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The use of PET-POET soil release promoting
polymers is well documented in the patent literature.
Representative examples of the patent literature
disclosing the use of PET-POET and similar polymers in
the treatment of synthetic textile'materiais in general
and in laundry detergent compositians' in particular
include, among others, U.S. Patents 3,557,039 (and its
corresponding British Patent G.B. 1,088,984);
3,652,713; 3;723,568;_3,959,230; 3,962,152; 4,125,370;
4,132,680; 4,569,772; and British Patent Specifications
G.B. 1,154,370;-1,317,278; 1,377,092, .

U.S. Patent 3,557,039 to McIntyre, et al shows the
preparation of such copolymers by the ester interchange
and subsequent polymerization of dimethyl terephthalate
(DMT) and ethylene glycol (EG) in the presence of a
mixed catalyst system of calcium acetate hemihydrate
and antimony trioxide. A similar reaction is shown in
U.S. Patent 3,959,280 to Hays, this patent further
using polyethylene oxidé as one reactant in addition to
DMT and EG monomers. The PET-POET copolymers of Hays

Mre particularly, thigs invention rel agiag\g’i PCET
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2 are characterised by a molar ratio of ethylene tere- phthalate units to
pol yet-hyl ene oxi de terephthalate units of from about 25:75 to about 35:65,
by thespoly- ethylene oxide of the polyethyl ene oxi de terephthal ate havi ng
a nol ecul ar, wei ght .of from about 300 to 700, by the nol ecul ar wei ght of
about 25,000 to about 55,000, and by a nelting point below [err]. US.
Patent 3,652,713 forms antistatic fibres, f@ s and ot her shaped articles
.fron1conpositions in 10 which polyethylene terephthalate is mxed with a

| t her - pol t
Poneti tutes Fronises SRR A By S bIdR | rhPEoPRe bR R0 v e,
mxture. The pBhibahate p@ﬂ%/é?:t eko bl rrlyehvlsner Q?@lrﬁ%etsﬂ'@p&tt@@ll@;te
mel t-poly- 15 mﬁhatago@cq&%nwdw MWdzaﬁéw)ss)OéyetB ehRe 5°16’o

terepht hal ate of n er aver, cul ar ~of fro

wh £ hpol yet hyl onECHFIERe" RRdany OF dibebo Vet ALen: prife: tas ﬁyﬁht

1, OOﬁ to 50, Q00 hhv&n@lghhpleedueedwmmghﬁnufzﬁrbmﬂabwﬁed3oenﬁeraboreb&o
in the presefice OOyt a t hyd sphatg,  Aceqr ding to
GB. 1,317,278 tggﬁngﬁég% af‘é??{ﬁ?n%? BhplE 8 éﬁﬂP'gg EBSB n§%n§° Pade
or f|In}forn1ng)apdlyytBymeﬁsinerephnhab&ﬂewl5008§Gted wi th pol yet hyl ene 25
glyeol (M= 300 Lo 26,800} HoALTBSEB PRy oy 'FREEaRUIR dyhoeker ]

pref erably. at atnDspherlc pressure i'n t he presence of conventiona est er
exchange cat al ys€11pgr andinptherafhanad, aktdedescfirominsemeesikions in

tetraalkyltli@nawnscnngoayann9uanect@&@@hﬁﬂalate 14Jﬁixéwiﬁﬂth4a1%51§10 to
Ni col discloses PEI-POET,so

o Caver hge ol ecAERPERBPYRESERE: RASER,gBEGIV SR sualyeHaks B Fo 15 sz,
wh a nol ar r at seguéntt icpnsitd tidies £rom 0 1 to 10.0% by weight based

on the total weight of the mixture. ' The polyether-
polyester'block copolymer can be prepared by melt-poly-
merizing (condensation polymerization) polyethylene
terephthalate of number _éverage molecular weight of
from 1,000 to 2,000 with polyethylene glycol having a
number average molecular weight of from 1,000 to 50,000
at a highly reduced pressure and elevated temperature

15

20 in the presence of antimony trioxide and trimethyl
phosphate.

According to G.B. 1,317,278 to Ambler, et al high
molecular_weight'(e.g. spinning grade or film-forming)
polyethylene terephthalate is reacted with polyethylene
glycol (MW = 300 to 20,000) at temperatures in the
range of 100°C to 300°C, preferably at atmospheric

pressure ‘in the presence of conventional ester exchange

25

catalyst, for example, antimony oxides, calcium
acetate, tetraaikyltitanates and stannous octoate.

30 . U.S. Patent 4,125,370 to Nicol discloses PET-POET
' solid release promoting random copolymers having an .
average molecular weight in the range of about 5,000 to
about 200,000, with a molar ratio of ethylene tere-



3 phthal ate to pol yethyl ene oxide terephthal ate of from about 20:80 to

90: 10, the pol yethylene oxide linking unit having a nol ecul ar weight in-the
range from about 300 to 10, 000. These polyners can be prepared 5y
according to the procedure disclosed in-the afore- nentioned patent
3,959,280 to hays or by the process descrihed in U S. Patent 3,479,212 to
Robertson, et al. PET-PCET soil release pronoting polyners are al so.
comercially avail able, for exanple, the products 10 Al karil QCJ and QCF
from Al kari | Oﬁm&halsteIMD,pd&je&h&&éhéroxﬁﬂ@lt%nﬁphhhalatd €| cforonf r om

E.l. du Pont de sat a I [
property has beeﬁgo tazl%ngg FFOm L hgodom*%ggccézﬁa]ga&ai?{%l eégggg&&wi
described in thenittbavingea modesulare |ehve varger Egamd athpltﬁ”le '
stability, as wehp ﬁgoeff@CbbbGHGSSmrfésé hep%ﬂ a%yneaﬁ dygi ”ﬁréE rage and

s

under actual use condrtion$. . Thus 4 125, 370Q .t eaches

provi di ng ascondE€Reraingh BP &&e aP?P?SdI‘\‘é:red &?se oiBr SR e2885&si ti on
of the soil rel.ﬁeﬁelaﬂéawaa:mtmﬁgsabzaos ﬁwngywaehedopnﬂhéog&rmse :

il | f Pat ent .4, 2
Conpos; | one NPSERERSSren By BRRSAR: 37u2a2l 6 et RO R, RS HEEL
pronoting 25 properPE'EsP@ETssou.zlge'elfeétSGe propeising opelyvarsai arel Iadlﬁme
bui | der s. - The PLRREGRS LVEY C UV NEpINICREK WxaABTl, NEnkhcy FEALRYE

copolymer with a water yacry ate and _converting the
melt to solig pélkﬁé‘liés Q@G and Q& F ¥ A8 aréﬂ'l IGhemicads  mpRGrenent s
are required fomjibgset abi fréy IOL CAherseh} ramo‘aazelcon from E.I. du

Pont de Nemours & Co. _ : ' U
While satisfactory soil release promotlng property '

has been obtained from the commercially available

15 product's and as described. in the literature, there have'_
been problems with regard to the stability, as well as
.ef-fectiveness, of these copblymers during storage and
under actual use conditions. Thus, U.S.  Patent
4,125,370 teaches p_roviding a concentration of certain

20 hardness ions'to promote deposition of the soil release
polymers on the fabrics being washed and to promote
soil release performance. U.S. Patent 4,569,772
teaches that detergent compositions containing PET-POET.
polymers tend to lose their soil release promoﬁing W,

25 properties on storage if the compositions contain | .
alkaline builders. The patentees overcome the  tendency
by comelting the PET-POET copolymer with a water
soluble alkali metal polyacrylate and converting the
melt to solid particles.

30 Nevert_:he-less, still further improvemehts are
required for the stability and oily soil release
- properties of PET-POET 'copolymers, especially at low
temperatures and under alkaline wash conditions.



propertles of PET-PCET copol yners, especially at |ow tenperatures and under
dl kal i-ae wash conditi ons. | ' 4
Furthe(ﬁore since the detergent conpositions-containing soil release
pronot Fig pol ymers are intended primarily fqr use"as a consumer item for
sale to individual users for honme | aundry shing machines it. is apparent

- that cost of additives is a critical factor for the manufacturer and,

t herefore, any r@&?ﬁ:ﬁ’@fﬁ%fé”m Igwceoro %t [ ag ozsaéé%\!{thour;tﬁ,(él,dgvetJggln

affecting performance or const acctept
i npor tance. 10. contaimgraﬂ-;t rehgeseoprgmptﬂngnpp&emars agleatinkgnded he

'PET- PCET soi | reﬂ:fﬁﬁﬁ WDE @8bLY Sahaas?saﬁ%%ntieaﬁd wf'rﬁér%tos

towards i npr ovi or nance ILng the ratios

POET, or nodi fylfi*&gm@‘é%?'al“sﬁé'?gtﬁ"%fh?% 6?9&@59” Mashing machines it s

or by adding 51$|$%p&ﬂ§htlﬁﬂat cékﬁbbfl aaamtwaeedeeat eridi¢alo falktor

However, so far presq%g vent or a¥€$ no particul ar efngijb

have been made wieh FB§artARREaq f)‘?ﬂ:yﬁﬁfi'fo SEPFBeedNY fBears v

t he source of 20cantmewerapromgqhmamwcdstsunﬂthau@raﬂaeeséM9 REEelc®ihg

copol yners. Acc | I S,an pLevi il
"ReLERbRadde ) Sofn BBLSHndd INECLBLIHAST {2 PPV dEed

rel ease pronoti ners w nprove per or N
particul arly forP¥Re wlztinpor'emoe.ou ly soils.on hydrophob| c fabrl cs. It

s anot her f:;@bj ect of é&i‘efali‘l/fﬂ' fHoke WPVéﬁﬁf“thmV%@rféﬁéﬁiﬁgr
PL:p?:\{/QEtlon :Dgi:ir%s,% re ease c?jr.fmi'tellnea g >e:r;:'l:"f.gmsotgnlg pggggne?:rs hasr%t of
U concentrated their efforts towards improving product
' performance by modifying the ratios of PET to POET, or
modifying 'molet:u_lar weight of the oxyethylene 1linking
15, units or by adding still additional stabilizing
- ingredients, and so on. ' -
However, so far as the present inventor is aware,
no particular efforts have been made with regard to the
- peolymer forming ‘process, per se, or to the source of
20. the starting materials used to prepare the PET-POET
copolymers. | | , . _
Accordingly, it is an object of the invention to
prévide‘ soil release promoting polymers with improved
_ stability and performance, particularly for hard to
o/ 25. remove oily soils on hydrophobic fabrics. |
' It is another object of the invention to provide
an improved process for preparing PET-POET soil release
. promoting polymers.. '
Still another object of the invention is to reduce
~ 30. the cost of PET-POET soil release promoting polymers,
and consequently the -cost of detergent compositions
containing same.



