2075043 -1- 'Surfactant Systent -2-» Various types of surfactant systens
are known in the prior art, sone of mhlch i ncl ude non-ionic detergents and
tertiary amne oxides or anphoterlc detergents. Cccasionally, small- .
proportions of a quaternary anmoni um conpound nmay be incorporated therein
as a fabric softener or as an optional germ cide. The pregﬁ?qgsggggtlon
relates to an inproved sur- factant systemi ncl udi ng at

wei ght and pre- ferably about 10-13% by wei ght, of a quaternary ammoni um-4
hal i de. Clgani ng conpositions incorporating the surfactant system of the (
i nvention e inproved detergent properties conpared with conpositions
containin nly a non-ionic detergent conbined with a quaternary anm ni um
hal ide, a Lertiary am ne oxide or anphoteric detergent conbined with a
Quat ernary ammoni um hal i de, or an insuffcient proportion of quaternary
ammoni um hal i de conbined with a m xtuge of non-ionic detergent and ter-
tiary am ne oxide or anphoteric deterFgént.

"Surfactant System"



It is a princi pal object of the present invention to provide a surfactant
system havi ng inproved detergent pro- Perties conpared with prior art
surfactant®systens. = Another object of the invention is to provide a
surfact systemconcentrate that is combined with other ingredients and
Juted with'water to format |east 14 distinct preparations for- cleaning
~"hard. surfaces. It i's a related object of the invention to provide a nmethod
forienhan0|ng detersiveness with respect to vegetable oil and petrol eum
0|r§gof a surfactant system conprising an aqueous sol ution of a non-ionic

detergent and an am ne oxide or anphoteric detergent. Additi | objects
and advantages of the surfactant system of theinvention wl one
apparent to persons skilled in the art f#2mthe follow ng s fication.

According to the i nvention, ~there js prOV|ded a surfactant system
conprising: A 25-75% by melght of a non-ionic detergent which.is a
condensation product of 4-16 noles of ethylene oxide with one nDIe of a
conpound selected from (1) an al kyl phenol havi ng

Various types of surfactant systems are_knéwn in

the prior art, some of which include non-ionic detergents and

tértiary amine oxides or amphoteric detergentg. Occasionally,
. small proportions of a quaternary ammonium coﬁpound may be

incorporated thérein as a fabric softener or as an optional
'léermicide. The present invention relates to an improved sur-

factant system including at least 8-50% by weight'and pre=-. _

ferably about 10-13% by weight, of a quaternary—ammonium halide.

Cleaning comnositions incorporating the surfactant System of

J‘the invention have improved dete#gent properties compared with.

bt o -

~

compositions containing only a non-ionic detergent combined

with a quaternary ammcnium halide, a iertiary amine oxide or

[ ..('

amphoteric detergent combined with a yuaternary ammonium
ha‘idg, or an insufficient proportion of quaternary ammonium
halide combined with a mixture of non-ioniq'detergent and ter-
: _tiaty amine oxide or amphoteric detergent. |

It is a principal object of the present invention

to provide a surfactant system having impfoved detcrgent pro-

perties compared with prior art surfactant systems.



.

&-12 carbon atons in the alkyl group; (2) an alkyl am ne having 10-18
carbon atons in the al kyl group; (3),an aliphatic alcohol  having 10-18
carbon atens; and (4) a hydrophobic® ¥2se formed by conden5|ng propylene
oxid ith propylene glycol; B.. 5-62 by weight of (1) a tertlany am ne
oxi de | ected from (a) aIkyI di (lower alkyl) amne oxides in which the »/

al kyl ¥group hasﬁéer,h wjmt.ammdmbenmw i3 oo ﬁmehavmi:ﬂ;: ant -

carbon atons (hydroxy | ower alkyl) am ne oxides in which”thg
al kyl gr sssten éant&n:ardtm thatsi snconbineidh withorothen. mgredlehtskaﬁas

wth one al kyl miety containi om to to rbon atonms and no
et her I|&hbé%eda}ié-tﬂ’hyqt&ﬁert%lE‘%’mgﬁﬁug§aﬁz§vé“l d}ls%'af b PYeparatdpns -
2020 carkith Sisabing WA RRAASERL I O (rouns have. | Ly carbon
1015 carbon &t Sts o (B e e, O e a2l et o Frowirs)
bet ai ne dgéehgdnforhadhanding fdeveraiveness with respect to vegetable
0il and petroleum oils of a surfactant system comprising an
aqueous solution of a non-ionic detergent and an amine oxide -
or amphoteric detergent.

Additional objects and advantages of the surfactant \;)
system of theinvention will beccme'appafent to persons skilled
in the art from the following spec1f1cat1on. |

According to the invention, there is provided a surfactant
system comprising:

A. 25-75% by weight of a non-ionic detergent which is a
condensation product of 4-16 moles of ethylene oxide with one
mole of a compound selected from (1) an alkyl phenol having
1-12 cerbon atoms in the alkyl group; (2) an alkyl amine having
10-18 carbon atoms in the alkyl group; (3) an aliphatic alcohol |
haviﬁg 10-18 carbon atoms; and (4) a hydrophobic base formed Q:;

by condensing propylene oxide with propylene glycol;
B.. 5-6% by weight of (1) a tertiary amine oxide selected
from (a) alkyl di (lower alkyl) amine oxides in which the alkyl
group has 10-18 carbon atoms and the lower alkyl groups have
1-7 carbon atoms; (b) alkyl di (hydroxy lower alkyl) amine
oxides in which the alkyl gfoup_has 10-18 carbon atoms and
contains from 0 ;0;2 ether linkeges with one alkyl moiety
containing from 10 to 15 carbon etbms and no ether
linkages, and theﬁlower alkyl groups have 1-7,earﬁon atoms;
(c) alkylamidbpfopyl'di_(lower alkyl) amine oxides in which
the alkyl group has 40-20 carbon atoms and the lower alkyl



“12 [err]h(b) al kyd bridged betaine detgggents having the formula [err
[err] 3 (c) .im.dazoline detergerts having the forrmula [err] [err] 2 2

aIkyI|n1n0prop|on|c ‘detergents having ¢he fornula [err] [err] (e) r
alkyllnlnodlprop1on|c ‘detergents having the fornmula [err] (f) ether
b;ldged al kyl i m nopr opi oni ¢ _
o groups have " 1-7 carbon atoms; and
< - .
Tl _ . . (d) alkyl morpholine oxides in which the
alkyl group has 10-18 carbon atoms;
or

(2) an amphoteric .detergent selected from

{a) betaine deﬁergents having the formula
)
.— +— Sm— --
Ry 7 R;—COO0™ ;
Ry
{b) alkyd bridged betaine detercents having
th2 formula
i 2
; L. -
RICHZC_—N-CH2C82C32— —R‘—COO
' Rz

(¢} imidazoline detergerts having the form:la
CHZCOOH
al-ﬁ-—"'rla—n 4—OCH,C00™"
N ;Hz
__ "SR
P ‘ (d) alkyliminopropionic deiergents having
. the formula ' '

' Rf— N—CH:CH.‘CQOHS

< {e) alkyliminodipropioniC detergents having

/CH ZCH zCOOH

- \L

CH, CH, COOH;

the formula



'detergents having the forrmula- [err] (g) ether bridged

‘al kyl i'm nodi propi oni c detergents having the fornula

- lerr]

- Rlerr] [err] (h) cocoinidazoline basdd anphoteric detergéntsahaving t he

formula -- Rlerr] 2 wherein [err] is an alkyl.radical containing from
10 to l 14 carbon ato -R2.an e ﬁﬁﬁ gd. from nmethyl. azdffﬁx
et hyl 'cals, and R is g&?eé?%ﬁf##é%%ﬁ%étﬁy eﬁgﬁgkﬁﬁ§1gﬁéaand propyl ehe K
radic

£y

the f

R— OCH,CH 2c‘a’ i‘-—-ﬁ— CH,CH, COOH;
{(g) ether bridged alkyliminodibropiohic
detergents havinq the formula
| H, CH, COOH
R~ OCH, CHp Cliy—N -
' CHyCHyCOCH; and
(h) cocoimidazoline based amphoteric

detergents having the formula

H
+ : -
Ri"'ﬁ —T —cH,0CH, CH, CO0

Y
2 .
wherein R; is an alkyl radical containing

from . 10 to -14 cazbon atoms,

R, and R are each selected from

" methyl and ethyl radicals, and

R4 is selected from

methylene, zthylene and propylene radicals:

c. 8~50% by weight of a guaternary ammonium

halids having the formula

.’I‘s

Rg— N*—Rg

L7 4

e T - -

A)le 8- 50% Ipeewphekis m‘aﬁaagueﬁ@rﬁ&rmmammni um hal i dc' fraVi pg
aferr] ' - ) e

N’

Kl



°6- wherein Xis a hal i de and the quaternary anmoniumradical is selected
from (1) radicals wherein [err] are lower (i.e.[err]) alkyl, R 7 ]

