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This invention relates to a novel germicidal detergent 
composition. More particularly, the invention is con 
cerned with a germicidal detergent composition compris 
ing an organic anionic detergent and a quaternary am 
monium germicide in chemical complex with a halogen. 

Anionic surface-active agents are commonly employed 
in detergent compositions. Although they are excellent 
cleansing agents, they have very little germicidal activity. 

Quaternary ammonium germicides are also well known. 
They have been increasingly employed as disinfectants 
for the sanitization of equipment in various industries 
such as the dairy industry, the food industry, laundries, 
etc. Although classi?ed as surface-active agents, they are 
generally ineffective as detergents. 

It has not been possible to mix anionic surface-active 
agents with quaternary ammonium germicides to obtain 
germicidal detergent compositions because the two re< 
agents are not compatible. The cationic quaternary am 
monium germieide‘in such a mixture reacts with the 
anionic surface-active agent with a resultant reduction in 
the germicidal activity of the quaternary ammonium ger 
micide and a reduction in the detergency of the anionic. 

Halogens such as iodine, chlorine and bromine are also 
recognized as germicides or disinfectants. Their applica 
tions are limited because of their toxic vapors and tendency 
to stain skin and textiles. They are also highly corrosive 
to equipment and irritating to human tissue when em 
ployed in germicidal portions. When the halogens are 
combined with anionic detergents in an effort to prepare 
germicidal detergent compositions, the aforementioned 
undesirable features are carried over unabated rendering 
the compositions unsuitable for general use. 

It has now been found that a very effective germicidal 
detergent composition may be prepared comprising as its 
active ingredient a major proportion of an organic anionic 
detergent of the group consisting of alkali metal and alka 
line earth metal salts of an organic sulfuric reaction 
product having in its molecular structure a higher alkyl 
radical of from 8 to 18 carbon atoms and a radical selected 
from the group consisting of sulfonic acid and sulfuric 
acid ester radicals and a minor proportion of a quater< 
nary ammonium salt-halogen complex containing from 
about 0.01 to about 1.0 mols of physically-bound ele 
mental halogen per mol of quaternary as determinable 
by thiosulfate titration, the cation radical of said quater 
nary ammonium salt being characterized by a molecular 
weight of at least 165 and said complex being substan 
tially free of unbound halogen as demonstrated by a nega 
tive response to the starch-iodide paper test and, in the 
case of iodine, by a negative response to the starch test. 
Preparation of suitable starch solution for such a test 
is noted at pages 70 and 71 of the book “A System of 
Chemical Analysis for the Common Elements” by Mr. E. 
H, Swift, published 1939 by Prentice-Hall, Inc. The 
absence of unbound halogen in the complex is demon 
strated also by its failure to form halogen amines when 
exposed to ammonia vapors. 

The germicidal detergent composition as described above 
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is stable under normal conditions of use whether in dry 
or liquid form. No turbidity, precipitation or other indica 
tion of incompatibility of the organic anionic detergent 
and the cationic quaternary ammonium germicide is to be 
found in solutions containing the composition. 
The compositions are excellent detergents and germi 

cides. In normal use the compositions release no toxic 
vapors, nor do they cause permanent staining of skin and 
textiles. 
The organic anionic detergent of the composition ac 

cording to this invention may be any of the well-recognized 
synthetic detergents of the sulfate and sulfonate types, as 
will be apparent from the many illustrations hereinafter 
disclosed. In the above concise description of the inven 
tion it has been termed the salt of an “organic sulfuric 
reaction product.” This latter expression is intended to 
signify that it includes the water-soluble alkali metal and 
alkaline earth salts of sulfuric esters, alkane sulfonic acids 
and alkyl aromatic sulfonic acids derived by the reaction 
of sulfuric acid, oleum or fuming sulfuric acid, sulfur tri 
oxide, chlorosulfonic acid, sulfur trioxide complexes with 
pyridine of ethers, acetyl sulfuric acid, sulfuryl chloride, 
etc. with a high molecular weight organic compound char 
acterized by a hydrophobic group such as the higher ali 
phatic alcohols, fatty acid monoglycerides, alkyl aromatic 
hydrocarbons, and the like, having an alkyl radical of 
from 8 to 18 carbon atoms. 
The quaternary ammonium salt-halogen complex in the 

composition of this invention may be any of the well 
known class of quaternary ammonium germicides to which 
a halogen such as iodine, bromine, or chlorine, or mix 
tures thereof, has been added to give a product contain 
ing an appreciable quantity of physically-bound elemental 
halogen as determinable by thiosulfate titration and which 
are substantially free of unbound elemental halogen as 
indicated, for example, by their failure to form halogen 
amines when contacted with ammonia vapors. These 
complexes are fully described in the copending U. S. 
patent application Serial No. 254,815 of John L. Darragh 
and Ralph House, now U. S. Patent No. 2,679,533 issued 
May 25, 1954. The quaternary ammonium salt-halogen 
complexes are conveniently prepared by adding a halogen, 
such as iodine, in elemental form or in the form of an 
aqueous or alcoholic solution of tri-iodide to an aqueous 
solution of a quaternary ammonium germicide. Upon 
mixing, the halogen is taken up by the quaternary and 
held in a loosely-bound elemental form, whereby it is 
immobilized in a physical sense of the word. The halo 
gen may be added in any amounts up to the point where 
the quaternary ammonium salt is incapable of taking up 
additional halogen, as indicated by an appreciable halogen 
partial pressure, odor, discoloration of starch-iodide paper 
exposed to its vapors, or the formation of halogen amines 
when the addition product is tested with ammonia vapors. 
In the case of iodine, which is a preferred halogen, a starch 
color test may be employed to detect the presence of 
unbound iodine. 
The quaternary ammonium salt may be any of the 

well-known class of quaternary ammonium germicides 
characterized by the formula: 

Rx xi 
R11 R 4 

wherein at least one of the radicals R1, R2, R3 and R4 
is a hydrophobic, aliphatic, aryl aliphatic, or aliphatic 
aryl radical of from 6 to 26 carbon atoms and the entire 
cation portion of the molecule has a molecular weight of 
at least 165. The hydrophobic radicals may be long 
chain alkyl, long~chain alkoxy aryl, long-chain alkyl aryl, 
halogen-substituted long-chain alkyl aryl, long-chain alkyl 
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phenoxy alkyl, aryl alkyl, etc. in nature. The remaining 
radicals on the nitrogen atom other than the hydrophobic 
radicals are substituents of hydrocarbon structure usually 
containing a total of no more than 12 carbon atoms. The 
radical X in the above formula is any salt-forming anionic 
radical. 