30. the'cost of PET-PCET soil release pronoting polyners, and consequently
the cost of detergent conpositions containing sane. 5-A corresponding-..
obj ect of the invention is to provide built liquid and solid particul a{g .
| aundry det ergent conpositions having inpreved cleaning performance, at |ow
tefiperatures as well as high 5 tenperatures and under highly al kaline

as well as at neutral or slightly alkaline washing conditions for renoving
oily soils from pol yrstosr resipondmdydbd eledbdi 6 £ f aive c:anIhtS.Q:rﬁnﬁ;lsotﬁwr of '

the objects and,ggg);e Ogasreggilingngg Ynd "B AEPPL DL £0, 1

becone nore app rent | oW Nng nprary e cr| and
specific examﬂégtengem&%mom@nmptmqma havingfimprqvndamleanynme

di scovery that BhghejriDhe&yl 6 VbWt ERPREUERISedI 2\ DeId B %yl Higipase
properties agai hst a variety of_soils and fabrics than | ower nol ecul ar

vei ght copoyyneFemparaturge” @nd pergeEr Pighlyn abmilingnds wekl as at
particularly thﬁeﬁtﬂéllr&kfﬁﬁkﬂyhﬂly'aadkhhﬂn@ﬁtﬁhﬁﬁin@y8é6ﬂ31Q16ﬂé|Mfor

i Scover ed t hat ERBATAnG; sPU TG Ahbishe BEv Ry PRAS B ST A SEbS
pol yest er pol ynbydobphobief fabrigsgr ade can be used with equivalent results
o7 brcdncli bn o ne RS0 SRy LT e OB, dnde oS oo
‘copol yner 0§ g poRgcomphi shed é?YepﬁFﬁalWEGSGPET)iaHGnMWyé’LW%né”{ e-
pht hal at e (POETEeé%‘i@dma&éOaﬁﬁa&e@terﬁfﬂérh&ﬁeé\dlng the following
_exemplary description and speclfic examples, have been .
accompllshed, in the first instance, by the discovery -
that higher.'molecular weight copolymers have better
soil release properties against.a variety of soils and
fabrics than lower molecular{ weight copolymers, and
that the polymerization conditions, _and.particularly
the starting materials and the_eatalyst system, greatly
contributes to polymer performance. Secondly, the
inventor has discovered that as the staftingfethylene
terephthalate component, scrap polyester polymer of

o
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20

film-forming grade can be used with equivalent results
as freshly prepared polyester polymer, thereby
significantly lowering cost of production of the PET-
POET copolymer. _ S | . k;i
The soil release promotlng copolymer of poly-
ethylene terephthalate (PET) and polyoxyethylene tere-
phthalate (POET) according to this invention has a
molecular weight  (weight average Mw) of from about
15,000 to about 35,000 and is'prepared'by the polycon-
densation reaction between polyethylene terephthalate
and polyethylene glycol in the presence of a mixed

25

30

catalyst system of (a) antimony trioxide (Sby03) and



“nol €cul ar wei ght (wei ght average My) of from about 30 15,000 to about -
85,00Q.and is prepared by the polycon- densation reaction between

pol yet hyl ene terephthal ate and pol yet hyl ene gl ycol .in the presence of a
m xed "¢at al yst .system of (a) antinony trioxgde [err] and 6 cal ci um
acetate or (b) titanium (1V) isopropoxide and sodi um i sopropoxide. The
reaction is carried out at an el evated tenperature such as [err] to [err]
~and at reduced peé&BSiMER, ageehtas dresth ) hedtaniamHd IV) niddsrdpoxdedaat

PET- PCET copol yner....the polyoxyethylene [errlp.Linking.unt hould have a
ol coul ar wa ghSPH-Ph oL PORERBE IR Y BB FoBth 08 Shotr FhoeBopue ot 48
(correspondi ng telewhdes cfemperaftiore abuch kst H0806utt®335086d and atl ar
ratio of ethyle h 10 W s, L0 y t hyl eneytere h te
Ui Lo shoul o’ be edTEER pR8s8EeT) SHiH dad D1BRLY RAUR 1Y i Pyt oPRY 2k

PET- PCET soig rePEQda@lpd QETancRPBETiin EBRI Rel¥yL¥y PEHYLERE -
Sr?port i_?ns to (d)gnts,@turzq ﬁQ_'liiﬁzlijﬁénWrﬁrté)r showiey y%awt?cm&m@cgl_a;

et ergent conposi - _tions . i ncl udi ng, _.one or r er-sol u | c,
noni o%i c, zvm'nPt eV‘?B%?F'E, ieaﬁﬁni?%g%ﬂpﬁﬁf’?t Iag%é‘%r :‘,@é)e %%_t?‘V%ugggﬁfg,%and
one or nore wat efcortedpendingatervalsesrof bheoflefromeabotti § 2etocabpatinds.
A di to th ' Lak s Ch i ( th
ccording to t %fgﬂ’%’%{d?{ﬁé ST Ci-é"t\%ﬁirg#hg%éﬁ%r?{e%%r atf&?é’l?)ée €

. present inventor’, WO- St Ep process 1n _ reph ate 1's
reacted withy gt yatee goyﬁoﬁyamesby}e@?hwem@@wge, uni g sshewhdohpey
used to produce IhHPEEhEORAhYERE 0 CasGut 2 €4 €88€ abioURerdd1€S. Then
-contrast, acpordlqg%to_zg this |nvent|%%§h5|n l e sge mgegé?dggsggkgn
@.y- meri zat i orF § EactF bnSPilc ZeleaF e i ¥ i g™ porfy _
: ~ release promoting proportions to liquid ro solid
' (granular or powdery) particulate detergent composi-
15 tions including, one ~or more water-soluble anionic,
nonionic, zwitterionic, cationic and amphglytic surface
active agents, and one or more water soluble or water
dispersible detergent builder compounds. .
.According to the conventional commercial practice,
as understood by the present inventor, a two-step
process in which dimethyl terephthalate is reacted with_
ethylene glycol and poly(ethylene glycol), is most
commonly used to produce PET-POET copolymers having
soil releaée properties., In contrast, according to
U 25 this inVention a single step polycondensation poly-
- merization reaction is  carried out by reacting poly-
' ethylene terephthalate polymer with polyethylene
glycol. = Thus, the process of this invention is
inherently less. costly than the two step method. &an
additional important advantage is that the use of
: - dimethyl terephthalate, a'suspected'carcinogen, is
‘ . avoided. . - _ . '
' - During study of the properties of one commercially

20
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et hyl ene. terepht hal ate polyner with bol&ethylene gl ycol . Thus, the

process of this invention is inherently |ess.
An 30 ‘additional

nmet hod.
t er epht hal

ate,

prpperties of one commercially 7 avail abl e PET- PCET soil rel ease

copol yner,
t he copoly
Pal nol i ve,
subsequent

Al karil QCF, it was noted that the nolecular weight of
mer,
th

Iy

é‘§aﬁ§5§!éeﬂETﬂth:‘i' %Bally@eq@as%e aorip?&ezof Acﬁicfgﬁtle QcF,

assi gnee subj ect appli"cation

of
cgﬁf|Wﬁ§H WﬂF%ﬁllﬁH%Eenﬁéﬁt BSFY AT aNaiglit |Q§(Mﬂ%ﬁ

about 8, 000 (M%pemglmaer, blee méasHredVist Ehedahi 1 Be cEANdlePalrithRint of
Al t hough the pa |ter tyre dlscuss§g above nentions brgﬁd ranges. of

mol ecul ar wei ght® 8 A YSET }6 Sopo
sappliesdhiog, f oandncasasulysegheatly \weinghismedhdse coes

stability of tﬁgnggéeflggﬁgm&)h%%flunc L_%{quﬁé Ve hgﬁlﬁggﬁ’ %rtf V\ér&qwbcewgo_r |

even provi
not appear

LB

fer 855498 095 ¢

i nstance in thewhfenénﬁntl§h§d2@-QOOPHWen§t¢t@@5b&?GhﬁamﬁﬂnﬁaQQun%rQS

mentioned at col um A3endhIPNERE! Pttt h1Examienté ah%kﬁégeaoabdwéease
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does not appear to be any recognition or appreciation
that the performance or-stabiiity_of'the.copolymer is a
function of polymer molecular weight. For instance in
the aforementioned U.S. Patent 4,125,370 to Nicol it is
mentioned at column 15, in connection with Example II
that the soil release copolymers A-E of Table I in
column 9, having stated molecular weights of 20,000;
50,000; 40,000; 100,000; and 40,000, respectively all
provide substantially ‘the same results. The same
teaching is made in Example VIII, column 17, of the
Nicol patent. | '

Therefore, it was most surprising to find that

 with the PET-POET soil release copolymer produced from

polyethylene terephthalate and polyethylene glycol the
stability and performance were significantly better as
the molecular weight was increased, best performance
being found in the molecular weight range of 15,000 to
35,000. Furthermore, while very good soil removal
performance was achieved with the hlgh molecular weight
copolymer obtained using antimony trioxide alone as the
esterification catalyst, the colour of the copolymer
was quite poor: (PET-POET, Mw = 35,000 PET/OET molar

costly than the two step z |
i nportant advantage is that the use of di- mghyl
a suspected carcinogen, is.avoided. During stuty of,the

$00588d ©%hd



'“mﬁth;the.PET-PCET'soiI rel ease copolydér,broduced from 25 polyethyl ene
t'er.eph&hal ate and pol yet hyl ene glycol the stability and perfornmance were
.Signifygantly better as the nol ecul ar weight was increased, best :

- performance being found in the nol ecul ar wei ght range of 15,000 to 35, 000.
Furthernore, while very good soil removal 3® performance was achieved with
t he hi gh nol ecul ar wei ght copol yner obtai ned using antinony trioxide al one
as the esterificatjon catal yst, the col-our of the copol yner was quite poor:
( PET- POET, Mw Jiﬁgeeo%éryb‘;ﬂﬂo‘?‘é? colpyni £o:250 by 1; AlgQrt %I%%Pg=
250) . Al so, icasesy acform@ider wades Utishlyni @/lka ldnkal cordLandnki,ons,
such as pH >10.5 s.sigpiflcantly | ower. .qfd Ich ag, 50% or re,
-t han under neut r%‘fg%ra%i ggl ﬁhé’raél'ka alsn\é&c%nr?&lf]ﬁeagh&%ﬁ%%wr%%’ pﬂ?tfe%. %yt 8g8. 5.
These drawbacks magh asw HR¥norarmere,avkhard vindemr neukg ot orhenildly
pol ycondensati o ' o) h Lesephtgabake, especially

%{ﬁé‘ﬂﬁé’%ﬁxﬁéf‘@ﬁ&hp SyEh NYS e te‘?] ghthay as

recovered sctap ,and polyethylene glycol in e presence of a_m xed 10
catalyst system of (aihesgiABayLarksxifyennoyabepimlassedye avoidnd by

titanium (1V) i sapfppengdeowntdthedi polyeondeitd €fon! FidtLénCBtysén
system wei ght ratips cﬁxihe IFdIVI Eﬁllcgtalyst can Jrange froma outr3:1 to
1:3. 15 Equal wlyhrethyieRe (Ferephtialate,  sapaciallyr PRI FNhgSCraP

pol yet hyl ene t erBgit} hendhitpolwe tonleme epiygoliein velle f poesencapofind emized
conposed of poly, t a Qﬁ}. nj r o] PET
are soda bottQ escgaér%i}é-raé%lgﬁlrﬂn Egé's_ekggld lsouxegfg{:'xig%h%?cﬁr a%aligelgre
comerci al |y ava@seliate eEndt) | fitapdupe(t)ar isaprepgsidat and | spdivmg
U o isopropoxide. _ '

' In either catalyst system weight ratios of the
individual catalyst_can range from about 3:1 to 1:3.
Equal weight ratios (i.e. 1:1) are preferred.

The starting polyethylene terephthalate is

15

.conveniently derived from scrap material composed of
polyethylene terephthalate. Two convenient sources of
5crap PET are soda bottles and x-ray film Base and
20' sources of such scrap PET are commercially available.
Generally, the PET starting reactant will have a
molecular weight (weight'average, Mw ) of from about.
10,000 to about 200,000, preferably from about 20,000
| _ ‘to about 100,000, Conveniently the scrap PET or other
N\ _ 25 PET starting material is provided in the form of finely
ground powder, but may also be in the form of coarse
powder granules, chips, pellets, and so on. '

The other starting reactant is polyethylene
glycol. Any gfade of polyethylene lecol can be used
in this invention insofar as it has a molecular weight

- in the range of froﬁ about 500 to 10,000, préferably
.from about 1,000 tplabout 5,000. Polyethylene glycols
'in this molecular weight range are readily commercially

30



nol ecul ar wei ght (wei ght average, NM/) Sf from about 10,000 to about

200, 000, preferably from about 20,000 .to about 100, 000. Conveniently theg.-

scrap PET or

gr &nul es,

Dot 9l i 9. L AR S s o )

this invention

other 25 PET starting nmaterial is provided in the form of »
finely ground powder, but may also be int form of coarse powder =

v

chips, pellets, and so on. The-other starting reactant is

I NSO as’ i f has a e range o

about 500 to 10,(0egyishexred Made raxkboud productoofibbnios, Cagbide.

