2164048 1. "STABI LI ZATI ON OF SO L RELEASE PROMOTI NG POLYMERS" Thi s
invention relates to the stabilization of polyethylene

t er epht hal at e- pol yoxyet hyl ene tereph- thal ate (PET-PCET) soil release f
promoting polymers. More particularly, it relatesio a proc®4sfd JiA8ing 5
such a polyner, at elevated tenperature, with a polyacrylate, so-that the
PET- PCET pol ymer and the pol yacryl ate form a Honogeneous nelt, and
converting such nelt to particulate form in which the PET-PCET polynmer and -
- the pol yacrylate renmain in“i££ingte 10. contact. The stabilized PET-POET

pol yners so made are superiof*Ph §Féﬁﬁpﬂigf BRHEASE (PROMQFING; |

rel ease pronoting properti ess ,° : tures.

in contact with alkaline materials, such as al kaline builders for detergent
15. conpositions, when such polyners are incorporated in such conpositions.
|t has been found that fhed p4oBhtibh k128 YWUHLddbiNa Ol ofElPOET
pol ynmers coated with polyacrylate or intimately mXxed w polyacryl ate in
finely divided foRflYetRylene berepithplatespoiaaivatihirkeneiterephase

prondting pol ymer S ¥at HCOPEDPLRORY ) BoAANir@iea sde i Y £ R SESh Pifd £5 gent
conpositions, soil, and stalip renoying,properties of such conpositions are
i nproved, conpar ed'3%f c%%'b‘s‘i"ﬂfﬁﬁiym "Ei it %r%l%?%%?%?@%ﬁ“?h‘ég'
PET- PCET pol yfrer antth he polymeryl ateedesajtieds aempiar atwssl, iwiktlyi gdual
powders. PET- PCET pol e pee SGEi bedm | tent_literature as
useful to prormte%&*égg%%g%'fggmgpggngbf ?%éﬂt réaét}e;ﬁogl\f%%rslayn egﬂe
treated with polyacrylate form a homogeneocus melt, and converting

W, such melt to particulate form, in which the PET-POET

polymer and the polyacrylate remain in intimate
10.  contact. The stabilized PET-POET polymers so made
are superior in stability, as shown by superior soil
release promoting properties, when stored, even at
elevated temperatures, in contact with alkaline
materials, such as alkaline builders for detergent
15. compositions, when such polymers are incorporated in
such compositions. It has been found'thatlsuch
stability is also superior to that of PET-POET
polymers coated with polyacrylate or intimately mixed
with polyacrylate in finely divided forms. When the
20. stabilized particulate soil release promoting L

polymers are incorporated in nonionic detergent-based

detergent compositions, soil and stain removing

properties of such compositions are improved,

compared to compositions of similar formulas wherein
25.  the PET-POET polymer and the polyacrylate are present

as mixed individual powders.

PET-POET polymers have been described in the
patent literature as useful to promote soil release
from laundry that had previously been treated with

30.  such a polymer by washing with a detergent composi-

‘o-u.. ‘e
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30: such a ‘pol ymer by washing with a detergent conposi - 2. tion
containing it. U S Patent 3,962,152 and British Patent 1,088, 984 both
téach™soil1 releasing effects. It has been found that such polyneric
mat eral s can be destabilized by anionic detergents 5 and/ or al kal i ne
conpounds. Therefore, when deter- gent conpositions are nmade containi ng
PET- PCET pol yners such polyners tend to | oseztheir soil release pronoting
properties on storage if the detergent conpositions contain alkaline

bui | der 10 salts, such as sodium carbonate or other alkaline materials,
with the nost significant | osses in such activity being in those

conposi tions whi ghy n y kal i red at nore
el evat ed tenperatures ?lﬁiﬁ 9£ gsgofpgtgﬂg ?25@9 iégoéh?ngly,

efforts have beedBmhﬁeshoP%temtllz@aeh%séobptheteasb grddorehgagdngners, so

that their deS'rE@tfééE@Deriteﬁaéi$éeﬂ0EoQBd|Qﬁét“QQEhtBSXyﬁé?xb”COprfated
in built detergent Co 05|t|ons been di scovered that when a

PET- POET 20 M3ferid Sn%$¥eﬂeaﬂﬁsﬁtRbalﬁF@hb§ ABLRR1S0PREREIBBLS-
acryl ate, sschzxannxbtnmeAyﬂmeyé@mpouﬁdsterabéyeebra nwheaudakewei ght in

broport Pon vi ¢ hi HTe Yamggeth Qs fr 8. ndF8 sofediRynB BRALE0RE L0 0 L
poly- acryl ate) el yiher sre$uch spobymer s etiend pariosel hheigobpdlform with
ggfl”fgfggggd POl YR S5 61 pLdmBELRY pPobOEL TBECOHOBESELgN i EUERef Or M the
. detergent compositions contain alkaline builder
\,f 10 salts, such as sodium carbonate or other alkaline
materials, with the most significant losses in such
activity being in those compositions which are more
'strongly alkaline and which are stored at more
elevated temperatures for longek periods of time.

15 Accordingly, efforts have been made to stabilize the
soil release promoting polymers, so that their
desirable properties will not be lost when they are
incorporated in built detergent compositions.

It has now been discovered that when a PET-POET

20 polymer is melted and mixed with a water soluble poly-
acrylate, such as sodium polyacrylate, preferably of
a molecular weight in the range of about 1,000 to
5,000, e.g. about 2,000, preferably in a proportion
within the range of about 2:1 to 8:1 (PET-POET

25 polymer to poly- '
acrylate) and the melt is converted to particulate
solid form, with the mentioned polymers still being
in intimate contact in such form, the soil release
properties of the PET-POET polymer are retained

30 despite storage of the described particles in contact
with particulate alkaline materials, such as builder
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properties of the PET-PCET pol yner are retained 30 despite storage of
the described particles in contact with particulate alkaline materials, ,
such as buil der 3. salts for synthetic organic detergents, which are . ¥
often present in built particul ate detergent conposi- tions. This d|SCBVéry
was surprising, especially because various other polyneric materials are 5. -
unsati sfactory for- stabilization of the PET3ROET pol yners. Al so, coating of |
powder ed PET- POCET pol yner with a sol ution of sodium pol yacrylate, followed i
by drying such coating, does not result in the sane desirable
stabilization, nor does m xing together of 10- finely divided powders of
such pol yners.  Jg;ebt ap egaqheeae' b2ghliit detltyeditd, O9atRal e the
polymers is required. Such fequirenment i s surprisin ecause It mould have
been expect ed thﬁft?ﬁePEeﬁBBFd1Bebﬁﬁltn9éﬁ5é9“éﬁtﬁe gent sempasi at

el evated tenperatidhns. tThesOdikbBavere wllsesairdd ilsAMREr g WUl have
contributed to the destabilization of the soil rel ease pronoting polyner. A

further desirabl ReERBEE: VAGEQYS| OtPRE PRIVASEICHPaterdadshidFF of soiled and
stai ned nat & al ansdtiacacusryyes émabﬂgzmhbmo@themmmwn noni oni ¢

det ergent conposifions_containing th rticC el ease
pronoti ng pol yme#&%gm?ﬁ Ps |§338t’| Sﬁa% %%cﬁf\lxgoﬁldr?d: Vi eléc')ﬂs not'l %’ éle

cl eaner fabrics, wtbhpareqlusloheaﬁ|ngdwumhnmmmaqgmﬁauannﬁgihqwﬁﬁ;by

cont ai ni ng PET- PREF; pgl ¥ashsc3§tmanda§@§' WPy i3 @rld) spgler ed form

This result is also sUr prising because the cleaning
desirable stabilization; nor does mixing together of

10. finely divided powders of such polymers. To obtain \~/
good results initial fusion together of the polymers
is required. Such requirement ié_surprising-because %
it would have been expected that there would be an |
interaction between the polymers at elevated tempera-

15. ture or that the elevated temperature would have
contributed to the destabilization of the soil
release promoting polymer. A further desirable
effect noted is the improvement in cleaning of soiled
and stained materials of various types during washing

20. with built nonionic detergent compositions containing
the particulate stabilized soil release promoting
polymer of this invention. Such washing yields Y
noticeably cleaner fabrics, compared to cleaning with
detergent compositions containing PET-POET polymers

25. and sodium polyacrylate in powdered form. This
result is also surprising because the cleaning
effects are not related to soil release promotion,
and the soiled fabrics were not previously treated
with the soil release promoting agent.

30. The present invention can therefore be seen to



effects are not related to soil release pronotion, and the soiled fabrics
were not previously treated with the soil rel ease pronoting agent. 30.

The present invention can therefore be seen to 4. provide a stabilized
soi | ~el ease- pronoti ng PET- POET pol ymer which conprises particles obtained
by converting a nelt of PET-PCET pol yner and water sol uble polyacrylate to
particulate solid form 5 The nol ecdl.ar wei ght of the PET- PCET
pol ymer will usually be in the range of about 15,000 to 50,000, -preferably
bei ng about- 19,000 to 43,000, nore preferably being about 19,000 to 25, 000,
e.g. about 22,000. Such nol ecul ar weights are wei ght average 10

nol ecul ar melghts, asvdast Angehshed gaogb@ § I |5 I ts,
whi ch, in the casepoiythe §§§sent 5 nersqnggée§§% g&%m%Ql Iﬁ%ﬁsyaéw

polyners utilized PR&YPBFy EPhﬁPEHélﬁP§f8F55P91ﬁ§IPbﬁéléﬁdabﬂblecular

wei ght in the rangeonteabbny 4, M8Qtt 6f1PET-POER, B0QymRireh@igakiat egbout 2, 500
to 5,000, nore preg h pol yners the

0 to.4,00
nmol ar ratio of polygiﬁg én@bgg?ﬁﬁﬁ}ﬁﬁﬁagg P5QB6F93§§8tﬁ?ﬂéﬁcfpéﬂbphthalate
units (consSderlng 20 [The]m@beculaasweiightupit sheppPefepalElry paillymelre Wit hin

e pange of 2.1 Lgufi Tyalathl Vot EhoLAR ¥afiog b3, Robys S oY £iP el o o0V
moi ety in the” 50,000, preferably being about 19 000 to 43,000, more
preferably being about 19,000 to 25,000, e.g. about
22,000. such molecular weights are weight average
U 10 molecular weights, as distinguished from number
' average molecular weights, which, in the case of the
present polymers, are often lower. In the polymers
uti;ized the polyoxyethylene preferably will be of a
molecular weight in the range of about 1,000 to
15 10,000, preﬁerably about 2,500 to 5,000, more
preferably 3,000 to 4,000, e.g. 3,400. 1In such
polymers the molar fatio of polyethylene

terephthalate to polyoxyethylene terephthalate units

(considering
20
o . 0 0 0
. | | I {
kj 'fOCH2CH20-C-<zzz>eC}- and +(OCH2CH2)n-O-C-<:::>PC+
25 - as such units) preferably will be within the range of

2:1 to 6:1, highly preferably 5:2 to 5:1, even more
preferably 3:1 to 4:1, e.g. about 3:1. The propor-
tion of ethylene oxide to phthalic moiety in the
polymer preferably will be at least 10:1 and often

