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2144764 STABLE LI QUI D DETERGENT COWPCOSI TIONS 5 The present inyvention .
relates to heavy-duty liquid detergent conpositions containing sulfoné“é~§’761!
surfactant, |lo al cohol et hoxyl at e stifffat e surfact ant, et hoxyl at ed '
noni oni ¢ surfactant, an optional quaternary ammoni um: ani ne or am ne oxi de
surfactant, saturated fatty acid, polycarboxylate builder, a neutralization
systen1con} pri sing sodlumSﬂaﬁLEyﬂlﬂﬁkDuD$EERGEnmIQOMBQSIQQQNS of '15

al kanol am nes, and a sol vent system conprising ethanol, polyol and wat &r .

The conpositions are isotropic |iquids which prOV|de a high level of

det ergency per- fornmance and i nproved chlorine bl each conpatibility. There

has been considerable denmand for I|qU|d 20 det ergents capabl e of
provi di ng superior cleaning under a wi de variety of |aundering conditions.

Such conposP- tions. generally require a nunber of ingredients which tend,to
separate into discrete phases. Isotropic liquid detergents are desired for

both consistency of perform 25 ance and aesthetic reasons. The
conpositions should remain isotropic during shipping and storage, where (
tenperatures of [erThe pxesenpwénveatdonofrekatesotiat deayy-dutieyliquid
preferably are QE%%rgfe‘i‘{t”Ué@ﬁﬁQsa.EQOfaﬁcQ%ﬁ{taﬁiiﬁ‘{l Sagehageavhal i dige,

to an isotropic 30 hase prior_to consupger use detergents often’

contain hlgholevéﬂSQ@PIalk&ﬁBPéNﬂﬂ§§ t oSBARA%Ee pé??g?ﬁﬁﬁﬁE'amfﬁﬂQiﬂkﬂted
sta- bility. Haepdenial Isa&cflawarms, raadi bptieaal Whdtérnathystdnonium,

hl bl h Co hl h h .

ol ut 1 ons cont a ARHEo RanaraAt e Rile s uBeatant, BRERAERY| Skt aete,
obtai n optinmum bpeéqua@qaeﬂfatemrmldéﬁtws a t henériadizatdeni nsysgemeecbrior
the = -2- deve'g, Yined! s6atbll] SoAYSUAR 6P YL VIS L Y | OF &

cl eaning, Dbleac ity pr oduc
15 anolamlnes, and a solvent system comprising ethanol,
polyocl and water. The compositions are isotropic’

liquids which provide a high level of detergency per-
formance and improved chlorine bleach compatibility.
- There - has been conSLderable demand - for 1liquid
20 detergénts capable of providing superior cleaning under
a wide variety of laundering conditions. Such composi-
tions generally require a number of ingredients which
tend to separate into discrete phases. Isotropic liquid
detergents are desired for both consistency of perform~
25 ance and aesthetic reasons. The compositions should
\ remain isotropic during shipping and storage, where { 
temperatures of 55°F (12.8°C) or 1lower are often
encountered. They preferably are also formulated to
recover, after freezing and thawing, to an isotropic
30 phase prior to consumer use.

_ Liquid detergents often contain high levels of
alkanolamines to enhance performance and product sta-
bility. However, alkanolamines readily react with and
destroy chlorine bleaches. Consumers who add chlorine

35 bleaches to wash solutions containing alkanolamine-~based
detergents consequently do not obtain optimum bleaching
performance. Thus, there is a continuing need for the



stability. 5 s U S. Patent 4,561,998 Wertz et al, " filed My
24, 1982, discloses detergent conpositions containing anionic.surfactants,
guat ernary anmoni um am ne or am ne oxide surfactants, and fatty acids, and
formul ated to proVide a near-neutral wash pH 10 The conpositions are
preferably |iquid detergents which additionaklg eontain ethoxyl ated

noni oni-c-surfactants and pol ycarboxylate builders. U S. Patent 4,285, 841,
Barrat et al, i ssuadvalgpments, 01981 1idjuid odetetjent dcdpebigedfs providing

o about 9056 by vePGRETAPL, FaeRpibe .  Billdh " EOAHARAY i Spepandtt
about 6.0 to about s‘ta%:.ll.ﬂts Patent 4, 287,082, Tol fo et al, i ssued
Septenber 1, 981, discloses |iquisi mﬁ:gent S5 o Hed n- i ng sat ur at ed

fatty acids, enz YAV a e cal,ciu r.t in

carboxylic aci d sawef%zprgg arie %§i?§r %ﬂ% 24 EP—%’%’M?@% 1¢ %gcl o%%EeﬁgS{/’f/

duty detergent corrmnqauts.omntmmtmgnmgn andopicf supfastemtss, guaternary

aci ds, pol ycar boxy'a?fmﬂh bmi A0 JIPULRERE 2l iy Dk BALYAINs 5V S B £y
[ og er WI th I e

defined herein but an odour - puri proteol ytic enzyne._ The

present invention and formplated ¢ REevide ao%?%’l”dﬁﬁt%}rp‘ﬁiﬂ‘l Bﬁs
conpri sing, bygwei @t*}ie é@a odi®iBns are §%tferab1 H@%a Qe tdrqun €k bRRieh

of a sulfonate surf t ai n| n err r ken l _grou

from 8% t °R?36r1 g‘?&’% °§‘Y e% P°néﬂ 16 C%“gfaég;nts
et hoxyl ate sul fat mnd?tgd]qaiaarhoxydfata miflstemd.a [err] wherein Ris a
C10-C16 al kyl or hydr0x§{i|§<ylpg{_)&@, 4n§b§ Eﬁfm Barrat eto'aritoissued Aﬂgust

and Mis a conpatible cation
o/ 25, 1981, dlscloses liquid detergents containing anionic

15 surfactants, nonionic surfactants and from about 8% to
“about 20% by weight of a fatty acid. The compositions
have a pH of from about 6.0 to about 7.5.

- U.S. Patent 4,287,082, Tolfo et al, issued
September 1, 1981, discloses liquid detergents contain-

20 ing saturated fatty acids, enzymes, enzyme-accessible
calcium and short-chain carboxylic acid salts, prefer-
ably formates.

EP-A2-0142886 discloses heavy duty detergent
compositions containing a mixture of surfactants, fatty
ac.ids, polycarboxylate builder, and neutralization and

g solvent systems as defined herein but together with an
odour~purified proteolytic enzyme.
The present invention encompasses heavy-duty liquid
25 detergent compositions comprlslng, by we1ght~
(a) from 5% to 158, on an acid basis,
of a sulfonate surfactant containlng a Clo-C16 alkyl or
alkenyl group;
(b) from .. 8% to 18%, on an acid basis,
30 6f an alcohol ethoxylate sulfate surfactant of the
formula RO(Czﬁéo)msd3M; wherein R is a Ci10-C1¢ alkyl or
hydroxyalkyl group, m is from ~ . 0.5 to 4, and
M is a compatible cation;

35



(c) from 2% to B 15% of an et hoxyl ated noni oni ¢ surfactant of
the formula R (GC2H4) OH, wherein R is a [err] alkyl group or a [err]

al kyl phenyl group, nis from 3to .9, and said nognionic 5
surfactant has an HLB of from 10 to - 13; {d) fromabout 0%to
about 5% of a cosurfactant selected from (i) quaternary amonium
surfactants having the fornmula: 10 3 [err] wherei n-R2
is an al kyl or alkyl benzyl group- haV| ng “ffom6 to 16 car bon a6ns
in the al kyl chain; (g?chfr S ejgckgd from iggr ]of15a% g\t ggqétled

t hereof; each [err] I's selected fromtkerr%oal K jerr]
benzyl, and hymogenmmsﬁry“a%an&w@ m@%aﬁe(%‘z ) QPHvswzmrmyl

chai n wherein whe got al Q"Iu 04 1RAL b@Grgun8rofa Re pbus [£1%411 Shlet

8 to . 16; elach %ds ro?nOth}o P a% 1ghe s%no tr?gm
val ues is fron95OBB, n {s 1559Bng X i s %P conpat i B oR31gi PP “&r‘?i“t’r@
surfactangs haghipgathantohasl an 81.B 3f frok 3 18 B (OR-) hBR (OR) ]R

oxi de - Sur factant s (S nabFRE SIS T A8 it SPERF) ThePH oB | SPPREAAR SR o

as defined aboselefttpd from 5%to0 =~ - 20%of a [err] satur- 30
ated fatty acid, the wei r 0- fa d
being at least 1; (f) f(rw?n &&h@efﬁa?ﬂr %Jﬁt%uyoﬁggﬁf%gf%éam?%l?@
wat er - sol ubl e pol ycar box¥h€t EoBURLA&r materi al; (g)

fr Oto
0. 04 nol eggper 100 grams 35 of [g r(rpg qtqqa (giz )ar] R%Mgﬁol am ne

sel ected 1T om nehe;d" 9P 160 3 Q7 "BORL T Boul RLOINY WA
6 to 16 carbon atoms in the alkyl chain; U/
each R3 is selected from ' '
-C32CH2 . -CH2CH(CH3)-, -CH CH(CH OH) - CH2CH2CH2 , and

15 mixtures thereof; each R~ is selected from
' C]_-C4 -alkyl, Cl-:r’C'4 hydroxyalkyl, Eenzyl,
- and hydrogen when y is not 0; R™ is the same as R” or is
an alkyl chain wherein the total number of carbon atoms

of R? plus R° is from 8 to 16; each y is
20 from 0 to : 10 and the sum of the y values is from 0
to - 15; and X is any compatible anion;

