH A FEATA HIEE AR S 1 2 36 A Lk 1 2 18 MR+
T HARE R 2, BN PR FREE A 1 E 12000 1 £ 10 (RS ) Bilin 1 £ 4
AR
[0308] A SCAE BT, & A LAFE S 245 H IR 1E 4k 22 R T8 (BR T B8 E X4k & 1)
TUAPC fix %4 241 ), lan (Bedts ) NG TRES . ( RIS ) TNMGIREEFT / 8k (3L) AW, Ronts
S AR AR YR LR SO BRI Y, BRI AR () AR B3R IS T A
P23 T R A 47 FR TS o
[0309] AN / B FHAEAS ST IR (1) A A B ) — BBl A 3 i S 28 B ) i 2R B R
B EYVKED REW MR GREYAAGWA / SR ST LA — R e 2 PN
(I AFLE, 9 a0 Ry a0 R AR 55 28 PE A 3R AR IR Le (T — A Sr AR SRR (gl e 55 44
i (B0 E AL/ 8 Z TR ARSI ARRL / ST SRR ) s BAR SRR () i 2R
/ BUREER ) , WG K (conformer) , #h, PIEEES T, 69 (W WMEEW. AW R
WEY 7RIS / TOR A Y) (cyptands/cryptades) \EEW) ERAALE V) HBEAL G )
(interstitial compound) \FLARLS G W AN B GV AL B SV n - &Y.
WHRFL / BUKEW ) R =B R G [ i R sSEt Ry L RS
YRR AR/ BURBER G BAER / BOCEERZR A (B BB / s ERT ) AL
B/ BOARER A T AN R/ B A R TR BRI ERE A WL A B A
[FISZA R R R A (A RN AR AV M ESC RGBSR MR EY )] £
a2 CiE AR X, g i e 0R / BOGE TETE) , ARIAEZS, BESE W AT 1,
/S HA AR/ SRR A . ARFATER / sl FHATE XL an A S s A SR
Ko
[0310] AR EHRIR AP UL — AN E NG 1E PR ST ARG %R G arAnT L2
AL/ SN I A ST A — /\32%/\ (FE) ik — ez (JL) B
G LA ABEY ] URILREW, i Bz G Wi A & X FEm B S B
REW 5% R A AT RSN R G W RTIRTE B LAY 5, 1/ BURES 28 R A b TR BH I A
P st 5% 58 AR IR BN S AT R 5 — AN AC Bk
[0311]  AKRHBREAGWIT AR DA — NN R AR RE6W s LA 5, el
BAGEM T REEG TR . N B, BB SCh A A REsh, AR AR “ 3
7 W TRECEEWRR”, FF HAHER AR SEMET E (in character) B] LA ZRA A
/ BARR TR LE Bk
[0312] AR REBEAKS T & (HlahT—T g/ BIR) MER ERSRIEGY, g

X
P

[0313] REWREERGEHIRHAEA KD 72 (PIAsT o/ BER) KRS T2
SR, b K 7 & 2 A ERE BN oo (LA A DO R (KR YA/ B 5
Vo), 9F B (BRARE O™ EAKT 70 T S RS A0 40775 ) 8 sk B — s LA~ S oxt
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K3 FHIPE B 52 e A] L2

[0314] (XY HA B G REW KR 7 T2 K7 T2 0 BURE Y, X489 1

A8 b EBRRTT, IF H— e LA BT LR o BB B 7 1 R PE

[0315] M4 b F 30, RiERGY A LA S IRERY, 838 7 AR SIRED .

[0316] AU BIFR A/ B4R e B PP A B 58 -G i vk T LI I B ok i) 46 50 (A

REGATRA S R AR ) B Gk R RGRR WA S FIEAR KB

(AR / BAR S B AR A FH R 38 - D i A4, AR 326 KR X A 2R 5 W A A AT IR iR 22 23 v  SEAR

MEHFEAS b B4 B, TS B S N L @ = 0 B A/ B2 EE S AT AR T B AT =

FEMEIP 2 3 TR 2 i/ o — P2 P I ST AR H IR R Al DU BEA FAE &

VR

[0317]  BRAEASCHFRE, AR WA/ SRR ARG/ SRS G R

FEWAAR] OB ARG E R N A AR T @RS TBek (38) Ba. ik

) RGO T NG @ R A 2 o LR sl s AL/ s AR I 5 LR AR fa

BRI A, B A4 e K T UV R SR A AR S (O6tb =51k o/ R A AR 2R

BIRER S A o R R/ Bk 7.

[0318] W LA GWM / SUREM R E L oo ERBURE, kil AR amm /

SR TG BRI AR A, JE A T A S PR Y g, SEE A/ e IR T ARSI/

BB NBIEPE R PR, T DA PR A RS R B DAAEA AL S5 0% T 4 B 4 ¢ L 2

(interlocation) , B EAITAT DAL & B W] DAAS B HLAth s W S A, 38 8 R A, Js 3 14 S A

FETE 215 O T BEMS Ly X S8 FLAW R IR HEAT (b 2% S AT/ BEAT I o

[0319] A Sy —ATrm ) ARG Timktdl & W, HAL S AR BRI / BSOS

RR RSV /| BEH

[0320] AU WIS A — T &Mt T B A e I VR 2 S 3R A9 80 PT ASRAS VR 2

[0321] ARSI A —AT5iH ) bt 7 EiRA A AR B (T e [ AR ) ik

HAEWRIEERRT /B o

[0322] AU W G3h—AJ7 tH ) OBt T A A R W R/ BRACST b BT ik 1 56

VIR &R B S PI TT i

[0323] AR HE) I3 — AT HERAL T FH T 02 L0 AT (R 354 A0/ sl i () 771 HALHE B
AR AR IR S YR E B A/ s L, ARG R TR 45 4 S o [

1, RAEH ETE R BRI R o [ AL AT DR T AT AT i 37 B, 491 R i 44, T8 el 5

A1/ ST A FH AT SR o

[0324]  ARIERIREHALEW TR EHH GV BUK R EHH &), SEILEH R K MR e A

Gr/E

[0325] WP, K MEMREHH G YL n] LA E BIVE ] (co—solvent) o ASHUE O ATH B 51

S ALK MEALE W) TR BIA DL ], JScE S A S MR T v Rz A 5

AR BB B o BV TR AT DL AE ) 2% A B B 2R -5 W 4 & sl S ), 3 ] AR I

KA G 2.