- C8-Cl0al kyl group, a benzyl group or an ethyl benzyl group, and iIs an
'alkylfaﬁoup haV|ng 1-18 carbon ato-... substituted with a phenyl dLF,p, or
an al kyl grdup having 8-20 carbon at ms; (2) radicals wherein [eXY]lare

’/PGMBF (i.e. CCalkyl, and [err] is*@n al kyl or phenyl -substituted al kyl

group havi ng 8- 20 car bon atons; and (3) radicals wherein R5 is an al kyl or

phgnyT - subﬁhei-uladxalwla i fdé aand ot he- quatermiry tsitfon {iem Fadfeal
(i."e. C1- CY% al k R7 is (-CH2CH20-) [err] and [err] is [err], wherein the
sun1of X aniisyse eB&&@béhﬂﬂland 5; and D. water Although the non- |on|c

quat ernary éﬂfmtn?éh TRAFRIE o Xéﬁe%ﬁfgi”ﬁ%niéﬁpéft QT (hotn =620

inexpect ed LEYICH I &1 G BT LIER, Epbu e"s%?é&?f%ilﬁpﬁ%f’@ﬁ ety

det er gent ebuhzymlgﬁmup,d&hdrngnisaaﬂ aQK?lngéoup having 1-18 carbon ator:
substituted with a phenyl group, or an alkyl group having

_ 8-20 carbon atoms;

(2) rgdical; wherein Rg, R, and R, are lower (i.e. CI-CT
alkyl, and Rg is an alkyl or phenyl-substituted alkyl group
having 8-20 carbon atoms; and

(3) radicals whérein.ks is gh alkyl or phenyl-

- substituted alkyl group having 10-20 carbon atoms, R6
lower (i.e. CI-C7) alkyl, R7‘is (-CH CH 0-) H. and R
(-CHZCBZO-)yH, wherein the sum of x and y is between
2 and 5; and

D. water

is

8 is

'Althaugh the non-ionic detergent, the tertiary amine
oxide or amphoteric detergent, and the quaternary ammonium
halide used in this invention are each known to have deterge:=.:

N2 or surface-active properties, the invention is based upon
‘the unexpected discovery that when the tertiary amine oxide
or amphoteric detergent and non-ionic detergent are combined
.with a sufficiently high proportion of a quaternary ammonium
halide, these ingredients provide a detergent effect which
is much greater than is achieved through the use of only one
or two of these materials at equivalent concentrations.




>

« With a sufficientl y high prbpért ion of a quaternary anmmoni um hal i de, t+hese
Fngredients provide a detergent effect which is nmuch greater than.is
achi eved through the use of only one or two of these materials at

—

equi val ent7tqncentrati ons. 47 Alth the reason for-this result is -
not known @ appears that the quaternary ammoni um halide has a
pot enti at Nhg

/\
/ =

r er- gistic effect when it is conbi ned 'hn a su{{i Cl ?ééy_
high pro- Porfti aieibhdh e Tessont for | thisgeenlt 18ROt SAOKD; (feﬂ‘% e
used in this invention belongs to a class of. ounds f. ¥ yn er-
condensati on of gaRtathe | JUALATOATYANIPR: &#ﬁgﬁfpg‘n ’&Quigﬁgt'?c”%ffohm
with sufficient ethylene oxide to,predu ‘ JfMieiently high pro- '
pol yoxyet hyl ene gissig effert, ﬁgl ggu e, 1&@@92‘]0 ain conposed of -

recurring [err] &Wié‘émyw_mg%dg‘,gfM&}i,aﬁyae. are known and used for

t heir detergent actrve, wetting.and enul - sifying properties. . The
detergents of this type Vijehneai-ondeddetargint Beedcin thisk nvepaticn hejongs
produced by condensa- tion of . _4-16, and"pr.-ef'erablyoé-oﬂg,mngkgsl of
et hyl ene oxi de vgé ha lamkcotfcompannsta, farned Byt Sonpppfdt E ¥
- , phenol, an alkyl amine, or an :alipl;a'tic alé_ohol with sufficient
ethylene oxide to produce a compound having a polyoxyethylene |
chain within the wolecule, j.e., a chaip composed of recurring.- -
( -o”-cuz-cnz- ) g’fmipﬂ. Hany :Icon'plou_t_sds 'ot" this type are known
and used for their detergent, surface active, wetting and emul-
sifying ptépe:tiés. The dététgé_nts- 6£_. this type which are
used in the present itiv'e'n_t-i'on are those p_roduced by condensa-
tion of 4-16, hnd-.prgfei'_abl_y 4-12, moles of ethylene oxide
with 1 mole of a compound selected from
fl)+an aikyl phenul hiving 1-12
carbon atomc in the alkyl gcoup: (2) an alkyl amine having
| | _10-1.8. carbon atoms in the alkyl
. group; (3) an aliphaiic alecohol having _

10-18, ca:bo_n'at.oms__ in its molecrle; and (4) a hydro-
p‘hobi'c base formed by condénsir-g_ propylene oxide with propylene
glycol. Mixtures of two ér_mor_e of the non-ionis detergent
groups identified above may also be used. The numtur of moles
of e_t'.'hylene oxide which are condeused with one mole of parent
compound (i.e., the alkyl phenol, the alkyl amine, OT the ali-

: ph'étic.#ico'h_ol.) t}_ep_énﬁs upon the molecular veight of the hydro- _
phobic port.i.bn of tae condensation product. The non-ionic.
iletergent used in the inventipﬁ should have sufficient ethylene

oxide units to insure solubility thereof in the detergent com-

position or in any dilution thereof which may be used in practice



I(IY arr -al’kyl phenol having 1-12 carbon atons in the alkyl group; (2) an
*al kyl am ne having 10-1& carbon atons in the al kyl group; (3) an al.phatic
al cohol . having 10-18 carbon atons in its nole | e and (4) a hydro-
'phoblc base f ormed by~ condensi ng propyl ene oxide with propylene glycol.
M xtures of *two or nore of the hon -ioni C detergent groups identified above

-~y al so be used The nunber of nol es of ethylene oxi de which are _
eondensed with one nole of “parent conmpound (i.e., the alkyl phenol, the
alyyl.am ne, or the ali- phatic al cohol)_gepends upon the nol ecular we i

of "the hydro- phobi-c portion of tie condensat i on product. The non-ionic
det ergent used in.the inventign should have suf ficient ethylene OXIde
units to insure solubility thereof”in the detergent conh.p05|t|on or X
di I ution thereof which mayelg Hiﬁﬁllﬁheﬁb&ttvmh ‘are . condensed with thylﬁ e

-8- The al kyl phenol’s which are . condensed with eth§ Sne oxj.de.to g re
non-ioni c det er geokide ceb igiviehe mwe#ﬂﬁiGndaF!ri%e gd,nin the, dnge ﬁl‘m .

roup contains 1-12. , carbon atons a straight. ar branched chain,
° g those in which the uikyl group gonta ins

1- 12 , carbon atoms in a straight or branched chain,
In a particularly pre-
ferred embodiment the non-ionic detergent 1'.‘ ni;tu;e of de-
S | tergents produced by condensation of 75% of 8-12 moles of
" ethylene oxide with 1 nole of nonyl phenol and 25% of 4-5 moles
of ethylene_oxide with 1 mole of nonyl phenol. Examples of
other suitable alkyl phenel-ethylene 6xide condensation products
" are those in whicﬁ the hydrophobie portion of the product is |
formed from methyl phenol_(cresol). ethyl phenol,
_hexyl phenol, octyl phenol, decylphenol, dodecy;phenbl. and
the like. . )

" Other non-ionic detergents which can.be used in tae
inventiorn are those wherein an alkyl amine or aliphatic alcohol,
in which the alkyl group in each case has

10-18 , carbon «toms in a straight or branched

chaih.ié condensed with
| 8-16, and preterably 9-13, moles of ethylene oxide.
Examples of such compounds are the condehsatiOu products of
ethrlene oxide with_decylamine, dodecylamine, tridecylamine,
hexadecylamise, octadecylamine, and the like; and with decyl
_aleohql. dodecyl alcohol, tridecyl alcohol, hexadecyl alcol:inl,
octadecyl alcohol and the like.

