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2 
The salt-forming :group of the amphoteric anionic-form 

surface active agent, i.e., the mono- and di-propionate 
adducts will generally be their alkali metal salts, prefer 
ably sodium or potassium, due to their case of prepara 

"ice 

Royce G. Freese, Minneapolis, Mimn, assignor to General 5 tion and the economics of the situation. However, for 
Mills, Inc._, a corporation of Delaware certain specialty applications it may be preferable to use 

N0 Drawlhg- Filed May 3, 1957, Sel‘- NO- 656,773 an organic salt. in these instances the salts of triethanol 
3 Claims- (Cl' 252-106) amine have been found to be useful. In any case it will 

This invention relates to new and useful compositions beltappreglated ttllllat the ammflgl Surge; acuvlty of these 
containing an amphoteric anionic-form detergent and a 10 sa Sam‘ “6 to epresanceo era c S 

cationic quaternary compound. and RHNCH2CH2COO~ 
Heretofore,~ it has been the practiceto mix quaternary RN(OH2CH2(:O0—)2 

compounds wlth elther non-ionic or catlonlc surface active _ , 
agents due to the fact that they were incompatible with It '15 also noted fhat thls type of Surface active agent only 
anionic acting detergents. The usual result accompanying 15 foam? and ‘exhlbits ,its known desirable detergent chaf 
‘the mixing of a quatgrnary compound and an anionic acterlstlcs when it is present in its anionic form. 
acting detergent is the formation of an insoluble pre- It will also be appreciated that the unique combination 
cipitat¢_ of an amphoteric anionic-form detergent and cationic qua 

It has now been discovered that various germicidally telnary cPmpounds taught ‘by this invention Inay be ad 
active quaternary compounds form a Compatible and 20 mlxed with other substances commonly utilized in the 
stable mixture with amphoteric anionic-form detergents applications to which it is to be employed- Obviously, 
of the general Structural formulas RHNCHZCHZCOOX it will generally be employed in the form of a water solu 
and RN(CH2CH2COOX)Z whgre R is an aliphatic hydr0_ tion. Other common ingredients which may be admixed 
carbon radical containing 8 to 22 carbon atoms, and X is with the ‘compositions of this invention are hen-ionic 
a sa1t_fO1-ming radical, hereinafter referred to as the 25 surface active agents, humectants such as glycol, lower 
“mono- and dj_propionate adducts” of the various fatty alcohols, preferably ethyl alcohol, and phosphates. In 
amines RNH2_ the preparation of the various solutions contemplated by 

It is therefore, the primary object of this invention to this invention, the amphotefie anionic-form detergent 
disclose compositions that contain quaternary compounds either mono- 01' di'adduct must be Present 011 a weight 
and amphoteric anionic-form surface active agents which 30 basis at least in the ratio of 1 t0 1 t0 the amount of 
form a compatible and stable mixture and which retain quaternary compound in OTdel’ to Obtain Water solutions 
and enhance their useful properties in various applications. containing at least 10% solids by Weight Concentrated 
For instance, the germicidal activity of the quaternary solutions of ‘this type may he mefchahdised as shamPees 
compgunds are unimpaired as are the Surface activity andother liquid detergent compositions and the stability 
characteristics of the amphotelic anionic-form detergent. 35 and compatihihty 0f the ingredients are retained at the 
These compositions are especially useful in shampoos, lower concentrations employed in the actual utilization 
sanitizers, textile treating agents, clothes softening com- . of the compositions Depending on ‘the application {01' 
positions, liquid dishwashing compositions, and the like. which the compositions are to be employed, the ratio of 

