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- The present invention is concerned with new
germicidal compositions, and is particularly di-
rected to mixtures comprising water-soluble phe-
nolates and alkaline reacting salts.

The water-soluble Phenolates are well known
as germicidal toxicants and have found wide ap-
Plication in such use. These compounds are em-
ployed in dispersions, solutions, emulsions, and
powders adapted to be diluted with or dissolved
In water or other solvents to produce germicidal,
b’actericidal, and antiseptic compositions.

The phenolates as a class have a tendency to
break down on contact with water to liberate free
bhenols which may be water-insoluble, less toxic
to microorganisms, and more irritating to humans
than the salts themselves, To prevent such
hydrolysis and dissociation, it is common  prac-

* tice to maintain an appreciable excess of alkalj

or alkaline reacting salt in compositions com-
prising the phenolates. Free alkali or alkaline
detergent salts are frequently employed in com-
bination with phenolates especially in germicidal
cleansing powders, washing compositions, and
the like. Several disadvantages accrue to such
practice, In the first place an excessively high
alkalinity materially limits the application of g
germicidal composition. More important is the
fact that in mixtures with many alkaline react-
ing materials, the germicidal effectiveness and
phenol coefficient of the phenolate is reduced.
According to the present invention, germicidal
compositions are provided which comprise as an
active toxic ingredient & mixture of a water-
soluble phenolate with an alkali metal pyrophos-
phate. It has been found that water solutions of
pyrophosphate-phenolate mixtures are of rela-
tively lower pH yet resistant to hydrolysis and
dissociation of the phenolate, The toxicity of the
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phenolate in such pyrophosphate-phenolate mix- -

ture, measured in terms of phenol coefficient, is
much higher than that accruing to phenolates
in mixture with other alkaline reacting salts. A
further embodiment of the invention resides in
the pyrophosphate-phenolate mixtures modified
with certain preferred groups of wetting and de-
tergent agents.

In preparing the new compositions, the water-
soluble phenolate and pyrophosphate are mixed
together in any suitable fashion with or without
the inclusion of such wetting, dispersing, and
detergent agents as further increase the efficiency
of the phenolate in the mixture. ‘While the use
of pyrophosphate results in g somewhat lower
PH for dilute aqueous solutions of the composi-~
tions ‘than is obtained when tri-sodium phos-
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phate, sodium carbonate, or excess free alkali are
employed, the pH of such aqueous solution may
be someéwhat raised by the addition of free alkali
without materially affecting the germicidal ac-
tivity of the solution, .

The pyrophosphate and phenolate are compati-
ble in any proportions and any suitable amounts
of the two materials may be combined. Aqueous
solutions of the pyrophosphates alone have no
appreciable germicida} bower at concentrations
as high as 15 per cent by weight and the solid
alkali pyrophosphates have phenol coefficients of
less than 0.05, 1In mixtures, however, of the
byrophosphates with bhenolates in widely vary-
Ing proportions, the apparent phenol coefficient
of the phenolate is appreciably in excess of that
observed for the phenolate alone. The preferreg
bercentage compoesition of the germicidal mixture
with which the present invention is concerned
varies somewhat with the particular phenolate
and pyrophosphate employed. A Dercentage
range of general utility is that found specifically
for sodium ortho-phenyl-phenolate and sodium
pyrophosphate and consists of a mixiure of 1
bart by weight of phenolate with from 0.33 to 49
parts of byrophosphate, i. e., a mixture contain-
ing from 2 to 75 per cent by weight of the phe-
nolate. Preferred embodiments of the invention
are compositions comprising potassium or sodium
byrophosphate, The latter has been found par.
ticularly useful in the compositions as defined,
Sodium ortho-phenyl-phenclate constitutes " g -
breferred phenolate for use therewith,

The method for determining the phenol co-
efficients as set forth in the following examples
is one developed by the United States Public
Hygenic Laboratory, and de-
scribed in Circular 198 of the Food and Drug
Administration, United States Department of
Agriculture. These values are based upon a co-
efficient of 1.0 for pure bhenol. The phenol
coeflicient of ortho-phenyl-phenol g5 the sodium
salt according to this method is 16-17.0.

The following examples are not to be construed
as limiting either with respect to the proportions
employed or the particular phenolates disclosed.