(ii) amine surfactants hav:.ng the formula.
[R (OR) ][R (OR) ]RN

wherein Rz, R3 ' R4, Rs and y are as deflned above; _
25 .. {iii) amine oxide surfactants having the -
formula: |

: [R(OR)][R(OR)]RN->0
where:.n Rz, R3, R4 ’ R5 and y are as desfrlned above;
{(e) from 5% to . .20_% of a clO C]_4 satur-
30 ated fatty acid, the weight ratio of C
to Cl4 fatty acid being at least 1;

10-C12 fatty acid

(f) £from . 3% to % 8%, on an acid basis,
of a water-soluble polycarboxylate builder material;
(g} from - 0 to. = 0.04 moles per 100 grams

35 of composition of an alkanolamine selected from the
group consisting of monoethanolam:me, diethanoclamine and
tr:.ethanolam:.ne,



-4 (h) pot assi um and sodiumions in a pot assiumto sodiumnolar ratio of

fromO0.1 to 1.3;

(i) from2%to 10%ethanol; (j) from2%to 15% of a pol yol

containing frem2 to 6 carbon atons and from2 to 6 hydr oxy groups; and (k)
from25%to 40% wat er; said conposition containing from20%to 35% of (a),

(b), (c) and {d);

from8%to 28% of (e) and_(f,),_ from33%to 50% of (a),

(b), (&), (d), (e) and (f); from8%to 20%of4(i) and (j); and from 35%to
55% of (i), (j) and (k) rP E%@ g%alﬁh ae&aﬁmoior(@xnt-@ Blssheh e &6a2am0. 3 to
0

1.7; the weight.

having an initial
in water at [err],

ratio
sai d conponent s beméa%élaé%ﬂé ﬁ@mpﬂ-dvF%Iel
pPH ofi)f r ofem/2H tbOl(& etmatnoa- concentration of "10% by wei ght

us § being from1l to 10; and all of
f i sotropic liquid at [err]

and e|n e u gsitions
conpri si ng odour-puri fqﬂh {ﬁ It§7’t #gaygggoq &&htggﬁﬁggﬁggmdg%%t abl e
odour at a concent mtbmmabcbms esd fn:hari 00 .0 bZArHY oFrAUREt #NBer gr am of

distilled water
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panel of at |east 3 expert graders first detect o]
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compositions comprising odour-purified proteolytic enzymes which
have no detectable odour at a concentration of less than 0.002
Anson units per gram of distilled water.as determined by
averaging the concentrations at which a panel of at least 3
expert graders first detects protease odour.

¢

Deta:.led Description of the Invent:Lon

Tﬁe l:l.qu:Ld . detergents of the present invention
contain sulfonate and alcohol ethoxylate _sulfate anionic
surfactants, ethoxylated nonionic surfactant, optional
quaternary ammom.um, amine or amine oxide surfactants,
saturated fatty acid, polycarboxylate builder, a neu-
tralization system comprising sodium, potassium and
preferably low levels of alkanoiamines, and a ‘solvent
system compr:.s:Lng ethanol, polyol and water.

The comp051tz.ons herein are formulated to provide a
high level of detergency performance under a wide vari-
ety of laundering conditionms. They also provide
improved chlorine bleach compatibility due 'to the lim-
ited amount of 'al_kanolamines. Since the compositions
contain a relatively high level of active components and
little or no alkanolamine to enhance product stability,
the types, levels and ratios of the components must be



the types, levels and ratios of the conponents nust be . -5- carefully

bal anced to. provide iisotropic liquids at [err] [err]. Preferred
conpositions herein are isotropic liquids at [err].. They preferably also
recover, after freezing and thawing, to an isotropic fermby 55F 5
(12.8C), nore preferably by 50F (10C). In order to neet these stability
constraints, the present conpositions requirg a neutralization system — _
conprising m xed potassi um and sodiumions. Conplete sodium neutraliz&®ion

causes crystal |'ich’vktd| d f1 16/ lbil.’earicf)ed ol mmb@eylﬁ@ﬁnﬁi@leﬁigwllﬂage_aa; 855%
pot assi um neutr al.i; ion e s_isn ccept i.gh gel point. .The
total |evel of g‘ll&drﬁzvzé)arnd f’ﬁ%?&%ﬁ?é b%@g%hgfgé?sﬁﬁ%%el gg?edlioontrpq%’tﬁ de
a sufficiently Higluigtsodatt S0FFt o( 10 9¢hi zeThey |pxefexdiblporlgosateddwer ) ee
fatty acids, 15 | ' | ghs 1 hat L AH SenSLH LS, 4 M Vi
enzynme stabili tﬁf%%%eagﬁ%%i&sﬁ?‘b#éﬁbvgp -g?leq?c?ttrr rﬁ%sgf . 2{? Ser
conposi ti ofs al S@%-&f e mors|pEaferaht e R ondIF s{h§°Ghter and a mixture

of ethanol and pol yolrn 28rdef’ ¥t ahéé £ aktheR eOCELES1 Y1 £POvbnikihealaltsQ! 1y
unaccept- ably S:blgh ﬁetlnupm nts are obtained wthout the efhano]. The anpunt

of ethanol and LOomPas) 4ionsg f HEIEERE | A pARAHA LI ZARRR priKitem
separation (i.e.commeisingenixedy potdssbon pad | wosldunbl doast f actanp Tetd
solution), 25 angd. vet t S | a ause se.separatio

and/ or crystall i JI%'h b%}gYFﬁ?e}*%agngf%‘g a%%ﬁ%?gof %\%its)ee%lgg%ﬁ%&lﬂ%g. I fé}h%t e
Sur f act ant I0he gmlreprhoxyhgphsibubbdener whareest aild fpatasglium neutr&li+ o
15% preferably +0%st0 1O% L alt s hd i+S) n
ani oni ¢ sul fon- Jaé{gas%rfgg?a}iﬁtg Oég‘nt%lr?n?ﬁgxg 'lé:?rb]lyél(_}%/?{]oéggl fgﬁﬁégrgﬁ%é— -
Ani oni ¢ sul f onat®tak f heveht L oag@nice g dRergpBifobages) myss ke U
4,285,841, Barrajerdcted kosypfbvide a sufficiently high product pH to

minimize the level of poorly-soluble free fatty acids,
15  without being so high that pH sensitive stain removal,
enzyme stability, and greasy/oily soil removal are
compromised. '
.~ The compositions also require a solvent system
comprising water and a mixture of ethanol and polyol.
20 Crystallization occurs without the polyol and unaccept-
ably high gel poin"cs are obtained without the ethanol.
The amount of ethanol and polyol must also be sufficient
to prevent organic phase separa'tion (i.e., keep free
fatty acids and pobrly-Sol\ible surfactants in solution),
25 and yet not be so high as to cause lye phase separation
' and/or crystallization by limiting the amount of water
available. ' '
Sulfonate Surfactant
‘The deté'rgent compositions herein contain from
30 _' 5% to . 15%, pre’fei:ably from 6% to
| 10%, by 'weight (on an acid bé.sis) of an anionic sulfon-
ate surfactant éontaining a Clo-'cls. é.lkyl ‘or alkenyl
group. Anionic sulfonate surfactants useful herein are
| disclosed in U.S. Patent 4,285,841, Barrat et al, issued
35 August 25, 1981, and in U.S. Patent 3,919,678, Laughlin
et al, issued December 30, 1975,




35 August 25, 1981, and in U S. Patent 3,919,678, Laughlin et al, issued
Decenber 30, 1975, --6- Preferred sulfonate surfactants are the water-
soluble salts, particularly the alkali netal, and al ka- nol anmoni um (e. g.
monoet hanol anmoni um or -tri et hanol am nonium salts of alkyl benzene

sul fonates in which the 5 al kyl group contains from 10 to

15 carbon atons, in straight chain or branched chain configura- tion, e.g.,
Ehosé&ﬁrlthe fypgldescribed in U S. Patents 26220,099 and 2,477, 383, -
Especi al |y valuable are linear straight chain 10 al kyl benzene sul f onat es
in which the average niugfersedarsohiaprake | SurfackpRyF gASAp Fgeerﬁter'

about 11 1o about é@luﬂé?s&iﬁé?' paghdiculard yt lEhewaabkalpl metalsakhd aflka-
paraffin sulfonates,lol-efln suI( onatesnFI al k 'aﬁc'f cer ljﬁé; ethN8letn
sul fonates, est erROIYMMORAYRY) fEnrad ‘?‘b‘??% %‘3’“’3% i nPhg Trom anoham
to th_ car bo'n]c aton&%gbmim{g)e @agl.ers gofumlkylbenzdrey sullifanatessuinf owhieR the
cont ai ni ng om abput to C ..af o |n the ac

@ﬂﬁbngf&lp %gxp'gfu?é ?.?oh Yo ¥Pup. andis carbon

B- al kyl oxy alkane 3 contarnrng fromabout 1 to 20 3 carbon atons
in the al kyl groupatéms;udgs strahghsbshaideseri hexprehednghain sonfigura-

ularly with the C g413 lingar ghk¥kbedzene typkoddsRribedn idl 30 I3 b
Al cohol Ethoxyl ate éﬂ?f at éséﬁrfact ant % The prlesentl conposi ti onsnts

2 .
al so contain an aI%o%%?r@?%owdat%"‘"sg??ate " surfactant of the

gor nul a [er r;, wherein R igspedfilly alvgludhitef amecdlinealy dstxabghty| chain
roup, mis m '

0. ] . '
This surfacta reﬁ}léylgﬁnzeggagsglﬁo&ﬁte% fﬂd%ﬂ% %ﬁ@@@%}é@éépﬁg ergg.blcilf

from9%to ¢d¥bohy atwmmt in( othein adkiyd barowp dis t FEoRoARMIL | dh. €O
Preferred al cohol ggg{g{y&gt_e sul fate surfactants of
' Also useful herein are the water-soluble salts of
paraffin ‘sulfonates, olefin sulfonates, alkyl glyceryl
15 ether sulfonates, esters of oa-sulfonated fatty acids
containing from about 1 to 10 carbon atoms in the ester
group, 2-acyloxy-alkane-l-sulfonates containing from
about 2 to 9 carbon atoms in the acyl group, and
'.B-alkyloxy alkane sulfonates containing from about 1 to
20 3 carbon atoms in the alkyl group.