Pol yet hyl ene glycohsrﬁbtpb
9 avail ab

commercially

1
(Regi stered Tradengphgh ]étpﬁ ofePOlymed, 48 &r thinRearh lack o cRpPdFmer

yelpFrbae ‘%ﬂé‘ﬁh&ﬁ%%at?é%éi?@'ﬁ%th%lene

for” exanpl e, unhder_ t he tradename owax

t erepht hal at e- mwneae%ﬂhuhen%géamaﬂudw¢e¢ 6ﬁp@bgm@hﬁ§sérélanamlbhmq&

copol ynmer wherein the |ed egnents are ch n1ca|| bond by
t he condensatloﬁxﬁﬁf ?oﬁ ggﬁﬁ gsymer{%ﬁ S1¢-

condi ti on®, of mmaymérizauﬁqnﬂqundwtimns;eoﬁphhéabaaetmnbypalyehﬁyﬂbae

s pert or ed at e e DHqter Tahd " e
preferably fromgliveal [pekymer{err] and at a hlghly reduced pressure,

?2 loegs rrfﬂ hag about 5 ¢HB hHgel®r 8bRAAALYL1EAS ﬂdl%e]rirﬁaﬂ‘ﬁbnfﬂé %%&‘Bh:ﬁeao 1

in the_presence of the m xed cat al yst syite cﬁ%&
fromadbogieyatedo Eﬂ?‘?%rifw“ﬁ'@ﬁ arfth tPE ecm xed
at from alidut QQEEﬂetdhwf]ffeh ladaait aDooect ke B0
react ant

procedur e,

hav'”%eéuceﬂ'%@%ssﬂ?'“'ghcﬁohgﬁleg th3n about 5 mm Hg,

15.

20.

25.

30.

preferably less than 1 mm Hg,_for.example,-0.1 to 0.2
mm Hg, in the presence of the mixed_catalyst”system.

In a typical procedure, from about 5 to 30 parts
PET and 70 to 95 parts PEG are mixed at from about 90°C
to 180°C (at least above the melting temperature of the
reactant  having the lower melting point) and a
catalytically effective amount, such as from about
0.0001 to 0.1 part, preferably from about 0.001 to 0.05

part, of the'mixéd catalyst sysﬁem is added to the

mixture. A vacuum is then applied and the temperature
is raised to from about 200°C to 350°C, preferably
250°C to 300°C, and the reaction proceeds with libera-
tion of ethyiené glycol. Atjthe'completion of the
reaction, generally about 0.5 to 10 hours, the vacuum
is released and the product is cooled at ambient
temperature.

The product PET-POET copolymer hav1ng a molecular
weight M™w of from 15,000 to 35,000, and a PET:OET
molar ratio of_from about 2:1 to 6: 1, has excellent
soil release promoting properties when applied to

o CBERRION PRI LR 1A' O

such

a%ngaharrmf a4 Uhdghflyt he

*

v,
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6at alytically effective anount, such as’l f r&;m about 0.0001 to 0.1 part,
preferably fromabout 0.001 to 0.05 20 part, of the m xed catal yst system
izs added-to the mixture. A vacuumis then applied and the tenperature is
rai sed to from about [err]. to [err] preferadl® [err].to [err], and the
reaction proceeds with libera- tion of ethylene glycol. At the conpletion
of the 25. react out 10, hqurs, the vacuumis
rel eased and the &%%%%l’ %BOP %ﬁsgﬁﬁl éﬁt %n@&ﬁm}r%‘l Yi&hoeREEen) -
PET- POET copol y alh'aWﬂg eithexcdinecudigifiro \a cdoXutoind 500081ikpe28i080,
and a PET: OET 30.¢p r h Lent  soil
@Pé@f Bit Piméf:fﬁ(agg uh go&géﬁgﬁ?:yggt §F %ﬁaggﬁysspgr

rel ease pronoti ng} er | es when app
bl end (usually wi ¢%ﬂ!)¢‘|1‘ésc°fépﬁﬂéti@m$ectly hasnbeesnofoundnthat

~di sper si ond¢ her eOIauMyPrééﬁééidlff fa ”fﬂtwﬂicﬂrtﬁgdfébi‘? FO #3“3 ry
det ergent  conposi t |t .has be n found t at |l aundry, espec crar
in which the fabrﬁ’%& terd 8ol pdst dusypddys v(uguacpytmﬂh

cotton), nore reasbrtey rehamy mew‘e s-@ai-ﬁoﬁg 562 19asto Weher WHEH ngla}:er
those based on nciaie toehi85S Wi dRElPCRvRERARIS, rans ordehernathary
takes pl aciaegftgr0¢mphastﬁmsmsaspemaﬂmmtlms&teraga gmp??r;jhémga |
fgﬂtnglrgl 38“ ng th%}gé?%lﬁg o{o%?at I on so ]?'lhnaq hgf p?’égglriese hgar’lé%% Rﬁ@ﬁet he
15:  laundry i@&keK § Jpeeniyashed aﬁkitht%u@e%e@etemem;t cemposi-
renoval of . the sa:l:lo:andbarta%rﬂmgduh'en@@r-mm polymer. Some of the
\_/ polymer is held to the laundry during the washing
operation so that it is present thereon when the
laundry is subsequently soiled, and its presence
promotes the removal of the soil and/or stain during a
subsequent washing.
. Surprisingly, it has been found that the soil
release promoting activity of the PET-POET polymer in
| detergent composii:ions is only slightly reduced when it
is subjected to co’ntact with alkaline materials, as in.
such built detergent compos:.tions in which the builder
salt is alkaline (as many of them are) or is used at
low washing temperature, e.g. below 100°F (38°C).

The detergent compositions to which the PET_-POE'I'
polymers of this invention may be added or in which
such may be included, to give the detergent composition
desirable soil release promoting properties, are built
synthetic organic detergent compositions. |

" The detergent,composition preferably comprises
from 1% to 65%, e.g. 2 to 40% by weight of surfactant.

15 -

20,

25,



subsequent washing. Surprisingly, it has been found that the soil release
pronoting activity of the PET-PCET polymer in 20. det ergent conpositi.ons,
is only slightly reduced when it is subjected to contact with alkali ne”
materials, as in such built detergent conp@gitions in which the buil der .
saJt is alkaline (as many of themare) or is used at | ow washing :
t:itperature, e.g. below [err] . 25. The detergent conpositions to
whi ch the PET- ABETmpyl awmpriset isomnidentd 0658y degadddd to iS0hi by such
may be included,q4 i OSkLi i el,ease
pronoting pr opgvrtlgcehs19 dged{)@e{i%ﬂg&?é%tagggr g%%l@gﬁegah 2258 %gog‘s:bt |1ons
30. The detergé-‘rﬂ égﬁposﬁ‘tgonopﬂef@?agpﬁ:cMrWGéghftr 1$EPtld- 6159/3-eésg 2

to 40% by wei 9o 13fmetl FHE tad com éﬂé‘e' frBEYOCQW’Eb' 2031 waket .t 0185Haye 9
10-to 50% by wei t of deter de It nmay conPrlsefromO 11t0 50%
e.g. 0.1 to 20%° 'tggrmg‘m B‘P Bll ghedetergeny comprsidirmom

0.5 to 20% wat @idjuwan®y. conpri se up to 40% of addl tional” detergent

conposi tion adj uvant The etic organic, deter I be a
noni oni ¢ det er gent, '%te tai%g’h%fé g‘ﬁ eﬁﬁﬁgﬁﬂ}goﬁﬁ‘&wdg? é‘ﬁg sfal |
anmount s of arrphrﬂraronimrdmngentpmr, mﬂxtuleesrgﬁnnen&ayial andbanuieaﬁ.nl :
under certain UUAddHs; ‘shaPl- aounts of amphoteric or zwitterionlc

10. detergents may also be useful under certain conditions.

15.
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25.
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The ani oni c detergent which may be enpl oyed is preferably a higher |iner
a1ky|benzene sul phonate or a . hi gher fatty al cohol polyethoxyl ate sul phate.
Nor'mal ., water soluble salts of such materials are 5 preferred, such as
the alRali netal- salts, and of these, sodiumsalts are usually preferred
over the potassiumsalts. When the ani oni gqdetergent is a sodi um hi gher
aIk%Ibenzene sul phonate, the higher alkyl will normally be of 10 to 18
carbon atons, preferably 10 12 to 16 carbon atons and nore preferably 12 or
~ 13 carbon atons, e.g. The a%eaniwﬂﬁetéﬁgeﬁﬂﬂﬁhigmnhayshbfégbebﬁeﬂtys

al coho!l pol etho hat L.gher _f.at al cohol 0 to
20 car bolr[: a%/om; pr er%’él%} ﬁ{'%ﬁél]g géﬁﬁ%naﬁgﬁéeﬁﬁnﬁor uvmp?r e?lga‘rata%l 1% 15
to 13 or 12 to 1higheen fadnty aadQth@olpaﬂuﬁyhmxyhntb|r&uhnhﬂt®¥ 3
to 20 ethoxy 9" Ofiesem ngf, er%!aéé &eéaﬁlahegaepés ged g{m& aa%ta.%&atzlsv Brd 0

6, e.g. 3. Mxtures such ani oni ¢ det ergent.s may be e 3ie usually I n
rati os of 1: %0 tcPrﬁ)fe_er§Gah such: as cthejalkpli metaltﬁé i oftpd ©of

deteérgents it Ismfeaée;r%@dﬂmenahust hose \Waiudl By epeefeansed i ene&r aghet s
of ethyl ene oxi de _and/ ot Rro gne o e _w. th each aother ;and wit

hydr oxyl - cont ai ni¥fy-33% 88 “S5s hi JR8P RS y2BLORS sdeé?&‘q%% Afcdhol s
and nonyl phenol soZE.u!u\/ﬂsIghnrefadﬂatilh»eﬁmmlsgﬂeghdrmte/. ditewhuigher endtywl ed

and is of 10 to 1927 29 pref ar, aré)'ﬂé]f
and the non|on|cagétergentQ%%ﬂBg?nEEf?éﬁ?%%oﬁ %8:%5 ﬁ?% ene %&lde
groups per malge, 1 ek@r a6 ywarheon 18 toms AndpIOLG eP%?ﬁBPfy'*‘ht]We 13% @&ni bhi c
detergent will bz rw&meh é ¢, hi gher whaht vt @iglonic Het¥¥Yytntl2id 0

