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PO01 00403- For e(l) gn %ﬁgﬁt roluggesi 1 - Stabiljzation of polvols The

invention relates to a nethod of stabilizing polyols and al so

m xtures cQphaknis 9P 11@43 and stabilizers. Pol yol s, in
particuIarﬂﬁéﬁ%%é%Tréﬁﬁydroxy, trihydroxy or tetrahydroxy compounds,
have great 5inportance in industry because of their many possible

uses. They Tarenvertidatiatss ia 2 gietipd nf staibizng proyaleindcdsednixiupsssomtpidingpelyols and
therefore t Qﬁﬁé%ly stored under air. |If such polyal cohols are then

used for subsequéent reactions in which acidic conditions are created,
e.g. with the objective of ester formation, discolouration which

makes t he dolyabi ire amtiprladaigthatim dbadory, arihyinedl abteeafydey ertipyumis,chive great

despi t.e the typically hi urity.,of the polyol used. 10There isS.

her ePor o Suriincs i Pl heBse b it B o Uy Spfan Sisant under
di scol our atbmel coéitivay endmentheefonetypicaBt el widersdiabi | i zi ng pol yol s,

which is characterized in that one or nore conpounds of the formula

) ms 1, oMtmelpolytlabs Yeriitd S SSheedis e e spngons e Shatd,

- C4-al | cyl enewitarted ebjadiivy oflesteidforhation] éiB@lovadtidn tWhechr @alics aleSddRins@dag product

each, independently of any other radicals Rl presept, Cl-C8-al kyl or
a -Cral koxgmpusa?;eeiglﬁelaﬁg_ p@ﬁe@ﬁl)é?lcceﬁ FSPite typm%hy ﬁlgg purity of the polyol'used.
10 There 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 (I1),
OH
(=)
n
@
OH
Q ( R’ )
m
p
C
15
where
n is 1, 2, 3 or 4, preferably 2 or 3,
m is 1, 2 or 3, preferably 1 or 2,
p is 2,
20 Q is sulphur or C,-C;-alkylene, preferably C,-C;-alkylene, and

the radicals R! are each, independently of any other radicals R' present, C;-Cg-alkyl or
C,-Ci-alkoxy,
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- 2 - where at |east 3%% ortho position of the two phenyl rings in

the fornula (11) or the phenyl ring in the fornula (1) nust be
substituted by a secondary or tertiary radical, are added to the

pol yol s I XV 1l ach .
i ndependentwhgreaﬁé ¥tj On% ft 3 E%%ltﬁ& f?%n@ﬁ’ﬁ% 1¥r n%%r rtlgeng ﬁné@?@p?riﬂéen%l}epv g m
cyclic, al kyd fomuula(l} myéteerelbsmmaﬂ kpx yecpmblincaltertiCly r4dseall kyl is, for
exanple, nmet hyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl and
tert-butyl thbeutyI 2-met hyl butyl, 3-nmet hyl butyl,
neopentyl , aTad@%ﬂ$¥$%9 Oﬁecyclohexyl or 2-methyl cycl ohexyl,

preferably nethyl tert-butyl or cycl ohexyl. Cl- Cs- Al koxy i s,

for exanpl e&lkyi‘edzmaﬂsy],en@toh(ﬁﬂwxyrﬁﬁpinomhycasd: sojepapiently, ansthaighoxhajn, branched or
sec- byt oxy 0 tox e cl ohgxoxy, cycl opent oxy

and nghexoxyglr"‘"a‘:‘lJfl {lepﬁfl’ ¥%1c aﬂ(y?? Z\Ekyg%?é%‘iﬁ% Xyﬁ%‘f‘f?ij)l ene, ethanediyl,

1, 2- propanediyl, 1, 3- propanedlyl 1, 4- but anedi yl, 2, 3-butanediyl or

1, 3- butaned]&h%ﬂpneédbm@hymhemuyﬂemmﬂ BmeﬁgtnﬁﬂanMnemqﬁsae&nﬂhmdtmrbMyL

2 a6 o1 - PR SRehdREv Tl Y BBy b SaMs ey cvelobexy or

m Xt ur es t hahaBficycBHyl, ptdfaef ermhel eipaundslonéxyl.he formula (I1)
are: 2,2 '-nethylenebis [4-nethyl-6-(a- nethylcyclohexyl)phenol] 2,2