Various quaternary compounds may be employed in ingredients may vary from the above ratio which is the 
the practice of this invention. They may be represented 40 lower limit for purposes of compatibility- For instance, 
structurally by the following formula R1RaR3R4NY Where as much as 15 parts of the amphoteric anionic-form 
R1, R2, R3, and R4 are hydrocarbyl radicals and Y is an detergent may be employed in admixture with 1 part of 
inorganic anion such as chloride, sulfate, bromide, and the germicidal quaternary Compounds 
related radicals. A commercially important class of qua- This ‘invention may be illustrated further by reference 
ternary compounds is where R1 and R2 are lower alkyl 45 '10 1ihe following examples in which all “parts” are eX~ 
radicals containing 1 to 4 carbon atoms, R3 is an aralkyl Pressed as Parts ‘by weight and all “Percentages” are ex 
radical, and R4 is an aliphatic hydrocarbon group con- Pressed as Pefeeht ‘by Weight, unless speci?ed Otherwise 
taining 8 to 22 carbon atoms. One readily available and I 
effective member of this class is lauryl dirnethyl benzyl EXAMPLE I 
ammonium chloride. Another useful class of quaternary 50 - Test solutions were prepared of lauryl dimethyl benzyl 
compounds are those in which R1 and R2 are lower alkyl ammonium chloride and coco beta-aminopropionate (the 
radicals containing 1 to 4 carbon atoms, and R3 and R4 compound derived from the mixed amines of coconut oil 
are aliphatic hydrocarbon radicals from fatty acids con- acids). These test solutions were combined in various 
taining 8 to 22 carbon atoms. An e?ective member of proportions as indicated in the following table and were 
this is dicoco dimethyl ammonium chloride, where “coco” 55 tested at different levels for their germicidal properties on 
‘represents the fact that these aliphatic hydrocarbon radi- Each‘ and S.aureus. The results are indicated in the 
cals were derived from the fatty acids of coconut oil. vfollowing table. 

Test solution, percent Active conein ppm. E. coli S. aureus 

Lauryl 0n basis 
dimetl'lyl Coco beta of On basis 30sec. 2min. 30 sec. 2min. 
benzyl amino- detergent 0t expos. expoS. expos. expos. 

ammonium propionate and santicizcr 
chloride santicizer 

100 0 200 200 0 0 0 0 
100 100 l 0 0 0 

75 - 25 200 150 0 0 0 0 
100 75 1 0 0 0 

50 50 200 100 0 0 o 0 
100 50 1 0 0 0 

25 75 200 50 3 0 s 0 
‘ 100’ 25 40 0 *TNTC 0 

0 . 100 200 0 1,200 26 TNTC 'I‘N'I‘C 
100 0 TNT 1,000 TNTC TNTC 

*TNTC-Too numerous to count. 
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Solutions bu?ered' at pH .8 with 0.1 M K2HPO4. 
Twenty-four hour broth cultures of organisms used. 

These data illustrate that the germicidal eifectiveness 
of the quaternary amomnium compound is unimpaired by 
the presence of the coco beta-aminopropionate. 

EXAMPLE H 

A solution of 1.0% lauryl dimethyl benzyl ammonium 
chloride plus 6.0%‘ coco-beta-aminopropionate was pre 
pared. 'Ilhe solution was perfectly clear, no precipitation 
occurred after an extended period. This solution was 
next divided into two portions and diluted to typical use 
concentrations in the shampoo trade. 
Solution I: 

1.0% coco beta~aminopropionate 
0.1667 % lauryl dimethyl benzyl amomnium chloride 

Solution p ' 

0.5% coco beta-aminopropionate ‘ I 

0.083% lauryl dimethyl benzyl ammonium chloride 
Comparable solutions containing only coco aminopro 
piona-te were also prepared. 

Solution III: 1.0% coco beta-aminopropionate 
Solution IV: 0.5 coco beta~aminopropionate 

Solutions I and III were compared for foaming proper-ties 
in the standard Ross-Miles test at original pH. 

V Ross-Miles 
pH foam height 

in mm. 

