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WO 96/07725 PCT/EP95/03484

EROCESS FOR CONTROLLING MOISTURE LEVELS
QE_AQHEQHS_SHBEAQIAnI_QQMEQS1I1QHS_DHBIHQ_QN_LIHE_EBQQESSING

BACKGROUND OF THE INVENTION

The present invention relates to a novel apparatus for
accurately controlling moisture levels of. aqueous surfactant

10 compositions (e.g., personal wash or personal product
compositions, detergent compositions etc.), without having
Lo stop the process to measure water content (i.e., on-line
processing). Moisture control can also be maintained in the
aqueous slurry phase used in preparation of powder

15 detergents. In one embodiment of the invention, the
apparatus is useful for preparing personal wash formulations
(e.g., toilet bar formulations). The toilet bar
formulations may be pure soap formulations, pure synthetic
surfactant formulations or formulations containing mixtures

20 of both.

The final moisture content of an aqueous surfactant
composition can be very critical. For example, the moisture
content of a toilet bar composition (which is eventually

25 processed into a material suitable for plodding and
stamping) significantly effects the processing
characteristics as well as the user properties of the final
toilet bar product.

30 Thus, for example, if the toilet bar mixture has a low final
moisture content, the product may not lather well, may crack
too readily or may be difficult to process. Conversely, if
the moisture content of the mixture is too high, processing
problems may also arise (e.g., stickiness and softness).
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Final moisture value of a toilet bar soap mixture is
generally roughly calculated by allowing a mixer to heat the
mixture to defined temperature levels for set periods of
time and further calculating amounts of water that has
evaporated. In U.S. Patent No. 4,663,070 to Dobrovolny et
al. moisture levels were estimated based on viscosity of the
soap blend in the mixer. Although these methods are on-line
methods for calculating moisture, they are not completely
accurate because of raw material variations that include
inaccuracies in the amounts of material charged to the mixer
as well as variations in raw material quality.

Accordingly, if a way could be found to measure final
moisture content directly in the mixer, this would greatly
enhance the accuracy with which water content could be
measured and allow applicants to more greatly control the
processing, the final use properties, and the physical
properties of the toilet bar or personal washing
composition.

The method of the invention is not limited to personal
washing compositions however, and can be used for the
preparation of any aqueous surfactant composition in which
it is required or it would be useful to know moisture
content without stopping production. Thus, for example, it
could be used to control moisture levels for personal
product compositions (e.g., shampoos), detergent
compositions (i.e., laundry compositions) and fabric care
compositions among others.

Soviet Union Patent 811,124 discloses a method of
controlling moisture in food samples. In the apparatus used
therein, however, the samples must be weighed and then
compared to a standard which must also be analyzed. This 1is
not an on-line process.
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BRIEF SUMMARY OF THE INVENTION

Applicants have now discovered that moisture content of
aqueous surfactant compositions can be controlled directly
on line by utilizing an on line sampling device or apparatus
which samples small portions of the mixture (the mixture may
be viscous or non-viscous mixture having a viscosity from as
"low as 5 centipoise to as high as 1,000,000 centipoise) into
a sensor unit (e.g., NMR sensor unit) and which sensor unit
in turn calculates moisture values using nuclear magnetic
resonance technology. The material is then returned by the
sampling device to the Process stream or vessel. Rather
than put it back into the process stream, the sample may be
discharged for external analysis of moisture levels (e.qg.,
to further calibrate the device).

Utilizing the information gathered from the sampled medium,
the sensor can calculate instantly when the proper/desired
moisture content has been reached so that the mixture can be
released for additional Processing (e.g., plodding and
stamping in the case of toilet bar compositions). More
specifically, the sensor measures NMR parameters of the
sample and compares the parameters to a preset calibration
curve to obtain desired moisture levels.

The apparatus allows material to be extracted for
measurement from processes that are operating at normal
ambient pressures and temperatures as well as from sealed
vessels, operating under vacuum or pressure at elevated or
depressed temperatures. It allows periodic collection of
samples of very viscous or solid like materials which are
measured using a relatively small, inexpensive sensor and
associated apparatus to determine the moisture level. 1In
addition, the apparatus may provide samples of the process
material for external measurements and it returns all other
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material to the process vessel after each NMR measurement.

DETAILED SUMMARY QF THE INVENTION

The present invention relates to an improved process for
controlling levels of moisture in aqueous surfactant
compositions.

More particularly, the present invention relates to a
process in which, while the ingredients forming the agqueous
surfactant composition are mixed, the moisture content of
the mixture can be efficiently and accurately determined to
a desired level + 0.5% of target moisture levels, preferably
+ 0.1%. This is in contrast to the previous methods of
moisture control in which moisture is controlled by
monitoring temperatures and levels of water evaporated
(i.e., were not on-line) or by estimating moisture based on
viscosity (i.e., were not accurate).