2: r27E E rr]%![ ﬁ;l%b:gsﬁfﬂgcggt %?rrﬁ)ﬁr%%lc,ltlg%?)%u% thxgﬂg lﬁ%ﬁ:p%y, 1sopropoxy, n-butoxy, sec-butoxy and

2, 2' -1pet hy kenahos] fecbeftéivéybhdrl, Rytiph@tal kad n-hexoxy.
(2, 2' - met hyl enebi s[ 6-tert - butyl - 4- net hyl phenol ] (BKF),

4, 4" - net hyl i.s[2,6-di-tert-butyl phenol ], . . .
44 ot hy ICEmErIBIaeC B 1 pupyDis YEPRYFBh eI v §Arepeicaf. 1-propancdis
20pr ef er enqg-thi@inB@yQYR B ditah&iyl or 1,3-butanediyl, preferably methylene.

2, 2" - et hyl enebi s[ 4- met hyl- 6- cycl ohexyl ) phenol ] and 2, 2' - net hyl ene-

bls[6 tert 4- et hyl p enoI The above ti s, of th

f or nul ae (|5“'%ﬂ% CPTPOREs efamru#r’d "53 teag e Qﬂphenoll (BHT),
For the DUQ%@ﬁt—BﬁiylﬁH%ﬁolpI-%ﬁ@ Bltert-RUARYdrOanifé Ml 1Six Rk 106D ORINAS

whi ch bear at |least two, 25preferably two, three or four, hydroxy

grou ich at | east referably all, is/are bound to an
alipﬁgt ?gﬁﬂgﬂchBﬂiﬁﬁ?ég%@Pg H@Wﬁbls are aliphatic polyols such

as 1,4-butaned|ol, 1, 5- pent anedi ol , 1, 6- hexanedi ol , octane-1, 8-diol,
decane- 1, 1@; m{hylehéﬂlé’[l’—hﬁﬁiypb-m @@mpls:yclaiekmpmeﬁdwl :@h’pmeaﬂaebis[4-methyl-6-cyc1o-
pentaerythrlt neo et hyl col , diethyl ene ,

O ycol .t PERpIER G0 e ieae Ry e b S mo gty Sy elsncbis-tr
gl ycol, 1 Buipua. ydhwgeelﬁi]ycgb .aaﬂyléne{brsfatemh@acmeehymhem NBKEY) €84’ -methylene-

thereof PO01 00403- Foreign Countries - - artrcularly preferred
{)ol yol s ar &1[%60-Aidsaheyirgenollpct éﬂemith@-e’éﬁbtﬁﬁ tegfdutyhrémethyinhgaal), | with  special
20 preference being given to 2,2°-methylenebis[4-methyl-6-cyclohexyl)phenol] and 2,2’-methylene-

bis[6-tert-butyl-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,
25 preferably 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,
30 polyethylene glycol, 1,3-butylene glycol and 1,4-cyclohexanediol or mixtures thereof.
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tri met hyl ol propane, rimet hyl ol propane, pentaerythritol,

1, 4- cycl ohexanedi ol or m xtures thereof. Mery particularly preferred
pol yol s are hexane-1, 6-di ol and trinmet hyI oI propane 5The total anount

of conpoun nd (4! np

0.0001 to %@gglahg\erp;%{&gdpre er ab fréé}tﬁg%%g{%l ?Léo)/bb ot hecﬁ?e{mml
parti cul ar ltymgh@blprophxey ﬂmm&tﬁ&l@ﬁfbpdrm, 1pcfdelythrite] gh4 pyd/cﬂ'lleyanedlol or mixtures
parti cul arI%/ epreferably from0.001 to 0.1% by wei ght and even nore
preferably T7om 0.002 to 0.8% by wei ght. The invention al so
enconpasses m xtures containing polyols and at | east one conpound of

t he 10f or mMeay gdricutatly (pigferrddrpefyels @redexars- 1gfi-diehant] arimathgloip@pareont ai ni ng

pol yol s and at Ieast one conpound of the forrrula (1) or (H in which

1%, 230004 S Bl ! 0 A58BES (52 G e o

parti culjar I6]?°/u|df])e¢/?g}abﬂnlyfe&ﬂalyll ieﬁﬁt)é)%l‘l’/rl;o :am b%/hhﬁlgllgtp?hlce@ﬂy pn;d:ferﬂi'l}(r) frgrg 0.001 to
conmpounds e farnul ae [ xture is fro
o 6056 by b, VIR HEmer by o Qo 0! 50 GhiFhyuerigih atd e more

