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LIQUID DETERGENT
James H. Wilson, Demarest, N.J., assisnor to Lever
Brothers Company, New York, N.Y., a corporation of

aine
Filed Jure 1, 1959, Ser. No. 817,203
1Z Claims, (CL, 252—152)

The present invention pertains to detergent composi-
tions, and more particularly to liquid detergent compo-
sitions,

Heretofore, various light duty liquid detergent com-
positions have been proposed, light duty liquid detergents
being especially adapted for the cleansing of dishes and
fine fabrics whereas heavy duty liquid detergents are
especially designed for the cleansing of heavily soiled
coiton fabrics and other fabrics. These light duty Hquid
detergent .compositions, however, suffer from one or
more sericus disadvantages. For example, some of them
are not homogeneous and hence they must be shaken
prior to usage in order to obtain uniform dosages of the
compositions. = Other light duty liquid detergent compo-~
sitions are homogeneous at room temperature, but they
have a very high cloud point so that they lose their homo-
geneity when stored at a temperature only slightly below
room temperature or lower. Some light duty liquid de-
tergents are not clear and hence they do not present
an appealing appearance to the user. While some here-
tofore known light duty liquid detergents may be clear
and homogeneous and also have a relatively low cloud
point, they are nevertheless either too thick because
of their high viscosity or too thin because of their low
viscosity. Such high viscosity compcsitions are diffi-
cult to pour from the containers, they set up in the con-
tainers, and they disperse slowly in the wash water:
The low viscosity compositions, on the other hand, are
so thin that they run down the outside of the neck of
the container during pouring. Also they give the im-
pression that they are without substance or not suf-
ficiently concentrated so that the consumer tends to over-
use the compositions,

Accordingly, the objects of the present invention are
to provide light duty liquid detergent compositions which
are uniform, homogeneous and preferably clear; which
clear compositions have a relatively low cloud peint so
that they remain clear when stored at a temperature sub-
stantially below room temperature; and which have a
medium viscosity so that they are neither too thin nor too
thick.

In the drawings, FIGURES 1 and 2 are triangular co-
ordinate plots wherein the stippled areas are the relative
amounts of the essential components making up typical
total solids content of the light duty liquid detergent
compositions of the invention.

The problem of providing light duty liguid detergent
compositions which will meet all of the above cbjects
of the inventicn proved to be very difficult. The problém
was only solved by discovering that such detergent com-
positions can be made, provided they . are formulated
from certain components, a critical minimum number
of essential components, specific’ relative amounts of
essential components, and limited total amounts thereof,

The light duty liquid detergent compositions of the
invention which will meet all of the above objects ‘of
the invention are agueous sohitions of at least three
essential components. One component is an anionié sur-
factant which is an alkali metdl, e.g., sodium, potassinm,
or ammonium, alkylbenzene slufonate, or phenylpoly-
propylene sulfonate disclosed in U.S: Patent No. 2,477,383
to Lewis, containing an average of from 12 to an averags
of 15 carbon atoms in the alkyl group. The preferred
sulfonate is sodium dodecylbenzene sulfonate. Another
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component is an alkali metal, e.g., sodium, potassium,
or ammonium, alkylphencxy-polyoxyethylene sulfate,
another anionic surfactant. These well known mate-
rials are sulfamic acid treated condensates of one mole
of an alkylphenol with an average of four to six moles
of ethylene oxide where the alkyl group contains from
9 to 12 carbon atoms. The preferred sulfate is am-
monium dodecylphenoxy-hexaoxyethylene sulfate. The
remaining essential component is an alkali metal short
chain alkylaryl sulfonate, such as sodium, potassium,
and ammonium toluene sulfonate, and xylene sulfonate.

These essential materials generally make up the total
solids content of the aqueous solution. ~The total solids
content lies in the range of from about 40% to about
50% by weight of the composition. The relative
amounts of these three essential materials in the total
solids content of the aqueous solution is such as to be
sufficient to give the' light duty detergent compositions
a medium viscosity of from about 150 centipoises to about
625 centipoises at ‘80° F. (Brookfield Viscosimeter—
No. 2 spindle—30 r.p.m.) and a cloud point of the clear
compositions of less than 50° F., and preferably less than
40° F. Suitable relative amounts by weight of the
preferred essential materials in the total solids content
of the compositions are illustrated in FIGURES 1 and 2
of the drawings wherein they fall within the stippled
areas of the figures. The stippled area in FIGURE 1
represents liquid detergent compositions of the inven-
tion which contain 46% by weight total solids, and the
stippled area in FIGURE 2 represents liguid- detergent
compositions of the invention which contain 50% by
weight  total solids.