Suitable quaternary ammonium salts within the above 
description include the alkyl ammonium halides such as 
cetyl trimethyl ammonium bromide, alkyl aryl ammonium 
halides such as octadecyl dimethyl benzyl ammonium 
bromide, N~alkyl pyridinium halides such as N-cetyl pyri 
dinium bromide, and the like. Other suitable types of 
quaternary ammonium salts include those in which the 
molecule contains ether, amide or ester linkages such as 
octyl phenoxy ethoxy ethyl dimethyl benzyl ammonium 
chloride, N - (laurylcolaminoformylmethyl) - pyridinium 
chloride, etc. Other very effective types of quaternary 
ammonium germicides are those in which the hydrophobic 
radical is characterized by a substituted aromatic nucleus 
as in the case of lauryloxyphenyltrimethyl ammonium 
chloride, cetylaminophenyltrimethyl ammonium methosul 
fate, dodecylphenyltrimethyl ammonium methosulfate, 
dodecylbenzyltrimethyl ammonium chloride, chlorinated 
dodecylbenzyltrimethyl ammonium chloride, and the like. 

Preferred quaternary ammonium germicides of the 
above general types are the long-chain alkyl dimethyl 
benzyl quaternary ammonium salts, the alkyl phenoxy 
alkoxy alkyl dimethyl benzyl quaternary ammonium salts, 
the N-(acylcolaminoformylmethyl)-pyridinium halides, 
the long-chain alkyl trimethyl ammonium halides, the 
long-chain alkyl benzyl trimethyl ammonium halides, the 
long-chain alkyl benzyl dimethyl benzyl ammonium hal 
ides, and the long-chain alkyl benzyl diethyl ethanol am 
monium halides in which the alkyl radical contains from 
8-18 carbon atoms. 
As mentioned before, the halogen portion of the com 

plex of this invention may be either iodine, bromine or 
chlorine, or mixtures thereof, with iodine being preferred. 
It may be added in various proportions to the quaternary 
ammonium germicides described above so long as exces 
sive amounts in the form of free unbound halides in the 
?nal product are avoided. Although the amount of halo 
gen that will combine with the particular quaternary am 
monium germicide may vary according to the molecular 
weight of the quaternary, usually from about 0.01 to about 
1.0 mols of halogen per mol of quaternary or, more de 
sirably, from about 0.1 to about 0.7 mols of halogen per 
mol of quaternary are preferred. 
The chemical complexing of the halogens and the 

quaternary ammonium germicidies is conveniently carried 
out at ordinary room temperatures of about 70° F. In 
order to facilitate the reaction it is sometimes desirable 
to warm the reaction mixture slightly, e. g., to from about 
100° F. to about 150° F. 
The organic anionic detergent of the composition of 

this invention may, as already mentioned, be any water 
soluble alkali metal or alkaline earth salt of an organic 
sulfuric reaction product having in its molecular structure 
a higher molecular alkyl group of from 8-18 carbon atoms 
and a radical selected from the group consisting of sul 
fonic acid and sulfuric acid ester radicals. Speci?c ex 
amples of the salts include the sodium alkyl sulfates ob 
tained from mixed higher alcohols produced by the re 
duction of coconut oil, palm kernel oil and other tropi 
cal nut oils, as well as the higher alcohols derived from 
sperm oil. Sodium salts of the sulfuric acid esters of 
higher fatty acid monoglycerides such as coconut oil fatty 
acid monoester of 1,2-dihydroxy propane-3 sulfuric acid 
ester and of sulfated higher fatty acid alkylol amides such 
as coconut oil fatty acid ethanol amide, are also suit 
able. Sodium salts of sulfated high molecular Weight un 
saturated organic acids and esters thereof, such as sul 
fated oleic ‘acid and sulfated butyl oleate may also be 
employed. Also suitable are the water-soluble alkaline 
earth and alkali metal salts‘ of sulfated high molecular 
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4 
weight ole?ns obtained by dehydration of fatty alcohols 
or decarboxylation of unsaturated fatty acids, such as 
oleic acid. Sodium salts of the sulfated ethers prepared 
from ethylene or propylene oxide and alkylated phenols 
or naphthols, such as the sodium salt of para-octyl 
phenoxy ethoxy ethyl sulfuric acid ester are also suitable 
for use in the composition according to this invention. 

Illustrative detergents of the sulfonate variety include 
the sodium salts of normal fatty alkane sulfonic acids 
prepared by sulfonation of kerosene and white oil frac— 
tions of paraffin-base petroleums by the action of strong 
sulfonating agents such as sulfur trioxide or sulfuryl chlo 
ride. Alkali metal and alkaline earth salts of higher mono 
fatty acid esters of 1,2-dihydroxypropane-3-sulfonic acid 
such as the sodium salt of coconut oil fatty acid mono 
ester of l,Z-dihydroxypropane-B‘-sulfonic acid may be em 
ployed. Also illustrative of suitable sulfonates for use in 
the composition of this invention are the salts of higher 
fatty acid mono-esters of the lower molecular weight hy 
droxyalkyl sulfonic acids as, for example, the sodium salt 
of the oleic acid ester of isothionic acid and of higher acid 
amides of low molecular amino alkyl sulfonic acids such 
as the sodium salt of maleic acid amide of N-methyl 
taurine. Aklaline earth and alkali metal salts of the higher 
molecular weight alcohol esters of low molecular sulfo 
carboxylic acids such as the sodium salt of lauryl alcohol 
ester of sulfo-acetic acid may be employed as well as the 
alcohol esters of sulfo-dicarboxylic acids such as the so 
dium salt of di-octylsulfosuccinic acid which are also suit 
able for employment in the present composition. Water 
soluble salts of the higher alkylated benzene sulfonic acids 
such as the sodium and potassium salts of dodecyl benzene 
and Keryl benzene sulfonic acids may also be employed as 
may the water-soluble alkaline earth and alkali metal salts 
of ethers of high molecular weight alcohols and low mo 
lecular hydroxysulfonic acids such as the sodium salt of 
mono—lauryl ether of l,Z-dihydroxypropane-3-sulfonic 
acid. 