Solution I ................... ._ 11. 2 200 
Solution-III"-.- .v- 11. t 205 
l .0% sodium ___________ -_'~ .......... ._ 7. 0 198 
Lauryl alcohol 
Sulfate _-. 

Solutions H and IV were compared at various pH’s: 

Ross-Miles 
Solution pH foam height 

in mm. 

Solution II .................................. __ - 197 
Solution IV . . _ _ . . _ . . ._ . } 10' 5 { 195 
Solution II _________ _. 9 5 195 
Solution IV- _-___ ‘ 201 

Solution IL. .__-- } 7 0 { 183 
_____________ __ ‘ 187 

Solution IV. 

The combination material at 1.0% concentration (Solu 
tion \I) yields a ‘foam height equivalent to that of a lauryl 
alcohol sulfate which holds a dominant position in the 
shampoo trade. I 

The comparison of Solutions II and IV shows that the 
foaming of coco beta-aminopropionate is essentially un 
changed by addition of the cationic genmicide. 

EXAMPLE VIIII 

To a one liter solution containing 10 gms. of stearyl 
dimethyl benzyl ammonium chloride was added 60 gms. 
of coc'o beta-aminopropionate. The addition of coco beta 
aminopropionate did not cause any further clouding of 
the solution nor was any evidence of precipitation visible. 

EXAMPLE IV 

A typical dishwashing test was used to determine if 
the addition of the cationic germicide, lauryl dimethyl 
benzyl amomnium chloride, would effect the d-ishwashing 
properties of coco beta-aminopropionate. 

Test Conditions 

(1) Soil-plates for soil by depositing thereon 5 gms. of 
non-emulsi?ed shortening and the shortening allowed 
to age 1 hour on the plate. 

(2) End point-point ‘at which half of the washing sur 
face of the aqueous liquid was‘ no longer covered by 
foam. 

(3) Temperature-415° F. 

5 

15 

20 

4. 
(4) Water hardness-75 ppm. 
(5 ) Volume of washing solution-5 liters. 
(6) Suds on the surface of the washing solution were 

created by pouring a stream of water into the dishpan 
containing the dissolved detergent. 

Number 
Initial ‘ of plates 
foam washed 

Solution height before 
in mm. reaching 

endpoint 

1. 0.05% of a typical commercial retail liquid 
dishwashing product of the triethanol 
amine lauryl alcohol sulfate type ________ _. 225 '25 

2. 0.05% coco beta-aminopropionate _________ __ 230 26 
3. 0.05% coco beta-aminopropionate+0.01% 

lauryl dimethyl benzyl ammonium 
chloride ________________________________ __ 225 27 

‘Test accuracy is =i=2% plates. 

It will be apparent from the above that the quaternary 
ammonium compound does not adversely a?ect the deter 
gent properties of the bea-aminopropionate. It is thus 
possible to have a liquid dishwashing product with germi 
cidal activity. 

EXAMPLE V 
25' 

30 

35 

40 

45 

50 

55 

65 

70 

75 

*In order to study the compatibility and stability of 
various mono- and di-propionate adducts of various 
amines and various quaternary compounds, the following 
solutions were prepared: (a) 2 parts dicoco dimethyl am 
monium chloride and 8 parts of the sodium salt of the 
monoapropionate adduct of coco amine 'were dissolved 
and shown to be compatible with 90 parts of water, (b) 
5 parts of the dihydrogenated tallow dimethyl ammonium 
chloride (“-tallow” designates that the fatty acid source 
was tallow) and 15 parts of the sodium salt of the mono 
propionate adduct of coco amine were dissolved and 
shown to be compatible with 80 parts of water, (c) 1 part 
monoqtallow trimethyl ammonium chloride and 1 part of 
the sodium salt of the mono-propionate adduct of coco 
amine were dissolved and shown to [be compatible with 18 
parts of water, (d) 2 parts dicoco dimethyl ammonium 
chloride and 30 parts of the triethanolamine salt of the 
mono-propionate adduct of coco amine were dissolved 
and shown to be compatible wtih 68 parts of water, 
(e) 1 part mono-tallow trimethyl ammonium chloride 
and 310 parts of the triethanolamine salt of the mono 
propionate adduct of coco amine were dissolved and 
shown to be compatible with 18 parts of water, (1‘) 5 parts 
of the dihydrogenated tallow dimethyl ammonium chlo 
ride and 15 parts of the di-sodium salt of the di-propionate 
adduct of lauryl amine were dissolved and shown to be 
compatible with 80 parts of water, and \(g) 1 part mono 
tallow trimethyl ammonium chloride and 15 parts of the 
di-sodium salt of the di-pnopionate adduct of lauryl amine 
were dissolved and shown to be compatible with 18 parts 
of water. 