More specifically the invention provides a sampling
instrument which extracts samples of compositions from a
mixer or vessel being used to prepare aqueous surfactant
compositions (e.g., toilet bar soaps or personal wash
compositions) and utilizes an NMR sensor built into the
sampling device to evaluate moisture content. Specifically,
NMR parameters of the sample are measured and compared to a
preset calibration curve to obtain desired moisture levels
(i.e., NMR parameters are correlated to moisture level).
The samples may then either be returned into the mixer or
processing stream or they may be removed from the sampling
device altogether for external analysis of moisture levels.
Utilizing this sampling device allows one to automatically
analyze moisture content of the composition on line and
thereby determine exactly when a desired moisture level is
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reached. 1In the preparation of toilet bar soaps, for
example, when desired moisture levels are accurately met,
the mixture is ready to be dropped to a chill roll or other
downstream area for further processing.

Suitably the apparatus for use in the process of the
invention comprises:

(a) a means for delivering composition to be sampled from a
mixer or pipe or any place else the composition may be
held into a main collection port (e.g., collection
cylinder);

(b) a means for coring said composition in the collection
port to form a sample;

(c) a means for delivering said cored sample into an NMR
Sensor area;

(d) a means for measuring moisture level of the sample in
the NMR sensor area: and

(e) a means for extracting sample from the NMR sensor area
(e.g., for outside calibration) or for returning sample
to main collection port.

As discussed in greater detail below, the composition is
generally delivered from storage area using air pressure
applied to pneumatic cylinders to provide the force needed
to extract the composition. The delivery mechanism is not
intended to be limited in this manner, however, and the
composition may be delivered by forces produced by hydraulic
means, mechanical means or any means such as are known to
those skilled in the art. Extraction is generally
accomplished through a piston attached to the storage area
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through which the composition is drawn. In general the
piston surface is as near flush with the internal surface of
the storage area/vessel wall as possible. To extract a
quantity of material for measurement, the piston is moved to
the opposite end of the collection cylinder to allow process
material to flow into the collection port or cylinder. The
diameter of the collection cylinder is sufficient to permit
even the most viscous or solid like materials to flow from
the process vessel at an acceptable rate. For very viscous
process materials a collection cylinder of large diameter
may be required for rapid extraction of materials.

Subsequently, a means is used to core the composition in the
collection port. Generally, this is done using a coring
device air cylinder to push a coring device through the
collection'port to form a sample. The coring device may
also be actuated however, hydraulically, mechanically or by
any other means known to those skilled in the art.

It is especially useful to core a sample with regard to the
viscous materials mentioned above. Recall that a collection
cylinder of large diameter may be required to extract such
materials. If one were to directly measure such large
diameter samples without coring, this would require an NMR
sensor (magnet and coil) which is bulky, heavy and expensive
and would require associated electronic detection apparatus
that is also very powerful and expensive.

To alleviate these requirements a “cross feed" mechanism 1is
used to cut a small diameter cylindrical sample of the
material that is in the collection port/cylinder and to push
this sample into the NMR sensor for measurement. This
sensor may be very compact, low in weight and inexpensive
compared to that required to directly measure the material
in the main collection cylinder. The cross feed mechanism
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consists of a cutter tube and a coaxial rod which are
separately moved by an external mechanism such as pneumatic
actuator. In may also be moved manually. Initially, during
the material collection period, the cutter tube and piston
are retracted outside the bore of the collection
port/cylinder, but upon command the cutter tube is driven
through the collected material across the diameter of the
collector cylinder. Once the cutter tube bridges across
the’ collector cylinder, the coaxial piston pushes the
cylindrical sample through the cutter tube and then through
an in-line sample feed tube into the NMR sensor.

In the NMR sensor area, moisture content is generally
measured by pulsing the sample with an RF (resonant radio
frequency) signal and then measuring the associated NMR
parameters. These are known to those skilled in the art of
NMR measuring.

Finally, there is a means for moving the sample from the NMR
area either to an ejection port where it can be removed for
calibration testing or back to the collection port. This is
generally done using a cross feed assembly piston again
although any suitable means may be used such as the
hydraulic or mechanical means described above.

The cutter tube and coaxial piston are then returned to the
initial position outside the bore of the collection
cylinder. The piston in the main collection cylinder is
then actuated to return all the collected process materials
to the process vessel.

DESCRIPTION OF FIGURES

Figure 1 is a side view of main piston 5 extracting sample
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from container 1 through pipe opening 2 into collection
cylinder 3 from where a coring device 9 contained in a cross
feed apparatus 4 (both seen in Figure 2) will core a sample
and a cross feed assembly piston 10a will feed the sample
into a sensor 13 (also in Figure 2).

Figure 2 is an end view of the coring device 9 and cross
feed assembly piston 10a pushing the sample from collection
cylinder 3 into the sensor assembly 13 for moisture
evaluation.

Figure 3 is another end view similar to Figure 2 but viewed
from above and showing the positioning of the air cylinder 6
which moves main piston S in main collection cylinder 3.
Figure 3 also shows the sensor assembly 13, the sensor
magnet 14, the sensor coil 15 and the sample extraction port
16.

Figure 4 is a side view of sample being pushed into the NMR
sensor and of the sample being further extracted for
external testing.