In addition to the organic anionic detergent, the compo 
sition of this invention may also contain foam stabilizers 
of the type illustrated by lauric isopropanol amide. 
The relative amounts of the organic anionic detergent 

and the quaternary ammonium salt-halogen complex may 
vary over a considerable range. Ordinarily, it is desirable 
that sufficient anionic detergent be employed to impart 
de?nite detergent properties to the composition when it is 
added to water for use. Su?'icient quaternary ammonium 
germicide-halogen complex product should be employed 
to give the desired amount of germicidal activity to the 
aqueous solutions in which the compositions are used. 

Usually from about 70 to 99.5 parts by weight of the 
organic anionic detergent and about 0.5 to 30 parts by 
Weight of the quaternary ammonium germicide-halogen 
complex will be found satisfactory. More preferably the 
germicidal detergent compositions should contain from 
about 95 to 99 parts by weight of the organic anionic 
detergent and from about 1 to about 5 parts by weight 
of the quaternary ammonium germicide-halogen complex. 
When a foam stabilizer of the type mentioned above is 
employed to improve the sudsing properties of the fore 
going compositions, usually from about 0.1 to 50, and 
more preferably from about 10 to 30, parts by weight 
of the foam stabilizer based on 100 parts by weight of 
the combined anionic detergent and quaternary-halogen 
complex should be used. 
As already mentioned, the quaternary ammonium 

germicide-halogen complex product ordinarily contains 
from about 0.01 to about 1.0 mols of halogen per mol 
of quaternary ammonium germicide, and more desir 
ably from about 0.1 to about 0.7. On a per cent by 
weight basis, the quaternary ammonium’ germicide-halo 
gen complex should contain from about 5 to about 25% 
by weight of halogen in physically-bound elemental form 
based on the quaternary, and preferably from about 10 
to 20% by weight. 
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A summary of various illustrative quaternary 'am 
monium germicide-halogen complex products suitable 
for use in the germicidal detergent composition accord 
ing to the invention is presented in the following table. 

TABLE I 

Immobilization of iodine as tested with starch as an 
external indicator 

Iodine Take-up Before 
Yielding Starch Test 

Compound 
Gms. I; per Mols Iqper 
gm. Com- moi Com 
pound pound 

Dodecyl benzyl trimethyl ammonium chlor 
ide ______________________________________ ._ 0. 40%). 47 0. (H). 7 

Dodecyl benzyl dimethyl benzyl ammonium 
chloride _________________________________ __ 0. 393 0. 65 

Cetyl pyridinium bromide (crystalline) ____ _. 0. 09 0. 14 
di-(dodecyl benzyD-dimethyl ammonium 
chloride _________________________________ ._ 0. 24-0. 25 0. 58—0. 61 

di-n-octylbenzyl-di-methyl ammonium chlor 
ide ____________________________________ __ 0. 27 0.52 

Dodecylphenyl trimethylamm ‘um metho 
sulfate ___________________________________ . _ 0. 29 0. 49 

'I‘ribenzyl methylammonium methosuliate. 0. 25 0. 40 
Dodecylbenzyltriethanolammonium chlor 
ide ______________________________________ __ 0. 044—0. 048 0. 079-0. 084 

p-tertiary octyl phenoxy ethoxy ethyl di 
methyl benzyl ammonium chloride ______ _ t 0. 32-0. 38 0. 58-0. 68 

Octadecyl dimethyl benzyl ammonium 
bromide ___________________________ _ i _ 0. 42 0. 59 

Tetramcthyl ammonium chloride.-.“ Nil Nil 
Trimethyl phenyl ammonium chloride ____ _. N i] Nil 
Nitrobenzyltrimethyl ammonium chloride" Nil Nil 
n-octylbenzyl thiuronium chloride ________ ._ Nil Nil 

It will be noted from the results tabulated above that 
it is the quaternary ammonium salts of a high molecular 
weight, usually having a molecular weight of at least 
165 in the cation radical, which are preferred for tak 
ing up the halogen. These high molecular weight 
quaternary ammonium salts are generally referred to as 
“quaternary ammonium germicides” and it is in that 
sense that the term has been employed in discussing the 
quaternary ammonium germicide-halogen complex prod 
ucts of the present composition. 
The germicidal detergent composition of the present 

invention may be prepared in either dry or liquid form. 
Aqueous slurries of the compositions are adaptable to 
various conventional methods of drying, such as drum 
drying, spray drying, and the like. in its liquid form 
the germicidal detergent composition of the invention 
may contain water and various well-known organic so1~ 
vents of the type commonly employed in liquid detergent 
compositions such as ethanol, isopropanol, etc. 
The germicidal detergent composition according to this 

invention may also contain various neutral and acid 
builders of inorganic and organic types which are well 
known in the detergent art. These builders include alkali 
metal and alkaline earth inorganic builders such as so 
dium sulfate, magnesium sulfate, sodium chloride, and 
the like. Acidic inorganic builders may be illustrated 
by sodium hydrogen phosphates, acid triphosphates, etc. 
Salts of sulfamic acid and of simple aromatic sulfonic 
acids such as benzene and naphthalene sulfonic acids 
may also be employed. 

Although it is believed that the nature of the germi 
cidal detergent composition of this invention will be 
clearly understood from the foregoing descriptions, the 
following examples are offered as additional illustrations. 
Unless otherwise speci?ed, the proportions given are on 
a weight basis. 
Example 1.—94.6 grams of an approximately 50% 

by weight aqueous solution of dodecylbenzyl diethyl~ 
ethanol quaternary ammonium chloride was combined 
with 5.4 grams of iodine. The mixture was heated to 
a temperature of from about 120 to about 150“ F. for 
a period of about 20 minutes, while stirring continu 
ously. The quaternary-iodine complex thus obtained had 
the following analysis: 
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Percent 

Dodecylbenzyl diethylethanol quaternary ammo 
nium chloride ___________________________ _.. 46.3 

Iodine ___________________________________ _.. 5.1 

Water ___________________________________ __ 48.6 

The iodine contained in the complex reacted with so 
dium thiosulfate, indicating that it was available as ele 
mental iodine rather than being chemically substituted 
in the quaternary ammonium salt molecule. A nega 
tive starch color test in aqueous medium was obtained 
on the complex product, indicating that it was substan 
tially free of unbound iodine. 