The lquid detergsnt compositions are readily prepared
by dissolving the solids components thereof in water,
or in a water-alcokol solution, Agitation and heating, of
course, increase the rate of dissolution of the components
and the rate of production of the compositions.

The light duty, liquid detergent compositions of the
invention will be further iltustrated by the following typi-
cal examples. The viscosities were determined at 80° F.
using a Brookfield Viscosimeter—No. 2 spindle—-30 r.p.m.

Example 1 ‘
LIQUID DETERGENT FORMULATION

Percent by Relative
weight percent by
Components of the weight of 409,
composition | total solids
content
Sodium dodecylbenzene sulfonste. . _____ 15 40
Amimonigm dodecylphenoxy-hexaoxyeth-
ylene sulfate . _..____. _ 16 40
Sodium xylene sulfonate. 8 20
Water_______.___o_____ LIl T [0 P

PROPERTILS OF FORMULATION

Clear homogeneous
liguid.
5.

44,

Liguid characteristics at room temperature (70°
F~15°F.).

Viscosity (centipoises)

Cloud point

. Example 2
LIQUID DETERGENT FORMULATION

Pereent by Relative
weight percent by
Components of the weight of 409
composition | total solids
content
Sodium dodecylbenzene sulfonate. .. .. __ 20 50
Ammonium dodeeylphenoxy-hexaoxyeth-
vlene sulfate . 12 30
Sodium xylene sulfonate._: B 20
Water... - [543 IS
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Example 2—Continued
PROPERTIES OF FORMULATION

Example 6—Continued
PROPERTIES OF FORMULATION

Liquid characteristics at room temperature (70° | Clear homogeneous

Liguid cnara}(\:tenstlcs at room temperature | Clear homogenecus
750 cat

F.-75° F.). lignid. [ iquid.
Viscosity (centipoises). . 310. 5 viseosity (centipoises). - 570.
Cloud point (° ¥.). 47, Cloud point (¢ F.)- 26.
Example 3 Example 7
LIQUID DETERGENT FORMULATION 10 LIQUID DETERGENT FORMULATION
Percent by Relative Percent by Relative
weight porcent by weight pereent by
Components of the weight of 409 Components of the weight of 40%
composition | total solids composition | total solids
content content
15
Sodium dodecylbenzens sulfonate. ... 24 60 Sodium dodecylbenzene sullonate.....-..- 10 25
Ammonium dodecylphenoxy-hexaoxyeth- Ammonium dodecylphenoxy-
ylene sulfate ..o ool 8 20 hexaoxyethylene sulfate 20 50
Sodium xylene sulfonate .cooccuonomaooo 8 20 Sodium xylene sulfonate_ ... 10 25
Water 110 )70 S —— . (102

PROPERTIES OF FORMULATION

PROPERTIES OF FORMULATION

Tiquid characteristics at room temperature (70° | Clear homogeneous
F.-75° B.).

Viscosity (centipoises) .. aemoooccimcvmminmommoan

Cloud point (¢ ¥.)

Liquid characteristics at room temperature | Clear homogeneous

(70° P.~75° F.). liquid.
Viscosity (centipoises). oo e L. 200,
Cloud point (° F.). 25,

