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. This invention relates to a novel, and highly retention agents, alkaline salts, etc. may be incor-
usef_ul,' l_iquid composition based essentially upon porated. - : | | |

the ingredients: sodium alkyl aryl sulfonate, liqguid Sodium .ke_rylbenzenesulfonate is an excellent

- hydrocarbon and an aliphatic hydroxy compound. _ surface active agent and detergent when em-
‘More particularly, the sodium alkyl aryl sulfonate 5 ployed. in agueous solutions. In the formulation

 ingredient of our invention is sodium kerylben- of an emulsion type cleaner a lyophilic, oil-dis-
. zenesulfonate! containing not over 30% by solving hydrocarbon, such as a petroleum distil-
- weight Na:SO4; and the liquid hydrocarbon is a 1ate, is desirable. Aqueous solutions of sodium
petroleum distillate of the kerosene type. Mix- kerylbenzenesulfonate however are immiscible
~ tures of sodium kerylbenzenesulfonate and @ 10 with such liquid hydrocarbons; even though
~ petroleum distillate hydrocarbon boiling in the aqueous solutions of higher alkyl aryl sulfonates,
kerosene range (150-300° C. at atmospheric pres- - .whose alkyl group contains 20-30 carbon atoms
~sure) form exfremely viscous, oelled or wax-like ~ and is derived from & white 0il or Hquid parafiin
- masses which are of an opague appeararce. boiling in the range of 195-295° C. at 15 mm. pres-

. However, according to our invention, when an 19 sure are miscible with white oil and Stoddard sol-
~ -aliphatic hydroxy compound is added to a mix- vent (cf. U. S. Patent 2,317,986). And as men-

“ture of 1 part by weight of kerosene, and Ye—V3 tioned above, sodium kerylbenzenesulfonate and
- part of sodium kerylbenzenesulfonate in amounts the liquid hydrocarbon form nearly solid wax-
‘as little as 2% by weight (all parts and percent~ - like mixtures. | N
ages hereinafter given are by weight, unless 20 e have discovered that first of all, a wax-like,
- otherwise stated), the mass promptly loses its vis- opagque and highly viscous mixture of kerylben-

.cous character, becomes Very fluid and becomes zenesulfonate and a nhormally liquid petroleum
‘transparent to translucent in appearance. The distillate hydrocarbon boiling in the kerosene
 composition of our invention is therefore of value  range can be converted to a clear, fluid mass

~as a base product in the formulation o1 printing 23 through the medium of a coupling agent consist-
' inks, paints and liquid dry cleaning compositions ing of an aliphatic hydroxy compound having 4 to
wherein it is sought to obtain the advantages of 10 carbon atoms and selected from the group

a surface active or wetting agent such as sodium consisting of 4 to 10 carbon atom monchydroxy
‘kerylbenzenesulfonate in the presence of a liquid  aliphatic alcohols, mono(n-)butyl ether of ethyl-
‘hydrocarbon. | . o 30 ene glycol, mono(n-)butyl ether of di-ethylene

- Our invention also includes a single phase glycol, mono (n-)butyl ether of propylene glycol
- liquid type composition, wherein water is added and 2-ethylhexanediol-1,3. o -
.to the base composition first mentioned above. Secondly, we have discovered that the foregoing

“wwe  have  discovered that the aliphatic hydroxy resultant clear, fluid mass of sodium kerylben-
compound coupling agent renders it possible 1o 35 zenesulfonate, petroleum distillate hydrocarbon

introduce water into the composition and still  and coupling agent Is compatible with water. BY
‘maintain a clear, translucent-to-transparent, the addition of critical amounts of water as here-
- single phase liquid mass. - | | inafter described in detail, the clear, fluld ap-

