2137221 "SO L RELEASI NG DETERCENT" The present invention relates to

detergent conpo- sitions which are useful for washing synthetic organic

pol ric fibrous materials, such as pol yesters, and which inpart soil r
rel2Aasi ng 5. properties to such washed materials. Mre particularly,

the invention relates to such conpositions in particul atz;‘f ? mch r
contain as the soil releasing agent therein a copolyner 3 [2/ yl ene

t erepht hal ate and pol yoxyet hyl ene terey 10. pht hal at e, a noni oni ¢

detergent, an al kal i ne buil'der which can decrease the soil releasing
effectiveness of the soil releasing material when in contact with such

mat eri al during storage, amgoaLSREREAEINGIDETERGEWT®N of pol yvinyl
pyrrolidone (PVP) to help t0 Ib. —maintarn tne soll releasing

characteristics of the soil releasing copolynmer despite the presence of the
al kaline builder. In U S. Patent Applications Serial Nos. 396,637 (G ordano

& Gallell 396 | 2 il eld descri bed
bui 1 £ noni oni ¢ syat HRYS e BE ERIBRE L et e e b B e

preferred taicinsorhich| erei ngefupoforevashipg pomthesic t er epht hal at e

and pol yoxyaifg'éﬁ@ [S@I?:Q@Ef‘é" ElSrouW‘ﬁatBQ!i!Q%t,ersu@h RQ! yester- cotton 25.
bl end fabrics and itens na e fio§1 uch fabrlis have Heen washed in the
rYRich:iap i

descri bed pr $EetRh Y ALtssPE L 2@ §8roperties so that
when tshey arprcpéseieentdysschl edshedhmaterpajisi.l i foxmt erial, such as dirty

"DEQ: oil, ﬁH£fEf@“iaff9,nPﬁg iggghkioﬁozelates to such
compositions in particulate form which contain as
the soil releasing agent therein a copolymer of
polyethylene terephthalate and polyoxyethylene tere-

10. phthalate, a nonionic detefgent,fan'alkéline builder
which can decrease the soil releasing_effectiveneés
of the soil releasing material when ia éqntact with
such material during storage, and a stabilizing
proportion of polyvinyl pyrrolidone (PVP) to help .to

15. maintain the soil releasing characteristics of the
s0oil releasing copolymer despite the presence of the
alkaline builder. - _

In U.S. Patent Applications Serial Nos. 396,637
& (Giordano & Ciallella) and 396,761 (Giordano & -

20, Ciallella) there were described built nonionic
synthetic organic detergent compositions which
contain a preferred type of soil releasing copolymer
of polyethylene terephthalate and polyoxyethylene'
terephthalate. When polyester or polyester-cotton

25. blend fabrics and items made from such fabrics have
been washed in the described prodﬁcts such fabrics
acquire soil releasing properties so that when they
are subsequently soiled with a lipophilic material,
such as dirty motor oil, such soil can more readily
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2. be renoved during washing of.the fabric, whether such washing is with

the detergent conposition of that invention or with a conventi onal | aund 7,»
deter- gent product. In U S Patent Application Serial No. 5. 396, 76 ]
(Wxon)~it is taught that the nentioned type of soil releasing polymer o

pol »€ét hyl ene terephtha- | ate and pol yoxyethyl ene terephthal ate can be '

di ssolved in nolten nonionic detergent and the solu- tion can then be
sprayed onto absorbent spray dried 10. beagls of builder material. The
descri bed conposi- tions and the method for the manufacture thereof are
useful but in sone cases, as when the builder is alkaline, its presence can
adversely affect the soil releasing capability of the soil rel €asing

pol ymer 15. —in tye m&%&@eﬁﬁfﬁﬁﬂﬁﬁiﬁ ”Pfséﬂégf'ébrfét%héél‘?éf‘ge at

room t enperat ures and, especl a g arter storage at el evatel tenperatures.
Thi s appears to beSWeR vashiagsisisyith the (detersent | conpesition 9%t ing

pol ]ymerblto h]ydrol yehat Yﬁv@ﬁdﬁoﬂlc)&\tZGith ad&iﬁwwtwnahalaamfwd&ez-h
fet er gont *conposi tEBRET PEPRRF fne oL ot et FRFERE | BRPLLf ot Fof CSEFTRL g5t yrer
sonetines c&ating 396,762 ﬁﬁixonbléasimgtaughpithgg tiie thentibomed ctype
O oFone, cordl, AT SHEI08FHE DBRLASE of SL ALY £Oll Vel RONED, |
accordance with t htapeecandt pohyexyethylbeneartecephthabate tcapnbenic
synthetic organi c de§861ved in m8EPenCAGRDSALE Odletigd@ENARNY ENE 6T HC
organi c tion can then be sprayed onto absorbent spray dried
10. beads of builder material. The described composi-
tions and the method for the manufacture thereof are
useful but in some cases, "as when the builder is
alkaline, its presence can adversely affect the soil
releasing capability of the soil releasing'polymer
15. . in the mentioned detergent compositions, after
storage at room temperatures and especially after
storage at elevated'temperatures.' This appears to
be due to the sensitivity of the soil release
promoting polymer to hydrolysis. We have now
20. discovered that when PVP, preferably of a certain
N ) type (molecular weight range), is present in the
' detergent composition in intimate contact with the
soil releasing polymer, sometimes coating it, the
soll releasing capability of the detergent composi-
25. tion containing such polymer'is significantly
improved after storage, compared to a similar
product in which no PVP is present. i
. In accordance with the présent invention a
particulate built nonionic synthetic organic deter-
30. . gent cdmpdsitioﬁ for washing synthetic organic.



t onprises a detersive proportion of a nonionic synthetic organic

d ent, a building proportion of a water sol uble al kaline 5. bui | der "
Aot .such detergent a soil releasing propor- tion of a soil releasing -
pol ymer of polyethyl ene teréphthal ate and pol yoxyet hyl ene terephthal ate,
and a stabilizing proportion of polyvinyl pyrrolidone (PVP) for stabilizing
the soil releasing polyner in 10. the presence of the al kaline buil der.
Preferably, the water soluble al kaline builder salt will be sodium

tripol yphosphate (normally pentasodiumtri- pol yphosphate), which may be
acconpanied by sodluntslllcate a certain type of polyner of pol yet hyl ene

tere r be used, the
nom onic d gent lg&'wo%(%ﬁé nésgé:le?ﬂ&en Sé uct 0?3‘%“ gher fatty al cohol
and et hyl erfee_]eﬁésc% pwmseav\mvwmmu@m%ﬁe%o# udetewsitvei t hin a gi ven
ol ecul ar SPBYrEPsWRE A nﬁé&ﬂoﬁ@D@jﬁt&é@i@%rgaﬂ{ﬂ e edEgenend adj uvants

SR e e M G S EO
of tise desmuibdest x| duch ds@l:é:gedmasarwoﬂbtﬁeMi npoepotons, and
Various norfit OBk crobh EEighithg Shisherids ﬁ%ﬁiét\é%f&i%af“a‘c?if?i‘t | cs
may be ut|Iuemgphthalamﬂr@p@om@bﬂ@&!¢thvkmmdub%semhtbﬂhqtenea@&|de and
propylene oxi fhead 112 £R Np PAPSE e 86 ¥Etdblyvinyl pyrrolidone

(PVP) foz stabilizing the soil releasing polymer in
10. the presence of the alkaline builder. Preferably,
the water soluble alkaline builder salt w'll be
sodium tfipoljphosphate.(normally pentasodium tri-
polyphosphate);.which may be accompanied by sodium

_ silicate, a certain type-of polymer of polyethylene

15. terephthalate and polyoxyethylene terephthalate will
be used, the nonionic detergent will be a condensa-
tion product of.highet fatty-alcohol’and'ethylene'
oxide, and the PVP will be water soluble and within
a given molecular weight range. Limited ptoportions
20. of moisture and adjuvants may also be present in the
compositions of the present invention. Also within </
the scope of the present invention are processes for
the manufacture of the described stabilized soil
releasing detétgént eompositions, and methods for
25. washing materials with such compositibns.
Although various ndnionic detergents of satis-
factory physical characteristics may be utilized,
including condensdtion'ptoducts of ethylene oxide
and propylene oxide with each other and with
30. hydroxyl4containing-bases, such as nonyl phenol and

3. _polyneric fibrous materials and inparting soil release propertles to
Z%EE@



30. hydr oxyl - cont ai ni ig bases; such as nonyl phenol and 4. Oxo-type

al cohols, for best results it is highly preferred that the nonionic - P
deteTgent be a condensa- tion product of ethylene oxide and higher fatty

al cohol”™ In such products the higher fatty al cohol 5. is of 10 to 20(i§;§
carken atons, preferably 12 to 15 or 16 carbon atons, and the nonionic
detergent contains fromabout 3 to 20 or 30 ethyl ene oxide groups per .nole,
preferably from6 to 11 or 12. Most preferab$y, t he noni onic detergent wll
be one.in 10. whi ch the higher fatty alcohol is of about 12 to 15 or 12

to 14 carbon atons and which contains from6 or 7 to 11 noles of ethyl ene

oxi de. Anpbng such detergents is Alfonic (Registered Trade Mark) 1214-60C,-
sol d by the ConocoOfovtgpenabéolivls, DEPonbeds. resuktdehoui s, higitly and

Neodol s (Regi stere 2 r ﬁt]?é

Chem cal Conpany. gﬁ%ﬁggfﬁ%??K%% @a@ ??&Pgn%é té?ﬁ%ﬁé“%éléeégﬁln Rddi tion
to good detergencytiwanhpredpetto oeéhY}eaﬂd°§¥%%s?n@0#18@%50%4@%?on goods

to 20. be washeda1eaﬂofxcethe@ﬁcﬁogaaau@téIewevni éhef&f egmc&ﬁﬁynerlc

rel ease age ac at| melting
appreC|anyQ%bov 180 Fgﬁpﬁ?a éarEBntﬁﬁ?m?h rﬁﬁ?‘ﬁ% f%y%ﬂ t%t%Fbase :
beads as a liquid ﬁﬁlchrbohldtémss quﬂckh; ﬂ5nion£¢t&ﬁtetgénm Qemnesind ed

into the beads (m’ S eLng sa i | ders
and conbi nati ons t t?goggékg g g§e22 Lﬁgil Qgﬁ%%tg?%%£§ﬂ%{9
aeilon of mole, preferably from 6 to 11 or 12. Most

preferably, the nonionic detergent will be one in
10.  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 (Registered Trade Mark)
1214-60C, sold by the Conoco Division of E.I. DuPont
15. de Nemours, Inc., and Neodols (Regiétered Trade
Mark) 23-6.5 and 25-7, available from Shell Cheémical
Company. Among their especially attractive
properties, in addition to good detérgency with
:espéct to oily and greasy soil deposits on goods to
_ 20, be washed, and excellent compatibility with the
U o 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 solidifies quickly
25. after it has penetrated into the beads (m.p. usually
being in 40 to 55°C range).
Various builders and combinations thereof which
are effective to complement the washing actiom of -
‘the nonionic synthetic organic detergen:(S)-and to
30. improve such action include both water soluble and



t he noni onic synthetic organic detergent(s) and to 30. | nprove such
Lon include both water soluble and 5. water insoluble builders. O
z:géyater sol ubl e builders which preferably are enployed in the present »
- ntion, and are preferably in adm xture, both i norgani c and organic S
" builders may be useful. 5. - Anmong the preferred inorganic water soluble\/
bui |l ders those that are best include: 'vari ous phosphates, preferably '
pol yphosphat es, such as the tripol ypisas- phates and pyrophosphates, nore
specifically the sodiumtripol yphosphates and sodi um pyrophosphates, 10.
e. g. pentasodiumtri pol yphosphate, tetrasodi um pyro- phosphate; sodium
carbonate, preferably as soda ash; and sodiumsilicate; -and m xtures

thereof . Tbo"at%‘%d'i%o%}dﬂl@tb%i'ﬁléﬁr rm'dfs' t@i‘e [w%rcrdz [s%rwblré‘t o within the
range of 1;1. pr ef er gbl 2. 2.4 or 1:2.8, e.qg.

1:2.4. O W@-‘Xﬁétser %I%I%qmyl @rlﬁjlq%oyﬁg da t"r‘i\? phosphates wi | |
usual ly be radgm_ed;w@rmiw Lland mtp;@fez\um}y dd eladix tUT@ROr t I on of

sodi um si | the c ed wi.th bi.carbgnate and often
with al es@g%thzéno: -@T? Q\adtor? &d."d’%&ﬁoeru cg'taé' TP ilicate w |
rareby be wmnhgaluhee prefiextred) igforigatiha Meqoalqlpibdsqorbaﬂdsim ng utilized
it wll SOl I%l/ﬁ% R @ il 1918 0% dP V%%O%?t& um pyrophosphat e

and sodlun1tr| osphate 1n proportlons e range of 1:10
_to 10:1, piP& Sly polyphwsphagessofush as the rﬁi%ﬂ?%!ﬂh?&?mﬂ changes in

phosphat e ‘iﬂﬂ&fﬂe%ahnﬁt ipYEloptd gPa te U mote ighkcifically the w
sodiun tripolyphosphates and sodium pyrophosphates, :
10. e.g. pentasodium tripolyphosphate, tetrasodihm:pyro-
phosphaée;-sodium carbonate, preférably as soda ash;
and sodium silicate; and mixtures thereof. The
sodium silicate is normally of Na30:5i03 ratio
within the range of 1:1.6 to 1:3, preferably 1:2.0
15. to 1:2.4 or 1:2.8, e.g. 1:2.4. Of the water 391ub1e
inorganic builder salts the phosphates will usually
be employed in greater proportion, with a lesser
proportion of sodium silicate, the carbonate may be
-eﬁployed'with biégrbonate and often with a lesser
20. proportion of sodium silicate, and the silicate will L
. rarely be used alone. Instead of individual : W
polyphosphates being utilized it will sometimes be
preferred to employ mixtures of sodium pyrophosphate
and sodium'tfipolyphosphaté'in-propottions within
25. the'range of 1:10 to 10&1, preferably 1:5 to 5:1.
Of course, it is recognized that changes in
phosphate chemical structure may occur during
crutching and spray dzying, so that the final
product may differ somewhat from the components
30. charged to the crutcher.




B
crutching and spray-drying, so that the final product may differ sonewhat .
fromthe conponents 30. charged to the crutcher. 6. It will be noted ’_'
that the water soluble builders nmentioned are al kaline materials and
usual | y- .the alkalinity resulting will be such that a 1% aqueous sol uti
t hexdet ergent conposition wll be of a 5. pH in the range of about

to 12, e.g. 10.0.

This alkalinity hel ps the det ergent conposition to

10)
8.5

remove various types of soil fromlaundry argl to hold it in suspension but.
it al so has a negative effect, tending to cause degradation of the soi
rel easi ng 10.
I nparting soil

‘pol yesters,
| i pophilic,

i mparting of soil

whet her e &%eﬂfg t o

t hey tendn?%o%gﬁ atrkgor%';ct an d‘YEIpOp |@soaqﬁ1d\ﬁnzs
consequent |y nay stentiopedraxemliealing materials H-}-ﬂgﬂ 11y therg and
drying. Therefore, apedECafty Yré/!tii'ti ReCLl tse PAlMeEe fd bI??%qdé’éﬁxs

washed is |rrportarﬁr ‘bgfe prgp@i ‘fﬁﬁ%o %Etwé%i%m@e]‘f ?‘@:t

Consequent | \B,, espepil ald ytiecrarnge iof rabmut §ehirto ey ergi cl®D of ’ltﬁicst hi ng

and ot'’her washabl e

pol yest er bl ends. itTrs I mp
be |rrparted to sucYAFiQus | Gypes w%r%qiﬂ: efremylaundishgndite hokbiit in

30.

10.

15.

20.