Rt oi2 10, 14 C BRILRLETS A Wl O AL PF AT Fall ek s
_ higher fatty alcohol will be of 10 to 20 carbon atoms,
preferably 12 to 16 carbon atoms and more preferably 12
15 to 13 or 12 to 15 carbon atoms, and the polyethoxylate
will include 2 or 3 to 20 ethoxy groups, preferably 3
to 10 thereof, and more preferably 3 to 6, e.g.~3.
Mixtures of such anionic detergents may be employed,'
| usually in ratios of 1:10 to 10:1, such as 1:2 to 2:1.
20 Of the nonionic detergents it is preferred to
employ those which are condensation products of
ethylene oxide and/or propylene oxide with each other
and with hydroxyl-containing bases, such as higher
fatty alcohols, Oxo-type alcohols and nonyl phenol.
-~ 25 Most preferably the higher fatty alcohol is employed
and is of 10 to 20 carbon atoms, preferably 12 to 15 or
16 carbon atoms, and the noniohie detergent contains
from about 3 to 20 or 30 ethylene oxide groups per
mole, preferably 6 to 11 or 12. Most preferably the
30 nonionic detergent will be one in which the higher
fatty alcohol is of about 12 to 15 or 12 to 14 carbon
atoms and which contains from 6 or 7 to 11 moles of .
ethylene oxide. Among such detergents is Alfonic
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I n addition,
the |inear hlg

especially in
conbi nati oBs t
of the 20 noni

pol yet hoxy- | afie3d! Rt da/PoCo, ANy LRE 1@»1 AiLHddeive
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EgPBGF%SGh iz @dditdan ko gp targanen ik respeeti on

action include_bath wat.er soluble ol bui | de t he
wat er sol uble B I&ﬁ%ﬁfiﬂﬂ t1?Wgﬁégéixw%%rglgﬁpF%?e@FQ§Qﬁ£dQR¥¥m?E&ﬁ
i norgani ¢ and vedease Rmgendss s &aydx;qmpﬂxatlvelmnmgw2&enﬁﬁngrpm;nm;c_

Trade Mar k) 1214-60Cf se]d by Conoco. Division of E. I. DuPont

c., and Neodols (Registered Trade Mark) 23-6.5 and 25-7, ..

ric rel ease agents, is a conparatively |ow nelting point,

appreci ably above roomtenperature, so 10 that in the case
of said deter gemteg:bsrpes'eai onsatdleeyMawk )be 12143601C, ongelbasgybembo@g a
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pol yphosphat es
specificalhp t

such as the tri ates, 'nore

kbagodinunthe ;ﬁﬂ%h@ pisaiss deke swg)r/r;wp@ﬁri&sm ethey g.
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nd sodi um,siljcate; and
1es qufﬁkf§' af{ ii has penetrated into the

beads. In addition, they have a compatibility with

ures thereof.

soluble anionic detergents of the linear higher alkyl-

benzene sulphonate and higher fatty alcohol polyethoxy-

late sulphate types, and long term viscosity stability,

especially in aqueoﬁs and agqueous alcoholic solutions.
Various builders and combinations thereof which

are effective to complement the washing action of the

nonionic synthetic organic detergent(s) and to improve
such action include both water'soluble and water
insoluble builders. Of the water soluble builders,
which preferably are employed in mixture, both
inorganic and organic builders may be useful. Aﬁong
the inorganic builders those of preference include:
various phosphates, usually polyphosphates, such as the

tripolyphosphates and pyrophosphates, more specifically '

the sodium tripolyphosphates and sodium pyrophosphates,
e.g. pentasodium tripolyphosphate, tetrasodium pyro-
phosphates; . sodium carbonate; sodium”bicarbonate; and
sodium silicate; and mixtures thereof. 1Instead of a
mixture of sodium carbonate erfsodium bicarbonate,
sodium sesquicarbonate may often be substituted. The

-

avai l abl e from Shell Chemi cal Co. Anpbng their especially attractive 5J
properties, in addition to good detergency with respect to oiFy and gréasy
soi | deposits-on goods to be washed, and ¢xcellent conpatibility with the

7



m xture of sodium carbonate or sodi um bi carbonate, sodi um sesqui carbonate
may of {en be substituted. The 13 sodium silicate, when enployed is
.normally of[err] ratio within the range of 1:1.6 to 1:3, preferably 1:2.0
to 1:2°4 or, 1:2:8, e.g. 1:2.4. & the water soluble inorganic builder salts
the;5 phosphates will usually be enployed3sth a | esser. propoertion of
sodiumsilicate, the carbonates wll be enployed with bicarbonate and
sometimes with a lesser proportion of sodiumsilicate, and the silicate
Wil rarely be uSediamontlicahes cwlenf erpiipyeduds porpphdy- of0NapRatdo,

being utilized itapid WwOERihMhderangkerged 9, eNMHEPY1 Bt WSt OFaB2g um
pyr ophosphat e anp. o$|€n1f[bpglg£h sghgte I n prggortlons wthin the range
of 1:10 to 10:1, pfe ekabl §21%5°F o1 5248 r P-Boul 8€:47t is recognized the
changes in phosphat e cfiethealwatierudaleblld imygroanic Gwiildercrsd Ths ngheand
spray drying so L& | nal: 1Rr O , L ff at, f,romt
conponent s char gé%g%gh?ﬁteéécrgggerggg&lm -gvgt 5?"%’;‘?%%&2 olrtaénf"c %%?Fﬁgrs,
nitrilotri- acetpxopeextiamtef sodiumrisiddicatkeni thhd wathomtes 20ll(keA),
preferably enpl oyggh Ged NG1 ¥R BVH A cha tl CaRECbOhEtdmesOfl¥h a lesser

- nitrilotriacetates, such as disodiumnitrilotriacetate, are also useful
The various wat PTERPEELRN HEE Radivm + 81kdgabe  utangd zEhei sihifatedvidins,
which are often paeébyrbd. useihalon.cr Hdtdd® @6 Dhdivedgal hpblepRos-

T oo L DBALER Tt LA S Snalingl 080 SrRERERLA' 5
acetates, and i rempdogcatiattesres -Rfef godiup tperophosphdte | dads sodiupe in.

Rﬂs fornB.Qf theﬁfiﬁ%ffﬁﬁoé%ﬂé%e in proportions within the range of

1:10 to 10:1, preferably 1:5 to 5:1. Of course, it is

recognized the changes in phosphate chemical structure.

15 may occur during crutching and spray drying so that the

final product may differ somewhat from the components

charged to the crutcher.

Of the water soluble organic builders, nitrilotri-

acetic acid salts, e.g. trisodium nitrilotriacetate

20 (NTA), preferably employed as the monohydrate, are

preferred. Other nitrilotriacetates, such as disodium

nitrilotriacetate, are also useful. The various water

soluble builder salts may be utilized in hydrated

forms, which are often preferred. Other water soluble

builders that are considered to be effective include

the inorganic and organic phosphates, borates, e.q.

borax, citrates, gluconates, ethylene diamine tetra-

acetates and iminodiacetates. Preferably the various

builders will be in- the forms of their alkali metal

salts, either the sodium or potassium salts, or

mixtures thérebf, but'sodium salts are normally more

preferred. In'some instances, as when neutral or

slightly acedic detergent compositions are being

25
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30 salts, either the sodiumor potassiumsalts, or mxtures thereof, but
sodiumsalts are nornally nore preferred. - |In sonme instances, as when
neutral or slightly acedic detergent conpositions are being 14
produced, acid forns of the builders, especially of the organic bw_,lders,_
“may be preferable but normally the salts W41 either be neutral or basic in
nature, and usually a 1% aqueous soI ution of t he detergent conposi- tion
will be of a pHin the ra eg{ : 9 to 10.5. [Insoluble

bui | ders, gener%ﬂ‘?‘%}“fﬁ H‘?é?"& ?’E‘ESAP yyée gi%raseasaa%ﬁ%égeeésH‘ei n

t he conpositi orrginiidicbpikdeps,i mvent ben, prsterdibldebat Mskmd Ely Zehki t es

10 X and Y may, sef atur | y.-OCGuUrrl zeol i tes and
zeolite-like r’rﬁa?'fe‘? I‘glg%de&t%ﬁ‘ S§F a%% néb‘%&ﬁg a{ﬂg%fﬁbl & Atpiufits 2fat
can act as det msgaﬂtl}bmIt&ar@que@istmlwhwowfmbeidetﬁrpeouucoaposéel ite
4A has been foqﬁ_q,,{ q"ﬁﬁi ;};@f@frgd H iRUERe B8N %@Io}egﬁﬁd{ hgnoyng ngt he

art and methods for manuf ac ure need not’ ere Usual |y
such corrpoundst\MII of the fornula [err] wherein x is 1,.y is fromO.8

to 1.2, preferably amslélaslel,ba;1aefrrsqmglex5etaliiy5,of)reﬁer Zdy1Lteéoas3 or
about 2 and w,s fromO.to 9

lite.build
shoul d be a uni¥R¥nt™ %Yat]?eor}’ ‘i\‘ﬁ%ﬁﬁﬁgﬁ%ﬂ?}l’e"“l tlae ?Sg'ﬁlﬁﬂlga"glé 8%
al um nosili- catthe gresent vmmtl:emoanducdf etsl'xssnj.l dmydmtedsZeaﬂ.izés

lithium (when,p cgblg ot Kk |
Preferably 1tone uni %g ent C%. i ?)?le of‘Pse fea%egtll' %ecu\El mgs)ige\%gff%r%gilgl kal i
met al cation, occurring zeolites and zeol:.te lJ.ke materials and other

ion-exchanging insoluble compounds that can act as \J
detergent builders. Of the various Zeolite A products,
Zeolite 4A has been found to bé preferred. Such

15 mMmaterials are well known in the art and methods for
their manufacture need not be described here. Usually

k4

such compouﬁds will be of the formula
(Nazo)x.(A1203) .(SiOz)z.wHZO,
wherein x is 1,.y is from 0.8 to 1.2, preferably about
20 1, z is from 1.5 to 3.5, preferably 2 to 3 or about 2,
and w is from 0 to 9, preferably 2.5 to 6.

The zeolite builder should be a univalent catiohf
exchanging zeolite, i.e. it should be an aluminosili-
cate of a univalent cation such as sodium,”pdtassium,
lithium (when practicable) or other alkali metal or: “
ammonium. Preferably the univalent cation of the
zeolite molecular sieve is an alkali metal cation,
especially sodium or potassium; and most preferably it
is sodium, The zeolites, whether crystallihe or amor-
30 phous, are capable of 'rear_:ting" ' su'fficiently rapidly

with calcium ions in hard water so that, alone or in
_conjunction with other water softening éompounds in the
detergeht composition, they soften the wash water.

