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This invention relates generally to iodine detergent
composiitons and, more particularly, to novel compositions
comprising iodine and halides of various liquid nonionic
polyglycol ether type surface active agents.

As is well known in the art, liquid nonionic poly-
glycol ether type surface active agents obtained by con-
densing alkaline oxides with water insolible organic com-
pounds containing at least 6 carbon atoms and having an
active hydrogen are capable of readily dissolving iodine
to yield germicidal-detergent compositions. After ap-
propriate  compounding with water and a sufficient
amount of acid to obtain a pH of at least about 5 or
lower, these compositions have been shown to be par-
ticularly effective for use in various apparatus for wash-
ing milk bottles, beer bottles and like containers for eat-
able products and for cleaning apparatus and equipment
concerned in the manufacture and transport of such prod-
ucts. However, although these compositions possess ex-
cellent detergent and germicidal characteristics, they suf-
fer from the disadvantage of producing a relatively high
level of foam which detracts from their overall efficiency
and economy in commercial cleaning and sanitizing op-
erations. It should be immediately apparent that exces-
sive foaming in a cleaning compound affects its ability to
adequately clean the container being so treated and also
poses a potential danger to the various mechanical equip-
ment employed in commercial cleaning and sanitizing op-
erations.

Accordingly, it is the primary object of this invention
to provide a novel iodine detergent composition possess-
ing the desirable germicidal properties and detergent char-
acteristics of the prior art compositions formulated from
liquid nonionic polyglycol ether type surfactants but
without the disadvantage of having excessive foaming
characteristics.

It is still another object of this invention to provide a
novel . composition of matter comprising jodine and a
chlorine containing nonionic surface active composition
having excellent germicidal-detergent characteristics as
well as low foaming characteristics.

It has now been found that the -above objectives can
be obtained by formulating a germicide-detergent com-
position from iodine and various halide containing non-
ionic surface active compositions. Quite unexpectedly, it
has been found that if certain halide containing nonionic
surface active agents are employed for formulating the
novel compositions of this invention a composition results
which has extremely low foaming properties along with
the expected germicide and detergent properties.

The nonionic surface active agents which are employed
to prepare the novel compositions of this invention are
halides of polyethoxylated phenols and polyethoxylated
aliphatic alcohols characterized by the following general
formula:

RI
R—(O CHz('JH) X

wherein R represents either an alkyl group containing 8
to 22 carbon atoms or a phenyl or naphthyl substituted
in the ring with 1, 2 or 3 alkyl groups having a total of
from 6 to 36 carbon atoms; R’ represents hydrogen,
methyl, or ethyl; » represents a positive integer of from
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2 to 12 inclusive and X represents chlorine, bromine or
iodine. The above compositions are known in the art
and are generally prepared by converting any polyethoxy-
lated phenol or polyethoxylated aliphatic alcohol to the
corresponding halide by conventional means. The prepa-
ration of polyethoxylated phenols and polyethoxylated
aliphatic alcohols upon which the above halides are based
are described in great detail in U.S. Patents 1,970,578,
2,213,477, 2,575,832, 2,593,112, and 2,676,975. The cor-
responding halides and methods for their preparation are
disclosed in U.S. Patents 2,249,111, 2,098,203, 2,097,441,
2,097,411, 2,209,911 and 3,061,552, the complete dis-
closures and teachings of which are incorporated herein
by reference thereto.

The novel compositions of this invention are prepared
simply by adding elemental iodine to the halogen contain-
ing surfactants above described at a temperature ranging
from about 20° C. to 100° C. and agitating for periods of
times ranging from 10 to 20 minutes. However, par-
ticularly effective results have been obtained when the
elemental iodine was added at temperatures ranging
from 40° C. to 80° C. and agitation was carried out for
periods of time ranging from 2 to 6 hours.

The amount of elemental iodine which is added to the
halides of polyethoxylated phenols and polyethoxylated
aliphatic alcohols is not narrowly critical but it is pre-
ferred to add sufficient iodine so as to provide from 1 to
30% by weight of available iodine with from 10 to 22%
by weight available iodine being particularly preferred.

Germicidal cleansing solutions may be formulated
from the iodine containing surface active agents in a con-
ventional manner, most frequently by the addition of an
acid such as phosphoric acid or hydrochloric acid and
water.

As has heretofore been pointed out, the novel composi-
tions of this invention are prepared by adding elemental
iodine to a specific class of halides of polyethoxylated
phenols and polyethoxylated aliphatic alcohols. It should
be immediately apparent that the surface active agents
employed to formulate the novel compositions of the in-
stant invention differ from the polyethoxylated phenols
and polyethoxylated aliphatic alcohols heretofore pro-
posed not only by the fact that they have a terminal halo-
gen atom in place of the terminal hydroxyl group of the
prior art compounds, but also due to the fact that the
compositions have only from 2 to 12 recurring oxyalkyl-
ene units. It should be pointed out that if halogen-con-
taining nonijonic. surface active agents are employed hav-
ing more than 12 recurring oxyalkylene units, composi-
tions will be obtained which have effective detergent and
germicidal properties as would be expected but that these
compositions will have no better foaming properties than
similar compositions prepared from nonionic surface ac-
tive agents containing terminal hydroxyl groups. There-
fore, the heart of the instant invention involves the use
of nonionic surface active agents having terminal halide
atoms and from 2 to 12 recurring oxyalkylene units,

The examples will now illustrate the best ‘mode con-
templated for carrying out the invention but it is to be
understood that it is not intended to be limited thereto.