25.

suspension but it also has a negative effect,
tending to cause degradation of the soil releasing
polymer employed and thus interfering with such
polymer imparting soil releasing properties to
washed materials. ,

Because bolyesters, whether employed alone or in
blends with cotton, are lipophilic, they tend to
attract and hold lipophilic soils, which
consequently may still be present -on IAundry after
washing, rinsing ‘and drying. Therefore, especially
with respect to polyester fibres, the imparting of
soil release properties to the fibres of materials

being washed is important so that the laundering

thereof may be effective. Consequently, especiaily
because in recent years many articles of clothing
and other washable household goods have been made
from polyesters or polyester blends it is important
‘that maximum soil release properties be imparted to

such material. Therefbte, any tendency of the soil -
.releasing polymer being employed to degrade should

be counteracted. Thus, the discovery that a certain

material (PVPf stabilizes the soil releasing polymer

employed in che'preSent_invention s an important
one. '

pol ymer enpl oyed and thus interfering with such pol yner
r el easi ng pToperties to washed materials. Because

bei ng

f‘gp%ft an e?%%ig’fﬂXI ﬁ%gm@gﬂae??acgreée ropert i es



asi ng pol yner being enployed to degrade shoul d be counteracted. Thus, _
“é’discovery that a certain material (PVP) stabilizes the soil releasing

__pol ymer 30. enpl oyed in the present invention is an inportant one. 7. *
“The soil rel ease pronoting.polymer which is an essential conponent of the:
conposi tions of the present invention is a polyner of polyethylene -

t erepht hal at e and pol yoxyet hyl ene terephthal ate 5. whi ch i s dispersible

in water and is depositable fron1wa§h-mater cont ai ni ng noni oni ¢ detergent
and buil der for the nonionic detergent, onto synthetic organic polyneric
fibrous materials, especially polyesters and pol yester blends, so as to

I npart 10. soil release properties to them while maintaining them
confortabl e t Thee \Mrlerreifeasle)tprmg:ﬂmge Holymesuoinickt dre @rs and not

preventin o | on through such
cl ot hi ng. %s% crﬁ:li% %@e%gs#a\ryggl oungstao ﬁ possess

anti -rede[m@sﬁﬂ@n Wiﬂfb Sarid Rﬁmra Poliye thstkeneng stains from
SUbStrate%ereBHEhdrﬂﬁetehdﬂpdﬂ Y X0y Ledﬁﬂﬁﬂ% Hﬁhdldﬁé(” greasy soil,

Feddposi t etk e Agperaliha W""S'kss%a”i“ h JEHAREP T ¢ copol yers of
et hyl ene @:molwah eidter wd&dﬂr&r&g)urmﬂ.o&ﬁetdgdeﬁpmlaiﬁ noi ety,
Pl St BRI o S Y B o e of the
organic polymeric fibrous materials, especially \J
~ polyesters and polyester blends, s§o as to impart
10, soil release properties to them, while maintain1ng
~ them comfortable to a wearer of clothirz made from
such materials and not preventing or significantly
~ inhibiting vapour transmission through such
clothing. Such polyesters have also bean found to
15, possess anti-redeposition properties and often
assist in removing stains from substrates. They_
tend to maintain soil, especially oily or greasy
soil, dispersed {n wash water during washing and
rinsing,_so_that'jt is not redeposited on the
20. laundry. Useful such products are copolymers of
ethylene glycol or other suitable source of ethylene /
oxide ooiety, polyoxyethylene glycol and terephthalic
acid or suitable source of the terephthalic moiety.
The - copolymers may also be considered to be condensa-
25. tion products of polyethylene terephthalate, which
may sometimes be referred to as an ethylene
terephthalate polymer, and polyoxyethylene
terephthalate._ While the terephthalic moiety is
preferred as the sole dibasic acid moiety in the
30. polymer it is within the pzesent invention to utilize



s .
25. tion products of polyethylene terephthalate, which may sonetinmes be
referred to as an ethyl ene terephthalate pol ymer, and pol yoxyet hyl ene

terepht hal ate. Wiile the terephthalic noiety is preferred as the sole £ |
di basi e~dcid noiety in the 30. polymer it is within the present i nven
to uki'lize 8. relatively small proportions of isophthalic acid and/.o

orthophthalic acid (and sonetines other dibasic acids, too) to nodify the
properties of the polyner. However, the progqrtions of such acids or 5.

sources of such supplenmental noieties charged to the reaction mx, and the
correspondi ng proportions in the final polymer will normally be |l ess than

10% each of the total phthalic noieties present and preferably wll be
| ess than 5%t her 1 ﬁh g & r will be
i n the range. of ag%Lt élig,e 3'0 sma eptrggJ pr ef er\aﬁ @t?g(ﬂné&g'ggg% ,000 to
43,000, nore preféﬂalc/%ﬂwr ofl@¥ 22, 000.

Such nol ecul ar weigiiyss fay Ehd/ﬁld],httdbberaﬂ&dlﬂ'ﬁy?ldtﬁ pﬁpermsgbtﬁ L£has
di stingui shed from unber rage cular wei fﬁp i n,the case of
the present poly (ﬁéﬁ ﬂ PRRe tﬁﬁqq Asdds, ot
pol yoxyet hyBene vmslduﬂmes)foﬁ sm.'tecaﬂp@rlmml inroitdnalersamgm:rg‘edamttb& 000
103 00, 71 a0 Mo il 5,00 L
t er epht haI ate to pdigyBAdnahaelimere ik MArRal hite Qﬁ?nsf-'r ]-ﬁé
each of the total phthalic moieties present, and
preferably will be less than 5% thereof.
10. The molecular weight of the polymer will be in
the range. of about 15,000 to 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 molecular
15, weights, as distinguished from nusmber average
molecular weights, which, in the case of the present’
poIYmets,.are often lower. In the polymers utilized
the polyoxyethylene will be of a molecular weight in
‘the range of about 1,000 to 10,000, preferably about
20. 2,500 to 5,000, more preferably 3,000 to 4,000, e.g.
2 ) about 3,400. In such polymers the molar ratio of
polyethylene terephthalate to polyoxyethylene |
. terephthalate units (considering
0 0

L 0 0
. ] || N 1
25. -[-ocazcazo-c-Q-c}- and + (ocazcnz)n-o-c-Q-ca-

as such units) 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-
30. tion of ethyiené oxide to phthalic ‘moiety in the’

AN



gflerably 5:2 to 5:1, even nore preferably 3:1 to 4:1, e.g. about 3:1. The
opor - . 30. tion of ethylene oxide to phthalic noiety in the 9. .

‘225; as such units) will be within the range of 2:1 to 6:1, highly
()

“polyner-will be at |least 10:.1 and often will be 20:1 or nore, preferably
being wwthin the range of 20:1 to 30:1 and nore preferably being about .
22:1. Thus, it is seen that the polyner nmay be considered as 5. bei ng
essentially a nodified ethyl ene oxi d@pol ymer with the phthalic noiety
being only a m nor conponent thereof, whether calculated on a nolar or
wei ght -basis. It is considered surprising that, with such a small :
proportion of ethylene terephtha- - 10. | ate or pol yethyl ene terephthal ate
in the pol ypolymdhevidd yoeerat sleast i X0 ehtdnd oftémrwill the 204y nmer of the

Be Dol yan diib ordy Pt adly Uotie ROHES Sl SR 44 aG: PTECEN NG
15. dryi P cfvlatsashmorerqreferahlbiinbelng ottt 32el expBisent s and
various washi ngg teede dHatiRd sPlymd el Bip hd ScdmPRdd sl 4de descri bed
pol ynmer, in the detergent., conposi s, of .t rese I'nvention, is
ef f edri ve tRPIRpRILe %Ja]s)ﬁg w%q c%'fh’gﬁef‘?e %’%J;‘{é%i%ﬂ]rxp%l yesters; so
as to make wishngied tptictedl e tao ber yvelsdionp foeley of widogr soil by a built
o oS A A i A S IBEIRT o Pt 412 (o e
|-ar ge weight basis. It is considered surprising that, ; .

o with such a small proportion of ethylene tezephthé— e
10. late or polyethylene terephthalate in the polymer,

' the polymer is suffi¢ient1y similar to the polymer
of the polyester fibre substrate (or other polymers
to which it is adherent, such as polyémides) as to
be retained thereon during the washing, rinsing and

15. drying'cpe:atiqns, Yet, as shown by comparative
experiments and various washing tests in which soil
 reledse is measured, the described polymer, in the
detergent compositions of :he_ptesedt_inven;ion, is
effective to deposit on washed synthetics, |
20. especially polyesters, so as to make them better
able to be washed free of oily soil by a built | ' Y,
nonionic detergent composition or other detergent.
product. It is considered that the polymer's
increased hydrdphilicity, attributable to the large
25. proportion of hydrophilic ethyléue oxide moieties
therein, may be respoﬁsible for the excellent soil
' 'release properties which it imparts to the material
upon which it is deposited, and such may also help
it to coact with the built nonionic detergent.
30. Various literature articles, texts and patents



3 ) .
25. proportion of - hydrophili.c ethylene oxide noieties therein, may be »
responsi ble for the excellent soil release properties which it inparts to {,

the. material upon which it is deposited, and such may also help it to e.fcf“
wi th the'built nonionic detergent. 30. Various literature arti cI

texts and patents 10. disclose methods. for the manufacture of the
present pol yners, ‘i ncluded anong which are Journal of Polyner Science, Vol.
3, pages 609-630 (1948); Journal of Polyne? Sci ence, Vol. 8, pages 1-22
(1951); Fibres 5. from Synt hetic Pol yne 8: by HiIl, published by _

El sevi‘er Publishing Conmpany, New York, New York (1953), at pages 320-322;
British patents 1,088,984 and 1, 119, 367; and U S. Patents 3,557, 039;
3,893,929; and 3,3?9,330. Al t oagh suitﬁple met hods 10. for naking

pol ymers useful i AlERECSLBEENOAR, £RE| She panufestire of thecareaeBEences

it is _clo_nsi ge_red pbaymaves Q_hcilba&_udhaaggseaitheaaar'ubauhal Bé! ?ﬂ%ﬁet\ﬂi ch
are utilized int resent, Lnvegntiqn: S SCleSEd LN _ghe three
- pat ent applicatio§§iE§§§’ 8?&0j§ds§§gﬁéngpgn§§5 33@4 gﬁeJ L abl e
e

comerci al | y) andPodyeedi Sciesce,t Nolpr 8sepagest dr22g€A053dnpEibtesns. Such

polymers mey be Cershigiadndt1barbigndesh HnHeTLy ggsgﬁﬁuabeg from
pol yet hyl ené terephT%%Tgﬁé—ané'pUryg%Egrﬂy 2ne _telepht hal ate 3.
moi eties, such asZhapvBeroBuRilAshing Compeniy PewyYo&knyfeHe YP&kepht hal ate
(e.g. spinning gr f(de)saaqdmOFnQéxeBuml-eae;t sre¢phikhabatentt 15088i,084t he
ethylene glycol, ROl PAT9N%671° a8y 105,284 e35kS 59557,039;
3,893,929; and 3,959,230. Although suitable methods
10. for making polymers useful in the present invention -
are described in such references it is considered
that none of them disclosés the particular polymers
which are utilized in the present invention (but
such are disclosed in the three patent appiications
15. previously mentioned, and some are available
commercially) and none discloses the present deter-
gent compositions. ‘Such polymers may be considered
~as having been randomly constructed from polyethylene
teréphthglate and polyoxyethylene tetephthalate
_ 20. moieties, such as may be obtained by reacting poly-

' ethylene'terephthalate'(e.g._spinning grade) and
polyoxyethylene terephthalate or reacting the
ethylene glycol, polyoxyethylene glycol and acid (or

C . methyl ester) precursors thereof. ~Yec,_it is also
25, within the invention to utilize more ordered copoly-
| mers, such as those made by reacting gpmponents'of '
predetermined or known chain lengths or molecular
weights, so as to produce what might be referzred to
las block copolymers or non-random copolymers. Graft
- 30, polymers nay also be practicable. - '



ntion to utilize nore- ordered copoly- ners, such as those made by

ti.ng conponents of. predeterm ned or known chain | engths or nol ecul ar .
Mei ghts, so as to produce what nlght be referred to as block copolyners or __
- non-random copol yners. G aft 30. pol ymers may al so be practicable. 1hj

The described materials are available from various sources, the products .

of one of which will be described inldare detail here. Useful copolyners
for the manufacture of the detergent conpositions of 5. this invention
are marketed by Alkaril Chem cals, Inc., and commercial products of such
conpany that we have successfully enployed to produce satisfactory soi

{radonar ks Al kgror CeycdlBed alteydlanacy %"‘a'ml??"y‘-‘*@%t hem under the
' Quaker QCF. Vap 8H§CEC%£$§§Pa5%€ PEOIICHS PN °Eg&' ¢in#idiles, desi gnated

: '?K tg‘éﬁn as a%aeaéaibaldl 105 @mote, dtea:udmmebeerwsfe@md dcb@ongrm@ept abl e.

e proguct s- di spe i on,
al so avalla§Pg g@?géﬁt 3@1? F@i ??F§%3%%E)°°maﬁé&t19%s °§ﬁhydrous or
| ow i ». noi sthde doweamﬁOQpﬂshemawkytbdsbythdk&r%mﬂﬁhamimaﬂﬁ,lt | ooks like a
| i ght br own THRX gﬂ% b%mhkrkq%ﬂﬂﬁ 6/ g '%foku%%h¥! P@? | ¢ 0 phthalic

0 -

nmoiety is about |sper5|on in SRS vi scosity at
[err], is aW8uhaye S¥&cesS y empdoyedo £o1 PFadpee satisifactaryard, i ght

brown wax a@diﬂnre&ehhe hw@mudidgedhwﬁﬁgent compositions are
~ those sold by them under the trademarks Alkaril QCJ
10. and Alkaril QCF, formerly Quaker QCJ and Quaker '
QCF. Products available from them *n limited
quantities, designated by them as 2056-34B and
2056-41, have also been found to be acceptable. The
QCJ product,: normally supplied as an aqueous disper-
15. sion, 1s also available as an essentially dry solid
(Qcr). When it is anhydrous or low in moisture
content (preferably less than 2% moisture), it looks.
like a light brown wax, and_ia it the molar ratio of
ethyleﬁe_oxide”to_phthalic moiety is about 22:1. In
20. a 167 dispersion in water_the_viscosity at 100°C, is -
about 96 centistokes. The 2056-41 polymer is like a \;)
hard, light brown wax and in it the hydrophile:hydro-
phobe raﬁio.is about 16 to 1, with the viscosity
being about 265 centistokes. The 2056-34B polymer
25. appears to be a hard brown wax, with a hydrophile:
hydrophobe ratio of about 10.9:1 and 1ts_viscosity,
under the same conditions as previously mentioned,
is about 255 centistokes. .The higher the molecular
, weight of the polymer the lower the hydrophile:hydro-
30. phobe molar ratio may be therein and still result in

Tﬁggyl ester) precursors thereof. Yet, it is also.25. wthin the
i

&/



phobe ratio is about 16 to 1, with the viscosity being about 265 :
centistokes. The 2056-34B pol yner 25. appears to be a hard brown way” o
weth a hydrophile: hydrophobe ratio of about 10.9:1 and its viscosity, ' :
under t'he sane conditions as previously nentioned, is about 255

centdstokes. The higher the nol ecul ar wei ght of t he pol ynmer the | ower the
hydr ophi | e: hydro- 3. 0. phobe nolar ratio may be therein and still result
in 12. satisfactory soil release pronotl@n by the detergent conpositions
of the present invention. The QCJ and QCF polyners have nelting points (by.
differential thermal analysis) of about 50 to [err] (but mnor 5.
proportions of such products will remain in the solid state at tenperatures

up to [err]), QQEE?E&S:@B?‘ ELE] etaléatse 3PoRBYI ¥al gt Eﬁ&eaél: gaﬁ'é and a

pH of 6 to 8 in disti er at oconcentratlon ﬁ me|g ht s
(wei ght average) §P@PPsitdensgof the,gzesentoigyentions 05Eeaﬂ t frd
ethyl ene tere- thnEIpbe pek¥okuoehpedgdngepophtBal(byedififesefibbfal ratio is

about 74:26. Al ree trad edapo re_wat er
sol ubl e or substahgengﬁ n&éygﬁgéoﬁ§bﬁgou§ §ga%$ gchgtq§§%epg?3f 40 to 15.
[err]) or aB. Ieasprapertéanslyfdsspbrpmbﬂuctanuihiyrbaadnadactbeised as of

43000, of ten pr oPordl§ %Selésoqgagmﬂ‘%ky“b” thoto099ss8 © lgbgﬁ 1

era
present - appl|cat|éﬁaéﬂéésppépérFPo GH“FN5129tS? gng‘F@Fe&§Q BoPtmer are
.gkefn such are onoihé lgasigs iaf dikeipdedmyateirnaktudiingoadgatnaeishl es

en The molecular weights (weight average) are in the

-10. range of 20,000 to 25,000 and the ethylene tere-
phthalate:polyoxyethylene terephthalate units wolar
ratio is about 74:26. All three of the mentioned
trademarked products are water soluble or substan-
tially water soluble in warm or hot water (at 40 to

15. 70°C) or at least are readily dispersible, and may
be characterised as of high molecular weight, over .
15,000, generally in the range of 19,000 to 43,000,
often preferably 19,000 to 25,000, e.g. about 22,000.
In the present application when proportions of the

) .20, 80il release polymer are éiven such are on the basis

. of the polymer, including any insolubles therein
(vhich can be less active as soil release agents).
Ideally, the release polymer employed will be 100%
water soluble. _ :

25, Normally, for "solution" application to materials
or for solution addition to a detetgent composition'
in wash water, the copolymers useful in the present
invention may be employed in aqueous dispersion. In
'such dispersions a surface active agent may be

30, present to assist in maintaining the dispersion



(which can be | ess active as soil release agents). ldeally, the rel ease
pQl yner enpl oyed will be 100% wat er sol uble. 25. Normal 'y, for
ution" application to materials or for solution addition to a detergent »
oyrposition in wash water, the copol yners useful in the present invention..

