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lisophthalate, orthophthalic acid, and isophthalic acid; and (b) a diol
component which Is com- Background of the Invention
prised of (1) from 20 to 100 mole percent ethylene Organic solvent based
polyester resins have       glycol, and (2) from 0 to 80 mole percent of
one or been used in a variety of applications, including    5    more
members selected from the group consist- coatings, paints, adhesives, and
the like. Many    ing of glycols having from 3 to 12 carbon atoms organic
solvents commonly used in conjunction       and glycol ethers having from 4
to 12 carbon with such polyester resins present environmental    atoms;
wherein the chain ends of the polyester problems associated with their
toxicity. There has   eve been reacted with an acid anhydride in an been a
growing interest in the use of aqueous    10    amount of 1 to 6 mole
percent of the total molar based polyester compositions as a means of
amount of the diacid component. These polyes- eliminating toxicity problems
and complying with   ters are dispersible and/or soluble in water/ certain
government standards and regulations.       alcohol systems. Various water
dispersible polyester resins are      This invention also reveals a liquid
system known in the art. United States Patent 4,179,420   15   comprised
of: (A) a water/alcohol solvent com- discloses water dispersible
oil-modified polyes-    prised of from 50 to 80 weight percent water and
ters and oil-free polyesters which are formed by   from 20 to. 50 weight
percent of at least one the reaction of aromatic dicarboxylic acids,
alcohol having from 3 to 5 carbon atoms; and (B) aliphatic dicarboxylic
acids, and polyols. This     a polyester composition comprised of repeat
reference indicates that maleic anhydride or   20    units which are
derived from (a) a diacid com- trimellitic anhydride can be used to form
polyes-   ponent which is comprised of (1) from 20 to 90 ters which can
become water-soluble with the        mole percent of at least one member
selected polyesters produced from these reactants being     from  the group
consisting. of dimethyltere- rendered water-soluble by the aid of an amine,
a    phthalate and terephthalic acid, (2) from 1 to 6 metal oxide,
hydroxide or carbonate. United    25    mole percent of at least one salt
of an organic States Patents 4,304,900 and 4,304,901 relate to    sulfonic
acid monomer which contains at least linear water dissipatible polyesters
and polyester  one carboxyl group, and (3) from 4 to 74 mole amides which
contain a disulfonamido com-         percent of at least one member
selected from the pound and a sulfonic acid salt moiety, respec-      group
consisting of alkyl dicarboxylic acids tively, in order to render them
water-dissipatible.   30   having from 4 to 36 carbon atoms, diesters of
alkyl dicarboxylic acids having from 6 to 36 Summary of the Invention
carbon atoms, aryl dicarboxylic acids having from The polyesters of this
invention are very useful  9 to 20 carbon atoms, diesters of aryl
dicarboxylic since they are soluble or dispersible in water     acids
having from 11 to 22 carbon atoms, alkyl based systems. It is not
envisioned that the    35   substituted aryl dicarboxylic acids having from
9 polyesters of this invention will be utilized in   to 22 carbon atoms,
diesters of alkyl substituted aqueous solvent systems that contain nothing
but   aryl dicarboxylic acids having from 11 to 20 water. This is because
pure water (water that does  carbon atoms; dimethylorthophthalate,
dimethyl- not contain  significant amounts of other          isophthalate,
orthophthalic acid, and isophthalic materials) is not a very good solvent
for the    40   acid; and (b) a diol component which is com- polyesters of
this invention. However, water       prised of (1) from 20 to 100 mole
percent ethylene based systems that contain alcohols which con-     glycol,
and (2) from 0 to 80 mole percent of one or tain from 3 to 5 carbon atoms
work very well as     more members selected from the group consist-
solvents for the polyester compositions of this    ing of glycols having
from 3 to 12 carbon atoms invention.                                   45
and glycol ethers having from 4 to 12 carbon This invention reveals a
polyester comprised of   atoms; wherein the chain ends of the polyester
repeat units which are derived from (a) a diacid   have been reacted with
an acid anhydride in an component which is comprised of (1) from 20 to
amount of 1 to 6 mole percent of the total molar 90 mole percent of at
least one member selected    amount of the diacid component; and wherein
from  the group consisting of dimethyltere-   50   said liquid system has a
pH of at least 7. phthalate and terephthalic acid, (2) from 1 to 6 mole
percent of at least one salt or an organic    Detailed Description of the
Invention sulfonic acid monomer which contains at least        The
polyester compositions of this invention one carboxyl group, and (3) from 4
to 74 mole      are prepared by reacting a diacid component with percent of
at least one member selected from the    55    a diol component. Thus, the
polyester composi- group consisting of alkyl dicarboxylic acids       tions
formed are comprised of repeat units which having from 4 to 36 carbon
atoms, diesters of      are derived from diacid components and diol alkyl
dicarboxylic acids having from 6 to 36       components. These polyester
compositions can carbon atoms, aryl dicarboxylic acids having from  be made
in any conventional manner well known 9 to 20 carbon atoms, diesters of
alkyl dicarboxy-    60   in the art. Thus, conventional temperatures, cata-
lic acids having from 11 to 22 carbon atoms, alkyl  consists, amounts of
catalysts, stabilizers, and the substituted aryl dicarboxylic acids having
from 9  like, are utilized as known to the art or literature. to 20 carbon
atoms, diesters of alkyl substituted  Moreover, when an acid is utilized as
a starting aryl dicarboxylic acids having from 11 to 22      material in
contrast to an ester, the polymer can carbon atoms, dimethylorthophthalate,