Example 1

One hundred forty-four parts by weight of a halogen-
ated surface active agent of the following formula:

? +Hy

c;m—Q(o CH2CHy)usCl
4Hy

and 56 parts by weight of iodine were mixed together at
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100° C. and agitated for two hours to yield 200 parts by
weight of a composition having 21.9 weight percent of
available iodine.

0.10% by weight of the resulting composition was then
dissolved in water and placed in a graduated cylinder and
agitated in a uniform manner. The foam height was
then measured and a comparison was made with the foam
height produced by the iodine derivative of the corre-
sponding non-halogenated surfactant with the following
results:

Foam height of halogenated base, millimeters 20
Foam height of non-halogenated base, millimeters __ 22

From the above it can be seen that there is no substan-
tial difference in foam height when using a halogenated as
opposed to a non-halogenated surface active agent. It
can be seen that in this instance the number of recurring
oxyalkylene units was 125.

Example 2

One bundred forty-four parts by weight of a halogen-
ated surface active agent. It can be seen that in this in-
stance the number of recurring oxyalkylene units was 125.

One hundred forty-four parts by weight of a halogen-
ated surface active agent -of the following formula:

(Eszzs

CxﬂﬁQ(O CH;CH2),Cl
12Hags

and 56 parts by weight of iodine were mixed together at
90° C. for 0.5 hour to yield 200 parts by weight of the
product having 22.3 weight percent of available iodine.
A foam comparison between the product obtained ac-
cording to the above procedure and the corresponding
non-halogenated base was carried out in the exact man-
ner as set forth in Example 1 with the following results:

Foam height of halogenated base, millimeters
Foam height of non-halogenated base, millimeters - 26

From the above example it can be seen that more than
a 300% reduction in foam occurred by using the corre-
sponding halide derivative. It is also pointed out that in
this example the composition employed had 4 recurring
oxyethylene units.
‘ Example 3

One hundred seventy-four parts by weight of a halo-
genated nonionic surface active agent of the formula:

CH;
(OCHzéH)xzoCl

(CeHu)2

and 26 parts by weight of iodine were mixed together at
'80° C. and agitated for four hours to yield 200 parts by
weight of a composition having 10.1% available iodine,
Comparison of the above composition with the corre-
sponding non-halogenated derived material in accordance
with the procedure of Example 1 yielded the following
results: ' ‘

Foam height of halogenated base, millimeters 24
Foam height of non-halogenated base, millimeters .- 22

From the above results it can be seen that in this in-
stance the foam produced was even greater than the foam
resulting from the corresponding non-halogenated base.
It can be seen that the composition employed in this ex-
ample had 130 recurring oxyalkylene units,
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Example 4

Two hundred parts by weight of a halogenated nonionic
surface active agent of the following formula:

g

@-(o CH3;0H) 0Br

/
CisHar

and 85 parts by weight of iodine were mixed together at
70° C. and agitated for 12 hours to yield 285 parts by
weight of. a.composition having 23.8% of available io-
dine.

Comparison with the composition made from the cor-
responding non-halogenated surface active agent in ac
cordance with the procedure of Example 1 had the fol-
lowing results: ’

Foam height of halogenated base, millimeters
Foam height of non-halogenated base, millimeters _.._ 28

From the above it can be seen that almost a 400%
reduction in foam occurred when using the halogenated
nonionic surface active agent, It is also pointed out that
in this instance there were present 10 recurring oxyethyl-
ene units' in the halogenated base.

Example 5

One hundred fifty-two parts by weight of a halogenated
nonionic surface active agent of the following formula:

D(o CH:CHy):Cl

e
CoHus

and 48 parts by weight of iodine were mixed together at
60° C. and agitated for 3 hours to yield 200 parts by
weight of a composition having 16.2% of available jodine.

Comparison of foam with an iodine composition pre-
pared from the corresponding mnon-halogenated ' base
yielded the following results:

Foam height of halogenated base, millimeters 10
Foam height of non-halogenated base, millimeters ... 30

From the above results it can be seen that the 200%
reduction in foam occurred in this instance. -

Example 6
One hundred sixty-five parts by weight of a halogenated :
nonionic surface active agent of the following formula: -
' C:H;
(OOH:Ll)H) o

C1sHzs
and 58 parts by weight of iodine were mixed at 50° C.
and agitated for 4 hours to yield 223 parts by weight of
a composition having 20.0% of available iodine..
Comparison of the foam produced by this composition
with one prepared from: the corresponding non-halogen-
ated base yielded the following results:

Foam height of halogenated base, millimeters
Foam height of non-halogenated base, millimeters .__ 25
From the above it can be seen that again more than-a
300% reduction in foam occurred when using the halo-
genated base. :
Example 7
Two hundred parts by weight of a halogenated nonionic
surface active agent of the formula:
C]Hs
CsHir (O CHnéH);;I
and 80 parts by weight of iodine were mixed together at
40° C. and stirred for 10 hours to yield 280 parts: by
weight of a composition having 24.8% of available iodine.