ExAMPLE 1

Finely ground sodium ortho-phenyl-phenolate
was mixed with sodium Dyrophosphate

(NasP207.10H0)

to obtain a series of dry white powders contain-
ing from 25 t;o 50 per cent by weight of the
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phenolate. These compositions were dissolved in
water to obtain detergent and germicidal solu-
tions useful for the sterilization of drinking
glasses, dishes, and silverware. Analogous series
of mixtures were prepared in which tri-sodium
phosphate, sodium carbonate and other alkaline
reacting salts were substituted for the sodium
pyrophosphate initially employed. The following
table sets forth the comparative efficiencies of the

sodium ortho-phenyl-phenolate in the mixtures:
Table A

Phenol coefftxl-

s cient agains

Composition of the test mixture E. typhi at

20° C.
Sodium ortho-phenyl-phenolate:

AJOMI .o el immeeomeaen 17
‘With 1 part Na2COs. . - 9.5
‘With 3 parts Na:COs__.__. 5.5
‘With 5 parts Na:COs.... 7.2
‘With 10 parts N2:COs. ... 8.3
With 1 part Na;P04.12H0. . 16.7
‘With 3 parts NasP04.12H,0._ . 55
With 5 parts NasPO«.12HO. ... .. . ... .. 7.1
With 10 parts Na;P041.12H,0___ - 9.6
With 1 part Nai/P207.10H:0 __ 18.5
With 3 parts NasP:07.10H:0_ 20.2
With 5 parts Na«P,07.10H0. 20.0

With 10 parts NasP207.10H0 .. 23

‘With 15 parts Na;P207.10H:0___ 19

With 25 parts Na;P:07.10H.0 20

With 40 parts Na,P;07.10H:0__. N 22
With 5 parts Na:8i03.9H0_____ - 2.5

With 5 parts Borax and 1.2 grams NaOH._.__._. 10

In a similar manner portions of sodium ortho-
phenyl-phenolate were mixed with 2 and 5 parts
by weight of potassium pyrophosphate

(K4P201.10H20)

In both of the compositions so obtained the
phenolate was found to have a phenol coefficient
of 22. In check compositions employing tri-po-
tassium phosphate in mixture with the sodium-or-
tho-phenyl-phenolate, the compositions contain-
ing 2 and 5 parts’of the phosphate per 1 part by
weight of the phenolate the latter had phenol co-
efficients of 6.2 and 8.9, respectively.

EXAMPLE 2

1 part by weight of sodium carvacrolate was
mixed with 5 parts of sodium pyrophosphate to
obtain a composition in which the phenolate had
a phenol coefficient of 31 against E. typhi at 20°
C. In compositions containing an equivalent
amount of tri-sodium phosphate and sodium
carbonate the carvacrolate had phenol coeffi-
cients of 13 and 18, respectively. The sodium
carvacrolate alone has a phenol coefficient of 26
against E. typhi.

Experiments were also made to determine the
phenol coefficient of sodium carvacrolate against
E. typhi when dissolved in 0.5 per cent solutions of
various alkali reacting salts. Such dilutioens are
the equivalent of those encountered in detergent
sterilizing solutions as frequently employed in
eating places. In 0.5 per cent tri-sodium phos-
phate solution, sodium carvacrclate had a phenol
coefficient of 12. In 0.5 per cent sodium car-
bonate solution, the phenol coefficient of the car-
vacrolate was 18.5. In 0.5 per cent solution of
sodium pyrophosphate, the phenol ccefficient of
the carvacrolate was 29.

EXAMPLE 3

In a similar manner sodium monochloro-car-
vac;olate was mixed with 10 parts by weight of
sodium pyrophosphate to obtain a composition
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in which the phenolate had a phenol coefficient 78

of 150 against E. typhi at 20° C. The sodium
monochloro-carvacrolate alone had a phenol co-
efficient of 95. In combination with 10 parts of
sodium carbonate and of tri-sodium phosphate,
this compound had a phenol coeficient of 27 and
22, respectively. '

The phenol coefficient of the sodium mono-
chloro-carvacrolate in 0.5 per cent aqueous so-
dium pyrophosphate solution was 120. In simi-
lar aqueous compositions comprising 0.5 per cent
sodium carbonate and tri-sodium phosphate, the
phenol coefficients of sodium monochloro-carva-
crolate were found to be 30 and 27, respectively.

ExAMPLE 4

1 part by weight of sodium monochloro-ortho-
phenyl-phenolate was ground with 10 parts of
sodium pyrophosphate to obtain a composition
in which the phenolate had a phenol coefficient
against E. typhi at 20° C. of 92. ‘Sodium mono-
chloro-ortho-phenyl-phenolate alone had a phe-
nol coefficient of 85. In combination with 10
parts by weight of sodium carbonate and of tri-
sodium phosphate, the phenolate had phenol co-
efficients of 19 and 18, respectively.