parti cul ar lpyef@aigf aball.on2ké 08%dyAieht.0 1. 0% by wei ght, very

particularly preferably fromO0.001 to 0 1%by wei ght and even rmre
preferably,lf rom0.002 to 0.8% by vvergg %res aving a hig
content of WEADGHIE B0 ?9?8‘“?*5‘?%1‘%“(‘1 JeoBipining 130136’ Ang) & easfeoqrs@alpagnd of the
mast gpbat chorilaqnde(It 0 achi eve the final concentrations nentioned
above in preferred ranges nore 20easily, and these are |likew se
(preferred s raw material for the ready-to-use m xtures. The_m xtur

of the i nveREFERFedRHvEE SyKipes S?Htfrlrlaapeyo TR 3tilsast e sorproupdh af the formula (1) or

i nventl on prefhekmbh YheCRBhcRidh BYaBhET @8 HoRbls! leﬁtsreasr@rzre%ebaabéryb d;l% st 90%,
wei ght or less, of materials which are not polyols or conpoun

t he for mul aalrﬂrtjlarar peierabfy aidfih g trrad aspvearitHarg maeforbly ot feagt, 98%, i the total

particul ar cQﬁté‘t{t%f @&%uh&% cﬁﬂt%%nmaet(b%e (tinn Wi Fikeutd 1S R /0 to &% BY Geight,
sel ected fromthe group consisting of: preferred polyols are

1, 6- Héxaned'r&tﬁfrrablbifr& 09héeI2 8o, bmws@a%wiwhmreferﬁléméremWO1gtp>lél% by weight,

tri met hyl olyBy 0RARG.PEREABIY A oo (Phs WA ERR HVEQE preferably f

1, 3- butyl englrygjlg Fr?&@ F1e pol yo1 s rgr hag{lljeﬂﬁeen Stabiiized | rom0002 o

this way ol ?m@wmhtur es of the inventi on are particularly sui tabl e

in a process for preparing polyesters, preferably a process carried

out under afikdig roGaNhkh

whi ch, bas on an agueo%s%ggtﬁ%\aﬁéoﬁl wrgdcgfmp %%181!{96% 063@%%%&58 1 REl as

Count ri es -magterbaigh dteerdertta nclagvd thedind] tanomgratiéns neaanet hbu’ve?nmefeﬂiheranges more

abov nt i I t n f

Conp?gﬁ ds %?s?l?hagd?%:r% £rgggév€l€%?§fe%&{ 213 r%"v? m%%PSI%n} tﬁef‘ ﬁ:ad)Pt% L0 m?xt resS ch
rocesses for preparing polyesters are adequat ely known to those

gki | | ed i nThaeixives efiibe mpention san befsolid @ximmgl e, t he preparation of

pol yesters by reaction of polyols with polycarboxylic 5acids wth

elimnatio

Feaction t anpaieelen Bl BOA blofrldl dRBEIRRTURAOL RS LT g W uciatt o

pr ef er abl y ldss,@fimd@risle whidb@re nﬁhmlyxdmmumﬂwndﬁ oft thefokowla(l) ese(II].| ) and

(I'1) which are added surprisingly have no adverse effect on the

Ziéﬁr IaI ' ﬁ?‘%ﬁ%ﬁg Qﬁe a%%§e§ne%H5ned%{1%rle¥ p%Mlcufgr pre e(raesnlcer %%1\%n 0 %:(3)e| 191%h?‘<':[h {0 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

30 conditions, where the term “acidic” refers to a pH which, based on an aqueous comparative scale
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tenperatures. According to the invention, it is normally possible to

limt the discolouration to a 10col our nupber of |ess 100 APHA,
preferably to 60 or less. The invention is illustrated by the

CElxoﬁlr’erlr ieZSWI_ut ié Qar%l n&ldﬁtﬁ)t%t il %tﬁsgt(ﬁarg ?ﬁr@{ac 'bméeggzgl 10 8 Phegerreg rSiegs foa ]the contents
1, 6- hex anecbifpbly@lmahde:toaipmhndx ef tht ﬁarﬂnelae&}amdr(ﬁﬂame i sameday.n a 11
four-neck flask and heated by nmeans of a heating mantle at 130C for 4

h whi | 100 d ub .
it oduced TRl SRR SLIRPRRG R P GO RBHE DA DTy e, fyiedan the ant and

ni trogen owempmshe fdf&lxﬁmplé e:ﬁd:l biepngldnl’bftﬂﬁ@;eﬂ'a‘s tby&&(thblﬂ of p(ﬂycﬂ.b Qiith polycarboxyhc
80- 90% The F ﬁ;@ uentl%i ed to Llf’} C over er|