The second ingredient in the synergi«tic combinacion
of surface active agents used in che invention can be a terti-

ary amine oxide selected from the following:



In a particularly pre- ferred enbodi nent the non-ionic detergent is a

m xture of de- torgents produced by condensation of 75S% of 8-12 sol es of

et hyl ene oxide with 1 nole of nonyl phenol and 251 of 4-5 m)l es of ethylene *
oxide with 1 sole of nonyl phenol. Exanples of other sditable alkyl

phenol - et ne oxi de condensation products are those in which the /hsvﬁ\\\

hydrophob(zfgxrtion of the product is fornmed from nmet hyl phenol 4‘

(cresol), Byl phenol, hexyl phenol octyl phenol; decyl phenol. i

dodecyl pheref, and the like. Qher no % ionic detergents whi ch can be us‘aj

in the inventioz. are those wherein an alkg amne or aliphatic alcohol, in
1

whi ch the al kyl ﬁlbuallklyleaﬁ] (lower halkyd) 1eminesoxides cin whichst rai ght.

or branched chai condensed 16, .and ref r.abl 9-13, ol es
of et hyl enctlagi 8LKky ix S‘H &éﬁlgonﬁ99n9§ ﬁleﬁns%!?b?ﬂproducts

of ethyl eneypiide gl %@%@%E@aigﬁ@& ﬁ%ﬂeg B9 Mool

hexadecyl ant ecy am ne kes an

dodecyl al cpower alk§dcgroupshihcliudeabetyeenl Cthml:thWoﬁl'&@&Qk and
the Iike. The second ingredient in the synergistic conbination of surface
active agerizsamp&asu oft rs;zctlnvtqrtiaaryaqmgeeaoxédes useful in the
invention include lauryl dimethyl amine oxide, myristyl
dimethyl amine oxide, and those in which the alkyl
group is a mixture of different chain lengths such as | \_j
lauryllmyristyl dimethyl amme oxide, dimethyl
cocoamine ox;de, dimethyl «hydrogenated tallow) amine
oxide, and mwristyl/palmityl dimethyl amine oxide.
(2) Alkyl di (hydroxy lower alkyl) amine oxides
in which the alkyl group has 10-18 carbon atoms, and can
" be straight or branched thain._ The alkyl group can
contain 0 to 2 ether linkages, with 1 alkyl moiety
containing from 10 to 15 carbon atoms and no ether
‘linkages and the lower alkyl groups having 1-7
carbon atoms. Examples are bis (Z-hﬁd:okyethyl)' -
cocoamine oxide; bis (2-hydfoxyethy1)'tailowamine
oxide; bis (2-hydroxyethyl) stearylamine oxide;
and bis (2-hydroxyethyl) tridecyloxypropyl amine
oxide. | - |
(3) Alkylamidopropyl di (lower alkyl) amine
oxides in which the alkyl group has 10-20, and preferably
.12-16 carbon atoms, and can be straight or branched chain.

Examples are cocoamidopropyl dimethyl amine ox1de



L]

ary am ne oxi dle' selected fromthe foll ow ng (1) Alkyl di (lower alkyl)
am ne oxides in whi.ch the al kyl group has 10-18, and preferably 12-16
Carbon atons, and can be straight or branched chain. The |ower alkyl

groups i ncl ude between 1 and 7 carbon atons. Exanples of such tertiar
!gée

oxi des useful in the invention include |auryl dinethyl am ne ,
% di met hyl ami ne oxide, amd8#ose i.n which the al kyl group.i
'm'x%_gre of different in lengths such as lauryl/nyristyl dinethyl
oxi 0¢, di met hy| ®B8c amideprepybt dimetbydr egeiré cskide) ow) anine

over al Kyl ) am no. o§taes ALY BEBARARE pREREE, thotndihbne. Lor oors
and can be stroabky 1o§rb}?1md 19218} anl 'ﬁler#@éf¥#grgni%atzgq&cont ain 0 to 2

et her |inkages, with noi ety cont al carbon atons

and no et her Ii%ﬁhen MheMmamlwls@'ﬁ.@hthori bgahchedar bon at ons.
Exanpl es a‘r; bi Sh&% hydr oxyet hyl ) cocoam ne oxi de; bis (2-hydroxyethyl)
tal | owam n chain, ' i} '-

ne

Mixtures of any 2 or more of the amine oxide

_detergents identified above may also be used.




‘oxi de; bis (2-hydroxyethyl) stearyl-am ne oxide; and bis (2-hydroxyethyl)

tri decyl-oxypropyl anine oxide. (3) Al kylfwi dopropyl di (lower alkyl) amne |,
oxi des in which the al kyl group has 10-20, and preferably 12-16 carbon f
atons, an ay be straight ' (o] ' yl. .
di met hyl oxi de - Bﬂ-e%%ggtgg 1gém}gmggggpggl}ﬁdﬁdﬁg?ﬁyﬁgg?n{?ngggé?geﬂ* _
(4) A kyl Yoyphol §iseiexicenbinarisn of stefaiekuctiveupydras ¢anlBe andmphoteric
preferably 12-16, carbon atons, and can be straight or branched 5 chai,
M xtures of any Xefrengent stleqted,frae the Feldevingagrovp.duhereined above ~
may al so be used.  Alternatiyel ' t he, s congﬁicggredi ent .i %he syner-

gi stic conbination of surfaee tﬁ vgnabiﬁﬁ ﬁf %ﬁPEﬁﬁgﬁﬁge e

. 10 to - . 14 carbon atoms.

R, and R3 are each selected from
methyl and ethyl radiéaléé and
Ry is seizcted from
'methylgne, ethylene and propylene radicals.
(1) Betaine detergents having the formula .
Ry 0 O
l _
R)— r|¢+_a4_c-o‘
R3 : . H3
'A suitable examnle is (clo—cl4)n-alkyl—-f*CHzgo'

CH3
(2) Alkyd bridged betaine detergents having the
formula Ra

Ry~mCH g—C—N——CHoCH,CH5—N* _34_Eo‘

Ry _
A suitable example is - PR
| CH s
0 r3 e
) ; . ' | I -
(€19=C14’n~alKyLl—CH ) —CN—CHCHyCH—N*—CH,C0
CH,

(3 Imidazoline detergents having the formula

CH,COOH ﬁ’.
&
R— C——N —R;—0—CH;CO~
o
N CHy

%



P

detergent selected fromthe follow ng group, wherein R is an al kyl radical
containing from10 to 14 carbon atons. R and R3 are each sel ected
for om net hyl" and ethyl radicals; and is sei cted from nethyl ene, ethyl ene
and propyl ene radical s. (1) Betaine detergents having the formula [err]

//Le%;] A suitable exanple is [err] &err] (2) Al kyd bridged betaine °. >
ergents having the formla 1 - [err] [err] R3 A si | e
. exaane is CH[err] (g) I ter,gents having the formula |
exanpl B shitd81e' bREmPlecnde" .
' ?H COOH !.

2
In- alkyl—ﬁ—N —CH,CH,0CH,C0

V4

2
2

(4) Alkyliminopropionate detergents having the

(€40 C14

formula
H

5 Rl-N-CHZCHZCOOH

- (5) Alkyliminodipropionate detergents having
the formula

_ACH,CH,CO0H

R -—N

CHZCHZCOOH

(6) Ether bridged alkyliminopropionate

10  detergents having the formula
H

{
R I—OCHZCHZQHZ—-N—CHZCHZCOOH

- (7) Ether bridged alkyliminodipropionate

detergents having the formula

\,_}"’ B CH,,CH,,COOH
: | R1 OCHZCHZCH2 Q:: :
: CH,,CH,,COOH |
15 (8) Coc01m1dazollne based amphoteric detergents

having the formula
R, — -P"'—cn OCH.CH.CO"
17 TCHOCH

N CH t
\Cﬁ$ :
| 2
Mixtures of any of the amphoteric detergents
with one another and with the amine oxide detergents

20 listed above may also be used.



A suitabl e exanple is CH2COOH [err] [err] 2 2 (4) A Kkylim nopropionate
detergents having the fornula H5 R1- N CH 2CH2COCH (5) _
Al kyl i mi nodi propi onate detergents having the formula [err] R-N2 2 (6) -

Ether bridged al kyl i mi nopropi onate 10 detergents having the fornula H R .
[err] 1 2 22 2 2 (7) Jgther bridged aIkyI|n1nod|prop|onate fihja‘

g

The third ingredient in the synergistic : A
combination of surface active agents used in the
invention is a quaternéry ammonium halide surfactant
having the formula _ |

’Ts
Rs——ll—-Rs + X
b 7

Quaternary ammonium halide surfactants used in the

invention are selected from: | - R
| (1) Compounds wherein Ry and RS are lower

(i.e. C -c7) alkyl, and prefe:ably methyl groups; R, is a
C8 clO alkyl group, a benzyl group or an ethylbenzyl group;
R8 1s.an alkyl group having 1-18 cérbon atoms substituted
with a phenyl group, or an alkyl group having 8-20,

and preferably 8-18, carbon atoﬁs; and X is a halogen,
preferably chlorine. Examples of suitable quaternary
ammonium halide surfaétants include dioctyl dimethyl
ammonium chloride, octyl decyl dimethyl ammonium chloride,
didecyl dimethyl ammonium chloride, (Clz 18)n—alky1 -
dimethyl benzyl ammonium chlorlde and (C12 1“)n-a].'ky}.
dimethyl ethylbenzyl ammonium chloride. In one embodiment

of the invention the quaternary ammonium halide surfactant

used is a mixture of (34% by weight Cié'and 16% by weight
Cla)n-alkyl dimethyl ethylbenzyl ammonium chloride, and

(30% by weight Ci4 15% by weight Cigr 2 1/2% by weight

C,, and 2 1/2% by weight Cle)n-alkyl.dimethyl benzyl ammonium
chloride.