30 will be 20:1 or more, preferably being within the
range of 20;1 to 30:1 and-more_preferably being about
22:1. Thus, it
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pol ymer preferably will be at least 10:1 and often 30 will be 20:1 or
nore, preferably being wwthin the range of 20;1 to 30:1 and nore preferably
bei ng about 22:1. Thus, it 5. is seen that the polynmer may be considered

as being essentially a nodified ethyl ene oxi de polyner with the phthalic
-foi ety being only a m nor conponent thereof, whether calculated on a nol ar
or weight 5. basis. It is considered surprigjng that with such a snal
proportion of ethylene terephthalate or poly- ethylene terephthalate in the
pol ymer the polyner is sufficiantly simlar to the polynmer of the polyester
fibre substrate (or other polyners to which it is 10. adherent, such as

pol yar des) a5 493 VR AL oA AP SEC ARSI IR LSRN
frequently enplG§§@nhuahinx§WNdefmedPethuiaﬂk % bdenpolymentwbbth and
\LI)\A;: ;:/Eelr: hlsgtr:”hygglr'? escrldbeecsi; {1e prrp{;?ous y rrg;%]?rﬁ EEJTFS and
British patentsthﬁﬂPQﬂﬂyyuﬁ¥hﬁﬁﬂQﬂkRP¥ﬂﬁF®m¢4 PP IP¥ e dweiglabi | i zed) by
the nmethod ®f tagiZ). rm\&@td&fsmmvasnpfm.@lénéel@ﬁ@ﬁ SHEADL I NY
properties of such material s n%gfyg 1§$ as good as those of the Preferred
pol yners. The p&Middr AEAROTHAR | %ﬁﬁﬂézﬂ?EPQP¥Qﬁ}$B?e%ﬁI%? Y&i ght
pol yacryl ate, thkehyletultairamigiilade i the gholymesueht yooiyhen ibe range
of about 1,000 suffici- -ly similar to the polymer of th  polyester
fibre substrate (or other polymers to which it is -
10. adherent, such as polyamides) as to be retained s
thereon during the washing, rinsing and drying
operations.
Although the described PET-POET polymer is that
which is frequently employed, in accordance with the
15. present invention, and which is highly preferred for
its desired functions, other PET-POET polymers, such
as those described in the previously mentioned U.S.
and British patents, may also be employed and will be
improved (stabilized) by the method of this
20. invention. However, the soil release promoting
properties of such materials may not be as good as _
those of the preferréd polymers. W,
Thé polyacrylate employed is generally a low
molecular weight polyacrylate, the molecular weight
25. of which is usually within the range of about 1,000
to 5,000, preferably being in the range of 1,000 to
3,000 and most preferably being between 1,000 and
2,000, e.g. about 2,000. The mean molecular weight
will usually be within the range of 1.200't6 2,500,
30. such as 1,300 to 1,700, Althouéh other water soluble



to 5,000,&p?eferably being in the range of 1,000 to 3,000 and nost
preferably being between 1,000 and 2,000, e.g. about 2,000. The nean

4ol ecul ar weight will usually be within the range of 1,200 to 2,500, 30.
such_as 1,300 to 1,700. Al though other water sol uble 6. pol yacryl ates
may -soneti mes be substituted at least in part for. the preferred sodi um
pol yacryl ate, including sone other alkali netalg pol yacrylates, e.g.

pot assi um pol yacrylate, it is preferred that such 5. substitutions, when
permtted, be limted to a mnor proportion of the nmaterial, and
preferably, the poly- acrylate enployed will be an unsubstituted sodi um

I | ate. Such ' i | abl e .f Al i cal . Co tio
Cnder the trade nar Pogactyiales Al 'Bnsd s e SiAY b A ast
avail abl e as cl ear ambpart doirdther prefiared codilunt dolyssinyllate,n wat er,

ith th | uti - : i : 0% d
N ih Lhe o of one d8cnSdhaaBil S, MAS Wl BV Sr o0 41

with the pH of such solutio % aqueou powder

being in the range ®PtRs5iug godyackydafea-hdde igr mFrfernabshak cughed are
peserly S0l 50 Amareeon st (8o ALR: kR i, b3 s i
Al cosBer se 107, a 3§%°808|53&l9§‘ ?% \@q‘esaalfﬁrdﬁ,%'rréfpgo@ #w'eég‘u%ﬁ‘ﬁ'y'
little difference i acrgdalties employeded itilabe tan sirthribest iftiutsdd .sddbitdm ar e
T Yooy PLe eSS U G G Y AIBATE Sl S5,
Chemical Corporation, under the trade mark
&_j 10. Alcosperse. The sodium polyacrylates are available
as clear amber liquids or powders, completely soluble
in water, with the solutions being of about 25 to 40%
solids contents, e.g. 30%, and with the pH of such
solution or of a 30% aqueous solution of a powder
15. Dbeing in the range of 7.5 to 9.5. Among these |
products those preferred are presentiy sold as
Alcosperse 104, 107, 107D, 109 and 149, of which
Alcosperse 107D, a 100% solids powder, is highly'
_preferred, although Alcosperse 107, a 30% aqueoué
20. solution, may be used instead with little difference
in results (provided that it is dried first). Both
. are sodium polyacrylates with the liquid (107) being
N ~of a pBH in the 8.5 to 9.5 range and the pH of the
 powder (107D) being in the 7.0 to 8.0 range, at 30%
25. concentration in water. The powder is preferably
anhydrous but may contain a minor proportion of
watery, normally less than 10%, which is largely
removed during the fusion operation.
To practise a preferred process in accordance
30. with the invention and to make the stabilized soil



25. concentration in water. The powder is preferably anhydrous but may
contain a mnor proportion of water, nornmally | ess than 10% which is .

| argely renoved during the fusion operatlon To practise a preferred .
process in accordance 30. with the invention and to nake the stabiliz¥d
soi | 7. release pronoting polyner thereof, follow ng normal procedure,

t he PET-POET polyner is nelted by being raiskd to a tenperature above its
melting point and preferably to a tenperature in the range of 70 to 5.
[err], to liquefy it, and there is added to it powdered solid sodium

pol yacryl ate, as described. Wen a uniforn1ne|t has been obtained it may be

coo:c ed fglnd the selidiisecsd r?%ﬁ;h e’-:.e teskEssl, bfoﬁwwfﬂ?tﬁakﬁaﬂfansd
co that the prodEPematrase s HRd 3#%% Shals BALEediEY WRFLRIv || e
readily niscibl ermtsledotﬂa:era wmma@fammlits teé Bt it p6 OAPO&KEI ON,
26" educt i on. " BELETEARIY, Lok SRS 1T A e ber BPT e F] TntOsonet | s
bel ow [err],5may llS@"@‘.f ¢ct dddnefiyr iitdi mpdretoeteer i seddedetoeilticing in the
presence of i qub@w@' yegg%g,d_qrd C%]Jﬁrunprﬁ’d)ﬁq%?f@ég” .déyzghggél vely, a

sui tabl e grinder; suc anmer cage m aynond | nmp

MIT (trade marki¥besy apandfetey aeltahes ﬁ%’hd’?ﬁa}ﬁ%ﬁu Bt npey oBen or ot her
liquid cryogeni ¢ ceRledntands ¥helidd 5@ ORI &P Ml X4l heéll ¥izéCredB¥edepyl Xed

with any suitable means. Preferably, cryogenic grinding

10. or flaking operations will be employed so that the \-)=
product will be a finely divided powder or flake
which will be réadily miscible with other components
of a built detergent composition, and will not
segregate objectionably from such composition.

15. Cryogenic size reduction, often undertaken at a
temperature below 0°C and sometimes below -50°C, may
be effected by grinding or otherwise size reducing in
the presence of ligquid nitrogen or other cryogenic
material. Alternatively, a suitable grinder, such as

20. a hammer mill, a cage mill or a Raymond Imp Mill
(trade mark) may be employed, and instead of liquid
niirogen or other liquid cryogenic coolant, U
solidified carbon dioxide (dry ice) may be mixed with
the resins being ground, or other cooling facilities

25, may be utilized to prevent overheating of the
material and to maintain it in cold, readily
fracturable form. Instead of the mentioned size
reduction devices others of equivalent function may
be utilized, including the Raymond Ring-Roll Mill

30. (trade mark), which contains an internal separator



%t he resins Being ground, or other cooling facilities 25. nmay be utilized to
prevent overheating of the material and to nmaintain it in cold, readily
dracturable form Instead of the nmentioned size reduction devices others of
equiyal ent function may be utilized, including the Raynond Ring-Roll MII
30. (trade mark), which contains an internal separator 8. and is capable
of producing very finely divided resinous materg.als. Instead of utilizing
cryogenic or |low tenpera- ture grinding equipnent to size reduce the
solidified 5. nelt of PET-POET and pol yacrylate, the nelt may be spray
cooled to desirably sized beads, which will usually pass through a No. 10

sieve (U. S. Sieve Sanlesks, | 15333- . ; Y
( Snabik cHpepleer Hetn D%%iln(? ﬁ%&é %olp‘gl%ndgs 0.59

preferably will pass through a No. 30 sieve,
nm across. The prod&&E1PeYs ma%§riAdM-appl i cation of the processes of the
present invention nmay beIngkeadeioFd vrd 1HRENORERRJSHIRY AW empera-

AR LRt o Lt 1 PNV, TN, 1O R R
provide a medi U f omedits bifi PETI-PYETHh @ndo ipedyadrytia tid)r dighamel tamayladeer gent
ComOs L on b it cob B R qEMEay YUl Wy ! Vi She Y 00
hel ps to extend theugdp}lyapapsatironghha No. k) sievieor(d i Sdremney .
di stributed throughgdlrikldg,dghce asC SPadtings0? A du A0 hd
N preferably will pass through a No. 30 sieve, which
10.  hag openings 0.59 mm across.
The product resulting from application of the
processes of the present invention may be considered
. as PET-POET polymer carrying polyacrylate. Because
.the proportion of the'éolyacrylate may be relatively
15.  nminor (although its effect is significant) the PET-
POET polymer may provide a medium for distributing
the polyacrylate throughout any detergent composition
with which it is mixed. Thus, in addition to the
 stabilizing effect the polyacrylate has on the PET-
20. POET polymer, the polymer helps to extend the poly-
acrylate so that it may be more uniformly distributed
throughout the detergent composition and thereby more
N uniformly impart to such composition'désirable proper-
ties of the polyacrylate, which include promotion of
25. clay soil removal from laundry during washing and
inhibition of soil redeposition on the laundry during
washing. The "carrying" of the polyacrylate by the
stabilized polymer also obviates the need to spray
the detergent composition beads or base beads with a
30.  golution of polyacrylate to distribute it evenly
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uniformy inpart to such conposition desirable proper- ties of the
pol yacryl ate, which include pronotion of 25. <clay soil renoval from _
| aundry during washing and inhibition of soil redeposition on the Iaunqby *
during washing. The "carrying" of the polyacrylate by the stabilized
pol ymer al so obviates the need to spray the_detergent conposition beads or
base beads with a 30. solution of polyacrylgte to distribute it evenly
9. throughout the detergent conposition. The primary intended use for the
stabilized PET- POET polyners is for soil release pronotion in deter- gent
conpositions. It has been found that |aundry, 5- especially laundry in |
whi ch the fabri cchmowgteduipotlye dstergent eomnpesiedohl.ends (usually with

I Wior S pur e L AR YO L BUSn304 3540 cbBOCHReURNS A i

washing with built s ani ¢ gent “conposi tions, "éspecially
t hose based on|ﬁ9ﬁ?ﬂﬂQiMNﬁrsdesefQEnsgllltelhessoprpngt@bnthe dedredry

takes place afth wﬁéhedxw ' hs SHEBn£dhAT ERRE AWRATSILI ON
cont ai ni ng the T- PCEFEE e to the laundry

during the ¥&shiSRPR u%@Fthﬁ VP‘?E bﬁ@séﬁP’ﬂﬁéréEﬁ RfeRols 15.

| aundry is subsesgiasdd )bxscpégehsaéﬁl blén@éeseaﬁelmyomatascblaeohem)val of
the soil and/or stain du(i ‘g syl sequent was uld h een
k/? 122

expected that t APEHIAR $35F HSBLale apiTe b EBS, ha3BeiatoRy
pol ymer woul d prénmitrey deassiei ng omi o bhelﬁOsynphéyweroagdnunhdbmbrgem05|tion

thereof on the'éEHBHé&é&&né”cégbéc?9i1§h@h&ééebakgét8ﬁdnth%nE%'yacry'ate
10. detergents, if the soiling of the laundry takes place \U
after it has been washed with such a detergent compo- '
sition containing the PET-POET polymer. Some of the
polymer is held to the laundry during the washing
operatién} sOo that it is present thereon when the
15, laundry is subsequently soiled, and its presence
. promotes the removal of the soil and/or stain during
a subsequent washing. It could have been expected
that the polyacrylate, in the same particles as the
PET-POET polymer would promote dispersion of the
20. polymer and inhibit deposition thereof on the laundry
but such is not the case. Instead, the polyacrylate
increases the soil releaée.promoting activity of the
PET-POET polymer in detergent compositions by
inhibiting decomposition or degradation of the
25, poiymer-when it is subjected to contact with alkaline
materials, as in such built detergent compositions in
which the builder salt is alkaline (as many of them
are). _
Detergent compositions to which the stabilized
30. PET-POET polymers of this invention may be added or in
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i ncreases the*soil release pronpting activity of the PET-PCET polymer in
detergent conpositions by inhibiting deconposition or degradation of the
25. ¢ polyner when it is subjected to contact with alkaline materials, as in
such buMt detergent conpositions in which the builder salt is alkallne (as
many of them are). Detergent conpositions to which the stabilized 30.