EXAMPLE VI 

Table I shows various liquid detergent sanitizer com 
positions which may he prepared using the teachings of 
this invention. 

Table I 

Comp'osi~ Quater- Diad- Non- 'I‘KPP4 Water Etha 
tlou nary 1 duct 1 Ionic 3 1101 

A 10 15 ________ _- 10 65 ...... _ 
B 10 15 5 10 73 2 
C 9. 1 11. 7 5. 1 9. 1 64 2 

1 Lauryl dimethyl benzl ammonium chloride. 
1! Di-sodium salt of the di-propionate adduct 0f octadecyl amine. 
3 Polyethylene glycol alkyl aryl ether. 
‘ Tetrapotassium pyrophosphate. 

Each of the above compositions formed clear solutions 
and exhibited all the properties of a good sanitizer. 
Many modi?cations and variations of the invention as 

hereinbefore set forth may be made without departing 
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from the spirit and scope thereof, and therefore only 
such limitations should be imposed are are indicated in 
the appended claims. 
The present application is a continuation-in-part of 

application Serial No. 483,170 ?led January 20, 1955, 
now abandoned. 
Now, therefore, I claim: 
1. A compatible and stable composition which com 

prises an amphoteric anionic-form surface active agent 
selected from the group consisting of RHNCH2CH2COOX 
and RN (CH2CH2COOX)2 Where R is an aliphatic hydro 
carbon radical containing 8 to 22 carbon atoms and X is 
a salt forming group, and a cationic germicidal quaternary 
compound in which said surface active agent is present at 
least in equal parts by weight to the amount of the qua 
ternary compound employed. 

2. A sanitizer composition comprising an ar'nph'oteric 
anionic-form detergent of the formula 

where R is an aliphatic hydrocarbon radical containing 
8 to 22 carbon atoms, the cationic germicidal quaternary 
lauryl dimethyl benzyl ammonium chloride, and tetra 
potassium pyrophosphate in which said amphoteric 
anionic-form detergent is present at least in equal parts 
by weight to the amount of lauryl dimeth-yl benzyl am 
monium chloride. 

3. A shampoo composition which comprises a con 
centrated aqueous solution of an amphoteric anionic-form 

10 

15 

20 

25 

30 

6 
detergent selected from the group consisting of 

RHNCHQCHZCOOX 
and 

RN(OH2CH2C0OX)2 
where R is an aliphatic hydrocarbon radical containing 
8 to 22 canbon atoms and X is a salt forming group and 
a quaternary compound of the structural formula 

R1R2R3R9NY 
Where R1 and R2 are lower alkyl radicals containing 1 
to 4 carbon atoms, R3 is an aliphatic hydrocarbon radical 
containing 8 to 22 carbon atoms and derived from a fatty 
acid, R4 is selected from the group consisting of benzyl 
and aliphatic hydrocarbon radicals containing 8 to 22 
carbon atoms and derived from a fatty acid and Y is a 
halogen radical, in which said amphoteric anionic-form 
detergent is present at least in equal parts by Weight to 
the amount of the quaternary compound employed. ' 
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