[0326] AU BRI 2 & JC I AR sl ] T 3R ARV BE 04 (B I A 1o 78 20 60 o A

7 S N HE— D A T A NI ZH-5 ) ) B B2y, 20 BT 1 a0 ok fRAr M sk i
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R A CHIERL SR B ), Horh il & A -G Y nl i n] LAKAT / s8ea il
W — R0k, I/ s A o A5, 8 v] LU SRR e X, 1% Sk 4a ik
A 1 25 A dpe W A& AL S P ITBAR A BT R ZK AL/ B HLAL 9 3845

[0327] AR WIRIAL-E P n] LA T v, JF B T30 B i, Hn] DU e b 5 oA
ISR/ B oy 20 s ), B Il FEAR s IR/ BZH 53 1 A0 DA Y TR A A R
B 43 BRI/ AR ) Il R 3R g PR A/ BTN ) LR R TR 1 &
7 (extender) « A% BB 1 % B 57 58 &5 R 5 7 s Bh s 7). RV 8 A 7 20 7))
HaSEF) Bl R 45500 i A LR B Gkl AR E R BT BL4E FLR (anti-cratering
agent) IH ST UTREFDHIF] S UV BRI Braa AT s S A e 711) P R R e 225500/
e B A TEIREGD .

[0328]  RIRESINFIFN / B 73 LR A v LAAE AL 7 iR AR B I B g I N B B S5 5 |
Ao ATCLGI NPT (ol ansa b s ) , R nm BHBR 1 o

[0320] AR EGWIET UL AL SYHR, 18 i QG R G TR AR (1
I BCANRURIR ) R FT / B 2 R

[0330] AR B KERBHAL G4 W] DL o AT 5 L7 VR UR A B & R 26 A b 23R R R
WA &8 AT TR EE B U B AR YRR VTR R EE, BT R VA A A
BIRTUIR IR S5 o AR BRI S ie mT LU TIRAT = 4E il i i N 3R TR/ BA R
[flo 3R] LIME A B R BG4, a0 35 B0 T8 18 S B, SR PR OGN TE R %
BEVEEEL SBRUREE 5. AR, EATJCE T HoE M T AR R MR 2 1 2
PR M AR AM (AR IR ) VIR RE M B 400/ Bia g .

[0331] —HAKRWKHAEGDCOEPRBRIZESM LT, gion] LLE AT AR EGR T B
AR BARA Y TTNA K AL S 2 B, 808w DG ndhek hnigi o 7 il AE
WEQRE NI RFE (JLR) sl e miR (B0 50°C ) N InFkif3 2 it e, w] LA
AT AC R

[0332] AU BH IR 53 A — U7 AL 4G H A R B BB AL G- 34T  REE AT R / B8
5 AR REEWA SRR, UHAER R IR GG IR SN . FIit,
40 A e B R FLIEER A WA 0 25 B B AT DL CLBIUEMA RS BEAE 0 42 85 % 3 [l Y L AL
TEHBAE 0 22 55 % Ju [ P EL 5 BRE . 2 P EURHRURL I BIUR A RUIR FE 2 5 T AL R G4 &
W% T RS AR, 2 R EORLORE BT o5 AR AR 23 2. A 18 I EURH L Te A LR , 91
W AR AR VRS B A R B I IRAS A ML LS (UERL B IE R 2h . 5L
AR ARG 1 o ZAALERARIE R, A & B SR (AN IE B 11 o 518 1A HLEURLE .46 28R
ERUR], 461) 4[] A Bfor ORI AN 5 2 7B B K AR R o 8] A BORE EOURS] 1) S0 0,456 58 2R S A
MERRALIBERAL ke (AR E — D A U R SRR AL IR 3R -5 )5
B IS AT T US4427836., US4920160 . US4594363 . US4469825 ., US4468498 | US4880842.
US4985064 . US5157084. US5041464. US5036109., US5409776 F1 US5510422, H: fih & i& 11
BUELf9, 45 141 40 Expancel™ 551 DE20 A liE / & &% I ki (Expancel Inc.Duluth
Ga.) ;Sil-Cell™ 35/34 B0 48 RE S £ Wik (Silbrico Corporation, Hodgkins I11.) ;
Dualite™ 27 AT CaCO, MM S L HILEY (Pierce and Stevens Corporation,
Buffalo N.Y.) ;Fillitte™150 P& ERIE Pk (Trelleborg Fillite Inc.Norcross Ga.) ;
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Microbeads™4A B§ 47 K i ki (Cataphote Inc.) ;Sphericell™ rp 2% #% 38 Wi ki (Potter
Industries Inc.Valley Forge Pa.) ;Eccosphere™ P8 B35k (New Metals & Chemicals
Ltd. ;Essex England) ;Z-light™ Zeeospheres W-410 1 W-610 Fg& 4Bk (3M St. Paul
Minn.) ;Scotchlite™ K46 B3y (3M St. Paul Minn.) ;Vistamer'™ UH 1500 58 2%k ;
F1 Vistamer™ HD1800 Z Z & iki (Fluoro—Seal Inc., Houston Tex). Ropaque™ Z44)
SRR AR IEA 5. Z-1ight™ Zeeospheres W-410 Fl W-610 P i S BRI 2L LL5)
IR AT A A A R L o