may be enpl oyed in aqueous ‘di spersion. In such dispersions a surface 4
active agent may be 30. . present to assist in naintaining the dispersjon
13. uniform Only small proportionslgf such surface active agent will be
enpl oyed, if any.. Normally, the conténtration of the polymer in the
aqueous nediumw || be about 5 to 25% on a conposition 5. -basi s,

preferably 10 to 20% e.g. 16% and such is the concentration at which the

above-nenti oned co reial ducts arge nornplly supplied when a liquid

formis dett? .mvéﬁﬁéifiﬂﬁggfdPE%EQEF' SGQFS%FQEn “Etﬁﬁ?ions of the

polj_yrrer_ nMegcbivengieyedei bl BO. emplivyed| iaﬂdm'yonsN@fmahByf)ol ymer to tEe

medi um in c e ted, en e polyner is to be

~ i ncorporat i#bé§5%§€$%£§§t§£d% %rggl %fgcgng%?t?%ﬁg??gmdll be preferable
for it tCJmﬁdimmsmflb berabopt ebctab?§% asomna anvppesitiearti cul ate 15.

sol igl of ebggqgicﬁgegéggbi*kggtg@tzgi tdee 01161, CORRONESML S1of the detergent
conposi ti on. Alterna- tiye y, It e | nel y di vi ded and powder ed onto
spray dri P9 SRRCMALEHel AR Ak ﬂﬂﬂgﬁngﬂ?s?b?YFTE#@F%ﬁ%ﬁérred_nethods of

i ncor por at ¢emérc ballep eogeots 28re n6oaPDLY ts@pplied pwhenes may be dissol ved
N NONTONI {4 quid form 1s desired. While liquid dispersions or o’
_ solvent solutions of the polymer may'be'émployed'fot
10. direct additions of the polymer to the mediuﬁ-in
which the fabrics are to be treated, when the
polymer is to be incozpo:ated in a particulate deter-
gent composition it will be preferable for it to be
in solid form, preferably as an anhyd:oﬁs"pazticulate
15. solid of a particle size like that of the other’
components of the detergent composition. Alterna-
tively, it may be finely divided and powdered onto
spray dried beads of the other components. In more
preferred methods of incorporation'in a detergent
_20. composition the polymer may be dissolved in_noﬁidnic _
detergent and sprayed onto base beads or may be B
prilled with carriers and mixed with the base beads.
It has been found that the polymer should not be
. added to an aqueous crutcher mix containing anionic
25. detergent and/or builder salt and it should not be
brought into contact with water soluble builder salt
" in the presence of moistute,'especially'at an
elevated-tempe:atute.' A@éotdingly, to make free
flowing particulate product, normally the polymer
30. _will'bé essentially dry or very low in moisture




g

detergent and sprayed onto base beads or may be prilled with carriers and
m xed wth the base beads. It has been found that the polynmer shoul d be
added to an aqueous crutcher m x containing anionic 25. det er gent 1§§§§rf=
buil der salt and it should not be brought into contact with water sol
buidder salt in the presence of noisture, especially at an el evated
tenperature. Accordingly, to nake free flowi ng particul ate product,

normal Iy the pal ymer 30. will be essentidBky dry or very low in noisture
14. content. The use of such a product also allows for the manufacture of
base beads at nornmal noisture content without the noisture content thereof
bei ng i ncreased obj ectionably by post-spraying of an 5. aqueous
d;?peision_of Ehggbgtpﬂmn ﬁmhg hbe_E@gd&chrbepFHBu@EDhQ!?damaawbeﬁ?ﬁfOund
effective in stabilizin e descri SO el easin - rs.in e
presence of aIkaIFh@ HﬁgpgéFFugﬁdoﬁsggéﬁebﬁﬁpﬁya fpgngsexgﬁs?HEepresence

of -sodi um tri pol yghatenst @itbout thiei abistureeccaotenpathedebf bedingm
silicate. Such P y 0| | Wala n of about
5,000 to 200,Ooo;Ygfgég?%EI?B?%F86§B?§q¥6g?bgghgngpkgggggré?eggbly about

10, 000 to 58.000. agyeeusr dispessionc afc sheypolympraonspretirabeddeght 15.

greater than 200,000 has peenchd1byedsthadl beah! Foual BEFeatiokf ¢ative as
t he conpounds within. t i,ve | ecul ar ¥§|ght
e

of about 360, 000 é%ﬁPBH§§&33%§ g&ﬁﬁgFéngugPﬁgggegé%gﬁgsggPﬁymﬁFﬁ
qﬂgcononic i n vi ewhef priesenceeoifomlkaline builder, and is especially
- effective in the presence of sodium tripolyphosphate,
10. which may be accompanied by sodium silicate. Such
PVP usually has a molecular weight in the range of
about 5,000 to 200,000, preferably 10,000 to 150,009
and most preferably about 10,000 to 50,000. .
. However, in some cases PVP with a molecular weight
15, greater than 200,000 has been found useful, although
not as effective as the compounds within the ranges
given. Thus, PVP with a molécular'weight of about
360,000 exhibits some stabilizing effect but
ndrmally will be uneconomic in view of the superior
20. results obtained with the lower molecular weight '
U products. A preferred source of PVP is GAF
T | Corporation, New York, N;Y.; and the ptefezréd
commercial products of that company are marketed
under ‘the designations K-15 (M.W. = 10,000), K-30
25, (M.W. = 40,000) and K-60 (M.W. = 160,000). Their
K-90 product has a molecular weight of about
360,000. All the described products are water
soluble and additionally, are soluble in molten
_ nonionic detergent of the type preferably employed
30. in accordance with_this invention (a condensation



20. results obtained with the | ower nol ecul ar wei ght products. A

preferred source of PVP is GAF Corporation, New York, N Y., and the _
=™y ed commerci al products of that conpany are marketed under the - ¢

¥at i ons K-15 (MW - 10, 000), K-30 25. (MW = 40,000) and K-60

160, 000). Their K-90 product has a nol ecul ar wei ght of about

360, 000. All -the described products are water soluble and additionally, are

sol uble in nolten nonionic detergentlSaf the type preferably enpl oyed 30.

in accordance with this invention (a condensation product of a higher

fatty al cohol wth ethylene oxide). Qher polylactans, such as polyvinyl

oxazol i di none, may al so be useful in partial replacenent of the PVP.

Pol yagryl ahrp'ﬂfamf&ui_dﬁla_treﬂ;xﬁr Ff\%wy daﬁqmﬂssﬁ&w@t%y&w@i i zi ngbioropert i es

t oo, but they, are i rior to PVP in this,respect. \arious suitable

adj uvant s r%gl%ee) 'prgstg?ﬁroil‘??]twc&eat“}asr'g&ﬂChc@%g& VR Lot t he pr esent -

i nventi on, oxazeliddisronae nayvidso e cisefallpdn pagédedpose 10. stains and

.ot her soil ISl B S @ayygg OaGhl Wi th. the 'soi

rel ease ai Ee}ﬂ%%ﬁr}r‘eﬁ? per urgl::‘gj fl qor_esge’ynltgﬁbirla?b%tngngr%s%lgggl ourant's (dyes -

and wt er % iRpesei g Aone; staRilizing W&?@I‘i‘%@%l“ﬁé’)ﬁ bytcterici des;

f ungi ci des;tHdy aradidteridgy GEOEVER iagadiis reapsztaf these materials may be

added in the Cryleher, 8. 4ah d N RaB Py Y LIS BRRC iRoRgy and some of

themw || be -pos? norgani-c ers,;” such as sodiumsul phate and
sodi um chl cléthrgenty dampasitions fi Yheefpresdant invention, W/
o such as enzyme powder, which helps to decompose '

10. stains and other soils_qo as to promote their

removal, thereby coacting with *he soil release

aiding polymer; perfumes; fluorescent brighteners;
colourahts:(dyes_ang water dispersible pigments,
_ such as ultfaharine blue); bactericides; funéicides;_

15. and flow promoting agents. Some of these materials
may be-added in the crutcher so that they are.parté
of the base beads, and some of them will be post-~
added. Inorganic fillers, such as sodium sulphate
and sodium chloride, may'be u#ilized but preferably

20. the proportions thereof will be limited, one reason
for this being because it has been fbund.ﬁhat_sodium ' \;/
sulphate tends to react adversely with the present
polymefs. Of the enzymes, both proteolytic and
amylolytic gﬁ;ym_és may be employed, Ié:gp "'?7' those

25. sold under the tradenames Alcalase,/manufactured by
Novo Industri, A/S, and Maxazyme (Registered Trade
Mark), both of which are alkaline proteases
(subtilisin). ' - _ _

In the detergent compositions of the present
30. invention the proportion of synthetic organic



. _
20. - the proportions thereof will be limted, one reason for this being
because it has been found that sodi um sul phate tends to react adversely

with the present polynmers. OF the enzymes, both proteolytic and anylolytrf'
enzynes may be enployed, uch as those 25. sold under the tradenanmes -

Al sal ase, (R T.M), manufactured by Novo Industri, A/'S, and Maxazyne .
(Registered Trade Mark), both of which are al kaline proteases (subtilisin). -
In the detergent conpositions'of the preseni 30. invention the proportion,

of synthetic organic 16. nonionic deterg Rt preferably will be from

about 5 to 30% preferably 10 to 25% and nore preferably 15 or 18 to 22%

e.g. about 20 or 2h¥nibAgct ahebrgsaeogksearahga&fnSséu@é@m%@uér? .
bui | der prefer- 5. gbly wi || Dbe fron1abog% 0 to 80% grg;erably from 40
to 75% and nore prer dP3wl PrEfergbivod Ovkensehcand POES PESERRARAYINMS

tri pol yphosphat e -amet d8ditomR2il, i eage, abouts20retec2led, The fastogldrti ons

mor 6 prefer abl y 40 LGtERaR o8 pRe4E bOTinTe QIpating bt EPIFAIT )

soi | rel ease Sorom@PAy pdlinbe fremeahony 4P| +obB0% s aprefexadbly sExar 209
preferably 1 to 10% wer 9581, chaa- makkYptetarBapnds nost 70 £f aidh ere t 0 5%

) i 0 :
Nelght .9, 0.3 tobRiaeracnsf 03B LFLEGIIPRIRPRRLe SR AP Ruct w I
usual ly be from 1 tsdliextepr eBeisbpyefervedsthadproper picierididredt t o 12%
W, are preferably about 30 to 70% and 3 to 15%,

10. respectively, more preferably 40 to 65% and 5 to
13%, e.g. 54% and 10%. The proportion of soil
release promoting polymer preferably will be from
about 0.5 to 20%, preferably 1 to 10%, more préfer-
ably 1 to 5% and most preferably 2 to 5%, e.g. 3%.

15. The amount of PVP is preferably in the range 0.2 to
5% by weight e.g. 0.3 to 2% by weight. The moisture
content of the product will usually be from 1 to 20%,
preferably 3 to 15% and more preferably 5 to 12%,

. e.g. 9%. Individual adjuvants preferably constitute

20. no more than 10% of the composition, more preferably

_ being limited to 5% and often to 2 or 3%, with the
o total of adjuvants desirably not exceeding 25%,
‘ preferably being limited to 15% and more preferably
being held to 5 or 10% of the composition. Of

25. course, mixtures of individual components of the
compositions of the present'inventiﬁn and of
adjuvants for them may often be desirabiy empldyed.
and such are intended to be included when a single
type of component is mentioned. Enzyme péﬁder, when

30. present, will usually be at a concentration in the
range of 0.5 to 3%, preferably 1 to 2%. Such énzyme
powder is commercially available as a mixture of
active enzyme and ' '



e.g. 9% Individual adjuvants preferably constltute 20. no nore than 10%

8¢ conposition, nore preferably being limted to 5% and often to 2 or
a#ith the total of adjuvants desirably not exceeding 25% preferably
g“limted to 15% and nore preferably being held to 5.or 10% of the
conposition. O 25. course, mxtures of individual conponents of the
conposi tions of the present invention and of adjuvants for them may often
“be desirably enployed, and such are i ‘ended to be included when .a single
type of conponent is nentioned. Enzyne powder, when 30. present, will
usual ly be at a concentration in the range of 0.5 to 3% preferably 1 to
2% Such enzyne powder is connercially avail able as a m xture of active
enzyme and

carrier erlal me 375. The det ergent
'conp03|t|onsa%hﬁﬁﬁuﬂ atgrda ék%%ﬁéﬂﬁi d stored before use, or
made i nredi at el yThs idetdngerde, comgodjs:iemd pyﬂthnheriiﬁwéﬁcﬁxsl aqueous

solution (o SRS thetic naterlals
utﬂ Uy 4ol Vw t| C ‘{)ﬁoeev;%s [ ncI %g cotton- pol yest er

i ncl udi ng po yesters cotton-synt
bl ends: cot.igiedignel PLIRF Hotuses =8y e leapkayedin d\idmaaly the dry

wei ght,of Maigidciss stlutidlﬁl s/!cld) b 448 ?wg% or 20% of the
wei ght of the aqueaqu nedlu and fe to 10@6thereof
The wash wi 42 s%ba(égln m%e%ffq%g"t % “‘{}rfferﬂq;tyqsr’iﬁﬁ% m nutes to
1/ 2 hour orantxdnnﬂyntﬁdﬁicfbknndﬂltindlhdﬁﬂgﬂdﬁttdﬂkbolyester '
blends; cottons; nylons; and mixtures of such
- . materials. Normally the dry weight of materials
10. being washed will be from 2 to 15 or 20% of the
weight of the aqueous washing medium, and prefer-
ably 5 to 10% thereof. The wash will be conducted
with agitarion over a period from. S‘minutes to 1/2
hour or one hour, often from 10 to 20 minutes, and
15, after washing the materials will be rinsed, usually
with several rinses, and will be dried, as in an
automatic laundry dryer. The wash water will
usually be at a temperature of 10 to 95°C, preferably
15 to 60°C or 20 to 50°C, and more preferably 40 to
20. 50°C, and the concentration of the detergent composi -
tion or the ‘equivalent components (if separately
added to the wash water) will be from 0.05 to 1%,
o preferably from 0.05 to 0.15%, e. g. 0.06%7 to 0.13%.
The detergent compositions desirably have a bulk
25, density in the range of 0.2 or 0.4 to 0.9 g/ce,
preferably 0.6 to 0.9 g/ec, e. 8- 0.65 g/cc and such
' detergents of such preferred bulk density are
normally employed at a concentration of about 1/4
cup (or about 40 grams) per wash, with the wash tub
30. usually containing about 17 gallons (U.S. (64 litres)




15. after washing the materials will be rinsed, usually wth several

rinses, and will be dried, as in an automatic |laundry dryer. The wash f
water will-usually be at a tenperature of 10 to [err], preferably 15 to
[err] -6r 20 to [err], and nore preferably 40 to 20. [err], and the
concentration of the detergent conposi- tion or the equival ent conponents

(if separately added to the wash water) will be fromO0.05 to 1% preferably .
fromO0.05 to 0:15% e.g. 0.06%to 0.13% THAB.detergent conpositions

desirably have. a bul k 25. density in the range of 0.2 or 0.4 to 0.9 g/cc,

preferably 0.6 to 0.9 g/cc, e.g. 0.65 g/cc and such detergents of such
preferred bulk density are normally enpl oyed at a concentration of about

1/ 4tCUp (or gbotﬂ o@n&lrtféﬁ)fo&ertd{ﬁ?lbfdl&l nia%i\fﬁ%]b a&ﬂ? a%Q,ut 7;1%ealhl i
cont ai ni ng abou allo of. wat er. op |l oadin
machi nes gnd aboutga} 6‘58 é ié’ 2?5 ut"‘&‘?é Iq°tr$§)°“l’:or1°fa%5’ﬁts Foaders ’
When a "Eur opean” Wheme a0f 'Enrcipean' ntylpeno f sasinilogy edchdiner disn hi gher
concentrations of e%%&%&% tw'ixereh I IcYh ey %Eét:'i'c}n%e‘éyfh‘@e%z§§5%6r

amounts of water, chines ual I'y operate at h

tenperatured; it mmmimiemem atdd izedor Wtin:ét |ﬁ¥gal‘"9r%§‘5|5at°tfre for.

~ best deposition Ofwatt*& P U R 1@ H&%‘M@ﬁ&e%sﬁ%ﬁfﬁ%‘ %‘p‘éraﬁée atPPeZHARr i on
10. of the broad e of detgﬁgfnt 083$05|t|0n COo ntratlonépgreV|ously

gi ven may be COI’ISI B35 R DT
v@glr eas the corres:pmd:mmrg eremwnmmcf_dro\berstparetp&saradmbf Ahser i can”

e front loadin%d%?%éf”%d‘?ﬂglaﬁshed materials. The upper portion
10. of the broad range of detergent composition
concentrations previously given may be considered as
appropriate for European washing conditions whereas
' the corresponding intermediate and lower parts are
_ for "American" type front loading and top loading
15, washers and wéshing conditions, often with the
concentration for the front loading machines being
lower than that for the top loaders.
'The proportions of the. individual active
‘components of the compositions of the present
_ 20, invention in the wash water will normally be from
U _ 0.001 to 0.14%Z of nonionic detergent, 0.006 to 0.40%
of builder, 0.0001 to 0.10% of soil releaéing.agent
and 0.00002 to 0.5% of PVP. Preferably such propor-
tions will be from 0.003 to 0.02%, 0.02 to 0.05%,
25. 0.0003 to 0.01%, and 0.00006 to 0.006%, :eSPectively.
When sodium tripolyphosphate and sodium gsilicate are
.present in the wash water the normal pezcentages of
the significant components of the compositions of -
- the present invention that will be in the wash water -
30. are 0.0006 to 0.040% of nonionic detergent, 0.017 to



15 wash

\-.a‘:j' tion
. present 20.