25
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¥

egspeci ally sodi um-or potassium and nost preferably it is sodium The
zeolltes whet her crystalline or anor- 30 phous, are capable of reacting
‘sufflcgﬁntly rapidly with calciumions in hard water so that, alone or in
conjunction wth other water softening conppsnds in-the det ergent
corrp05|t|on t hey soften t he.wash wat er bef ore adverse reactions of such
ions with other conponents of the synthetic organi c detergent conposi- tion
"occur. The zeol | @rpla@@%irﬁay teachipast eof seafich Hamsigwd th gother

exchange capaci't gooneits We i O &{?ﬁﬁﬂeﬁc”@‘:&&h&& Hlee@-akawl fbdsn400

orr nore mlli- gramequival ents of calcium carbdnate hardnéss per gram of
the aluminosilic ngﬁ‘:@f’é
basi s. Al so thay ph@vbngblay kighcexddhany degpacitycldor | Baleslimvaiic,

ally 10 within,t.he first 30 conds ta five te fter bein ed to
??\g vva)s/h wat 8r , | &q%O\ﬁ:ésr Sﬁ%é"ﬁ%ydré%%“ t%b?%%/sz%a# ipnsl PFgF“& I o%‘%
per litre wt hi ngs‘amaqurm'alélmetshpcfr sadd ivgo|darkonatd haomdneldsy deer ofram

i st t ent 0% I baut d
Mol st uré conten “to 22}1519&%:2%%/&&3 E;r&f Egbpd! ¥s8bey 3%? tn% EpFn

nor e preferably The zeo Ites, as cha

crutcher nix frofPwWARhaB zéreead§%% PRgHS « shhep bEhP—H mn@%ra:hm ded
gt SE) g : WZB h t he riddy et Ehéarﬁaﬁﬁeﬁb?f@%:%%l?ellﬂg Wshow%Q:é&Prﬁla&alQ;g
o mcro r 0 m_Grons e article sjze,

e.g. 3to7n‘0cr3§hi%1$'fh§r%3‘%|tl 3?? ‘é tfg(?i“"tﬂ fté: e‘?f ¥Oto
0.05 mcron, if addedghdws theAIwaIsdugﬁattelre @nd rimiwerp atia dia&dnm ia:releas:h
'Iovver, usually zeol i & cles S n 8

100 to 400 2§B§ne\%ed ﬁ,fq%rg,% o C%éaoq’%roelz’?‘? e‘(’%ﬂlg{s’ 5’%’%?‘ %r},%g the
dt cher for theThﬁnLh)éizli%#%doFePﬂtétB§séﬂde7ad§°rmﬁ11Y be of a m°1st\1re '

c_ontent in the range of 5 to 30%, preferably ‘about 15
15 to 25% and more preferably 17 to 22%, e.g. 20%. The
' zeolites, as charged to a crutcher mix from which base

beads may be made, should be in finely divi_ded_ state,-

with the ultimate particle diameters being up to 20

microns, e.g. 0.005 to 20 microns, preferably 0.01 to 8
20 microns mean particle size, e.g. 3 to 7 microns, if
crystalline, and 0.01 to 0.1 micron, e.g. 0.01 to 0.05
micron, if amorphous. Although the ultimate particle
sizes are much lower, usually the zeolite particles
‘will be of sizes within the range of No. 100 to 400
s'ieve', preferably No. 140 to 325 'sieve, as charged to

~ 22 the crutcher for the manufacture of the base beads. In -
the base beads the zeolite(s) will often desirably be
‘accompanied by a suitable builder salt or salts, e.g.
' sodium carbonate, sodium bicarbonate. Sodium silicate
3¢ May tend to agglomerate-with zeolites so the proportion

thereof present in zeolite-built base beads may be
limited, as to 2 or 3%, or it may be omitted,
especially. for carbonate-containing formulations, but

rabW e Feald teso enplaysd may be sharacharisedite



the base beads the zeolite(s) will often desirably be acconpani ed by a
suitabl e builder salt or salts, e.g. sodium carbonate, sodium bicarbonaje. .
Sodium silicate 30 may tend to agglonmerate with zeolites so the proponuron
t hereof present in zeolite-built base beads may be limted, as to 2 or
3% or it may be omtted, especially for1garbonat e-contai ni ng

fdrmul ations, but 16 sonetines as nmuch as 5 to 10% nay be present, as
in NTA-built products. When enploying the preferred nonionic detergents in
det.er gent corrpcsbmétmmes oashimuich h@spﬁwdm b0%f malye b f preseptesen in

I nvention are %4 ag)% rel ease pronoting propert les, while
phosphat e bui l ers are u ten carbonate buyil der <|E)ngferred. The
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t bui |t t t | . PET-
Sglrrsﬁzlr ! 82;1 o?"ll%n Yﬂ@se"?ﬁéeg& |m"éﬁ8 %r}bal?j%&coarfggsé“ A §7m81arf%e;8(:'5llyrrer
after rel ativelpyerdudd pi-omagﬁn@epirogbertles/)codrxmewgplycsphm'ee nbedldews the
t t { { | th
Carbonat e, in kR 1srebs HEEGh Barpinaty Mot B pretateedy) me

car bonat e €-Syn I'C organic | der,
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moi sture and vy éér)mn Pd WERRES - on /Emgsttagﬂdkwaafs tHe belrpoET
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f1 uor escentq g breQieferand ageardinglyme & Sa PRF RS Bt N es,
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polymer, ‘can often lose the soil. release promoting W/
activity of the polymer after relatively short storage
periods. Accordingly, the need for the present
invention is often greatest for detergent compositions
built with carbonate. |
| In addition to the synthetic organic detergent and
builder, detergent compositions will usually ‘also
contain a limited proportion of moisture and various

15

20 advjuants. . Among the adjuvants are fabric softening
materials, such as bentonite and other clay fabric
softenérs, fluorescent brightenérs, 'such as the
distilbené brighteners, enz&més, such as proteolytic
and amylolytic enzymes, colourants, such as dyes and

25 Pigments, and perfumes. ' _

In preferred solid particulate detergents the
nonionic detergent. (preferably Neodol 23e6.5). is post-
sprayed onto base beads (largely builder) and
constitutes from 10 to 30%, more preferably 15 to 25%
and most preferably about 20% of the final composition.
In the'final particulate composition the moisture
content will usually_be from 4 to 14%, preferably 5 to
10%, e.g. about 7 or 8%, the fabric softening clay

30



25 pignents, and perfumes. In preferred solid particulate detergents the
noni onix¢ detergent (preferably Neodol 23-6.5), is post- sprayed onto base
~beads {largely builder) and constitutes from10 to 30% nore preferably 15
to. 25%30 and nost preferably about 20% of {fe final conposition. In the

finaf partlcul ate corrp05|t|on the noisture content will usually be from4
to 14% preferably 5 to 10%..e.g. about 7 or 8% the fabric softening clay
17 content will con&eny Iyé.lﬂ,pulsaaé.ﬂ.qubel(im mmm ﬂroam buah ¢ from 1

referably 2 to :Iaﬂﬁye I yal out
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present-ed arelatlxwésrral oport.iqn, usuad f'romO tao 3%

magnesi um sul phaPg:Y Fcﬁ%eg’ﬁdéﬂltlo l??lef’E?’&t%hE? ﬂg*prNGﬁF G%H-é’s@raﬁﬂ e
Zettl ng of She cést,clatd nmdréOIperéerhaﬂg rJ]é}aou'&‘aeads Tgucl‘r&w@ﬁsxﬁoﬂém
etergent conpositio es crutcher m.x 4 s_nade, a er at

of about [err] tgayergi g d‘ggkﬁﬁl s?ﬁyg RETERP TSR aﬁoﬁe%ﬁ["f‘g o SUSLY e
clays, buil der spropegickemm suspadidy, fSomcd ofir ot s3&pd blEucmegnelti.um
bri ght ener . and HEBnaBesPraNigh! AL AAARHC MPT PRE WARGned!SERY thovent

conventi onal produclion g t ower us |on produc
at oni zed ‘dr opl et Yndesigab eutsatetrina xoﬁ othee grtchamdnixwiih hbﬁmi?ﬂ%ﬁ
will be of yartipb&gglLzes in the 20. range of 10 to 100, U S. Sieve

Series (which have opgni gs, 200,40, 149, 57 903 26483 hgoul il

O ~ described a crutcher mix is made at a temperature of

' about 50°C to 70°C and a moisture content of about 30
to 60%, of the clays, builders, magnesium sulphate, .

~15.  colourants and fluorescent brightener, and such is

spray dried, in the normal manner  Using a conventional

production spray tower in which hot ccmbustion products

dry atomized droplets of the crutcher mix t'_.o the base

beads, which normally will be of particle sizes in the

- 20. range of 10 to 100, U.S. Sieve Series (which have

openings 2000 to 149 microns across). Onto such dried

particles there will be sprayed or dripped molten nonionic

detergent, which will be absorbed by the beads and will solidify

in them, after which there will be mixed with the built detergent

25. composition resulting the powdered or flaked stabilized PET-POET

polymer, of particle sizes less than No. 30, U.S. Sieve Series

(preferably 30-100 (which have openings 590 to 149 microns

across)). Enzyme powder, if present, will then be mixed in.

Alternatively, in some processes the stabilized polymer may be

30. mixed with the enzyme powder before blending with the rest of the

particulate detergent, In some procedures the stabilized polymer

‘may be blended with the base beads before application



particles there will be sprayed or d'ri p'ped nol t en noni oni ¢ detergent, which

w |1 be absorbed by the beads and will solidify in them after which there
will be mxed with the built detergent 25 conposition resulting the 9

!
powdered or flaked stabilized PET-POET pol yner, of particle sizzes |l ess than.

No. 30, U. S. Sieve Series (preferabl y 30-480 (which have openi ngs 590 to
149 mcrons across)). Enzyme powder, if present, will then be m xed in.
Alternatively, in sone processes the stabilized polymer may be 30  nixed
with the enzynafp@wrn&ei@ﬁﬂcbae&ér@@n\m,t fhﬁmethestndm‘lddl% Ri’é&éﬁé@:@ée

det t I d t lized l.ended-wi th
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noni oni ¢ det er gemorgly t ken thkevodase hbeadse pdheevapddis| bdemding
strongly to thg BasesBaadsuay ThE VALhSEONCIH "doRSRALLADT TiePinea

conducted in coRventi-onal twn-s ers or in
ot her suitgbl edsam pnﬁnttWinPérlTQ#ﬂe birnderssaon , imyobbeappsuddahleny

sui tabl e stageehliipiadl.! v barthfe) aa;héﬂdsﬂeseﬁeon%m bt gppatiiedel vy the

PET- PCET soil rélease Erormtln % E’ mers. may be  added to or mcorporated
i éma

in |iquid det ePGIntSPIEADLA ;i § 95!:}9]'&%e&§s thet dstr addede

anhydrous or atompaskngubstantially anhydrous. In the anhydrous system t he

110 d 38 nont onrc. SuEpRePEAYST Y RHREOY Y A AR SRR A

enpl oyed i gl uded ymets may heefaddbly td sori daicelepozaltederiml Ila.mi:.d The

15" Shoun 00 paarizdRRInCRRIIodY WY JBY Shec bl WG G 17
m xed nagne3|uﬁ?&n@%&ﬁﬂﬂxﬁﬁ?%ﬁs?r pkeast substantially anhydrous.
In the anhydrous system, the liquid carrier system is
typically comprised totally or predominantly of liquid
15 nonionic surfactant. In the aQueous form, the aqueous
medium employed includes water'aﬁd preferably also
includes a lower alkanol. The water is desirably
deionized water but city water of a hardness content up
to about 300 ppm, as calcium'oarbonate (the hardness is
20 Uusually of mixed magnesium and calcium io_ris) may be
employed, although it is preferable for the hardness
content to be less than 10 ppm to help to avoid any
destabilization of the liquid detergent'or sepérations
of parts thereof. The lower alkanol'may_bé methanol,
25 ethanol, isopropanol or n-propanol but ethanol is much
preferred. When ethanol is employed, it will normally
be as a denatured alcohol, such as 3A, which includes a
small portion of water plus denaturant. Small amounts
of compatible dissolved salts may also be present in
30 the agueous medium but normally such will be avoided.
‘Another 1liquid that may desirably be employed in
the present liquid detergents is a lower glycol, such
as one of 3 to 6 carbon atoms in the alkyl group

et



enpl oyied, although it is preferable for the hardness content to be |ess
than 10 ppmto help to avoid any destabilization of the Iiquid detergent or
separatj ons of parts thereof.. The |ower al kanol nay be nethanol, 25

et hanol 7 i sopropanol or n-propanol but ethanol is much preferred. Wen.
ethanol is énployed, it will normally be as ¥ denatured al cohol, such as
3A, which includes a small portion of water plus denaturant. Small anounts

of conpatible dis sal ts . al.sq be present in*30 the .,aquequs nedi um
but nornal |y suchﬁvﬂ\%%?ggé a%iiggé.heﬁ{ Ner %Ilp'&&q‘dmﬂfa?’w %%a&”y SgEne
enpl oyed in the pfexmulpitjidnsdet eigensones mthears glitol canuclprasmore of
3 to 6 carbon ato ' : 3l k 1 eqf.. ile.hexyl ene

gl ycol may be utiFﬁgggbéggggﬁeﬁkq?ﬁ%#ggfgﬁs%%&%ﬁﬁ q%oﬁgﬂﬁg%ﬁggg it can
promote instability, s8OfPEPreHity $Bel coabinationcef syakhesdconganic
conbi nation of syakkergene!,JabLl SrédtegEaePromting hEPFRe P 2RA! iadjfheous
pol ynmer - and aqueous ,redi umthere mAII'o%%en be presen fl uogrescent