Figure 5 is an end view showing the sampling device in the
"clear position". The main piston 5 is fully extended and
no product may enter the main collection cylinder 3. The
facing ends of cross feed pistons 10a and 10b are located
outside the inner bore of cylinder 3.

Figure 6 shows the main piston 5 retracted, allowing the
process material to flow into the main collection cylinder
3.

Figure 7 shows the coring device 9 actuated to the left by
cylinders 8 to form a core sample 17 that is located between
the facing surfaces of cross feed pistons 10a and 10b.
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Figure 8 shows the cross feed assembly piston 10a after it
has been actuated by cylinder 11 to the left passing through
the coring device 9 to push sample 17 into the NMR sensor
coil 15.

Figure 9 shows the cross feed assembly piston 10a after it
has been actuated all the way to the left and has pushed the
sample 17 to the ejection port 16 where it can be removed
from the sampling device. The sample 17 can be returned to
the storage vessel if an external sample 1s not necessary.
In order to return the sample to the storage vessel, the
cross feed assembly piston 10b is actuated all the way to
the right, the coring device 9 is retracted, and then the
main piston 5 is returned to its fully extended position.

Applicants refer now more particularly to Figure 1, which
represents a side view of the sampling device extracting
sample from the mixer vessel or pPipeline containing
composition to be sampled. While the flgures refer to
extracting sample from this particle mixer or pipeline, it
should be understood that the sampling device can be
attached to the appropriate place for mixture control in
different compositions. Thus, if the moisture level of the
aqueous slurry used to make powder detergents needs to be
controlled, the sample may be attached to, for example the
slurry tank or other suitable area.

Referring now to Figure 1, a main piston 5 is found in a
pipe opening 2 as close to the pipe as the connecting rod
and piston in linear actuator 6 will allow (there is an
opening in flange 7 which allows main piston 5 to go through
the flange and be placed as close to pipe 1 as the linear
range of actuator 6 will allow).

Main piston 5 is drawn backwards by pneumatic actuator 6
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using air pressure applied to actuator 6 such that main
piston 5 is brought back through pipe opening/extension 2.
Piston 5 is drawn through the opening in flange 7 until it
creates a main collection region in cylinder 3 where
composition sample from pipe 1 will be drawn for
measurement. Main piston 5 must be drawn far enough back so
that it will sit behind the point where coring device 9
(seen more clearly in Figures 2 and 3) will be able to push
through the diameter of the material in cylinder 3 to cut a
sample which may be pushed into or through the NMR sensor.

Once the composition has been drawn into and through the
opening 2 and the flange 7 into collection cylinder 3, a
cross feed apparatus 4 (seen in more detail in Figures 2 and
3) is used to push or drive the composition from collection
cylinder 3 'into an NMR sensor 13 (see Figure 2) where
moisture content is measured and the sample is either
returned to main collection cylinder 3 or pushed further
through the sensor to an ejection port 16 for external
sampling. If returned to collection cylinder 3, the linear
actuator 6 can then use air pressure to push main piston 5
back though the opening in flange 7 and as far into pipe
opening 2 as the travel range of actuator 6 will allow.

Referring to Figure 2, opening 3 is a view looking from pipe
opening 2 into collection port 3 through the flange 7. 8 1is
the corring device air actuator which, when activated,
pushes the coring device 9 through the main collection
cylinder 3 and forms a sample. Cross feed assembly air
actuator 11 is used to activate cross feed assembly piston
10a through coring device 9 thereby pushing the
aforementioned sample into the NMR sensor 13. Sample is
thereby pushed into the NMR sensor coil 15 located in NMR
magnet 14.
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After measuring moisture content, the composition sample may
then be automatically returned to main collection cylinder 3
by cross feed assembly piston 10b or the sample may be
further pushed into ejection port 16 by cross feed assembly
piston 1l0a where it may be removed for external testing.
This is required both to monitor accuracy of results as well
as to allow the NMR sensor device to be accurately
calibrated.

Figure 3 is another end view similar to Figure 2 but viewed
from above and showing the positioning of piston air
actuator 6.

Referring to Figures 1, 2 and 3, the following is a
description of how the apparatus is used:

(1)  The main piston 5 in the fully extended position is
retracted away from the mixer (process vessel,etc.) and
Process material then flows into the main collection
cylinder 3.

(2) The coring device 9 is actuated and slides to the left
and diametrically through the process material
collected in the main collection cylinder 3 independent
of the cross feed assembly pistons 10a and 10b to form
a core sample of the material.

(3) The cross feed assembly piston 10a is then actuated to
the left so that it passes through the coring device 9,
thereby pushing the core sample through the cross feed
sample tube 12 and into the region surrounded by the
radio frequency (RF) coil 15 in the NMR sensor 13.

(4) NMR readings are taken and the sample can be either:
Extracted: The cross feed assembly piston 10a is then
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actuated further to the left, and the core sample is
pushed through the ejection port 16; or

Returned to the mixer (process vessel, etc.): The
cross feed assembly piston 10 is then actuated to the
right and the sample is pushed by piston 10b back into
the main collection cylinder 3; and

The coring device 9 is then retracted, and the main
piston 5 is returned to its fully extended position,
thus returning the sample to the mixer 1.