In the presence of 0.5 per cent aqueous solu-
tion of sodium pyrophosphate, the sodium mono-
chloro-ortho-phenyl-phenolate had a phenol co-
efficient of 75. In an analogous composition in
which sodium carbonate was substituted for the
sodium pyrophosphate, the phenol coefficient of
the phenolate was but 13.0.

EXAMPLE 5

The phenol coeficients of sodium para-chloro-
thymolate in mixture with several alkaline re-
acting salts were determined against E. typhi at
20° C. substantially as described above. In com-
bination with 10 parts by weight of sodium pyro-
phosphate, the sodium para-chloro-thymolate
had a phenol coefficient of 155. In combination
with sodium carbonate and tri-sodium phos-
phate, the apparent coefficients of the phenolate
were 63 and 30, respectively.

In 0.5 per cent aqueous solutions of sodium
carbonate and tri-sodium phosphate, sodium
para-chloro-thymolate in each instance showed
a phenol coefficient of 33. In a 0.5 per cent
aqueous solution of sodium pyrophosphate, the
apparent coefficient of the sodium para-chloro-
thymolate was over 150.

The pyrophosphate-phenolate mixtures as il-
lustrated by the foregoing examples may further

be modified to impart even higher phenol co- .

efficients to the phenolate contained therein by
the addition of certain types of detergent and
wetting agents. ‘This preferred group of addi-
tion agents are the water-soluble salts of alkyl-
aryl-sulfonates, higher -fatty alcohol sulfates,
and alkyl-phenyl-phenol sulfonic acids. The

‘addition of wetting and detergent agents gen-

erally to the pyrophosphate mixture does not
cause an increase in the apparent pH of the
phenolate, nor does the addition of the preferred
agents to phenolate mixtures with common
alkaline reacting salts other than the pyrophos-
phates operate to the benefit of the ultimate
composition. It is believed that the chemical
constitution of the ternary mixtures as herein-
after set forth is critical.

EXAMPLE 6

Mixtures of sbdium ortho-phenyl-phenolate
with sodium pyrophosphate were ground with a
water-soluble salt of an alkyl-aryl-sulfonate

>
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marketed as Santomerse #1. The following
table sets forth the composition of the several
mixtures and the phenol-coefficient of the
phenolate therein. .

Table B
Parts of so-
dium ortho- |Parts of sodium| Parts of Santo- lgrgggg‘fggﬁggf
phgx:) :'tghe‘ pyrophosphate merse #1 phenyl-phenolate
0 8 1 Less than 0.1 (for
0.2 oomp;lsltion)
1 6 ]
1 6 1 2%
1 [ 3 24
1 8 6 2%
1 2 3 20
1 4 3 2
1 . 1 3 24
i 8 3 o
1 10 . 3 26
ExamrLE 7

In a similar manner compositions were pre-
pared by mixing sodium ortho-phenyl-phenolate
and sodium pyrophosphate with a water-soluble
salt of an alkyl-phenyl-phenol sulfonic acid sold
as Aresklene 400 and believed to consist essen-
tially of dibutyl-phenyl-phenol sodium sulfonate.
In a mixture of 1 part phenolate, 6 parts sodium
pyrophosphate, and 3 parts of Aresklene 400,
the phenolate had a phenol coefficient of 25,

ExaMpLE 8

A similar beneficial result was obtained when
the sodium pyrophosphate mixture with sodium
ortho-phenyl-phenolate was modified with
water-soluble salts of higher fatty alcohol sui-
fates and particularly Proprietory materials soid
as Orvis, Dreft, and Grasselli IN-181-P, all of
which are believed to consist essentially of so-
dium Jauryl sulfate. The following table sets
forth representative results obtained, and also
illustrates the non-equivalence of compositions
in which other alkaline reacting salts are sub-
stituted for sodium-pyrophosphate.
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the examples. It is also sometimes advantageous
to employ combinations of 2 or more of the wet-
ting and detergent agents as set forth above.

I claim: .

1. A germicidal composition comprising as an
active toxic ingredient a mixture of from 2 to 75
per cent by welght of g water-soluble phenolate
with an alkali metal pyrophosphate, and substan-
tially free of alkaline reacting salts which reduce
the germicidal effectiveness of the water-soluble
phenolate.

2. A germicidal composition comprising as an
active toxic ingredient g mixture of a water-
soluble phenolate with an alkali metal pyrophos-
phate, said mixture containing from 2 to 75 per
cent by weight of the phenolate and being free
from other inorganic alkaline detergent salts.