[0333] W] LA FH 25 i A P 3 A 50 SR 5 A bR B B AN BH IR 2 T B R AL R A
EYHI AR X S FE (AN PR T 53 7K OSOPE (B K 1 LR 40 Acrysol™ TT-935,
Acrysol™ TT-615. Acrysol™ RM—6. Polyphobe™ TR-116. 8 0] LAA# FH Bl v B 14 L Vi i
Ut Acrysol™ ASE-60. 0] LLAE A B /K el (1 K PE SR A4, W5 U Acrysol™ RM=2020.
Acrysol™ RM-8. Aquaflow™ XLS—500. Aquaflow™ NHS-310. Rheolate™ CVS—11 Fl & /K
DO ) HEC % Wi Natrosol™ Plus 330, tHA] DL 8 L FR 47 4k 35, i 4 Natrosol™ HBR
g Cellosize™ QP-3000, 7] LA F KL + T N EAM TR, i 10 Attagel™ 50 5§
Bentone™ DE,

[0334]  HHAL 3 A B R4 7 B R G W FLIBLEE S WAL+ i Ekk n] LT 43 5L
FIRHE AR %k P Bk . AT LUE FH 22 R 73 BRI W Hydropalat™ 44 sk ML
Y5 B I Tamo1™ 681, Tamol™ 165, and Tamol™ 731, 7] LIS F 2K 2.4 5 sk IR B4
S o W] LIS FH /N 43 143 BRI 1 0 2 B IR SR AR TAR IR - 22 T 198 2R 1 S 491 0 15 A R DU 441
=R N ER AN LA A T 44 Calgon™ N SR Mg th o o I 2 Mk IR £h
55 7n0 BiRk g5 5T, Sk 7 Bh g AR E 1t

[0335]  HHAL & ACK W HAR2 7 2 R G I FLIBEE S ALE P il 2% B3R AT DU 2R 45
W), St B B FLFLIBER A P i o X 6 5 24 I 3 mT DL 44 R R 1, 4910 s DL EEE I) £ 4R
L2 AN S Py o 17 1 v -3 I SNy & -3 A I N7 -2 77| B A o 8 £ .2
Mok o 5 L HLOG I 1) 3 45 702 Texanol ™. F AN B 1) FLIBUEE & W) 4060 ) 2% TR B b mT LAASE
FAST=A42 VOC [ HEHE R ME R S50 I e B 45500 m] UL HE 2 R4 ), % 40 Optifilm™400, T2k
MG —SE R TR IR — CRRERIEIR — T . 7E— S8R5 00T, A] LS AR A B Ak SRy 1 B SR )
W Oxi—Cure™. BLAh, RN DAL S AR¥EM B, 18 W & Z BE sk N K. 3 n] DU TP
i) (open time) FRANF, i 40 Rhodaline™ OTE & Optifilm™ 0T1200. fEIERIE, 3 T4
HEUR R E R, HALBE S VA EWH & PR S /N T 5 B %I VOC, SRR 2
T/NT 2 iR % VOC HIEEA A, H Bk 26 &/ T 0. 05 B % VOC [FEEH4 &
Yo