0.14% of n

soi | reIeaS|ng agent and 0.00002 to Q. 5% of PVP. Preferably such propor-
be from 0.003 to 0.02% d%2 to o. 051, 25. . 0.0003 to 0.01%

tions will®
and 0. 0000
sodi um si |

significant conponents of the conpositions of the present
will be inOt.A&%wash sediam @ ipolyphospbate,k €.00UE% &.023% ofi c det er gent,

ers and washi ng conditions, often with the concentration for the
yéhloading machi nes being | ower than that for the top | oaders.
s of the individual active conponents of the conpositions of the

i nvention in the wash water will normally be from0.001 to

The

*

oni oni c detergent, 0.006 to 0.40% of builder, 0.0001 to O. 10960%1'

6 to 0.006% respectively. When sodiumtripol yphosphate and
icate are present in the wash water the nornmal percentages of the

i nvention that

si'icare, 628348 sﬁ?{"c%%s?z??f “"?st“ %SI%WSW. A TR TR
of PVP, wi PRl¥mes gnds g oF. %Jg’,t @i@‘om 0.024°to 5.
96239‘;/%“/6 Q%fb@z@dOQ&%geQd%l mm%g ?1@1(3‘#20@?.02& %0012;’1@ o
corrB sitio Sog;gg'[’hg S’g’ésgﬁ’t% W@% @a)bgae r‘;?ngif ?r‘ﬁgiarblail @r&%oérl ed from an

aqueous cr iroc De00%i2% sWrieslpet®ivelyormal |y wil | contaln fromabout 40 to

r 75 f Y %I | % addl %q(fqualm?éé’s% %m%!i iexofurgzc‘yn t he bal ance

bei ng water, prefera Iy eloni ze

about 70 o

iousl

wat er nay sheo compositions of the present invention are prefer-

10.

15.

20.

25,

ably spray dried from an aqueous crutcher mix which
normally will contain from about 40 to about 70 or
75% of solids, preferably 50 o 65% thereof, with-
the balance being water, preferably deionized water,
as previously described (but_¢ity water may also be
employed). The crutcher mix is preferably made by
sequentially adding various components thereof in a
manner which will result in the'most miscible,‘
readily pumpable and non-setting slurry for spray
drying. The order of addition of the materials may
be varied, depending on the circumstances, but it is
most desirable when "settable" crutcher mixes are
employed to add the silicate solution (if any) last,
and if not last, at least after the addition of any
gel- or “"freeze'-preventing combination of materials
or: processing aids, such as citric acid and
magnesium sulphate. Normally it is preferable foz
all or almost all of the water to be added to the.

- crutcher first, preferably at about the processing

30.

temperature, after which the ﬁtocessing aids (if
present) and other stable minor componeats, _
including pigment.and fluorescen. brightener, if

escri bed (but city -
| &/
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enpl oyed). The crutcher-mx is preferably made by 15. sequentially adding
various conponents thereof in a manner which will result in the nost PN
m sci bl e, readily punpable and non-setting slurry for spray drying. T '
order of ‘addition-of the nmaterials may be varied, depending on the

ci rcanstances, but it is 20. nost desirable when "settable" crutcher

m xes are enployed to add the silicate solution (if any) last, and if not

| ast, at |east after the addition of any g&0. or "freeze"-preventing

conbi nati on of materials or processing aids, such as citric acid and 25.
magnesi um sul phate. Normally it is preferable for all or alnost all of the
water to be added to the crutcher first, preferably at about the processing

tenperature, aftery et ! i dddess) b Picled ity Rt ced other stable
m nor conponents, 30. | Iuaégz nment and fluqgrescent brightener, if
20. present, are TR %0 ql}{))hrgﬂﬁstp SRS Y ) a0dhc| udi ng
phosphate bui | der ,sidddatd ineildd | dyuallsualund o rsucth sddi tdddist i ons each
Component bt ot IRARE GOMRRAEY P YR s Apet 1y erE Sy, Badatn, "
circunmstancés, so adslittion |ofivthe aekt icompasent duth methddsasithladdi -
diTrerent conponenti i), e VAL, dbretityily TR % ef G A R e he
mi xi ng process. Ndvareds Eo mbdary cqraddifionsondieniquchyanefeasdddeas the
q&t/erj al s are addgbmetimes component additions may be in two or more
parts and sometimes different components may be pre-
10. mixed before addition, to speed the mixing process. .
Normally, mixing speed and power will.-be increased
as the materials are added.
The température of the aqueous medium in the
crutcher will usually be about room temperature or
15. elevated, normally being in the 20 to 80°C range,
preferably from 30 to 75 or 80°C, 'and more prefer-
ably 40 to 70 or 80°C. Heating the crutcher medium
may promote solution of the water soluble salts of
the mix and thereby increase miscibility but the -
20. heating operation, when effected in the crutcher,
N o can slow production rates. Temperatures higher than
80°C (and sometimes those higher thdan 70°C) will
often be avoided because of the possibility of
decomposition of one or more of possible crutcher
25. mix components, e.g. gsodium bicarbonate. Also, in
| some cases lower crutcher temperatures increase the °
upper limits of crutcher solids conteﬁis, probably
due to insolubilizing of normally gelling or setting
components. Such problems are not usually
30. encountered when the main builder preseant is a poly-
phosphate. ' -
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The_tenperature of the aqueous nmediumin the crutcher will usually be about
A enperature or 15. el evated, nornmally being in the 20 to 80C range,

S ‘,ably from30 to 75 or 80C, and nore prefer- ably 40 to 70 or 80C. -
attng-the crutcher nmedi um may pronote solution of the water soluble salts
of the m x and thereby increase mscibility but the 20. heating R

operation, when effected in the crutcher, can slow production rates.
Tenperatures higher than [err] (and?%onetines'those hi gher than 70C) wi ||
often be avoi ded because of the possibility of deconposition of one or nore
of possible crutcher 25. m X conponents, e.g. sodium bicarbonate.. Al so;
in some cases |ower crutcher tenperatures increase the upper limts of-
crutcher sol i drutchentsixingbeings die ebtatwcgodd |shirmied nornal |y

gel 1119 Ore SEUNANY FAIPARCESon WE M FECRL 4P £1Fe Noin

encount ere mal n’ bUI presen ggh osp%ate 21.
“Crutcher rasekly qwmh%s oddj ﬁP’@o%%P%‘Fiﬁ#l%g B %r@o @, from as

Ilttle as édr\&.eeﬂwytw asl ﬁnﬂ&h'a@rﬂé@b%&?@ﬂ fmes&mmg%s of hi gher
: ture tents, iﬁ %% hours. . The X|n ti mes needed .
to Bring dinethoseded o b Srdicner a iy CoTRmRRRY Bous 3 |
t oget her |§uhzuaﬁnih rhnnﬁgenen&slyltngethem ﬁmnmeSmédﬂumn sone cases
" can take u Ss upper limt.

e ot Q@ Made utfélgsueén Digieul Bl sid Gegleranle upp

Counting a crut ching peri ods
will be <can take up to an hour, . although 30 minutes is a W

preferable upper_limit. Counting any such initial
10. admixing times, normally crutching periods wﬁll.be
from 15 minutes to two hours, e.g. 20 minutes to one
hour, but the crutcher mix should be such as to be
" mobile, not gelled or set, for at least onme hour,
preferably for two hours, and more preferably for
15. four hours or longer after completion of the making
of the mix. The present mixes are stable for at
least four hours. They do not set during that time -
when polyphosphate is the main builder, and, when
'cérbonate-silicatg_mixtures‘are eﬁployed, an anti-
20. setting agent, such as citric acid plus magnesium . _
sulphate, will-desirably be present to delay setting. U
The crutched slurry, with the builder salt(s)
and other components thereof dissolved or in particu-
late form and uniformly distributed therein, is .
25, transferred in usual manner to a spray drying tower,
which is normally located near the crutcher. The
" slurry is dropped from the bottom of the crutcher to
a positive displacement pump, which forces it at
high pressure through spray nozzles at the top of a
- 30. conventional spray tower (countercurrent or con-.




from15 minutes to two .hours, e.g. 20 mnutes to one hour, but the crutcher
m x shoul d be such as to be nobile, not gelled or set, for at |east on :
hour, preferably for two hours, and nmore preferably for 15. four ho
Ionger after .conpl etion of the making of the mix. The present nixes
stahle for at |east four hours. They do-not set during that tinme whe
pol yphosphate is the main builder, and, when carbonate-silicate m xtures
are enpl oyed, an anti- 20. settlng agentggsuch as citrie acid plus
magnesi um sul phate, will desirably be present to delay setting. The
crutched slurry, with the builder salt(s) and other conponents thereof

di ssolved or in particu- tate formand uniformy distributed therein, is

25. t f d.i I dryi 1 wh [

mormal 1y |ocat ed RERFERRS WRPERR, EBeraBBhT¥FS" BE ot REREFYOREThe "bot t om
of the crutcher tthaopghiaihetddsplagegaai pﬂupllyhthe €ombestionat high
pressure through ?PB&McEQZGEequi é?? BQanE fa cas cpﬂvggikﬁneﬁespray

tower (countercurtent_or con- current ePer i ropl ets of the
slurry fall througkonlate aF9|ﬁ§igést0u§eair9 t headofigtds i cPupieguct s of

fuel oil orsnaturakygag abBoypt et beadaoaketaaaée whigH hpedesired bead
form During 5. absor

|
.useful to absorb Pﬁaﬁ¥éag}§tgsﬁgﬁkedon3ﬁF85$cfang$g§ﬁQLewH€éﬁ ﬁaeegga Y
post - sprayed ont onbhéonsabdeteegehy, whiech dayi bg, poat-ppodyed ostscreened

.Rg/de5|red them subsequently.
After drying, the product is screened to desired
10. size, e.g. 10 to 60 or 100, U.S. Sieve Series (which
have'openings 2000 to 250 or 149 aicrons across), and
is ready for application cf nonionic detergent spray
thereto. Although the foregoing description is of
the making of spray dried inorganic builder salt
15. base beads, and such are preferred for various -:
reasons already mentioned,  such as desirable bulk
density, uniformity, flowability, strength and
sorption properties, it is within the invention to
employ other equivalent or nearly équivalent base
20. beads, such as those which are agglomerates, mixes,
— ) granulates, grinds, prills or chopped filaments.
The nonionic detergent will usually be at an
‘elevated temperature, such as 40 to 90°C, prefer-
ably 50 to 80°C, e.g. 55°C, to assure that it will
25. be liquid; yet, upon cooiing to room temperature it
will desirably be solid, often resembling a waxy '
" solid. Even if at room temperature the nonionic
detergent is slightly tacky, this characteristic
does not necessarily make the final composition
30. poorly flowing becauge the detetgent penetrates to




10. size, e.g. 10 to .60 or 100, U. S. Sieve Series (which have openings
"--0,250 or 149 mcrons across), and is ready for application of

c detergent spray thereto. Although the foregoing description is of

gi ng of spray dried inorganic builder salt 15. base beads, and such
are preferred for various reasons already nentioned, such as de5|rable bul.i, -
density, uniformity, flowability, strength and sorption properties, it is
within the invention to enploy other ,@quivalent or nearly equi val ent base
20. beads, such as those which are aggl onerates, m xes, granul ates,
grinds, prills or chopped filanents. The nonionic detergent will usually be
at an el evated tenperature, such as 40 to [err], prefer- ably 50 to [err],

e.g. [err] assure th |t | i upon cooling to

roonltenpergﬁg tgewPFF o S8 r d%? §8IB§ G%Fb$GF§§enbllng a waxy.sol i d.

Even i.f at Hbaenbquaaayuﬂetbhgemﬁmlmmecgd@ﬁﬁ;nyﬁ.|:Th§ ightly tacky, thlf

characteris rd e fin tion 30. poorly
fl ow ng becr}fl‘uglig’%ﬁRQ= %ﬁ“&%&%&s‘sgene ie%& :tg’ tneZ?ov‘\iQ{Eg%szj he bead surface

- (to within twabldag) b ymmemg@me;,ara@ & sfpg@yedr The noni onic

det er gent |gsaggbbqgtgodtmgén@ﬂiyhé) gﬁygyddy%np FHa@ads in known nmanner,

as a spray or 5 roplets preparatlon (herein referred
to as enzynkeferreduse @s |e§‘z1y@&)grﬁqzté’d’ dt ds fecegadzedcarrier
material, teaat 9@ Hncdiudes mg carinterr natd?ialld aww)qt keyilpowder ed
| releasing polyﬁet, PVP and any other powdered ' _ W/
adjuvants may be dusted onto or mixed with the '
10. builder base particles, and perfume and any other
liquids to be post-added .ay be sprayed on at a -
suitable point before or after ‘addition(s) of the
powder(s). '
The nonionic detergert may be eprayed onto
15. absorbent base builder beads and the soil release _
promoting polymer and PVP may be post-added together,
with the soil release polymer being stabilized by
the PVP against the degrading action of the alkaline
: builder base beads. Such stabilizing effect of the
20. PVP is obtained when the release ptemoting poljmez
| and the PVP are in contact, preferably when contact S
of the release polymer and the alkaline builder is '
. also prevented or diminished. However, two particu-
lar ways of incorporating the nonionic detergent,
25, 801l release polymer and PVP in the product are -
highly effective and are preferred. The more
' preferred method is: by spray drying an aqueous
crutcher mix of the alkaline builder salt to produce
dried absorbent particles, dissolving the formula
30. proportions of soil teleasing polymer and PV? in

'3




adj uvants may be dusted onto or m xed with the 10. bui | der base
and perfunme and any other liquids to be post-added may be
sprayed on at a suitable point before or after addition(s) of the

_ The nonionic detergent nmay be sprayed onto 15. absor bent
buidder beads and the soil rel ease pronoting polyner and PVP nmay be

particles,

powder (-s).

post - added t oget her,
PVP agai nst the degradi ng action of the al g&line builder base beads.

stabilizing effect of the 20. PVP i s obtained when the rel ease pronoting

pol ymer and the PVP are in contact, preferably when contact of the rel
pol ymer and the al kaline builder is also prevented or di m nished. However,
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with the soil release polyner being stabilized by the
Such
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preferred. The nDPEhﬁFEiéﬁreﬁEﬁEFHB€1stB§t§ng§ asyrhe aenbembeus crut cher
m x of the al kal i aecbugbderssphtiba pEOHHeCrdlegde apoDyREnt aRdr PVE! es,

di | vi he f I 0. ' f | ' I d PVP

n %LIgnLnFonFéﬁﬁaﬁsﬁgeﬁvr?%88335#39§e2ea§32IaéEgﬁgiéﬁg 2pedtner fse.
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- I d PVP n 5.
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carrying out such a procedure

esira

noni oni c

det ergent be subse&fentip}lprasb¥dronsas| pormallyoeentabtnhng| Jegenthani ng

less t han

10.

15.

20.

25.

30.

1%, preferably less than 0.5% and more preferably
less than 0.2% of moisture. It is preferred that
the nonionic detergent be at a temperature in the
range of 40 to 90°C, more preferably.50 to 80°C, at
which the normally solid and waxy detergent will be
molten and at which temperature the soil release
promoting polymer and the PVP will dissolve in it
(in the formula proportions). Also, the base beads
will preferably be warmed and are kept in motion, as
in a suitable mixer, such as a rotating longitudinal
drum or tube which is inclined slightly, e.g. 5 to
10° from the horizontal. The spray droplets will
preferably be of a size delivered from a typical
spray gun, usually being of a diameter in the range
of about 0.1 to 1 nm. The mentioned spraying and
mixing can be effected in times as short as one ox
two minutes but normally from 5 to 10 minutes may be
desirable. Surprisingly, although the spraying of
the liquified nonionic detergent onto the base beads
brings the soil release polymer into éiose_contact
with such beads and the alkaline builder salts of -
which they are compoSed, apparently due to the
presence of the PVP the soil release promoting
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10.

B8mpeLeEEShi 6% the present invention includes
dissolving the PVP in a liquid medium, such as .
water, a suitable alcohol, e.3. methanol, or a

_suitable volatile chlorinated organic solvent, such
-as methylene chloride. Desirable coancentratioas of
the PVP in the solvent will normally be within the

ls.

20.