Example 4
LIQUID DETERGENT FORMULATION

Example 8
LIQUID DETERGENT FCRMULATION

Percent by Relative 20 Percent b i
A .3 y Relative
weight percent 3’5 weight percent by
Components of the - | weight of 40% Components of the | weight of 50%
composition | total solids composition | total solids
content content
Sodium dodecylbenzene sulfonae. .- 22 55 . Sodium dedecylbenzene sulfonate. ... 17.5 . 35
Ammonium dodecylphenoxy- 99 Amnonium dodecylphenoxy-hexaoxy-
. hexaoxyethylene sulfate. 10 25 ethylene sulfate 17.5 35
Sodium xylens sulfonate. - —-oooonovmeooo- 3 20 Sodium xylene sulfonate- 15 30
Water 60 |oem e Water...... 1) S P
PROPERTIES OF FORMULATION PROPERTIES OF FORMULATION
40
Liquid chameteristics at room temperature | Clear homogencous Liguid characteristics at room temperature | Clear homogeneous
(70° F.-75° Hquid. (70°F.—75°F.). liqui
Viseosity (ceutlpmses) --------------------------- 230 Viscosity (centlpoxses)d_ 380,
Cloud point (° F 40. Cloud point (° F.)_... 15,
Example 5 45 Example 9
LIQUID DETERGENT FORMULATION . )
- LIQUID DETERGENT FORMULATION
Percent by Relative s
Compoaents el | poreent by Pt | pertant by
Ompo: of t} wel, [ : it o
composition total solids/a 50 Components cougr g?i%ion “tzlglltqgfj?%
content ’ pos content s
Sodium dodecylbenzene sulfonate.. 12 30 Sodium dodec .,
! gy yibenzene sulfonate......... 26.5 53
Ammonium dodecylphenoxy Y Ammonium dodecylphenoxy-hexaoxy-
g osaoxyethylens sultate % 2 etbylene sulfate 8.5 17
odium xylene sulfonate o Pt A rorata -
Water 60 | 5 %)gig;n xylene sulfonate %g ____________ 30
PROPERTIES OF FORMULATION PROPERTIES OF FORMULATION
Liquid charactenstms at - room tc*xpcrature Clear homogencous Liguid cl\aracterxsucs at room temperature | Clear homogencous
(70° ¥.=75° F. liguid. 60 _ (70° B850 liquid.
Viscosity (centlpoxses) 452. Viscosity (centxpmses).. 20,
Cloud point (° F. 36. Cloud point (° ¥.) e | 29.
Example 6 Example 10
LIQUID DETERGENT FORMULATION 65 LIQUID DETERGENT FORMULATION :
Percent by Relative Percent by Relatiw}e
weight percent by weight percent. by
Components of the weight of 409, Components of the weight of 50%-
B ) composition | total solids : composition | total solids
content content -
70 :
" Sodium dodecylbenzene sulfonate. - --.- 10 25 Sodium dodecylbenzene sulfonate. ... . 15 30
Ammonium dodecylphenoxy- Ammonium dodecylphenoxy-hexaoxy-
hexaoxyethylene sulfate. .o .o .. _._ 21 52.5 ethylene sulfate________ 15 30
Sodium xylene sulfonate. ... ... - . 9 22.5 Sodium xylene sulfonate 20 40
Water. B Water BN P
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Example 10-—Continved
PROPERTIES OF TORMULATION

Liguid characteristics at room - temperature
(70° B.-75° F.).

Viscosity (eentipoises) - wv oot

Cloud point (° ¥.)-

Clear homogeneous
Haquid.
0.

Example 11

LIQUID DETERGENT FORMULATION

Pereent by Relative
weight percent by
Components of the weight of 509,
composition | total sclids
content
Sodium dodecylbenzene sulfonate. ... 10 20
Ammonivm dodecylphenoxy-tiexacxy- 22.5 45
ethylene sulfate.
Sedium xylene sulfonote. oo o________ 17.5 35
Water. e e e e 50 |ooeeemamoo L

PROPERTIES OF FORMULATICN

Liguid c’namcteristics at room temperature | Clear homogeneous

(70° 1~ liguid.
Vlomsmy (csmtmmsos) ___________________________ 185.
Cloud point (° F.) o 8.

It will be noted that all of Examples 1 through 7 fail
within the stippled area in FIGURE 1 and that all of Ex-
amples 8 through 11 fall within the stippled area of FIG-
URE 2. All of the above examples are clear homo-
geneous lquids at room femperature; they all have a vis-
cosity of from about 150 centipoises to about 625 centi-
poises at 80° F.; and they all-have a cloud point of less
than about 50° F. and many have 2 cloud point less than
about 40° F. All of the compositions in the examples
give excellent results in dishwashing tests and in wash-
ing tests on fine fabrics.