5 m ndt es éﬁ it Hla’r“ZP? ptiopllydn § rPﬁ"e“’F%FF gatplysts. fé‘e ﬁteﬂnet&mpefat“fes
The wat er \hamuﬁbé,wrrmanpla ﬁohezoesdmmtl;ﬁa‘émapﬁ\modbsgm@rged- Af ter

the end of the reaction tine, the col our nunber of the nmelt was

determ ned _at 130C in an 11 ound_cuvette. l'ibration was in each
case carri &d°SeRPAG Hd Gk @1?/5{? ge (@&pﬂ«ﬂﬂ)“ﬂ]ﬁw HIP%@FPDSI@}Y havp ne adyqrsg glest on
10i nedi at ehy/ chefmbgod Bﬂ)cémaﬁl@rlﬂﬁﬁ?tavofﬁhﬁldﬁéiﬁﬁfel BB cikatioR SHER Sit M process
sunmari zed in the foll ow ngg t abl e: Exanpl e Anmount Stabilizer APHA

2

col our nunti@pPeatyges, dyyeording o the ipvention, i is ngrealix Possikle toglimis st ¢igolouration to a
benzyly et heploefimber of less 100 APHA, preferably to 60 or less.

( The invention is illustrated by the Examples without being restricted thereto.
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3** 0.05% Pentaerythritol bis[cyclohexen-3-yl-1-fornyl]acetal 100 4

1% 2, 6-Bi s[tert-butyl]-4-nmethyl phenol] 15 5* 0.1%
0

2,6-Bi s[tert-butyl]-4-nethyl phenol] 18 6 0.05%

2,6-Bis[t erEEx-ng{n% ;4-met hyl phenol] 9 7 0.025%
2,6-Bis[tert-butyl]-4-nmethyl phenol] 23 8 0.01%
2, 6- Bi s[ t erl00 lgut ydch cdse i theynhiploeend]1]6-le8aiRdid] HRSUbilizer to be examined were placed in a
11 four-neck flask and heated by means of a heating mantle at 130°C 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 80-90°C. The mixture was
subsequently heated to 175°C 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 130°C in an 11 mm round cuvette.

Calibration was in each case carried out against water (APHA colour number = 0), in each case

10 immediately 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
JF* 0.05% Pentaerythritol bis[cyclohexen-3-yl-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 alkylated styrylphenols 500
12%* 0.025% | Mixture of styrylphenols 700
13 0.025% | Mixture of 2- and 3-tert-butylhydroxyanisole 60
15 * use of caproic acid instead of adipic acid

*ok examples for comparison
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2,2 -Met hyl enebi s[6-tert-butyl -4-nmet hyl phenol] 50 10 0. 025%

2, 2' - Met hyl enebi s[ 4- net hyl - 6- cycl ohexyl phenol] 60 11** 0.025% M xture
of allcylated styryl phenols 500 12** 0.025% M xture of styryl phenols

700 13 0. 0%&\( %{Id %s@d?ﬁre%amapgél%h:%cﬂ[a%ﬁ t?& }d %gﬁhexi \%’ﬂh ole 60 15use

of caproi c acl I'cact d or conparlson
POO1 00403-Foreign Countries - 6 - Ant|OX|dants used for exanples

whi ch are ccordl to t ventio lid
benzyl et th BRRTERY 95[1 e gfhyﬂfenf)g e@F ohe&gﬂt%lyié’fgyaﬁer%gy g R 1 acetal
0 (e} o}
Mixture of styrylphenols Mixture of alkylated styrylphenols

OH [cH,

( CA®

n




P001 00403-Foreign Countries . o
POO1 00403-Foreign Countries - 7 - Clains 1. Method of stabilizing

pol yols, characterized in that one or nor¢ compounds of the formla

(r) or (11), 2.