PET- PCET polyners of this invention may be adddd or in 10. which such
may be included, to give the detergent conposition desirable soil rel ease
pronoting proper- ties, include built synthetic organic detergent

conposi tions. The synthetic organic detergent will 5 normal |y be a

non:colnl c detergenéI walichogalehi Iﬁtai?lOfBé 1N, Y Glve dﬁiearmﬁ SydRy Ibe
usefu Ani oni ¢ det ergent.s ,usu i.nact.i vate the PET PCE 0
ot U they are t o GOTBRREILR" e kS R e e sy nating, GranaRT
det ergent conposi- tQes,t |1wcamdleemﬂatofsymtemqtrlesemgammldemi;é?ﬁﬁ- PCET

polyrer results 11 COERAYANS W0 Rl 501d: daRl SA AT k1)

activities than resud eén'th used W
st abilizing pd yacr yuoacmlﬂarvuheg apmnmq/ dﬁé@rrqqmied ajtheugh irp some

Thus the invention . gls@ s¢HedNGhilh i %@de:rg@rﬁass%a@r YDt duEPu | tamddr het i c

or ganl C nonionic det er gent conposi tion conprising a det er si verqur OpOI’t | on of

noni oni ¢ det er gent étetérrﬁei‘ttt?r &9 IghiteRd Wetlddgikvaht B
proportion of ani onipd 13fther bt dfy@Hey aduliddliveg dnpinsrdd oih admad kal i ne

bui I der proportions in basically nonionic detergent composi-

N 10 tions the use of the present stabilized PET-POET

' 'polymer results in compositions having better soil
release promoting activities than result when the
PET-POET polymer is used without the stabilizing

- polyacrylate having previously been fused with it.

15 - Thus the invention also extends to a soil
release promoting built synthetic organic nonionic
detergent composition comérising a detersive
proportion of nonionic detergent or a mixture of
nonionic-detergent and a small proportion of anionic

20 detergent, ‘a building proportion of alkaline builder
for such detergent or detergents, a soil release
promoting proﬁor;ion of soil release promoting
polymer of polyethylene terephthalate (PET) and
polyoxyethylene terephthalate (POET), and a

25 stabilising proportion of water soluble polyacrylate
(PA), which stabilises the PET~POET polymer against
deterioration and loss of soil release properties on
storage in contact with alkaline materials, the
PET-POET and PA polymers being presen: as solid

30 particles and the PET-POET and PA polymers being
present as a blend in intimate

~ o~



for such detergent or detergents, a soil release pronoting proportibn of -
soil release pronoting polyner of polyethylene terephthalate (PET) and

pol yoxyet hyl ene terephthal ate (POET), and a 25 stabilising proportion ef
wat er sol ubl e pol yacrylate (PA), which stabilises the PET-PCET pol ymags
agai nst deterioration and | oss of soil \rlelease properties on storage in
contact with al kaline materials,' the PET-PCET and PA pol yners being
present as solid 30 particles and the PET-POET and PA pol yners being
present as a blend in intimte contact in each solid particle, and the
ot her conponents of the detergent conposition being in particulate form

the smal | pPaRIdd ofh ddacys@Di@Np&r€IpE e peahdpeRreéeothbei ng insufficient to
destroy the 5 be efitE af t$e$€resence of thg.PET-PCET and PA. Preferably
the soil. r ARV Hohots né“’po SHEFIeNF ( FOURABT F 8RB pBRyABr yI ate pol ymer

I n intimt eadniariatdiefemmi hthe sshahl pespdttbgnf obnmehysandgonlte soi |

rel ease pr | I i }LSLpg; ol ya ynmer at

el evat ed tcegr%geér ur&e) %{r%%ﬁ\%%ﬁgi{i%%@%%%?e?g léél ?éggg{’?. gﬁ!gs which
cont ai & t hdwwiiteabhstherpnesenge pof ywke sPERJIPOPREE andbPAisi ng pol yner.

Preferably the %Teféﬁfb%wwséﬂoieﬁeasée Ebﬁ&t!ﬂﬁ%g%l%ﬁewe range of
about 15,000 15 tao 50, 000, e. 00 to 43,000, the po égxyethylene of
0 to 10, 000,

Che POET | i SYAR RIS 4RS (PP BACTRIRRE PahyReB Lanont ia |
e.dg. 2,500 dehtaddcihtewdtn) istthaofreshyteng teomplitbahgt eheo POET units
s within tshoei.]r‘fixrneqleeacsfe Zfarlmﬁgtgxi%’ pg{'}?mépear'?é‘ gglagﬁg.sing ] '
10 polyacrylate polymer at elevated temperature and : \_i
converting the melt to solid particles which contain
the soil release promoting polymers and the
stabilising polymer. Preferably the PET-POET polymer
is of a molecular weight in the range of about 15,000
15 to 50,000,e.9. 19,000 to 43,000, the polyoxyethylene
of the POET is of a molecular weight in the range of
about 1,000 to 10,000, e.g. 2,500 to S,OOO,the molar
ratio of ethylene terephthalate to POET units is
within the range of 2:1 to 6:1, and the PA polymer :=
20 sodium polyacrylate of a molecular weight in the
range of about 1,000 to 5,000, e.g. 1,000 to 3,000.
Of the nonionic detergents it is preferred to
employ those which are condensation products of
ethylene oxide and/or propylene oxide with each other
25 and with hydroxyl-containing bases, such as higher
fatty alcohols, oxo-type alcohols and nonyl phenol.
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 nbnionic deterg~nt
30 contains from about 3 to 20 or 30 ethylene oxide
groups per mole, preferably 6 to 1l or 12. Most
preferably the nonionic detergent will be one in
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20 sodi umrpol yacryl ate of a nol ecul ar weight in the range of about 1,000
to 5,000, e.g. 1,000 to 3,000. OF the nonionic detergents it is preferred
téo enpl oy those which are condensation products of ethylene oxide and/or
prop¥ene oxide with each other 25 and w th hydroxyl-containi ng bases,
such as higher fatty al cohols, oxo-type al cohpl»s and nonyl phenol. Most
preferably the higher fatty al cohol is enploy nd is of 10 to 20 carbon
atons, preferably 12 to 15 or 16 carbon atons, and the nonionic detergent
30 contains fromabout 3 to 20 or 30 ethyl ene oxi de groups per nole,
preferably 6 to 11 or 12. Mst preferably the nonionic detergent will be
one in whi ch t HEhighyHee fhiglen| £ty atcehohbbsit of 2abouts5larta2lfo 14

carbon atonms and vy Cip 0Qat B4 NSa f O Sehs 7ah@ ‘}ﬂlewééneé gEhELSHesoég :
Among such deterggﬁts is, Alfonic (Trade Mark) 1214-60C, sof noco

Di vi sion of E. I Pchtl bt R s, et ipeleng x%@%dolém?ﬁgaﬂﬁcﬂhrk) 23-6.5
and 25-7, avail abl@e&émﬂwlis AEfo £5¢ Coradeomgrk heizl12spec) akbyd by

tt t t i t th t t I
and greasy ot adoRee Vet of ik o o BAFRSE DBE Nepbl s ol Pene Shoily
conpatibility\Mtrandmﬂqndgiﬁn(lmﬁQEEMack)eZEaQeSagmdtzs s avabh@alatively
| ow nel ti ng point, regi ab. o] ure,

£ 4 gé(;héfl Sél‘t)érﬁl P @8 Aﬁ(ox?t? %{P g&%@qggif}g

that they may be- spray onto ase eads as a O|IdIerS
quickly after it HREEIRStYaIRPRME DL Re b‘éa%l%deDOn to good detergency

with respect to oily and greasy soil deposits on

\_ 10 goods to be washed, and excellent compatibility with
the present polymeric release agents, is a
comparatively low melting point, which is still
appreciably above room temperature, so that they may
be sprayed onto base beads as a liquid which

15 solidifies qulckly after it has penetrated into the

beads. '

20
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25 30 - Various builders and conbi nati ons thereof which are effective to
conpl enent the washing action of the nonionic synthetic organic
detergent(s) and to inprove such action include both water soluble andé%
wat er insoluble builders. O the water sol uble builders, which preferdbly
are enployed in m xture, both inorganic angyorganic builders may be useful.

Sui tabl e buil ders include zeolites and made sol ubl e al kal i ne

pol yphosphat es, carbonates, bicarbonates, T silicates,
nitrilotriacetates, borates, citrates, gluconates and m xtures thereof.
Anong the inorganic builders those géﬁﬁreference-include: vari ous

phosphat es, usual | Y2pdPi#ghEsitsess [comb inat kan S diRarRH HER eah and
pyr ophosphat egremMaE€ed® i veS BoC icompaleménthe heoGiadgniind Rty sPhatgs and

RPNt R L A R e S A
and m xtures thpreok. sueht aztioh dnulude dotth wabermsElikl@tiandr 20
odi um of || cafaeef; ARSSIBISC LIRS e gt MasR L1 1 The ¢ ange
of 1:1.6 to 1b8ilgesker ablighl pZeFerably? areoremploy®d cny.milxturke, 25 30
both inorganic and organic builders may be useful.
Suitable builders include zeolites and water soluble
alkaline polyphosphatés, carbonates, bicarbonates,

10 silicates, nitrilotriacetates, borates, citrates, o/
gluconates and mixtures thereof. Among the inorganic
builders those of preference include: various
phosphates, usually polyphosphates, such as the
tripolyphosphates and pyrophosphates,'mote*

15 specifically the sodium tripolyphosphates and sodium
pyrophosphates, e.g. pentasodium tripolyphos-
phate, tetrasodium pyrophosphates; sodium carbonate;
sodium bicarbonate; and sodium silicate; and mixtures
thereof. 1Instead of a mixture of sodium carbonate or

20 sodium bicarbonate, sodium sesquicarbonate may often
be substituted. The sodium silicate, when employed
is normally of Naj0:Si03 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.

25

30



%4 O thewater soluble inorganic builder salts the phosphates will usually
be employed with a | esser proportion of sodiumsilicate, the carbonates

i | I~xbe enployed with bicarbonate, and sonetines with a 5- |esser
propertion of sodiumsilicate, and the silicate will rarely be used al one.