The total solids content of the liquid detergent compo-
sitions of the invention must be from about 40% to about
50% by weight of the composition, because liguid de-
tergent compositions having a total solids content outside
of this range did not have all of the desired properties an
hence did not meet all of the objects of the invention. For
example, CO‘IIPO\)IUO'IS having 20% and 30% by weight
total solids were either gelied or separated into layers,
and if they were clear homogeneous liguids at room tem-
perature, then they were either teo thin or too thick be-
cause of their excessively low of excessively high viscos-
ity, or they had a high cloud poini over 50° F. Not

_only must the total solids content of the liquid ‘detergent

compositions be carefully controlled within these ‘limits,
but also the relative amounts of the three essential com-
ponents in the tetal solids content must be carefully con-
trolled. For examnple, compositions lying outside of the
stippled areas in FIGURES 1 and. 2 also did not meet
all of the objects of the invention in that they were pastes
or they separated into layers, and if they were clear homo-
geneous liquids, then they were too thin or too thick be-
cause of their excessively low or excessively high viscos-
ity, or they had a cloud point over 50° F.

‘While the liguid detergent compositions of the inven-
tion have a critical. minimum number of essential com-
ponents, it is possible to incorporate other components
therein. Such additives must be used in compatible
amounts where clear homogeneous compositions are’ in-
volved, and can include matérials such as nonionic de-
tergents, other anionic detergents;:inorganic salts, per-
fumes, dyes; and the like. Where uniform compositions
are involved, however, the additives can include opacify-
ing agents, such as a polystyrene latex.

Typical examples -
of such vniform, opague compositions are set forth below.
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Example 12
LIQUID DETERGENT FORMULATION
Percent by weight of

Components: the composition
Ammoenium dodecylbenzene sulfonate _______ 17.1
Ammonium dodecylphenoxy-hexaoxyethylene
sulfate ol 11.9
Sedium xylene sulfonate _ .. _________ 7
Lauric diethanolamide ... _____________ 6
Polystyrene latex . ___ 0.8
Ethanol . 2.8
WaLeT o 54.4

PROPERTIES OF FORMULATION

Liquid characteristics at room
temperature (70° F.~75° F.) __ Uniform opagque liquid
Viscosity (centipoises) 187

Example 13
LI 2UID DETERGHENT FORMULATION
Percent by weight of

Components: the composition
Sodium dodecylbenzene sulfonate - ______ 17.4
Ammonium  dodecylphenoxy-hexaoxyethylene

sulfate o __ 119
Sodium xylene sulfonate _________._________ 7
Lauric diethanolamide ____________________ 6
Polystyrene Yatex - __ L ____________ 0.8
Water - 56.9

PROPIRTIES OF ¥FORMULATION

Liguid characteristics at room
temperature (70° F.-75° F.) __ Uniform cpague liguid
Viscosity (centipoises) 211

Example 14
LIQUID DETERGENT FORMULATION
Percent by weight of

Components: the composition
Sodium dodecylbenzene sulfonate ___________ i7.4
Ammonium  dodecylphenoxy-hexaoxyethylene

sulfate . 119
Sodinm xylene sulfonate __________________ 7
Lauric diethanolamide — . _______________ 6
Polystyrene latex . _________________ 0.8
Bthanel il 2.8
Water Ll 54.1

PROPERTIES OF FORMULATION
Liguid characteristics at room
temperature (70° F.—75° F.) __ Uniform opaque liqui
Viscosity. (centipoises) 200

Other modifications of the liquid detergent formula-
tions coming within the scope of the invention are as fol-
lows:

Example 15
LIQUID DETERGENT FORMULATION

Relative

Percent by | percent by

Components weight of weight of

the composi- | 409, total

tion Solids con-

tent
Sddium dodecylbenzene sulfonate.____..__ 10 25
Ammoninm dodecylphenoxy-Rexaoxy:

ethylene sulfat 20 50
Sodium tolue i0 25
Waber el 60 |oaiiecoiiils

PROPERTIES OF FORMULATION

L1q1u7d c*ﬂ;tcteuSuc; at room temperature (70° Cﬁmr homogeneous
~75° b Ngaid

Viscosity (eentipolsesy. .o loo_....lll D 623,

Cloud polnt (¢ “‘.