16.2 grams of the dodecylbenzyl diethylethanol qua 
ternary ammonium chloride-iodine complex prepared 
above were mixed with 96.5 grams of a detergent com 
position comprising 51.8% of dodecylbenzene sodium 
sulfonate, 32.6% isopropanol and 15.6% water. The 
resulting mixture possessed the following analysis: 

Per cent 
Dodecylbenzyl diethylethanol quaternary ammo 
nium chloride-iodine ______________________ __ 8.0 

Dodecylbenzene sodium sulfonate _____________ __ 47.8 

Isopropanol _______________________________ __ 29.8 

Water ____________________________________ __ 14.4 

Upon testing, the above composition was found to possess 
a high degree of germicidal activity and excellent de 
tergent properties. 
Example 2.—750 grams of a dried anionic detergent 

comprising 40% dodecylbenzene sodium sulfonate and 
60% sodium sulfate were mixed with 1000 grams of 
water to form a slurry. 50 grams of dodecylbenzyl di 
ethylethanol quaternary ammonium chloride-iodine com 
plex containing about 10% by weight of iodine based 
on the quaternary were then added to the slurry with 
stirring. The resulting slurry was drum-dried on rollers 
heated by steam at 100 lbs. per sq. in. gauge pressure 
to give the following composition: 

Per cent 
Dodecyl benzene sodium sulfonate ____________ __ 37.5 
Dodecylbenzyl diethylethanol quaternary ammo 
nium chloride-iodine complex ______________ __ 6.3 

Sodium sulfate _____________________________ __ 56.2 

This germicidal detergent composition in dry form was 
found to be highly eifective as both a germicide and 
a detergent when tested in accordance with the procedures 
described below. 
Example 3.—86 grams of 46.5% by weight aqueous 

solution of dodecylbenzyl trimethyl quaternary ammon 
ium chloride were combined with 10 grams of iodine. 
The mixture was heated to a temperature of from about 
120 to 150° F. for a period of about 20 minutes, while 
stirring continuously. The quaternary-iodine complex 
thus obtained had the following analysis: 

Per cent 
Dodecylbenzyl trimethyl quaternary ammonium 

chloride ________________________________ __ 41.6 

Iodine ____________________________________ __. 10.4 

Water ____________________________________ __ 48.0 

The iodine contained in the complex reacted with sodium 
triosulfate, indicating that it was available as elemental 
iodine, but the iodine of the complex did not give a posi 
tive starch color test. 

4.2 grams of the dodecylbenzyl trimethyl quaternary 
ammonium chloride-iodine complex were mixed with 200 
grams of a detergent composition comprising 45.5% of 
dodecylbenzene sodium sulfonate, 12.1% lauric isopro 
panol amide, 28.6% isopropanol, and 13.8% water. The 
resulting mixture possessed the following analysis: 



7 
' Per cent 

Dodeeylbenzyl trimethyl quaternary ammonium 
chloride-iodine ___________________________ __ 1.0 

Dodecylbenzene sodium sulfonate ____________ __ 44.5 

Laurie isopropanol amide ____________________ __ 11.9 

Isopropanol _______________________________ __ 28.1 

Water ____________________________________ __ 14.5 

This composition was found to possess a high degree 
of germicidal activity and excellent detergent properties. 
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' From the tabulated results it is readily apparent 
that when a typical quaternary ammonium germicide such 
as dodecyl benzyl trimethyl ammonium chloride is mixed 
with a typical anionic detergent such as dodecyl benzene 
sodium sulfonate, the bactericidal activity of the quater 
nary is markedly decreased. On the other hand, when 
a quaternary ammonium . germicide-halogen complex 
product is employed with the anionic detergent in accord 
ance with the principle of this invention, a very high 

In illustration of the effectiveness of the germicidal 10 bactericiqal .aC?Vi‘Y is found’ The bactericidi? activity 
detergent composition according to the invention, various _of, the amomc detergent and ‘93999193’ ammomum germ‘ 
representative compositions were tested against samples lclde'haiqgen com???‘ comPositlon is fully as good _as 
of sterile water arti?cially inoculated with a mixed cul- c?mposltlons Cqntammg amomc det‘f'rgnt and free 10' 
ture of Staphylococcus aureus, Escherichia coli, and Ba- _ dme‘, AS mentions?‘ before’ the? amomc ‘letefgem and 
cillus Cereus, which are all commonly known bacteria 10 free iodlne compositions are entirely unsatisfactory, not 

_ for the testing of germicidal agents. The tests were car- because of lack of germlcldzfl actlvlty, but, rather, be" 
ried out at various concentrations of organic anionic de- Cause of their toxic Vapors, 1111511‘ tendency to Stain Skin and 
tergent and quaternary ammonium germicide-halogen textiles, and their corrosive action on equipment and hu 
complex and the decrease in number of bacteria was oh- man tissue. 
served at different times. 20 The dried germicidal detergent composition prepared 

TABLE I1 
Bactericidal acitvity of germicidal detergent compositions 

at use concentrations 

Bacteria Count and Percent Reduction in Count 1 

Quater- Per‘; 
narv . . cen . . . . . ~ p. p. m. Anionic r 5 minutes 10 minutes 20 minutes 30 minutes 60 minutes 

Quaternary Halo‘ Quater- p‘gim' Deter- ‘By-w‘ P‘ 
gen nary 10 me gent monn. 

(Mame) Deter‘ Per For For P P 
Ratio gent ' _ ' er‘ er‘ Count cent Count cent Count cent Count cent Count cent 

Red. Red. Red. Red. Red. 

None (Control) _ _ 41><1or 52X10° 49x106 ssxior 49><10° ______ __ 

Dodecyl Benzyl tri 
methyl ammonium 
chloride 200 ...... __ 0 100 1 100 0 100 0 100 
Do ________________________ _- 200 ______ __ (2) 0.50 253x10B 40.2 78><105 85.0 53x105 89.2 57x105 89.8 66><105 36.8 
Do ________________________ _- 200 ______ __ (1) 1.0 34x10a 28.7 517x105 83.3 73><1o= 84.1 53x105 91.6 60x105 87.3 

None,(Control)__ - ______ -_ 7X106 52><l0° 119x105 59x105 49x106 ______ __ 

Dodecyl benzyl tri 
methyl ammonium 
chloride-iodine com- 7 90/10 200 22 (i) 0. 0 0 100 100 100 100 100 

90/10 200 22 (1) 0.05 57x101 99.988 36><102 99.993 30x10I 99.994 39x10: 99993 22x10? 99.996 
90/10 200 22 (a) 1.0 372 99.999 400 99. 999 221 99- 999 100 10 99.999 

None( _____ _ ______ _- 41x10? 43X10° 42x10a _____ __ 44x10a _____ __ 47><101 ______ __ 