I nstead of individual polyphosphates being utilip%d it wll sometines be
preferred to enploy m xtures of sodi um pyrophosphate and sodi um

tripol yphosphate in propor- 10. tions within the range of 1:10 to 10: 1,
preferably 1:5 to 5:1. O course, it is recognized the changes in phosphate
chem cal structure may occur during crutching and spray drying so that the
final product may differ Cforshshatatferondlub I weyEni € migeiet sdbts thde

crutcher. O the watgr I e .qrganj i) ders itrilo-.triacetic acid
salts, e.g. trisodi %oﬁ%[%P:ﬁ S rulqé%'etdas[ eaquil#_r%% éﬁ'}'pgroé’rea({)lvtéhpar Vet t he
monohydr ate, are pr Prepcsdionx oy avdinin ctirli imadtent ehe statbam th s odi Lim 128,
nitrilotriacetate, pd1dyed Yath!lpi iU t | nui | der salts
may be utili zecls in h;i}%r afed forns l\ﬁm C d{’gd{ééé)'oﬁ&g; %me%ceir#%d%%weéj wat er

sol ubl e bui | der’ t hd@s8er @FeRoFsian f woddinm @ilicatrl @hd t4he i nor gani c
and organi c 25- phogildicate WANA! Garelyd bhUsa ANlddal eStndH dupns¢ es,

ciWlene g am et oSS R G o

sodi um or pot assi umssmettimesr ba pnefexrrHd to tdwgylenyf mintursxiiafinsadiwn are

normal I'y hDre prefeb§%%phosphate and sodium tripolyphosphate in propor-

. i¢/ 10. tions 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 may occur durin§
crutching and spray drying so that the final product
may differ somewhat from the components charged to

15. the crutcher.

Of the water soluble organic builders, nitrilo-
triacetic acid salts, e.g. trisodium niﬁrilotriacetate
(NTA), preferably employed as the monohydrate, are
preferred. Other nitrilotriacetates, such as disodium

20. nitrilotriacetate, are also useful. The various
water soluble builder salts may be utiiized in
,hydfated forms, which are often preferred.

N o Other water soluble builders that are considered

to be effective include the inorganic and organic

25. phosphates, borates, e.g. borax, citrates,

gluconates, ethylene diamine tetraacetates and

iminodiacetates. Preferably the various builders
will be ih the forms of their alkali metal salts,
either the sodium or potassium salts, or mixtures

30. thereof, but sodium salts are normally more preferred.



In sonme instances, as when neutral or slightly acidic detergent ‘
conpositions are being produced, acid forns of the builders, especially of _
the organic builders, may be preferable but normally the salts will either *
5. be neutral or basic in nature, and usually a 1% aqueous sol ution of ¥ he
detergent conposition wll be of pH in the pange of 9 11.5, e.g. 9to
10.5. Insoluble builders, g [err] of the‘Zeﬁffte A type may be used

advant ageously in the conpositions 10. of the present invention, and of -

t hese, hydrated Zeolites X and Y may be useful too, as may be naturally
occurring zeolites and zeolite-like materials and other ion-exchanging

i nsol ubl e conpoulmissbthat inanaacksas agdevtiefic Aeutitialdeyrs. sl@‘gﬂm 3&1@/@“ ous
Zeolite A produc t h n_found:tq be red., Su

materials are me%%tﬁzgghk goﬁﬁgsg%%giﬁdaﬁgt%3&§gf§anﬁﬁéH (ﬁﬁﬁ%ﬁneed
not be descri bedofiethe bguéﬁbyssuehpecmpdawdsﬁmﬂue lwer gafn iich o it 5, 20.

w t, 1, f
L5 10 5 e gy or Af%y,ps pEBELEARY, BulTubraa B LILHA R ML el TTOM

preferably 275 t636ne¢h§a%e@F|PéSBG|Paeﬂa§H6GhdaDé @amﬂhkﬂeﬁnl%mulon-

exchangi ng zeol i 4&uebus- sbluE@BH'beﬂhénd%EQQbﬁﬂﬁ|domd3¥f%fgn5%fﬂl‘ﬁgent
cation such as sodium _potassium |ithium (whén practicable) or other

al kali netal or %6. aﬁﬁnh?uﬁPePFEPﬁFaBFygthe uhicval ErGcdt itéh 1&- e
isoluble builders. g rally of the Zeolite A

typ- @ay be used advantage..sly in the compositions
10. of the present invention, and of these, hydrated o/
Zeolites X and Y may be useful tod; as may be
naturally occurring zeolites and zeolite-like
materials and other ion-exchanging insoluble
compounds that can act as detergent builders. Of the
15. various Zeolite A products, Zeolite 4A has been found
to be preferred. Such materials are well known in
the art and methods for their manufacture need not be
described here. Usually such compounds will be of
the formula '
20.

-(Na20)y.(A1203)y.(Si02)z.w H20 '

wherein x is 1, y is from 0.8 to 1.2, preferably

about 1, z is from 1.5 to 3.5, preferably 2 to 3 or
25.  apout 2, and w is from O to 9, preferably 2.5 to 6.

The zeolite builder should be a univalent cation-
exchanging zeolite, i.e. it should be an aluminosili-
cate of a univalent cation such as sodium, potassium,
lithium (when practicable) or other alkali metal or

30. ammonium. Preferably the univalent -ation of the



7eol i-té mel ecul ar sieve is an alkali netal cation, especially sodium or
potassium and nost preferably it is sodium The zeolite, whether
grystalline or anorphous, are capable of reacting sufficiently 5. rapidly
wi tecal ciumions in hard water so that, alone or in conjunction wth other
wat er softeni ng conpounds in the detergent conposition, they soften the
wash water before adverse reactions of such igEzcyﬁth ot her conponents of
the synthetic organic 10. detergent conpositi occur. The zeolites

enpl oyed may be characterised as having a hi gh exchange capacity for
calciumion, which is normally fromabout 200 to 400 or nore mlligram
equi val ents of caJcFﬁﬂ%bﬁ?bﬁﬁiﬁﬁuhaFdﬁé§¥epéF gramléplihaesdnicasions.

silicate, preferabl¥spd8is01358080ufdbe, pBRadEiaRNYdhAUREe0bireghasil
Al so t hey preferablygreduce t he haégness UICk|éPIn wash wat er, usual 'y
v

within the first 30*E§etBnB8atB®si ENRi AEPLL ter ( WpepBeRycXYdta 1L nenOTvash
wat er, and | ower thambephoess ape2Bapabtesofhaeaetiingl sgf&icaknkarr] per

litre within such a_{] T y zeql it Ll normal Ly f . a
noi sture contegf inr%hgg%gnggtgfgé§%§g§0$§k5rgaeﬁéﬁpngﬁggts§5gﬁ8%25@6and
nmore preferably 17 abogedpreiy. cofdunThéonewlitheothes whaegedotfseaiagut cher

mx from25.  whi chogg, sunaadfnlrreugbaemsen\gheugsggettgagfi By Gb¥ledad

state, with the ultimate particle dianmeters bein ) m cions, e.g.
0.005 to 20 nicronsthgrerahaNnfen. befpsegadvershs rress ipast of| sushzdong g.

8 Bg 7 mcrons, if gGiyRtethéfecodpdnBns bE @hé dPnthHetieNorgadicO. 01 to
. m Cron,

\ _Iib-annégpggéént composition occur. The zeolites employed
may be characterised as having a high exchange
capacity for calcium ion, which is normally from
about 200 to 400 or more milligram equivalents of

_ calcium carbonate hardness per gram of the alumino-
15. gilicate, preferably 250 to 350 mg eq/g, on an
anhydrous zeolite basis. Also they preferably reduce
the hardness quickly in wash water, usually within
the first 30 seconds to five minutes after being
added to the wash water, and lower the hardness to
20. less than a milligram of CaCO3 per litre within such
a time. The hydrated zeolites will normally be of a
moisture content in the range of 5 to 30%, preferably
N\ about 15 to 25% and more preferably 17 to 22%, e.qg.
20%. The zeolites, as charged to a crutcher mix from
25. which base beads may be made, should be in finely
divided state, with the ultimate particle diameters
being up to 20 microns, e.g. 0.005 to 20 microns,
preferably 0.0l to 8 microns mean particle size, e.g.
3 to 7 microns, if crystalline, and 0.01 to 0.1
30. micron, e.g. 0.01 to 0.05 micron, if amorphous.
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Al though the ultimate particle sizes are nmuch | ower, usually the zéolite
particles will be of sizes within the range of No. 100 to 400 sieve (i.e.
abl e to pass through openings 149 microns to 37 microns across), 5 .
preferably No. 140 to 325 sieve (i.e. able to-pass through openi ngs 105 <
mcrons to 44 mcrons across), as charged tarthe crutcher for the

manuf acture of the base beads. In the base beads the zeolite(s) will often
desirably be acconpani ed by a suitable builder 10 salt or salts, e.qg.

sodi um car bonat e, sodi um bicar- bonate. Sodiumsilicate nay tend to

aggl omerate with zeolites so the proportion thereof present in zeolite-
built base beé&§qmﬁﬁhx¥QQrﬂ%1&ﬂa yroighe 34z9% arenmychelowetred,
especi al | y forusialagnadiee caedlaive neadtbicieos i Bl i @sorbytizegnRitARR as nuch

as 5to 10% be present,. as j A-puil t, products. n enployi ng the
preferred noniof & eeroﬁrﬂ%' i%d](bel\q r€‘£¢1ts %Yr?)o ?‘t?bngﬁfs Wi Eﬂg?he powder
or flakes of tthequgdsepenimatl4h micrensictot 37 i mparon80acress) ,rel ease
pronot i nge pr o Id [ p@g§ t ug scarg u | . AO car bonat e
bui | der iss pr %%rfreg%b%ed?g'ar on%,%ée)iénig&g% %ﬂ'eghiéﬁie'? g?ké%?%ity, has a
more detri nentthirafghecapeningfe Hammi¢igndite hed PEICPOEY pergasd rand
accordingly, 2y ﬁgg?gﬁéﬂﬂH OETROBLE E08S B8k | €ndM hinhEac8ifeVBECRpgONt @I N

unst abi | i zed PET- ol yner, can often | pose the soil rel ease Eronnting
activity of t & ol S af tlt Y8 R33R15eFRHrEhet BPALRERLF) oHEL
Accordingly, tdfedicaiedirablhe g esetdompavbed oy assgieabeat bhoL1ade

detergentlﬁor_r%%sjjt'[ ioornssaq{:isl,t éMéh scgépt?rrrl]aégrbonate, sodium bicar- \_J
bonate. Sodium silicate may tend to agglomerate with
2eolites 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

15 formulations, but sometimes as much as 5 to 10% may

- be present, as in NTA-built products.

When employing the preferred nonionic detergents
in detergent compositions to which the powder or
flakes of the present invention are added to impart

20 soil release promoting properties, while phosphate
builders are useful, often carbonate builder is
preferred. The carbonate, being of the higher
alkalinity, has a more detrimental effect on the
stability of the PET-POET polymer and accordingly,

25 detergent compositions built with it, and which
contain unstabilized PET-POET polymer, can often lose
the soil release promoting activity of the polymer
after relatively short storage periods. Accordingly,
the need for the present invention is greatest for

30 detergent compositions built with carbonate.



~Pref erred detergent conpositions in accordance with the invention conprises
10 to 30%e.g. 15 to 20% e.g. about 20% of a nonionic detergent which is
.the_condensation product of a higher fatty al cohol of 12 5 to 15 carbon
Yatops and 6 to 12 noles of ethylene oxide, 42 to 78%e.g. 48 to 72%e.g.
60% of a builder e.g. sodiumtripol yphosphate orna m xture of builders e.qg.
a mxture of sodium carbonate e.g. 18 to 34% slogli um bi carbonate e.g. 13 to
24% and Zeolite A e.g. > 10 11 to 20% 2 to 10%e.g. 2 to 6% e.qg.
4% of PET- PCET pol yner of nol ecul ar weight in the 19,000 to 25,000 range,
0.3 to 3%e.g. 0.5to 2% e.g. 1% of sodium polyacrylate and 4 to 14%e. g.