Figure 4 is again an end view looking down from pipe opening
2 into main collection cylinder 3. 1In Figure 4a, the main
collection port is assumed to be filled. Figure 4b shows
how cfoss feed assembly piston 10, actuated by piston 11,
pushes a sample through the corring device into the NMR
sensor region. The sample can be extracted from the sensor
to provide external analysis (Figure 4c).

Using the apparatus of the invention, the moisture level of
the sample is checked or compared to a preset desired
moisture level (i.e., a preset calibration curve which
correlates NMR parameters to desired moisture levels) and
the sample is released for further processing when the
desired level is obtained.

It should be noted that this invention is superior to any
moisture controlling method used in the art in that no pre-
weighing is required to determine moisture levels (e.g, as
in the Karl-Fisher method or in the Soviet patent discussed
above). Further, it is a very exact method for measuring
water content on line as compared to other on-line methods
which are much more inaccurate.
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As noted above, the compositions used in the apparatus of
the invention can be any aqueous surfactant mixture whether
the aqueous surfactant mixture is used to make a final
liquid product (i.e., aqueous detergent compositions) or
whether it be used to make powder detergents (i.e., aqueous
slurries used to make powder) or bar soaps. The term
surfactant is defined to include soap.

In its broadest form, the aqueous surfactant composition may
contain about 5% to about 95% by weight surfactant and about
3% to 95% and suitably 5 to 95% by weight water. The range
of surtactant and water will, of course, vary depending on
the product. For example, bars normally will contain no
more than 30% initial water (initial is meant water in the
starting mixture) wherein liquid soap may contain up to 80%
by weight water. Other compositions contain amounts of
water such as would be well known to those skilled in the
various compositions.

The key to the invention, however, is not in the process
definition of the amounts of water or surfactant, but in the
ability to accurately control desired moisture levels,
whatever they may be, on-line. It is believed that the
accurate, on-line control of moisture levels in agueous
surfactant compositions (e.g., personal wash, personal
product, liquid detergent, agueous slurries used to make
powder, and fabric care compositions) is unknown.

With regard to personal wash or toilet bar compositions, the
compositions used in the apparatus of this invention may
contain a certain amount of "soap" (as noted above,
surfactant compositions are intended to encompass soap)
which herein is meant to be alkali metal salts of aliphatic
alkane- or alkene monocarboxylic acids, more generally known
as Cy;-C,, alkyl fatty acids. Sodium and potassium salts are
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preferable. Alkanolammonium salts such as those formed from
triethanolamine may be employed but are less desirable. A
preferred soap is a mixture of about 15% to about 45%
coconut o0il and about 55% to about 85% tallow.

The soaps may contain unsaturation in accordance with
commercially acceptable standards. Excessive unsaturation
is normally avoided.

The amount of soap used in the soap compositions of the
present invention is not limited and the invention may be
used with compositions having up to 100% soap (excluding
minors such as preéervatives, dyes, etc.) or having no soap
at all.

Soap formulations encompassed by this invention may either
be in liquid, gel or toilet bar form.

Generally, the personal product or toilet bar compositions

of the invention will also contain non-soap surface active

agent, or syndet. Again, the bar may contain 100% non-soap
surface active or may contain 0% non-soap surface again or

any range in between.

The non-soap active is generally chosen from the group
consisting of anionics, nonionics, cationics, amphoterics
and mixtures thereof. Generally, combination of anionics
and amphoterics are preferred, particularly if mildness 1is
desirable.

among suitable anionic co-actives are the alkyl ether
sulfates, alkyl ether sulfonates, sarcosinates,
sulfosuccinates, taurates and combinations thereof. Among
suitable amphoteric co-actives may be included alkyl
betaines, amidopropyl betaines, amidopropyl sultaines and
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15
combinations thereof.

Alkyl ether sulfates of this aspect of the present invention
will be of the general formula R-O(CH,CH,) ,0S0,--M+ wherein
R ranges from C,-C,, alkyl, preferably C,,-C,s alkyl, n is an
integer from 9 to 40, pPreferably from 10 to 20, optimally
about 12, and M+ is a sodium, potassium, ammonium or
triethanolammonium cation.

Typical commercial co-actives of this variety are listed in
the Table below:

Trademark | Chemical Name Physical Manufaéturer
Form

Alkasurf Sodium Laureth Paste Alkaril

ES-60 Sulfate

Cycloryl TEA Laureth Paste Cyclo

TD Sulfate

Standapol | Sodium Lauareth- Liquid Henkel
125-E 12 Sulfate

Cedepal Sodium Trideceth | Paste Miranol
TD407MF Sulfate

Alkyl ether sulfonates may also be employed in the
embodiment of the present invention. Illustrative of this
category is a commercial product known as Avenel S-150

commonly known as a sodium C::-Cys Pareth-15 sulfonate.