{
bri ghtener, such B§HRE o € afithdst PEGERe P?pé?r%%uﬁﬂga Pr ifgtResceat
substantive to thbrlightieyeapd smdhpsas o onprofe thies aapprosaiddeadd etype.

hi . 0 ' ' [ |, 5B .
o NN T e e e
adj uvants nmay be Bedpentton improveeditted appeadancergditer, washimg. A

fluorescent digs, peakaprast %_ue;dwe&@#céwéfriéi 9886phh! SHM OBREES coEl 15
as ultranmarin blue% Ea teri |g S, _Lungi ci,des ang"perfunei.
Concentrations of "8GKR Eénggnéﬁ g ﬁFFHyusuang°Bé kepf Pokraget 8@rKess t han
1% and preferably | essvahhou8. Eitables, adnevaet$ unRyC Qe et eSen®ONini Ithe
~ invented liquid'detergents, such as fluorescent dyes,
colourants (dyes and water dispersible pigments, such
45 as ultramarine blue), bactericides, fungicides and
perfumes., Concentrations of such components will
usually be kept low, often less than 1% and preferably
less than 0.7%. Thus, the perfumé_concentration will
be less than 1%, preferably 0.2 to 0.6%, e.g. 0.4%.
20 The fluorescent brightener will preferably be a
stilbene brightencr and the content thereof will be
from 0.05 to 0.25%, preferably 0.05 to 0.15%, e.g.
0.1%. Colourants, such as Polar Brilliant Blue, will
“be from 0.001 to 0.03%, preferably 0.002 to 0.02%, e.g.
W 25 0.0025% or 0.01%. The various adjuvant materials will
' be chosen for a compatibility with the other formula
componerits and for hon-separating and non-settling
characteristics. . Because water soluble ionizable
salts, whether inorganic or organic, are generally
30 incompatible with soil release promoting agents, their
presence will usually be avoided. Generally, it will
be desirable to avoid the presences of adjuvants other
than colourant, perfumé, fluorescent brightener and any



be less than 1% preferably 0.2 to 0. 6% e.g. 0.4% 20 The flI uor escent

brightener will preferably be a stilbene brightener and the content
thereof will be fromO0,05 to 0.25% preferably-0.05 to 0.15% e.g. O. G5
Col ourants, such as Polar Brilliant Blue, will be from0.001 to 0.03%~

preferably 0.002 to 0.02% e.g. 25 0.00258or 0.01%

materials will

be chosen for a conpatibility with the other formula

conponents and for non-separating and non-settling characteristics.
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will be of a. *<R¢
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o y, often in the range of 50 to 500

desired "body".praferghly haPBoftan BPObeentipaisesge and cthe vdscoosditar abl y
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15

20

25

30

alkanol, within the range given. ' The liquid detergent
will be readily pourable but will possess a de.s.ired
"body". The pH thereof will be in the range of 6 to
10, preferably 6.1 to 8.9 and often more preferably 6.5
to 7.5. i - |

To make the soil release promoting liquid deter-
gents of this invention which are of improved stability
on storage, so that the soil release promoting polymer
does not deteriorate and does not -separate from the
rest of the composition, the proportions of the various
components will be such that the nonionic detergent
(which includes mixtures thereof) or a mixture of
nonionic and anionic detergents (both being of the
synthetic organic type) will be within the range of 25
to 50% of the'product, preferabiy being 20 to 40% for
the nonionic detergent and 3 to 15% for the anionic
detergent. - More preferably, the proportions of such
detergents will be 25 to 35% and 5 to 10%,
respectively, e.g; about. 32% and about 7%, respect-
ively. The soil release promqti'ng polymer will be
about 0.5 to 10%, preferably 1 to 6% and more prefer-

U



to 7.3. To- make the soil release pronDtlng liquid deter- gents of this
:-|nventhqn whi ch are of inproved stability 20 on storage, so that the soi
r.el easg pronoting pol yner does not deteriorate and does not separate from
the rest of .the eonposition, the proportions of the various conponents will
be such that the nonionic det er gent (whi ch iZlcl udes mi xtures thereof) or a
m xture of 25 nonionic and anionic detergents (both being of the synthetic -

anic type) wll the ran 5 to_50% of the_product
g:gferabl sz)ei ng 2B P¥o ‘%?Br Bng- 8ﬁ?6{i %*det'@?@e pvaFqaskagolseppsentne

ani oni ¢ det'ergentwilll\/hee frrank eBaldoy, 15%2 }plr@ﬁ@rhgl;alys 9f teudize3tand more
detergents wll 3 () pect

about 32% and abo t %r%bfs‘pegt ié) v‘ﬁ?g % gé% 5 eﬁgasearbél kﬁ%‘?l nvégter
polymer will be a@@@temts W eno%pwanﬁa%kamql1lsop6%ﬁmmtﬂnwzlbrbéeabout 21
ably 1 to 3%?e 930 akQUteg4s, JPerk Wllya Fﬁ‘n@o cg?%ental\ml li% nf:r QeE-O

15% preferab 0 12% and nore prefera out q and
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preferably 45 to flls%wamirlfeglapad:mtaéfaﬁné 1§wefeisEman§ucdatiEﬁn03ﬁew I

be i ncreased to allow for acenent t he a Wi wa
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th 1% of t I r r r ot %
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preferably Ie the conten m ne

sinilarly be |inithap 1% mﬁ?%u&%ﬁ%&¢oﬁeBﬁrEREtsomrQﬁﬁnihiy[#Qm%tthgn
Y 0.5%, and more preferably less than 0.3%, and the

content of triethanolamine will similarly be limited,

to avoid separation of the soil release promoting

15 Polymer, with the desirable 1limits being 0.5%,
preferably 0.2% and mbst preferably 0%. In some
instances the salt contenﬁ will be held to limits lower
than the allowed alkanolamine content because some
salts can be even more detrimental to produce stability

20 than the alkanoiamines. Of course, the content of
anionic detergent pfesent, which may be considered to

be an ionizable salt, will not be included in the
limiting proportions of such salt present because it
does not appear to have the same type of destabilizing

U 25 influence on the present compbsitions. While suitable
adjuvants may be present in the ligquid detergent, such

- as the colourant, perfume and fluorescent brightener,
previously méntioned, normally the contents of such
_ édjuvants will be minimized, wusually being less than
36 2%, preferably less than 1% and more preferably less
than 0.8%, but the dye and brightener  are not

destabilizing. ' '
' The liquid detergents may be made by mixing the



15 polyner, with the desirable limts being 0.5% preferably 0.2%
and nost preferably 0% I n some instances the salt content will be held
tolimts lower than the all owed al kanol am ne content because sone salLf‘-‘s’

can be even nore detrinmental to produce stability 20 than the . =

al kanol am nes. O course, the content ofzfmi oni c detergent present, which
may be considered to be an ionizable salt5"will not be included in the '
limting proportions of such salt present because it does not appear to

have the same 6%9?.% Cl?&ﬁ%:?déﬂ%é NG rfred) WHRRCELRD tdifddiEs Ciledium,
conposi tions. Mi e surtable adjuvants. may be present in the liquid
det ergent, sucPrafemmdln SaAindBer (b érﬂﬁ?gu(ﬁ%‘%%eﬁf?bﬂ:' t eR&RT
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nmini m zed, usu ej ss than referably less than 1% nor e
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then the various Liquid fractions na e xed toget her t wjll]. .often be
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7.9, often, yoref packaizables medtralfzimy agentiwhi¢h eild soitt bave a
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polymer or the liquid product containing it, so that o’
such polymer will not d_eter:’_.oi:ate and will not separate
from the liquid detergent on storage, especially at
15 elevated temperature. The p_re_ferféd neutralizing agent
is an aqueous solution of sodium hydroxide, which will
normally be between 10 _ah_d 40% sodium hydroxide,
preferably 15 to 25%, although more dilute concentra-
tions may sometimes be desirable. S_ubsequently, the
20 viscosi"t-y of the product may be adjusted by means of
alkanol addition.
However, as mentioned above, it is one of the
advantageous features of i;he pre’,Sent_ invention that .the.
PET-POET copolyhiers preparéd as described herein are
25 highly resistant to deterioration even under alkaline .
wash conditions as will be shown below by specific
examples. | ' '
The detergent composition may be used to wash (and
treat) laundry containing synthetic fibres, such as
30 those of polyester, e.g. Dacron (Registered Trade
Mark), in the normal manner used in washing with other
liquid or solid powdery or gr_anu'lar. particulate
detergents. However, less of the present product may



‘such polymer will not deteriorate and will not separate fromthe |iquid
detergent on storage, especially at el evated tenperature. The preferred
neutral I'’zi ng agent is an aqueous solution of sodi um hydroxide which wll
‘nor mal y be between 10 and.40% sodi um hydroxi de, preferably 15 to 25%

al t hough ‘nore dilute concentra- tions may s@®etines be desirable.
Subsequently, the 20 V|sc05|ty of t'he product may:be adjusted by nmeans of

al kanol addi tion. However, -as nentioned above, it is:one of the
advant ageous f eatPfe®mRleyedpaidknini ARy i 6399t thee vaSbbRET eEFerfmer s
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”ESP'ne - or 8 pounds (3 to 3.5 kg), of laundry will be charged
: to the washing machine. The wash water will preferably
be at least 120°F (49°C) but good washing and treatment

15 with the soil release promoting polymer in the

detergent is'obtainablé at the temperatures in the

range of about 40°C to 80°C, preferably 45°C to 70°cC.

Generally, the dry weight of materials being washed and

treated will be from about 5 to 15 or 20% of the weight

20 ©f the aqueous washing medium, preferably about 5 to

10% thereof. The wash will be conducted with agitation

over a period of about five minutes to one-half hour or

‘one hour, often from 10 to 20 minutes. Then the

_ waéhing materials willfbe'rihsed,.usually with several
LJ : 25 rinses, and will be dried, as in an automatic laundry
dryer. Preferably, the first washing of the material

to be treated will be when that material is not unduly

dirty, so that the soil release promoting polymer will

- be deposited on as clean a surface as possible.

30 However, this is not necessary and improyements in'the

cleaning of subsequently soiled materials and swatches

will be observed when no special effort is made to have

- the first washing be that of a cleaner substrate, Up

n_.a
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comparisons, when substantial proportions of water

" soluble ionizable salt, such as 5% of sodium sulphate,
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or 1% of triethanolamine are present in the liquid
detergent it is found that aftér'storage at elevated
temperature (43°C) for two weeks, simulating a
lengthier storage at room temperature, phases separate
from the liquid detergent body and the soil release
promoting properties of the polymer contained therein
are ‘diminished. Thus, the compositions of this
invention are important because they are stable on
storage, resulting in a more effective product'for the
purpose intended, soil release improvement, and also
resulting in a more attractive product which does not'
separate on storage.

