
P001 00403-Foreign Countries - 1 - Stabilization of polvols The
invention relates to a method of stabilizing polyols and also
mixtures containing polyols and stabilizers.    Polyols, in
particular aliphatic dihydroxy, trihydroxy or tetrahydroxy compounds,
have great 5importance in industry because of their many possible
uses. They are oxidation-resistant under normal conditions and are
therefore typically stored under air. If such polyalcohols are then
used for subsequent reactions in which acidic conditions are created,
e.g. with the objective of ester formation, discolouration which
makes the downstream product unusable or unsalable frequently occurs
despite the typically high purity of the polyol used. 10There is
therefore a need for a method which reduces such undesirable
discolouration. We have now found a method of stabilizing polyols,
which is characterized in that one or more compounds of the formula
(I) or (II), OH   (I)  (1)  15 where is 1, 2, 3 or 4, preferably 2 or
3, mis 1,2 or 3, preferably 1 or 2, is 2,  20Qis sulphur or CI
-C4-allcylene, preferably CI-C4-allcylene, and the radicals RI are
each, independently of any other radicals RI present, C1-C8-alkyl or
CI-Cralkoxy,  P001 00403-Foreign Countries 



- 2 - where at least one ortho position of the two phenyl rings in
the formula (II) or the phenyl ring in the formula (I) must be
substituted by a secondary or tertiary radical, are added to the
polyols.       Alkyl or alkylene or alkoxy is in each case
independently a straight-chain, branched or 5unbranched, optionally
cyclic, alkyl or allcylene or alkoxy radical. CI-Cs-Alkyl is, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl and
tert-butyl, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
neopentyl, 1-ethylpropyl, cyclohexyl or 2-methylcyclohexyl,
preferably methyl, tert-butyl or cyclohexyl.        C1-Cs-Alkoxy is,
for example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
sec-butoxy and 10tert-butoxy, neopentoxy, cyclohexoxy, cyclopentoxy
and n-hexoxy. CI-C4-Alkylene is, for example, methylene, ethanediyl,
1,2-propanediyl, 1,3-propanediyl, 1,4-butanediyl, 2,3-butanediy1 or
1,3-butanediyl, preferably methylene. Preferred compounds of the
formula (I) are: 2,6-bis[tert-butyl]-4-methylphenol] (BHT),
2,4,6-tri-t-butylphenol; 2- and 3-tert-butylhydroxyanisole and
mixtures thereof (BHA). 15Preferred compounds of the formula (II)
are: 2,2 '-methylenebis [4-methyl-6-(a-methylcyclohexyl)phenol], 2,2
'-methylenebis[4-methy1-6-cyclohexyl)phenol] (ZICF),
2,2'-methylenebis(4-methy1-6-tert-butylphenol),
2,2'-methylenebis[6-tertbuty1-4-ethylphenol],
2,2'-methylenebis[6-tert-butyl-4-methylphenol] (BKF),
4,4'-methylenebis[2,6-di-tert-butylphenol],
4,4'-methylenebis[6-tert-buty1-2-methylphenol], with special
20preference being given to
2,2'-methylenebis[4-methy1-6-cyclohexyl)phenol] and 2,2'-methylene-
bis[6-tert-buty1-4-methylphenol]. The abovementioned compounds of the
formulae (I) and (II) can be used individually or as mixtures.
For the purposes of the present invention, polyols are compounds
which bear at least two, 25preferably two, three or four, hydroxy
groups of which at least one, preferably all, is/are bound to an
aliphatic carbon atom. Preferred polyols are aliphatic polyols such
as 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, octane-1,8-diol,
decane-1,10-diol, trimethylolpropane, ditrimethylolpropane,
pentaerythritol, neopentyl glycol, ethylene glycol, diethylene
glycol, triethylene glycol, tetraethylene glycol, 30polyethylene
glycol, 1,3-butylene glycol and 1,4-cyclohexanediol or mixtures
thereof.  P001 00403-Foreign Countries - 3 - Particularly preferred
polyols are1,6-hexanediol, octane-1,8-diol, decane-1,10-diol, 