Dodecyl benzyl diethyl 
ethanol quaternary 
ammonium chloride 
iodine complex _ 90/10 200 22 (1) 0. 0 100 100 100 0 100 100 
Do _____ __ 90/10 200 22 (1) 0.05 62>(102 99.849 47X10a 99.893 26X103 99.938 12><103 99.973 13x10: 99.979 
D0______-__ 90/10 200 22 i’) 1.0 13X104 99.683 80X103 99.814 21X103 99.950 l6><103 99.964 18><103 99.962 

None, (Oontrol)_ _ _ _ 41X105 43x106 42X10° 44X10‘l 47><10a ______ __ 

Dodecyl benzyl d1 
methyl benzyl quater 
nary ammonium chlo 
ride-iodine complex-_. 90/10 200 22 (1) 0.0 0 100 0 100 0 100 0 100 0 100 
Do ________________ __ 90/10 2 22 (1) 0.05 93X103 99. 774 87><10a 99. 978 97><10a 99. 759 83><103 99.811 68x103 99.855 

None (Control), _ v _ 49x10‘3 46X105 47X10° ‘17)(106 ______ _- 112x105 ______ __ 

Oetadeeyl dimethyl 
henzyl ammonium 
bromide ____________________ __ 200 ______ __ (7) 0.5 22>(106 55-1 19X10° 58.6 17>(l0a 03.8 14x105 70.2 72X10»5 82.9 

Octadecyl dimetliiyl 
benzyl ammonium 
bromide-iodine com 
plex _________________ __ 90/10 200 22 (I) 0.5 260 99.999 201 99.999 1 99.999 72 99.999 18 99.999 

None (Control) _______ __ . . ______ -_- 49x10‘ 46x106 ‘17x106 _____ ._ 47><10a _____ __ 42x10u ______ __ 

p-tert-octyl phenoxy 
ethoxy ethyl dimethy l 
benzyl ammonium chloridt= 200 (3) 0.5 15X10u 69.4 l2><10a 73.9 18X10° 61.7 11Xl05 70.6 9x105 78.6 

p-tert-octyl phenoxy 
ethoxy ethyl dtmethyl 
ammonium chloride iodine comple:~;_______- 90/10 200 22 (3) 0.5 5X103 99.990 400 99.999 800 99.998 700 99. 999 800 99.998 

None (Control)_ _ _- 49X105 415x105 ____-___ 47x10u _____ __ 47x10“ _____ __ 42X10a ______ __ 

N-(acylcolaminoformyl- - 
methyD-pyridinmm 
chloride ___- 200. (3) 0.5 18X10° 63.2 10x10’ 78.2 8X10ti 83.0 0X105 87.2 3X10‘i 92.8 

N-(aoyicolaminoformyl- . 
methyD-pyridinium 
chloride-iodine com- . v plex _________________ __ 90/10 200 22 (3) 0.5 19><105 99.961 9X10a 99.980 504101 99938 61x102 99.987 800 99.993 

None (Control) ______ __ 49X10° 46X10° 47x10 _____ -- 47><10u 42x105 -. 

Catylpyridinium bro- . midi! ___ 200 _ (1) 0.5 12x10? 75.6 10><10a 78.2 l0><10B 78.8 7X105 85.1 8X106 81.0 

Cetylpyridinium bro mide-iodine complex__ 90/10 200 22 (7) 0.5 800 99.998 700 99.998 11><101 ‘99. 998 600 99.999 400 99.999 
None (Control) ______ -- _ - -- 41x106 43x106 _ 42x10; _____ __ 114x196 47><10t ______ __ 

10d‘ 22 (2) 0.0 500 99.999 70 99.999 0 100 0 100 0 100 
22 (7) 0. 05 25x103 99.939 31><103 99.928 32X103 99.924 24X103 99.945 10X10l 99.979 
22 (1) 1.0 34x103 99. 917 39x103 99.909 40Xl03 99.905 28>(103 99. 930 14x101 99.970 

1 Bacterial Culture consisting of mixture of Staphylococcus aureus. Escherichia c012’, and Bacillus cereua. 
B Dodecyl benzene sodium sulionate. - 
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in accordance with the procedure given in the above 
Example 2 was tested against a mixed culture of Staphyl 
ococcus aztrezls, Escherichia Joli, and Bacillus cereus, as 
previously described. Results of this test and a compari 
son with an ordinary dry detergent composition are set 
forth in the following table. 

5 

10 
stabilizers, solvents, and the like, may also be present 
without adversely a?ecting its germicidal activity. 
As mentioned hereinbefore, the composition of this 

invention is an excellent detergent as well as a very ef 
fective gerrnicide. In demonstration of this important 
characteristic, formulations employing a conventional 

TABLE III 

Bactericidal activity of dried detergent compositions at 
use concentrations 

Bacteria Count and Percent Reduction in Count 1 
Concen 

compusition mg,“ 5 Minutes 10 Minutes 20 Minutes 30 Minutes 60 Minutes 
ilr'eight, ercent 

Percent Percen Percent Percen Percent 
Count Red. Count Red. Count Red_ Count Red_ Count Red_ 

Control __________________________________ __ 44><104 ________ _, 48X104 ________ __ 42><104 ........ _. 46><104 ________ _. 43x10‘ ________ _ 

Compotsiitiorli A}; d_ o ecy enzene so rum 

sulfonate, 40% ___________ __ } 0, 075 47><104 +6. 9 42x10‘ 12. 5 463x104 +9. 5 41><104 10. 9 46><104 +6. 9 
Sodium sulfate, 60% _______ ._ 

Composition B: 
Dodecyl benzene sodium 

S sé~11ltonate?3t7.5%_2_§ ...... __ e ‘um Su 2 e, 56. _____ _. - 

D o d 6 Gym enzyl dfethyl 0. 08 9X102 99. 758 12><102 99. 750 4X10’ 99. 905 127 99. 972 188 99. 906 
ethanol quaternary ammo 
nium chloride-Iodine, 6.3%. 

1 Bacterial culture consisting of mixture oi Staphylococcus aureus, Escherichia colt‘, and Bacillus cereus. 

As a further demonstration of the utility of the germi 
cidal detergent compositions according to this invention, 
liquid blends of anionic detergent and quaternary-halogen 
complex product with foam stabilizer and solvent pre 
pared as in Example 3 above were also tested against a 
mixed bacteria culture of Staphylococcus aureus, Es- 35 
cherichia coli, and Bacillus cereus, as previously described. 
The results of these tests are given for an illustrative liquid 
blend in the following table. 