Mixtures of the above-described sulfonates, partic-
ularly with the 011_13 linear alkylbenzene sulfonates,
can also be used.

U ' Alcohol Ethoxylate Sulfate Surfactant
25 777 ""fhe  present compositions also contain an alcohol
' ethoxylate sulfate =~ surfactant of the formula
RO(CZH4O)mSOBM, wherein R 'is a clOI-CIG alkyl (preferred)

or hydroxyalkyl group, m is from 0.5 to 4,

~ and M is a compatible cation. This surfactant repre-
30 sents from 8% to 18%, preferably from

9% to . 14%, by weight (on an acid basis) of the

composition. ' ' ' '

Preferred alcohol ethoxylate sulfate surfactants of

the above formula are those wherein the R substituent is

35 a C12_15 alkyl group and m is from about 1.5 to about 3.



the above formula are those wherein the R substituent is 35- a C1215 al kyl’
group and mis fromabout 1.5 to about 3. -7- Exanples of such materials
are C al kyl pol yet hoxy- 12-15 late (2.25). sulfate (C12-15
E2.25S); Cl4-15E2.25 ; Cl12 13E15S; Cl14 15E3S; and mxtures thereof.
The sodi um potassi um nonoethanol ammonium , and triethanol- 5 . amonium
salts of the above are preferred. Ethoxyl ate Noni oni ¢ Surfactant The —
conposi tions aI so contain from 2% to 15% preferably from e

tAf(r)f)et 20 forrrula h?é&%ﬁﬁqfuﬁ ﬁgteg&ggéyla%ecbalznoﬂ-’laogmylSP ?%grou -Of

a C8-C12 al kyl phetel gtudb) n Bulfatm (C -15 BayesS)?  Ciqo zy?(i 9%
noni onic surfacgant has ag,H B J ( [ h| dl [ mudﬁgjal enéLeo 8f fra_me
10 to 13. These g@ﬂf‘é@t anbs ‘are Jn‘b'r)eg,‘éj Iiloy descri'bed .in 15 %
4,285, 841, BarraSofdudl, PetITHLYMguIONSSth &%"’284*‘%%2 rigthanaly
al, issued é\ugustanﬂa%m%%%,alﬁisr TofC Wha |a‘bd?vreefa&rer @d-efﬂea-redndensat i on
products of Cl2-Cl14 al ({‘:Eholg iggrc f%c 7 nmol es of

et hyl ene oxi de per 20E 13 al cohol condensed
with about 6.5 nples @hect bpmpoeitions peﬂ.saoleox)taancofmm Cosur f acd#&ntto
The conpositions hereinggan Q¥ t %
preferably from 13@ %f’%&ﬂiﬁmfr&} 25 by V\B?%ht of a 0%, by
cosurfactant sel swedaghtfr Orfl cerlt aethHﬁiéFednaF?nhﬂ%ﬁl FHEEAR RNt aRE akhee

oxi de surfagpant gor'mﬁaquqlt qoea )armpnl wme&lérifnackéntssars -I»(%'l:lé arddkyl

pre- ferred. The quaternar m?g iurfa ant.s useful herel are %f

the fornula: 2 9¥oup QF 1258: (ngs H1 P 12R KER |
to .. 9, and saxd nonionic surfaetent has an HI.B\J
(hydrophile-lipophile balance) of from 10 to

13. These surfactants are more fully described in U.S.

15  Patents 4,285,841, Barrat et al, issued August 25, 1981,
and_4,284,532, Leikhim et al, issued August 18, 1981, .
Partlcularly

preferred are condensation products of C12 14 alcohols
with from 3 to 7 moles of ethylene oxide per

20 mole of alcohol, e.g., C;,-C;3 alcohol condensed with

.about 6.5 moles of ethylene oxide per mole of alcohol.

Cosurfactant
The compositions herein can contain from 0%
to : 5%, preferably from 0.5% to 3%,

25 by welght of a cosurfactant selected from certain quater-
nary ammonium, amine, and amine oxide surfactants. The
'quaternary ammonium surfactants are particularly pre-
ferred.
The quaternary ammonium surfactants useful herein
30 are of the formula: _
18 (0r%) 1 1R* (0R%) 1, RN
wherein R2 is an alkyl or alkyl benzyl group having from
6 to o 16.carbon atoms in the alkyl chain:
each - R3 is selected from v

35 -CH2CH2 ,--CHZCH(CH3)-, -CH CH(CH OH)- -CHZCHZCH2 . and



wherein R is an alkyl or alkyl benzyl group having from®6 to 16
carbon atons in the alkyl chain; 3 each R is selected. fram 35
-CH2CH2-, -CHCH(CH3)-, -CHCH(CH2OH)-, -CH2CH2CH2-, and -8- mxtures
thereof; _each R"is selected fromCl-C4 al kyl, Cl1-C4 hydroxyal kyl, benzyl,
and hydrogen when y is not 0O; R is the sanme as R4 or is an al kyl chain

wherei:nzthe total nunber of carbon atons 5 of R2 plus .R5 is from
8 to 16; each y is fromO to -18 and the sumof the y val ues
is fromO to : 15; and X is any conpatiple anion. Preferred of . the

above are the al kpixtuaesr ihereofivoneasghsR T adisanseleetpdcifaiodmy t he
mono-| ong chain. 10  al kyl surf@c_r.@nt glﬁgqcrlé)e.ctl nhgagogggygyﬁ_orrgg&y@en

R5 4 is selected fromthe sameg re- fefredq4
quat er nary anmoni 8RfsBYRZEg8Rt ¥ &F’eyt &8 &Hrtorolrd@ Bﬁorﬁbﬁe% Bt Ry A s e

C8 16 al kyl tri WEEHY'aimnldh@ﬁxaMrﬁere@xlﬁt}?é kbtal number of carbon atoms
di (hydroxyet byl ) met hyla ni ugssal tsf t he qC)B 16 al kyl

hydr oxyet hyl di met R¥ FhmoRt¥n Rsaldts, ’E%‘“lG al kylBHxFBropyl 1 ri%et B3FRmYorktSim
salts, and the CBfi:Smabky:boxypr opy1o0 dnidy ¢hex samh plfthley lyamaluesmisal fxom dF

t he above, the ClQ C14 al kgh hé”ﬁt M?ﬁgoebﬁ*ﬁ%é%iﬁ Q{.‘fo,qreferred e.g.,

decyl trimethyl amioni um me r1 et hyl anmmoni um
chloride, nyristyl trPWﬁfﬁyF‘aﬁmﬂ\f urihier oﬁbﬂ@earﬁr%onWtalleretW%ﬁmmm

chloride and net hyingidhfighe- sﬁbés&t59té wﬂ&&ﬁe&@§h1pg EEEW“déﬁﬁﬁuoﬁg .chd £§S
t han about 625 (18.3eC), the C310 al met hyl am ni um

5
surfactants are péfli‘i’&ulsé}ﬂf?cﬁlaéitér Fléﬁcé'ﬂi?@é tllx?e}hﬁa\?é’q Ty when R
boundari es and cr)ist adlettidd NfiMPELE- shmees;;ﬁdm tde ROngeThehaiost pre-

quater nary_ammoni 4 Sugf a6, (L3aLsy AR AYANEMNET e NHE BALE 8L,

t he formul a:
bromide and methylsulfate C8-16 alkyl trimethylammonium

salts, C8-16 alkyl di (hydroxyethyl)methylammonium salts,
15 the Ca_16 alkyl hydroxyethyldimethylammonium salts,
CB-iG alkyloxypropyl trimethylammonium salts, and the
c8-15 alkyloxypropyl dlhydroxyethylmethylammonlum salts.
Of the above, the C10 14 alkyl trimethylammonium salts
are preferred, e.g., decyl trimethylammonium methyl-
20 sulfate, lauryl trimethylammonium chloride, myristyl
'~ trimethylammonium bromide and coconut trlmethylammonlum
chloride and methylsulfate. _
Under cold water washing conditions, i.e., 1less
N ~ _”_'“than about 65°F (18.3°C), the C8 10 alkyl trimethylam-
25 monium surfactants are partlcularly preferred since they
‘have lower Kraft boundaries and crystallization tempera-
tures than the longer chain Quaternary ammonium surfac-
tants. _ |
Amine surfactants useful herein are of the formula:
30 (% (0r%) ] [R* (OR”) _IR°N :
wherein -the Rz, R3, 34,YR_5 and yy substituents are as
defined above for the'quaternary ammonium surfactants.
Particularly preferred are the C12 16 alkyl dimethyl

amines.
35



30 [RRZ(OR3 ) ]JR4 (OR3) JR 5N 2 3 4-.y5 y °
wherein the R, R, R, Rand y substituents are as defined above for the
guat ernary anmoni um surfactants. Particularly preferred are the Cl2_16
al kyl di nmethyl am nes. 35 - 9- Am ne oxide surfactants useful herein are
of the formula: [R2 OR3 [R4 (R3 5N+ 02 3 4y" 5 wherein.the R, R
, R, R and y substituents are also 5 -9 defined above for the -
guaternary ammonium surfac- tants. Particularly preferred are the*
C1216 al kyl di met hy Amdmiencoxideesurfactarstsl asefeloxiere Snr fard aBlfs tie e
preferably used f'o%lgi_gher | evels than the quaternary ammonium 10
surfactants since ey "are only Qarti3al |y Ry ot gnat ecg I n the present

syst ens. For exanple, preferlRedORdddR -(OR dgﬁl‘hé&e’i ® can contain from

urfa

© o 0.5% 10 unerein tie SREO! phe ghiatgP napy $ELEUEARE! We fso

from1l%to 3% of the amine -or_amne oxi ctants. ]