dimethy-    65   be prepared in a manner as set forth and 
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United States Patent 4,020,049 to     acid monomers. Such alkyl ester
groups have the Rinehart, which is referred to with regard to a
structural formula: method of making a polyester. The diacid component used
in the preparation of these polyesters is comprised of (1) from 20 to    5
90 mole percent (based upon total diacids) of                      [err]
dimethylterephthalate and/or terephthalic acid, (2) from 1 to 6 mole
percent of one or more salts  which [er] is an alkyl group which will
normally of organic sulfonic acid monomers, and (3) from 4  contain from 1
to 10 carbon atoms, which will to 74 mole percent of one or more members
10    preferably contain from 1 to 5 carbon atoms, and selected from the
group consisting of alkyl di-    which will most preferably contain 1
carbon atom. carboxylic acids having from 4 to 36 carbon          The
preferred organic sulfonic acid monomers atoms. diesters of alkyl
dicarboxylic acids having  for use in this invention are aromatic
carboxylic from 6 to 36 carbon atoms, aryl dicarboxylic acids  acids
contaning a sulfonic acid salt substituent. having from 9 to 20 carbon
atoms, diesters of aryl   15   These sulfonic acid salt substituted
aromatic car- dicarboxylic acids having from 11 to 22 carbon    boxylic
acids contain at least one sulfonic acid salt atoms, alkyl substituted aryl
dicarboxylic acids   substituent and at least, one carboxyl group. having
from 9 to 20 carbon atoms, diesters of      These substituted aromatic
carboxylic acids can - alkyl substituted aryl dicarboxylic acids having
be presented by the structural formula: from, 11 to 22 carbon atoms,
dimethylortho-   20 phthalate, dimethylisophthalate, orthopthalic acid, and
isophthalic acid. The organic sulfonic acid monomers which are
[err] polymerized into the polyesters of this invention increase the
affinity of the polyester for water/   25 alcohol systems. These organic
sulfonic acid monomers will generally contain two carboxyl groups (-COOH).
When the organic sulfonic acid monomer employed contains only one carboxyl
wherein the sulfonic acid salt substituent can be group, it functions as a
chain-terminating agent   30   in the ortho, meta, or para position. and
limits the molecular weight of the polyester.    The most preferred organic
sulfonic acid salt In order to compensate for this, a branching agent
monomers for incorporation into the polyesters that contains three or more
esterifiable groups    of this invention are alkali salts of sulfo
phthalates can be employed. On the other hand, organic        and -alkali
salts of sulfo alkyl phthalates. Alkali sulfonic acid monomers which
contain 3 or more   35   salts of sulfo phthalates have the general struc-
carboxyl groups can also be employed. Such        tural formula: organic
sulfonic acids which contain 3 or more carboxyl groups will act as chain
branching agents.
COOH The organic sulfonic acid monomers used in   40 the practice of this
invention are substituted              HOOC carboxylic acids. As has been
pointed out these sulfonic acid salts are generally substituted dicar-
boxylic acids. The sulfonic acid salt substituent in these organic sulfonic
acid monomers have the   45                    [err] -structural formula:
wherein the sulfo salt substituent can be in the ortho, metal, or para
position  and wherein the [err]                       50    phthalate can
be orthophthalic acid, isophthalic acid or terephthalic acid. The most
preferred salt of a sulfo phthalate is the sodium salt of 5-sulfo-
1,3-benzene dicarboxylic-acid which has the wherein M is an alkali metal or
ammonium. structural formula: Normally, M will be sodium, lithium,
potassium,   55 calcium, or ammonium. Thus, these organic sul-
[err] fonic acid monomers are hydrocarbons which are substituted with at
least one sulfonic acid salt substituent and at least one carboxyl group.
These hydrocarbons include aliphatic, cyclo-   60 aliphatic, and aromatic
(including aromatic and cycloaliphatic substituted aromatic and aromatic 



substituted aliphatic and cycloaliphatic) hydro- carbons. Alkyl ester
groups can be used in place of the carboxyl groups in these organic
sulfonic   65 3    5               EP0159283  B1                        6
The salt of sulfo alkyl phthalates which pro-     preferably from 11 to 15
carbon atoms. mote resin or polymer solubility in water/alcohol    The diol
component used in the preparation of solvent systems have alkyl groups
which            the polyester compositions of this invention Is normally
contain from 1 to 5 carbon atoms, with     comprised of from 20 to 100 mole
percent of methyl groups being the preferred alkyl moiety.   5    ethylene
glycol and from 0 to 80 mole percent of Although lithium, potassium,
ammonium, and          one or more members selected from the group calcium
salts can be utilized, the sodium salt of   consisting of glycols having
from 3 to 12 carbon sulfo alkyl phthalates is preferred. Salts of sulfo
atoms and glycol ethers containing from 4 to 12 alkyl isophthalate are
preferred for incorporation  carbon atoms. Thus, the diol component can be
into the polyester compositions of this invention.   to   totally ethylene
glycol. It is preferred for the diol The sodium salt of 5-sulfo-1,3-benzene
dicarboxy-   component to contain from 50 to 100 mole per-
lic-acid-1,3-dimethylester has the structural for-  cent ethylene glycol
and from 0 to 50 mole mula:
percent of one or more members selected from the group consisting of
glycols having from 3 to [err]                     15    12 carbon atoms
and glycol ethers containing from 4 to 12 carbon atoms. However, up to 80
mole percent of other glycols and glycol ethers can be employed. In cases
where glycols in addition to ethylene glycol are utilized it is prefer- 20
able for them to contain from 3 to 8 carbon atoms. In cases where glycol
ethers are utilized in con- junction with ethylene glycol and the diol com-
ponent it is preferable for them to contain from 4 to  8  carbon  atoms.