5to 10% e.g. 7.5% S . ecific.preferred conposition 15
conprisi%g-about 5%?%?P%on%%%?ﬁgéageéggﬁ??lgégo8f?QéSFF?éggfgﬁ)dFegodium
carbonate, 16% oftsedinvebtitenboonpeisds, b0 PETIPOES.gol YAekp 20®0R.godi um
pol yacrylate and 3380f 5B Sber '%ﬁﬁf%é%éoﬁete} eh? g%%ghlgg_&gethe

synthetic organic detergent an , deterge ositions wll
usual |y al so cont@prdensakioRrdPpedpekt pBnachighest frktinaleghpdust 12

adeVﬁDtS- A ng'é@elﬁdé&¥@8ﬁ$aﬁéﬂsfaﬁai6 éefignhageé-ofngtayhahg, such as
bentonite and ot her ¢l ay fabrli softenerﬁ, fl srescent Brlg?teners such as
7 48 e § s

the distilbene brP¥htenets, t@nZ9%es:Isu 8t Bofyt a builder
e.g. sodium tripolyphosphate or a mixture of builders

e.g. a mixture of sodium carbonate e.g. 18 to 34%,
: sodium bicarbonate e.g. 13 to 24% and Zeolite A e.gq.
W 10 11 to 20%, 2 to 10% e.g. 2 to 6%, e.g. 4% of PET-POET
polymer of molecular weight in the 19,000 to 25,000
range, 0.3 to 3% e.g. 0.5 to 2%, e.g. 1% of sodium
polyacrylate and 4 to 14% e.g. 5 to 10%, e.g. 7.5% of
moisture. One specific preferred COmposition
15 comprising about 20% of nonionic detergent, 26% of
zeolite, 18% of sodium carbonate, 16% of sodium
bicarbonate, 4% of PET-POET polymer, 1% of sodium
polyacrylate and 8% of moisture. '

20
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ES H 1
and anyl ol ytic enzynes, colourants, such as dyes and pignents, and
perfunmes. In preferred detergents the 10. nonionic detergent (preferably
Neodol 23-6.5), is post-sprayed onto base beads (largely builder) and _ .
constitutes from10 to 30% nore preferably 15 to 25% and nost preferaﬁf

about 20% of the final conposition. (The word 'Neodol' is a trade mark).
15. In the final conposition the nnisture,congé t wll usually be fromi4
to 14% poreferably 5 to 10% e.g. about 7 or 8% the fabric softening clay

content will usually be from1l to 5% preferably 2 to 4% e.g. 3% the
enzyme content will nornmally be from0.5 to 3% 20. preferably I to 2%
e.g. 1.5% the polyacgyl ah8i¢9@hCRlo Wrld é@xéﬂéﬁ@-&éé}iﬁé’@d&i@é@éﬁ@' y 0.5
to 2% e.g. 1% or about 1% and the PET- PCET polyner content wi|] be from2
to 10% pref er abPPd2PRd 186F o AR LRSS NS SOMBARA L LANT (Wi ZRRAL E6dbEPt i ons
][ray ai) 52 25. of bfeﬁthaneapﬂ.ﬁﬁl&ftlbdﬁp&@pﬁﬂt\iﬁﬁv md%i%umriﬁ@nvaﬂmh Iy
rom0.5 to 3% of, .magnesi um,su e, ich i.s adde o fhe crutcher to
prevent und%firaﬁpéugngﬁnganQP%é%®FbégiﬁyQH5?fﬂﬁetﬁéyﬁﬁﬁmeéﬁﬁg?nqo
manuf act ur e 1he uaterdaids,couphsialsi tenteesidre Redl o3er cclaxhfabria i s nmade
at a tenperature 5 ) | St € of about 30
to 60% of the cF%&g?B%S%I'dgrlg?’rﬁggﬁggunﬁ%%ﬁ’g}gf,' (L:g(r) o%?%gntéﬁ%nd ]
fluorescent brigfiskédbeandbsightienasis.apnpymes., isHahaah@TRkedbyihbe,
using a conventi gpal -aﬁg‘i@li?tt'i%n eazyndY, A eJ1BMFadts W dh 04 spabussaon
products dry atom,zed droplets of the crutcher @)(to t he base beads, which
normal |y mﬁ{& bePdEmERLEr c PRI perfunes. In pre

nonionic detergent (preferably Neodol 23-6.5), is

erred detergents the

post-sprayed onto base beads (largely builder) and
constitutes from 10 to 303, more preferably 15 to 25%
and most preferably about 20% of the final
composition. (The word ‘Neodol' is a trade mark).

13- 1n the final composition the moisture content will
usually be from 4 to 14%, poreferably 5 to 10%, e.g.
about 7 or 8%, the fabric softening clay content will
usually be from 1 to 5%, preferably 2 to 4%, e.g. 3%,
the enzyme content will normally be from 0.5 to 3%,

20. preferably 1 to 2%, e.g. 1.5%, the polyacrylate

' content will be from 0.3 to 3%, preferably 0.5 to 2%,
e.g. 1% or about 1% and the PET-POET polymer content W
will be from 2 to 10%, preferably 2 to 6%, and more
preferably about 4%. Such compositions may also

25. often have present a relatively small proportion,

' usually from 0.5 to 3%, of magnesium sulphate, which
is added to the crutcher to prevent undesirable
setting of the crutcher mix for the base beads. To
manufacture the detergent compositions described a

30.  crutcher mix is made at a temperature of about 50 to



the Paﬁgetof 10 to 100, U S. Sieve Series (i.e. from2.00 mmto 149 m crons
across). Onto such dried 10. particles there will be sprayed or dripped
pol t.en noni oni ¢ deterent, which will be absorbed by the beads and w ||
solindify in them after which there will be mxed with the built detergent
conposition resulting the powdered or flaked stabilized PET-POET 15.

pol ymer, of particle sizes less than No. 30, U Sieve Series (i.e. |less
than 0.59 mm (preferably 30-100, U S. Sieve Séryes (i.e. 0.59 nmto 149
mcrons)). Enzynme powder, if present, will then be mxed in. Aternatively,
I n some processes the 20. stabilized polyner nmay be m xed with the enzyne
powder before bl endi 7@’ ®vidmd themo Estuné ebntpattoEuhhbatdeDetgeBD% | BEsone

procedures the stabi e wi th Lhe base beads before
application of the H%h%d%}éydeggﬁlfggr Eégggsgﬁ% RBhPBRTE: JSPEPHERP ERay
t hen serve to hold t&nd;ﬁﬂq@mﬂs$ﬁmt|bteghhenerstandgéych01shepbayedbeads

The various bl endi % ﬁétwﬂﬁama fonagfﬁd '80898¥€9Bhgga£5b8§1:k98ﬁ

drum or tw n- sh II ers or 1 n ot sul t e equ
when present, rray heSREAY i eRpex in ‘a\h’ycguh%b?@ma?aeboaupreéuatsydrz t he

l'ast added corrponentatJmpzédaldmpmexaﬂpmé efdxﬂéﬁéatﬂﬂauaoder@babbmt
the invention. UnIe her ig arts.and ercentages
are by wei ght and a éa i Lﬂ%ﬁ?%igylﬂl P4 ?ﬁepgﬁghﬁF§SSI es in
specification and clzhemrange of 10 to 100, U.S. Sieve Series (i.e. from
2.00 mm to 149 microns across). Onto such dried '
] L 10. particles there will be sprayed or dripped molten
nonionic deterent, which will be absorbed by the
beads and will solidify in them, after which there
Wwill be mixed with the built detergent composition
resulting the powdered or flaked stabilized PET-POET
15. polymer, of particle sizes less than No. 30, U.S.
Sieve,Seriés (i.e. less than 0.59 mm) (preferably
30—100, U.S. Sieve Series (i.e. 0.59 mm to 149
microns)). Enzyme powder, if present, will then be
mixed in. Alternatively, in some processes the
20. " gtabilized Polymer may be 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 of the nonionic detergent,
25. = and the nonionic detergent may then serve to hold
the polymer particles more strongly to the base
beads. The various blending operations may be
conducted in conventional inclined drum or
twin-shell blenders or in other suitable equipment.
30. perfume, when present, may be applied at



4 <

EXAMPLE 1 Conponent o Percent 10 '

Zeoli.te 4A, hydrate (20% noi sture content, 26. 0 powder) Sodi um
car bonat e, anhydrous 18. 3 Sodi um bi carbonate .
15.7 Bentolite L (fabric softening clay) 3.0 15 ksl
Fl uorescent brightener (stilbene type) 1.7 Proteol ytic
enzyme (Maxatase (Registered Trade Mark:) Nﬁ}k

1.5 Magnesi um sul phat e 1.0 Bl ue dye

0.1 20 Neodol 23-6.5 _ . 20.0

Al kari|l QCF (PET-PCET soil release 4.0 pronoting agent)
Al cosperse 1075h¢ssaPthbi8r stage but usually is the lalst) d&¥ddane

0.2 25 Mbi sture 7.5 100.0

In the making %?mBQB@PErgent conposi tion of the above formula, first, an
aqueous crutcher m $h80followdngaiekam lalzodll ludnatebiandid heot or mul a

b iontener . mobteFubie,ERRARERRy ofBTed Y Aher RS dndichinc, i

[err] afd is spaaysdanédpencancegesnam@naw wmmghtlandsﬁi&nmemgemg-tomer of
the type enpl o o] PE Ay »@8r yinn AL C £r
%ﬁge% Lr&PigY 28" YhNgn¥ ex%ﬁ%f@s,‘yagilzes |ntréH§: . 10 ‘o

conposi tions. ase beads produced, arti cl
100 range, SFliﬁ@ﬁe Series (2 mmto 149 n1crons) are

. EXAMPLE 1
Component ' : . Percent _
10 Zeolite 4A, hydrate (20% moisture content, 26.0 e
powder)
Sodium carbonate, anhydrous 18.3
Sodium bicarbonate “ ' 15.7
Bentolite L (fabric softening clay) 3.0
15 Fluorescent brightener (stilbene typei | 1.7
Proteolytic enzyme (Maxatase (Registered
Trade Mark.) MP) - 1.5
Magnesium sulphate ' ' ' 1.0
Blue dye o : 0.1
20 Neodol 23-6.5 20.0
Alkaril QCF (PET-POET soil release 4.0
promoting agent) W
Alcosperse 107D (stabilizer) 1.0
Perfume ' 0.2
25 Moisture : - 7.5

100.0

In the making of a detergent composition of the
above formula, first, an aqueous crutcher mix
30 " containing about 50% water and the formuia proportions
of zeolite, carbonate, bicarbonate, Bentolite L,



Fhenésﬁrayed with liquid state (nolten) nonionic detergent, which is at a
tenperature of about 55 to 10. [err]. in a suitable m xer, such as a
gotatd ng inclined drumor a twin-shell blender. The enzynme powder is then
bl ended- with the detergent conposi- tion, followed by the stabilized

PET- PCET pol yner (containing sodi um pol yacryl ate) 1) The stabilized 15.

pol ymer had previously been made by nelting thes-fornula proportion of

Al kari4 QCF (desirably anhydrous but it nay contain a small proportion of
nmoi sture) at a tenperature of about [err], and mxing into it the fornula
proportion of Alcosperse 107D 20. (sodium polyacrylate). After such

component s are thor@yaakgsaaaedb£9ﬂﬁ£235rsoma§nsg1bﬂrgha pHalboRBTRY, e

melt is cooled to slidify it e resul tlngenass i.s cryogenicall
ground, using any o?a@ﬂeabr?nH%PEeE?EVFSUQFya Rt BRe, 288t 18 &PERYLI y a
.25.  hammer or Cagedffiédl nsOaaeoﬁoeheleﬁamapkbahetSbﬁeSp&agt apgsagt Rowegh a

No. 30 si eve, teve Series mg a ? L ar 29 m.ac ross)

preferably belng of cie FYPELEhP ﬂ§8 95 XO YU 5 8rdPlSseri es,

(whi ch have opéhlngsoﬂméﬁchaitdeﬁdﬁgentrcompéeltaoness)Théfbasetbeads

stabilized PET-PCET,p ¥g§& %F ﬁ%*gléhg §§%QE'E§ gﬂepgbygcrxbakg Rb%sent
0 'S h er