Fatty Aci d5The 2®onf8Sinre8ns2RRve ndoR eddft FNIERTNBEY coHBPRiRMonsUrfac= 50
to - 20% prehysabl y Par@icularly prefériredl8%reaihedraderably {1p
10%t 0 16% t%lmea'n&ht of d% saturated fatty acid Co#tE8ning

from 20 vt ne OXtCG€%*bon atons. In addition, the weight

ratio of Cl -Cl2 fat Bmiaei dahd Girtiné atdxideci dusifactdnbe asréegsteflerably
preferably at |leasly 1.3 §Y g?.l € 13 At q:(iHJnat tt)ﬁeaci sat%% obt ai ned
from natural sources- such as plant or "ani mal  esters . g., _p%ﬂlr?%%el
oirl, palmadPl asyrdecetamtsoisings theyhewiec-onlyal pyrpiaplyeprotonptediin
the oxidation ofhget peb8EALOrsytdiN4ll 0% R | BRaflb163" N9Fe FRPPXE S HhFod 1€
Fi sher- tions herein can"co_ntain' from -~  0.5% to . 1.5% U
of the quaternary ammonium surfactant, or from _
1% to _ 3% of the amine or amine oxide surfactants.
15 Fatty Acid " '
The .compositions of the 'pre.sent invention contain
from : 5% _to . - 20%, preferably from 8% to
18%, most preferably from . 10% to 16%,
by weight of a saturated fatty acid containing from
20 10 to 14 carbon atoms. 1In addition, the
weight ratio c'>f. C10-C;p fatty acid to C,, fatty acid
should be at least 1, preferably at least 1.5. '
Suitable saturated fatty acids can be obtained from
natural sources such as plant or animal esters (e.q.,
25 palm kernel oil, palm oil and coconut 0il) or synthetic- -/
ally prepared (_e.g., via the oxidation of petroleum or
by hydrogenation of carbon monoxide via the Fisher-
Tropsch process). Examples of suitable saturated fatty
acids for use in the compositions of this invention

30 include capric, lauric, myristic, coconut and palm
kernel fatty acid. ' Preferred are saturated coconut
fatty acids, from about 5:1 to 1:1 (preferably about:
3:1) weight ratio ‘mixtures of lauric and myristic acid,
mixtures of the above with minor amounts {(e.g., 10%-50%

35 of total fatty acid) of oleic acid; and palm kernel
fatty acid.



Tropsch process). -“Exanples of suitable saturated fatty acids for use in
the conpositions of this invention 30 I nclude capric, _lauric,

nyristic, coconut and palmkernel fatty acid. Preferred are
saturated coconut fatty acids, fromabout 5:1 to 1:1 (preferably about
3:1) weight ratio mxtures of lauric and nyristic acid, mxtures of the
above :wi.th minor anounts (e.g., 10% 50% 35 of total fatty acid) of
oleic xid; and pal m kernel fatty acid. = 180- Pol ycarboxyl ate Buil der

The conpositions herein also contain from 3%to 8%
preferably from Pol9capboxylatecBuitder preferably from 3.5%
to 5% by wei ghigpgn fisd H@ﬁ%ﬁ‘ Qi Waheaiso! £k .
pol ycar boxyl at e det ergté‘nt8 g%lﬂpgsu:.@ car bo%}l ate rﬁw I ders

are des- cribed kR U.S. P@t%entprﬁfmbﬁ@ f{@Fkhl m et 33 *9 ssued- Aﬁ@us!“ofs
1981- The vario %efe%Ebm PEppmar boxyl agess toCyC| oal kssebw weight on an

pol ycar boxyl at es, et her, oxyl at es car -, box
pol ycar boxyl &t es, &€ 1fielbraél’r dr&féjraar’f'ﬂﬁﬁ’i/c%lgjo% aygiyc5ghgéxiate %eterg%nt
pol ycar boxyl at es, badddeg! ymaeeeial . pol yoaybaxxabaya:ater ebaiilelrke awe udes-

herein. Exanples of . %h RO yegr b?g%ﬁggtt %9%} ?eiﬁhlms%q uglanq.ssued

pot assi um et hyl en&dit etrdace sodi Um ‘an assrum
nitrilotriacetat eAugh@tvvéBerlgélubl e salts of phyti | c acid, e.g., sodium and

h d S. , , h
ggt a?.;:S gmp ytates, di gheoSegatiols Eﬁ&ﬁB@iﬂi?b%ﬁ?hE&&ey bg%‘i%@g.?%‘h%

materi al s dedfri b®@lysagboxypbatesr stiex 1%1Y‘éﬁf’ép‘{)’f\\é¥%%¢ alkyp §’°§-Mcta§"

of pol ycar boxyl at ®oRglLureEs anép@@@ol y"BoBycatboxglabes, i n YebraByiaatifuran
3, 308, 067, Diehl,

al so include the ﬁ&?‘suedES’fxﬁgFgeSSal gghz&ne pSP}PFEPFE’OSI‘lXIla?ﬁ%{'gem g ciers

pol ycar boxylic acetal polycarboxylates are suitable for use herein.
' | Examples of such polycarboxylate builders are
15 sodium and potassium ethylenediaminetetraacetate; sodium
- and potassium nitrilotriacetate; the water-soluble salts
of phytié acid, e.g., sodium and potassium phytates,
disclosed in U.S. Patent 1,739,942, Eckey, issued March
27, 1956; the polycar-
20 boxylate materials described in U.S. Patent 3,364,103;
and the water-soluble
salts of polycarboxylate polymers and copolymers des-
cribed in U.S. Patent'3,308,067, Diehl, issued March 7,
1\ 1967, a

25 Useful detergent builders also include the water-
' soluble salts of polymeric aliphétic polycarboxylic
acids having the following structural and physical

characteristics: ' _ o
(a) a minimum molecular weight of about 350 calculated
30 as to the acid form; (b) an equivalent weight of about
50 to about 80 calculated as to acid form; (3) at least
45 mole percent of the monomeric species having at least
two carboxyl radicals separated from each other by not
more than two carbon atoms: (d) the site of attachment
35 of the polymer chain of any carboxyl-containing radical
being separated by not more than three carbon atoms



acids having the following structural and physical characteristics:
(a) a m ni mum nol-ecul.ar wei ght of about 350 cal cul ated 30 as to the acid
form (b) an equival ent wei ght of about 50 to about 80 cal culated as to
acid form (3) at least 45 nole percent of the nonomeric specires having at
‘| east two carboxyl radicals separated fromeach other by not nore.than two
carbon atons: (d) the site of attachnment _of the polynmer chain of any
car boxyl - cont ai ni ng radi cal being separated™y not nore than three carbef
at ons al ong ol r P f 1 h |1 e L, achogn f. the next, -
car boxyl - cont ai %\lﬁﬁgar gé%ga?&mg%&éc@l@éhe?a%pﬁﬁ ets:ﬁ%f astlé%c hggursltgg?: eé‘%e % he
pol yners and cthel pe&ts cagbaxylemantaining radéaalic Speicdficmxamples
acid, mesaconigsb Cipai fauwd i [ me mal Q8i C |

citra- conic acf:gl. s&l%lgr 1ghu]l abl e- ggﬁcggglgox%ag?g@gﬁi 1%@?3 ?ﬁ@l’gggé?%e of
wat er - sol ubl e shFREOREEPRFLPrY RF %%H‘Fun?%@li pdiakeiemacids, mgsargnicic

acid, citr§c acadidpyrfumadiid i acddi d mekhyldimzRagones! atciidOX¥hiaC At h-

oxydi acetic acid car$§§¥- met hyl oxysucci ni ¢ - aci d,
car boxynet hyl oxﬁ?rﬁf‘gn - aci d, cis-cycl ohexanehexacarboxylic aci d,
ci s-cycl opentane- i ©Otheucsauidapliec priytaribxyxlatesubuibderaciithiclddeerthe

pol ycar boxyl at - el e t o | yace . carhboxyl.ates,
described i ne‘st{:%£ £ gtﬁg%t s%l%fd § ,e]%saslu_ %E(C%géé‘,mlgfgot ptassium
Crutchfield et 8Rltandof Bellifignracid ssitnic ariduepywomedlitic koD,

to Crutchfiel d Bén2éne PentacarbdsyllliicC Heid, 'égcrgdbhgg*:icpra%fi‘ar,r & rboxy- |

pol ycar boxyl at e b%hl ger. Neutral i'zati,on Syst egr e gresent conpaosi tions. can
contain from . Methyloxygugginic 3Jgidy FRrboyyBeEh¥bPyypRdpRic acid,
0.01 to 25 0.635-cptieheranehpratarbbikyliicom acid, cid-Rirldcpdhilhe- U/

s’ chon: S SEEPRSELAERPES) wolh Gharbqlaitiilesadl W ccted from the
- Other polycarboxylates for wuse herein are the
15 polyacetal carboxylates described in U.S. Patent
4,144,226, issued March 13, 1979 to Crutchfield et al,
and U.S. Patent 4,146,495, issued March 27, 1979 to
Crutchfield et al, |