Some  representative 25    examples of glycols that can be used in conjunc-
Good polyester composition solubility or dis-     tion with ethylene glycol
include 1,3 - propylene persible in water/alcohol systems can be obtained
glycol, 1,2 - propylene glycol, 2 - 2 - diethyl - by utilizing from 1 to 6
mole percent and prefer-   1,3 - propanediol, 2,2 - dimethyl - 1,3 -
propane- ably from 2 to 4 mole percent of the organic        diol, 2 -
ethyl - 2 - butyl - 1,3 - propanediol, 2 - sulfonic acid salt monomer based
upon the total   30    ethyl - 2 - isobutyl - 1,3 - propanediol, 1,3 -
amount of the acid or ester therein.                butanediol, 1,4 -
butanediol, 1,5 - pentanediol, The diacid component also contains at least
1,6 - hexanediol, 22,4 - trimethyl - 1,6 - hexane- one member selected from
the group consisting       diol, 1,3 - cyclohexanedimethanol, 1.4 - cyclo-
of alkyl dicarboxylic acids, diesters of alkyl dicar-  hexanedimethanol,
and 2,2,4,4 - tetramethyl - boxylic acids, aryl dicarboxylic acids,
diesters of   35    1,3 - cyclobutanediol. aryl dicarboxylic acids, alkyl
substituted aryl      If branching is desirable then it will be advan-
dicarboxylic acids, diesters of alkyl substituted  tageous to use a
branching agent in the polyes- aryl dicarboxylic acids,
dimethylorthophthalate,    terification reaction. This may be the case if
an dimethylisophthalate, orthophthalic acid, and       organic sulfonic
acid monomer is utilized which is isophthalic acid. The alkyl dicarboxylic
acids con-   40    a monocarboxylic acid. Such branching agents tain from 4
to 36 carbon atoms and preferably       may contain three or more
functional groups and from 4 to 12 carbon atoms. Some representative
they preferably contain three or four functional examples of such alkyl
dicarboxylic acids include   groups. The reactive groups may be carboxyl or
glutaric acid, adipic acid, pimelic acid, and the   aliphatic hydroxyl. The
branching agent may con- like. The various diesters of the dialkyl
dicarboxy-   45    tain both types of groups. Examples of acidic lic acids
normally contain from 6 to 36 carbon      branching agents include trimesic
acid, trimellitic atoms and preferably from 6 to 12 carbon atoms.     acid.
pyromellitic acid, butanetetracarboxylic A representative example of such a
diester of an    acid, naphthalene tricarboxylic acids and cyclo- alkyl
dicarboxylic acid is azelaic acid. The aryl   hexane-1,3,5-tricarboxylic
acid. Examples of dicarboxylic acids which can be utilized in the   50
hydroxyl branching agents (polyols) include gly- diacid component normally
contain from 9 to 20      cerin,  trimethylolpropane,   pentaerythritol,
carbon atoms and preferably from 9 to 16 carbon     dipentaerythritol,
1,2,6-hexanetriol and 1,3,5-tri- atoms. The diesters of aryl dicarboxylic
acids      methylolbenzene. Examples of hydroxy acids are which can be
utilized contain from 11 to 22 carbon  2,2-dihydroxymethyl propionic acid;
10,11-di- atoms and preferably from 11 to 15 carbon atoms.   55
hydroxyundecanoic  acid; and  5-(2-hydroxy- Some representative examples of
diesters of aryl    ethoxy)isophthalic acid. Generally from 0 to 3
dicarboxylic acids include diethylterephthalate,    percent of a polyol
containing from 3 to 12 carbon diethylisophthalate,  diethylorthophthalate,
atoms will be used as the branching agent (based 



dimethyinaphthalate, diethyinaphthalate, and the   upon the total diol
component). like The alkyl substituted aryl dicarboxylic acids   60  [err]
the preparation of the polyester composi- which can be utilized have from 9
to 20 carbon      [err] of this invention the mole ratio of the total atoms
and preferably from 9 to 16 carbon atoms.   amount of diols charged to the
total amount of The diesters of alkyl substituted aryl dicarboxylic
diacids generally ranges from at least about 1.0 to acids which can be
employed in the diacid com-    about 2.2, and preferably from 1.5 to 2.2.