S
~



detergents having the formula CH CH COOH 1 2 2 2 Jerr] 15 (8)
Cocoi m dazol i ne- based anphoteric detergents having the fornula [err] N

M xtures of any of the anphoteric detergents with one another a WM th the
am ne oxi de detergents 20 | i sted above nmay al so be used. 7 The

/}%?Juifingredjent in the synergistic conbination of surface active agents
< used in the invention is a quaternary a¥@roni um hal i de surfact ant havi ng
the formula [err] Quaternary anmoni um halide surfactants used in the

i nvérftion are sel eC2 ydcompondd) wﬁ@mup@s vmsemed rgj;&,@edlaﬁegr e | ower
' (i.e. cl-c7) alkyl, and preferably methyl groups;
RB is an alkyl or phenyl-substituted alkyl group
having 8-20, and preferably 8~-18, carbon atoms; and
X is a halogen, preferably chlorine. _
(3) "Ethoquad" (Registered Trade Mark) - compounds
wherein R is an alkyl or phenyl-substituted alkyl group

having 10-20, and preferably 12-16 carbon atoms; R, is

W 1owef (i.e. 61407) alkyl and preferably a methyl °
group; R, is ('CHZCHZO-)xH; Rg is (-CHZCHZO-)y H,
with the sum of x + y varying between 2 and 5;
and x is a halogen, prefe:&bly chlorine. A suitable
compound is (Clo-cla)n-alkyl methyl dihydroxyethyl
ammonium chloride, which is sold by Armak under
the trade name Ethoquad (RTM) C/12. Less satis-
factory results would be obtained if similar compounds
were used in which the sum of x + y is cbnsiderably
grater than 5 and, therefore, outside the scope of the

-claim. For example, a surfactant system including a
quaternary ammonium halide surfactant as described above but
in which x + y = 15 would have less emuisifying power than
a system including (Clo-cla)n-alkyl methyl dihydroxy-
ethyl ammonium chloride.

In the surfactant system concentrate of the

- invention, the non-ionic detergent is present in
a concentration of 25-75%, and preferably &40-50%,
by weight; the tertiary amiﬁe oxide or amphoteric
is present in a concentration of 5-65% and
preferably 5-10%, by weight; the quaternary

ammonium halide is present in a concentration of



(i.e. Cl-C7)

al kyl, and preferably nethyl groups;R7 is a C8-Cl0 al kyl

group, a benzyl group or an ethyl benzyl group; R is an
atons substituted with a phenyl group, or an alkyl-group having ‘
ferably 8-18, carbon atons; and X is a hal ogen, preferably

1-18 car
- 8-20, an
chl ori ne.

mpl es of suitabie quaternary ammoni um hal i de surfactants ;}\

I ncl ude dioctyl dlnethyl annnnlun1d ™ de, octyl decyl

chl ori de, di

benzyl a?rm)n?ﬁc T :TFF&? aﬂg E’?N graﬁ"-d»d. %%@1

chloride. In ogieeﬁggﬂdégefg 03?3?24;5&%@&5@ Jf‘lEﬂ%@

surfactant use

Cl14) n- al kyl

-157 by wer ght C16 2 1/ 2% by wei

I.S a .mXxture o by -weight Cl

al kyl group having

dlnethyl annnnlu
kg dlnethyl
annnnlum

ni um hal i de
simeight '

di el gly| condghbeatibnsmodniacvis cimghedbmti,’som byswei ght C14,

di met hyl benzy|desdsablen ewsmesporateli-%)
Cl- Qécé‘é‘&y rgﬁucgngf %%lty rEezterfyeréﬁﬂ}"'%‘?sop'::ol::anol

A particularly preferred surfactant system

| ower (i.e. 5

10

15

ght Cl12 and_2 1/2@6by melg ht - C18)n al kyl

rein [err] are

concentrate of the inventzon is described below

as Example 1.

' EXAMPLE I- SURFACTANT SYSTEM CONCENTRATE -

INGREDIENT

Non-ionic detergent -~ condensation
product of 9-10 moles of ethylene
oxide with 1 mole of nonyl phenol

Tertiary amine ox1de-1aury1 dimethyl
amine oxlde

Quaternary ammonium halide -- (C'o 14)
n-alkyl methyl dihydroxyethyl ammonium
chloride

Emulsion stabilizer -- isopropanol

Water

% BY WEIGHT

44,2
7.2
10. 2

2.9
35.5

—



®

[err] is an alkyl or phenyl-substituted aljgyl group having 8-20, 9ng
preferably 8-18, carbon atons; and X is a hal ogen, preferably chleg;--. (3)
"*Et hoquad" (Registered Trade Mark) conpounds wherein RS is &n al er
phenyl - substituted al kyl group having 10-20, and preferably 12-16'carbon

Tanoms; [err] is lower (i.e. TEE-%?@ hyF &Y\%F?f OfcFEBIBL & TmdEnGPrRisdo iRy
s en ' - 0-)v:-H. with the. X+ Vo varyi el .
B andox 16 a ha BENSE priaksptte et B TNEAE ik pdrdE o MR CLNE A 8i2EL-

orilne. e Co

- (C10¥CL4) n-al kyl nghBybréliuandr euumd intedaBuTss WH BRbAp1Le 1 VRhESudS 89! d1bY

Armak under the trade hame Ethoquad (RTM C/12. Less satis- factory results
woul d be obtai ned iis gipriraripadnpdvantageco tlsccdurfiactarth sylseesunf athex in-y
is considerably grater than 5 and, .t herefore, outside the scope of the

claim For exanpl eVeRtien rtetahhess - prrivfiniiclg Beqtesmurleied alfmitonthe
e et ont BRAHEEE e e S Rl pheadian L SR e
di hydroxy- -ethyl aRRaHNF£dM @hirde. sdphrate arédAfdndNingyed RIRLSQNCENtiAtae rol
the invention, the non-ionic detergent is present in
' : lated advantage that these 14 end products need not be shipped
from the manufacturer to the actual user. Shipping costs are
reduced by formulating the end products in greater proximity
U ' - to the end user than thé traditional distribution systems re-
‘lying upon shipmeﬁt of fully diluted .end products.
Incorpo:afed in the compositions of Examples II
through Vv, VII through XI, XIII and XV are conventional builders
commonly used in conjunction with syathetic detergen;s which
function to improve the detergent properties of the compositions.
The builders are typically alkaline salts such as thé alkali
metal carkonates, phosphates, ard silicates. 1In additicn toc
" improving Lhé detersive properties of the dompositions, sucn
" builders control and maintain the pH of the bath, modify the
w adsorption of the detergent on th; substrate and/or the soil
~ - and act as suspending or peptizirg agents. Examples of suit-
able builders for use in the invention include sodium tri-
polyphosphate, totra sodium pyrophosphate, trisudium phosphace,
sodium carbonate, sodium orthosiiicate, sodium metasilicate
‘and the corre.iponding potassium salts. Alkali metal hydroxides
such as sodium.hydroxide and potassium hydroxide are used as

builders when a higher pH is desired. Sodium hydroxide is added

to the detergent compgsitions of Examples IV, V. VI, XII and XIII.

- T P L - s s e o e

1



a concentration of 25-75% and preferably 40-50Z, by weight; the tertiary
am ne oxi de or. anphoteric-is presenti|1;1§pncentration of .5-65% and
preferably 5-10% by weight; the quaternary ammonium halide s present ina *

concentr, n of 13a - 8-50% and preferably 8-15% by weight: and the
remai nd wat er. . Because of the relatively high concentrations of AN
active i edients, it is dfs nalrke poincipalpingtedibnE byedveirgm\eoéuaf&}-

vi scosi-ty reduci ng agent, preferabl' i soprropanol . A particularly preferrqg

surfactant syst emmngvﬁtﬂat%f @xapp |¥1«/éﬁm§n5¥§f%@l"l‘%éﬂ 38R Bave a
Exanmpl e |. EXAVPLE | .- SURFACTANT YSTEM GRERIE
% BY WEI GHT Non- |cfrﬁ'@°8€¥eF%e?ﬁnera§ o TR “B’“g@‘ sdtet oF°‘Jé "0 ‘ol BSToT CT

ethyl ene oxide w t{! kodn! €s qo@%hs?@@f‘@ot productxorﬂ%fzaTGéééﬁe‘x‘xtaﬂff@ct
oxi de-l auryl di methyl

and in many app’iC4tzons, including the mechanical or hand-
-mopping of a flopr,_fqam is undgsirable. Accordxngly. the
L cleaning compositions 6f_Example§_II through VIII include small
| quahtities of an_anti-foam_agent in a concentration sufficieht
to pfeveat foaming. Typically, small co:gentrations.on the
order qf_.oo;-.clt by weight_o! an anti—£o§m agent can be usedk;J
The anti—fq;m_aqgnt can be any conventional type, including —
.thoge_basgd“on silicones (e.g., methyl polysiloxanes) or other
watétfinsoluble oils of iow vglatiiity and strong spreading
power. Other aﬁti-foam agenté.which can be used include gly-
ceride qils. fatty acids, and hiqﬁer alcchols and glycdls.
in the cleaning compositions of Examples III, IV, X,
X1, XIII and XV tetrasodium ethylene diamine tetraaéetate {tetra-
- sodium E.D.T.A.) is included as a wator softening agent. Tet-
. rasodium E.D.T.A. has the advantage of :etaining its water
- softening power at higher temperatures than other traditional .-
water softeners, thereby being suitable for high temperatufe ~
applications such as in 1ocations where steam is generated.
The following is a preferred compcsition ~f a degreas~
ing cleane: for hard aurface applications made in accordance

with the present_invention:



15 am ne oxi de 7 .2 Quaternary ammoni um
halide --: (CJéerr]) n-alkyl nethyl dlhydrgf&ethyl annnnluntchlorlde
»10.2 Enul sion stabilizer -- |sopropanol 2.9 Water éZ§
35 5 The surfactant system of Exanple | is conbi-ned with other
edlents and dilsuted with wate xgﬁpﬁgarq&tbebﬁﬁhgisﬁﬁgrc'gxﬁgnproducts
I \fied below as Exanples Il t pal—_advant age of
'the surfactant system of the in- vention that these 14 producWEIGHN be % BY
f omeut at ed cl ose t CNGREDPENTIt of actual use fromonly oﬁ&&&yrtdggabt SWETEHT

rather than fromthree separate detergent ingredients. s a re-s l|lated
advant age t hat. theé%"1%°§ﬁ%F ﬁﬂ&GEt§°?ﬁﬁﬂf‘ﬁ6g be shlpped ??on1tﬁe3 3.4
manuf acturer to the'EXaME ser. Shippi ng costs are reduced by formulating
the end products |rgdy§ggtF5:ggdpgenlty to the end user than the fragitionak
distribution systens re- lying upon shipnment of fully diluted end products.
| ncorporated i n t hesoxdiumodetasildicate Bxaxyiydsods t hrough V, VII, ©heasigh 2.6

XI'I'l and XV are conventional builders )
' _ - Tetrasodium Pyrophosphate - technical
grade , ' - 0.113 1.3
Water o .964 8.0  91.0
Defoamer '. - 0.33 gm .009
S Dye to suit | 0.12 gm
N _

The composition of ﬁxample'II is homogeneous and
séable against phase separation. It can bc diluted with up
to 100 or more parts of water to provide detergent solutions
useful for a wide variety of hard surface cleaning applications.
’ The composition of Example II was ilested By diluting
it with waﬁer in the ratio of about 20 parts ¢of water Lo 1 part
of detergznt concentrate. Aboﬁf 4 ounces of the diluted solu-
tion was placed into a beaker and about 2cc. each of a vege:aple
" o0il and a used auvtomobile crank case oil were added. On stir-
U -:ing by hand, the vegetable and petroleum cils were emulsified
. immediatoly.
For comparisqn. the above test was repeated using
"a detergent soluticn prgpared.from a commercially avaiiable
hard surface detergent in whiéh ﬁhe detgrgent is part;y,com-
posed of ethylene glyeol monoﬁutyl ether (butyl Cellosolve) (RIM).,
Wnen diluted to giﬁe”a detergenilsolution cont-ining =a equal
concentration of actiVe.ingreaients; the épmmercial solution

was pnable_;g_émul;ify the added vegetable an® mineral oils.



typicall

comonly used in conjunction with synthetic detergents which function to
i nprove ke detergent properties of the_ gposi tions. The builders are

[y kaline salts such as the alkali metal carbonates, phosphates. *
¢s. In addition to inproving the detersive properties JOi‘Ethed_ .
, sucn buil dersggpngr Rd @B Nt el B8 s PEhHoviedeabad RAPS
t he adsorption of the detergggt o%cto?]’e subsfrateeand/sor F?hgtesml and pg%tjg’s '
suspendi ng or . pept éédurte agedimendedinyl eheoChemiidal sbeeidlitidar Bahwfadtueek ],
the invention include sodiumtri- polyphosphate, tetra sodi um . L
pyrophosphat e, triAseRciatioensphentatiyedMahhedy Fevised %bﬁ/dm'orfﬁwdﬁlfﬂate,j
sodi um net asi | i cat g_and ;the co ondi ng_pot assi um salts. al | ta N
hydr oxi des such asggﬁyﬂﬂ%&%éfi%eﬁﬁa gStlg%‘%% '8?%%%523&31{5%%% Sprfaces™).
bui | ders when a hi ghegndhldst,dg5aéLbane?d L0AEEILAXKIE ia whfed Maint
det ergent conpositions of Exérrgl es Iqav, V. V1, .XI'l and X ITI. -15- [P%e _
three principal ingeeeimntkedubpdneans lof stahdmtd arstspencilOanBxarPions which

bei ng.surface active agents, have a tendency to generate copious quantities
of foam The pres8fecARRLirdannier rﬁﬂ"ﬁ?@&éﬁ'ga#'vc%ﬁipﬁomﬁﬁﬁ%# ge the painted

detergent effect surface to form a series of lines. The detergent to be tested

is evaluated for its ability to remove or reduce the intensity
of the lines on the glass panels using a Gardner Strightline _
Washability Apparatus. The effectiveness of a test detergent
solutioh is evaluated against the performance'of a standard -

solution haﬁing the following composition.

Sodium carbonate ' 0.5% by weight
Sodium tripolyﬁhqsphate 0.2%

'Ethylene glyco'l ronobutyl ether  5,0%

Non-ionic detergeat (cundensa- 0.5%

tion product of 1 mole of

octylphenyl with about 10 moles

of ethylene oxide) :

Water : - . | 93.6%

Total "~ 100.0% NS

The detergent concentrate of Example II, diluted to
a water content of 93.8% to matecn thé standard solution, was
evaluated agaihst the standard. .fo: use, each concentvate was.
" diluted with watér in the.iatio.of 20 parts water per 1 part
of conceﬁtrate. The resu;tg showed that the solution o the
‘invention was more effectivg in reﬁoving or lightenirnyg the
applied markihgs. The'éohcent:ate of Example II achieved a
réting of 7 (tbﬁél remoVal) for_ﬁhe crayon markings, and a rat-

ing of 6 (faint trace of soil remaining) for the pencil markings.

L

. T T S ey e S e o



F 4

_and in many applications, including-the nmechanical or hand- nopping of
floor, foamis undesirable. Accordingly,-1$e cleaning conpositions
€xanmples Il theough VIl include small quantities of an anti-foam agt n
~a concentration sufficient to prevent foaming. Typically, snal
~<Qneentrations on the order of .001-:G0 by weight of an anti-foam agent

_- cah beused The anti-foampgeph fAR Nd ERRNp LW 2Nt ERAIGH XIQ, atd Wendieng

t hase ‘based on silicones (e.g., methyl polysiloxanes) or other

wat¥ef <i nsol ubl e @ilesniig |cdnpoel eions trpatnalr e tformylaped fifiomg theveoncentrated
anti-foam agent's which can be used include gly- ceride oils, fatty acids,
and hi gher al cohslusfastanf \By§tsm 9 ﬁﬂﬁé‘!’&?eghi. ng conpositions of Exanpl es
11, 1V, X, XI, XIlIl and XV tetrasodi um et hyl ene di anm ne tetraacetate
(tetra- sodiumE. D.T.A ) is included as a water softening agent. Tet-
rasodium E. D. T. A, has the advantage of retaining its water softening power
at higher tenperatures than other traditional water softeners, thereby
being suitable for high tenperature applications such as in | ocati ons where
steamis generated. The following is a preferred conposition of a degreas-
ing cleaner for hard surface applications nmade in accordance with the
present invention: '

K{J
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-16- EXAMPLE |1l - DE SI NG CLEANER VEI GHT BY | NGREDI ENT

© GALS. (I'b.) VEI GHT rfact Ant system concentrate , . 036 _
0.3 3.4 (Exanple |I) Sodi um Car bonat e E .
0.15 ' Sodi um Metasilicate - Anhyggous 0. 225
2.6 Tet 'un1Pyrophosphate - technjcal grade -Lj
0.113 . Wat er _ _ _ : . 964 8.0 e
91. 0 Def r . ) - 0.33 gm- .009.
to suit - : *0.12 gm The conp05|t|on of

Exanple Il is hompbgeneous and stable agalnst phase separation. It can be
diluted with up to 100 or nore parts of water to provide detergent

sol utions useful for a w BRAMBLEeTI Iok mmNiRHUSEHﬁTEIeanlng appllcatlons

The conposi tion of ExapBGREASERGS EMBYISIFIER AND/GIIANER W th vater in the
rati o of about 20 parts of water to 1 part o etergent concentrate. About

4 ounces of the dituted solu- tion was placed into a beaker and about 2cc.
each of a vegetable oil and a used autonobile crank case oilzwﬁée added. On

stir- INGREDIENT GALS. WEIGHT(1b) WEIGHT
Surfactant System «336 .0.3 : 2.5
Concentrate(Example I) ' '
- Sodium Metasilicate - . - Y
Anhydrous _ 0.222 2.6
g Tetrasodium E.D.T.A. | 0.72 - 0.8
? Defoamer o 0.33 gm 0.009
Dye to suit : ' ' 0.12 gm
Water 964  7.98  ‘93.1