20 Citric acid is a _ highly pre fer_rei_i polycarboxylate
builder. | |
Neutralization System

The present compositions can contain from 0
to 0.04 moles, preferably from 0.01 to o
25 0.035 moles, more preferably from 0.015 to ~

0.03 moles, per 100 grams of composition of an alkanol-
amine selected from the group consisting of monoethanol-
amine, diethanolamine, triethanolamine, and mixtures
thereof. Low _1ey__e]_.s_ of the alkanolami_nes, particularly
30 monoethanolamine,. are preferred “to _ ehhance product
stability, detergency performance, and 'o<'_ior. However,
~the amount of alkanolamine should be minimized for best
chlorine bleach compatibility. While the present compo-
sitions can _contain mixtures of the 'alkanolamines, best
35 - color stability is obtained using single alkanolamines.



am ne, diethanolamne, triethanolanmine, and mxtures thereof. Low

| evel s of the al kanol am nes, particularly 30 nonoet hanol am ne, are
preferred to. enhance product stability, detergency performance, and
odor. However, the ampunt of al kanol am ne should be mnim zed for best

chl orine bl each conpatibility. Wiile the present conpo- sitions can contain
nixtuQEE of the al kanol am nes, best 35 color stability is obtained using
si ngl e~ al kanol am nes. -12- In addition, 4hgconpositions contain

pot assi um and sodiumions in a potassiumto sodiumnolar ratio of fromO0.1
to 1.3, prefera yaddbrion, the cofpostieibns5contain rfassium and
System The sol vent_ sy.St ¢ the_c LEl.QNng A | :

a polyol and wat st .lufg%rg%oi'# ?ssggggg%t‘ﬂatioaglogge : gr{dlé‘rig%ac&o eéf‘afgé%.
to 10% pref- er@blly térom 1.3,5%neferably frogy Dby weilglet ©b
the 10  conposition. Any polyol containing from2 to 6 carbon atons and
from2 to 6 q¥droxy groups can be used in the present conpositions.
Exanpl es of 2 such polfﬁﬂgﬁﬂﬂhéﬂﬁﬁﬂﬂylene glycol, propylene glycol and
gl yceri ne. f Propyl enemg/é sAQherd Egos/pafnt | fgui-a[)tlhye ]pr&ir@Usﬁti-ion'Eheg./BOWé}h-
represents from . 0t 5. prefergb rom : ot .
10% by wei ght of R?Fesﬁ:%nﬁbfgi &Rotre (?on'ﬁ’(?éiytoﬁ'onéndal ¥3teBnt ai ﬂtg??ﬁfn is.
25% to 40% prefegprddentratn a level cIB%ram 287%p by 20. 108 ghtebH+
water. In additio e ve, the etha and pol 4@l tyge I JLPLese
from 8% t%é&hp %%b% pref e';r)? Q%y ¥_¥i%‘?’g %%'ghrt %g% ?/
wei ght of thel&onmemposivien. The et hanol, pol yol and water should total
from '[25 oh 35%:%17 ﬁlyo.525(3bn§![a§frﬁ&1@):c5’§[‘%m 2 to Gf%r%rﬁ%oxﬁy and
nehght of the comgsilign e RoRRaRy 'SrSusd bAS BeSSlla' B b2l ant
'compositions. Examples of such polyols are ethylene
glycol, propylene glycol and glycerine.  Propylene

15 glycol is particularly preferred. The polyol represents

from 2% to 158, preferably from . 3% to

-'_.10%—,' ‘bir Qeighf of the composition.
The compositions also contain from . . 25% to
40%, preferably from 28% to 37%, by

20 weight of water.
In addition to the above, the ethanol and polyol

together represent from - - 8% to - - 20%, pi'efer-

ably 11% to 16%, by weight of the composi-

o/ tion. The ethanol, polycl and water should total from
B R 35% to . 553, preferably . ~ 40% to

50%, by weight of the composition.

The compositions of the present invention are
further constrained by the following 1limits, in which
all percentages and ratios are calculated on an acid

30 basis where anionic materials are involved. The sulfon-
ate, alcohol ethoxylate sulfate, ethoxylated nonionic
- ahd guaternary ammonium, amine or ‘amine oxide surfac-
tants,_together, represent from 20% to " 35%,
preferably from - 23% to - 30%, by weight of the
35 composition. The weight ratio of the sulfonate surfac-
tant to the alcohol ethoxylate sulfate surfactant should



further constrained by the following limts, in which all percentages and
ratios are cal culated on an acid 30 basis where anionic materials are

i nvol ved. The sulfon- ate, alcohol ethoxylate sulfate, ethoxylated
noni oni ¢ and quaternary ammoni um amine or am ne oxide surfac- tants,
toget her, represent from 20%to 35% preferably from

- 23%to 30% by weight of the 35 onposi tion. The weight ratio
of the sulfonate surfac- tant to the al coh& et hoxyl ate sulfate surf act

et

shoul d - 13- gigght@ef [eQ%m . 033 i8 %ﬂ% Pf‘ formom

0.6 to e wei ght ratloo ‘T heseé anionic sur’fa%

et hoxyl at ed noni oni ¢ Quéf & ant shold d Ehewebghtoratio of tlxetso anionicl0,

preferably fromsarfactants 29 the etho aft%Téy ﬁ‘ShE'oﬁ‘i‘é surfactan
pol ycar boxyl at e bui | der tog r epr esent

t her
preferably fronfBgyle,also %ezz%%y vei ght B‘P t he coPrBosPFFcfﬁrabllﬁ frOm
addition, §he fatty aQi ¢o pol ycatsboxyl ate buil der and 10 above

; | of f 33% t f N
3% 1o o Tane, Bpwdey Groadhdha metyersnoRrinir s yelbe fodrtharo.o

conponents are sepeesedtt ofrgmovide o iteotropic 2I8|%qutr:eﬂetasmntfrom
550F is  (12.80), prehgrahly at 59%5 (%g}ogelgh-th%fcg):'ﬁgo'&%ﬂﬁ%siriﬁogl S0

selected to provide an initial

preferably fronpddition,7 Bheo fatty agid, polycavhesyiatei dmilder 1@%1 by

wei ght inigwat ghovat st ieta#te re%ﬁ:esent a PotnabrCepppnent s OghigoRy
conponents for use mé{{]e I UI d dgi ents herein include enzynes,

enzyne stabilizing ag F ()
agents suds regweiaghs, olfyd:lhet lcopapo,smnoni fiers, antioxidants, 25
bactericides, dyes, A I ghten escribed i.n the U.S.
Patent 4, 285, 841, ggh gﬁ’ﬁ BE‘. |q"|silsu e%évg compohents are selected
to provide an :.sotrop:.c liquid detergent at 55°F

15 (12.8°QC), preferably at 50°F (10°C). The components are

also selected to prov1de an 1n1t1al pH of from 7.5
to 9.0, preferably from - - 7.8 to 8. 8, at
a concentrat:.on of 10% by we:.ght in water at 68°F
{20°C).

20 ’ Optional Components |

Optional components for use in the liquid deter-
gents herein include enzymes, enzyme stabilizing agents,
polyacids, soil removal agents, antiredeposition agents
suds regulants, hydrotropes, opacifiers, antioxidants,

25  bactericides, dyes, perfumes, and brighteners described
in the. I'J.S_.' Patent 4,285,841, Barrat et al, issued

August 25, 1981, |  Such
.opt:.onal components generally represent less than
15%, preferably from 2% to 10%, by weight of
30 the composition. _
Enzymes are hlghly preferred optlonal 1ngred1ents
and are incorporated in an amount of from - 0.025%
to 2%, preferably from 0.05% __t_o 1.5%.