Another co-active type suitable for use in the this

embodiment of the present invention is that of the
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sulfosuccinates. This category is best represented by the
monoalkyl sulfosuccinates having the formula: RO,CCH,CH(SO.-
-Na*)CO00--M*; and amido-MEA sulfosuccinates of the formula:
RCONHCH,CH,0,CCH,CH (S0,--M*)CCO--M'; wherein R ranges from C,-
C,, alkyl, preferably C,.-C,. alkyl and M+ is a sodium,
potassium, ammonium or a triethanolammonium cation. Typical
commercial products representative of these co-actives are

those listed in the Table below:

Trademark Chemical Name Physical | Manufacturer
Form

Emcol 4400-1 | Disodium Lauryl Solid Witco
Sulfosuccinate

Schercopol Disodium Cocoamido | Ligquid Scher

CMSNa MEA Sulfosuccinate

Emcol 4100M Disodium Paste Witco
Myristamido MEA
Sulfosuccinate

Schercopol Disodium Oleamido Liquid Scher
MEA

Varsulf Disodium Solid Scherex

S13333 Recinoleamido MEA
Sulfosuccinate

Sarcosinates may also be useful in the present invention as
a co-active. This category is indicated by the general
formula RCON(CH,)CH,CO.--M", wherein R ranges from C,.C,
alkyl, preferably C,.-C,. alkyl and M+ is a sodium, potassium,

ammonium or triethanolammonium cation. Typical commercial




10

15

20

25

WO 96/07725

17

PCT/EP95/03484

products representative of these co-actives are those listed

in the Table

below:

Trademark | Chemical Name Physical | Manufacturer
Form

Hamposyl Sodium Lauroyl Solid W. R. Grace

L.-95 Sarcosinate

Hamposyl TEA Cocoyl/Sarcosinate Liquid W. R. Grace

TOC-30

Taurates may also be employed in the present invention as

co-actives.

These materials are generally identified by the

formula RCONR'CHJHQSO3—-M‘, wherein R ranges from C,-C,,

alkyl, preferably C,,-C,s alkyl, R ranges from C,-C, alkyl,

and M+ is a sodium, potassium, ammonium or

triethanolammonium cation.

Typical commercial products

representative of these co-actives are those listed in the

Table below:

Trademark Chemical Name Physical | Manufacturer
Form
Igepon TC 42 | Sodium Methyl Paste GAF
Cocoyl Taurate
Igepon T-77 Sodium Methyl Paste GAF
Oleoyl Taurate

Within the category of amphoterics there are three general

categories suitable for the present invention.

These



10

15

20

25

WO 96/07725 PCT/EP95/03484

18

include alkylbetaines of the formula RN'(CH,).CH,CO,--M",
amidopropyl betaines of the formula
RCONHCH,CH,CH,N" (CH,) ,CH.CO.--M", and amidopropyl sultaines of
the formula RCONHCH,CH,N®'(CH,),CH,50,--M*, wherein R ranges
from C4-C,, alkyl, preferably C,.-C,s alkyl, and M" is a
sodium, potassium ammonium or triethanolammonium cation.
Typical commercial products representative of these co-

actives are found in the Table below:

Trademark Chemical Name Physical | Manufacturer
Form

Lonzaine C | Cocamidopropyl Liquid Lonza
Betaine

Lonzaine CS Cocamidopropyl Liquid Lonza
Hydroxysultaine

Lonzaine 12C | Coco-Betaine Liquid Lonza

Schercotaine | Myristamidopropyl Liquid Lonza

MAB Betaine

Vellvetex Oleyl Betaine Paste Henkel

OLB-50

Within the broad category of actives, the most effective are
the alkyl sulfates, alkyl ether sulfates, alkyl ether

sulfonates and sulfosuccinates.
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As noted above, if mild bars are desired, it is preferable
to use mild surfactants, especially mild anionic and

amphoteric surfactants.

Preferred mild anionic and amphoteric surfactants used in
this invention include suitable alkyl glyceryl ether
sulfonate (AGS), anionic acyl sarcosinates, methyl acyl
taurates, N-acyl glutamates, acyl isethionates, alkyl
sulfosucinate, alkyl phosphate esters, ethoxylated alkyl
phosphate esters, trideceth sulfates, protein condensates,
mixtures of ethoxylated alkyl sulfates and alkyl amine
oxides, betaines, sultaines, and mixtures thereof. Included
in the surfactants are the alkyl ether sulfates with 1 to 2
ethoxy groups, especially ammonium and sodium lauryl ether
sulfates. Alkyl chains for these surfactants are C,-C,,,
preferably C,,-C,, Alkyl glucosides and methylglucose ethers
are preferred mild nonionic which may be mixed with at least
one of said mild anionic or amphoteric surfactants in the

compositions of this invention.

One preferred primary mild surfactant 1s sodium coco
glyceryl ether sulfonate. If lather Creaminess is desired,
a sodium 90/10 coconut/tallow alkyl AGS distribution is
preferred for such creaminess. Salts other than the sodium
salt such as TEA-, ammonium and K-2AGS and chain length

distributions other than 90/10 coconut/tallow are usable at
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moderate levels. Also, some soap may be added to improve
lather volume and speed of lathering. Certain secondary co-
surfactants used in combination with AGS can also provide a
creamier and more stable lather. These secondary
surfactants should also be intrinsically mild. One
secondary surfactant that has been found to be especially
desirable is sodium lauroyl sarcosinate (trade name Hamposyl

L, made by Hampshire Chemical).