O



7 .
ring by hand, the vegetébke and petrol-eumoils were enulsified . mediatoly.
For conparison, the above test was repeated using a detergent solutlon
prepared from a commerci al l'y avail abl e hare surface detergent in which the
detergent is partly com- posed of ethyPéHb-egcoI nonobut yl et her (buydyl
CekF oIve) (RTM. Wen diluted to give a detergent solution contm:ﬁéﬁ%Sa

_&qua centration of actlve i ngredients, the eommercial solution
unable,to emul zify the added vegetable and mineral oils. For a second -
test,™fhere was enployed a-test pro- , cedure recommended by the Cheni cal

Speci al i ti es Manuf act urer Association (Tentative Met hod, revised 3/15/74,

"Evaluating the Rel ative E? SAMP O?%Egﬁﬁii?” Pai nt ed

Surfaces"). In the test, Rhﬁ dard white paint
were marked by neans of sta §§?§ﬁ@e§?GB§3 QW? tE@¥§§@ﬁs whi ch are applied
under controlled increasing pressure to the painted surface to forma
series of lines. The detergent to be tested is evaluated for its ability to
remove or reduce the intensity of the lines on the glass panels using a
Gardner Strightline Washability Apparatus. The effectiveness & BYtest

det er gent INGREDIENT S GALS. WEIGHT(1lb) WEIGHT
Surfactant System .036 0.3 3.4
Concentrate(Example I)
\/ Sodium Metasilicate -
Anhydrous - 0.222 2.5
. Tetrasodium PyroPhosphate -
- Technical grade 0.099 1.1
Sodium Hydroxide ~0.105 2.2
Tetrasodium E.D.T.A. 0.069 0.3
Defoamer ' o ©0.33 gm  0.008
Dye to suit
Water 0.964 7.88 90.0




E

solution is evaluated agai nst the performance of a standard sol ution having

t he foll ow ng conposition. Sodium catbonate 0. 5@6by wei ght
Sodi um tripol yphosphate - 0. 2% Et hyl ene gl ycol xvobutyl ether 5.0%
Non-ioni ¢ detergent (cvndensa- 0.5% t+2h=product of 1 nole of octyl phenyl

Wi th "abof 0 nol es of ethylene oxide) \Water 93,/
8% Tot a 00. 0% The detergent concentrate of Exanple 11, diluted to a ﬁf

wat er cauitient of 93.8 to match the standard sol utiom, was eval uated
agai nst tfe standard. For use, each concentrate was diluted with mater“fn
the ratio of 20 parts water per 1 part of concentrate. The results showed
that the solution of %ﬂﬁe&l 2R i‘ﬂﬁ{ée tlve in renmoving or
Ilghtenlngy t he ‘appl | &d Exanple Il achieved a
rating of 7 (total ﬁﬁ@“¥%ﬁﬂﬂ¥rﬁ#¢ﬂ$@ﬁERand a rat- ing of 6

(faint trace of 50|I renalnlng) for the pencil markings.

INGREDIENT "GALS.  WEIGHT(1b) ﬁém
Surfactant System - ' |
Concentrate(Example I) 0.36 0.3 - 3.4 -
Sodium.Metasilicatg 0.22 2.5 ~
.Tetrasodium Pyropﬁosphate . 0.098 1.1
Sodium Hydroxide ' 0.2 2.7
Defoamer ' - 0.23 gm |
Dye to suit
Water ” .004 0.03 90.0




e followng Exanples |1l through XIV are other cleaning conpositions that

are fornmulated fromthe concentrated surfactant system of Exanple |

-19- EXAMPLE [ 11 - NON PHOSPHATE DEGREASER, EMULSI FI ER AND CLEANER % BY
| NGREDI ENT, - GALS. VEIGHT(Ib) - WEIGHT Surfact anj<System
. 336 0.3° 3.5 Concent ~22a( Exanpl e 1) .Sodiun1thasiE§§¥te -
~ Anhydrous 0. 222 2.6 Tetrasodi um BB T. A .
Q. 72 0. 8 Def oaner 0.33 gm 0. 009 Dye
S tossuit 0.12 gm Wat er . 964
;1“98 93.1 =~ -20-

EXAMPLE VI HIGH STRENGTH STEAM CLEANER

% BY

INGREDIENT | GALS. WEIGHT(lb) WEIGHT - N
Surfactant System N
Concentrate(Example I) .036 .30 3.4
o Sodium Hydroxide a3 49
Sodium Gluconate 075 0.8
Defoamer , | 0.33 gm
Dye to suit |
Water - o 964 7.9 90.8

e



EXAMPLE |V - STEAM OR SSURE WASHI NG DEGREASI NG DETERGENT % BY, | NGREDI ENT

"GAL. M5. VAEI GHT(1 b) VEI -Surfactant System .036. 0.3

3.4 Concentrate(Exanple 1) Sod|un1thaS|I|cate - Anhydrous o

0.222 2.5 Tetrasodlun1Pyrophospha? - Techni cal grade : }
0. 099 At SOdIUﬁ]FNdrOXIde : : 0.105 2.2 jun
Tetrasodi u T, A 0. 069 . 0.3 Defoaner L
0.33 gm 08 Dye to suit Water 0.964 7.88 ;li)
90.0 - 21~~EXAVPLE V - H GH PRESSURE SPRAY CLEANER AND HEAVY DUTY Lo
DEGREASER % BY | NGREDI ENT GALS. MEIGHT(I b)  WEI GHT '

EXAMPLE VII - AMMONIATED FLOOR STRIPPER AND DEGREASER

INGREDIENT oaLs.  WeGHT(ip) mETGHT
Surfactant System , a
Concentrate(Example I) .036 0.3 3.4
Sodium Carbonate .15 1.7
Sodium Metasilicate «225 2.6

{ Tetrasodium Pyrﬁphosphate - .113 1.3
| Ammonia ~ .053 0.6
Defoamer o 0.33 gm 0.008.

Water .964 7.95 90.4




B

-Surfact ant System Concentrate(Exanple 1) 0.36 0.3 3.4 Sodi um
"Metasilicate 0. 22 2.5 Tetrasodi um Pyrophosph
- 0.098 _ 1.1 Sodl um Hydr oxi de -2lm 0.24

Def oaner . . _ 0. 23-gm Dye to suit Water .

/QQ/ 0. 03 ' 90.0 -22- EXAMPLE VI H GH STRENGTH STEAM CLEANER %
BY"I DI ENT GALS. VEIGHT(Il.b) WEIGHT Surfactant System
Concentrat e( Exanpl e 1) . 036 .30 3.4 Sodi um Hydr oxi de

A3 4.9 Sodi um G uconat e . 075 0.8
Def oamer 0.33 gmDye to suit Water .
964 7.9 ESMMPLE VIII HEAVY DUTY DEGREASING CLEANER
- ) - % BY
INGREDIENT GALS. WEIGHT(1b) WEIGHT
Surfactant System : | | a
Concentrate(Example I) .0384  .325 3.7
T Sodium Carbonate . W15 1,7
% .
Sodium Metasilicate .23 2.6
" Tetrasodium Pyrophoéphate .115 1.3
Dye to suit
Water .9616 8.01 . 90.7

i



. -23- EXAWPLE VII| - AM\%/_A[\TED FLOOR STRI PPER AND DEGREASER BY | NGREDI ENT

GALS. VEEI GHT('l b)  WAEI Surfactant System Concentrate(Exanple ) . 036
0.3 3.4 Sodi um Car bonat e 25 .15 - 1.7
Sodi um Metg&N i cat e .22 2.6 Tetrasodi um.
Pyr ophospk _ . 113 ' 1.3 Amoni a u
. 053 . 6 Def oaner - . 0.33 gm 0.008. -~
Wat er . 964 7.95 90. 4 -24- EXAMPLE VIT°t .
HEAVY DUTY DEGREASI NG CLEANER r . =
% BY | NGREDI ENT GALS. VIEI GHT( | b) VEEI GHT Sur f act ant
Syst em Concent r at e( Exanpl e | EXAﬁPLg?,&x - CGIEANER - 3.7
| o . . % BY
INGREDIENT S _ . GALS. WEIGHT(1b) WEIGHT
Surfactant System . :
Concentrate(Example I) .0384 .325 3.7
Sodium Tripolyphosphate « 346 4,0 U
- Dye to suit

; Water | .9616 8.01 92.2




>

Sodi um Car bonat e .15 1.7 Sodium Metasilicate
© . 23. 2.6 Tetnggbd[un1Pyrophosphate : . 115 1.3 Dye
40 suit Water . ° ~.9616 8.01 90. 7 - .
EXAVPLE | X -, CLEANER % BY | NGREDI ENT =26- GALS. V\EI_G@)
— VEl T Sur factant System Concentrate(Exanple I) . 0384 .325 - .
3.7 Sodi um Tri pol yphosphat e o . 346 4.0 Dye to suit
Wt er . .9616 — 8.01 ) 92.2 -26- EXAMPLE X -