oH 5 (1) where is 1, 2, 3 or 4, nais 1, 2 or 3,

10pis 2, iﬁP%ﬁhphur or Cl-C4-al kylene, and the radicals R are each,

i ndependen
Cl - C8- al koxy,

any other radicals R present, Cl-C8-alkyl or
where at | east one ortho position of the

two phenyl .rings,in the r .l [1) or the. @en | 15ring in the
formita (1) meibddSepPrt aivi hrdbetstduf Jahe pbpbreaiyb g &she formuta
are added to thehpe{ypls. 3. Method according to Claiml1,

characterized in that 1,4-butanediol, 1,5-pentanediol,

1, 6- hexanedi ol ,

o) ne-1, 8-di ol, decane-1, 10-di ol ,

trimet hyl ol propang, ditrinethyl ol propane, pentaerythritol, neopentyl
gl ycol, ethyl ene col, fi?jhylene gl ycol, triethylene

5
(,
10
{
15
2.
20
3,

R

n

Y

OH
Q (R‘)
m

where

p

(II)

n is1,2,30r4,

m is1,2o0r3,

D is 2,

Q is sulphur or C,;-Cy-alkylene, and

the radicals R' are each, independently of any other radicals R' present, C,-Cg-alkyl or
C-Cg-alkoxy,

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.

Method according to Claim 1, characterized in that 1,4-butanediol, 1,5-pentanediol,
1,6-hexanedicl, octane-1,8-diol, decane-1,10-diol, trimethylolpropane, ditrimethylol-
propane, pentaerythritol, neopentyl glycol, ethylene glycol, diethylene glycol, triethylene
glycol, tetraethylene glycol, polyethylene glycol, 1,3-butylene glycol and 1,4-cyclohexane-

diol or mixtures thereof are used as polyols.

Method according to Claim 1 or 2, characterized in that 2,6-bis[tert-butyl]-4-methylphenol]
(BHT), 2,4,6-tri-t-butylphenol; 2- and 3-tert-butylhydroxyanisole and mixtures thereof
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20gl ycol , tetraethylene gl ycof pol yet hyl ene gl ycol, 1, 3-butyl ene

gl ycol and 1, 4-cycl ohexane- diol or m xtuges thereof are used as
pol yol s. POOl 00403- Forelgn Countries - -

2, 2: -met hyl eneb! 3, ‘!:t )el Bls 15 A I%Y ehh &lelwl] 2,2’-methylenebis[4-
2,2 -nethylenebls - t f

2 2' - et hyl enebinm(th;/i ﬁeytﬂvhbxﬁﬂihemﬂ]- bL(ZE’LF})he?J,Gi 1)1¢t|11}21p123bls(4-methyl- -6-tert-butylphenol),
i gﬂ hi;'ufg‘ib'f Ergtz; iyt s fe 8GR 1%@%@@@%11?@ é:z),i’Urr‘?étﬁ‘ﬂén%&?[%'-tesrt-Ll?ty1-4~methyi-
4, 4" - et hyl eneblphélﬁl]QBKIF) t4e4f’t1ndﬂl3ﬂ@n|elmb[email-}ert-butylphenol] 44’-methylenebls[6—tert-buty1-

4, 4" - ret hyl enebi.s 1- 52-net.hyl phenol es t ere
are used as conp d{ﬁ‘i]ayéﬁﬁfmlf Blf“??ﬁ]i‘eéeo(ffd ?da(SICP pou&ds‘hﬁ( {?F%‘ga (dyor ( g
cont ai ni ng polyols and at |east one conpound of the forrmula (I) or

(1) accordi4ng t oikdugds Rordtainfng pbysls dnes 16 CE dbBpound ofihaifdthrla (I) or (II) according
characterized in & at _the polyols specified in Claim2 are present
ei t her individud? G“B as a mxture. 106. M xtures according to O aim

4 or 5, characterized in that the conpounds specified in Claim3 are

present ei tsher |l\ﬁldiubﬂsdﬂcﬁn|rdlt(g R Clain & dRkostiefiRdas tHaOMBYYRES sPécifidddn Claim 2 are
formulae (1) and (11) ures accarding to any of Clains 4 to 6,
characteri zed |ﬁ“§ﬁ5?mFﬁ€mt uglly oA @mixtg¥e conpounds of the fornul ae

(1) and (I'l) is fromO0.0001 to 60% by wei ght. 158. Use of m xtures

accondi ng t0 anwiRfurdsl 28td¥@ing td Clalmi NodS,dhRGEESzeH QR 1k P8 doRPounds specified in
pol yesters. 9. Process for preEarlng poI esters, characterized in

that mixtures alddPdi ¥ PrgeSi %fm@r@iaﬂm op a3 § Myxtye @s Gerappundyof the formulae (I
Pol yesters prepasrednby a process according to Caim?9.

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.
15 8. 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.