Preferred proteolytic enzymes should provide a proteo-
35 lytic activity of at least about 5 Anson units (about
1,000, 000 Delft unlts) per llter, preferably from about

r enoval 3a§g*enf'9 ant i reﬁ%?)os#’ty I an.

o/



August 25, 1981, - Such opti onal
conponents generally represent |ess than 15% preferably.from - 2% to
10% by weight of 30 t he .conposition. Enzynes are highly preferred
optional ingredients and are incorporated in an anount of from

0.025%to . 2% preferably from ~ 18.05%to 1.5%
Preferred proteolytic enzynmes should provide a proteo- 35 lytic activity

of at™teast about1§ Ansosbewtt 0 (bssri wnd@S, GBEr DRiterynimast ppreferably
preferably from ahout ut ,£0 Is | iyti§gy TOS

preferably from aEGB{“ RPIYE alg(?utéﬂo %?oqgt 3§| t@i&p “llﬁltt% pﬁ:ér plr ot eol. tIhC
activity of from phomho&yﬁict @ctbiouitty. 05 Aram ahrus 01gr &th cﬁb%%dgeps

i s desirable. 2L | W NG raddlcd! YisC REarEe ar €0dhee
desir- ably incl %gg P ?%JéE%r sent Cgﬁﬁp%tl ons. Suitable rOtaﬁns tic

enzynes incl Gde thezmy:sp@tclu@@&néw lpdybdcaBRAYRES or 8 ef&sdEnt
conposi - tions. Q?”g%%@.hﬁhd lﬁnﬂ‘l qgre@éﬁlﬁabahpeﬁitloasch as "Al cal ase

(RTM" sold by Novo ndustri es xat ase o ades,
Del ft, The Net her ! ands Sudita@bdgi tP&Ht@° e’tf‘%%‘idegeﬂgn% % %%

i ncl ude t hose COMIRIsCi thdbwn sl || adapded tfrca: t naderdanede SRrgent " Egpmoa:se

(RTM" manufactured and sol Nowv:Q 4l nd H §$ g@{g}?,?en, mar
and " AZ- Pr ot ease” %&mact u%é’&x%erﬁf J'Id Ee;ﬁ -BA%ca%es SESH 4s
Net her | ands. SLrlAtlalallesarrleéIslég sptiube Nwapi Brdes FRIRG - "2%bl d by

G st-Brocades and. %QE@@V'(R&BTM o%el gybd1MV@r$@Qw§§[I%1fA ne conpl et e
di scl osure of SUIta e enzynmes can 20 be fo ent 4. 101, 457,

Place et al, issdedbyFlypnds. EQ?SSu%éHlEnzyn§§h§Fepfﬁgfb’r'f) ra? 2F % the
de{ er gent conposicdm®s itAfonst hngludBvenbsenconbbeyiable avdesiziabdy

under the tradenames SP-72 ("Esperase (RTM)"
manufactured and sold by Novo Industries, A/S,
Copenhagen, Denmark and "paZ-Protease" manufactured
and sold by Gist-Brocades, Delft, The Netherlands.
- . .Suitable amylases include "Rapidase {RTM)." sold -
. by Gist-Brocades and "Terﬁamyl (RTM)" sold by Novo

Industries. -
A more complete disclosure of suitable enzymes can

20 'be found in U.S. Patent 4,101,457, Place et al, issued

July 18, 1978, | | |
When enzymes are incorporated in the detergent
compositions of this invention, they are desirably
W stabilized by using a mixture of a short chéin car-
7 7'25 " boxylic acid salt and calcium ion, such as disclosed in
U,é. Patent 4,318,818, Letton et al, issued March 9,

1983, s _ | _ s

The short chaiﬁ cérboxylic acid salt is preferably
water-soluble, and most preferably is a formate, e.q.,
30 sodium formate. The short chain carboxyllc acid salt is

used at a level from 0.25% to 10%, prefer-
ably from 0 3% to - 3%, more preferably from
. 0.5% to', 1.5%. Any water-soluble calcium

salt can be used as a source of calcium ion, including
35 calcium acetate, calcium formate and calcium propionate.
The composition should contain from - - 0.1 to



stabilized by using a mxture of a short chain car- boxyic acid salt and
calciumion, such as disclosed in U S. Patent 4,318,818, Letton et al,

i ssued March 9, 1982, The short chain carboxylic acid salt is preferably
wat er - sol ubl e, and nost preferably is a formate, e.g., 30 sodi um f or mat e.

The short chain carboxylic acid salt is used at a | evel from . "0.25%
to 10% prefer- ably from Q. 3% t.o 3% nore preferably
fromO.5%to - 1.5% Any wat er - sol ubl e cal cium salt can be ust

as a source of 6@l eiibimwles ref udabgidm mnalpamnmﬁefat PreFr@EH ff)fcsﬁate

and cal ci um propi onat e h corrp05| ti nt a|
-15- 0.5 to fr?l ﬁ%%&o Ci ﬁﬁ:fcd‘ﬁmpeﬂ'q’l t%‘?r
preferably fromldterto When matﬁi’mlls i ane qsres;éntaWhu.um complEx d¢aleium

When materials gp p&@sggt nwelegga?gmbe)ﬁs%alhihﬂml'e?}el lof chh.eé;ﬁﬁ'?a{g%%

use high levels o | cium_i on SOMe mh
| evel avai Pabl etPéF Fﬁsrénéy"néleHEyﬁ@@eaﬂ'énﬁﬁ'éﬂ'er]@bﬂ%l ﬂaeﬂblahlz%dfot rthe he

present conposi ehepmely the addl t ion of from .0.25%to 10%
preferably from .E - 5% yre 10 preferablyfrom
0.75%to 3% Bﬁyﬂ@ﬁgh?r%f Hﬁfrflecra«fb]ryd Gtabi ndPcaphB| Pxgsent

form ng boric aconpositiensobgothe additdlonuoft €tom t he bapjzs®fed he boric

< acid). Boric d i hough ot har go ounds such bori c
oxi de, borax angegt’he?rgﬁgﬁmﬁet af?(%‘or at es 15% 5% "8: . sodi um oﬁs‘n fore
meta- and p9robbraferabdnd Exam um pent dbot3R ero are suB@abl ey we:.ght of
Substituted boppbgicaacdd o8- Q coﬁB%mﬁthE\%era%'fd fﬁl}'ﬁ dﬂ‘

and p-brono phenél boroni c acjd) can_al so used or| c Gl

The conbi nati on*8f tﬁﬁW@%’c‘F%P’hndcﬁéFﬁﬂ-ta@eﬁrdeé@ei n%iﬁ%«éd Cpﬁoltb&seborlc '\J
stability, althaegl)anyBag¢csaelid iy pieFeatred,0 it houghidthd: SSorpiithddat

obt ai ned . usi ng such as boric oxide, borax and other alkali metal borates
15 . (e.g., sodium ortho-, meta- and pyroborate, and sodium
pentaborate) are suitable. Substituted boric acids
(e.qg., phenylboro_nic acid, . butane boronic acid, and
p~bromo pl'_zenylboronic acid) can also be used in place of
boric acid. . )
20 The combination of boric acid and formate provides
improved protease stability, although amylase stability
appears to be sllghtly less than that obtained using
borlc acid alone.
Preferred compositions 'also contain from
25 0.01% to 13 of a polyac:.d or salt thereof, to -/
' enhance pretreatment perfcnnance. Preferred polyacids
for use_hereln are ethylenediamine tetramethylenephos-
phonic acid, diethylene triamine pentamethylenephos-
phonic acid, and dlethylenetrlamlne pentaacetlc acid, or
30 the salts thereof These polyac:Lds/salts are preferably
used in an amount from 0.1% to .  0.8%.
Preferred compositions herein further contain from
0.5% to 3%, preferably from 1% to
2%, by weight of a highly ethoxylated polyethy-
35 leneamine or polyethylenelmlne soil removal and antire-
depos:Lt:Lon agent,



boric acid alone. Preferred conpositions also contain from25 0.01%
fo 1% of a polyacid or salt thereof, to enhance pretreatnent
performance.. Preferred pol yacids for use herein are ethyl enedi am ne
t et ramet hyl enephos- phenic acid, diethylene triamne
pent anmet hyl enephos- phonic acid, and diethylenetriam ne pentaacetic acid,
or 30 the salts thereof. These polyacids/salts are preferably used in an
amount™from 0.1%to 0.8% Prefrgred conpositions herein
further contain from0.5% to 3% preferably from 1% to
2% by weight of a hlghly et hoxyl at ed pol yet hy- &35 parttimalbanky or preferred
pol yet hyl enei m n I 2 de s ge
particularly pre?%rre iﬁgrg%? tg@ga@Q&&l%Pﬁ ggﬁkgl& g%nlﬁéhgfxé%t%ateHAth
W th about 15-18 ahouks dbf-d8hynehes ®4F detaylea@h ﬂyudegeat sieach 5hydrogen
The follomnng exagpplees illustrate the conpositions of the present
I nventi on. parts, percentages and ratlos used herein are by wei ght
unl ess ot her% se specfﬁ'}%d folawppg |exgpples 1 EP&GFGtSet%eﬁPmP°Slt1°ns
conposi tions of tdf gHegRrdsdnty einvdn®iomy e as fol | ows: Conponent
W. %A B C13 I2¥ﬁ§r aIF | benzene sul f oni g .aci

x§Fa

. 7.2 (.2
15  Cl1415 al kyl poly r(POSUAYES | 80ci tios used’Herein afe

10. 8 10. 8 Cl21sy aveiciict woless hbhedawisd Gspgcified. 6.5 6.5 C12
al kyl trimethyl amoni um chl ori de saMprLe 10-6 Cl214 fatty acid
13.0 --- 20 Oeic acid EXAFFLE 2 2.0

--- Palm kerWeI fatty Liquiq detopemt compositions. of the present inven-
tion are as follows:

~ Comgonent _ | Wt., %
. _ A _—2 .
C13 linear alkyibenzene_sulfonic acid 7.2 7.2
15 Ci4-15 alkyl polyethoxylate (2.25) |
sulfuric acid ) ‘10.8 10.8
12 13 alcohol polyethoxylate (6 5)*' 6.5 6.5
C12 alkyl trlmethylammonlum chloride _ 1.2 0.6
C12 14 fatty acid 13.0 -
20 Oleic acid ' - 2.0 —-—
Palm kernel fatty acid (stripped) ——— 15.0
Citric acid (anhydrous) 4.0 4.0
Dieﬁhylenetriamine pentaacetic acid - 0.23 0.23
w Protease enzyme (2.0 AU/q) 0.75 0.75
‘ 25 Amylase enzyme (375 Am. U/g) - 0.16 0.16
TEPA-E;5_1gas | 1.5 1.5
Monoethanolamine_ : 2.0 -—
(moles of alkanolamine) _ {0.033) (0)
Sodium ion S 1.66 2.75
30 Potassium ion _ _ . 2.65 2,55
(molar K :Na¥) (0.94) (0.55)
Propylene glycol 6.8 5.0
Ethanol , , 7.8 8.5
Formic acid 0.66  0.66
35 calcium ion 0.03  0.03

Minors and water . Balance to 100



I c acid (anhydrous) 4.0 4.0 -

Gtr

Di et hyl enetri am ne pentaacetic acid 0. 23 0. 23 Protease enzyne
(2.0 AU/ g) 0.75 0.75.25 Anyl ase enzyne (375 Am

U g) 0. 16 0. 16 TEPA- E15-18** , | .