30 anionic ‘detergent, dodecylbenzene sodium .sulfonate, with 
and without an illustrative quaternary ammonium germi~ 
cide-iodine complex, namely, dodecylbenzyl trimethyl 
quaternary ammonium chloride containing 10% iodine, 
were tested for dishwashing detergency and foam heights. 
The dishwashing detergency test was carried out by actually 
washing dishes soiled with 15 grams of lard oil per plate 
in a dishwater of a given hardness While employing the 
detergent composition in ordinary use concentration. The 

TABLE IV 

Bactericidal activity of liquid detergent compositions at 
use concentrations 

Bacteria Count and Percent Reduction in Count 1 

Cotn cen re- . . 

Composition tion by 5 minutes 10 minutes 20 minutes 30 minutes 60 minutes 

'geight, ercent 
Percent Percen Percen Percent Percent Count Red’ Count; Red_ Count Rem Count Red_ Count Red‘ 

Control _________________________________________________ -_ 47x10‘ ...... -- 51><104 ...... ._ 51x10‘ ...... -- 49x10‘ ______ __ 54x10a ______ __ 

Percent 
by Wt. 

c°nit°iiti°ittz e n t ——T o eey enzene so iums ona e-_ - 
Laurie isopr 0pm 01 amide _________ __ 12 0. 00 310 99. 9 220 99.9 41 99. 9 86 99. 9 67 99. 9 
Ethanol ________________ _. ._ 26 

Water ____________________________ .. 16 
Dodecylbenzyl diethyl ethanol qua 
ternary ammonium chloride Io 
dine ____________________________ .. 1.0 

100.0 

Composition B: 
Sodium lauryl sulfate ............. i. 45 
Laurie isopropanol amide. 12 

#32“ --------------- _ _ 0,1 22><10t 95.4 5x10x 99.0 2x10a 99.6 16x10? 99.1 4x102 99.9 
Dodecylbenzyldiethyl ethanol qua< - 
ternary ammonium chloride 10 
dine ____________________________ _. 1.0 

100.0 

1 Bacterial Culture consisting of mixture of Staphylococcus aureus, Escherichia coli, and Bacillus cereus. 

it is apparent from the results tabulated above that the 
germicidal detergent composition of the present inven 
tion may be prepared in either dry or liquid form and, 
further, that various amounts of other materials com 
monly employed in detergent compositions such as foam 

number of plates washed and the resulting effect on the 
dishwater were noted. The foam height of the compo 
sition was determined according to the method of Ross 
& Miles published in the Oil & Soap Journal, vol. 18, 
pages 99-102 (May 1941). Table V which follows shows 

75 the results of the tests. 
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TABLE V 

Dishwashing detergency and Ross-Miles foam heights of 
liquid detergent formulations 

Dishwashing Test, 15 gm. Lard Oil/Plate 

its 
Solution Water ~ - Number of Plates Folaig 

Compound Percent 62%“ Eng? Temp" 0F‘ 1mm‘ Foam Washed Test, 
ck ’ Foam 

percen D. p- Il1~ h 7 7 57 Height, 
- - - Area Dept 95 50 mm. 

Imtlal Fmal percer'it in. ’ Foaiii Foaih Foa‘in 

Dodecylbenzene sodium sultonate ___________ _. 45. 5 
Laurie isopropanol amide ____________________ ._ 12. 1 O. 05 300 120 112 100 0. 25 4 13 30 119 
Alcohol and water ___________________________ . _ 42. 4 

100. 0 

Dodecylbeuzene sodium sultonato ........... ._ 44. 5 
Laurie isopropanol amide ____________________ . . 11. 8 
Dodecylbenzyl trimethyl quaternary am- 0. O6 300 121 114 100 0. 32 3 11 26 112 
monium chloride-Iodine ___________________ _. 1. 0 

Alcohol and water ___________________________ _. 42. 7 

100.0 

The test results tabulated above demonstrate the ex 
cellent detergent properties of the germicidal detergent 
compositions according to this invention. The composi 
tions in addition to being highly germicidal, possess pro 
nounced detergent properties equal to those of the germi 
cidally inactive anionic detergent alone. 
We claim: 
1. A germicidal detergent composition consisting es 

sentially of 70 to 99.5 parts by weight of an organic 
anionic detergent of the group consisting of water-soluble 
alkali metal salts of an organic sulfuric reaction product 
having in its molecular structure a higher molecular alkyl 
radical of from 8 to 18 carbon atoms and a radical selected 
from the group consisting of sulfonic acid and sulfuric 
acid ester radicals and 0.5 to 30 parts by Weight of a 
quaternary ammonium germicide halogen complex con 
sisting of from about 0.01 to about 1.0 mo'ls of physically 
bound elemental iodine per mol of quaternary ammonium 
germicide which are determinable by thiosulfate titration, 
and a quaternary ammonium germicide of the group con 
sisting of long-chain alkyl dimethyl benzyl quaternary 
ammonium halides, long-chain alkyl phenoxy alkoxy alkyl 
dimethyl benzyl quaternary ammonium halides, long 
chain alkyl pyridinium halides, long-chain alkyl tri 
methyl quaternary ammonium halides, long-chain alkyl 
benzyl di-ethyl ethanol ammonium halides and long-chain 
alkyl benzyl trimethyl ammonium halides, said complex 
being substantially free of unbound halogen as demon 
strated by its failure to form halogen amines when ex 
posed to ammonia vapors. 

2. A germicidal detergent composition consisting es 
sentially of about 70 to 99.5 parts by weight of an alkali 
metal salt of a higher aliphatic sulfuric acid ester having 
from 8 to 18 carbon atoms in the alkyl radical and about 
0.5 to 30 parts by weight of a quaternary ammonium 
germicide and iodine complex consisting of from about 
0.01 to about 0.7 mols of physically-bound elemental 
iodine per mol of quaternary ammonium germicide which 
are determinable by thiosulfate titration, and a quaternary 
ammonium germicide of the group consisting of long-chain 
alkyl dimethyl benzyl quaternary ammonium halides, 
long-chain alkyl phenoxy alkoxy alkyl dimethyl benzyl 
quaternary ammonium halides, long-chain alkyl pyridini 
um halides, long-chain alkyl trimethyl quaternary am 
monium halides, long-chain alkyl benzyl di-ethyl ethanol 
ammonium halides and long-chain alkyl benzyl trimethyl 
ammonium halides, said complex being substantially free 
of unbound iodine as indicated by a negative starch color 
test in aqueous medium. 