Example 16
LIQUID DETERGENT FORMULATION
Relative
Percent by | percent by
Components weight of weight of
the composi- |  §0% total
tion solids con-
tent
Sodiuin dodecylbenzene sulionate___....__ 18.5 37
Ammonium dodecylphenoxy-hexaoxy-
ethylene sulfate. - oo oo aaes 12.5 25
Sodium xylene sulfonate. .. ... 16.0 32
Condensation product of 1 mole of do-
decylphenol and 10 moles (average) of
ethylene oxide 3.0 6
Water. 50.0 fomeemeaes

PROPERTIES OF FORMULATION

quuid charactenstlcs at room temperature (70° Cl g hdomoveneous

sznosity (centipmses) ___________________________ 3u-0.
Cloud point (° ¥.)..- 16.
Example 17
LIQUID DETERGENT FORMULATION
Percent by Relative
weight percent by
Components of the weight of 509,
composition | total solids
content
Sodium dodecylbenzene sulfonate. ... 18.0 36
Ammonium dodecylphenoxy-hexaoxy-
ethylene suMate. o oo oo 14.5 29
Sodium xylene sulfonate 15.5 31
Sodium lauroxyhydroxy-propane sulfo-
nate. 2.0 4
Water. 50.0 femccmmcccmon

PROPERTIES OF FORMULATION

Liquid characteristics at room temperature (70° | Clear homogencous

F.-15° F. liquid.
Viscosity (eentlpmses) ........................... 190.
Cloud point (° I°.). 20,

Example 18
LIGUID DETERGENT FORMULATION
Percent by weight of

Components: the composition
Ammonium dodecylbenzene sulfonate —_____ 17.14
Ammonium  nonylphenoxy - tetraoxyethylene

sulfate —_— e 1.87
Lauric diethanolamide oo 10.00
Sodium xylene sulfonate e 7.00
Ethanol _ — ~ 2.80
Waler ol e 51.19

PROPERTIES OF FORMULATION
Liquid characteristics at room temperature (70° F.—

T5°F.) cviom e clear homogeneous liquid
Viscosity (centipoises) oo o oo 150
Cloud point (° F.) oo 32

Various other modifications and changes may be made
in the invention disclosed herein without departing from
the spirit thereof, and accordingly it will be understood
that the invention is to be limited only within the scope
of the appended claims.

I claim:

1. A uniform, light duty, liquid detergent composition
consisting essentially of an aqueocus solution of from
about 40% to about 50% by weight total solids conteat,
which solids content consists essentially of about 15 to
about 63% by weight of an alkylbenzene sulfonate hav-
ing an alkyl group averaging from 12 to 15 carbon atoms,
about 13 to about 53% by weight of an alkylphenoxy-
polyoxyethylene sulfate having an alkyl group of from 9
to 12 carbon atoms and containing from 4 t6 6 oxyethylene

~ groups, and about 17 to about 43% by weight of a short
chain alkylaryl sulfonate; the rélative amounts of said
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total solids components being adjusted to give the com-
position uniformity and a viscosity of from about 150
centipoises to about 625 centipoises at 80° F., the cationic
portions of said three components being selected from
the group consisting of Na, K and NH,.

2. A uniform, light duty, liquid detergent composition

_consisting essentially of an aqueous sclution of from

about 40% to about 50% by weight {otal solids content,
which solids content consists essentially of about 15 to
about 63% by weight of sodium dodecylbenzene sul-
fonate, abeut 13 to about 53% by weight of ammonium
dedecylphenoxy-hexaoxyethylene sulfate, and about 17
to about 43% by weight of a sodium xylene sulfonate;
the relative amounts of said total solids components being
adjusted to give the composition uniformity and a viscos-
ity of from about 150 centipoises to about 625 centlpmses
at 80° F.

3. A clear, homogeneous, light duty, liquid detergent
composition consisting essentially of an agueous solution
of from about 40% to about 50% by weight total solids
content, which solids content consists essentially of about
15 to about 63% by weight of sodinm dodecylbenzene
sulfonate, about 13 to about 53% by weight of ammo-
nium dodecylphenoxy-hexaoxyethylene sulfate, and about
17 to about 43% by weight of a scdium xylene sulfonate;
the relative amounts of said total solids components being
adjusted to give the composition a viscosity of from
about 150 centipoises to about 625 centipoises at 80° F.
and a cloud point of less than 50° F.