1.5 1.5 Monoet hanol am ne 2.0 - -
(nol es of al kanol am ne) - (16 Q33) (0) Sodi um i on &
1. 66 2.75 30 Pot assi um i on 2. 65

2.55 (molar K : ; £ 10% (0.94) (0.55) Propylene

gl ycol % )at concentratton é: g 5 0 E hanol

7.8 8.5 Fornil® water at 68°F (20°C) 08685 0868 35
Cal ci um i on *Alcohol and monoethoxylated albdlol rémddedl nors and water

Bal ance to 100 n rat | of
10% i n water at g6t mlene pentaimine ethog:yé.et%'é %%Eﬁ S‘?’ohela O.Qe
nonoet hoxylsat ed (zdvtgaholoﬁ &thydene *&etc‘teaeahyémte edtegen neitehoxyl at ed
with 15-18 nol es g o% tJ_onekhyl e CO%(}E&E g?chaﬁggﬁgge&esi I:Smgon-

Conposi tion A was pre y addi ng cont 1 nuou
mxing, in the fe:itIS)vm withr Rontinuews B&ing, oin W Follawing Préare

acid, sodiumh t maﬁﬂpylsae ahx gﬂbeﬂ&@nﬁt hmformaétea@iem Xs88idf
ate S

aIkyI pol yet hox uric acjd, dr.ox and et han
pentaacetic  adi¥froxige.oRFory ?e? Eg}laé r]U afe bremix of

bri ght ener g9 al kang}a g eﬂm&:ﬁiaﬂéObuﬂ.fulaQbyeIdi@gylseddal,umthgdbbxldedianm

o oL eS| bkl i SarbO® BT pcRRISY

8.1; and bal ancq:nﬁmnonpﬁnmx.odnpmhtemr& m@dkpmgé@mdleby w@ll adcohel \/
O “por el RIS SLRnols WiRstal 8 oeksalunbagiecisa
propyl ene gl yco|fat§ména§g1@1 citric acid; formic acid and calcium; a yl
15 trimethylammonium chloride; TEPA-E o g7 adjust pH to
about 8.1; and balance of components.

Composition B was prepared by adding the compon-
ents, with continuous ;mixing, in the following order:
paste premix of aikyl polyethoxylate sulfuric acid and

20 ethanol; 2.5 parts water; propylene glycol; premix of
ethanol and brightener; ethanol; premix of water, pro-
pylene glycol and brightener; alcohol poiyethoxylate;
sodium hydroxide; potassium hydroxide; fatty acid;
alkylbenzene sulfuric acid; premix of citric acid and

25 calcium; pentaacetic acid; formic acid; alkyl trimethyl=-
ammonium chloride; 'TEPA-EIS_]_S; potasSium hydroxide and
water; and balance of components.

Compositions A and B were isotropic liquids as made
and remained isotropic down to about 50°F (10°C). They

30 also recovered to an isotropic form, after freezing and

 thawing, by about 55°F (12.8°C).

r
-
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et hanol and brightener; ethanol; prem x of water, pro- pylene "glycol and
brightener; alcohol polyethoxylate; sodium hydroxide; @potassium
hydroxi de; -fatty acid; alkylbenzene sulfuric acid; premx of citric acid
and 25 .calcium pentaacetic acid; formc acid; alkyl trimethyl- anmoni um
chl ori de; TEPA-E1518; potassi um hydroxi de and water; and bal ance of
conpq\ents Conpositions A and B were isotropic I|qU|ds as made and

remai fied i sotropi c down to about 50F (100CRE& They 30 al so recovered to an
i sotropic form after freezing and thaw.n by _.about 55F (12.8C). 35 -
18 - EXAMPLE Il. The follow ng liquid &é&&E&Enﬁé:of the invention were made
usi ng the sane order The aﬂdlldmﬂn@s lfxqu:@maetietr'gehtsA off tHXaipk@nthion

They “al 8o recodsFed. napBe, upFhdy: fhe snfhiRhgadse (Fhn aBhian ¢ sFor dohy
50F (100C). Confompasition A of Example I. The comp051tmbn%)Awere

B 10 C13 "neeeash&y' ngé%gi?wi?&afaéc'& socr  (199C). Ty Sidol

al kyl polyethoxylate uric-acid
12.0 12.0 essfxeaﬁéohoafw y&ERB% )Rt &N, thawing, to ans5igotropik. 0
C12 al kyl trinmegbymapyosiows qhlpecide 0.6 0.6 15 Cl2-14
fatty acid . 10.0 7.7 Aeic acid
0.5 .- PaFRFEREPRBES; atty acid wt 3.3
Ctric acid 4.0 . 4. Og B
Di et hyl ene{4 i angne cet 20 Pr.0t ease
enzyne (2. %ﬁALyb}3 RERALaR glk@lﬁ%thne s?%fonlc Béig Anyla éoenzynesf 75
Am U g) 14-15 alkylopgéyethosyiateEF%35) %
2N 2.0 15-§81furic acid 12.0 12.0
C12 13 alcohol polyethoxylate (6.5)* 5.0 5.0
C12 alkyl trimethylammonium chloride 0.6 0.6
15 Cy,.14 fatty acid : : . 10.0 7.7
Oleic acid 0.5 ——
_Palﬁ”kéipel‘fétty'acia . -— 3.3
Citric acid : ' 4.0 4.0
Diethylenetriamine pentaacetic acid 0.23 0.23
20 Protease enzyme (2.0 AU/g) 0.75 ~ 0.75
Amylase enzyme (375 Am. U/qg) ' 0.16 0.16
'TEPA-E;_;g** . | 2.0 2.0
Monoethanolamine 2.0 2.0
U : . (moles of alkanolamlne) (0.033) (0.033)
25  sodium ion T T - ' 2.53 2.53
Potassium ion L 1.11 1.11
(molar K :Na') ©(0.26)  (0.26)
Propylene glycol ' : - 3.5 3.5
Ethanol ' 8.5 8.5
30 Formic acid 0.08 0.08
Boric acid ' - 1.25 1.25
Calcium ion - ' 0.03. 0.03
Minors and water Balance to 100

pH at concentration of 10% in water at
35 68°F (20°C) 8.45 8.45



_Moneethanotamime— ) ' 2.0  2.0°(noles of

)ﬂ ‘I “@M!l”“l s um i on (0.033) (0.033) 25 Sodium i1021 11

(0. 26) (0 26) Propyl ene gl ycol

3.5 Et hanol 8.5 8.5 30
Formc aci d 0. 08 0. 08 Borrc aci 3
1.25 1.25 Cal ciumion - 19, = 0. 03 0"'63
M nors and wat er CLAIMS L Bal ance to 100, E
concentration of 110% &n mwdaxtaesllqm@srle(t%e)ent composi ton' compris-
8. 45 8.45 Wé9 ?_ A heavy-duty liquid detergent conposition
conpris- ing, by I!? (5) from 5% to 15% _on ndagi d,
basis, of a sul fonate (@)r f £&CBnt contahi kY a clo- éfé'al%la%ragl AFREmy|

group; (b) fromog a s@¥émate surfadfmtopoatadciitghbasiE, ,ef,  aalkplcomol
et hoxyl ate sulfa syrfactant of the fornmula RO(C2H40) n%o?j\/? wherein R
is a CLO-CL8 al k Yy FFEXP4 kyl group, mis from 0.5 to

4, and 10 Mis a coriiati tfiremcation; §%)tofrom 18%, optan acid basdsy of

an ethoxyl ated ngy ol S fo%tégmet%x &0 B17aRel OsdithcRinerherei RAEL
y

Is a Cl0-Cl6 aI Kk group or group
3 to BRAR ) 59 M WREES bt RS Th PG FORYL oF
10 to 13 rJ:JyQ!Dk 1 grod)p tmw is from 5% of @ ostwfactant4, and
sel ected fr Y=g (i) t
[ qua ernary ammonium
sur f act antsq'la]havr%g"stﬁeqo&prﬁﬁlblezcétl &3 54
[RIOR)][R (OR ] 2R NX {c¢) from 2% to 15% of an ethoxylated
nonionic surfactant of the formula R (OC2H4) OH, wherein
Rl is a C10 16 alkyl group or a C --C12 alkyl phenyl
group, n is from ~ . 3 to 9, and sa‘i_fl nonionic
15 surfactant has an HLB of from 10 to - 13;
(d) from 0% to 58 of a cosurfactant
selected from . S '