HEAY “DUTY NON- PHOSPHATE | NDUSTRI AL CLEANER

EXAMPLE X - HEAVY DUTY NON-PHOSPHATE
INDUSTRIAL CLEANER

j . : % BY
INGREDIENT GALS. WEIGHT(1lb) WEIGHT
Surfactant System '
Concentrate(Example I) .038 .325 3.8
~ Sodium Metasilicate -
Anhydrous 0222 2.6
; Tetrasodium E.D.T.A. .07 - 0.8
; Dye to suit



. ~ . : .
% BY | NGREDI ENT . GALS. VEEI GHT( | b) VEI GHT Sur f act ant

© System Concentrate(Exanple I) .038 . .325 3.8 Sodium
Met asilicate - Anhydrous . . 222 ©.2.6 *
Tetrasodi um E. D. T. A, -a7- 0.8 Dye to suit Water

- . 962 7(<§t 92.8 -27- EXAMPLE XI - NON- PHOSPHATE CLEANER % BY .
| NGREDI ENJ+” , GALS. VEI GHT(1 b) ~ WEI GHT Surf act ant Systegﬁ
Concentrate(Exanpl e |) . 038 .3 3.5 Sodi um Car bonat e :fL)
.15 1.8 Sodi um Metasilicate (anhydrous) _ =
. 045 0.5 Borax (5 nol e Sodi um Bor at e) .

. 052 - 0.6
: EXAMPLE XI - NON-PHOSPHATE CLEANER -

: % BY

INGREDIENT GALS. WEIGHT(1b) WEIGHT
.Sﬁrfactént'SyStem

Concentrate(Example I) .038 .3 3.5
Sodium Carbonate | .15 1.8 -
Sodium Metasilicate '

(anhydrous) .045 0.5
Borax (5 mole Sodium “ |

Borate) _ .052 0.6
Tetrasodium E.D.T.A. 06 0.7
Dye to suit

Water . - .962 7.9 . -- T 92,9



P

Tetrasodium E. D. T. A ' - .06 0.7 Dye to suit Water

©.962 7.9 - 92.9° EXAMPLE Xl °-° WAX AND FLOOR FI NI'SH STRI PPER % BY
«| NGREDI ENT . ‘ GALS. VI GHT(I b) VEI GHT Surfactant System
Concentrat e(Exanpl e 1) . 014 .12 =28- 1.4 Sodi um Hydr oxi: ge
—, 2 . 3. 3 Monoet hanol am ne . 086 .72 ‘;42 5
I'Soprepyl Al cohol .01 - . 065 0.3 Dye to suit\¥a¥er
0. 89 7. 30 86.1 -29- EXAMPLE X1l - H GH FOAM DEGREASI NG

CLEQ(NER % BY | NGREDI ENT VEEI GHT( | b) VEEI GHT

PO -

| EXAMPLE XII - WAX AND FLOOR FINISH STRIPPER

S : % BY
INGREDIENT - GALS. WEIGHT(1b) WEIGHT
Surfactant System _ .
Concentrate(Example I) 014 .12 1.4
(_ Sodium Hydroxide .28 | 3.3
. Monoethanolamine .086 72 8.5
Isopropyl Alcohol .01 .065 0.3
Dye to suit
Water 0.89 7.30 86.1

L



Surfactant - Systen1Cbncentrate(Exaane 1), - 0.3 _ 3.5

- Sodi um Metasilicate 0.22 2.6 Seodi.um Hydroxi de
0. 20 2.3 Lauryl Dinethyl Amne Oxide T v
.15 .7 TetrasodiumE. D.T.A. =29- 0.07 . 0.8 Dye __
. to suit o 7.68 . 89.1 - 30- N
EXAMPLE XK' - GLASS AND SMOOTH SURFACE CLEANER AND PCLI SH % BY | NGREDI ENT..- = °
GALS. VIEI GHT( | b) VEI GHT Surfactant System Concentrat e( Exanple I) . ;)
0. 00023 .002 .03 Isopropyl Al cohol 0.184 1.20 =
15. 0 Et hyl ene gl ycol nonobutyl ether 0. 032 . .24 3.0
Water: - 0.784 6.53

EXAMPLE XIII - HIGH FOAM DEGREASING CLEANER

INGREDIENT . WEIGHT(Ib) .%Eﬁgm
Surfactanﬁ System | _

Concentrate(Example I) 0.3 - 3.5
Sodium Metasilicate 0.22 2.6 v
Sodium Hydroxide - 0.20 2.3 |
Lauryl Dimethyl Amine )

Oxide - .15 . 1.7
Tetrasodium E.D.T.A. ' 0.07 0.8
Dye to suit
Water | | | ' 7.68  89.1



&

-31- EXAMPLE XV - SOAP FI LM REMOVER 9@BY | NGREDI ENT ' GALS.

VEI GHT(I1 b) V\EI GHT Surfactant System Concentrate(Exanmple |) . 036

0. 3 3.3 Sodi um Car bonat e "3 : .13 1.5

Sodi um Met asilicate - 7.96 . 2.2 Tetrasodi up o

=Vis osphat e ' .10 1.1 TetrasodiumE.D. T. A

VA2 4.7 lsopropyl Alcohol . 033 .22 .4 \\at er
933 7.57 . 84.7 -32- The foregoing detail ed description of
sevefal pre- ferred exanples has been provided for clearness of under.

. standing only and no Unnecessary |limtate5 under Shoul d be understood

therefrom EXAMPLE XIV - GLASS AND SMOOTH
- SURFACE CLEANER AND POLISH

| - % BY
- INGREDIENT GALS. WEIGHT(1b) WEIGHT
Surfactant System - | I
Concentrate(Example I) 0.00023 ,002 .03
— Isopropyl Alcohol 0.184 1.20 -  15.0
Ethylene glycol -
monobutyl ether 0.032 24 3.0
Water 0.78  6.53 81.9




1. A surfactant conposition conprising; A 25-75% by wei ght of a

non-ionic detergent which is a condensation product of - . 4-16 soles of _
et hyl ene oxide with one nole of a conpgind sel ected from (1)" an al kyl M
phl nol _havi ng 1-12 carbon atons iRA“tAe -al kyl group (2) an alkyl amne __.

havi n - 10-18 carbon atons In the al kyl group (3) an aliphatic aIcohoI\vL
havi n -18 carbon atons; and (4) a hydrophobic base forned by condenS|pg ~
pr o- ne oxide with propylene gl ycol : S, 5- 65% by wei ght of (1) '
tertiary” am ne oxide selected from (a) alkyl di (lower alkyl) amne oxrdé?

4.n which the aIkyI group has - 10-18 carbon atons anA the | ower al kyl

groups have ' roxy | ower aIkyI)
am ne oxides in mhlch Eﬁ%E@?k§ Rgfou§6h£akﬁybiq“ﬂﬂﬁﬂﬁ9

%NGREDIENT : GALS; WEIGHT(lb). %E?gﬂT
Surfactant System

Canentrate(Example I) .036 0.3 3.3
Sodium Carbonate 13 1.5 <
Sodium Metasilicate 20 2.2
Tetrasodium Pyrophosphate | .10 | 1.1
Tetrasodium E.D.T.A. . .42 | 4,7
Isopropyl Alcohol .033 .22 2.4
Water | .933 7.57 84.7




-

10- 18 carbon atons and contains fromO to 2 ether |inkages with % one al kyl

noi ety containing . « from .10 to 1S carbon atons and no et her

Mi nkages, and the, |l ower al kyl groups have 1-7 carbon atons; (c)

__al kylami dopropyl di .(lower alkyl) amine oxigies in which the alkyl gr OpAY- AR
- 3410520 carbon atons and the | ower al kyl groups have 1-7 car -fn 4

at oms; d (d) al kyl norphoFheeferegdesy idp whi.ch the al kyl group has

10- 18 carbon at OMifer@eq( &) -ag arTBhoterl ¢ o 'Fgeﬁiﬁswlp&dbedof réy(?e%a% :

bet aFfie detergents having {1 SSoPABI zedreprby Rfed by, .al kyd bridged DAt aR5es

dei er gent s havi ng stheding "Gﬂl@,[ggé] Or clearness of under-

Ssary limitatio
ns in the § :
rqm..’ | nventzon




[err] (c) LnLdazeLLne_deLergents havrng the formula [err] [err] (d)
‘.alkylrnrnopro ionic detergents having the fornmula [err] (e) .
alkylrnrnod i “u “ t&ﬁﬁgents having the fornmula [err] - '*

- 35- i m nopr opi ondd=det er gents havi ng thé formila —~-
[err] ether brrdged al kyl'i m nodi propi oni ¢ detergents having the foran&l_
[err] ] (h) cocoinidazolineé based anphoteric-detergents having the st _
for - o -

. .
. . - - el .
CIADS: : . :
..