3. A germicidal composition comprising as an

-active toxic ingredient a mixture of a water-
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soluble phenolate with g detergent salt selected
from the group consisting of sodium and potas-
sium pyrophosphates, said mixture containing
from 2 to 75 per cent by weight of the phenolate
and being free from other inorganic alkaline de-
tergent salts. : :

4. A germicidal composition comprising as an
active toxic ingredient a mixture of g water-
soluble phenolate with sodium pyrophosphate,
said mixture containing from 2 to 75 per cent by
weight of the phenolate and being free from other
inorganic alkaline detergent salts.

8. A germicida] composition comprising as the
active toxic ingredient g mixture of a water-
soluble phenolate with potassium pyrophosphate,
said mixture containing from 2 to 75 per cent
by weight of the phenolate and being free from
other inorganic alkaline detergent salts.

6. A germicidal composition comprising as the

~ active toxic ingredient a mixture of a water-

40

soluble sodium phenolate with sodium pyrophos-
phate, said mixture containing from 2 to 75 per
cent by weight of the phenolate and being free -
irom other inorganic alkaline detergent salts,

Table C

g;‘ggg - | Phenol epefii-

ortho- Parts of alkaline reacting salt Parts of wetting and dispersing agent "ggfg‘;’ggggf
p‘z’:gﬁyéﬁ{e phenolate

1} 8 of sodium hosphate._....______ 3 of Dreft. .. - - 30
1. °'sadum pyrophosy 3 of Orvis 18.5

1 - d 35

1 2

.1
1 ium pyrophosphate..______ " 7| " do.. ... 31
% é °§ sogium pyropgosplh]a%e __________ g{l’
of sodium pyrophosphate.__ R

11 1of sodium metasilicate.. .. 2 of Grasselli IN-181-P_. 16

1 | 2 of sodium metasilicate. --do.__ 13
1 | 1 of sodium carbonate. __ 18.5

1| 4 of sodittm carbonate. .. 17
i go}' ggdiugil mb%nat%' ate. ~| 2 of Grasselli IN-181-P_. %g'g

1 of ¢ri-sodium phosphate_______ .- " of Gr: -181-P__ .
) I T do. ... _. {)““Xf __________________ 4 of Grasselli IN~181-P_______ """ 13.3

Any of the other water-soluble salts of the
phenols disclosed or the sodium, potassium, lith-
ium, calcium, barium, ammonium, or magnesium
salts of such other phenols as 4-hexyl resorcinol,
2-chloro-4-phenyl-phenol, 2.4.5-trichlorophenol,
2.4.6-trichlorophenol, 2.4.5.6 - tetrachlorophenol,
pentachlorophenol, 2-chloro-4-tertiaryamyl-phe-
nol, 4-chloro-symmetrical-xylenol, or mixtures
of 2 or more of such water-soluble phenolates
may be employed in place of those compounds
shown in the examples. Similarly, mixed sodium
and potassium pyrophosphate may be substituted
for the substantially pure compounds shown in

70
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7. A germicidal composition comprising as the
active toxic ingredient a, mixture of sodium ortho-
phenylphenolate with an alkali metal pyrophos-
phate, said mixture containing from 2 to 75 per
cent by weight of the phenolate and being free
from other inorganic alkaline detergent salts.

8. A germicidal composition comprising as the
active toxic ingredient a mixture of sodium ortho-
phenylphenolate with sodium pyrophosphate, said
mixture containing from 2 to 75 per cent by
weight of the pheonalte and being free from other
inorganic alkaline detergent salts,

9. A germicidal composition comprising an
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organic wetting and detergent agent selected
from the group consisting of water-soluble salts
of alkyl-aryl-sulfonates, higher fatty alcohol sul-
fates, and alkyl-phenyl-phenol sulfonic acids,
and as an active toxic ingredient a mixture of a
water-soluble phenolate with an alkali metal py-
rophosphate, said mixture containing from 2 to 75
per cent by weight of the phenolate and being free
from other inorganic alkaline detergent salts,
10. A germicidal composition comprising an
organic wetting and detergent agent selected
from the group consisting of the water-soluble
salts of alkyl-aryl-sulfonates, higher fatty alco-
hol sulfates, and alkyl-phenyl-phenol sulfonic

10

acids, and as an active toxic ingredient a mixture
of sodium ortho-phenylphenolate with sodium
pyrophosphate, said mixture containing from 2
to 75 per cent by weight of the phenolate and
being free from other inorganic alkaline detergent
salts.

11. A germicidal composition comprising so-
dium lauryl sulfate and as an active toxic in-
gredient & mixture of a water-soluble phenolate
with sodium pyrophosphate, said mixture con-
taining from 2 to 75 per cent by weight of the
phenolate and being free from other inorganic
alkaline detergent salts.

ALEXANDER M. PARTANSKY.