In other ponent contain from 11 to 22 carbon atoms and   65    words, the
excess of the total amount of diols 4    7             EP 0159283  B1
8 utilized to the total amount of acids or diesters   ammonium hydroxide.
thereof Is generally approximately 2.                 These water based
solvent systems can contain The polyester compositions of this invention
up to about 60 weight percent of the polyester. normally have a relatively
low molecular weight     Thus, such liquid systems which are comprised of
ranging from 1,000 to 7,000. More preferably they    5  water, an alcohol,
and the polyester normally have molecular weights ranging from 2,000 to
contain from  1 to 60 weight percent of the 5,000. Polyester compositions
of this type and      [err] based upon the total weight of the molecular
weight can be prepared by utilizing      [err] system. The liquid systems
of this invention polymerization techniques well known to those       will
preferably contain from about 5 to about 40 skilled in the art, such as by
utilizing short  10    weight percent of the polyester based upon the
polymerization times.                              total weight of the
liquid system, and will most The polyester compositions of this invention
preferably contain from 10 to 30 weight percent of have their polymer
chains terminated with car-      the polyester. The alcohols used in these
liquid boxyl end groups. These polyesters are very         systems contain
from 3 to 5 carbon atoms. Some substantially carboxyl terminated with
almost  15    representative examples of alcohols that can be every polymer
chain having 1 to 4 carboxyl          used in such liquid systems include:
n-propyl groups at both of its chain ends. In most cases the  alcohol,
isopropyl alcohol, n-butyl alcohol, polyesters of this invention will have
chain ends  isobutyl alcohol, t-butyl alcohol, n-pentyl alcohol, that are
terminated with two carboxyl groups.       isopentyl alcohol, s-pentyl
alcohol and t-pentyl Such carboxyl termination can be achieved by   20
alcohol. Isopropyl alcohol, n-butanol, n-propyl utilizing any. acid
anhydride having from 4 to      alcohol, t-butyl alcohol and s-butyl
alcohol are about 20 carbon atoms during the [err] stage. That    greatly
preferred for use as the alcohol in the is, the acid anhydride is added
after the condense-  -liquid systems of this invention. tion reaction (the
S2 stage) in which a vacuum is    The water based liquid systems of this
inven- gradually applied until a minimum vacuum has   25    tion can be
applied to a variety of substrates for been reached, at which point
commences the [err]       use in paints, and coatings. Examples of specific
stage, that is the vacuum is held and the conden-   uses include either
spray or brush applications as sation continued. Desirably, the anhydride
is      to plastic and metal substrates and the like. added at the late
[err] stage. Some representative     Various conventional dyes, pigments,
and examples of suitable acid anhydrides include   30    colorants can be
utilized in various amounts to trimellitic anhydride succinic anhydride,
phthalic  impart a desired color to the polyester composi- anhydride, and
the like, with trimellitic anhydride  tion whenever a particular color is
desired to be being greatly preferred. The employment of         imparted
to the object coated or painted. The trimellitic anhdride will result in
the polyester  polyesters of this invention can also be employed chains
being terminated (capped) with two car-  35    as a resin for ink. The
polyester solutions of this boxyl groups at each end. The amount of the
acid   invention can also be used as adhesives. One big anhydride which
will be utilized ranges from        advantage to using such liquid systems
as about 1 to 6 mole percent of the total molar        adhesives is that
they are not water soluble and amount of diacid components utilized in the
thus can be used in applications where they are polyester, and preferably
from 2 to 4 mole per-  40    exposed to water. They are particularly useful
for cent. Other techniques which will result in sub-   adhering aluminum
foils to polyethylene tereph- stantial carboxyl termination of the
polyester can  thalate films. They can also be utilized in a wide also be
employed. '                                variety of other types of
laminations and as a The polyesters of this invention are dispersible
primer for polyethylene terephthalate articles so and/or soluble in
water/alcohol solutions. Water   45   that they will more readily accept
printers' ink. will not work well alone as a solvent for these      The
liquid systems of this invention can also be polyesters and neither will
alcohols. The water/   used as hair-spray. Such hair-spray will normally
alcohol systems which are used as solvents         contain from 1 to 10
weight percent polyester and generally contain from about 50 to about 80
preferably from 2 to 5 weight percent based upon weight percent water and
from about 20 to about    the total weight of the liquid system. Liquid 50
weight percent alcohol. These water/alcohol     systems of this type which
are used as hair-spray systems are slightly basic having a pH of at least
can also contain a perfume to impart a pleasing 7. Thus, small amounts of
various bases are        scent or fragrant odor to the spray. added, for
example, sodium  hydroxide or             Since the polyesters of this
invention are not 



ammonium hydroxide, in order to raise the pH of    soluble in water this
hair-spray will not be washed the system to at least 7. It is desirable for
these  out of hair by water. Thus, hair which is set with water/alcohol
systems to be basic in order to      this hair-spray will remain in place
even after neutralize the acid groups on the polyester con-   being "rained
on" since the polyester which acts verting them into salts. Liquid systems
containing  as an adhesive will not be washed out. However, water, an
alcohol, and the polyester will generally   60   [err] can be easily washed
out of the hair have a pH in the range of 7 to 9. It will normally be  by
using a solution of isopropyl alcohol and water preferred for such liquid
systems to have a pH in  or soap (shampoo) and water. the range of 7 to 8.