 Such single phase, liquid mass compositions of pearance of the mixture is undisturbed. Such:a
our invention are particularly useful as emulsion 40 clear, single phase mixture can then be most
type cleaning compounds for removing oil, dirt readily dispersed in a relatively large volume of
and soil from metal surfaces. The working solu- wate’r', to make up the emulsion type cleaning

tions, or more accurately speaking, the working  gsolution or suspension, previously mentioned.
suspensions . or emulsions of such single phase e have also discovered that the ratio of the
liquid compositions consist of approximately 1 45 jneredients, in order to obtain a clear, single
~ part of liquid composition to 100 parts of water. phase mixture, must be maintained within the
- They are also useful as base composiiions I ¢41owing stated critical ranges: -
 which additional detergent ingredients, such as =~ = T _
organic solvents, water softening compounds, soil = Ingredient: o | Per cent by weight
sod 1-' 'lb" lfonate is th a3 1t of 50 - Petroleum —cceee- e ————— ——- 55-T1
1 8odium kerylbenzenesulfonate is the sodium Sait ¢ v . - -
kerylbenzene sulfonic acid whose alkyl or ‘“‘keryl’”’ group 18 Sodium kerylbenz_enesulfonate wmmmTET - 12-20
- derived frjo5n6 a ggtrgleumddlstlélqt@ fragtaoél. hﬂ%lng in the WALEL oo e m e — e e 15--25
range of 150-300° C. and containing 9-—1b carbon a oms, ‘
.corisnunding to the Kkerosene range. hence the name - _Couplmg agent‘. ----------------------- _2‘4
“Kersl” ; and whose benzene group is derived from aromatic e ahove stated range proportions of ingredl-

“hydrocarbouns of the benzene series,
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ents, for con’irenience in formulating, can be alter-
natively stated---as follows:

Petroleum hydrccarhon 1 part by we1ght
Sodium kerylbenzenesul«
fonate

Water
_ _Coupling age_nt

o 4—-16 part

composition

' Sodium kerylbenzenesulfonate in both its salt-

free form (i. e. with Na2SO« extracted) and in its
salt-containing or salt-built formi,

best results are obtained when g sodium keryl-

benzenesulfonate of at least 709 active agent
content (. €. containing not over 30% of Na2804)-

The followmg examples will serve to 111ustra,te 20

is employed.

to those skilled in the art, and in greater detail,
the manner in which the prmclple of our mven—

tion may be practlced

Example 1

2-4% by weight of total

1, can be em-
ployed in making the compositions of our inven-
tion. However we prefer to use, and fing that the

2,628,607
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under the trade name “Butyl Cellosolve”). The
viscosity of the mixture was thereby substantially
decreased. Upon the addition of another cc. of
monobubyl glycol ether (a total of 249%

weight), a less viscous andg suhstantlally clear

~solution or emulsion resulted.

By taking an initial formulation of the in-
gredients, lying within the range proportions as -
first hereinabove stated, and gradually increas-
ing the amount of counlmg a,gent (monobutyl
ether of ethylene glycol) fmm 2 to above 4%,

L T e

. was establlshed The results are tabulated as

15.

| S'ddiumi kerylbenzenesulfonate of the salt~free

tyvpe (i e, containing only 0.25% N22S04) in the
amourit of 10 grams was stirred with 30 grams of
kerssene in g bedker,
‘plate.

while warming oni a hot
A gradual swelling of the sodium keryi-

benzenesulfonate occurred, until a viscous, non-~

paurabie translucent 'WaX'-Iike mass was formed
~alcohols sold under the trade name “Pentasol”)

in the amount of 1 cec. or 0.8 gram (2% by
weight) was then added. After stirring for a
short time, the viscosity of the mixture was sub-

stantially reduced, so that the resultant mixture
-~ was quite fluid. On adding water (approximately
15 ce.) to the mixture, a clear transparent solu-
- tion was obtained. This solution formed a stable,
milky emulsion When auded to a large volume of
water.