25.

range of 5 to 25%, with higher concentrations _
preferred when solvent removal is more of a problen,
as when water dis being used. The solvent solution
of PVP is then applied to the particulate soil
release promoting polymer, with the rate of

'application being_such as to apply the desirced -

formula proportion of PVP to the soil release agent.
Thus, for example, when it is desired that the final
detergent composition contain 3% of release polymer

and 0.5% of PVP, enough PVP solution will be sprayed

or otherwise applied to the surfaces of the particles

of the release polymer to produce an intermediate
product containing about 86% of release polymer and
about 14% of PVP. The particle sizes of the release
polymer will preferably be within the same range as

 the desired sizes of the nonionic detergent—builder

30.

particles of the final detergent composition but

rel ease

\/



water, a suitable alcohol, e.g. nmethanol, or a suitable volatile

chl ori nrat'ed organi c sol vent, such as net hyI ene chloride. Desirable
conggntrations of the PVP in the solvent will normally be within the range
of 5 to 25% wth higher concentrations 15. preferred when sol vent
renoval i's nore of a problem -as when waterzgs being used. The sol vent .
solution of PVP is then applied to the particulate soil rel ease pronoting
polymer, with the rate of application being such as to apply the desired
20. formul a proportion of PVP to the soil release agent. Thus, for -

exanpl e, when it e ent, c n contain 3%
of rel ease pol ynerdscarg%éoggfb%% eno i él%‘putbfeo er:%%ci)}egg, sprayed or
ot herwi se applied thmhmﬁ%tesﬂdf noke herad cideamtMmgeoust ande mast ease
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blended together and the formula is ready for use.
10.  The detergent composition resulting is one in which.
the release promoting polymer is protected by the
PVP from the degrading action of the alkaline
builder salt. Additionally, the presence of the non-
ionic detergent on the builder salt, covering
15.  substantial portions of the surfaces thereof,
further helps to prevent detrimental. interactions. .
In the applications of PVP to the base beads
(with nonionic detergent and release polymer) and to
the release polymer particles the PVP protects the
20. release polymer from the alkaline builder and
-/ ' ' furthermore, improves the product otherwise. PVP
possesses useful anti-redeposition properties and
has been observed to promote stain removal from
laundry. In the present compositions it aids in
25, soil release, especially at room temperatures or
" thereabout, to an extent which is greater than that -
attributable to stabilization of the soil release
promoting polymer. A coating of the PVP helps to -
protect the detergent composition against the
30. effects of atmospheric moisture. Yet, PVP is readily

Anot her pref'é.rred met hod for making a detergent corrpositi'on of- .t he prese
I nvention includes dissolving the PVP in a liquid nmedium such as 10. &
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i on and. di'spersion of the detergen: omponenRts. Alth
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ebikLtBeodescribed to illustrate the invention with
reference to the following examples.  Unless .

ough nmany
he very

otherwise indicated, all parts are by weight and all

temperatures are in °C.
EXAMPLE 1 -
A detergent composition having the following
ingredients is provided by this example.

Pentasodium tripoiyphosPhate_ - 54.3_
Neodol 23-6.5 (condensation product of . 20,7

approximately 6.5 moles of ethylene oxide

and a higher fatty alcohol averaging

between 12 and 13 carbon atoms per mole) =
Sodium silicate (Na20:8107 = 1:2.4) .  9.58
Moisture . I - | _ 9.05

of polyethylene terephthalate and polyoxy-.
ethylene te:eghthalate of a molecular weight
of about 22,000 wherein the polyoxyethylene

is of a molecular weight of about 3,400, the
molar ratio of polyethylene terephthalate to
polyoxyethylene terephthalate units is about -
3:1 and the proportion of ethylene oxide to.
phthalic moiety in the polymer is about 22:1,
sold by Alkaril Chemicals, Inc. as Alkaril QCF)

Percent

| Soil release promoting polymer (a copolymer  3.00
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will be described to illustrate the invention with reference to the

~ follow ng exanpl es. Unless 10. ot herwi se indicated, all parts are by
- weight and all tenperatures are in [err]. EXAMPLE 1 A detergent conposition
having the following ingredients is provided by this exanple. 15. :
Percent Pentasodium tri pol yphosphate 2 54. 3 Neodol 23-6.5

(condensation product of

5. “"-PVP, not even other water soluble polyneric am des. The invention na
be put into practice in various ways and a nunber of specific enbodi nen

e

8.
20. 7 approximately 6.5 noles of ethylene

oxi de and a- higher fatty aklcohol averaging between 12 and 13 carbon atons
per nole) 20. Sodiumsilicate ([err]:[err] = 1:2.4) 9. 58

Mbi st ur e

_ : oi | release pronoting
pol ymer (a copol yner 3. 00 of po¥§#¥$%§1§m§%%§€§§§%§; ate and pol yoxy- 25.

et hyl ene terephthal ate of a nol ecul ar wei ght of about. 22, 000

wkersent: he

pol yoxyet hyl ene i sppbt@oipt £6 Udizym® M xLiymdout 3, 400, the nol gr 3watio of
pol yet hyl ene terephthal ate to pol yoxyethyl ene terephthalate units is about
3:1 and the proporFiaoréescentybeightende (Tindpdlal (Regimteined n t le2gol yner
is about 22: 5. sold by Akaril Chemicals, Tradde Mack)k&BM) QCF) 30.

N\

10.

15.

20.

25.

- 30.

Polyvinyl pyrrdlidone (GAFP Corporation K-15 0.50
PVP having a molecular weight of about -

10,000)
Perfume ' B 0.20
Dye (Blue; Mix No. 5) 0.05

Dye (Polar Brilliant Blue) | ' 0.04

100.00

The above ingredients are converted into a
particulate built nonionic synthetic organic deter-
gent composition, which is useful for washing
synthetic organﬁc polymeric fibrous materials, such
as those.of polyesters and polyester-cotton blends,
and imparting soil release properties to them, by
the following method. First, base beads of the tri-

polyphosphate and silicate are made by dispersing

the tripolyphbsphate, as a finely divided powder, in

water and adding to it the formula proportion

(9.588) of anhydrous silicate as a 47.5% solids solu-

tion, with the solids concentration of the crutcher
mix made beiné about 55%. The water employed is
deionized but sometimes éity or tap water will be
substituted, providing that its hardness is less
than 300 p.p.m.'as calcium carbonate. Preferably,
fluorescent brightener and any colourants, such as



28. EXAMPLE 1 (continued) Per cent Proteolytic enzynme (Maxazyne)
1.32_Fl.uorescent brightener (Tinopal (Registered - 1.26 5.

Tr; ‘.rk) 5BM Pol yvi nyl pyrrolidone (GAF Corporation K-15 - 0.50 PVP v
‘ha g7a nol ecul ar wei ght of , about 10, 000) Perfune L
"0.200Dye (Blue, M x No. 5) 0. 05 Dye (Pol ar et
Brilliant Blue) ' 0. 04 100.00 15. The above ‘

ingredients are converted into a parﬂﬁsulate built nonionic synthetic
organi c deter- gent conposition, which is useful for washing synthetic
organic polyneric fibrous materials, such as those of polyesters and

pol yester-cotton blends, 20. and inparting soil release properties to -

thgm Iby thenfeolbllwdngbetmt bl chFiared ,s#tfﬁei @frddt@letrri- po:cyphf)sr)hate
and silicate_ate _nmade persi t he .t osp as a finely
di vi ded povvﬁtgﬁli""i N RS e%d§ﬁ§ g@HFﬁ% EEuE FHUI oportlon 25,

(9.58% of swkygehessmdixl isamaiantadaed QQ)QOMQmpaﬂahmralﬁm1thm th the solids
concent rat | Gaagl L JHOEC B B 70" 8% 13U SR FipuiRt or ol oyed

i s deioni ze sonetines city or .tap wat tituted, providing

that Pts hatBfeddxigg,edancigd ntgh&ﬁldé(ﬁdoﬁ‘ 8¢ drepading umhdstbonat e.
Preferably, atleuooescedndiicicad wharead ximg ,C AotdlaAlys takegh as
about 20 minutes to an hour but may be undertaken
for ionger periods, up to four hours or more,
because the phosphate-silicate-dye-brightener |
10. dispersion-solution does not tend to set in the
crutcher.

- After sufficient mixing to obtain a substantially
uniform slurry, in which the fluorescent brightener
and dyes will often preferably be present, during

15. which time some moisture may be lost by evaporation,
' and may be replenished if desired, the mix is
dropped from the crutcher to a pump, which pumps it
at a pressure of about 21 kg/sq cm into the top of a
countercurrent spray tower wherein the initial
20. drying temperature is about 430°C and the final air
' temperature is- about 105°C. The base beads ' ' </
resulting are of a bulk density of about 0.5 g/cc |
when cooled after manufacture, and are of particle
) sizes in the range of No s. 10 to 100 U.S. Sieve
25, Series (which have openings 2000 to 149 microns _
‘across). They may be screened to such range or to a
~ particulate product having fewer smeller particles,
e.g. 10 to 60 Sieve U.S. Sieve Series (which have
openings 2000 to 250 microns across). The moisture
30. content of the product is about_lz.ll. The base



29. the blue dyes, which are sufficiently crutcher stable, are added to the
crutcher, too. The crutcher mx is maintaihed at a tenperature in the

riange of apout 60 to [err] and m xing is continuous. 5. The m xi ng
i nchkudi ng additi on and droping, which are both conducted while m xing,
norypal |y takes about 20 m nutes to an hour but may be undertaken for Ionger
periods, up to four hours or nore, because the '
phosphat e-si |l i cat e-dye-bri ghtener 10. di gger si on-sol uti on does not tend
to set in the crutcher. After sufficient mxing to obtain a substantially

uniformslurry, in which the fluorescent brightener and dyes will often
preferably be present, during 15. which time sonme noisture may be | ost by

evapor ati on, and %@%d%e &%P@%@é3@T3wih Q%%hb%ﬁ11 %i%?%a%%ut gkoEg d from

the crutcher to a press sq cm
into the top of a nF@F@QnréﬁP'§ﬁﬁ¥Watéﬂ6ﬁ Wﬁéﬁ@ﬁﬁlﬂheoﬁﬁpﬁuaveZO

Flryl ]ng tT ﬁrmgrat u[) Qig& ¥ ehel Buirlfarad tt'ﬂﬁr@io{(fa?n%' @.trbe%@h%ll!ér Bf S ayout
err e base beads .resulting.are u ensi cc
when cool ed after ¥ Fbﬁ %é é&@“@#qﬁ&PFl PFePS; 58§“§n°%hé9ﬂéﬁ§e of
No's. 10 t 05100, Ho&idaﬁzvdeﬁiroenﬁemmmﬂ @isisoll vedv QCEpandn¥P3000 to 149
m crons acrpss) WIQ%% %e%%mi%g?%@gchQOﬁgﬁﬁgr%Qgggpr to a particul ate

product havi ng fewer sna I"er sieve U S. Sieve
Series (which have op&fitess c@@@dn@o Chei @mnsr dededs pasehdeadissthey 30.

gontent of the prodycisdreeddisol b subitalti81ly all (over 95% and
often over 98%) are within the range of No's. 10 to
10. 100 sieve, U.S. Sieve Series, and are sprayed with a
gsolution of QCF and PVP in anhydrous noaionic
detergent, in final product formula proportions.
Thus, 0.5 part of the PVP and 3 parts of the QCF are
dissolved in 20.7 parts of Neodol 23-6.5, which is
15. essentialy anhydrous and which is at a temperature
of about 71°C and is sprayed onto ‘tumbling base
builder bead surfaces, preferably while the beads
are being mixed in a tumbling drum, which may be a
longitudinal drum or tube inclined to the horizontal
| 20. at about 8°. The spray droplets are largely of
% ) particle sizes in the 0.1 to 1 mm range and the
sprayidg operation will be such as to result in a
throughput time in the sprayer-mixer of about 10 to
20 minutes, with the enzyme and perfume being
. 25, applied in the mixer after the nonionic detergent
' " containing PVP and QCF. The resulting detergent
composition particles, when cooled, are of a bulk
density of about 0.65 g/cc. The product is
, att:aeiive and regular in appearance, and is free
30. flowing and non;dusting. : '



no ky, satisfactorily porous, yet firmon the surfaces thereof and are
ca ‘of readily absorbing significant proportions of liquid 5. -

noni oni ¢ detergent (and di ssol ved QCF.and PVP) wi't hout beconing o
obj ectionably tacky. After.cooling of the spray dried base beads they arefggf
screened so that substantially all (over 95% and often over 98% are within®
the range of No's. 10 to 10. 100 sid¥e, U S. Sieve Series, and are
sprayed with a solution of QCF and PVP in anhydrous nonionic detergent, in
final product formula proportions. Thus, 0.5 part of the PVP and 3 parts of
the QCF are dissolved in 20.7 parts of Neodol 23-6.5, which is 15.

essential y anhydrResdeser sbhe cbiipabi o1 b8HPEESE LBl aBBON akT 1] and is
sprayed onto_tu I ng base byi]der bead syrfaces, preferably while the
beads are bé?ﬁ@#ﬁi?%g ?ﬁagytgﬂ%YiE§“ﬂ$ﬁ¥] %ﬁ?ﬁﬁeﬁﬁg #eda2F8ngi t udi nal drum
or tube incléespecialiypeusefukofionl wadhing ahoabendld. ladhérgpiay droplets
opor at] on i fYREAELE Gashih hBchifiep dndiet CRL S48 Blq! h SPT Y N0
sprayer- mi xelaparebegitsabl t vebeaaenchacacterhsthes ebheytbemnd perfune being
25, appl ied ek Nenpldpeadhica toRp@PREAP CoflPhBEgENL5e 0B, 350° 00 PVP and
QCF. The resulting detergent,co sition particles, en cooled, are of a
bul k densi tya’e}{l %b‘é%‘?c%‘.‘%sabi%.ngghéb‘a%d@c{‘gi§°a§t1§ ti®eSand regular in
appear ance, @Qn@6% s ihr ael B0gallého@Wng. pndésontiltsesdcapacity
washer, in the washing of normal loads of 100%
10.  polyester and 651 polyester - 35% cotton fabrics in -
home.laundry or commercial washing machines, whether '
of the top loading or front loading types, or at
higher'températures and concentrations in European
cYpe.washing-mdchines,_the compositions perform
' 15.  satisfactorily, as would be expected from a
knowledge of their components, with respect to usual
washing effect characteristics, but additionally
they significantly promote soil release from such
materials. They are alsd satisfactory for washing
20. nylons, cottons, acetates and blends of fibrous
materials and they promote soil release from such J
materials too, although not to the same great extent
as with the pplyésters. In tests of the wéshing and
soil release actions of the compositions a General
25. Electric Company tbp_loading washing machine or a
Terg-O-Tometer test washer is used, the water
temperature is about 45°C and the water contains a
total of about 200 p.p.m. hardness as CaC0j3, of
mixed calcium and magnesium ions;-.The.washing test
30. ‘times are all about teu to fifteen minutes and the

SOgégggds are free flomkhg (generally with about an 80%flow rate),



31. The detergent conpositions described above are excellent heavy duty
| aundry detergents and are especially useful for washing household | aypdrcy -
. n automati c washing nmachines and at the same tinme 5. i mparting Pra\E
rekease characteristics to them Wen enployed at a tenperature of §
[err] to [err] and a concentration of about 0.05 to 0.15% e.g. 0.06%
17 gallon (U.S.) (64 litres) capacity washer, in the washing of nornal

| oads of 100% 10. pol yester and 65% pol $8ster - 35% cotton fabrics in
honme | aundry or commercial washing machi nes, whether of the top | oadi ng or
front |oading types, or at higher tenperatures and concentrations in

Eur opean type washi ng machi nes, the conpositions perform 15.

satisfactorily, QiuWB% wﬁ%eQXEQQHQdiErQﬁb&tkaWdeB9 QEibhclr ‘@Zeemenents,
with respect to usual PH effect char,ac rlst|c§ dg 5 gnally t hey
significantly pr@¥8t &188 QSSé“FPSﬁléﬁ ¥e 0P P?n ?ﬁ?y 5r8%fF80
satisfactory for anasiitogatdc 1eanmUSﬂrgemtomsptheetauétabﬂé dryddg of
fibrous materials _and they pronote soil release fromsuch materials too,

al t hough not to e ane great extent as with the %FIyesters In_tests of
‘the washing-and soi | Thel preseacei ofs the V& sdipos | pEesgnteseidl 25,

El ectric Conpany rteqréas%a aaq;o\yq %1@?@14 39 g9 £9 chatlyOstamaiigrelest
washer is used, the wat e np rature’i s about, 45C ang he water %entalns a

total of about 2¢&epreld aer, 8q et with,the, #ragnesi um
ions. The washi ng tz%@le&omeﬁdmﬁimgd 11 taliauievide ato t:Ihaftt emuaznut es

‘wrid the soil release on washing results when a detergenc'
10. composition comprising the release polymer and PVP
is stored for 2 to 4 weeks at elevated temperature
and is then used to treat-polyesters and polyester-
~ cotton blende, compared to the same product from
which the PVP was omitted (not incorporated in the
15. nonionic detergent with QCF) but which was stored
and used in the same manner. For better
stebilization.of'the polyester soil release promoter
the ratio of PVP to soil release agent should be
: within the range of 1:15 to 1:2 or 1l:1, preferably
- 20. 1:10 to 1:3, e.g. 1:5 or 1:6. The soil release
(N . promoting effect is more gsignificant on repeated
' launderings, usually up to five launderings of the
washed materiels, with the present compositions (or
-with equivalent wash water solutions).
‘25. In addition to users of the present p:oducts
‘noting the improved soil release in washing normal
‘loads of laundry containing articles soiled with.
oils or greases, eompatative tests wherein dirty
motor oil is applied to swatches of polyester and
30. polyester-cotton blend materials after such swatches




- pol yester soil rel ease

32. laundry:water ratio-is about 1:20, by weightT [tens are rinsed twce

‘autommtically and then are dried in an automatic |laundry dryer or other
suit.o‘ dryi ng neans. 5. The presence of the PVP with the present
soi’l ehse pronoting polyner significantly stabilizes the release pol yner .

so that with the human eye. and by reflectoneter readings it is evident thake
better soil release on washing results when a detergent 10. conposition
conprising the rel ease polyner and PVB3is stored for 2 to 4 weeks at

el evated tenperature and is then used to treat polyesters and pol yester-
cotton bl ends, conpared to the sane product from which the PVP was omtted
(not incorporated in the 15. noni oni ¢ detergent with QCF) but which was

~ stored and Ltssdel‘@eéiilewsmeanmneichEﬁrthetéeﬁpakﬂbibhiabfomef t he
ter_the (e ease agent

Dot be wiPeFenforieRReln he  d8nkRbl Sedhode el pdPind s 110 to
1:3, e.g. l:thersdmé.asTbiosei bf tbeedsveptbontbuy withoutigvnbre

significant ?&egﬁf%ﬁg?%agggfrkg asﬂsgﬁ$+¥tf8ntfo£ gﬁﬁlaunderings of the

washed materi resen I ONns equi val ent wash
wat er ol ut i preduces of the PFﬁsaﬂﬂiiﬂﬁﬁnﬁboﬁsﬁhgnoboﬁhesp¢bséﬂ@ product s

noting the | pREOYSALSO1 | haPbeBEEn] BL¥Redi 88 éDéGEkeHOEéﬁgéfaLaundry
ar a 8 tests wherein

Gonaining artleles soll Bur LeRe! 3pohPb RRELecRLERLLbY
wash-treat the swatches. In such tests skilled
observers note the improvement in soil removal by

10. washing with a composition of the invetion or a
control, respectively, after first treating and then
oil soiling, and such conclusions are confirmed by
reflectometer checks of the washed materials.
Similar results are obtained when the polyester test

15, materials are washed with the experimental and .