[0336]  HHAL 3 A B KR4 F B R G W FLIBLEE S AL Gl # R RHE ¥ A5 B AT
)2 T TR o 3K O3 T3 P 1) FH T e 5 A TR0y Vi M L PR UEBIURL RN S 3R AH 28 3 HL ok
faEtE. EasinaE S FHER S R 0 O8I IR, R OGE R BT E M (free/ thaw
stability) FIA& B FAAHZEME o IX 2640, 5 (K HLB A 257 A4 JTii 4n Tgepal™ C0-430. Igepal™
CO-630, 145 =1 HLB (3RS F A B 0 Triton X—405, X TX L6 G Mk Ui, 2 2
S PESE R (R = e 2R ) sSCREMRE 2RI, 18 T Tergitol™ TMN-10, tHAEFEAH
F Tergitol™ TVMN-10 SR 4HBhEURHERE » A48 A0 AR IS DY 30 B8 =~ Mg SR 8 it S A VR ok, v
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U Aerosol™ OT-100, & AT LME A48 B U1 Surfynol™ 104, 7 H il FEAMKMsh&RE
[I5K 7, A I T EEAT ] e J i 3] LAAS FH Bk R 25 3 1 % M5, JCH Ak 3 T10, AHAS
PEFARE M. IXEEALHRI B Strodex™ line WISRMIE T, 1# 40 PK-90 @iPK—ovoco
[0337] PR AR BT IR 73 2 58 5 W B SLI SR & D AL& Wy il 45 g RLE W] LA
BE % D4 A48 2 RS 7 K5 ME (07 lszﬂF'ﬂ“iJD?‘JA@%%kﬁﬁ%%E%ﬁ?J,%tiﬂ Capstone™
FS—61.,
[0338]  HHAL & Ak BH 7> F B R AW FLIER S WA S W 5 g Ee T AL & £
WM& E S 7, R B RE G A ER . XL 20 4 Jm B 1o N0 B AR 1 R R T 1] 42 12
DL s Ak 25 bE . TUHAT UG H, IX S vcE A ISR M. 240 &8 511 s2 w4
F Zn Mg Zr Fl Cao IXEEAEAE LLKES MR R 05 0, 010 LTR Eh Bk R £h o S A Hb, 43
FEAST AR IR e B 2R Mg (OH) , 2 21, FF HA I 2K
[0339]  HHAL AR K 7 + 2 E W FLIRER G 416 Py il 4 kAT DUAL &
fig 5 JL sl A A 1 26 3L B ok 0 ) Bk}, 1 0 Heucophos™ 7ZPO. Halox™ SPZ-391. Halox™
SZP-391JM. Halox™ 430 8 Halox™ CW-291. A& HHKIFLIRE SWHSYHIE KR ]
DLAL S A BB k335, 3 40 Halox™ 510, Halox™ 520 8¢ Halox™ 570, HiA<& BHIFLIE
FA WGP & BIE T LLAL S TN AR 0I5, v AR 2 IR 2k 2K R IR 2h ki Halox™
Flash—-X 330, 1X&£&RE 780 5 EEAS N B & @ikl mh, S s I 45 R0 1A Jag ko
[0340]  HHAL A W K2+ 2R G W FLIBEE S ALE Wil 2% B3R AT DAL 35 BH I
PR 4t (tannin stain blocking) FWIUSIIGH, RFHW P IER kiR )2 IXLLyS i@ F
ETZMMHE 7, @ Ze™ F Zn” s8lRels 571 00 B 97T 7 289 L 45 & B 18 AR TE AL Rl
X INFALHE Stainban™ 185.Stainban™ 186.,Stainban™ 187.Halox™ BW-100.Halox™
L-44 Fl Halox™ 1-66, ItAN, HH4F [AIIXLE BB AN N Zn0, SR dist i P Y R W . 7Evr
ZAEOUT, JCH I &0 5 A PR L (aspect ratio) WIEHLEEEE R, —A>5LH1
FE AR A, N Vertal™ 7, a%mzﬁ“ B OSSR ) BELBT P 7R 2k
[0341]  HHALE AR K 7R SW RIFLIBER G WAL-E V) & RERT LLALE UV Ik
WCRIRN B ER R R izﬁhﬁﬁ%:ﬁﬁzéi%*ﬂrﬁﬁ&ﬁﬂ)ﬂ%mm% B PR S DL
UV FEf# . HBCHITEE 21 0E AR M 8 Qe (oI, 32 JCHA H . UV BEB5 o] L2 A AL
PR a0 2 9F =k, B3 mT LR e UV BE W) K T (sub) 100nm & @4 . H HiZE
T BRIIE T 52 R OGAS E . UV BT ) SE 5 A0 48 Tinuvin 1130, i EZEAY) (trans
iron oxide) Ul Tint—ayd CW5499 5K Tint-ayd CW5600 .44 KE:EALMAI LYK ERSEALY)
Tinuvin 1130 5 Tint-ayd CW5499 {24 L H T E B ARM Y (h .
[0342]  HHAL 3 A B KR 5+ 2R G W FLIBEE S ALE Wil 25 B3k AT DU B8 1
TS IR, o Ao T R B ). B RT DU T8N Rk I DG R B R OR R R 2K IR mn e
Wk A5 . XL IR GRS R R R T Y k. X PR E ( SE B AL Ceraflour™ 916
Ceraflour™ 920 Fl Ceraflour™ 962, i n] UL T~ i 3 Rk 45 fkia v . sel
A Michem Emulsion™ 39235, #k ¥ Bhi b m] H T o5 i 48405 F0 K143 7, SE46°4 Tego
Glide™ 410,
[0343]  HHAL & A KBRS 2R G W FLIBEE S UALE Dl & HER AT DLy
MR IR B 1 S N A e o e T DA — e AU IR I L bt SRS Y B e A T 1 k’*%&%
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AT O T QR BN AL . A A R B e U M RIS L, ek JR - i T
RSB 9, B RS AR IR IR e W AU SR T JE T R AR B SRR I = B A
M fe S IR I I . FLBER G WIE n] LA & BR8 5 20 Bh I e 1) 20 B Re 30 73 I MY )
S PR ], B AN R R B O OB . A B2 B e i S 0 Silquest A-1100, 3
N oa - B@ENEZ CEEEMEN . o - AN A T PR A R, AT
B AL T R A R B o A R ERSUREGE ) 95190 8 Silquest A-186 HI Silquest
A-187, TeEbt i FH B A K2 1%, I HAR U6 8 A6 J8 S AL DR T RS B e ATTIE R
g FH T AT R o

[0344] AR B ) 22 AR AR R S it 77 O T AU R AN 52 R U2 B R ), HiX ey
R B T A R W ) a0 LA o

[0345] A% W %) oAtk 75 18T DA R HAR B R AIEAE A SC A B BSR4 T

[0346] ik

[0347] ARSI

[0348]  ASCH BT FH (1) 43 B IR s AR L . (MFFT) #2251 FH DIN 53787 H24{fiH Sheen
MFET bar SS3000 %78 N7 B TE BOGHE H ISR SRR 2 SO I 1

[0349]  KOENING figi &

[0350] A< 3L FH I Koenig A i 2 B A2 ) — M bt i B2, HLWOE T F 20 HUMR TR R i
FRRG 3 1 BT S A AT TR T AR TR 2 312 3018 R ok, JF HZ2 M4 DIN 53157NEN5319 &
i

[0351] 7 VR (T

[0352]  ASBII A HII AL, B G W) BB AL AR T A FL M IRIRR L 2 R A7 R BEE |
AR . BB AR v DUATH Z27n 43 34 (DSC) SR S5 1T, BT 4t 2 1 g
YE Tg, 83 A L Fox 7RV 2. BRI, B “n” DR T IR SRR SR Y1)
Tg ( LATF RS ) A il B~ L 5 A IS 20 ) o 7 0w AR E e L B R AR K 0 2
Yty Tg (LA IR REEt ) FRA R 7 Rk 2 Ui, TR h

1= W; + Wo . W,
[0353]

Tg Tg Tg, Tg,
[0354]  TIERAS I LAFF G LT Tg W LAE Zy i AL ali C o
[0355] [H{AE &=

[0356] A% B KK P 73 BCMAR R [ A 5 Bl R AR 2R T D B2 20 22 65 B % 5 W,
30 %2 55 & % IVEH N . W R TFEMTE, AT DA K ek £ BrK () an i 25 18 sk
B8 R EAA S &

[0357] pHAH

[0358] AWK 73 U pHAE AT LAY 2 &2 10, JF HIlH 6 42 9. 5,

[0359]  Alji% (BLOCKING)

[0360] R
[0361] JDIE 1 Hhi% .