Emm'p-le- 2

Sodium kerylbenzenesulfonate containing 70 %
- active agent (i.-e. about 309 by weight Na2504)
in the amount of 20 grams was . mixed with 60
grams. of kerosene and allowed to stand for two
hours. To 60 grams of this mixture, water was
added in 1 ml. increments and with vigorous agi-
tation. After the addition of 2 ml. of water the
-mixture thickened and progressively became

thicker until a total of 9 ml. of water had been

‘added. The mixture was then slichtly warmed.,

30

40
2.8 ce. of water.
form 0.4 cc. amounts of the oxy-. or hydroxy-
aliphatic-compound. Dependent upon the spe-

45

50

follows:
TABLE 1
| Sodium . Mono-
; | Kerylben- |. “butyl | | |
Kervsene |- Water | zene Sulfon-. " Ether of Results
- ate (30% - -_..thy]ene |
. - NagS504) | Glyeol . |
55.9 | --_24-.0‘ , 1,3:‘--4* 2.3 | Clear fluid.
5491 23.8 | 183 1 3.0 | Nesrly clear, :ﬂﬂid |
546 - 23.6 18.2 | 3.6  Do.
54:3 | 23. 4" 18.1 4.2l Split into 2 la‘yerb
. 53.9 f  23.2 18. 0| 4.9 Do
| . ,. L :

.
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The foregoing 2-49% critical ".rang‘e-. content of
moriobutyl ethier of ethylene glycol, is equally well
applicable to the other selected coupling. agents- .

within the scope of our invention.

We. are ungable to evolve any chemical or SCI-

‘entific theory of why the particular aliphatic
hydroxy compounds selected should be operable
for the purposes of our invention.

Several
homologous 0xy- and hydroxy-aliphatic: com-
pounas were added to a base mixture consisting of

3 egrams of sodium Kkerylbenzenesulfonate (con-

taining 30% Na2S0s), 9 grams of kerosene and
The addition was made in yni-

cific gramty of the oxy- or hydroxy-aliphatic
compounds tested, fhis: represented 2.1-2.39 by

weight of the total composition. Accordinely,

the test compositions conformed closely to the

followmg f ormula,tmn

Kerosene e e e e e B0
sodium. kerylbenzenesulfcnate B

- (309% N2a2S04) e e 20
Water o 18
| Couplmg agent'_-_..._..__..._.........,......._.._......_......-..- 2

5 more ml. of water added, followed by the addi-

tiorr of 1 ce. or 0.9 gram of monobutyl ether of
ethylene glycol (commercial grade available

Listed in Ta,ble I1 below are those pa,rtlcular |

aliphatic hydroxy compounds which were found

to be operable as coupling agents accmdmg 1o
thls test: |

TABLE- IT
s ' Synonym or Trade Amount |
Goup]mg Agetlt T Name . Aﬁ %‘F}d. . &p'pearanﬁa' l

But}fl Alcohﬁl---.,.-----;------Qea- n-Butanol. .......... S A ;'CIea.r,h fluid.
Amyl Aleohol. . oeveoaaa | “Pentasol” .. ______. —— A Do,
'HBKF]. Alcohol. o __._. cemawe | D-HeExanol. .. ._. e o i e i o8 Dﬁ |
Octyl Aleohol. i -} D-Octanol.. ... ... Zenf N Do.
% Eth1 I15.[93;;3.111-::vl.._-.-- ................. Bare = - eeee . Do,

ecyl Aleohol ... ‘n-Decanoil_ ___________._ .4 | Transliieent, fluid,
n-Butyl Ethylene Glyeol Ether--- - “Butyl Cellosolve” _____ .4 | Clear, fiuid.. 4

.%ug,}l Di-Ethylene Glyecol | “Butyl Carbitol”. . ... «4 | Nearly clear, fluid. -
= L.ther. . -