' control detergents, are soiled with dirty motof oil.
and are then washed with a commercial detergent,.
such as a phosphate built anionic detergent of the
FAB type. :

20, . When variations of the above formulas are made,
changing the proportins of soil release polymer and ' U
PVP plus or minus 20% and plus or minus 50%, similar
results are obtainable but with the greater propor-
tions of PVP (and release polymer) the soil release

25, effects are better after storage, due to improved
stability of the QCF. . Similarly, when such changes

" are made ia the buildet, nonionic detergent (to
Neodols 25-7 and 23-3) and enzyme components,.
keeping the formulas within the ranges previously

30. ' given, useful products result, of improved soil.



“a

30. pol yester-cotton bl end fafgrials after such swatches 33. have been
washed in either the conpositions of the present invention or control
conpositions (which are the sane as those of the invention but wthou

" shaw i nproved soil rel ease pronotion for the 5. .products of the pre

i mgenti on when both such and the control have been stored at el evated
tenpera- tures, e.g. four weeks at [err] before being used to wash-treat
the 'swatches. In such tests skilled observers note the inprovenent in soi
removal by 10. washing with a conpositios of the invetion or a control,
respectively, after first treating and then oil soiling, and such
conclusions are confirmed by refl ectoneter checks of the washed material s.
Simlar results are obtained when the polyester test 15. materials are
washed with the eXjfd@atenchiaracterdstics despigenssorage. sprovidimgh dirty

rrﬁtorhmt . ba_nlolt ar evehars gﬁéﬁdxtwt t hfl%toﬁomhctﬁb dvpeigeaﬁangel&ht@s a
phosphat e bui a en e

vari ati ons of thqu%(r)d/é)rf g{%&gggcg é’eﬁ&dgE’AEﬁétﬁgﬁﬂa ?FietB?oB%%Ml ns of soil
rel ease pol yner eunbdum%qm|hntom1¢hnKSSQOMhenétpbmilby_nsnhesSO@bTBen1Iar
results are ablai nlcfida Weighitae a#e°a18D BEERZhabLLOffieR! offEx (and

rel ease pol yrier) soll rele are better arter storage,
due to inproved sﬂ&ﬁ%ﬂQQﬂVLﬁnqwﬂsreehthB#EFPaPP}Y°%MGHh¥bEHecﬁ%ﬁges are nmade

in the builder, ngnyhAlateeicdpdyneliso aeodpiotbd’espdc2d1Ey wWhheénenzyne
Eﬁﬁpone”ts’ the molecﬁlar weights and ratios are within the
_ | preferred ranges recited in the specification.
10. EXAMPLE 2 _
~ When the compositions of Example 1 are made by
spray drying the base beads, having them absorb a
spray of heated nonionic detergent (at 55°C), coating
QCF particles in the 10 to 100 sieve range with PVP
15. (K-15) to produce particles still in that range, and
" blending the two particulate irntermediate composi-
tions, in. the appropriate proportidns, a stabilized
soil release promoting detergent results. The PVP
solutien used is at a concentration of about 15% in
20; methanol, water or methylene chloride, and it is
— applied so as to deposit the formula proportion of
PVP on the QCF. Instead of using an inclined drum
mixer, a f£luid bed dryer (Aeromatic Co.) is employed
for the coating of the QCF particles with PVP, and
25. for evaporatlon of the solvent.

Although the described coating method is useful
and the products resulting are of bulk density,
detergency and soil release promoting character154

 tics for lipophilic soils that are comparable to _
30. those of the products of Example 1, and are of other



keeping the formulas within the ranges previoysTy .30. gi ven, useful
products result, of inproved soil 34. release characteristics despite

' providing PVP is present. Al so, when the PVP is changed to K-30 or .
¢l ent stabilizing of the QCF results, but with K-90 the stability, .
- The 5. described results are al so obtai nabl e when ot her ~r
pol yet hyl ene terepht hal at e- pol yoxyet hyl ene tere- phthal ate copol yners are
enpl oyed especi al |y when the nol ecul 35.wei ghts and ratios are within the
preferred ranges recited in the specification. 10.
EXAMPLE 2 When the conpositions of Exanple 1 are made by spray drying the
base beads, having them absorb a spray of heated nonionic detergent (at

55C), coati BaodChhyariicall eharadde: 1ktice l(i@teSIt%(ﬁd ¥ ExdiniplePVP 15.

(K-15) to prod e art| i1l ina.that blen the two
particul ate |’n3§ e%i:ﬁéggo eﬁp(}ﬁg tﬁ‘l" 5%5%6’ % Qglroportlons, a
stabilized sblslcrrloleéasiel Exanpliend Mm;mtlw Mst sxotTh:qu\iliesol ution used

s at a congeRt r3hiran gﬁ@&k Y% t hyl ene
chl ori de, g‘g,t ‘-ﬁ‘fts‘:gae(aﬁfu:l o) 3’3 tdﬁdga%o& t or nmu £ rtion of PVP
on th8.QCF. Om‘eééliaéf auﬁ #d ngn tan ifaxg s)Qaer ng 19 '-'d‘eoed dryer

(Aeromati c QTP and PVR qxxett‘{eomotdiebﬂi@atder&:@fedhe Qifsqparticles with PVP,

and 25. for e oration of the solvent. At the descrlbed coating
Tethod i s SO TRAE S SRy A5 Sb HRARE AR PR AT MR RIS 1y
evaporation does not have to be effected. U
' . EXAMPLE 3
10. Results like those given in Examples 1 and 2 are

also obtainable by use of other compositions, the
components of which may be separately added to the
wash ﬁate: at the normal washing temperatures and
_ concentrations given. While it is preferred to

15, utilize the compositions described, containing
nonionic detergent, slkaline builder salt, soil
release imparting polyester and PVP or other suit-
able polylactam or polyamide, because the components
thereof are in desired proportions and are ready to

20. use, additions of different partial mixtures of
components or individual components may be made to ' W/
the wash water, and excellent soil release character-
istics will be acquired by the polyesters and poly-

. ester-cotton blend materials being washed (and

25,  treated). Of course, when the QCF or similar soil
release agent is separate from alkaline builder salt
there will be little or no.need to stabilize the
release agent. Still, even in such cases excellent
imparting of soil release characteristics is

30. obtainable, employing the same washing conditions as



detergency and soil' rel ease prbonpting characteris- tics for |ipophilic
soils that are conparable to 30. those of the products of Exanple 1, anpd
are of other 35. good physical characteristics |ike those of Exanplfe
it is.preferred to enploy the absorption nethod described in Exanple 1
begsuse it does not require any extra equi pnment or- any additional proce

steps 5. other than a mxing tank for the dissolving of the QCF and PVP
in the nonionic detergent. Al so, solvent 3covery neans are not needed and
wat er evaporati on does not have to be effected. EXAMPLE 3 10. Resul ts

| i ke those given in Exanples 1 and 2 are al so obtainable by use of other
conpositions, the conponents of which may be separately added to the wash

wat er at the nor rgile i 190 deREIRNAA! S BXAhpIRAC AN andl i2QNandi tag Wile

it is preferred #RIPIS i lize the conposition de;g(rei ed, cqntaining

noni oni ¢ det er gerdt',® S9BHEATHUAS Isd:@ﬁ’%aﬁl oval; 1and; 89dde d13p2rE108 pol yester

and PVP or ot her pmdger tduse wirloh aittrthexr hadlpyan dmproseathe washdagponents

thereof are in degi tj0 t : e, ‘additions of
| SHA S AARYT OV P Yot At (Ruiis 1 cadh

different partial  mXtures of conpo S or | conponents may be
made to th&.wash sautiiomnd excel |l ent soil release character- istics wll

be acquired by the palddsddd SRAMPIYPIME FeticUTlaye Hetad gifeer i al s being
washed (and 25. treated). O, course, when th r simlar soi
rel ease agent is %%&%%@qs%@%%edé*‘% » Such as more
AL concentrated aqueous solutions, such as those of 5
to 25 parts solids, in water or in water and

10, alcoholic solvent, and these are especially useful
fo:_pre-tzeating before washing any portions of
clothing items that are likely to be most soiled by
oily materials. Such use is to preveat subsequent
hard-to-remove soiling and is particularly ‘appro-

15, priate for shirt collars and cuffs, work gloves and
aprons, for example. The presence of the PVP ig
‘considered to help stabilize such liquid preparations.
but if they are made shortly before intended use
such stabilization may not be necessary.

20, Many variations of the above formulas can be

N ) made, utilizing other nonionic detergents, other
builders and builder combinations, other soil
release promoting polymers and other types of PVP,
such as have been described in the specification.

25. Also, the various proportions may be changed within
the ranges given, and useful effects of the desired -
types will result. It is surprising that the

' present compositions are so effective and of
acceptable and practical stability despite storage

30. at elevated temperatures because PVP is extremely



there will be little orr no need to stabilize the release agent. Still,

ey, I n such cases excellent inparting of soil release characteristics is

3 obt ai nabl e, enpl oyi ng the same washi ng conditions as 36.

previously mentioned in Exanples 1 and 2, and the PVP contributes stain _
renoval and soil dispersion properties mhlch further help to inprove the “w

washi ng characteristics of the detergent conposition 5. sol ution.

| nstead of enploying particul ate det 87gent conpositions, |iquids nmay  be.

utilized, such as nore concentrated aqueous solutions, such as those of 5
- to 25 parts solids, in water or in water and 10. al cohol i ¢ solvent, and

these are especially useful for pre-treating before washing any portions of

clothing itggeethdablabtel k@ WollldPAOEOBe %Qbh%@eGYt%'|y materials. Such
use is to prevent sufpsequent  hard- to renove s&g g and is gartlcularly

appr o- igsupdater’othenspd 1o selense, Ageas: ROgPI#ECand apr ons,

- for exarrpl emoTkeupegs ehdehgf 1mehlav$:lesme3|oc£ema1tetro smublset abilize such

liquid prep re or, i_nt;ended use ‘such
' stabll|zat|gzﬁ%gggﬁogggg’negggéai egg%%t%ﬁ tgwéﬁ% §fg8ﬁ§qu t he above
f orm®as capfbshnaaeleaselagﬁng.otnésOnomhsnn@o@ép@dgedesezQEMsr bui |l ders
and bui | dercsaeaaﬁahgoaassatl%a $2/1leals@/ %gs‘acpri@mte %Qflway%rs and ot her

types of PVP, suc % been descri bed”i n_the speécification. 25. Al so,-
the various basepbeedsnotma)ked iae, @é&dﬁ‘tﬁﬁﬁt it would be

expected that the bringing into intimate contact of \;i
the alkaline material and the QCF (or QCJ) would

10. promote degradation of the release agent, even in
the presence of PVP. Such does not ‘happen, as has
been reported above. Yet, because of the water
solubility of the nonionic detergent and its hydro-
philicity it would not be expected that it would

15. restrict contact of the alkaline builder salt and
the soil release promoter. In short, the present
invention, in which PVP stabilizes polyester soil
release promoting material against alkaline
hydrolysis and degradation is unexpected and

20, represents an important advance in the detergeﬁt art.



t he ranges given, ahd useful effects of the desired types‘mili&éggglt. It
I.s surprising that the present conpositions are lgffectlve an

LT e

~acceptabl e and practical stability despite stor

t enper.at ures because PVP i's extrenely 37. wate 0t » RE
expgeted to "insulate" the soil release agent fron1atnDsp eﬁlc*nnlstu éyb '
which, in the presence of water soluble alkaline salt, would be expectee-to

. cause degradation 5. of the rel ease aged8. Al so, when noni oni ¢

det ergent containing dissolved rel ease agent is deposited on base beads of
al kaline builder salt it would be expected that the bringing into inti-mate
contact of the alkaline miterial and the GBAIMS: QCJ) woul d 10. pr onot e
degradati on of the rel ease agent, .even in the presence of PVP. Such does

not happen, as has been reported above. Yet, because of the water

solubility of the nonionic detergent and its hydro- philicity it would not

be expected that it wdul dAlinartirc@ﬂIdda:ﬁnﬁdm aﬁni@fniwfsy@ddk@tii&edbltbltder
salt and the soil rele

whi ch PV stabi | | RS0t SumPReFIeH foz, meRti g, SRR R drseBi e paits,
al kal i ne hydr ol ysimerded ﬂ\;épyrmxsatmmfiallsn@qs\edmngZ@oil redeasent s an
i nportant advance gygdit ¢l ¥dNerPWhich cohprises a detersive
- 5. proportion of a nonionic synthetic organic
UR detergent, a building proportion of a water soluble
' alkaline builder for such detergent, a soil
releasing proportion of a soil releasing polymer of .
polyethylene terephthalate and polyoxyethylene
10. terephthalate, and a stabilizing proportion of
pblyvinyl pyrrolidone (PVP) for stabilizing the soil
releasing polymer in the presence of the alkaline
builder.

15. 2. A detergent composition as claimed in Claim
1 which comprises from 5 to 30% of nonionic
~synthetic organic detergent or a mixture of such
| detergents, 30 to 80% of a water soluble alkaline
—/ ) builder salt or a mixture of such salts, 0.5 to 20%
20, of a soil releasing polymer or a mixture of such
polymers and 0.1 to 10% of PVP.

3. A detergent composition as claimed in Claim
1 or Claim 2 in which the nonionic synthetic organic
25. detergent is a condensation product of ethylene
oxide and a highez fatty alcohol of 10 to 20 carbon
-atoms . _ : : .

30.



CLAIMS 1. A particulate built—nonionic synthetic deter- gent conposition -

for washing synthetic organjc poly- neric fibrous materials and |npart|ng

. nel eas‘mmﬁmmgﬁ“!ﬂ Lhem which conprises a detersive 5.

g tion thetic organic detergent, a building proportion
f wat er sbl Ubl & al'kaline builder for such detergent, a soil releasing g
proportion of a soil releasing polynmer of. polyethyl ene terephthal ate and
pol yoxyet hyl ene 10. t erepht hal ate,.38nd a stabilizing proportion of
pol yvi nyl pyrrolidone (PVP) for stabilizing the soil releasing polyner in

t he presence of the al kaline builder. 15. 2. A detergent conposition
as clainmed in daim2l which conprises from5 to 30% of nonionic synthetic-

or gani ¢ detergeat op aeﬂb%kuh% %Bm%%%ﬁt@%hehgeﬁﬁiimég 43 89¥zal a water

sol ubl e al k e bUI| Hgglgr ture %§ such salts, 0.5 to 20% 20. :
of a soil rabe&sPhg3pd F‘y € rTf‘)?t“gPE igr deteresotyh8r& and 0.1 to 10% of
PXP' 3. A debadgashtdoapp&oﬁmm of al highdri faCty wltobolCodi m22 in \ém' ch f
t he noni oni t c t g sation product o
ethylene ox%& Xg g%%b% ﬁ%?gFaﬁﬁghach 20 32}8 8&55%@§§ 8% atons. 30.