(i) quaternary ammonium surfactants having
the formula-
20 [R (OR ) ][R (OR )y] R N X
wherein R2 is an alkyl or alkyl benzyl group having from
6 to . . 16 carbon atoms in the alkyl chain;
each R3 is selected from

-CHZCH(CH3)-, -CHZCH(CI-IzOH)-, -CH,CH,CH,~-, and W,

-CHZCH2 ' oCH,
25 mixtures thereof; each R4 is selected from
Cl-C4 alkyl, cl-c4 hydroxyalkyl, benzyl,

and hydrogen when y is not 0; R5 is the same as R4 or is
an alkyl chain wherein the total number of carbon atoms

of R2 plus R5 is from 8 to . 16; each y is
30 from 0 to : 10 and the sum of the y values is from 0
to 15; and X is any compatible anion;

(ii) amine surfactants hav1ng the formula:
[R (OR ) ][R (OR) ]RN
whereln Rz, R3, R4, Rs and y are as def:l.ned above;



2 wherein R is an alkyl or alkyl benzyl group having from6.to
Mﬂﬂ, the al kyl chain; each R3 is selected f.orom-CH2CH2-,
CH( CH2CH).-, -CH2CH2CH2-, and 4 25 m xtures thereof;
each R is sefecf ed from Cl-C4 al kyl, Cl-C4 hydroxyal kyl, benzyl, and
hydrogen when y is not 0; R is the same as R or is an alkyl chain wherein
the total nunber of carbon atons of R plus R5 is from 8 to
16; e‘a‘thy is 30 fromO to 10 and 2te~-sum of the y values is from
0Oto %55 and X is any conpatible anion; (ii) amne surfactants having
t he fornul a: 3 4 (3ii) 5amn@m9xlyqe[RS(~1@|ia):t]aRtﬁ _Viteviohqy Rehe
R3, R, R and y are as degppgdiabove; - 20- (i ||)
amne oxide surfactants having,_2t hesf { 4
CR(CR) ] CR(OR) JRN 02 g IB(OBn &\BeI(QBn ]RNRORO R
28 are gSfdefl nﬁﬁegbﬂnen (eR th ;nn a?dcxio %?OaSZQQéQﬁeanﬁové-OlS?tur-
ated fatty aci t ratiqQ,o tty ac t atty
acid being at |east 14 F £, ﬁ 53%¢o %%wto - 20€'6¥ }:mnean gafryr=
basi s, of a4mat ecated| lflaltcypcaqwar bichey | vee Eglti +aitiomatferq ad-‘c (zg)faf.tprracld
0Oto Pg pol eg ;degg 45+ 188 g+ CPUPOSI t1| on “of an
al kanol am ne ect &d m)noetﬁ I am ne, %I ef hanol am ne and
tri et hanol anmi ne, (h) $& as§F9¥h and socﬁ’brﬁ:?ons in 8%ot aBsiadmaeidobaaks,

ol ar ratio of fpenyOwdtb@-dodubie Ho6BPcAPbébRy1OVechbidN@br material;
(g) from 0 to 0.04 moles per 100 grams
45 of composition of an alkanolamine selected from -

5

monocethanolamine, diethanolamine and
triethanolamine; '

(h) potassium and sodium ions in a potassium to sodium
molar ratio of from 0.1 to 1.3;
(i) from 2% to 10% ethanol;
(3) £from 2% to 15% of a polyol containing from 2 to 6
carbon atoms and from 2 to 6 hydroxy groups; and
(k) _from 25% to 40% water; _
said composition containing from 20% to 35% of (a), (b), (c) and
(d); from 8% to 28% of (e) and (f); from 33% to 50% of (a), (b),
(¢), (d), (e) and (£); from 8% to 20% of (i) and (J); and fram
| 35% to 55% of (i), (j) and (k); the weight ratio of (a) to (b)
-/ | being fram 0.3 to 1.7; the weight ratio of (a) plus (b) to (c)
being from 1 to 10; and all of said components being selected to
provide an isotropic liquid at 55°F (12.8°C) having an initial
pd of from 7.5 to 9.0 at a concentration of 10% by weight in
water at 68°F (20°C), and whereln are excluded liquid detergent
_ compos1t10ns comprlsmg odour-purlfled proteolyt:.c enzymes which
have no detectable odour at a concentration of less than 0.002
Anson units per gram of distilled water as determined by
averatjing the concentrations at which a panel of at least 3
expert graders first detects protease odour.



)from 2% to 15%of a polyol containing from2 to 6 carbon datons and fran 2 .
“M‘HWI“IBN&' and (k .-from25%to 40% water; said conposition
con to 35% of (a), (b), (c) and (d); from8%to 28% of (e)
and tf)% f 33%to 50% of (a), (b), (c),, (d),, (e) and (f; Tfrom8%to
20% of (i) and (j); and fram35%to 55%of (i), (j) and (k); the weight
ratio of (a) to (b) being fromO0.3 to 1.7+ 2tihe-wei ght ratio of (a) pl usa_ib)
to (c) being f ran 1 to 10; and all of said conponents being selected t
provide an isotrppic thélUicdmposIeon( 1af8cura)1ﬂnam mghaneini tthel phildbnAtem
7.5 to 9.0 at a congentratiqQn of 0% F and
where in are exc’f‘lﬁgﬁc??ﬁﬁl d5de? e;:g.dnt 10 g |ons c‘\gfbeeﬁzqué shiFoltbte]
odour -purified piwt ddeyt aﬁ;cehm;mm;thwmchahevesuﬂcfam emtflaétga@:urRatlﬁa a
concentration of I es§ thgﬂkgﬁeggg)nf%atl Hniks gram ofy B sghl | ed watzer

as determ ned by h2erd§i ng ons at ich a panel of at least

3 expert gradersapdrsindethet ethawlakeddapnionic pgurfactanty ctpdsS t Ron
of Claiml vvhere?n Lae Sb.'ifcfi'aéﬁoéﬁréﬁat antsi FramCl1- C133l iteear 7.

al kyl benzene ‘sul TbAat &4 in the al'cohol ethoxylate sulfate surfactant, Ris

a Cl2-C15 alkyl group and mis from 1.5to 3; 5 and I n

the et hoxyl ated 3non| DheC ccsmp"ésamm ofR Claima ICleompgislingl fxwup and n
is from

S he it 1 0.
from0.5% to 8% %% 50 of tlﬁé’-gcos%??%glt%an{:%u\%% Q%Qh@ %Cﬁif @
al kyl trinet hyI @i ym adkydri dg;mebmmomﬂm@m%t ebromiderher
conposition éHB u%SE n the polycar- boxylate builder is citric

acid. 5. . The conpo |ono ‘daimi conprising fromO0.01 to 0. 035
nol es per 100 gramns of “conposition of the al kanol amine, which is o/
nonoet hanol am ne4 6 Théhecempdostiban of @tmm 2 1cowhereing th@mpolycas%
to 10% of quo ate .surf,act ant Ms. 9% to 14%

of the al cohol F?EBY Iaﬁ'Fe ﬁfiﬁtre §uf:f13:€1° aci

5. The composition o_f- Cllaim 1 comprising from
0.01 to 0.035 moles per 100 grams of composition
of the alkanolamine, which is monoethanolamine.

6. The composition of Claim 2 comprising from . 6%
to . 10% 'of the sulfonate surfactant, from 9%
to 14% of the alcohol ethoxylate sulfate surfac-
tant, from - 4% to 108 of the ethoxylated
5 nonionic surfactant, and from ' 0.5% to 1.5%
of the cosurfactant, which is a Cm—c14 ‘alkyl trimethyl-
ammonium chloride, bromide or methylsulfate.

14
»

7. The composition of ‘Claim 6 comprising from ‘A ..
108 to . 16% of the saturated fatty acid and from

33 to . 6% of the polycarboxylate builder,
‘which is citric acid.

8. The composition' of Claim 7 comprising from
0.01 to . 0.035 moles per 100 grams of composition
of the alkanolamine, which is monoethanolamine.

4



tant, from 4% to 10% of the ethoxylated 5 noni oni c
surfactant, and from 0.5%to 1.5% of the caqsurfactant,
which is a Cl0-Cl14 al kyl trinethyl- amonium chloride, brom de or

met hyl sul fate. 7. The conposition of Claim6 conprising from'IL 10%to
16% of the saturated fatty acid and from3%to 6% of the

pol ycar boxyl ate builder, which is citric acid. 8. The conposition of .
Claim<7 conprising from0.01 to 0. Q3% 2mal es per 100 grams of
conposition of the al kanol am ne, which i's nonoet hanol am ne. 2 22 _ 9.
The conposition @f, Cl @he &tafpaEitiicry 6f o0laim 8 compb¥sing from 9% of 5%

et hanol, from 3. o of. .t he pol yol ichis pr

gl col and from 28% o L éjﬁ%)%?he\ﬂg ff(S’m The co 32/@“ on ofk gﬁé %

having an initialtheH p@lYobm which 7i8 tpcropylen% glacod, camdenframi on of :
10% by wei ght in gt at 680R AU hater.

10. The composition off Claim 9 having an initial pH of
from . 7.8 to .. 8.8 at a concentration of 10% by
weight in water at 68°F (20°C). '