k1

1. A surfactant composition comprising:
A .. 25=75V by weight of a non-ionic detergent
. which is a condensation product of - 4=16 moles of

ethylene oxide with one mole of a compound selected from

(1) an alkyl phenol having 1=12 earion

atons in the aikyl group; ~
(2) an alkyl amine having 10-18 carbon
atoms in the alkyl group; "
(3) ar aliphatic aleohol having 10-18
" carbon atoms; and
{4) a hydrophobic base formed by condensing pro-
pylene oxide with propylene glycol;
s. S=65% by weight of
(1) a tertiary an;ne oxide selected from
g;;

(a) alkyl 41 (lower alkyl) amine ox?des

‘n which the alkyl group has _ 10-18
carbon atoms and the lowver alkyl groups
have - 1-7 carbon atoms;

(b) alkyl 4. (hydroxy lcwer alkyl) amine
oxides ip which the alkyl group has

10-18 carbon atoms and contains from 0 to
2 eehe; linkages with » one alxyl mofety
containiné from 10 to 15 carbua
atoms and no ether linkages, and the lower
alkyl groups have 1-7 carbon atoms;
{c) alkylamidopropyl d} {lower alkyl) amine
oxides in which the alkyl group has



&

[err] wherein [err] is an al kyl radical contérﬁrﬁ§~F75ﬁT‘_‘—_‘ré
14 carbon atons, R2 and R3 are each sel ected f nmmll hyI
Fadi cals, and R js selected from nethyl ene. n"‘”“' @

radicals; C - 8-50% by wei ght of-BAquaternefy Armbnium+hal i i ng

e rruIaR -Jerr] R -36- wherein X is a halide and the .
quaternary aummoni.um radical is selected from (1) radicals wherein [err]

and ;R are lower (i.e. C1-C7) 3Dk2D, chebod dtomd Lgar{hglﬂgdugﬁgw a benzyl
gro%‘ or an ethyl- benzyl group, and [err] is an al kyl group hg 1-18
carbon atons substitut ed W|th STOMpAyhave oup, old-Anceibod agbANp /i Ng 8- 20
carbon atons; :

(4} alkyl morpholine oxides in which the

alkyl group has - 10-18 carbon- atoms;

or

{2) an amphoteric detergent selected from .

| (a) betaine detergents having the formula
- | R
e 2 i
. Rl—N —R‘—-COO H
R3
(b) alkyd bridged betaine Ceiergents having
the formula
R2
R,CH ] ' L‘
1 CH2C—N—CH CH CH 7K —R (—c00-
) : | RJ

{e) imidazoline detergents having the formula
CH,COOR
9 . | ) nl-—ﬁ—!n—n‘—ocnzcoo“

_ ' }H
{(a) alkylimznoptopzonié ciet_ergents having
the formula

B

R—  —— -

) N CHZCHZCOOH(
(e) alkyliminodipropio:ié detergents having

the formula

HchZCOOH



havi ng 72 car

D. wat &+
by wei ght of isopropanol.

radi cal swhereim R5, [err] are lower (i.e. [err] alkyl, and R8 is an
al kyl or phe kyl group haV|ng 8- 20.carbon,atons -and (3) ¥
radi cq g mﬂm‘ﬂ .mmnmllﬂal kyI or enyl - "substi-tuted alkyl group

on.at ®nss T.e. C1-C7) alkyl, [err] is [err]
(- CH2CH20-) yH, mhereln the sum of x and y is between 2 and 5; gue
2. The surfactant L RiobeHbe bElBen Maxgenipeiisiongeir | sing 1-46%

he surfactant systemof claim1, wherein-gaid

non-ionic detergent i's the Qﬁ&ﬁ@@&ﬁthoﬁh¢i e €brmuka nol e of nonyl phenol
with 9-13 noles of ethylene OX|de 4. The durfactant systemof claiml,
wherei n said non-ionic deter 3npé Fﬂ €OQH: 25% by wei ght of a

condensati on product of 4-5

| ene OXIde with 1 nole of nonyl

phenol , .and 75X by wei ght of a condensatlon product of 8-12

(g) ether bridged alkyliminodipropionic

detergents having the formula

Hy CHy COOH
Rl— OCHy CHy CHy~—N
- CH,CHyCOOH; and
th) cocoimidazoline based amphoteric A

detergents having the formula

+ ’ -
Ri— F —n*—cn, ock, ci, coo

Hy
wherein R; is an alkyl radical containing

from it to 14 carbon atoms,

R, and R3 2re each selected from

" methyl and ethyl radicals, and i

R, is selected from
methylene, ethylene and propylene radicals;
C. 8-50% by weight of & gquaternz~y ammonium

halide having the formula

- -
R
!
+
Ry N'—% x
.R.
7




. 37 _noles of ethylene oxide with 1 nole 1““'&“““‘ ﬁﬂt““HS.
surfactant. systemof claim1l, wherein said N o LBUrY,

"gam ne oxide. 6, »The surfactant. system of cl di m'1, “wherein saio

oxide is bis (2-hydroxyethyl) tridecylga;; propyl am ne oxide.

___surfactant systemof claim1, wherein sard anphoteric detergent conpri‘ses

aw al ky| bridged betaine havinﬂhéhe fgrnhga 0 10 [err] R3 8. The
surfactant sybeseis X115 @ halidecandathe;quaternary ameeRiydnt conpri ses
40-28% by wei ght. of. con Mo} oduct of 9-13 noles of ethyl ene oxide
with 1 nole 53 5ﬁ9lﬁﬁhéﬂgﬁ$§€§a Prbh B. said tertiary am ne oxide

de7)

qUaer nary anmoni S ol e R e PSR i e ey
di hydr oxyet htﬂqule‘anis:M d.‘rai-mio alkyl group, a benzyl group or an ethyl-
- benzyl group, and R8 is an alkyl group having 1-18 carbon atoms
substituted with a phenyl group, or an alk&i group
having 8-20 carbon atoms; |
(2) radica;s wherein RS’ R6 and R7 are lower (i.e. (CI'C7)
alkyl, and RS is an alkyl or phenyl-substituted
U alkyl group having 8-20 carbon atoms; and
' (3) radicals wherein R5 is an glkyl or phenyl-
substituted alkyl group having 10-20 carbon atoms,
R, is lower (i.e. C,-C7) alkyl, R, is (-cazcazo-)xu;
and RB is (-CHZCHZO-)yH, wherein the sum of x and y is
between 2 and 5; and

D. water.

2. The surfactant system of claim 1, and

further comprising 1-6% by weight of isopropanol.

. 3. The surfactant system of claim 1, wherein
said non-ionic détergent is the condensation product
of one mole of nonyl phenol with 9-13 moles of
ethylene oxide. o | |

4. The surfactant system of claim 1, whérein
said non-ionic detergent comprises a mixture of 25%
by weight of a condensation product of 4-5 moles of
ethylene oxide with 1 mole of nonyl phenol, and
75% by weight of a condensation product of 8-12



* C L 7 -38-9. A nethod for emulsifying vegetable oi

and pet eum including the steps of preparing a
surfac ﬂ ,,ﬂﬁ" H with claiml and further conpn|5|ng
conbi par by wei ght sof*sai d surfactant systemwith fromZ% to 3 part;\

Y
by wei !jﬁ al kal i ne buil ders and- \/37th- up to 100 parts by we| ght of waterg,\
NddA deter ent

to pro onc ra ut| par of sai d m/’
detergent_concedPP &99 %ﬂi d¥f tB BR8¥r dé ia

detergent sol ution and n1X|ng sai d detergent solutlon and oil to 6ﬁU|SI#
the oil within said solution. -

5. The surfactant system of claim 1, wherein said

amine oxide is lauryi dimethyl amine oxide.

6. The surfactant system of claim 1, wherein said
5 amine oxide is bis (2-hydroxyethyl) tridecyloxy-

propyl amine oxide.

7. The surfactant system of claim 1, wherein said

amphoteric detergent comprises an alkyl bridged

f2

CH CH -—? -—R —co0”

betaine having the formula

' .
10 : R1CH 2(‘.—-N----CH2
3

8. The surfactant system of claim 1, wherein

A. said non-ionic'detergent comprises 40-50%
by weight of a condensation product of 9-13 moles
of ethylene oxide with 1 mole ef;nonyl pheﬁol;

15 B. said tertiary amine oxide comprises 5-10%

by weight of lauryl dimethyl amine oxide; and

C. said quaternary ammonium halide comprises
8-15% by weight of (Clo- 14)n-alkyl_methyl
dihydroxyethyl ammonium chloride.

Ir
-



A @
e Qp |

9. A method for emilsifying vegetable oil and
pétroleum oils, said method including the steps of
preparing a surfactant system in accordance with claim 1
and further comprising combining 1 part by weight of
said surfactant system with from 1 to 3 parts by weight
of alkaline builders and with up to 100 parts by weight .
of water to provide a detergent concentrate; diluting
1 part by weight of éaid detergent concentrate with up
to 50 parts by weight of water to provide a detergent
solution and mixing said detergent solution and oil to

emulsify the oil within said solution.