The amphoteric betaines and sultaines can be used as the
sole surfactant in mild bars but are more preferred as a co-
surfactant. Nonionics should generally not be used as the
sole surfactant because of their low foaming ability;

however, they can be incorporated as a co-surfactant.

Other mild surfactants are discussed in U.S. Patent No.
4,812,253 to Small et al., hereby incorporated by reference

into the subject application.

One particularly desirable synthetic surfactant 1is the C,;-C,.
acyl isethionates. These esters may be prepared by the
reaction between alkali metal isethionate and mixed
aliphatic fatty acids having from 8 to 22 carbon atoms and
an Iodine Value of less than 20. At least 75% of the mixed
fatty acids should preferably have from 12 to 18 carbon

atoms and up to 25% should have from 8 to 10 carbon atoms.
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Among the many nonionics and cationics which may be used are
those discussed extensively in U.S. Patent No. 3,761,418 to
Parran, Jr. hereby incorporated by reference into the

subject application.

Free fatty acids of 8-22 carbons may also be desirably
incorporated within the compositions of the present
invention. Some of these fatty acids are present to operate
as superfatty agents and others as skin feel and creaminess
enhancers. Superfattying agents enhance lathering
properties and may be selected from fatty acids of carbon
atoms numbering 8-18, preferably 10-16, in an amount up to
25% by weight of the composition. Skin feel and Creaminess
enhancers, the most important of which is stearic acid, are
also desirably present in these compositions. Levels of
stearic acid can range from 0% up to 40%, preferably between

5% and 25%.

Other performance chemicals and adjuvants may be needed with
these compositions. The amount of these chemicals and
adjuvants may range from about 0% to about 40% by weight of
the total composition. 1Illustrative of these materials are
perfumes, pigments or dyes, preservatives, electrolyte

salts, water and mixtures thereof.

Other embodiments of the invention (i.e., other than
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personal wash compositions and bar soap compositions) also
comprise surfactants which may be soap, anionic (other than
soap), nonionic, cationic, zwitterionic or amphoteric

detergent materials or mixtures of any of these.

These compositions can all contain ingredients associated
with those particular compositions, for example, liquid
detergent compositions will typically contain surfactant
mixtures, detergency builders and optional ingredients such
as enzymes, polyaéids, suds regulants, opacifiers,
antioxidants, bactericides,dyes, perfumes, brighteners and

the like.

The following examples will more fully illustrate the
embodiments of this invention. The examples are for
illustrative purposes only and are not intended to limit the
claims in any way. All parts, percentages and proportions
referred to herein and in the appended claims are by weight

of the total composition unless otherwise stated.

Example 1

A toilet bar having the composition below was prepared by

the process of this invention.
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IABLE 1
Toilet Bar Formulation Containing Soap/Acyl Isethionate

Components Weight %
Sodium soap About 50%
Sodium cocoyl isethionate About 20%
wWater (final content) About 10%
Fatty acids About 5-10%
Sodium isethionate About 5%
Miscellaneous (perfume, About 3%
colorants, preservatives)

It should be understood that this was one of thousands of

formulations which may be used including pure soap bar

formulations. That is, the invention is not really limited
by the formulation. Rather, it is an apparatus and method

of controlling moisture in aqueous surfactant compositions.

In this example, toilet bars having the formulation noted
above were made using a Drais Mixer. The mixer was
preheated with steam while the ingredients were charged.
The batch was then mixed while being heated under vacuum to
expedite the drying process. Samples of the batch were
extracted from the mixer, using the sampling device
described earlier, placed in the NMR sensor region and
analyzed for moisture content. The samples were then
expelled from the sampling device into containers and

analyzed for moisture content using standard laboratory
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techniques such as Karl Fisher titration. The Karl Fisher

moisture data was used to initially calibrate the sensor.

The NMR sensor measures the total amount of hydrogen present
and then correlates this information with a present
calibration curve to accurately predict the amount of
moisture present in the batch. Many NMR laboratory methods
for measuring moisture require that the sample be weighed.
In this invention it was found that, using hydrogen NMR, a
ratio of the Hahn Echo NMR signal voltage amplitude to the
FID (free induction decay signal) NMR signal voltage
amplitude worked very well to accurately predict moisture
content. These readings do not require that a sample be
weighed in order to measure moisture. This is a significant

advantage for an on line sensor.