3. A germicidal detergent-composition consisting es 
sentially of about 70 to 99.5 parts by weight of an alkali 
metal salt of a‘higher aliphatic sulfuric acid ester having 
from about 8 to 18 carbon atoms in the alkyl radical, from 

about 0.5 to 30 parts by weight of a quaternary am~ 
monium germicide and iodine complex consisting of from 
about 0.01 to 0.7 mol of physically-bound elemental 
iodine per mol of quaternary ammonium germicide which 

' are determinable by thiosulfate titration, and a quaternary 
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ammonium germicide of the group consisting of long 
chain alkyl dimethyl benzyl quaternary ammonium 
halides, long-chain alkyl phenoxy alkoxy alkyl dimethyl 
benzyl quaternary ammonium halides, long-chain alkyl 
pyridinium halides, long-chain alkyl trirnethyl quaternary 
ammonium halides, long-chain alkyl benzyl di-ethyl 
ethanol ammonium halides and long-chain alkyl benzyl tri 
methyl ammonium halides, said complex being substan 
tially free of unbound iodine as indicated by a negative 
starch color test in aqueous medium and about 0.1 to 50 
parts by weight of a fatty acid lower alkanol amide, 
based on 100 parts by weight of the combined sulfuric 
acid ester salt and the quaternary ammonium germicide 
iodine complex. 

4. A germicidal detergent composition consisting es 
sentially of about 70 to 99.5 parts by weight of an alkali 
metal alkyl aryl sulfonate having from 8 to 18 carbon 
atoms in the alkyl radical thereof and from about 0.5 to 
about 30 parts by weight of a quaternary ammonium ‘ 
germicide and iodine complex consisting of from about 
0.1 to 0.7 mol of physically-bound elemental iodine per 
mol of quaternary ammonium germicide which are de 
terminable by thiosulfate titration, and a quaternary am 
monium germicide of the group consisting of long-chain 
alkyl dimethyl benzyl quaternary ammonium halides, 
long-chain alkyl phenoxy alkoxy alkyl dimethyl benzyl 
quaternary ammonium halides, long-chain alkyl pyridin 
ium halides, long-chain alkyl trimethyl quaternary am 
monium halides, long-chain alkyl benzyl di-ethyl ethanol 
ammonium halides and long-chain alkyl benzyl trimethyl 
ammonium halides, said complex being substantially free 
of unbound iodine as indicated by a negative starch color 
test in aqueous medium. 

5. A germicidal detergent composition consisting es 
sentially of about 70 to 99.5 parts by weight of an alkali 
metal alkyl aryl sulfonate having from 8 to 18 carbon 
atoms in the alkyl radical thereof, from about 0.5 to about 
30 parts by weight of a quaternary ammonium germicide 
and iodine complex consisting of from about 0.01 to 0.7 
mol of physically-bound elemental iodine per mol of 

' ‘quaternary ammonium germicide which are determinable 

70 

75 

by thiosulfate titration, and a quaternary ammonium 
germicide of the group consisting of long-chain alkyl di 
methyl benzyl quaternary ammonium halides, long-chain 
alkyl phenoxy alkoxy alkyl dimethyl benzyl quaternary 
ammonium halides, long-chain alkyl pyridinium halides, 
long-chain alkyl trimethyl quaternary ammonium halides, 
long-chain alkyl benzyl di-ethyl ethanol ammonium hal 
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ides and long-chain alkyl benzyl trimethyl ammonium 
halides, said complex being substantially free of unbound 
iodine as indicated by a negative external starch color 
test in aqueous medium and about 0.1 to 50 parts by 
weight of a fatty acid lower alkanol amide based on 100 
parts by weight of the combined sulfonate and quaternary 
iodine complex. 

6. A germicidal detergent composition consisting es 
sentially of about 70 to 99.5 parts by weight of an alkali 
metal alkyl sulfate containing from 12 to 18 carbon 
atoms in the alkyl radical thereof, from about 0.5 to 
about 30 parts by weight of a quaternary ammonium 
germicide and iodine complex consisting of from about 
0.01 to 0.7 mol of physically-bound elemental iodine per 
mol of quaternary ammonium germicide which are de 
terminable by thiosulfate titration, and a quaternary am 
monium germicide of the group consisting of long-chain 
alkyl dimethyl benzyl quaternary ammonium halides, 
long-chain alkyl phenoxy alkoxy alkyl dimethyl benzyl 
quaternary ammonium halides, long-chain alkyl pyridin 
ium halides, long-chain alkyl trimethyl quaternary am 
monium halides, long-chain alkyl benzyl di-ethyl ethanol 
ammonium halides and long-chain alkyl benzyl trimethyl 
ammonium halides, said complex being substantially free 
of unbound iodine as indicated by a negative external 
starch color test in aqueous medium and about 0.1 to 30 
parts by weight of a fatty acid lower alkanol amide based 
on 100 parts by weight of the combined sulfate and the 
quaternary ammonium germicide and iodine complex. 

7. A germicidal detergent composition consisting es 
sentially of about 70 to about 99.5 parts by weight of an 
alkali metal alkyl benzene sulfonate having from 12 to 
15 carbon atoms in the alkyl radical thereof, from about 
0.5 to about 30 parts by weight of a quaternary ammonium 
germicide and iodine complex consisting of from about - 
0.1 to 0.7 mol of physically-bound elemental iodine per 
mol of quaternary ammonium germicide which are de 
terminable by thiosulfate titration, and a quaternary am 
monium germicide of the group consisting of long-chain 
alkyl dimethyl benzyl quaternary ammonium halides, 
long-chain alkyl phenoxy alkoxy alkyl dimethyl benzyl 
quaternary ammonium halides, long-chain alkyl pyridin 
ium halides, long-chain alkyl trimethyl quaternary am 
monium halides, long-chain alkyl benzyl di-ethyl ethanol 
ammonium halides and long-chain alkyl benzyl trimethyl 
ammonium halides, said complex being substantially free 
of unbound iodine as indicated by a negative external 
starch color test in aqueous medium and about 0.1 to 50 
parts by Weight of a fatty acid lower alkanol amide based 
on 100 parts by weight of the combined sulfonate and the 
quaternary ammonium germicide and iodine complex. 

8. A germicidal detergent composition consisting es 
sentially of about 95 to about 99 parts by weight of an al 
kali metal alkyl sulfate containing from 12 to 18 carbon 
atoms in the alkyl radical thereof, from about 1 to about 
5 parts by weight of a complex consisting of iodine and 
dodecyl benzyl trimethyl quaternary ammonium chloride 
containing about 10% by weight of physically-bound 
iodine in elemental form based on the dodecyl benzyl tri 
methyl quaternary ammonium chloride present which is 
determinable by thiosulfate titration, said complex being 
free of unbound iodine as indicated by a negative external 
starch color test in aqueous medium and about 10 to '30 
parts by weight of lauric isopropanol amide based on 
100 parts by weight of the combined sulfate and the 
iodine and dodecyl benzyl trimethyl quaternary am 
monium chloride complex. 