- z-Ethythexanediol-1,3 .o PN 4 | Transparetit, fluld, -

n- Butyl Propylene Glycol Ether-_ _____ ket e ek | A ﬁNearljl? clear, ﬂuxd._

| .
o
L 'I-“-ll-“_— ol
a M !
' .
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On the other hand, listed below in Table ITI

are those oxy- or hydroxy-aliphatic compounds
which were not operable* -

2,629,607
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The formulation of Example 5 was found to
be particularly excellent in that it was capable

of hemg subJected to extremely low temperature

| TABLE III
S Spnenpm or ’I‘re.de Amount - |
Ceuplmg Agent Name A(gldlle)d Appearance
Prep lAlcehel_._'__-__; ............ 1se-Prepenel--__---'__'.-_-' .4 | Clear, but split.
Tetradecv] Aleohol . ... n-Tetradecanol ____..... .4 { Opaque, stiff.
ME%E-EthyI Ethylene Glycel “Ethyl Cellosolve” .. ... | 4| + Do.
| er. - |
Di-Ethvl Ethylene Glyeol Fther-- “Dr-—Ethrl Cellosolve’” .| 41 - Do.
Mono-Methyl D1-Ethy1ene Gly- | “Methyl Carbitol”__.... 41 - Do.
~.col Ether. | | N | ; T

Diacetone. o= Diacetone Alcohol..___.- .4 | Opaque, slightly stifl.
Dimethyl Dioxane.... .. cm———— Di-Propylene Oxide.__.. .4 | Clear, stiff.

~ Pentanediol-1,5...wemeeceeeem----] Amylene Glycol......... .4 { Opaque, stiff.
’I‘riethanelarnme-__“_____...._--__._ emsccmoee— e ramm—————) 41 Dol

i

The critical ranse proportions of ingredients
as first hereinbefore stated, are further substan-

tiated and illustrated by the following test re-

sults. A base formulation was made up as fol-

lows: Percent
-I{erosene 72.4

Sodium kerylbenzene sulfonate (30%

._ Na2S04)
Water

_ﬂr-_—----_ﬂ-“_—lﬂ_-__—-'—_-_.ﬂnﬂl-—ﬂﬂ-

“_—ﬂ-"_‘-—_—ﬁ—#ﬂ_ﬂﬂ_ﬂ-_-#ﬂ-—-“-m

—-“-_'—--—-ﬁ._-—_“——-_‘”Hﬂ--—_____‘“_'-i“-—-“_——

20

25

Yarying amounts of coupling agent were then

added to this base formulation so that the re-

- sultant tesf range formulatmn was substantially ;

30

35

I

conditions (. e., frozen with selid carbon diox-
ide), such as might be encountered under cer-
tain storage conditions, and on being restored
to the liquid state by warming to rocom tempera- .
ture, retained its single phase character.
Equivalent modes of practicing our invention
may be followed provided that they are within
the scope and purview of the appended claims.
We, therefore, distinctly claim and particu-
larly point out as our invention: - -
1. A sinele phase, non-viscous, fluid composi-
tion consisting essentially of 55-71% by weight
of 2 normally liquid petroleum distillate hydro-

‘carbon boiling in the kerosene range, 12-20% of

a sodium kerylbenzenesulfonate of not over 30%
Na.S0. content and whose keryl group contains -

9-16 carbon atoms; 15-259, water; and 2-4% of
an sliphatic hydroxy compound selected from

~ the group consisting of 4 to 10 carbon atom

40

monohydroxy aliphatic alcohols, moncbutyl
ether of ethylene glycol, monobutyl ether of di-
ethylene glycol, monobutyl ether of propylene

glyeol and 2-ethy1hexaned101—-1 3.