[0362]  [r) A% B KT ZK P SFLVBR0AS I 10 %6 1 T 26— H I, AR JE 4 120K PE LI 100 TRV I
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GepE BNARIEM b, FFAE 52°CF T 16 /M.

[0363]  ZLE 1 . HLITKG%E

[0364] ] A B K PEFLAEAN N 1096 B T 256 — H I, SR B iZoK e SV 250 oK i
GesG BN AN b, FFAE = N T 24 /DI

[0365] DR 2 ANIEH HLHTRE .

[0366] VA1 4 %R 5, 7E 1Kg/em’ [ A FAE 52°CF, W IR AT 1 B 1Y) 2 i A —
AR M AH AT TRCE 4 /NI o AR BRI 18] [R) B9 J5 5 25 BRAEAE S b 8 far, AT AR A A 2
(2242°C ) o APAURIZ T IR 43 85 HXTRR AT 584 (ARG ) I, okt e 1 st Al o 4 1
HYFN A 50 SRS B AT 58 AR 7E — RS I, Tp RS2 PR R 22 3 HVFA 24 0

[0367]  AHAIEFE (GCMS)

[0368] Ny THIIASE GFEA 54, Al LUE L GOMS I 5 i 25 A< FEIR I PR AR 1) & B o AE T
2% (0] (head space) ZEFCA CTC combi Pal HahiFEESH] Trace GC-DSQ MS (Interscience,
Breda, the Netherlands) LHEAT GOMS 3#7. A AEA, JFHATA CP Sil 5low bleed/
MS,25m x 0.25mm( 482 ), 1.0 um(CP nr. 7862) &,

[0369]  GC—HMAE i FAEFEEH) I 50°C (Bmin) JF4R, B i 38 AS [F] 3% £295 B2 BRIt LA
5°C /min ({3 B TF4 70°C (Omin) LA 15°C /min ({38 B T+ 42 220°C (Omin) , 25 BA 25°C /min
FHEE#E A 280°C (10min) o fFH] 1. 2ml/min WIESLZ WL 16 300°C T, fEFEF R 28 K4
(PTV) TR RBERE . HERERFR R Lu 1. MS Sk 2 F1 5 1IR3k 250°C . S
BRI (SIM) SR EAE e A T AR — T 5 (DBI) 41, {FH 127. 0 A1 59. ODa
(KB (mass) , AT WER CGRRF T BE ) SkRUiAEH 55. 0 1 73. 0 (L. FEMEBEAY
500mg 7F 3ml AR (FENETH IR T BR) Fe FH 54 0-500ppm AN [ B2 7K
EREATRME . AT Microsoft Excel FHZMARHE L RIEAT VA

[0370] X &

[0371] [ R 30 S B U B A, A SO Al IR R S SRR VIR TE 73 1 B3R R
s (R MY o« BT LB AT G318 1 HU7 v Bl s o S sk (GPC, 5 E
[HHE AR 1) GOMS 7 V23T ) F0 / BB Tk SEC J5i, SR 5E Myo GPC 5 ALIER -
[0372]  {#H SEC Il AV o> T 5

[0373] W] LM ST HEBH (i i (SEC) K FH DY S mersg VR A vl mlsleR A 1,1, 1,3, 3,3
7N TR N AR A B R s SRl 2 SR A i 4 1 =

[0374] 1) PUSHEME

[0375]  SEC Z3#r4E7E Alliance Separation Module (Waters 2690) FiHFEATHY, HAEZE.
H 2 e R ERARA « YRR AN N T 1. 0 (R FR % 2RIV Mg (THF) o 13FFE
BN 150 1 1o WIEE A 1. Oml /min. 7E 40°C BT NE H WA (7974 (guard column) [
Three PL MixedB(Polymer Laboratories) (3um PL) {8 H ZE/RIT 0 CEA M 25 (Waters410)
FAATHI . H14% HAT 20mg [ALE Sml THF (+1 AT % /8 ) A I B (K RE S0, JF HL
SLHE VAR 24 /NI o A3 R G EILE 500 28 4000000g/mol P[] 8 AR LM krvE it (polymer
standard services) KHEATIHHE. {FH Millennium 32 3 (Waters) K H = A HE 4
AT . TSNS FEANRER LKA EE/R TR (g/mol) .

[0376] 2)1,1,1,3,3,3, NEFHE
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[0377]  SEC 43 #74F Waters Alliance 2695 (32, i/ S ZEE M Hah#keEss ) FdkT, R H
Shodex RI 101 ZE/RFTIEFK M A Shimadzu CTO 20AC FEIRAH . YEMLFI AN T 0. 2M
RSB (KTFA) 1 1,1,1,3,3, 3 N N EE (HFIP) o MEFEARFA S 501 1. I E N
0.8ml/min. 1 40°C i N A8 7 A R AERI PIAS PSS PG Linear XL A% (Polymer
Standards Service) (PFG PSS) o R ZERIT IR AT AHATALI . H45 BHA 5Smg [&] 4
AE 2m1 HFIP (+0. 2M KTFA) H I B BORE S JF ELRERE S gs i 24 /Nt o A8 FHSE L 4E 500
2 2000000g/mol NI 11 A58 FRIL TN M6 1 AR BEFRME S (polymer standard services) SR
1TKEUE. £ Empower Pro #fth (Waters) R = HEIMIEATIHE . 28 B IR HESR
SRAGE IR U 53 AT, I HAZBE IR i A2 5 T S A IR AP G Y B R /R TR (g/mol) o

[0378]  AniEAAt:

[0379]  ASCHAERII, B bR S0 U B AL, FRUESAF (B T 5 ) Fei 2 AH X
B 50% 5% AR (A ERR 23C £2CHIRE ) UATRRHES (/DT EiE
F)0. Im/s FRF E5#.