Samples were taken approximately every 1-2 minutes as the
batch was dried in the mixer. When the Hahn Echo/FID ratio
signal reached a preset number, as determined by a
calibration curve, the batch was dropped. There is an
extremely broad correlation between the Hahn Echo/FID signal
and the Karl Fisher titration. The sensor predicted
moisture well within +0.5% over a wide range of product
moisture as the mixture was dried from about 20% to 5%. 1In
some cases, correction of the Hahn Echo/FID ratio for the

effects of changes in the hydrogen NMR spin spin relaxation



10

15

20

25

WO 96/07725 PCT/EP95/03484

25

time T, may need to be utilized for improved accuracy in the
moisture determination. One such correction is based on the
relation

weight % Hzo = -Kl—yi(
VF - K: VH

where V, is the peak voltage amplitude of the Hahn Echo, V.
is the peak amplitude of the FID signal, K, is a calibration
constant and K, is a correction factor that is a function of
T, of the product. This is also within the scope of the

invention.

When the desired moisture level was obtained, the reactant
mixture is released from the Drais Mixer onto a doctor roll
hopper of a chill roll where the blend is cooled into chips

and the chips are passed on for further processing.

Example 2

A pure soap bar composition having the composition set forth

below may be prepared by the process of this invention.

3 by wt,
Soap about 85%

other ingredients (perfume, water) about 15%
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Example 3

PCT/EP95/03484

A toilet bar having the following composition may be

prepared by the process of the invention.

Ingredients

%

Acyl esters of isethionic
acid salt

30-70%

Amido sulfosuccinate

Ratio of acyl ester to
sulfosuccinate is 6:1 to
2:1

Free fatty acid 2-40%

Fatty alcohol 0-10%

Sodium isethionate 2-20%

Soap 0-10%

Water 2-20%
Example 4

A toilet bar soap having the following composition may be

prepared by the process of the invention.

. Ingredients __ %
Coco fatty acid isethionate about 50%
Fatty acids about 2.5%
Sodium isethionate about 5%
Soap about 11%
Other ingredients (perfume, about 9%
water, etc.)
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Example 5

A toilet bar soap having the following composition may be

prepared in by the process of the invention.

5

Ingredients %
Coco fatty acid isethionate about 50%
Fatty acids about 25%

10 Sodium isethionate about 6%
Cocoamidosulfosuccinate about 6%
Cocoamidopropyl betaine about 2%
Other ingredients (perfume, about 11%
water etc:)

15

Example 6
20

The liquid soap composition having the following composition

may be prepared by the process of the invention.
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II Ingredients %

Sodium cocoyl isethionate 3 to 20%
A mixture of about 55% 2 to 15%
palmitic acid and about 45%

5 Stearic acid
Propylene glycol 5 to 15%
Sodium isethionate 1l to 8 %
TEA lauryl sulfate l1 tob %
Sodium soap 1 to5 %

10 Sodium alkylbenzene sulfonate 1 to5 %
p hydroxy methyl benzoate 0.1 tol %
p hydroxy propyl benzoate 0.1 to 1 %
N- (3 chorally) Hexaminium 0.1 to 1 %
chloride

15 EDTA 0.01 to 0.5%
EHDP 0.01 to 0.5%
BHT 0.01 to 1.0%
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CLAIMS
1. A process for preparing an aqueous surfactant

composition or slurry comprising:

(1)

mixing components comprising

(a) 5% to 95% by wt of a surfactant selected
from the group consisting of anionic
surfactants, nonionic surfactants,
cationic surfactants, amphoteric and
zwitterionic surfactants and mixtures

thereof; and
(b) 3% to 95% by wt water:;
heating and/or mixing the bomponent mixture;

removing a sample amount of the component
mixture from a mixer or container for holding or
processing the mixture, which sample amount is
to be sampled by a device containing a nuclear

magnetic resonance (NMR) sensor:

using the sensor to measure on-line NMR

parameters of the sample and comparing the
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parameters to a preset calibration curve to

obtain desired moisture levels; and

(v) releasing the mixture for further processing
upon reaching desired moisture level or removing

sample for external evaluation.

2. A composition with controlled moisture level prepared

by the process ¢f claim 1.

3. A process according to claim 1, wherein the aqueous
composition, optionally containing additional

components, is for use as a toilet bar or personal wash

composition.

4. A process according to claim 3 comprising:

(1) blending components comprising 3 to 95% by wt
water and 5 to 95% of a surfactant system
wherein the surfactant system comprises
a) C,,.,, fatty acid soap; and/or
b) a non-soap active selected from the group

consisting of anionic, nonionic, cationic

and amphoteric surfactants and mixtures
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thereof;
(ii) heating and/or mixing the component mixture:
(iii) removing a sample amount of the component
5 mixture from a mixer or container which sample

amount is to be sampled by a device containing a

nuclear magnetic resonance (NMR) sensor:;

(iv) using the sensor to measure on-line NMR
10 parameters of the sample and comparing the
parameters to a preset calibration curve to

obtain desired moisture levels; and

(v) either releasing the mixture from the container
15 or mixer for further processing upon reaching
desired moisture level or removing the sample

for external evaluation.

5. A composition with controlled moisture level prepared

20 by the process of claim 4.



WO 96/07725 PCT/EP95/03484

1/6

Fig.2.

13 15
1 10b ——— 212 7

\\ // 7 B\( 8 10a

SUBSTITUTE SHEET (RULE 26)



WO 96/07725 PCT/EP95/03484

2/6

Fig.3.