The pH of these liquid systems  This invention is illustrated by the
following can be easily adjusted to within the range of 7 to 8  examples
which are merely for the purpose of by the addition of an adequate amount
of  55    illustration and are not to be regarded as limiting 5    9
EP 0159283  BI                     10 the scope of the invention or the
manner in which   solvent system described in Example 1. It may be
practiced. Unless specifically indicated otherwise, parts and percentages
are given by                        Example 4 weight.
The same   procedure that was specified in 5     Example 1 was utilized in
this experiment except Example 1                          that the acid
component of the polyester con- 5.7 pounds (2.6 kg) of
dimethylterephthalate,     [err] 45.6 mole percent dimethyl terephthalate,
3.6 pounds (1.6 kg) of ethylene glycol, 2.45        [err] percent dimethyl
sodium sulfo isophtha- pounds (1.1 kg) of neopentyl glycol, and 205
late, 32.2 mole percent isophthalic acid, 15.7 mole grams of dimethyl
sodium sulfo isophthalate   10    percent azelaic acid, and 4.2 mole
percent trimelli- were charged into a polymerization reactor utiliz-  tic
anhydride and the diol component contained ing zinc acetate as the
catalyst. The transesterifi-  73.7 mole percent ethylene glycol and 26.3
mole cation reaction was carried out at 180 to [err]    percent neopentyl
glycol. The resultant polymer When the theoretical amount of methanol was
had an intrinsic viscosity of 0.3 and a glass distilled over 1.37 pounds
(0.62 kg) of isophthalic   is   transition temperature of 35C. This polymer
was acid and 2.8 pounds (1.3 kg) of azelaic acid were   also solvated in
the water/alcohol solution added. The mixture was allowed to react at about
described in Example 1. These examples clearly [err] for 40 minutes under a
nitrogen atmos-        show that the polyester compositions of this phere.
The pressure was then reduced gradually     invention are soluble or
dispersible in water to about 0.1 millimeter of mercury 113.3 Pascals)   20
based solvents containing a mixture of water and and the temperature was
gradually raised to        alcohol. about [err]. This polymerization
reaction was         While certain representative embodiments and carried
out for about one hour with [err] as the    details have been shown for the
purpose of catalyst. The reactor was then pressurized and     illustrating
the invention, it will be apparent to cooled to a temperature of 210 to
[err]. 206   25   those skilled in this art that various changes and grams
of trimellitic anhydride was added to the     modifications may be made
therein without reaction mixture and was stirred under a nitrogen
departing from the scope of the invention. atmosphere for about 30 minutes
at a tem- perautre of 210C. The final product was dis-       Claims charged
and determined to have an intrinsic   30 viscosity of 0.326 and a glass
transition tempera-    1. A liquid system characterized by: ture (Tg) of
[err].                                   (A) a water/alcohol solvent
comprised of from This polyester was readily solvated into a        50 to
80 weight percent water and from 20 to 50 water/alcohoi mixture containing
100 parts of       weight percentof at least one alcohol having from
isopropanol, 300 parts of water, and 3 parts of   35    3 to 5 carbon
atoms; and (B) a polyester com- ammonium hydroxide. This liquid system
could       prised of repeat units which are derived from (a) a be employed
as an adhesive for a variety of         diacid component which is comprised
of (1) from purposes.                                           20 to 90
mole percent of at least one member selected from the group consisting of
dimethyl- Example 2                   40    terephthalate and terephthalic
acid, (2) from 1 to 6 The same procedure that was specified in
mole percent of at least one salt of an organic Example 1 was utilized in
this experiment except    sulfonic acid monomer which contains at least
that the acid component of the polyester con-       one carboxyl group, and
(3) from 7 to 74 mole tained  43.1%  dimethyl terephthalate, 2.9%
percent of at least one member selected from the dimethyl sodium sulfo
isophthalate, 50.9% isoph-   45    group consisting of alkyl dicarboxylic
acids thalic acid, and 3.2% trimellitic anhydride and the  having from 4 to
36 carbon atoms, diesters of diol component contained 27% neopentyl glycol
alkyl dicarboxylic acids having from 6 to 36 and 73% ethylene glycol. The
polyester produced    carbon atoms, aryl dicarboxylic acids having from had
an intrinsic viscosity of 0.25 and a glass     9 to 20 carbon atoms,
diesters of aryl dicarboxylic transition temperature of [err]. This
polyester was   50    acids having from 11 to 22 carbon atoms, alkyl 



also readily solvated in the water based solvent   substituted aryl
dicarboxylic acids having from 9 system described in Example 1.