trimethylolpropane, ditrimethylolpropane, pentaerythritol,
1,4-cyclohexanediol or mixtures thereof. Very particularly preferred
polyols are hexane-1,6-diol and trimethylolpropane. 5The total amount
of compounds of the formulae (I) and (II) added is, for example, from
0.0001 to 60% by weight, preferably from 0.0001 to 2.0% by weight,
particularly preferably from 0.001 to 1.0% by weight, very
particularly preferably from 0.001 to 0.1% by weight and even more
preferably from 0.002 to 0.8% by weight.        The invention also
encompasses mixtures containing polyols and at least one compound of
the 10formula (I) or (1). Preference is given to mixtures containing
polyols and at least one compound of the formula (I) or (H) in which
the proportion by weight of the polyols is at least 40%, preferably
at least 90%, particularly preferably at least 95% and very
particularly preferably at least 98%, and the total content of
compounds of the formulae (I) and (II) in the mixture is from 0.0001
to 60% by weight,  15 preferably from 0.0001 to 2.0% by weight,
particularly preferably from 0.001 to 1.0% by weight, very
particularly preferably from 0.001 to 0.1% by weight and even more
preferably from 0.002 to 0.8% by weight.     Mixtures having a high
content of compound of the formula (I) or (II) can also be used as
masterbatch in order to achieve the final concentrations mentioned
above in preferred ranges more 20easily, and these are likewise
preferred as raw material for the ready-to-use mixtures. The mixtures
of the invention can be solid or liquid. The mixtures of the
invention preferably contain 2% by weight or less, preferably 1% by
weight or less, of materials which are not polyols or compounds of
the formula (I) or (111). Among the abovementioned mixtures,
particular preference is given to those in which the polyols  25 are
selected from the group consisting of: preferred polyols are
1,6-hexanediol, 1,4-butanediol, pentaerythritol, neopentyl glycol,
trimethylolpropane, pentaerythritol, polyethylene glycol,
1,3-butylene glycol.     The polyols which have been stabilized in
this way or the mixtures of the invention are particularly suitable
in a process for preparing polyesters, preferably a process carried
out under acidic 30conditions, where the term "acidic" refers to a pH
which, based on an aqueous comparative scale  P001 00403-Foreign
Countries - 4 - under standard conditions, is less than 7.0. The
abovementioned preferred ranges for the contents of polyols and
compounds of the formulae (I) and (II) apply in the same way. Such
processes for preparing polyesters are adequately known to those
skilled in the art and comprise, for example, the preparation of
polyesters by reaction of polyols with polycarboxylic 5acids with
elimination of water, optionally in the presence of catalysts. The
reaction temperatures here can be, for example, from 20 to 240C,
preferably from 40 to 190C. The compounds of the formulae (I) and
(II) which are added surprisingly have no adverse effect on the
esterification process but largely avoid undesirable discolouration
even at high process 



temperatures. According to the invention, it is normally possible to
limit the discolouration to a 10colour number of less 100 APHA,
preferably to 60 or less. The invention is illustrated by the
Examples without being restricted thereto.  P001 00403-Foreign
Countries - 5 - Experiments: 100 g in each case of the mixture of
1,6-hexanediol and stabilizer to be examined were placed in a 11
four-neck flask and heated by means of a heating mantle at 130C for 4
hours while stirring. 100 g of adipic acid was subsequently
introduced into the resulting melt while continually passing  5
nitrogen over the melt, resulting in the melt cooling to about
80-90C. The mixture was subsequently heated to 175C over a period of
5 minutes and allowed to react at this temperature for 10 minutes.
The water vapour formed in the esterification was discharged. After
the end of the reaction time, the colour number of the melt was
determined at 130C in an 11 mm round cuvette. Calibration was in each
case carried out against water (APHA colour number = 0), in each case
10immediately before the measurement. The experimental results are
summarized in the following table: Example Amount Stabilizer APHA
colour number 1 0 none 700 2** 0.05% Cyclohexen-3-ylidenemethyl
benzyl ether 500 