[0380]  $ L dun ™ SEjAg Rt — 20 UL BH AR R BH I T3 AL B4 o 3 S8 S A5 A AN 2 7 49
(1), - HAE B LA 7 PRI A A BRI Rl o Bk S A e BH A, B 3k o 2r ZOR e 3
IR TEENR . LOIHTHRIRTS C RonH AR ELH .

[0381] % Fofr i ) v e« FLAth A4 BRI/ BT R AR A SC PP FH SR 3 7 FH IR il £ A B 1K) 28
YA G — LR85 T, it A2 BRI/ BRS i 44 FROR AT b RT DA SE 315X
L8 Rl A3 B AT R A T B A Y. RS SR I 8 i AT AR I AR, AR AR SO AR 25 A R
[RI4L 2 B/ B R, I AT LR AR S 2 AN 572 T 2 R 4] G 22 2% SCik o 4 21, 4
‘McCutcheon’ s Emulsifiers and Detergents’, Rock Road, Glen Rock, N. J. 074521700,
USA,1997 F1 / 8K Lewis, Richard J., Sr. W) Hawley ' s Condensed Chemical
Dictionary ( % 14 iz ) ;John Wiley & Sons.

[0382]  FESLHEMH] W] LA an N TRIRR / Ak

[0383]  DBI KIRACHME — T s (WTLLZE (o) AWl #AER )

[0384]  DEI RIRACHRIR — & Ms (RTLAR (o) AEWml FAER)

[0385]  DMI K RACHREIR — s (mILLR (ot ) AEWml FAER)

[0386]  MMA 3K7R FFEENMAIR S (wT L2 (et ) AEmT AR )

[0387]  BA F/RAMGIR T Bs (WTLL2E (EBarth ) AWl AR )

[0388]  STY KRNI LN

[0380]  TA F/RACHEMR (P LUZAEY AT AR )

[0390]  TANH R/RACHEMRAT (AT LUV 4K )

[0391]  MMA 3R7R FEEINMAIR (W] LU ZEMm] F 2R )

[0392] AIBN R/RBE_—FTHE

[0393]  DTPO F7n AT it b

[0394]  PEG350 K7~ PSR 4 e A PIG IR, 7 LA Cognis (BASF HJ—#87 ) {ER
it % Bisomer® mPEG350MA FIA7S

[0395]  SLjiEfpl 1

[0396]  [n] i A VA ot I P T AN R 2% I RS GEm rh, N 0 43 63 2— T . A4 RNV EE N
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TN 85°C ., HEIAPIZBAIRIE, 18 270 4> BRIt a] iy , 7] S 3 2% 8061 AR k), %20
YKL 25 A HEIR — IS (DMI) 20 28 &M (STY) 25 4 A A% IR AR (MMA) < 30 41
IR (AA) F1 0. 3 A 55 T (AIBN) 4. F B RIERl &5 )T, Pk 8 A8 AR FF
7E 85°CF 60 738, Z Ja » ¥4 I Nigs N 74 E B =38

[0397]  SLjfifs] 11 5 X

[0398]  Z:flur B T o Prid i 7y v R 36 1 DRy ke il 46 SL i) 11 22 X,
PR 1 R A0SR Bl A S AH ] B B S As) T A B SRR

[0399] 1
[0400]
11 [rrrfov |v o |vi |vIrfviirfix |[x

DML [25 [62 [55 [43 [61 [55 [65 |55 |55
STY s F F F B F OF K
wAa (25 [3 [15 [32 |9 [15 [15 [20 [15
per s F FF F F F F F
AA 0 F [ 30 | Is0 |- [30
iang |25 - F l2s |25 [ [25 |
MAA - B -+ F F F F
AIBN [o.8 0.2 0.6 [1.0fo.2 1.2 0.2 [0.5 0.2

[0401]

[0402]  SEJfEfs] XT

[0403]  [) RSP BE b 2% IR TE s RS TR R e s B AR B AR I e e 2R B A A TH AT 43
B3 2= TR ¥R NA N AEYINFAE] 140°C . HEIA RIS, 76 270 BB E] Y, W) &
N 28R ERARYDRL, Z BRI RL 25 Py AR — F R (DMI) 20 #3248 £ (STY) 25 4 2
IR IS (MMA) <30 My ARG IR (AA) 1 0. 15 43 AU T LS4k (DTPO) ZH k. fE B iAk
BLEE R, T R SRR ERAE 85°CF 60 438h, Z 5, ¥ S W 2% N AV H1 B =0 .

[0404]  SCJEfH] XIT &2 XX

[0405]  Zxf bt fe) XT v BTk i 7 VA3 R 3R 2 DR Ak il 46 SEE ] XTT &
XX, Herr 36 2 o i 41) [ 8 226 i 73 A RH T 7 48 STt ) XT | S AR

[0406] % 2

[0407]

XIT |XIIT |XIV [XV |XVI [XVIT |[XVIIT [XIX |XX

DMI 25 |62 |55 [43 |61 55 55 55 |55
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s - 5 F FTF v [ | T

MMA 25 |3 15 32 |9 15 15 20 |15

et 25 F F F F F F
YN N EYORN S S ETOR S ET R S ET
inng 25 - - Jes | s | 25 |-
wa - PBoFF OF OF OF F