The - following examples illustrate the invention
butido'not limit it. ©Unless otherwise indicated, all
parts are by weight and all temperatures are in °C.

| EXAMPLE 1A AND 1B _

Using'either the following'catalyst system (A) or
catalyst system (B) polyethylene terephthalate-polyoxy-
ethylene terephthalate soil release polymers SRP-A or

o/



‘of the build type) significant renoval of the lipo- 10 philic soil is
moted, conpared to simlar treatments. in which the liquid detergent
enployed initially did not contain any soil release pronoting polyner.  1In
ot her conparisoms, when substantial proport2®ns of water soluble ionizable
saltl, such as 5% of sodi um sul phate, or 1% of triethanolamne are present
-in the liquid detergent it is found that after storage at el evated

tenperature (er SRP-Por respectivaly, werm predaced. nedgrhithe Sfklying
room t enper at ur ecopfageongqparate fromthe |iqui-d detergent body and the

soil rel ease 20 prono perties of_ the ner ont |ned t here

di mi nished. Thus, Eﬁﬁglgaﬁpﬁﬁﬁﬁ%ﬂn;Atﬁ Ti#g ﬂv@ imony;

]E)eca;,lﬁe t hey are(st.a)tﬂSe ae B¢t agpercesit t ibagsed aomorteagélectmg.égtw odm:t
or e purpose S e resul.ting
n o more. attracFEUECBRsRAc o FALEAE APCEHEET Lo, ogt v} afe” A

foH(mMrmﬁexanplbgseﬁlQsttateltweightenﬁlGnabﬁﬁndG)not limt it. Unless

ot herw se i ndi cat ed, éhkd%yééE%gwﬁgé Q%i?éstggp@wgéﬁfﬁ?anqut

[err]. 30 AND her t I"owi ng
catal yst system GAPWR%Bﬂ?st(W@h (‘@ %‘blyétlﬁ}!tenéercent based on
terepht hal at e- potp®al- wéiyhenot erepbthiitd p aad g@aﬁa&e Mg«ﬁap&x&ﬂ%A

o 1,25 S geher e e edicel bade b ST i 0
based (MiOtotaIreaetghts)of react ant s) and caIC|un1acetate (0 005 melght
percent 5. based'ﬁﬂﬁégfﬂuﬁﬁkg@:é%aﬁgwﬂéi§éihylene glycol (MW =
\ - 3350) Carbowax (Registered Trade Mark) 3350 and 45
o ' grams polyethylene terephthalate (from scrap soda
. bottles, available as R-60 from Burcham Associates) are
15. mixed at 150°C under vacuum (0.2-0.1 mm Hg) for 30
minutes and either catalyst system (A) or catalyst
system (B) is added. The temperature is raised to
275°C and as the polycondensation reaction proceeds
_ ethylene glycol is liberated. After about 1 hour the
20.. - temperature is lowered to about 150°C at which time the
vacuum is released under nitrogen. The products SRP-A
or SRP-B are cooled to ambient temperature. SRP-A has
a molecular weight of about 19,000 and SRP-B has a
molecular weight of about 20,000. '

The improved soil removal properties of the 1nvent10n
polymers are demonstrated by washing' swatches of Dacron
(Registered Trade Mark) Filament Weave (DFW), Dacron Single Knit
(DSK), Dacron Pile (DP),  and 35/65 Dacron-Cotton (D/C). As a
first step, a deposition wash is conducted at 120°F or 80°F (50%
30.  or 27°%) in aqueous medium containing 0.002% SRP-A or SRP-B, and

| 0.028 Neodol (Registered Trade Mark) 25-7, a liquid surfactant
‘which is a mixed fatty alcohol | -



Cat al yst .system (B): mixtures of titani Gm(l\/) i sopropoxi de (TilPO (0.01

wei ght percent based on total weight of reactants) and sodi umisopropoxide

(0.01 weight percent based on total weight of 10. reactants). Three( -
hundred grams pol yethyl ene glycol (MWW= 3350) Carbowax (Registered Tr a&
Mar k) 3350 and 45 grans pol yethyl ene terepdg hal ate (from scrap soda
bottles, available as R-60 from Burcham Associ ates) are 15. m xed at
[err] under vacuum (0.2-0.1 mm Hg) for 30 nminutes and either catalyst
system (A) or oaf afyar t¥sten fBrarbonddtdmsThontemsedawith ian @viex=dyet 0
Lerr] and as hse Pql AP SEhY POnE ORGSR et kocheds ddVeaeydlieindis

| i berated. After about hou erature 1Is e to a

[err] at which AfkertAS wminntes swasheastlre ugwatchesr &g, hand mltﬂﬂ%i:s
SRP-A or SRP-B g{£ §29k&8dahg fyﬂaiqmd f errneeai:%@m%l?%ﬁﬂaﬁg& Db € Gials

wei ght of about 19 000 and. S | ar ht of about 20, 000 25
(B Cor ca03r "ThEeE gondugted 1

The i nprovesl scF$l9aseatF b?%p%r??eéo n9§n pélsy
denonstrat ed byanagitugossametbunf daawa)miﬂgglusiﬂﬁed Firesie B’Itréﬁt Fi laament

Dror on- Cot fon (LrEFesaienly; fulatfaile BUBEY, oF | atadl Ba1iRasve
[err] or [err] WB@ich isr éerga]rhimudér@uaonéqnm m@wmmgfomz%tsmA or
SRP-B, and 0. Og%/ﬁ,#\%?xggéafag ﬁ@lﬂaﬂfﬁﬁf NB&K)m%E 7suzafal G syehaglaant

which is a mx om1l2 to 15 carbon atons
condensed vj¢ h ¥@oaedr ﬁ"bf onptg Rase: RRaGE o FOMPIRPA nBrRd MFT $ byt PL

al cohol . After Bpilders eforash, mﬁ.h&t&‘d&tcm e dEnthé | WasH, waterdiiagd and
After agl Hg overabg,h ofymer (a copolymer of polyethylene W/

st ai ned.

terephthalate and polyoxyethylene t__erephth_alate of a

molecular weight of about 10,000 whe;:eiln the
15 polyoxyethylene is of a molecular weight of about
3,400, the molar ratio of polyethylene terephthalate to
?olYoxyethylene terephthalate units 'is about 3:1 and
the proportion of ethylene oxide to phthalic moiety in
the polymer is about 22:1) is included as control, and
Fresh Start without any polymer is a second control.
The results are shown in Table 1.
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‘5 release at [err] or [err] conducted in an aqueous medi um contai ning 0.06%
‘Fresh Start, a comercially avail able product of Col gate Pal nolive which
s’a gafticulate noni oni ¢ deterent formul ati on obtai ned by post-spraying
‘noni onfc surfactant such as 10 Neodol 25-7 onto base beads, conposed
primarily of builders for 15 minutes. The $H of the wash water was
8.4-8.6. . QCF polyner (a copolyner of polyethylene terephthal ate and

pol yoxyet hyl ene terephthal ate of a nnlecbﬁgé@%ﬁgight of about 10,000
wherein the 15 pol yoxyethylene is of a r wei ght of about 3,400,

the nolar ratio ®20P8l yet hyl ene terephthal ate to pol yoxyet hyl ene

" terephthalate units is about 31128 mEQ% prgportion of ethylene oxide to
phthalic noiety in the polyner—rs-agour-%fT§% is included as control, and
20 Fresh Start without any polymer is a second coWes§on The results are
shown in Table 1. 25 30 27pipByEMbtber Dli1Soi | Regaval , % VWegm Dirty
Motor Q| > Ql Sebum npo- - ST
Aver- sition ~ EPWPO-DSK DP DDC DFW DP DFW age F.S. wYyer—
pol ymer 3.2 Bifion5. 4 DPW. 8 D$K. 8 DPF2. 6 DZC. 5 DFW. 5 DP F. SDFW (Clage
54.7 95.5 16.0F.§4.%/097.8 71.6 98.3 68.4 '

polymer 3.2 5.2 5.4 24.8 11.8 52.6 21.5 17.5

10 F.S. +
QCF 54.7 95.5 16.0 44.7 97.8 71.6 98.3 68.4
- F.S. + : _ : _
~ SRP-(A) 85.8 97.3 42.7 58.0 95.4 70.1 96.0 77.9
 F.S. + _ ) N
45 SRP-(B) 87.7 98.9 62.7 65.4 96.2 81.8 99.1 84.5
80°F
F.S. w/o . _
Polymer - 4.1 1.8 2.5 17.3 2.0 10.6 8.5 6.7
20 F.S. + . _ '
QCF 45.3 37.2 10.3 33.6 84.6 50.1 50.7 44.6
F.S. + | | o
SRP-(A) 64.2 87.8 24.8 44.9 89.7 62.5 72.2 63.7
F.S. + - : '
o o5 SRP-(B) 65.2 86.2 29.5 50.0 89.0 68.6 72.8 65.9

To test the soil release promoting performance in a
high alkalinity envirénment,-sodium carbonate was added
to the deposition wash to raise the pH to 10.5-10.6.

30 The results are shown in Table 2.



F.S. + SRP-(A) 85.8 97.3 42.7 58.0 95.4 70.1 96.0 77.9 F.S. +
SRP-(B) 87.7 98.9 62.7 65.4 96.2 81.8 99.1 84.5 [err] F.S. wo,__
Pol ymer 4.1 1.8 2.5 17.3 2.0 10.6 8.5 6.7 20 F.S. + QCR_.
45.3 37.2 10.3 33.6 84.6 50.1 50.7 44.6 F.S. + SRP-(A) - 64.2 8%8
24.8 44.9 89.7 62.5 72.2 63.7 F.S. +28  SRP-(B) 65.2 86.2 29.5
5.0 89.0 68.6 72.8 65.9 To test the soil release pronoting performance
in a high alkalinity environment, sodium carbonate was added to the
deposition wash to rai-se the pHto 10.5-T8BBE Zhe results are shown in
Table 2. 30 15HOFABLE 2 [err] Soil Renmoval, % Wesson 5

Dirty Mtor O F= al " Sebum Conpo- : :
Aver- sition DFW DSK. Swgil Remoeval ¥y Dp DFW age F.S. + QCF

14.6 19.1 7.0 25.6 49.8 11.9 35.1 30.4 10yEsSon* SRP-(A) 62,6
88.1 12.0 32.8 89.6 30.3,955 58.7F'S + SRP-(B) 86.§  96.1 12.7
34.7 93.9541.1 95.7 65 @ity Motor 01l it Sebun

Compo- : _ Aver-
sition DFW DSK DP _D/C DFW DP _ DFW__age
F.S. + ' | '
QCF 14.6 19.1 7.0 25.6 49.8 11.9 35.1 30.4
10 F+S. + _ | , '
SRP-(A) 62.6 88.1 12.0 32.8 89.6 30.3 95.5 58.7 |
F.S. + ' ' w |
SRP-(B) 86.6 96.1 12.7 34.7 93.9 41.1 95.7 65.8 -
15 80°F
F.S. + _
QCF 30.7 20.5 8.7 23.7 80.9 38.0 35.7 34.0
F.S. + S _
SRP-(A) 68.9 88.8 17.7 35.2 89.4 54.9 66.5 60.2
20 F.S. + _ .
SRP-(B) 72.2 88.3 22.9 37.0 88.3 64.0 60.9 61.9
25