to 22 carbon atoms, diesters of alkyl substituted aryl dicarboxylic acids
having from 11 to 20 Example 3                          carbon atoms,
dimethylorthophthalate, dimethyl- The same procedure that was utilized in
55   isophthalate, orthophthalic acid, and isophthalic Example 1 was
employed in this experiment          acid; and (b) a diol component which
is com- except that ethylene glycol was the only diol      prised of (1)
from 20 to 100 mole percent ethylene component utilized with the acid
component         glycol, and (2) from 0 to 80 mole percent of one or being
a mixture of 34.2 mole%  dimethyl-           more members selected from the
group consist- terephthalate, 17.8%  isophthalic acid, 41.7%    60   [err]
glycols having from 3 to 12 carbon atoms azelaic acid, 2.8% dimethyl sodium
sulfo isoph-    and glycol ethers having from 4 to 12 carbon thalate, and
3.5% trimellitic anhydride. The poly-  atoms; wherein the chain ends of the
polyester ester produced had an intrinsic viscosity of 0.3   have been
reacted with an acid anhydride in an and had a glass transition temperature
of [err]. It  amount of 1 to 6 mole percent of the total molar was also
readily solvated in the water/alcohol   65   amount of the diacid
component; and wherein - 6    9              EP 0159 283   1
10 the scope of the invention or the manner In which  solvent system
described in Example 1. it may be practiced. Unless specifically indicated
otherwise  parts and percentages are given by                     Example 4
weight.                                             The same  procedure
that was specified In 5    Example 1 was utilized in this experiment except
Example 1                         that the acid component of the polyester
con- 5.7 pounds (2.6 kg) of dimethylterephthalate,   [err] 45.2 mole
percent dimethyl torephthalate, 3.6 pounds (1.6 kg) of ethylene glycol,
2.45        [err] percent dimethyl sodium sulfo isophtha- pounds (1.1 kg)
of neopentyl glycol, and 205      late, 32.2 mole percent isophthalic acid,
15.7 mole grams of dimethyl sodium sulfo isophthalate   10   percent
azelaic acid, and 4.2 mole percent trimeili- were charged into a
polymerization reactor utiliz-  tic anhydride and the diol component
contained ing zinc acetate as the catalyst. The transesterifi-  73.7 mole
percent ethylene glycol and 26.3 mole cation reaction was carried out at
180 to 200C.   percent neopentyl glycol. The resultant polymer When the
theoretical amount of methanol was       had an intrinsic viscosity of 0.3
and a glass distilled over 1.37 pounds (0.62 kg) of isophthalic  15
transition temperature of [err]. This polymer was acid and 2.8 pounds (1.3
kg) of azelaic acid were  also solvated in the water/salcohol solution
added. The mixture was allowed to react at about  described In Example 1.
These examples clearly [err] for 40 minutes under a nitrogen atmos-
show that the polyester compositions of this phere. The pressure was then
reduced gradually   invention are soluble or dispersible in water to about
0.1 millimeter of mercury (13.3 Pascals)   20    based solvents containing
a mixture of water and and the temperature was gradually raised to
alcohol. about [err]. This polymerization reaction was       While certain
representative embodiments and carried out for about one hour with [err] as
the  details have been shown for the purpose of catalyst. The reactor was
then pressurized and    illustrating the invention, it will be apparent to
cooled to a temperature of 210 to [err]. 206   25   those skilled in this
art that various changes and grams of trimellitic anhydride was added to
the   modifications may be made therein without reaction mixture and was
stirred under a nitrogen  departing from the scope of the invention.
atmosphere for about 30 minutes at a tem- perautre of [er]r. The final
product was dis-     Claims charged and determined to have an intrinsic  30
viscosity of 0.326 and a glass transition tempera-  1. A liquid system
characterized by: ture (Tg) of [err].                                  (A)
a water/alcohol solvent comprised of from This polyester was readily
solvated into a      50 to 80 weight percent water and from 20 to 50
water/alcohol mixture containing 100 parts of     weight percent of at
least one alcohol having from isopropanol, 300 parts of water, and 3 parts
of  35    3 to 5 carbon atoms; and (B) a polyester com- amntbnium
hydroxide. This liquid system could     prised of repeat units which are
derived from (a) a be employed as an adhesive for a variety of       diacid
component which is comprised of (1) from purposes.
20 to 90 mole percent of at least one member selected from the group
consisting of dimethyl- Example 2                  40    terephthalate and
terephthalic acid, (2) from 1 to 6 The same procedure that was specified in
mole percent of at least one salt of an organic Example 1 was utilized in
this experiment except  sulfonic acid monomer which contains at least that
the acid component of the polyester con-     one carboxyl group, and (3)
from 7 to 74 mole tained 43.1%  dimethyl terephthalate, 2.9%        percent
of at least one member selected from the dimethyl sodium sulfo
isophthalate, 50.9% isoph-  45    group consisting of alkyl dicarboxylic
acids thalic acid, and 3.2% trimellitic anhydride and the  having from 4 to
36 carbon atoms, diesters of 



diol component contained 27% neopentyl glycol     alkyl dicarboxylic acids
having from 6 to 36 and 73% ethylene glycol. The polyester produce
carbon atoms, aryl dicarboxylic acids having from had an intrinsic
viscosity of 0.25 and a glass    9 to 20 carbon atoms, diesters of aryl
dicarboxylic transition temperature of 64C. This polyester was   50
acids having from 11 to 22 carbon atoms, alkyl also readily solvated in the
water based solvent  substituted aryl dicarboxylic acids having from 9
system described in Example 1.                   to 22 carbon atoms,
diesters of alkyl substituted aryl dicarboxylic acids having from 11 to 20
Example 3                         carbon atoms, dimethylorthophthalate,
dimethyl- The same procedure that was utilized in  55   isophthalate,
orthophthalic acid, and isophthalic Example 1 was employed in this
experiment        acid; and (b) a diol component which is com- except that
ethylene glycol was the only diol    prisedof(1)from 20 to 100 mole percent
ethylene component utilized with the acid component       glycol, and (2)
from 0 to 80 mole percent of one or being a mixture of 34.2 mole%
dimethyl-         more members selected from the group consist-
terephthalate, 17.8%  isophthalic acid, 41.7%   60   [err] glycols having
from 3 to 12 carbon atoms azelaic acid, 2.8% dimethyl sodium sulfo isoph-
and glycol ethers having from 4 to 12 carbon thalate, and 3.5% trimellitic
anhydride. The poly-  atoms; wherein the chain ends of the polyester ester
produced had an intrinsic viscosity of 0.3  have been reacted with an acid
anhydride in an and had a glass transition temperature of [err] it  amount
of 1 to 6 mole percent of the total molar was also readily solvated in the
water/alcohol   65   amount of the diacid component; and wherein - 6    EP
0 159 283  B1                  12 said liquid system has a pH of at least
7.          Mol-% elnor odor mehrerer Komponenten, aus* 2. A liquid system
as specified in claim  1      gewihlt aus der Gruppe, die sus Glykolen mit
3 characterized In that said alcohol Is selected from  bis 12
Kohlenstoffatomen und Glykolethern mit 4 the group consisting of isopropyl
alcohol, n-       bis 12 Ktihldnstoffatomen besteht, wobel die Ket-
butanol, n-propyl alcohol, tert-butyl alcohol, s-    5    tenenden des
Polyesters mit elnem  Slure. butyl alcohol, and isobutanol.