DTPO (0.2 10.4 0.1 [0.5 0.1 [0.1 0.5 (0.1 [O.1

[0408]  Sjifafsi XX1

[0409] [Pl A HEHEAS R TE R RIS R S s SR AR T B AR I R SR A A A, THAS 34
By 2= THAA 9 1 2- LFECEE. F RN WA INFAE] 140°C . REERRIZ AL, 1F 270
SIEN I R P, ) B N 2 R B R X B AR RL 25 A< IR — R IR (DMI) 20 f73 2%
L (STY) (25 1 TR A IR AR e (MMA) <30 By TN KGR (AA) FH 0. 15 f — AU T ik bW
(DTPO) ZHfl. fEFRARHERLSE AT, PR SR AR R ERTE 85°C R 60 2080, 2 Jia, # IR N 3% N
BYEHI B

[0410]  SEJfEf5] XXTT 4 XXX

[0411]  ZHE4n b SEjlfe) XXT A BT R 7 v B R 3R 3 LA 2k il 4% St s XXT T
2 XXX, Hr R 3 A I A A8 L i 4y S AH A B A S48 XXT R

[0412] &3
[0413]
XXIT [XXTIT [XXIV  [XXV  [XXVI [XXVIT [XXVIIT [XXIX [XXX

DML [25 [62  [55 43 [61 |55 55 55 |55
STY |- 5 - - |- 5 - - -
wA |25 3 15 32 |9 15 15 20 |15
DEI  [25 |- - - | - - - -
AA - 30 |- - 30 |- 30 - 30
iANH |25 |- - 25 |- 25 - 25 |-
wa |- | 30 - - - - - -
prPo 0.2 0.4 Jo.1  fo.5 Jo.1 fo.1 0.5 0.1 0.1

[0414]  SZjfEfs] XXXT & XXXXVI
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[0415]  ZxHEUN b RTHSIR I v IR 3K 4 DIRALTT Ak ) 2 St XXXT 22 XXXV, Horp
FAKYIRL & 4 R BT ) AR L gy SR o) 2 o

[0416] 3K 4
[0417]
XXXI |XXXII |XXXIIT [XXXIV [XXXV [XXXVI
DMI 55 55 55 30 30 30
DBI - - 20
MMA - - - 60 60 60
AA 15 15 15 10
DAAM 10 10 10 - - -
BA - 20 - - - -
IA - - - - 10 -
TANH - - - - - 10
PEG350 |20 - - - - -
Tg('C) |37.2 149.4 |(74.0 101.8 [105.9 |104.1
[0418]

[0419]  SCJffsi] XXXVIT 5 XLIV

[0420] g1 SCHER 145 40 92 XXXVIT 22 XLIV, IF H3 5 P4 W T A1) — it i 4h
Ro

[0421]  SZJfafs] XXXVIT MMA/DMI/AA

[0422] ()RS HC A VA Bk UL RS TE IR 25 1 R B b, SR 78 394. 0 4 2— T Hid . B M.
FNEDINAE] 80°C. NERBIRARE, W 13. 3 EE = - BETIE), JF I
IS I BAKYPRL AL IR . SRRl 244, 4 4y FFEETA AR IR BTG  244. 4 By A< REIR — F g
1244, 4 YNGR AL MEALFIRL AR T 125. 9 4 2- THIH 1 31. 1 B %E = - F
FETHE) Ae PIRMPELERTE 180 23 Bh RN A B s i

[0423]  TEHERISS A, IO 2.5 IHBE = - FE TS ), 3 HAE 80°C B IR AW i fi
150 735 BHIREUVAHI R EE.

[0424] ] 615. 8 X SRSV, TN N 99. 6 4y 25 F i % 20 /K 55 1080. 5 1 /K KRS
Yo B FHK, 7E 50°C R T 25k 2- THA. {EH 220 W BUK R E A 5 &2 22. 5%, FF H
i 25 E i % 2 /KK pH %3 8. 6-8. 8.

[0425] AR EVVEREA 22. 5% KB A5 & 8. 7 1 pHo

[0426]  SZJfifsl] XXXVIT S/DMI/AA
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[0427] [ REfC A A E AR IR FETHRIBERE 25 0 R Ga I H, BEN 394, 0 4y 2- TRl H
NEDINMAZER 80°C. —HERIRARE, A 13. 3 M EE = - BETHE), JFHIH
AN AR R TR SRR 244, 4 4 R IE TR A B G L 244. 4 By A< IR — F g
F1 244, 4 By TMGIR AL HEALFIRL R T 125. 9 43 2- THIM 31. 1 i — (2- Pt
THE) dlik. PIMRIAAE 180 438 i e 8] B s I o

[0428]  FEFERIZHRM, IO 2.6 IMBE = - BT ), 3F HAE 80°C MR AV FHi+E
150 43%8h. KR EGWAE R =

[0429]  [7] 546. | 1 SRAWHHE U5 IN 105. 4 47 25 FHiE % 2K S 1144, 1 7K I1ITR
AW . B FR,AE 50°C RIS N2k 2- THA. A 20 W BUK 3 E A5 & 5 22. 5%, IF
HATH 25 & % 2 /KE K pH %) 8. 6-8. 8,

[0430] AR EWHEREA 22. 4% K E RS BA1 8. 6 [ pH.

[0431]  sjfids] XXXIX MMA/DMI/AA

[0432]  [W) 2 LA R vF FR P28 1 /5 R SO R 2% 7, 22N 500. 0 43 2— T Wi K R NV AR N
BYINE 140°C — HIEBIZE AL, A 2.9 4 T FEk 81 40 4y 2- THid. 5
SN TGN NSRRI R, SRR 331, 8 ) AL AR R TR L 331, 8 A B IR — T s
331. 8 XM R 5. 7y AU T i S AL AN 6. 6 it 28 IR AU T Be4Lpk, JF HEp Ak 2
7E 140°C N 7E 180 438y By | B H s I iy o

[0433]  FERERIEE AR, H 90. 9 43 2 T Hvhse Rl e . SAREERISE S 45 73 8h, S g
fift T 40 4y 2— T EAH 2.5 ik K AT B, HF BoRR-S WAL 140°C T Fdi: 45 738
BNk, MV T 40 4y 2- T HAF 1) 2. 5 frid 25 R AT s, IF HAGIR-SYAE 140°CH /4
PikE 135 73080,

[0434] CEHEAWIAHI R =

[0435]  [f] 619. 3B, s 0 99. 3 4y 25 H B % EUKEIR S 1077, 3 /KRS
Yo FERA, 7E 50°C R T Bk 2- TH . AFH 2289 BUK B B 1A 5 & 52 22. 5%, 3 H.
{1 25 i % 2 /K pH %3] 8. 6-8. 8.