In the particles th%re ent conpositio
particles the fornu#@ﬂ%?ob%r$roﬁlevepﬁﬁrmﬁé (3 §Br&9e§48nmecﬁhﬁsﬂheﬁde

while it is Kept S chonTBhtoPeddibN Tiyhld bBadl 1RBREEHYISnEHIBnIE gnelgf
r n n r r n r
{hose previ ousl y Mgt T MenPLROES" ok °5" bhibdrhEuge" S ShaGkO5Y 24

o/ B 10. 60°C, in a suitable mixer, such as a rotating
inclined drum or a twin-shell blender. The enzyme
powder is then blended with the detergent composi-
tion, followed by the stabilized PET-POET polymer °
(containing sodium polyacrylate). The stabilized

15. polymer had previously been made by melting the
formula proportion of Alkaril QCF (desirably
anhydrous but it may contain a small proportion of
moisture) at a temperature of about 82°C, and mixing
into it the formula proportion of Alcosperse 107D

20. (sodium polyacrylate). After such components are
thoroughly mixed together so as to form a uniform

, melt the melt is cooled to slidify it and the

N~ resulting mass is cryogenically ground, using any of
the grinders previously mentioned, but preferably a

25.. hammer or cage mill, so as to be of particle sizes
that pass through a No. 30 sieve, U.S. Sieve Series
(which has openings 0.59 mm across), preferably being
of sizes in the range of 30 to 100, U.S. Sieve
Series, (which have openings 0.59 mm to 149 microns

30. across). After the stabilized PET-POET polymer,



det ergent conpo
characteristics

-
1

sition of good [err] and of useful soil release p?onnfing

. The 10. soil release pronoting polyner therein is

stabilized so that after prolonged storage or after storage at eIevanted;
two weeks, the conpositiogzgfyrts appreciably nore soi I

tenperature for
rel ease pronoti

ng action than a control c

Ssition of the sane forrmula in
15. which the Alkaril QCF is present in the base beads or is applied

al one to the detergent conposition parti- cles (wthout polyacryl ate bei-ng

present). Surpr
the invented de
that of a conpo
wherein the QCF
to the detergen

the invented co
to the detergen

the detergent c
pronoting actio

isingly, the soil release pronoting action, after aging,
tergent conposition of 20. this exanple is superior to

ShithoRhef st iSaE dergBllyiaddly latF o PEEdnooi Nachy! at e)

of

and .Al.cosper se erg are xed together. and then applied
Pafgr’rﬁd‘ﬁst &S‘r?tt?égfgs,"sa ?’ﬁ’eera AT e %o‘&@‘b%’r'??%ﬁs are
superior in soi komposi triene geer trained |yire tformuulo ptopost béntde fornul a of

l.tion of i a rein the. OCF., powder is applied
§E§§%‘§si{1tsi gr?gt%'g;eéfse éf?(:i);t hee%'?#u ‘a '{'ﬁ’b r’f?o’hs gtfegfcosperse
107D, in adueoudns@ofiosn @ by MUstiavsdn GRt) dapparatusgOsuchspsagee ont o

Q@Q%B%ieoﬁﬂigﬁl?ﬂ]ent #%held. t Ofile E:%?o&?cjzi f@é\?féfngr ol |

n of the product o IS I nvention, npared to a con

wher ei n the sanéSpRofdtisdRcSHomERHEGET tiRR - | tyRtkekie P¥Ianicdet er gent

conposi tion, detieteedlento@Apositbidd BB gdod he {oFdeney Pieyi sy given
were made, to o

10.

ne _aqf .whi h ilized soil_rel r in
G8etul so& %e égégjproéa fﬁ% cngéégggéfgngg. g’I‘he

soil release promoting polymer therein is stabilized
so that after prolonged storage or after storage at
elevanted temperature for two weeks, the composition
exerts appreciably more soil release promoting action
than a control composition of the same formula in
which the Alkaril QCF is present in the base beads or
is applied alone to the detergent composition parti-
cles (without polyacrylate being present).
Surprisingly, the soil release promoting action,

after aging, of the invented detergent composition of

20.

25.

30.

this example is superior to that of a composition of
the same formula (4:1 PET-POET:polyacrylate) wherein
the QCF and Alcosperse powders are mixed together and
then applied tp-the detergent composition beads, and
the invented compositions are superior in soil
release promotion to compositions of the formula of
the invented composition of this example, wherein the
QCF powder is applied to the detergent composition
beads and the formula proportion of Alcosperse 107D,
in aqueous solution (or Alcosperse 107) is then
sprayed onto the detergent composition particles.

o/

4

)



bolymeﬁ was added and to the other of which the sane proportion of such

pol ymer was added, w thout previously undergoing the stabilizing treatnent

30. -recited herein. Subsequently, both products were stored for two weeks

at [err], which approxinates el evated tenperatures reached in some

war ehouses. After such storage both the "experinental" and "control™

conpositions are used to wash clean poly- 15 er doubl eknit swatches in

wash water containing 150 p.p. m hardness, g&C|un1carbonate (3:2

cal ci um magnesi um hardness salt ratio) at a tenp ture of 49C in an

aut omati ¢ washi ng machine, so as to deposit the soil release pronoting

gogﬁgerfonhZO tﬂem V\A'thI'cbhleeﬁetemﬁeﬂblcOﬁgDGéaséOprﬁﬂaﬁeﬁgraﬁ'tganbﬁifﬂghe
o of the wash wat t he soi]led swatches agre washed, at .the

sane concentratlonzﬁﬁ?q$F sgmksty%%eﬁ#lﬂﬁéhcﬂﬁ?gFegngﬂ BhECBERBL -

det er gent conp05|t|cuheﬂémnpéheemamgepnépentioneoﬁvaETmaeEwhgolgﬁer is

cal cul ated and it h a 0 S

initial soil re \Aﬁ%}%ﬁ%&? %% %§é838§g§§hgaﬁéﬁéo£9£ﬂHh hgé&réeg{ SEmbE

cont ai ni ng "regdlar "s PEPRORE pohg nferpaka 843599@$1Yt§1VﬁntWares@Bﬂer to

reaning power. Befq&&ba@!nﬂhi@@ @Ré's£§BPYiBQd3Qo1QOE€1éaQE BQBBQEHﬁg
"experinmental" and the "control" osition were essential e.sane.

When, instead of tkm??kﬁ?%ir@?%l%@%% ndn¢utRdthet AERRE 95|Wh¥EPe§§§ same
promoting pol ymer, fp&d:pmed:.d&y @f)okmdmg pélyherrmss ‘addedi, z@ikeRduet i on

t hereof, the PET-PCET and acry £ES,are and
bl ended with the det%ﬁ e %%p $$%%1n Lﬁ ab1f1z1ng tgk gment
\ recited hereln. Subsequently, both products were

stored for two weeks at 43°C, which approximates
elevated temperatures reached in some warehouses.
After such storage both the "experimental® and
“control” compositions are used to wash clean poly-
15. ester donbleknit swatches in wash water containing
lSO_p}p.m. hardness, as calcium carbonate (3:2
calcium:magnesium hardness salt ratio) at a tempera-
ture of 49°C in an automatic washing machine, so as
to deposit the soil release promoting polymer on
20. them, with the detergent composition concentration
beiné 0.06% of the wash water, and then the soiled
, swatches are washed at the same concentration and in
~ the:same type of wash water with the same detergent
composition. The percentage of soil removal was then
25. csldulatsd and it was found that the experimental
formula lost 1.2% of its initial soil removing power
(pefore aging), whereas the composition containing
“regular" PET-POET polymer lost 84.5% of its initial
soil removing power. Before aging the soil removing
30. powers of both the "experimental” and the "control®

composition were essentially the same.



'.-‘_ .'" !
produce a product of the same formula as given in this exanple, after
accelerated aging tests it is found that the soil rel ease pronoting pol yner.
still deteriorates objectionably and simlar results are 10 . obtainable
when the unstable polynmer is mixed with the detergent conposition in thg
proportion given, and the fornula proportion~of polyacrylate, in aqueous
solution, is sprayed onto the polymer and _gffer detergent conposition
conponents. 15 In a cleaning test, known as a nmulti-stain test, in
whi ch cl eani ng powers of detergent conpositions are neasured, various
stains, including grape juice, blueberry pie, brewed tea, cranberry juice,

beef |iver blood, | at e_puddin otti soil, 20 randy

bl ack cl ay, Iiquid%ﬂ%%giub&ségggn?gaggfché§8c§3?gFeB%8lP@rgaéeﬁgrk) bl ack
pen ink, barbetieh seheesoibdr€lesse pRegosiagedolyade , Mol )L ostedr togni ng and
(Trade Mrk) CRTLEngrehitagintstad bhd BeauBRLeh chedaty e
doubl eknit DadtBinPOBBrPelymereapdt pobgagreiahe pawdetaniirg wisied and the
stainedsand sojdedfaidaswaer vAEhadebRgbRE! cUMpRLRY BAGhACS, with
reflectances (|nd|0|21|ve ofuclegnlng pgmer) of the variqus 30 - swat ches
bei ng rreasurecP‘.aQQ‘b‘F y\%lsﬂ’ﬁ% Ghd ﬁlrfv al) ?H%rESF’.“uﬂﬂél A§ GR¥SBnadded product
of the presentthiwestample psafleser abedlepatbisagiagpkests i¢oqpared to a

cont 01 P19k 19t GAOL LR 0934 e PEISECETQMBLITR! 10nihe dfecr i 2t

deteriorates objectionably and similar results are \_’

k.

10 obtainable when the unstable polymer is mixed with
the detergent composition in the prdportion dgiven,
and the formula proportion of polyacrylate, in
aqueous solution, iS'spréyed onto the polymer and
other detergent compositibn components.

15 In a cleaning test, known as a multi-stain test,
in which cleaning powers of detergent compositions
are measured, various stains, including grape juice,
blueberry pie, brewed tea, cranberry juice, beef
liver blood, chocolate fudgé pudding, potting soil,

20 Brandy black clay, liquid make-up, sebum/particulate
soil, Bic (trade mark) black pen ink, barbeque sauce,
red Crisco (Registered Trade Mark) shortening and
French dressing are deposited on a variety of
fabrics, including Dacron (Trade Marki'cotton blend,

25 Qiana (Trade Mark) nylon, cotton, and doubleknit
Dacron, fabrics likely to be present in a family
wash, and the stained and soiled fabrics are washed
in test washing machines, with reflectances
(indiciative of cleaning power) of the various

30 - swatches being measured after washing and drying
thereof. Using the unaged product of the present
invention, as described in this example,



ts found that the total of Rd values for the 22 5. different swatch

conbi nati ons enpl oyed was significantly higher for the experinental than
for the control, indicating inproved cleaning power. Note that .this is not
an igdi cation of soi|l rel ease pronotion because tzgééﬁatches are not washed
with 10. the detergent conposition to deposit PET pol ymer therein
before staining. EXAMPLE 2 A detergent conposition including stabilized
PET- PCET polynmer is made by the nethod described in 15. Exanple 1 with the-
exception that the fusion of the PET-POET pol yner and pol yacryl ate takes
pl ace at a tenperature in the range of [err] to [err]. The product nade is
of the sane fornul acenpareddwplee chntinal tpwodart i alats Mnt&ﬂqsm@btﬂxézed
pol ymer are of 20. J t I eve