9. A germicidal detergent composition consisting essen 
tially of about 95 to about 99 parts by weight of an alkali 
metal alkyl benzene sulfonate having from 12 to 15 car 
bon atoms in the alkyl radical thereof, from about 1 
to about 5 parts by weight of a complex consist 
ing of iodine and dodecyl benzyl trimethyl quaternary 
ammonium chloride containing about 10% by Weight of 
physically-bound iodine in elemental form based on the 

10 

45 

50 

55 

60 

65 

‘ 14 

dodecyl benzyl trimethyl quaternary ammonium chloride 
present which is determinable by thiosulfate titration, said 
complex being free of unbound iodine as indicated by a 
negative external starch color test in aqueous medium 
and about 10 to 30 parts by weight of lauric isopropanol 
amide based on 100 parts by Weight of the combined sul 
fonate and the iodine and dodecyl benzyl trimethyl quater 
nary ammonium chloride complex. 

10. A germicidal detergent composition consisting es 
sentially of from about 95 to about 99 parts by weight 
of an alkali metal alkyl benzene sulfonate having from 
12 to 15 carbon atoms in the alkyl radical thereof, from 
about 1 to about 5 parts by weight of a complex consisting 
of iodine and dodecyl benzyl dimethyl benzyl quaternary 
ammonium chloride containing about 10% by Weight of 
physically~bound iodine in elemental form based on the 
dodecyl benzyl dimethyl quaternary ammonium chloride 
which is determinable by thiosulfate titration, said complex 
being substantially free of unbound iodine as indicated 
by a negative external starch color test in aqueous medium 
and about 10 to 30 parts by weight of lauric isopropanol 
amide based on 100 parts by weight of the combined sul 
fonate and the iodine and dodecyl benzyl dimethyl benzyl 
quaternary ammonium chloride complex. 

11. A germicidal detergent composition consisting es 
sentially of from about 95 to about 99 parts by Weight of 
an alkali metal alkyl sulfate containing from 12 to 18 
carbon atoms in the alkyl group, from about 1 to about 
5 parts by weight of a complex consisting of iodine and 
dodecyl benzyl di-ethyl ethanol quaternary ammonium 
chloride containing about 20% by weight of physically 
bound iodine in elemental form based on the dodecyl 
benzyl di-ethyl ethanol quaternary ammonium chloride 
present which is determinable by thiosulfate titration, said 
complex being substantially free of unbound iodine as in 
dicated by a negative external starch color test in aqueous 
medium and about 10 to 30 parts by weight of lauric 
isopropanol amide based on 100 parts by weight of the 
combined sulfate and the iodine and dodecyl benzyl diethyl 
ethanol quaternary ammonium chloride complex. 

12. A germicidal detergent composition consisting es 
sentially of from about 95 to about 99 parts by weight of 
an alkali metal alkyl benzene sulfonate having from 12 
to 15 carbon atoms in the alkyl radical thereof, from 
about 1 to about 5 parts by weight of a complex consist 
ing of iodine and dodecyl benzyl di-ethyl ethanol quater 
nary ammonium chloride containing about 20% by weight 
of physically-bound iodine in elemental form based on 
the dodecyl benzyl diethyl ethanol quaternary ammonium 
chloride present which is determinable by thiosulfate titra 
tion, said complex being free of unbound iodine as indi 
cated by a negative starch color test in aqueous medium 
and about 10 to 30 parts by weight of lauric isopropanol 
amide based on 100 parts by weight of the combined sul~ 
fonate and the iodine and dodecyl benzyl diethyl ethanol 
quaternary ammonium chloride complex. 

_ 13. A liquid germicidal detergent composition con 
sisting essentially of about 45% by weight of sodium 
lauryl sulfate, about 1% by weight of dodecyl benzyl di 
ethyl ethanol quaternary ammonium chloride containing 
about 20% by weight of physically-bound iodine in ele 
mental form based on the dodecyl benzyl di-eihyl ethanol 
quaternary ammonium chloride which is determinable by 
thiosulfate titration, said quaternary and iodine complex 
being substantially free of unbound iodine as indicated 
by a negative starch color test in aqueous medium, about 
12% by weight of lauric isopropanol amide, about 26% 
by weight of ethanol and about 16% by weight of water. 

14. A liquid germicidal detergent composition consist~ 
ing essentially of about 45% by weight of sodium dodecyl 
benzene sulfonate, about 1% by weight of dodecyl benzyl 
di-ethyl ethanol quaternary ammonium chloride contain 
ing about 20% by weight of physically-bound iodine in 
elemental form based on the dodecyl benzyl di-ethyl 
ethanol quaternary ammonium chloride which is deter 
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minable by thiosulfate titration, said quaternary and iodine 
complex being substantially free of unbound iodine as 
indicated by a negative starch color test in aqueous me 
dium, about 12% by weight of lauric isopropanol amide, 
about 26% by weight of ethanol and about 16% by Weight 
of water. 

15. A liquid germicidal detergent composition consist 
ing essentially of about 45% by Weight of sodium dodecyl 
benzene sulfonate, about 1% by weight of dodecyl benzyl 
trimethyl quaternary ammonium chloride containing about 
20% by weight of physically-bound iodine in elemental 
form based on the dodecyl benzyl trimethyl quaternary 
ammonium chloride which is determinable by thiosulfate 
titration, said quaternary and iodine complex being sub 
stantially free of unbound iodine as indicated by a negative 
starch color test in aqueous medium, about 12% by weight 
of lauric isopropanol amide, about 28% by weight of iso 
propanol, and about 14% by weight of water. 
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16. A dry germicidal detergent composition consisting 
essentially of about 38% by weight of sodium dodecyl 
benzene sulfonate, about 6% by weight of dodecyl benzyl 
diethyl ethanol quaternary ammonium chloride containing 
about 10% by weight of physically-bound iodine in ele 
mental formed based on the dodecyl benzyl diethyl ethanol 
quaternary ammonium chloride which is determinable by 
thiosulfate titration, said quaternary and iodine complex 
being substantially free of unbound iodine as indicated 
by a negative starch color test in aqueous medium and 
about 56% by weight of sodium sulfate. 
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