anhyd~ld in elner Menge von 1 bis 6 Mol-% der 3. A liquid system as
specified in claim 1 or     ( rasarmtmenge der Disaurekomponente umge-
characterized in that said liquid system containb    17t worden sind, und
wobei das flOssige System from 1 to 60 weight percent of said polyester.
einen pH von wenigstens 7 besitzt. 4. A liquid system as specified in claim
1 or 2    '0  2. FlOssiges System nach Anspruch 1, dadurch characterized in
that said liquid system contains  gekennzeichnet, daB der Alkohol Bus der
Gruppe from 5 to 40 weight percent of said polyester.     ausgewihit wird.
die aus Isopropylalkohol, n- 5. A liquid system as specified in any of the
Butanol. n-Propylalkohol, tert.-Butylalkohol, a- preceding claims
characterized in that said poly-  Butylalkohol sowie Isobutanol besteht.
ester has a molecular weight of about 1000 to   15   3. FlOssiges System
nach Anspruch 1 oder 2, about 7000.
dadurch gekennzeichnet, dae des flOssige System 6. A liquid system as
specified in claim 1, 2 or 5  1 bis 60 Gew.-% des Polyesters enthilt.
characterized in that said liquid system contains    4. FlOssiges System
nach Anspruch 1 oder 2, from 10 to 30 weight percent of said polyester.
dadurch gekennzeichnet, daB das flOssige System 7. A liquid system as
specified in any of the    20    5 bis 40 Gew.-% des Polyes^ers enthilt.
preceding claims characterized in that said salt of  5. FlOssiges System
nach einem der vorherge- an organic sulfonic acid monomer is an alkali salt
henden AnsprOche, dadurch gekennzeichnet, daB of a sulfo dialkyl
isophthalate and wherein said'  der Polyester ein Molekulargewicht von
ungefihr polyester is carboxyl terminated with trimellitic  1000 bis
ungefahr 7000 besitzt. anhydride.                                   25
6. FiOssiges-System nach Anspruch 1, 2 oder 5, 8. A liquid system  as
specified in claim 1       dadurch gekennzeichnet, daB des flufssige System
characterized in that said liquid system is a hair-  10 bis 30 Gew.-% des
Polyesters enthilt. spray.                                               7.
FlOssiges System nach einem der vorherge- 9. A liquid system as specified
in any of the     henden Ansprrlche, dadurch gekennzeichnet, daB preceding
claims characterized in that said liquid   30    des  Salz  eines
organischen  Sulfonsaure- system has a pH in the range of 7 to 8.