10b] 14

00

16

SUBSTITUTE SHEET (RULE 26)



WO 96/07725

PCT/EP95/03484
3/6
Fig.4A.
1
K E:_—:.g __:O ) (
bz=za N\, J .
L
«— =
o) o
= =g
Fig.4B.
. 13,17
10b — 10a
\ iy (
i (S
== -4
— a— =D I
I 0 o
= o -
Fig.4C.
10b 16
m—=z=n
= 1\‘ 'r:::ﬂ:_-_o-:-
b==-u '

i

Hod

SUBSTITUTE SHEET (RULE 26)




WO 96/07725

PCT/EP95/03484
4/6
(o)
(
7
(e 0]
: [
-} 7

-

13

10b

SUBSTITUTE SHEET (RULE 26)



PCT/EP95/03484

WO 96/07725

5/6

SUBSTITUTE SHEET (RULE 26)




WO 96/07725 PCT/EP95/03484

6/6

SUBSTITUTE SHEET (RULE 26)



Intern  .al Application No

INTERNATIONAL SEARCH REPORT PCT/EP 95/03484
A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 C11D11/00 C11017/00 C11D13/00 C11D13/10 GO1R33/44

Acconding to International Patent Qlassification (IPC) or to both

nauonal classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched

IPC 6 Cl11D GOIR

(classification system followed by clasaficaton symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practcal, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citauon of document, with indication, where appropriate, of the relevant passages

5 May 1987
cited in the application
see claim 1; examples

EP,A,0 308 190 (PROCTER &
1989
see page 7 - page 9

March 1970
see column 1

October 1987
see column 2 - column 3

US,A,4 663 070 (DOBROVOLNY MARK S ET AL)

US,A,3 500 182 (REED WILLIAM C ET AL) 10

US,A,4 701 705 (ROLLWITZ WILLIAM L) 20

2,5

GAMBLE) 22 March 2,5

m Further documents are listed in the continuation of box C.

m Patent family members are listed in annex.

* Special categonies of ated documents :
"A" document defining the general state of the art which 1s not
consmidered to be of partcular relevance

earlier document but published on or after the internationa!
filing date

document which may throw doubts on priority claim(s) or
which 1s cited to establish the publicaton date of another
ctation or other speaal reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means

document published prior to the international filing date but
later than the pnonty date claimed

B

L

0°

-p

“T" later document published after the international filing date
or prionty date and not in conflict with the application but
cited to understand the principle or theory underiying the
invention

° document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

“ document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
nng:x. such combination being obvious to a person skilled
in the art.

" document member of the same patent family

Date of the actual compietion of the international search

21 December 1995

Date of mailing of the international search report

-8. 0196

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rujswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax (+ 31-70) 340-3016

Authonzed officer

Pfannenstein, H

Form RCT/ISA/210 (second sheet) (July 1992)

page 1 of 2

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Inten 1al Application No

PCT/EP 95/03484

C(Continustion) DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, where appropnate, of the relevant passages

Relevant to claam No.

A

DE,A,21 03 062 (VALIO MEIJERIEN) 5 August
1971
see claims

US,A,3 966 973 (HENRY WILLIAM F ET AL) 29
June 1976
see column 2; claims

GB,A,1 231 643 (COAL INDUSTRY) 12 May 1971
see page 1 - page 2

DATABASE WPI

Derwent Publications Ltd., London, GB;

AN 80-42946c

& SU,A,693 233 (MOSC FOOD IND TECH) , 3
November 1979

see abstract

JOURNAL OF THE AMERICAN OIL CHEMISTS
SOCIETY,

vol. 59, no. 10, 1982 US,

pages 442-448,

HOLLSTEIN, SPITZ ‘'Manufacture and
Properties of Synthetic Toilet Soaps'
see page 445 - page 446

2,5

Porm PCT/ISA/10 (contnvation of second shest) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT [ "o amovon o
(aformanoa on patent family members PCT/EP 95/03484

Patent document Publication Patent family Publication
cited in search report date member(s) date
US-A-4663070 05-05-87 AU-B- 583881 11-05-89

AU-B- 5257486 31-07-86
CA-A- 1257174 11-07-89
DE-A- 3681600 31-10-91
EP-A,B 0189332 30-07-86
JP-C- 1749017 08-04-93
JP-B- 4034599 08-06-92
JP-A- 61174300 05-08-86

EP-A-0308190 22-03-89 AU-B- 2233788 23-03-89
CA-A~ 1331728 30-08-94
DE-D- 3888905 11-05-94
DE-T- 3888905 18-08-94
ES-T- 2063043 01-01-95
US-A- 5076953 31-12-91

US-A-3500182 10-03-70 DE-A- 1598800 07-01-71
NL-A- 6608756 27-12-66

US-A-4701705 20-10-87 NONE

DE-A-2103062 05-08-71 SE-B- 374819 17-03-75
US-A- 3691455 12-09-72

US-A-3966973 29-06-76 NONE

GB-A-1231643 - 12-05-71 US-A- 3621379 16-11-71

Form PCT/ISA/210 (pstent family annex) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