4. A debsdgenpecomp 9|Dibhia§eclihﬂsd aﬂcohaﬂnll 2 or 34 n which the

nonlonlc detergent is a .

_ 5. A detergent composition as claimed in Claim _
"1, 2, 3 or 4 in which the nonionic detergent is a W,
condensation product of a higher fatty alcohol of 12
10. to 15 carbon atoms and 6 to 11 moles of ethylene
 oxide per m~le of higher fatty alcohol.

6. A detergeat composition as claimed in any
one of Claime 1 to 5 in which the builder salt
15. comprises sodium tripolyphosphate, sodium silicate,
sodium pyrophosphate or sodium carbonate, or
" -mixtures thereof.

7. A detergent compdsicien as claimed in any
20. one of Claims 1 to 5 in which the builder is sodium
tripolyphosphate with sodium silicate of Na30:5i09 ' \J
ratio in the range of 1:1.6 to 1:3.

| 8. A detergent composition as claimed in Claim
25. 7 in which the sodium silicate is of Na0:5i07 ratio
within the range of 1:2.0 to 1:2.8.

9. A detergent composition as claimed in Claim
7 or Claim 8 in which the sodium silicate is of
30. Na20:8102 ratio of about 1:2.4.



condensat i on product of a higher fafty al cohal __of 12-te—-16 carbon atons

with 3 to 20 nol es of ethylene 5. oxi de’ per- nol e i fatty _
al cohol. 5. A detergent conposition as clainﬂ “ i“@ﬁﬂiﬁﬂ! 3:0r 4 e
whi ch the nonionic detergent is a condensatio ) { gher fa L
al gghol of 12 10. to 15 carbon atons and 6 to 11 nples of ethylene O e
per nol e of higher fatty alcohol. 6. A detergent conposition as clained in
any one of Clains 1 to 5 in which the buil&®r salt 15. conpri ses sodi um
tri pol yphosphate, sodiumsilicate, sodi um pyrophosphate or sodi um
carbonate, or - mxtures thereof. 7. A detergent conposition as clained in
any 20. one of Clains 1'to 5 in which the builder is sodium .

tripol yphosphate with@godiArastéigede bmpsiididerdd ¢Bdided NMd gy ange of
- 1:1.6 to 1:3. 8. A det rgfnénco )0Si Lipn 3s ﬁ%alnEd |{AC] m 25. 7 in

whi ch the sodi um e oh EtagTEs 3. fa PHich b8 welt Eélgasthge of 1: 2.0
to 1:2.8. 9. A depelgmet ronpopolymer asf cpolyerhyled atereplorthdlsten 8 in '
which the sodium gjhki e | ' ragi 1:2.4.

40. 10. A deterge {Ac‘g%g%*f?%;nyg%n%l%%ﬁ%%étlt%%én%/e o?nfe %_fn?{}%éﬁﬁgirl to 9 in
whi ch the oil revelghtginothecrange ;oforhort bf, RD yee h9P R0 er epht hal ate
and pol yoxyet hyl epge k&1 #PE%&3H &L EhPDARE WAt e polySkphinyTedde range
of about 15,000 to 50, 000, V\Iﬁ%ffifon %e ﬁgoxi/et hyl ,e%oe %\f’kﬁ% y

pol yoxyet hyl ene terephthalate is of a molecular weight in the range
L ' of about 1,000 to 10,000, with the molar ratio of

ethylene terephthalate to polyoxyethylene
10. terephthalate units being within the range of about .
- 2:1 to 6:1.

11. A detergent composition as clajmed in Claim

10 in which the soil releasing polymer is of a

15. molecular weight in the range of about 19,000 to
43,000, the polyoxyethylene of the polyoxyethylene
terephthalate thereof is of a molecular weight in
the range of about 2,500 to 5,000, the molar ratio
of ethylene terephthalate to polyoxyethylene

20. terephthalate inits thereof is within the range of

o/ T 5:2 to 5:1 and the molar ratio of ethylene oxide to

phthalic moiety therein is at least 20:1.

12. A detergent composition as claimed in Claim
'25. 11 in which the soil releasing polymer is of a
molecular weight in the range of 19,000 to 25,000,
the polyoxyethylene of the polyoxyethylene
terephthalate is of a molecular weight in the range
of 3,000 to 4,000, the molar ratio of ethylenme
30. terephthalate to polyoxyethylene :erephthalaté.units



-t er epht is of a nolecular weight in the range of about 1,000 to
0, with the nolar ratio of ethylene terephthalate to polyoxyethylene
i!"ge

lﬂwmﬂlmmmws being within the range of about 2:1 to 6:1. 11. A .
clainmed in Caim10 in which the soil releasing ..
pol ymer is of 1. 5 rolecil ar weight in the range of about 19,000 to ¢
43, 000, the polyoxyethylene of the pol yoxyet hyl ene +terephthal ate-thereof is
of a nol ecul ar weight in the range o&labout 2,500 to 5,000, the nolar ratio
of ethylene terephthal ate to pol yoxyet hyl ene 20. terephthal ate units
thereof is within the range of 5:2 to 5:1 and the nolar ratio of ethylene

oxide to phthalic noi ety therein is at | east 20:1. 12. A detergent

conp05|t|oni g?égkaglgigﬁin é& Eﬁngg §§ 3h80§8|h 5e|easing '

pol ymer is o ar wel ght ran 5,000, the
po|yoxyethy¢eﬁetB¢ 99E350F95§9e9ﬁyeshx eeeesﬁiﬁa|59eph§ alig nol ecul ar

weight in t@eieefgehatedn008 Food, 2001 tbBe3gpliar ratio of ethylene, 30.
‘terephthal ate to pol yoxyethyl ene terephthalate units 41. .in the polyners

is within the range of 3:1 to 4:1 and the nolar ratio of ethylene oxide to
phth&ld c noi etylBher i detergeotn 20mposdt8OnlasSelaimed inlBlaid detergent

SO hr12o1h, GhTBA L 81T 13160 iRE OBl aR0k BF 625 N9 PO YIB! S

of a wei ght "average nol ecul ar wel e polﬁoxyethylene
of the poIyUﬁ?ﬁFﬁyFﬁﬂéasér@BﬁﬁﬁaﬂéFeWEisht of about 22,0

polyoxyethylene of the polyoxyethylene terephthalate W,
is of a molecular weight of about 3,400, the molar
10. ratio of ethylene te:ephthalate to polyoxyethylene
- terephthalate units in the polymer is about 3:1 and
. the molar ratio of ethylene oxide to pnthalic nmoiety
therein i{s about 22:1,

15, 14. A detergent composition as claimed in any
~ one of Claims 1 to 13 in which the PVP is water
soluble and of a molecular weight in the range of
about 5 000 to 200,000.

20, 15. A detergent composition as claimed in Claim | o
~ 14 in which the PVP is of a molecular weight ia the | \vf_
range of about 10,000 to 160,000. '

16. A dete:gent composition as claimed in Claim
25. 15 in which the PVP is of a molecular weight in the
range of 10,000 to 50,000. :

17, A'detetgent composition as claimed in Claim
16 in which the molecular weight of the PVP is about
30. 10,000,



ig of a nol ecul ar wei ght- of about 3,400, the nolar 10. rati o of ethyl ene
t erepht hal ate to pol yoxyet hyl ene terephthalate units inthe potymer is N

about 3:1 and the nolar ratio of ethyl ene oxi deg ' pety th-‘%ﬁﬁ’?'
i s .about 22:1. 15. 14. A detergent coniuummmumu"@m din ahy—":
oneyof Clains 1 to 13 in which the PVP is water *sofubt e ¥and o* a nol ecul ar
wei ght in the range of about 5,000 to 200, 000. . 20. 15. A detergent

. conposition as claimed in Caim114 in which42he PVP is of a notecular :
wei ght in the range of about 10,000 to 160, 000. 16. A detergent conposition
as clained in daim25. 15 in which the PVP is of a nolecular weight in
the range of 10,000 to 50,000. 17. A detergent conposition as clained in

A aim16 in which the yglecyl dprups@ht CbmpHE:EVEni 85 2EPHméd in adyP, 000.

42. 18. A detergent conEo t*on fs cli med. i n anx ope of C1a| 1to 17

whi ch cont ai ns nonPBfi € dé#é B&nt, tBh Zpﬂ%i%? CPRtaLpd NQARIPRIR| easing

gglgnengPVg ?ndlgggagu%engpbgnamph?taLEbingthee5.so%lraeuess?ﬁglP t015596A
‘to 0 0 y. :

det er gent conposit?%ﬁy3§96Igygegn&nmg}gﬁ%?§816n3§%%§ﬁgtﬁgéggﬁt%%%s of

noni oni ¢ det¥®r gent rapges-o£010 tphdbs, 30l teal©%,sdi tor bbRasl ngo pbd¥per,

PVP_and noisture ageawpbhsp- hhg 5apgessel tashec@iVe1d? to 65% 5 to 13% 2
to 5% 0.3 to 2% and 5 to 12% - |

- 19. A detergent composition as claimed in Claim
18 in which the contents of nonionic dete:gent;-phos-
10. phate, silicate, soil releasing polymer, PV? and
moisture are within the ranges of 15 to 227, 40 to
65%, 5 to 13%, 2 to 5%, 0.3 to 2% and 5 to 127,
respectively; _ ~

—

15. 20. A detergent compositidn'as claimed in Claim
19 in which the conteunts of nonionic detergent,
phosphate, silicite, gsoil releasing polymer, PVP and
moisture are about 21%, 54%, 10%, 3%, 0.5% and 9%,
respectively, with the balance being adjuvants
20. including enzyme, optical brightener, colourant and
ot ) perfume.

21. A detergent composition as claimed in Claim
2 in which the nonionic synthetic organic detergent
25. is a condensation product of ethylene oxide and a
higher fatty alcohol of 10 to_ZO carbon atomé,-the
builder salt is selected from the g:o&b'consistiug
of sodium tripolyphosphate, sodium silicate, sodium
pyrophosphate and sodium carbonate, and mixtures
30. thereof, the soil releasing polymer is a polymer of



respectively. 15. . 20. A detergent conposition as clainmed in Claim 19
|n ch the contents of nonionic detergent, phosphate, silicate, soi

0 AT TR o) shoce o e b 21 Sa% 1026 3% o. 5% and
..9@6 spec l"ﬂl I “balance bei ng adj uvants 20. i ncludi ng enzyne,

optical brighténef, 'tol*ourant and perfume. 21. A detergent conposition as.H,
claimed in daim2 in which the nonionic.synthetic organi c detergent 25.

i s a condensation product of ethylenﬁ?OX|de and a higher fatty al cohol of -
10 to 20 carbon atons, the buil der is selected fromthe group

consi sting of sodlun1tr|polyphosphate sodiumsilicate, sodium
pyrophosphate and sodlunlcarbonate and m xt ures 30. thereof, the soi

rel easi ng p r-.of poI e terephthal ate and '
ponoxyetWﬂQﬁ%?q “ﬁﬂﬁ?ggEhQP%}aEF ﬁ%ééhﬂl?qﬁt %3ange of about
15,000 to FhtHlatdhesia ridlbeqmlgmxmgm ele lﬂietd’mgmlcybxyet hyl ene

t er epht hal ul ﬂgg§ bout 1,000 to
10, 000, w %bCf"Le %1029& ¥ @6 'ﬁfene r?er%%[k%gfa% o otll yoxyet hyl ene
t er epht hal aa:ﬁsmﬂtppbmm ylﬂmetmemmzﬁa tebbutof:a to 6 1, and the PWP

s wader squdil &y i @N&%@;ﬁamf%&& 1,608 ¢ange of about

5,000 to 200, 000, 22. detergsnt co, ﬁ§%¢lc"]i% clained in daim21 in

whi ch the ndhi®f "Ué’t%r%tm?

RRluct of a higher fatty

al cohol  of ﬂéiéphéﬁhlﬁtéxtb polyoxyethylene terephthalate umits .

being within the range of about. 2:1 ‘to 6:1, and the W
PVP is water soluble and of a molecular weight in
10. the range of about 5, 000 to 200,000.

22, A detéxgent:compositioﬁ as claimed in Claim
21 in which the nonionic detergent is a condenmsation
product of a higher fatty alcohol of 12 to 16 carbon
15. atoms with 3 to 20 moles of ethylene oxide per mols
of higher fatty alcohol the builder is sodium |
~ tripolyphosphate with sodium silicate of Naz3: 109
ratio in the range of 1:1.6 to 1:3, the soil
releasing'polymet.is of a molecular weight in the
20. range of about 19,000 to 43,000, theé polyoxyethylene
of the polyoxyethylene terephthalate cheteof-iS'of a \~}.
molecular weight in the range of about 2,500 to |
5,000, the molar ratio of ethylene terephthalate to
_ ~ polyoxyethylene terephthalate units thereof is
25. within the range of 5:2 to 5:1 and the molar ratio
of ethylene oxide to phthalic moiety therein is at
" least 20 1, and the PVP is of a molecular weight in
the :ange of about 10,000 to 160,000, and which
conposition contains moisture, and the contents of
30. such nonionic detergent, phosphate, silicate, soil



15. atoms with 3 to 20 nol es of ethyl ene oxi de ~ per of higher fat
al cohol, the builder is sodiumtripol yphosphate mﬂﬁﬂ odlun1S|I|ca of
i

[err]: [err] ratio in the range of . 1:1.6 to 1:3, g’”(ﬂﬁ“ﬂm Oggl

is of a nolecular weight in the 20. range of a
pol ywexyet hyl ene of the pol yoxyet hyl'ene terephthal ate thereof fsof a

nol ecul ar weight in the range of about 2,500 to 5,000, the nolar ratio of
ethylene t erepht hal*ate to polyoxyethylene t@kephthal ate units thereof is
25. within the range of 5:2 to 5:1 and the nolar ratio of ethylene oxide
to phthalic noiety therein is at |least 20:1, and the PVP is of a nol ecul ar
wei ght in the range of about 10,000 to 160, 000 and whi ch conposition

cont ai ns noi sture, pg\gg &?ﬁgCﬁ@%ﬁﬁ@§ 0§V§Qand e SF Gy

phosphate, silicate, sol PVP d |st are
within the ranges ¥4ngestef 215%'5‘3 ’7 A; %iri?S%tq 3c§’10% 12575’0 5%

and 3 to 15% reSDOCZIMQISZ énd 3 to 1%B, réspl@éei@ely, conposition as
claimed in aim22 in which the nonionic detergent is a condensation

product of a higher fatty al cohol of 12 to 15 carbon atons-and 6 to 11
mol es of et Byl ene oxid33perAn®¢Eengemtgﬂemp¢aityomjasﬁniaiméﬂeEﬂﬂGlaim

. 5o "R b B8 1 R, EYEMSBALs SepiRdAy L SRRl a0
mol ecul ar wei ght |h‘?ﬁ%¢Faﬂ 2 opd % %EO ﬂnf tQ gt 3 Fax>on |
el hyl ene terepht haaﬁéast@n@osywymm&:we &ﬁremymétt@xmtﬁez mole
of higher fatty alcohol, the soil releasing polymer
10. is of a molecular weight in the range of 19,000 to
25,000, the polyoxyethylene of the polyoxyethylane
terephthalate is of a molecular weight in the range
of 3,000 to 4,000, the molar ratio of ethylene
terephthalate to polyoxyethylene :erephthaiate units
15, in the polymer is within the range of 3:1 to 4:1 and
' the molar ratio of ethylene oxide to phthalic moiety
_therein is from 20:1 to 30:1, the sodium silicate is
of Na20:5i02 ratio within the range of 1:2.0 to
1:2.8, and the PVP is of a molecular weight in the
20.  range of 10,000 to 50,000, and the contents of
N T . nonionic detergent, phosphate, silicate, soil
releasing polymer, PVP and moisture are within the
ranges of 15 to 22%, 40 to 65%, 5 to 13%, 2 to 5%,
0.3 to 27 and 5 to 127, respectively.

t Q

- 25. _
24. A detergent composition as claimed in Claim
23 in which the soil teleasing‘?olyme; is of a
weight average molecular weight of about 22,000, the
polyoxyethylene of the polyoxyethylene terephthalate
30. is of a molecular weight of about 3,400, the molar



15. i n-the—polymer s within the range of 3:1 to 4:1 and the nolar ratio
hyt.e xi de touﬂfthallc noi ety therein is from20:1 to 30:1, the

of |

S&SE%HESI mn‘ [err] ratio within the range of 1:2.0 to 1:2.8,
.and t he P A lar weight in the 20.  range of 10,000 to _
50, 000, and the contents of honionic detergent, phosphate, silicate, soilu;
rel easi ng polyner, PVP and noisture are within the ranges of 15 to 22% 40
to 65% 5 to 13% 2 to 5% 0.3 to 2%and 5 to 12% respectively. 25. 24. A
detergent conposition-as claimed in aim23 in which the soil releasing
polymer is of a weight average nol ecul ar -wei ght of about 22,000, the

pol yoxyet hyl ene of the polyoxyethylene terephthalate 30. is of a

nol ecul ar wej abou 400 | ar ratio of et hyl ene .

t er epht hal at‘@%& of 3%"%}' M’ﬁﬁ'ﬁﬂ §t°e PRi%axyerhensy| yrer is

about 3:1 atériepathalater ammsofimttmd pod ymerdd st @abauthd:ilc amal ety therein

I s about 22 odqi Si (%Hﬁi of of about -
1:2. 4, the r?oeejci:nuqaa? \(/I\g‘:éri]o Jéf 1@5 |°sx5l'ae tto[ %(}5{% 15“ contents of
such noni onit®egedar ééntaboplto die the soddum sddiicate é@smfg poI ymer, PVP
and mai st ur Qa3in sl ati% o Ubokit’0l ; 34%4 0.t3% me%mar:ewgwel y, with

Cofour ant aelﬂ;ivﬁ B0 stk O A e o Gt 'n Glaim 1

subst anti al hymasnﬁ[medleft:em@dq: d@msn;ﬂmtdmera@hicate, soil

%

releasing polymer, PVP and moisture are about 217, \J

54%, 10%, 3%, 0.5% and 9%, respectively, with the
10.  balance being adjuvants including enzyme, optical
brightener, colourant and perfume.