[0436] AR EGWEHTE A 22. 5% MRS &A1 8. 6 [ pH.

[0437]  SZJEH] XL S/DMI/AA

[0438]  [) 2R PCA VRLEE VAN HE28 1) R S R3S, 28N 500. 0 40 2— T B o B SN AR YA
YA 140°C. — HIABIRAEEE, M 4. 4 4 —BUT A AL AT 40 43 2- THd. 5%
B FFUEAS I B ARD L. AR R 331, 8 2K LM% 331 8 i AC R — FIE 331, 8 iy A
IR 8. 6 U T ZE I A AL AN 10. 0 B3 28 AU T BRAL A, I B ARk ETE 140C R
76 180 438 i I [ B Fh s ey o

[0439]  FERERIEE AR, H 90. 9 43 2 T Hvhse Rl e, SBAREERISE S 45 708D, S g
fift T 40 4y 2— T HAH 2.5 ik K R AUT B, I HoBR-S WAL 140°C T Fdd: 45 738
BNk, MV T 40 4 2- T HAF ) 2. 5 frid 2 FEAUT s, IF HAGR-SW4E 140°CH
PidE 135 708, BIREWAHIREE.

[0440] [ 617. 8 (3 G, N0 99. 4 4y 25 F & % 2K E R 1078. 6 1 KIKRA
Yo FERH, 7E 50°C R T 6k 2- THA. AEH 2209 BUK B B 1A & & 2 22. 5%, 3 H
i 25 E i % 2 /KK pH %3 8. 6-8. 8.
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[0441] AR EWHEI A 22. 5% K FEAS B 8. 7 [ pH.

[0442]  SEjifsl] XLT 48 AR F 5L o] XXXVIT [P 2SI E S

[0443] o] 2R PC A VA A% I L VE AP R 25 1 5 RS P8 5 2 AN St 451 XXXV IT 3R 43 1)
128. 9 ARV . FHIRE W) IM#AE] 80°C +£2°C.

[0444]  — HIX B MWIRSE, IO 0. 2 tr i Bl 5 0. 4t B0 W BUK KRS . 5 538
J& » FERRES I R ARYPELIN S | AR, & ARk 43. 8 4 IR TG R TP IR 43. 8 4 I
BT BRZ A %5 R FNPIRL 10, 8 43 220 W) JFUK AN 0. 4 frid iR gl (] 25 & % 2
WRAHER) pH 8) o PIFHIERINAL DR 120 7380, £ESpARIERI S AT, H 1. 2 B /Kb ekl
PR EERLSE B , B ALUREILE 80°C R FRiH: 30 438, 2 S5V 13 50°C

[0445]  {ES0°C R, IMA=202Z—IH0. 14 70 T % AT i SE AL S A TR A
Y, RGN =702 — 1 0. 1 B MR TE 2. 9 By /K IRI¥E . 15 3% 5 LA & 30 43
J s IR 73, I B ZAERAE 50°CF FEite 15 7380,

[0446] A% pH, H H U R FFE ARG 256 B % M /KE T3] 8. 4+0. 1. izt
BHA I 2 200, 2 JF A 20 5K [ AR 5 = 42 48.5% +1%.,

[0447]  SCjifel] XUTT A AR B SC o] XXXVITT B R ERTH RS

[0448] SR 55t XLT vh B Rl i 77 AR RN 7 2k il 28 28 A4, L v A FH A SE A1)
XXXVITT RIS BRI o e 2 FLIBE mroRb PR IR, 75 AR L B A4 5 224 35% 6

[0449]  Sjfids] XLITT 44 1ok B S jids] XXXTIX (SR ST YIRS

[0450] RS SLtEfs) XL wf B il i) 77 EAR AU 77 ke il 28 28 64, L rp A FH A SE A1)
XXXIX K43 BB

[0451]  SLjifsl] XLIV A48 oK H SCiifel] XU KR EYIRT YRS

[0452] R A S SLtats) XLT op i il i) 77 VEARABUR 77 ke il 28 28 A4, L rp A FH A SE A1)
XL $R45 B PR v

[0453] 4 5
[0454]
SC(% ) |#5%F (wPa.s) [pH
St XLI 47.6 208 8. 4
SCf] XLIT 34,8 1006 8. 4
SCHE) XLITT (4801 35 8.5
SEf XLIV . [48. 1 201 8. 4
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Abstract

There is described a low number average molecular weight (MN< 10 kD) and high
glass transition temperature (> 75 °C) copolymer (optionally a solid grade oligomer
(SGO)) that comprises (a) at least 20 wt-% of itaconate functional monomer(s), (b)
not more than 40 % of a hydrophilic monomer, preferably an acid functional
monomer(s) in an amount sufficient to achieve an acid value from 65 to 325 mg KOH
per g of solid polymer: (¢) optionally not more than 70 % of other monomers not
being either (a) or (b), having a max content of vinyl aromatic monomer(s) of 40 wt-
% and/or max content of methacrylate(s) of 40 wt-%: where the weight percentages of
monomers (a), (b) and (c¢) are calculated as a proportion of the total amount of

monomers in the copolymer being 100 %.
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