4, A clear, homogeneous, light duty, liquid detergent
composition consisting essentially of an aqueous sclution
of from about 40% to about 50% by weight total solids
content, which solids content consists essentially of so-
divm dodecylbenzene sulfonate, ammonium dodecyl-
phenoxy-hexaoxyethylene sulfate, and sodium xylene sul-
fonate; the relative amounts of said total solids compo-
nents lying within the stippled areas of FIGURES 1 and
2 and being selected so that the composition has a viscos-
ity of from about 150 centipoises to about 625 centipoises
at 80° F. and a cloud point of less than 50° F.

5. A clear, homogeneous, light duty, liquid detergent

‘composition consisting essentially of an aqueous solu-

tion of about 40% by weight total solids content, which
solids content consists essentially of sodium dodecyl-
benzene sulfonate, ammonium dodecylphenoxy-hexaoxy-
ethylene sulfate, and sodium xylene sulfonate; the rela-
tive amounts of said total solids componenis lying within
the stippled area of FIGURE 1 and being selected so
that the composition has a viscosity of from about 150
centipoises to about 625 centipoises at 80° F, and a cloud
point of less than 50° F.

6. A clear, homogeneous, light duty, liquid detergent
composition consisting essentially of an aquecus solu-
tion -of about 50% by weight total solids content, which-
solids content comnsists essentially of sodium dodecyl-
benzene sulfonate, ammonium dodecylphenoxy-hexaoxy-
ethylene sulfate, and sodium xylene sulfonate; the rela-
tive amounts of said fotal solids components lying within
the stippled area of FIGURE 2 and being selected so
that the composition has a viscosity of from about 150
centipoises to about 625 ceatipoises at 80° F. and a cloud
point of less than 50° F

7. A clear, homogeneous light duty, liquid detergent
composition consisting essentially of an agueous solution
of about 40% by weight total solids content, which solids
content consists essentially of about 60% by weight
sodium dodecylbenzene sulfonate, about 20% by weight
ammonium dodecylphenoxy-hexaoxyethylene snlfate, and
about 20% by weight sodium xylene sulfonate; said com-
position having a viscosity of about 195 centipoises. at
80° F. and a cloud point of about 34° F,

8. A clear, bomogeneous, light duty, liquid detergent
comiposition consisting essentiaily of an aqueous solution
of about 40% by weight total solids content; which solids
content consists essentially of about 25% by weight
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sodium dodecylbenzene sulfonate, about 52.5% by weight
ammonium dodecylphenoxy-hexaoxyethylene sulfate, and
about 22.5% by weight sodinm xylene sulfonate; said
composition having a viscosity of about 570 centipoises
at 80° F. and a cloud point of about 26° F,

9. A clear, homogencous, light duty, lignid detergent
composition consisting essentially of an agueous solution
of about 40% by weight total solids content, which solids
content consists essentially of about 25% by weight
sodium dodecylbenzene sulfonate, and about 50% by
weight ammonium dodecylphenoxy-hexaoxyethylene sul-
fate, and about 25% by weight sodium xylene sulfonate;
said composition having a viscosity of about 300 centi-
poises at 80° F. and a cloud point of about 25° F.

10. A clear, homogeneous, light duty, liquid detergent
composition consisting essentially of an aqueous solution
of about 50% by weight total solids content, which sclids
content consists essentially of about 35% by weight
sodium dodecylbenzene sulfonate, about 35% by weight
ammonium dodecylphenoxy-hexaoxyethylene sulfate, and
about 30% by weight sodium xylene sulfonate; said com-
position having a viscosity of about 380 centipoises at 80°
F. and a cloud point of about 15° F.

11. A clear, homogeneous, light duty, liquid detergent
composition consisting essentially of an aqueous solution
of about 50% by weight total solids content, which solids
content comsists essentially of about 20% by weight
sodium dodecylbenzene sulfonate, about 45% by weight

10
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1D
ammonium dodecylphenoxy-hexaoxyethylene sulfate, and
about 35% by weight sodium. xylene sulfonate; said com-
position having a viscosity of about 185 centipoises at
80° F. and a cloud point of about 8° F.

12. A uniform, light duty, liquid detergent composition
consisting essentially of an aqueous solution of about 17%
by weight of alkali metal dodecylbenzene sulfonate, about
12% by weight ammonium dodecylphenoxyhexaoxyethyl-
ene suifate, about 7% by weight sodium xylene sulfonate,
about 6% by weight lauric diethanolamide, and about 1%
by weight polystyrene latex; said composition having a vis-
cosity of about 200 centipoises at 80° F.
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