25. A detergent composition as claimed in Claim
1 substantially as specifically described herein
15. with reference to the accompanying examples.

26. A process for manufacturing a particulate
built nonionic synthetic organic detergent
composition for washing synthetic organic polymeric

- 20. fibtous_materiels and imparting goil release pfoper-

ties to them, which composition includes a detersive S

propottion of a nonionic syathetic organic detergent,
a building proportion of a water soluble alkaline
‘builder for such detergeat, a soil releasing propor-
25.  tion of a soil releasihg polymer of polyethylene
_ tetephthelate and polyoxyethylene terephthalate, and
- a stabilizing proportion of PVP for stabilizing the
soil releeSing polymer in the presence of an
alkaline builder, which comprises spray drying an
30.  aqueous crutcher mix of the alkaline builder to



15. W th reference to.the acconpanyi ng exanples—26. A process for
manuf acturing a particulate built nonionic syntheti ' det er gent
conposition for washing synthetic organic pol ﬂ mmai@;““m“gus mat
and inparting soil release proper- ties to th onposttion in
a dgtersive proportion of a nonionic synthetic organic detergent, a
bui I ding proportion of a water soluble al kaline builder for such detergent,
a soil releasing propor- 25. tion of a s@gl, rel easing pol yner of

. pol yet hyl ene. terephthal ate and pol yoxyet hyl ene 't erephthal ate, and a
stabi I'i zi ng proportion of PVP for stabilizing the soil releasing polyner in
the presence of an al kalire builder, which conprises spray drying an 3.0. '
aqueous crutcher 1 {| | kali i ger : ried
particles thereof ?%r@cfpg%g%rﬁ%taﬁgt%ssgﬁaef %rfl’e&%guﬁgéggqggr gf’cl es the
‘noni oni ¢ det er gentsuch |Spr@yd Wiede bydddernipag tlied esoither @oadondg pol yner
ang tP Cg PVP, 50 Hba@cébdg%tﬂhtomrprl'ﬁugd sctlzéi%,t F:roﬁx%’&tini?@' :three|sg§§' ng pol yner
an are absorbe e spray dri ui particles : process as
Cl'mimed [ Cha m 56 hagaink palidesoand s EVhy B9 FhaT Ehe Popigple

di ssolved ig_10. dJdetergent,osod ldatedegwing \Wailymers atls @VP alrley - anhydr ous,

and such solution js a‘tﬁegletrb%‘rea% rr%;) raztﬂeal?'mgﬁ&f P%%.tti%'&ggrr], and it

is sprayed onto ttﬁ?ﬁghi rtircles. rrocess as
clained in daim26 or Caim27 in which the spray dried builder particles
ﬂgﬂ - 27. A process as claimed in Claim 26 in which

_ the soil releasing polymer and PVP are dissolved in

10. the nonionic detergent, which is essentially
anhydrous, and such solution is at a temperature in
the range of 40 to 90°C, and it is sprayed onto the
builder salt particles. : '

15. 28. A process as claimed in Claim 26 or Claim

' 27 in vhich the spray dried builder particles and
the composition particles are of sizes within the
range of No's. 10 to 100, U.S. Sieve Series, (which
have openings 2000 to 149 microns across), and are

20. of bulk densities within the range of 0.4 to 0.9

(7 ' g/cc, and the solution of soil releasing polymer and

PVP in substantially anhydrous liquid state nonionic
detergent is at a temperature in the range of 50 to
80°C when sprayed onto and absorbed by the builder

25. particles and such particles are being kept in
motion when such spraying is being efﬁgcted.

29. A process for manufacturing a particulate’
_ built nonionic synthetic organic. detergent composi-
30,. tion for washiné synthetic organic polymer fibrous



t he COWDOSingD_EQLLLQLQi—aLE_Qf sizes within the range of No's. 10 to 100, *
uU. S. QR ve Series, (which have openings 2000 to 149 microns across), and
are m‘TmmntH! thin the range of 0.4 to 0.9 g/cc, and the .
sol utton of |l ymer and PVP in substantially anhydrous -
liquid state monFontc Hetergent Is at a tenperature in the range of 50 to
[err] when sprayed onto and absorbed by the buil der 25. particles and

.such particles are being kept in not4&pn when such spraying i s being

‘effected. 29. A process for manufacturing a particulate built nonionic
synt hetic organic detergent conposi- 30. tion for washing synthetic organic

polymer fibrous = 47. materials and inparting soil release properties to
them which, | [ g@@ﬁp rs a nonionic
synt hetic organlc %%t%?%eﬂ#ﬁ d? Q@if %%EE#E(§¥EQSE%£§%S%r sol ubl e

al kal i ne 5.themy fhigh ?Q#P%%%%ﬁ%%t%? es 2 s@eFerl ¥RPFRPPF Dpor- tion of
a soil rel aﬁﬁomgoﬁc&ymiwﬁwoéy@tm&weoigmmtd@téi &6 Pol yoxyet hyl ene

erenne el o 08, AL PR URELL ooy TR o " e
conpsi.ses sSpubldelr yEo mhqdlenelsgemtl; caesoil xreleasingl kedpowe- bui | der to
S (AR SN R SOOI 00 oy
the spray lprephfhalatrsndpplyerretaylens ternepiptimalate, 2rdid nediumto
particles of d¢wbFPizidg! PPSPOLLDORYSEIPVP for stabilizing the W
soil releasing polymer in the presence of the
10. alkaline builder, which comprises sptay'dryihg an
aqueous crutcher mix of the alkaline builder to
~ produce dried particles thereof »> applying to such
spray dried builder par:icles the nonionic detergent
in liquid state so that it is absorbed by the spray
15, dried builder particles, applying PVP in a liquid
medium to particles of the soil releasing polymer
and mixing such :esulting-particles with the builder
particles containing nonionic detergent._'.

20. : 30. A process as claimed in Cldim 29 in which
- the nonionic detergent is essentially anhydrous and N\,
is of a temperature in the range of 40 to 90°C, the
PVP is in solutiom in a solvent medium when it is
applied to the particles of soil releasing polymer
25, and such solvent is removed from the FPVP treated
8oil releasing polymer before blending of such
" polymer with the builder particles containing
-absorbed nonionic Jetezgent.

30,



and m xi ng such resultlhg partlcles with the builder particles containing
noni oni ¢ detergent. 20. 30. A process ll mumnmﬁml m 29 4

whi ch the -nonionic detergent is-essentially an

tenperature in the range of 40 to [err], the PVP |s ih soldtion in a
sokyent medi um when it .is applied to the particles of soil releasing

‘pol ynmer 25. and such solvent is renoved fromthe PVP treated soi
rel easi ng pol ymer before bl ending of such B8lymer with the buil der
particles containing absorbed nonionic detergent. 30. 48. 31. A process

as claimed in CQaim29 or Claim30 in which the spray dried buil der
particles and the detergent conposition particles are of sizes wthin the

r2 ggget of 1?8 s. 10 to 1’Qq, ;u :o‘&leed \seaif c%aiﬁ@ﬂl a9, tco.mmclwha\fetc%aml ngs o
0 mcro cro are o € i es n the.,range o
0.4 to 0.9 g/cc, ?@E %g § éPﬁ@ﬁtd:g gtg&qﬁgﬁﬁePéfﬁaéiPﬁ 8R8 range of
50 to 80C and. is s@bsdammnmanﬁ anmw@ﬁdwéomhonrmﬂcﬂesappble& sdzelse 10.
liquid state to tQ&t%ﬂ%@*ﬁ@”ﬂ@%ﬁ%ubkﬂ@%'ﬁarﬁbph%ﬁloﬁnddt§e 3pRlkcations of
to

such liquid state nonionic I'der P icles and of the
PVP in a soPvent §ﬁ§'@ﬁn|4“WﬁF@h ave §PGP§§GFv3@°pbtPhé4§oPIcFéPéaS|ng

pol.ynmer particles sr@sa) srAnm“aﬂ@So@f bk demdiltileisqwidhianicaet hengerfaces
of such particles @?# the rt| ces %Fn%%i&%i %etb@gggkl n. a%Z
process as clai ne® &Ca
S ' temperature 1n the range of 50 to 80°C and is
~ substantially anhydrous when it is applied in the
10. liquid state to the spray dried builder particles,
and the applications of such liquid'state nonionic
detergent to the builder particles and of the PVP in
a solvent medium in which it is dissolved to the
- 80il releasing polymer particles are by spiayings of
15. .such liquids onto the surfaces of such particles
while the-particles are being kept in motion.

32. A process as claimed in any one of Claiams
26 to 31 in which the nonionic detergent is a
. 20. condensation product oflechylene oxide and a higher
. ) fatty alcohol of 10 to 20 carbon atoms, the builder
is a salt selected from the group consisting of
'sddium tripolyphosphate, sodium silicate, sodium
pyrophosphate and sodium carbonate, and mixtures
25. thereof, the soil releasing polymer is a polymer of
polyethylene terephthalate and polyoxyethylene teref
phthalate of a molecular weight in thg range of
about 15,000 to 50,000, wherein the polyoxyethylene
of the polypxyethylene terephthalate is of a
30. molecuiar'weighi in the range of about 1,000 to



26 to 31 Fn—mthh_Lng_ﬂgﬂLgﬂ¥c detergent is a 20. condensation product of °*
oxide and a higher Tatty alcohol of 10 to 20 carbon atons, the _

@? ﬂﬂlﬂﬁ ”’ﬂ“ﬂm fromthe group consisting of sodium .

g | i cate, sodi um pyrophosphate and sodi um PR
carbonate n1xture§ 25. thereof, the soil releasing polynmer is a ';e

pol ymer of pol yethyl ene terephthal ate and pol yoxyet hyl ene tere- phthalate

of a nol ecul ar weight in the range ofgabout 15,000 to 50, 000, wherein the

pol yoxyet hyl ene of the pol yoxyet hyl ene terephthal ate is-of a 30.

mol ecul ar weight in the range of about 1,000 to . 49. 10, 000, with the
nol ar ratio of ethylene terephtha- Iate to pol yoxyet hyl ene terephthal ate .

its bei ' h t | ubl
and of a mOrfSy ARG BPLME actd P 54‘“5‘1’%& 2% 200, 000, the -
proporti onslaﬁe rm|mﬂxpmehxgb¢ne wemt:hehue ts rbeiezslhg pol ymer and
PVP are in ¢lie fd soefa@@@etz51teo39% %A%&Q%vﬁ tpgedpoand 0.1 or

0.5 to 10% respec rocess as clalined in any one of

y
~dains 26 t%PPley %&ﬁcﬁft%é"?\m‘bﬂﬁ ‘ﬂ%’t%@'geirﬂ tRe ;r208¢19%ati on product |
of ashi gheraait y5000hed 200 ]300 d:@ecwmmm a\ftﬁb@i&ﬁuQO rml es of

I ld
gf)g?llu%n?r ?p dsﬁplrgﬁeé 'ﬁat‘g"‘ﬁ??f g%%*ﬁm %?ﬂ ca?cgaﬁhf%r? P:fu%?"f fa?%t ioin the
range of - 1:PVB arxe 1ig.he thanges | of cabast ny pol JoB; 38 ©wé 30%pl ecul ar '
wei ght in t@?Srﬁggﬁmﬁfaﬁwowfllg:0@95t£b4§Ofpoze§3§c99$¥ﬂ}Y' U

10. "33. A process as claimed in any one of Claims
26 to 32 in which the nonionie detetgeht is a conder-
sation product of a higher fatty alcohol of 12 to 16
carbon atoms with 3 to 20 moles of ethylene oxide
per mole of higher fatty alcohol, the builder is

15, sodium tripolyphosphate with sodium silicate of -
Na30:8102 ratio in the range of 1:2.0 to 1:2.8; the
soil releasing polymer is of a molecular weight in
the range of about 19, 000 to 43,000, the polyoxy-~
ethylene of the polyoxyethylene terephthalate

20. thereof is of a molecular weight in'the range of o
about 2,500 to: 5,000, the molar ratio of ethylene . -/
terephthalate to polyoxyethylene terephthalate units
thereof is within the range of 5:2 to 5:1 and the
molar ratio of ethylene oxide to phthalic moiety

25. therein is at least 20:1, and the PVP is of a
molecular weight in the range of about 10,000 to
160,000, and which composition contains moisture,

~ and the contents of such nonionic detergent, phos-

phate, silicate, soil releasing polymer, PVP and

30. moistu:e'in the cémpoéition'ate within the ranges



ethyl ene of the pol yoxyethylene terephthalate 20. thereof_is of a
gnlecular wei ght in the range of about 2,500 t he nol ar ratio _Qf-
t hyl ene terephthal ate to pol yoxyet hyl ene tere m j&"!‘ ,Ilﬂmgereof 0p

wi'thin the range of 5:2 to 5:1 and the nolar rati Oc¢

xi de{ Co&
phibal i c noiety 25. therein is at |east 20.1,_and t he Pvﬁ is of a
nol ecul ar wei ght in. the range of about 10,000 to 160, 000, and which
conposition contains noisture, and the con;g ts of such nonionic detergent,
phos- phate, silicate, soil releasing poly PVP and 30. - noisture in

t he conposition are within the ranges of 10 to 25% 30 to 70% .3 to
15% 1 to 10% 0.2 to 5% and 3 to 15% respectlvely 34. A process as
claimed in Caim26 substan- 5. tiall ecifhxﬂlgédescribed herein

s
with reference to Pfadfl &01258 §°aﬁ€ §X*853 pk3tesk V% RRitPdaim

29 substan- tiallysgsangesi tbCcabky d&ﬁﬁébbfdeﬂ§[6In with 10. reference to
Exanple 2, or 2 and 3. 36. A detergent conposition as claimed in Claim1l

whenever made by a process as clained in any one of Cains 26 to 35. 15.
37. A process for washBdg sBnphecessoaganlaipedyimr¢ain Z&usubstant al s and

si nul taneously, '”D% AL §Q'EpééhfﬁéélﬂyoééééffﬁeéQhéfEiBVWHéH'CO”DV'SGS
washing such a syntheti€ material in_an . aqueous nmediumin a washing

\/ | . 35. A process as claimed in Claim 29 substan-
tially as specifically described herein with
10. reference to Example 2, or 2 and 3.

.36, A detergent composition as claimed in Claim
1 whenever made by a process as claimed in any one
of Claims 26 to 35.
15.
- 37. A process for washing synthetic organic
polymeric fibrous materials and simultaneously
~ imparting soil release properties to them which
comprises washing such a synthetic material in an
20. aqueous medium in a washing machine tub, which
o’ medium contains a detersive proportion of a detergent’
composition as claimed in any one of Claims 1 to 25
or Claim 36. '

25. 38. A process as claimed in Claim 37 in which

the washing is of materials made of polyester or
polyester-cotton blend.

30.



T

medi um contai ns a det ersi portion of a detergent corrp05|t|on as 3‘
Clal@%?g% aﬁy—Uﬁé‘GT'Er§¥ﬁgpieto 25 or Claim36. 25. 38. A process
e

as ¢ “‘“m “ch the washing is of materials nade of }
pol y er or ““m bl end. 30. 51. 39. A process as clained i.A, .
Claim37 or *a|n138 i*h whi ch the washing tenperature is in the range of 1Q¢

"to [err]. 5. 40. A process as clainmed in any one of Clains 37 to 39

in which the washing tenperature is in the range of 15 to [err] and the
laundry is by weight from2 to 15% ofSlt.he wei ght of the aqueous washi ng
medi um 10. _

39. A process as claimed in Claim 37 or Claim
38 in which the washing temperature is in the range
oZ 10 to 95°C. '

5. 40. A process as claimed in any one of Claims
37 to 39 in which the washing temperature is in the
range of 15 to 60°C and the laundry is by weight .
from 2 to 15% of the weight of the aqueous washing \-)
medium. ' - ' '

10.