3,277,010

5
Comparison of the foaming characteristics of the above
product with one prepared from the corresponding non-
halogenated base yielded the following results:

Foam height of halogenated base, millimeters 10
Foam height of non-halogenated base, millimeters ___ 20

From the above example it can be seen that a 200%
reduction in foam occurred.

Example 8

Two hundred parts by weight of a halogenated nonionic
surface active agent of the following formula:

CH;
CiHz(0 CHn(BH)mBr

and 30 parts by weight of iodine were mixed together at
30° C. and stirred for 6 hours to yield 230 parts by weight
of a composition having 11.4% of available iodine.
Comparison of the foam characteristics of the above
product with the one prepared from the corresponding
non-halogenated base had the following results:

Foam height of halogenated base, millimeters 28
Foam height of non-halogenated base, millimeters ... 26

From the above results it can be seen that in this in-
stance the iodine composition prepared from the halogen-
ated nonionic surface active agent produced more foam
than the one prepared from the resulting non-halogenated
base. It should be noted that in this instance the com-
position contained 40 recurring oxyalkylene units.

Example 9

Two hundred parts by weight of a halogenated nonionic
surface active agent of the following formula:

CoaHy5 (OCHCH;) 120Cl1

and 56 parts by weight of iodine were mixed together at
20° C. and stirred for 5 hoursto yield 256 parts by
weight of a composition having 116.4% available iodine.

Comparison of the foaming characteristics of the above
product with one prepared from the corresponding non-
halogenated base yielded the following:

Foam height of halogentated base, millimeters 30
Foam height of non-halogenated base, millimeters __.. 32

From the above data it can be seen that the compound
prepared from the halogenated nonionic agent had sub-
stantially the same foaming characteristics as one pre-
pared from the non-halogenated surface active agent. It
should be noted that in this instance the nonionic surface
active agent employed had 120 recurring oxyalkylene
units.

Example 10

One hundred forty-four parts by weight of a nonionic
surface active agent of the following formula:

D(o CHiCHy) 150C1

i
CoHip

and 56 parts by weight of iodine were mixed at 80° C.
and stirred for 6 hours to yield 200 parts by weight of a
composition having 24.6% available iodine.

Comparison of foaming characteristics of the above
composition with one prepared from the corresponding
non-halogenated base yielded the following results:

Foam height of halogenated base, millimeters 32
Foam height of non-halogenated base, millimeters ..__ 36

From the above example; it can again be seen that in
this instance the results obtained from the halogenated
derivative were substantially the same as the non-halo-
genated one. It is again noted that the halogenated

6

nonionic surface active agent employed in this example
had 150 recurring oxyalkylene units.

Many modifications  and variations of the above ex-
amples will occur to those skilled in the art such as em-
ploying compounds mentioned in the specification -for
those mentioned in the specific examples. Therefore, it

- is- not intended that this invention be limited except as
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necessitated by the appended claims.

What is claimed is:

1. A water-soluble, low-foaming germicidal-detergent
composition consisting essentially of (A) the halide of
a nonionic surface active agent selected from the class
consisting of polyethoxylated phenols and polyethoxylated
aliphatic alcohols having from 2 to 12 recurring oxyalkyl-
ene units and, (B) elemental iodine in an amount suf-
ficient to provide from about 1 to 30% by weight avail-
able iodine in said composition.

2. The composition as defined in claim 1 wherein the
halide of the nonionic surface active agent has the for-
mula:

RI
R—(0 CH?(‘JH)]}X

wherein R represents a radical selected from the group
consisting of alkyl radicals of from 8 to 22 carbon atoms,
phenyl and naphthyl radicals substituted with from 1 to
3 alkyl groups having a total of from 6 to 36 carbon
atoms, R’ is selected from the group consisting of hy-
drogen, methyl and ethyl, n represents a positive integer
of from 2 to 12 and X represents a halogen selected from
the group consisting of chlorine, bromine and iodine.

3. The composition as defined in claim 1 wherein the
halide of the monionic surface active agent has the for-
mula:

(|7 1225

szstq(O CH:CHj)4Cl
i 12Hs

4. The composition as defined in claim 1 wherein the
halide of the nonionic surface active agent has the for-
mula:

i

@—(Ccmcmmm

CisHyr

5. The composition as defined in claim 1 wherein the
halide of the nonionic surface active agent has the for-

mula:
D(oomcm)gm

CeHyy

6. The composition as defined in claim 1 wherein the
halide of the nonionic surface active agent has the for-
mula:

C 2H5

CiaHas

7. The composition as defined in claim 1 wherein the
halide of the nonionic surface ‘active agent has the for-
mula:

CoH;
CsHir (0 CHZ(]JH) F18
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