S eve Series, havi n‘i’%‘;gﬁ%ﬂﬁfg% derind 0% 'L, (B f itietyiSe
havi ng openi ngs 0.5%hfm*zdAORE thats Pf dhetformulated timls hexamphe mabner

as described in Exanp €chr®rerdd e €ASH RSO | i BIENEnStapi | ity
and it is found thaq+€¥g%ﬁquédeterloratlon occurs after two weeks

accel erat ed agi Bg. SLEWREDY RRINALIANS MRIAYeHi AT ed pol ymer
(Wi th polyacrylate m@eﬁrﬁldahﬂfw MigtfeB ko i askpdx i ken 5 ex padsobef or e

sprayi ng on of the non| det The product of such process shows

a | oss of soil rel edd® pro 9411%%’37’? o’rmé)lr%?‘ir‘?]o?%‘f’f'b% %‘? “¢he

PET- PCET pol yner) oﬂd;eﬂhhHMHamls is not an indication of soil release
promotion because the swatches are not washed with

K,/ " 10. the detergent composition to deposit PET-POET polymer
therein before staining.
- EXAMPLE 2

A detergent composition including stabilized PET-
POET polymer is made by the method described in
15. Example 1 with the exception that the fusion of the
PET-POET polymer and polyacrylate takes place at a '
temperature in the range of 130°C to 150°C. The
prodnct made is of the same formula as in Example 1,
but the particles of the stabilized polymer are of
20. Pparticle sizes that pass through a No. 16 sieve (U.S.
Sieve Series, having opening 1.19 mm across) instead
_ of a No. 30 sieve, having openings 0.59 mm across.
o/ This product is tested in the same manner as
described in Example 1l for soil release promoting
25. agent stability and it is found that only 9.6%
deterioration occurs after two weeks accelerated
aging.
In a variation of this example the stabilized
polymer (with polyacrylate present therein) is
30_ applied to the base beads before spraying on of the



. R A J
" the PET-POET plyner and the sodi um polyacrylate are 5. applied to the base
beads or the detergent conposition beads as a m xed powder (not preV|oust
fused, cooled and ground) the loss in soil release pronoting activity \
much hi gher, bei ng about 30% EXAWMPLE 3 10. Wien the conponents oF
the fornmula of Exanple 1 are varied, as tauggt in the specification, when
"the proportions are changed +10% +20% an 0% while still being kept
within the ranges recited, detergent conpositions of inproved stability,
conpared to 15. controls not containing the invented stabilized PET- POET
pol yner, are obtained. Simlarly, when the manufacturing nethods for the

production of thenamtild lmmrwmr e ;smhxiwdofasu@ﬁeyteaééy taught,
the products resulti re sti Y of tFe PET- PCET
pol ymer and are §8 3 (fqﬁ+cé§iaiﬁﬁnpfﬁﬂﬁﬁ%??lﬁﬁg ¥bhY al AF ng

al kal i ne buiIdedemwuannmu;onMuﬁﬂth&nﬁEﬁnEOEWEpeagmembeofeﬂ 1%. bewnénar ed

for long periodgy fggfﬂ%dﬁh‘g&?ﬂk%”&ﬁdfﬁ?é“§%5¥§§g%5ﬁ%§$§gf£§%e55?ibed

tenperatures durlng stora
Wi th respecs.toappliieds tqq ltihst feaserheadsl antkhie detergent codbmpasitionot to

be limted to t hea@APIFUSGied spcﬁaa&e nwa;sr@@fo@;l%kfﬁéeaﬂ t8s18at

with the present specifica- tion before e to use

substitutes and23& 9ﬂ9$HGJMQQﬂSQQH§r&ﬂnsQéimE?%?@P?rBﬁ??ﬂElP%vent|on
CLAIMS 1. A progess viey Seahiddwinigyiesoide i) es®at P3OFDLi ng pol yet hyl ene
t er epht hal at e- pol yoxyet hyl ene EXAMPLE 3

10. . When the components of the formula of Example 1 d
are varied, as taught in the specification, when the
proportions are changed +10%, +20% and +30%, while
still being kept within the ranges recited, detergent
compositions of improved stability, éompared to

15. <controls not containing the invented stébilized PET-
POET polymer, are obtained. Similarly, when the
manufacturing methods for the production of the
stabilized polymer are modified, as previously
taught, the products resulting are still of improved

20. . stability of the PET-POET polymer and are suitable
for use in detergent compositions containing alkaline
builder materials, which compositions are expected to \_/
be stored for long periocds of time or which will be
subjected to elevated temperatures during storage.

25. . The invention has been described with respect to
various illustrations and embodiments thereof but is
not to be limited to these because it is evident tnat
one of skill in the art, with the present specifica-
tion before him, will be able to use substitutes and

30. equivalents without departing ffom the invention.



(PET-PdET) éolyner whi ch conprises converting a nelt QL_EEI_ECEI_ngyne+—
and water-sol uble polyacrylate to 5- particulate solid form 2. u@nﬁﬂi

for Stabilizing soil release promoting polymers of pol “mjm”
t erepht hal ate (PET) and pol yoxyet hyl ene terephthal ate

deterioration and | oss of soil rel ease pronDtlng.proper i €5 on storage in
contact with alkaline materials, such as al ka bui |l ders for detergent
conpositions, which process conprrses heati ng”such a polymer to nelt it,

m xi ng-wi th such 15. nelt a water sol uble polyacrylate (PA), and converting
the nelt mxture to solid particles, which cé%ﬁﬂ%%énﬁxed PET- POET and PA
polymers. 3. A process according to Claiml or 2 wherein 20. the PET-POET
polymer is of a nolecular weight in the range of from 15,000 to 50. 000. 4.
A process acccording.to Gaiml, 2 or 3, wherein the polyoxyethylene of the
POET is of a 25. nolecul &r wélgﬁpqasﬂtﬁ?ﬂ%ﬂk}?kﬁlzwngnal5nxltmahghiiﬁ) 5.

~ A process accor di ngpt8mdfyin QngEQQegH?ﬂEié éé%éﬁ? é¥é1§é¥§d%§é¥hifgﬁé of

et hyl ene terepht ha- Iate to unifs Is wthin the range of from=2:1
30. 6:1. 6. A prdPETSPQETI, @oiymes &W@né’%rasﬁ%%“{%@n%r@#the

pol yacrylate is SOdbl!WPIEQ'L-P@EWbétlQm@fr AN vt Ers IRIKIE ¢ ff&lﬁry‘l&ﬂgﬁ S

fron11 000 to Qsooopagtlzulaéep essfaccordlng 'to any one of Cains

SO. 1d
2. “A_brocess for stabilizing soil release
ij promoting polymers of polyethylene terephthalate
(PET) and polyoxyethylene terephthalate (POET)

10. against deterioration and loss of soil release
promoting properties_on'storage in contact with
alkaline materials, such as élkaline builders for
detergent compositions, which process comprises
heating such a polymer to melt it, mixing with such

~15. melt a water soluble polyacrylate (PA), and
coﬁverting the melt mixture to solid particles, which
contain mixed PET-POET and PA polymeré.

3. A process according to Claim 1 or 2 wherein
_ 20. the PET-POET polymer is of a molecular weight in the
N ‘range of from 15,000 to 50,000.

4. A procgés acccording to Claim 1, 2 or 3,
" wherein the polyoxyethylene of the POET is of a
25. molecular weight in the range of from 1,000 to 10,000.

5. A process according to any one of Claims 1
to 4, wherein the molar ratio of ethylene terephtha-
late to POET units is within the range of from 2:1 to

30' 6:1-



to 6, wherein the tenperature to which the poly- ethylene *
t er epht hal at e- pol yoxyet hyl ene terephthal ate polyner is heated is at | east
[err]. 10. 8. A process according to any one of Claims 2 to 7, whereifi t he!

t enper aty e PET-PCET polynmer and the polyacrylate are m X S

within th me[err]. 15. 9. A progess according to any one of
Clains 2 ﬁwﬂﬂm‘“‘mﬁﬂ“ﬁ‘ er m xi ng of the en polynmers they are cool ed
to solidi um> and the resulting solid is\size reduced at a | ow )
tenperature to make 20. particles in which the PET-PCET and pol yacryl ate
polymers are in intimate contact. 10. A process according to any one of
Clains | to 9, wherein t roportion of .PET- POET pol yner .tq,_23.

pol yacrylate in the p Ttﬂ%légp'§s?na?ﬁ3r?éﬂ§e 8faP§oH¥?:?ft§1§Ff§ 1. A
process as cl ai nesl 5n winreire ohe GalyactylatéOiswsedéum pbdypartilaltas are
in the form of I L gr 1 e rdi tQ _any one
of Clains 1to iél)f J\/\/ﬂ@ﬁ%ﬂg{%e ‘f)?g oFtll'%nz%?AE’EEf‘S%O§$ %-%?’%ng'r’%%g o

pol yacrylate is ®fRRR. 4:1. 5 13. A stabilized soi

release-prognting PET- POET pol yner which conprises particles obtained by
converting @’ melt of PET-POET pol ymer and, water sol uble pol%acnylate to
particulate solid forfm b Processjaccordingpipi 28Y FBRyREr CdpiPSET Zand POET

to 6, wherein the temperature to which the poly-
éthylene terephthalate-polyoxyethylene terephthalate

polymer is heated is at least 70°C. : \\;
10.
8. A process according to any one of Claims 2
to 7, wherein the temperature at which the PET-POET
polymer and the polyacrylate are mixed is within the
range of 70 to 150°C. | |
15.

9. A prbcess’acco:ding to'any one of Claims 2
to 8, wherein after mixing'of the molten polymers
they are cooled to solidify the mix and the resulting
solid is size reduced at a low temperature to make

20. particles in which the PET-POET and polyacrylate
polymers are in intimate contact.

10. A process according to any oné of Claims 1
to 9, wherein the proportion of PET-POET polymer to
25. polyacrylate in the particles is in the range of from
2:1 to 8:1. | |

1l1. A process as claimed in any one of Claims 1
to 10, wherein the particles are in the form of
30. £flakes or grinds.



ﬁccondﬁngvté G aim 13 wherein the PET- POET polymer is of a nolecul ar wei ght

in the range of 15,000 to 50, 000. 15. 15. A stabilized polynmer
@ccgﬁﬂing to Claim13 or 14, wherein the pol yoxyethylene of the POET is of

a malfcular weight in the range of about 1,000 to 1OMMIHMIIMMHIIMHI A
stabilized polymer according to Claim13, 14 or,13, wheflal y A atio
Eﬁﬁgthe range of f
6:1. 25. 17. A stbilized polyner accordiig to any one of Clains 13 . .
to 16, wherein the polyacrylate is sodi um polyacryl ate of a nol ecul ar
wei ght in the range of about 1,000 to 5, 000. 30. 18. A particul ate soi
rel ease pronoting pol yneryscc ' : | tQel .
stabilized agai nst -deter ilo?'at %%ﬁ% ?s()g%é(%c?ﬂg]bﬁ %%ﬁge‘}%‘?oﬁ%tﬁﬁalms 1
properties on storade® il cohergins. the propekel omecofaPEFrBPET phiymen the
proportion of PET- PQalywikywige@ciy| MSuPodypers is inthe range of 2:1 to
8:1. 19. A stabilized particulate soil release 10. pronoting polyner
according to any one of Clains 13 to 17, wherein the proportion of PET-POET
pol ymer to polygcrylate @i8ynex stamibited doiPlreldaséaptondeingaPETspbate

soil release 15. " pr | ol ordin (o} Il m.13. .which is of
particl é size such _%%%pv%ﬁ&ggé%ﬁ ]f%%%h‘g%}ﬁ\bg“%) °b§ameé by

converting a melt of PET-POET polymer and water

of ethylene terephthalate to PCET units is wt th rom2*1 to

' soluble polyacrylate to particulate solid form.

k,/ 16. - 14. A stabilized polymer of PET and POET
| according to Claim 13 wherein the PET-POET polymer is
of a molecular weight in the range of 15,000 to
50,000.

15. 15. A stabilized polymer according to Claim 13
or 14, wherein the polyoxyethylene of the POET is of
a mblecular:weight in the range of about 1,000 to
10, 000.