30



“15 [err].F.S. + QCF 30.7 20.5 8.7 23.7 80.9 38.0 357 34.0
F.S. + SRP-(A) 68.9 88.8 17.7 35.2 89.4 54.9 66.5 60.2 20 F.S. +
SRP-(B): 72.2 88.3 22.9 37.0 88.3 64.0 60.9 61.9 25 30 29 CLAI M5
1. ~'k”§table soi|l rel ease pronoting built 2%undry detergent conposition
conprising ‘a detersive proportion of at |east one surfactant selected from
wat er - sol ubl e noni oni c surface active agents and m xtures of anionic and
" nonionic surface-active agents, at |east CdelM@&ter soluble or water
di spersi bl e detergent builder; and a soil release pronoting proportion of a
soil release pronoting copol ymer of polyethylene terephthal ate and
pol yoxyet hyl ene terephthal ate, said copol ynmer having a wei ght average
mol ecul ar weight in the ramgetablér 86110releaséSpeootiag3budlé dadndgiyng

ared b ' hyl ht hal i t.h I hyl I I
'n"The. protence 4FtaraBRL SERbBRELLR: FORPE SROREs Fnf L RE ALY E SESPOFSRFons
of a m xture of afil stuleastt aine suk fattambyseleckedefoomawaitertseluble :
titanium (1V) 'SRBIiBgﬁfI:dEureng agdiy dg%?ﬁ{]sg% dxﬁixgxgﬂ?lg'es\fataﬁltoﬁéc

t enper ature under reduced pressure, Wherei'n yOX ne o
pol yoxyet hyl ene 2rd epAnhonice surigceraatiiveulagentks gmti keaat pasgwadexirom

500 to 18:000, agg1ibge MBkalvatdir @ Hip&tdybEaCabeeeBEhRaaddr; and a
pol yoxyethylene 1 ol Pt d "ok oa0t iRy oopostidn of a soil release
| o promoting copolymer of polyethylene terephthalate and
polyoxyethylene terephthalate, said copolymer having a
\,f weight average molecular weight in the range of from
10 15,000 to 35,000 and being prepared by reacting
polyethylene terephthalate with poly(ethylene glycol)
in the presence of a catalyst composition comprising
catalytic proportions of a mixture of calcium acetate
and antimony trioxide or a mixture of titanium (IV)
isopropoxide and sodium isopropoxide at elevated
" temperature under reduced pressure, wherein the
polyoxyethylene of the polyoxyethylene terephthalate is
of a molecular weight in the range of from 500 to
10,000, and the molar ratic of ethylene terephthalate
to polyoxyethylene terephthate in the copolymer being
within the range of from about 2:1 to about 6:1.

15.

20.

2. A composition as claimed in Claim 1 whereih

- the soil release copolymer is prepared by reaction at

elevated temperature in the range of from100°C to
350°c.

25.

3. A composition as claimed in Claim 1 or Claim

30 2 wherein the soil release copolymer is prépared using

. * c L L] $ *



wi.thin the range of fromabout 2:1 to about 6:1. 2. A conposition as
claimed in daim1l wherein the soil rel ease copolyner is- prepared by
reaction at elevated tenmperature in the range of from[err] to 3500C. BT
A conposition as claimed in Caim1l or Claim2 wherein the soit release<
copol ymer is prepared using 30. 30 the 3xtalytic mxture of cal ci um
acétate and antinony trioxide. 4. A conposition as clainmed in Caim1l or
Cl aim 5. 2 wherein the soil release copolyner is prepared _using the
catal ytic m xt (Fe ofFatptykiemmixpure opf o Felicdam Rrekrtentrdo e, 5
A conposition agrideide®d in Caimil, 2, 3 or 10. = 4 which conprises
from 1%to 65% by weight of surfactant. 6. A conposition as clainmed in
any one of Cains 1 to 5 which conprises from1l to 65% of detergent 15.

bui | der. 7. A conpbsi tidncempositiod as @ipimed dn Ckaim 1 oer €ladm ch
conprises fromd. % i:ght_ of i | S poLyner: 3 8 o
conposi '?ié'on as %I é?%ﬁ??n%gléy\gggg 0 %éaél)émc‘is{)m?rmg%cﬁgggﬁ%%dsS‘ssn‘fnrggm_2

to 40% by wei glthefcatalytiamixbare of titaniumA(d¥lpdscpropoxdds anded in
any one of O aig@qshyh 01 SopbpsRigerrrises from0.1 to 20% by wei ght of soi
rel ease polyner. 10. A conposition as clainmed in any one of C ains '

5. A composition as claimed';n-CIaim 1, 2, 3 or
10. 4 which comprises from 1% to 65% by weight of
surfactant.

6. A composition as claimed in any one of Claims
1 to 5, which comprises from 1 to 65% of detergent
15. builder. -

7. A composition as claimed in any one of Claims
1 to 6, which comprises from 0.1 to 50% by weight of
soil release polymer.
20. | | |
8. A composition as claimed in any one of Claims
1 to 7, which comprises from 2 to 40% by weight of
surfactant. |

25. 9. A composition as claimed in any one of Claims \/
1 to.8, which comprises from 0.1 to 20% by weight of
soil release polymer.. '

10. A composition as cléimed-in any one of Claims
30. 1 to 9, which comprises from 10 to 50% by weight of
detergent builder.

11. A composition as claimed in any one of Cladms

A



" 30. 1 to 9, which conprises from10 to 50% by wei ght of detergent
‘builder. 11. A conposition.as clained in any one of Clainms 111111 111 :
;11111 11111 11 * C L M S * 31 1 to 10, which conprises fromO0.5
“to 209$Mater 12. A conposition as clainmed_in any one of Clains 1 to 11,
mhlch conprises up-to 40% of additi onal de@@rgent conposition adjuvants. 5.
13.° A conposition as claimed in any one of Clains 1 to 12 wherein the

surfact ant is co,{’rpig S aII ormal ly-Liquid nopiagnic surface-
active agent. Féj' Au'i):g?‘% TP 83§ ¥3Tnéd¥i #\o(}lggrﬁ’i ®®nich is in
. the formof a substant ially anhydrous liquid. 15. A conposition as clained

in any one of Caims {p, p c%nﬁ@sﬂ@iﬁ%é% ciéixh@dtfﬁ iR §n238%. Efeélﬂhms

fl owi ng granul es or powder . pari n% a” sol
pronoti ng copol yhetof 1 hel Mﬁ?her@*@é?éﬁﬁﬁhaﬂﬁt éictané %0 .of a%l?’b?ﬁ?ﬂ-ene

oxi de terepht hal $d e rgaiit ComBé S0 60 NRd{ §Psn €8Nt acti ng pol yet hyl ene
terephthalate with po ?yet hyl ene gl ycol having a nol ecul ar weight in the

range of5+from 500 to 10, 000 under reduced pressure, and at el evated
tenperature in the pr‘ESenCIE cﬁrimpoé’ﬁtion zatelyinedl iy aﬁfeoﬁevefacmumtnsof a

m xed cat al yst st m sebec ( Aant | de .and

acetate and (b) n| uﬁ?( I \L}?‘ %g]opo 1%e %ﬁg %f.é%’él solﬁ' op%gﬁa’e%lfgg

copol ynmer havi ngsmbabagmma]v]arags normally 11quid nonionic surface-~

_ active agent.

10. . ~ .
14. A composition as claimed in Claim 13 which is

in the form of a substantially anhydrous liquid.

15. A composition as claimed in any one of Claims
15. 1 to 12, which is in the form of freely flowing
granules or powder. ' '

16. A method for preparing a soil release
promoting copolymer of polyethylene terephthalate and
20. polyethylene oxide terephthalate, which method
comprises contac'ting pelyethylene terephthalate with
polyethylene glycol having a molecular weight in the
range of from 500 to 10,000 under reduced pressure, and
o at elevated temperature in the presence of a
' 25.. catalytically effective amount of a ﬁiixed catalyst
' system selected from (a) antimony trioxide and calcium
acetate and (b) titanium (IV) isopropoxide and sodium
isopropoxide, said copolymer having a weight average .
molecular weight in the range of from 15,000 to 35,000,
30. and the molar ratio of ethylene terephthalate to
polyoxyethylene terephthate in the copolymer being
within the range of from about 2:1 to about 6:1.

g g



nol ecul ar weight in the range of from 15,000 to 35, 000, 30. and the

mol ar ratio of ethylene terephthal ate to pol yoxyethyl ene terephthate in_the

copol ymer being within the range of fromabout 2:1 to about 6:1. 32”5_1“7 N

‘A nethod as clainmed in Caim1l16 wherein tsg soil release polyner is =

pr pared by reaction at an el evated tenperature in the range of from/[err]
3500C. 5 A nethod as clainmed in CIa|m16orC|aim17

vvherel n cat al yst sys|t7em (g) et HoFE 1%1a§6g§t Qﬁd al'dmv%éP glakge

wherei n catal yst system ( I'S use as clal aim

16, 17 or 18 mmiéynreﬂ-nésepcmbmwerks grmred ehltt machagn @todscul ar

wei ght  of fromejlé)@é)téa rdiiferdBure in thel radg8OUeASMCHAIGRE tB any

one of C ains é{s 20 wherein the copol ynerization reaction is carried out

at,a pressure 0Ié"srs than 5 m‘an and at a tenperature. of from[err] to

[err]. 20. A method as clained in Claimi16, 17 or 18 wherein

the antinony. trioxi ea ac r we tig,o0f
from3®d to 1:3. 231 'me{% q:ﬂ&%n%?ngggﬁﬂeé; (igaﬁi??gr %%f ?7
wherei n the anwherein cabalystarsystdni (a) abetusedare used at about 1:1
wei ght ratio. 24. A nethod as clainmed in Claim16, 17 or 19, wherein the
titanium (1V) isopropoxide and sodi um 30. ropoxi de are used at a
wei ght ratio of frorh93: 1& omethoqd Efllqlii!!@ﬁl!&llq]l&ﬂ‘ll‘ls wherein

catalyst system (b) is used.

2

10. : . ) -
20. A method as claimed in Claim 16, 17 or 18

wherein the polyethylene glycol reactant has a.
molecular weight of from 1,000 to 5,000. '

15. 21. A method as claimed in any one of Claims 16
to 20 wherein the copolymerization reaction is carried
out at a pressure of less than 5 mm Hg and at a
temperature of from 200°C to 300°c. B

20. 22. A method as claimed in Claim 16, 17 or 18
wherein the antimony trioxide and calcium acetate are
used at a weight ratio of from 3:1 to 1:3.

23. A method as claimed in Claim 16, 17 or 18 \/
25. . wherein the antimony trioxide and calcium acetate are
used at about 1:1 weight ratio.

'24. A method as claimed in Claim 16, 17 or 19,

wherein the titanium (IV) isopropoxide and sodium

30. propoxide are used at a weight ratio of from 3:1 to
1:3.

LM



33 25. A nethod as claimed in aimi16, 17 or 19, wherein the titanium
1V) isopropoxide and sodi um i sopropoxi de are used at about 1:1 weight
.ratigi 5. 26. A method as clained in any one of Clains 16 to 25, wherein
the pﬁr&ethylene terephthal ate reactant is obtained fromrecovered
pol yet hyl ene terephthal ate scrap material . 300. 27. A soi
rellease’ pronoting copolyner produceable by a process as clained in any
one of Clains 16 to 26. 28. A soil release pronoting |aundry conposition
substantial ly as here?he deAchebiadwash elaimedcdnt & 1€, 1A Toroexafpl e
1B. 29. A nethwiterédn vhepariteniam S(IV) risdopeepdfkide pandotst@ium

Exanpl e 16, 30, SboBoReliad 60 te b abBuf FEF e BeRtnFRYRPy e
described with reference to Exanple 1A or Exanple 1B. 25. 30.
_11_111111151'1111111111124&.1Uﬂlléxééﬂoa as claimed in any one of Claims 16
' to 25, wherein the polyethylene terephthélate reactant
is obtained from recovered polyethylene terephthalate
scrap material.

10.

27. A s80il release promoting copolymer
produceable by a process as claimed in any one of
. Claims 16 to 26. |
%
15 28. A soil release promoting laundry composition
: substantially as herein described with reference to
. Example 1A or Example 1B. '
29. A method for preparing a soil release
20 promoting copolymer substantially as described with
. reference to Example 1A or Example 1B.:

" 30. A soil release promoting' copolymer
substantially as described with reference to Example 1A
or Example 1B.

; 25, :
-/
30.
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