monomeren emn Alkalisalz eines Sulfodialkyliso- 10. A liquid system as
specified in claim 9      phthalats ist, wobei der Polyester mit
Trimellith- characterized in that the pH of said liquid system
soureanhydrid Carboxyl-terminiert ist. is adjusted by the addition of
ammonium              8. FlOssiges System nach Anspruch 1, dadurch
hydroxide.                                   35    gekennzeichnet, daB das
flussige System  ein Haarspray ist. Patentanspruche
9. FlOssiges System nach einem der vorherge- henden AnsprOche, dadurch
gekennzeichnet, daB 1. Flussiges System. gekennzeichnet durch:       des
flOssige System einen pH im Bereich von 7 bis (A) ein
Wasser/Alkohol-L6sungsmittel aus 50   40    8 besitzt. bis 80 Gew.-% Wasser
und 20 bis 50 Gew.-%            10. Flussiges System nach Anspruch 9,
dadurch wenigstens  eines  Alkohols  mit 3  bis 5          gekennzeichnet,
daB  der pH  des flussiges 



K...."   Kohlenstoffatomen und (B) einen Polyester aus   Systems durch
Zugabe von Ammoniumhydroxid sich wiederholenden Einheiten, die zuruckgehen
eingestellt ist. auf (a) eine Disiurekomponente aus (1) 20 bis 90   45
Mol-% wenigstens einer Komponente, ausge-          Revendications wAhit aus
der Gruppe, die aus Dimethyl- terephthalat und Terephthaldiure besteht, (2)
1      1. Systeme liquide caracteris6 par: bis 6 Mol-% wenigstens eines
SeIzes eines orga-     (A) un solvant d'eau/alcool comprenant 50 a nischen
Sulfonsiuremonameren, des wenigstens   50    80% en poids d'eau et 20 a 50%
en poids d'au eine Carboxylgruppe enthilt und (3) 7 bis 74 Mol-  moins un
alcool contenant 3 a 5 atomes de % wenigstens einer Komponente, ausgewihlt
carbone;-at tB) un polyester comprenant des aus der Gruppe, die aus
Alkyldicarbonsaure mit 4   motifs p6riodiques derivant de la) unrcomposant
bis 36 Kohlenstoffatomen, Diestern von Alkyl-      diacide constitu6 de (1)
20 a 90% molaires d'au dkcarbonsauren mit 6 bis 36 Kohlenstoffatomen,   55
moins un membre choisi parmi le groupe com- Aryidicarbonsiuren mit 9 bis 20
Kohlenstoff-       prenant le t6rephtalate de dimethyle et l'acide atomen,
Diestern von Aryidicarbonsiuren mit I1    t6rdphtalique, (2) de I a 6%
molaires d'au moins bis 22 Kohlenstoffatomen, Alkyl-substituierten    un
sel d'un monomere d'acide sulfonique organi- Aryidicarbonsiuren  mit 9  bis
22  Kohlen-         quo contenant au moins un groupe carboxyle, et
stoffatomen, Diestern von Alkyl-substituierten   6'   !? de 7 a 74%
molaires d'au moins un membre Aryldicarbonsiuren mit 1.1 bis 20 Kohlen-
choisi parmi le groupe comprenant des acides stoffatomen,
Dimethylorthophthalat, Dimethyl-     alkyl-dicarboxyliques contenant 4 a 36
atomes de isophthalat, Orthophthalsure und lsophthal-      carbone, des
diesters d'acides alkyJ-dicarboxyli- siure besteht. und lb) eine.
Diolkomponente aus   ques contenant 6 a 36 atomes de carbone. des (1) 20
bis 100 MgI-% Ethylenglykol und (2) 0 bis 80   65    acides
aryl-dicarboxyliques contenant 9 a 20 7    -    13               EPOS9283
BI                       14 atomes de carbons, des diesters d'acides aryl-
4. Systime liquids selon la revendication I ou dicarboxyliques contenant.
11 A 22 atomes de        2, caracteris6 en co qu'il contient 5 a 40% en
poids . carbone, -des acides aryl-dicarboxyliques substi-  du polaiter.
tues par un groupo alkyle contenant 9 A 22 atomes     5. Systbme liquids
selon lune quelconque des de carbons, des diesters d'acddes aryl-dicarbc..
'sij -  5  revendlations pr6c6dontes, carad6ris6 en co que ques substitu6s
par un groups alkyle et contonant   le polyester a un poids mol6culaire
d'onviron 11 a 20 atomes de carbons, l'orthophtalate de         )O a
onviron 7.000. dimethyle, Iisophtalate de dim6thyle, I'acide         o.
Systeme liquido selon les revendications 1. 2 orthophtalique et racide
isophtalique; et (b) d'un  Du 5, caract6ris6 en ce qu'il contient 10 A 30%
en composant diol comprenant (1) 20 a 100%    IC    poids du polyester. *
molaires; d'6thylene-glycol, at 12) 0 a 80%           7. Systeme liquids
selon l'une quelconque des molaires d'un ou plusieurs membres choisis
revendications precedentes, caracteris6 en co quo parmi le groups
cornprenant des glycols conte-      le sel d'un monomere d'acide sulfonique
organi- nant 3 a 12 atomes de carbons et des glycol-        quo est un sel
alcalin d'un sulfo-dialkyliso- ethers contenant 4 a 12 atomes de carbons,
les   1S    phtalate, tandis quo le polyester est tormine par extr6mites
des chamens du polyester ayant ete       un groups carboxyle avec
l'anhydride trimel- mises a reagir avec un anhydre d'acide en une
litique. quantit6 de I a 6% molaires de la quantite molaire   8. Systeme
liquids solon la revendication 1, totale du composant diacide, tandis quo
le sys-     caract6ris6 en co qu'il est une pulv6risation pour teme liquids
a un pH d'au moins 7.            20    cheveaux. 2. Systeme liquide selon
la revendication 1.        9. Systeme liquids selon lune quelconque des
caracteris6 en ce quo l'alcool est choisi parmi le  revendications
pr6c6dentes, caract6ris6 on ce groups comprenant l'alcool isopropylique, le
n-     qu'il a un pH so situant dans l'intervalle allant de 7 butanol,
I'alcool n-propylique, I'alcool terL-butyli-  a a. que, I'alcool
s-butylique et l'isobutanol.   25      10. Systemo liquids selon la
revendication 9, 3. Systeme liquids selon Ia revendication 1 ou
caracterise en Ce quo le pH de celui-ci est rigli par 2, caracterise en ce
qu'il contient 1 a 60% en poids  l'addition d'hydroxyde d'ammonium. du
polyester. 30 35 E0 *5 so 6'' 8    