20. 16. A stabilized polymer according to Claim 13,
14 or 15, wherein the molar ratio of ethylene
teféphthalate to POET units is within the range of
from 2:1 to 6:1.

25. ' 17. A stbilized polymer according to any one of
Claims 13 to 16, wherein the polyacrylate is sodium
poiyacrylate of a molecular weight in the range of
about 1,000 to 5,000.

30.
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sieve (U S. Sieve Series), which has openings 2 mm across. 20. b 21.
A process for stabilizing a soil release- pronoting PET-POET pol yner

subst anti al |.y_as herein—descritbed with reference to any one of the f;z
exanples. 22. A stab!‘w E il release-pronoting 25. PET-PCET pol yner %

substantiall*gﬂ““m | bed with reference to any one of the
exanpl es se pronoting bdlgt'synthetic organi ¢ noni oni c

det er gent conp05|t|on conprising a det er si ve?proportion of nonionic

detergent or a m xture of nonionic detergent and a small proportion 5 i
ani oni ¢ detergent, a building proportion of alkaline bui | der for such
detergent or detergents, soil, rel ortion of soi

rel ease pronoting po%r%fp%ﬁ%‘f% ﬂ?ﬂg a Eo’(’ﬁgﬁlgand

pol yoxyet hyl ene podiyeqeirt read auimd { iOEI , anymbne]ﬁﬁ Cxahbs| L3i ag pFeporti on of

veter sol ubl & PORETNAP LEAo i stes] S0LLL585aARC BET- BEELoRS! Y

agai nst deterloratlon an ase properires on storage in
contact with almaheu§ennnmeﬂxngtpmpmﬁyttzxﬁbanatﬁmapglyneﬁgnbepng present

as solid 155  pgilef!AkAhd %Péﬁﬂ!ﬂ mg’fnpehansfépamenpsesent as a

blend in intimate contact | n each soljd particle, d the other conpagnents
of the detergen€§§nﬁ9§¥t§Qﬂ1HR%XﬁF?Y#?ﬁﬁt?%hN%fEsfb?nfntﬁﬁesﬁépﬁe of
proportion of amlanior8Q detergent present being 20 insufficient to
destroy the benefits of the presence of the PET-POET and PA. 24. A
particul ate conposition as clainmed in

19. A stabilized particulate soil release \‘)

10. promoting polymer according to any one of Claims 13 .

to 17, wherein the proportion of PET-POET polymer to

polyacrylate polymer is about 4:1."

20. A stabilized particulate soil release
15. promoting polymer according to Claim 13, which is of
particle size such that it'will'péss through a No. 10
sieve (U.S. Sieve Series), which has openings 2 mm
across. |

20. - 21. A process for stabilizing a soil release-
promoting PET-POET polymer substantially as herein
described with reference to any one of the examples. o/

. 22. A stabilized soil release-promoting
25. PET-POET polymer substantially as hgrein described
with reference to any one of the examplés.



B aim 23 tn which the soil release pronoting polymer, 25 with stab

pol yacryl ate polymer in intimte contact therew th, |§,Lhapﬂr€§ﬁrfrﬁgL?r2n1
Eu5|ng the soil release pronoting pol yner and stabi i sin ﬂﬂi“

pol yier .at el evated tenperature and converting Imﬂ\\i m“

“which contain 30 the soil rel ease pronoting p8i§§;22‘ ab|f|5|ng
pol yner. 25. A conposition as clained in aim23 of Caim24 in which

t he PET- PCET pol yner is of a nolecular weight in the range of about 15,000
to 50, 000, the pol yoxyeshyl Rngodl EEEeEEETptsmotlangullquqauhemiweight in

the range of abo”éiéﬁgg%i%gnfgnggoﬁgégfﬁghgrcgﬁbbglgﬂgﬁtg%b%%?31n Fhe PA

terephthalate to
pol ynmer is sodiundgbeyatvqla:@portaonopécupanonecgﬁetemgen§ ognge of about

1,000 to 5, 000. 1:91:2@ re &Cﬁgﬁ?éhiboﬂeéérﬁbﬁtﬁﬁﬁd' 3 G&naflm g%ggrw op) the

PET-PCET polg IS of 'a nol ecul ar wei in_the range o to 43, 000,
t he pol yoxye her%% anteRLf ﬂgtﬁFgﬁnhnlécHPa#d&éggHF°PﬁfFH8nraﬁge of 15

2,500 to 5,000 anglik&aeiléd paiyaet E6rssdecHnipekygeny! akedetezgamleagulaar
wei ght in the ran eﬁgffl osi.tion.as ﬁ|alﬁEd in any

one of 20 d ai 513%5?npﬁﬂ$8g1?ﬁe958P8F§éﬁ 12 3°ﬁ&nf8 *&5§et er gent
whi ch is a condensatmobipgopotymet 8ft polBPethiijikarectexegbtprdape @SETHOI e

of higher fatty alcohgliydby&tnPioher «EabbKRLE2RE! (PBED) ,18nkO 220

10 stablllslng proportion of water soluble polyacrylate
(PA), which stabilises the PET-POET polymer against
deterioration and loss of soil release properties on
storage in contact with alkaline materials, the
PET-POET and PA polymers being present as solid

15 particles and the PET-POET and PA polymers being
present as a blend in intimate contact in each solid
particle, and the other cbmponents of the detergent
composition being in particulate form, the small
proportion of any anionic detergent present being

20 insufficient to destroy the benefits of the presence
of the PET-POET and PA.

24. A particuléte composition as claimed in
\,f Claim 23 in which the soil release promoting polymer,
25 with stabilising polyacrylate polymer in intimate
contact therewith, is that resulting from fusing the
soil release promoting polymer and stabilising '
polyacrylate polymer'at elevated temperature and
converting the melt to solid particles which contain
30 the soil release promoting polymers and the
stabilising polymer.



carbon atons. 25 28. A conposition as clained in any one of dains 23 to
27 in which the builder is selected fromthe group consisting of zeolites X

and wat er Sﬁ+ﬂb+e—a+ka+rﬁe~ee{yphosphates car bonates, bicarbonat es, :
silicates, es, borates, citrates, gluconates and nlxtufﬁs

t her eof . ﬂ! ﬂ !"y ilf

23 to 28 c

nf conposition as. clained in any one of C ains

0% of a noni oM c/det ergent which is the
condensati on product of a hlgher fatty alzoflol of 12 to 15 carbon atons 5
and 6 to 12 nol es of ethylene oxide, 42 to 78 of a builder or a m xture of
builders, 2 to 10% of PET-PCET pol yner of nol ecular weight in the 19,000 to
25,000 range, 0.3 t253% oA composipbbpassybiasémeddia Caaiaoe23df oroi sture. 10

30. A conpogf%%ﬁF §5€ﬁa+ﬂ?ghithjﬁgnggETngwﬁZ@QrtQ§2B@° ortions of such

conmponents ar noni oni ¢ det ergen uilder, 2 to
6% of PET- POEMpkRsudk3sr webdhb 3o hepéagxaerg?ﬁaeecaﬁd 155 090¢ £0109% of

noi sture. 31. 50%@@;@:% /p@nyaﬁyetaymeﬂel afCtaerrpa@TC%pblfSIang about 20%
of nonionic detergent of  builder, 4% of PETHE&ETQ @H% 1% of sodi um
|l

20 polyaérylaﬂ@’%ﬁﬁuba§9ﬂ%¥gﬂﬁléPuFBe gange af g a§ cl ai med in
G aim29, 30 oro o0 nchwdimblaherbvibdef eshgbenenteriepaitppiatehaie. 25

33. A conposjfipn, as. ¢1 2L ngde h 0, AR 4R5e388 2:1 to 6:1, and the
PA polymer is sodium polyacrylate of a molecular
weight in the range of about 1,000 to 5,000. ,
26. A composition as claimed in Claim 25 in
which the PET-POET polymer is of'a molecular weight
in the range of 19,000 to 43, 000,_the polyoxyethylene
thereof is of a molecular we;ght in the range of
15 2,500 to 5,000 and the PA polymer is sodium
polyacrylate of a molecular weight in the range of
1,000 to 3,000.

o

27. A composition as claimed in any one of
20 Claims 23 to 26 in which the detergent is a nonionic
detergent which is a condensation product of 3 to 30
ethylene oxide groups per mole of higher fatty
alcohol, which higher fatty alcbhol is of 10 to 20
carbon atoms.
25
28. A composition as claimed in any one of
Claims 23 to 27 in whlch the builder is selected from
the group consisting of zeolites and water soluble
alkaline polyphosphates, carbonates, bicarbonates,
30 silicates, nitrilotriacetates, borates, citrates,
gluconates and mixtures thereof.



3 ]
d? 31°in which the builder is a m xture of sodi um carbonate, sodi um

bi carbonate and zeolite A 34. A conposition as inmed in Claim33 30
conprising 18 to 34% 13 to 24%and 11 to 20% resg+§??%gry“bf~%he\bgllder
conpepent s t her eof . 35 35. A conposition as cq laww ' 3l m 34
conpri sing about 20% of nonionic detergent, . 6% of c' Mﬂ”ﬁ#@# /sodi um
carbonate, 16% of sodi um bi car bonat e, 4@60ff§$T-PCET.polyhem, sodi um
5 pol yacryl ate and 8% of nvisture. 36. Aldet ergent conposition as
claimed in Caim?23 substantially as specifically described herein with
reference to the'acconginyin exanples. 10 37. A nethod of washing

|l aundry and inparting €0i | ri&l 2SergepkoEPRROHEbhent Re8sclaimedwhnchny

conpri ses washi ngomseich | @ty 2 ¥@shsvedbRpr £8Dhgi Nhngoaszyashing and soi l
rel ease proportion of a. 1 osition as claimed In angcone of Cdains 23
i

5. . CO
to 36. 38. A netHOPREC c‘?%‘??x‘é‘g@% Wich, 39 thevferaersatiannargdust
subj ected to repesf eal hbghengBaty haldeheDnppsiti € aétearbohesaBgsat e

soilings thergof. 520 @3 3012 noles of ethylene oxide, 42 to 78 of a
builder or a mixture of builders, 2 to 10% of
PET-POET polymer of molecular weight in the 19,000 to
25,000 range, 0.3 to 3% of sodium polyacrylate and 4
to 14% of moisture.

10
30. A composition as claimed in Claim 29 in
which the proportions of such components are 15 to
25% of nonionic detergent, 48 to 72 of builder, 2 to
6% of PET-POET polymer, 0.5 to 2% of polyacrylate and
15 5 to 10% of moisture.

31. A-composition as claimed in Claim 30
comprising about 20%_of nonionic detergent, 60% of
builder, 4% of PET-POET polymer, 1% of sodium

20 polyacrylate and 7.5% of moisture.

, 32. A composition as claimed in Claim 29, 30
o/ | or 31 in which the builder is sodium tripolyphosphate.

25 33. A composition as claimed in Claim 29, 30
or 31 in which the builder is a mixture of sodium
carbonate, sodium bicarbonate and zeolite A,

34, A composition as claimed in Claim 33
30 comprising 18 to 34%, 13 to 24% and 11 to 20%,
respectively of the builder components thereof.
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35. A composition as claimed in Claim 34
comprising about 20% of nonionic detergent, 26% of
zeolite, 18% of sodium carbonate, 16% of sodiunm
bicarbonate, 4% of PET-POET polymer, 1% of sodium
polyacrylate and 8% of moisture.

36. A detergent composition as claimed in
Claim 23 substantially as specifically described
herein with reference to the accbmpanying examples.

37. A method of washing laundry and imparting
soil release promoting propetties'to:it which
comprises washing such laundry in wash water'
contéining a'washing and soil release propottion of a
composition as claimed in any one of Claims 23 to 36.

38. A method as claimed in Claim 37 in which
the laundry is subjected to repeated washings with
the composition after intermediate soilings thereof.
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