3** 0.05% Pentaerythritol bis[cyclohexen-3-y1-1-formyl]acetal 100 4
1% 2,6-Bis[tert-butyl]-4-methylphenol] 15 5* 0.1%
2,6-Bis[tert-butyl]-4-methylphenol] 18 6 0.05%
2,6-Bis[tert-butyl]-4-methylphenol] 9 7 0.025%
2,6-Bis[tert-butyl]-4-methylphenol] 23 8 0.01%
2,6-Bis[tert-butyl]-4-methylphenol] 56 9 0.025% 



2,2'-Methylenebis[6-tert-butyl-4-methylphenol] 50 10 0.025%
2,2'-Methylenebis[4-methyl-6-cyclohexylphenol] 60 11** 0.025% Mixture
of allcylated styrylphenols 500 12** 0.025% Mixture of styrylphenols
700 13 0.025% Mixture of 2- and 3-tert-butylhydroxyanisole 60  15use
of caproic acid instead of adipic acid **examples for comparison
P001 00403-Foreign Countries - 6 - Antioxidants used for examples
which are not according to the invention: Cyclohexen-3-ylidenemethyl
benzyl etherPentaerythritol his[cyclohexen-3-y1-1-formyl]acetal 



P001 00403-Foreign Countries - 7 - Claims 1. Method of stabilizing
polyols, characterized in that one or more compounds of the formula
(I) or (II), 2.  OH  5  (I)   where is 1, 2, 3 or 4, nais 1, 2 or 3,
10pis 2, is sulphur or C1-C4-alkylene, and the radicals RI are each,
independently of any other radicals RI present, C1-C8-alkyl or
CI-C8-alkoxy,              where at least one ortho position of the
two phenyl rings in the formula (II) or the phenyl 15ring in the
formula (I) must be substituted by a secondary or tertiary radical,
are added to the polyols. 3. Method according to Claim 1,
characterized in that 1,4-butanediol, 1,5-pentanediol,
1,6-hexanediol, octane-1,8-diol, decane-1,10-diol,
trimethylolpropane, ditrimethylolpropane, pentaerythritol, neopentyl
glycol, ethylene glycol, diethylene glycol, triethylene 



20glycol, tetraethylene glycol, polyethylene glycol, 1,3-butylene
glycol and 1,4-cyclohexane- diol or mixtures thereof are used as
polyols.  P001 00403-Foreign Countries - 8 - (BHA),
2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)phenol],
2,2'-methylenebis[4- methy1-6-cyclohexyl)phenol](ZKF),
2,2'-methylenebis(4-methy1-6-tert-butylphenol), 2,2
'-methylenebis[6-tert-butyl-4-ethylphenol],2,2 '-methylenebis [6
-tert-buty1-4-methyl-             phenol] (BICF),
4,4'-methylenebis[2,6-di-tert-butylphenol],
4,4'-methylenebis[6-tert-buty1- 52-methylphenol] or mixtures thereof
are used as compounds of the formula (I) or (II). 4. Mixtures
containing polyols and at least one compound of the formula (I) or
(1) according to Claim 1. 5. Mixtures according to Claim 4,
characterized in that the polyols specified in Claim 2 are present
either individually or as a mixture. 106.Mixtures according to Claim
4 or 5, characterized in that the compounds specified in Claim 3 are
present either individually or as a mixture as compounds of the
formulae (I) and (II). 7.Mixtures according to any of Claims 4 to 6,
characterized in that the total amount of compounds of the formulae
(I) and (II) is from 0.0001 to 60% by weight. 158.Use of mixtures
according to any of Claims 4 to 7 in a process for preparing
polyesters. 9. Process for preparing polyesters, characterized in
that mixtures according to any of Claims 4 to 7 are used. 10.
Polyesters prepared by a process according to Claim 9. 