2. A single phase, non-viscous, liquid com-

 position suitable for use as a base product for

- as follows: Percent
 KETrOSENE oo s me s m e e T1
Sodium kerylbenzene sulfonate {(30%
NasSO04) oo 12
Watel o ———— e e 15
.Couplmg 2ZeNY e e e 122
The results are shown in Table IV:
| | TABLE IV
Amount
_- N Present, -
Coupling Agent Pe;cent Results
Yo -
Weight
k
Amyvl Alcohol (“Pentasol”) . no--- 1.71 | Split into 2 lavers.
| 5.7 YOO 2.08 Nearlv clear, fluid.
o-FEthyl Hexanol .. oo mmeiamcen 1.38 { Nearly eleer and
- stiff, but split on.
| | standing, |
| 5]« I 2.16 § Clear, fluid.

ing the principle of our invention, and those
“which are particularly well suited for commercial

purposes as a bhase mixture for the making up

of emulsion type cleaning solutions, we speciiy
the following:
- Ea:ample 3

Percent

Kerosene e e o e et e e e 63
Sodium kerylbenzenesulionate - (30% |

N2oSO04) o e 20

Water e — 15

Monobutyl ether of ethylene glycel (“Butyl.

Cellosolve”) ____________________________ 2
| Example 4 |
T T OSENIE o o e e e it e
- Sodium kerylbenzenesulfon&te (30%r |
N&ZSOQ) e e o e i e e i b P o o e T S o - o o 20
Water e ————————————— e 18--
2-ethy1hexanedml-1 8 e —————————— 2
| Ezxzample 5 | |
KErOSENE o memm e oo o = e 55
- Sodium kerylbenzenesulfonate (30%
' Na2804) ——————————————————————————————— 24
WAL OL o e e e o o e e o 18

,amyl alcohol (“Pentasol”)_............-.._........_.._.. 3

~ As further examples of formulations embody-;_.

e
] |

60

60 ©:

"“hydrocarbon;

the make-up of oil-in-water and water-in-oil -
type emulsions, consisting essentially of a pe-
troleum distillate liquid hydrocarbon boiling in

the kerosene range, -3 part by weight of so-
dium kerylbenzenesulfonate per part of liquid
said sodium kerylbenzenesulfo-
nate having not over 30% Na:50: content and
a, keryl group containing 9-16 carbon atoms: V-

14 part of water per part of liquid hydrocarbon;

and 2-49% by weight, total composition hasis,
of an aliphatic hydroxy compound selected from
the group consisting of 4 to 10 carbon atom mono-
hydroxy aliphatic alcohols, monobutyl ether of
ethylene glycol, monobutyl ether of di- ethylene
glycol, monobutyl ether ol pmpylene oglycol and
2—ethy1hex&nedml—1 3.

3. An emulsion forming comp051t10n eon31st-
ing essentially of 55-71% by weight of kerosene,
19-209% of sodium kerylbenzenesulfonate of not
over 30% Na2S04 content and whose keryl group
contains 9-16 carbon atoms, 15-25% of water

and 2-49% of an aliphatic hydroxy compound se-

lected from the group consisting of 4 to 10 carbon
atom monohvdroxy aliphatic alcohols, mono-
butyl ether of ethylene glycol, monobutyl ether
of di-ethylene glycol, monobutyl ether of pro-
pylene glycol and 2-ethylhexanediol-1,3.

4, A clear, single phase liguid composmon

consisting of approximately 63% by weight of
kerosene, 20% of sodium kerylbenzenesulfonate of

not ever 30% Na280s1 content and whose keryl

~ sroup contains 9-16 carbon atoms, 15% of water

75

‘and 2% of monobutyl ether of ethylene glyeol




A cleax; single phase: hquid composition. con-
sistmg of. appr: oximately-60%, by. weight. of kero~
sene;, 20%. of sodium. kerylbenzenesulfonate. of
not over 30% Na280z1 content and whose keryl
group contains 9-16 carbon atoms, 18% of water

~and 2% of 2-ethylhexanediol-1,3.

2,829,607
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6. A clear, single phase 11qu1d cempomtmn con-: N

' 'slstmg of approximately 55% by weight of kero-

sene, 24% of sodium kerylbenzenesulfonate of
not over 30% Na:S04 content and whose keryl
group contains 9-16 carbon atoms, 18% of water

-and 3% of amyl alcohol.
WILLIAM K. LAN GDON
- EBEARL FP. SOOP |
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