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The Changing Scene in the Detergent Industry

ERIC JUNGERMANN, Research Laboratory, Armour and Company, Chicago, Illinois

T HE OLD ADAGE that “nothing is as eonstant as change”
is eertainly applicable in the Soap and Detergent In-
dustry. There is eonstant pressure for new produets and
innovations to satisfy consumer demands. In addition,
seientific and economie eonditions are changing, and tech-
nological obsolescence is an ever present problem.

The first upheaval in the detergent industry came in the
1930’s with the introduction of synthetic detergents. Syn-
dets became economically important both in the United
States and Furope only after World War II, when syn-
thetic detergents began to take over the clean-
ing markets previously dominated by soap.
The predominance of detergents over soap
was well established during the 1950’s. Now,
in the sixties, we are again confronted with
changes. Some of the petroleum-derived syn-
thetic detergents have come under attack be-
caunse of their lack of biodegradability. Un-
sightly foam on rivers, diffieulties in sewage
plants, and other pollution problems have
focused attention on these products. While
it 1s generally recognized that detergents play
only a minor part in the overall pollution
problem, the chemical and detergent industry
1s now engaged in an active program aimed
at changing present type products to a line
of hiologically softer materials.

The most important technical effort now
taking place is the industry’s development of
more biodegradable raw materials. Their
prime effort is direeted toward changing the highly-branched
alkylbenzene sulfonate (ABS) molecule derived from tetra-
propylene and benzene to a more biodegradable structure.
Over half a billion pounds of ABS are used in the United
States annually. It is this material which is blamed pri-
marily for many of the foam and pollution problems.
Straight-chain alkylbenzene sulfonates are being developed
as substitutes for the highly branched tetrapropylene-based
detergent alkylates. These straight-chain alkylbenzene sul-
fonates have been proven to be readily biodegradable under
proper sewage treatment conditions, and utilization of these
produets will greatly reduce the foam nuisance problems.
Soft ABS materials are being produced by a variety of
new processes. Several large plants to produce these mate-
rials are now under construection, involving the investment
of an estimated 50 million dollars.

Looking beyond straight-chain alkylbenzenes, other raw
materials are being developed as building blocks for
surfactants. The application of the Ziegler process for
the manufacture of fatty alecohols by the polymerization
of ethylene is an interesting development. These primary
aleohols can be ethoxylated to produce biodegradable an-

ionic detergents for use in shampoos and liquid detergents..

They differ from aleohols derived from natural fats and
oils by having a different relative distribution of molecular
weights. This difference allows greater flexibility in design-
ing the hydrophobic end of the detergent chain.

Alpha-olefins are another class of new raw materials
offering a potentially inexpensive approach to the synthesis
of a large variety of surfactants. Alpha-olefins are manu-
factured either by wax cracking or by Ziegler catalyzed
ethylene polymerization. And while alpha-olefin technology
still is in need of further process development, a good
potential exists because of the versatility of these mole-
cules. They can be sulfated to yield alkyl sulfates, or eon-
verted to primary or secondary alcohols. Alpha-olefins also
react readily to form primary alkyl sulfonates, epoxides,
amines and many other intermediates in the manufacture
of surface-active derivatives. A breakthrough in this area
could open up new sources of soft detergents.
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Straight-chain paraffins are in a similar position. These
materials could become available in large volume, since
they are intermediates in many of the processes now being
developed for the manufacture of straight-chain alkyl-
benzenes. Here again, new technologies will have to be
developed to allow attachment of a hydrophilic group onto
the relatively unreactive paraffin chains to convert them
into surface-active molecules. One rather imaginative ap-
proach being pilot planted is Enjay Chemical Company’s
application of gamma radiation to attach a sulfonate group
to the chain.

Last, but not least, derivatives of fats and
oils are excellent biodegradable surfactants,
which have been somewhat neglected in the
past, because of economic considerations. In
particular, the tallow-derived materials have
been ignored for use in detergent formula-
tions by all but one major company. Changes
and improvements in technology, coupled with
an excess of over one billion pounds of tallow
per year, might easily change the picture.
Fat-based nonionic surfactants were recently
introduced by several companies in this coun-
try for use as biodegradable nonionies. In
Europe, where legislation requiring more bio-
degradable detergents will be enacted earlier
than anticipated, several firms have announced
the building of inecreased fatty aleohol ca-
pacity.

Detergents derived from coco aleohol are
already playing an important role in shampoo and cos-
metic formulations, and in the future their role is likely
to grow more important in the general detergent product
market. Thus, the use of tertiary amine oxides in light-
duty liquid detergents is a recent example of a move in
this direction.

In addition to fatty aleohol derivatives, other potential
fat-based starting materials for synthesizing biodegradable
surfactants are free acid, the methyl esters and the tri-
glycerides. Alpha-sulfo fatty acid derivatives and fat-
derived sugar derivatives have been reported useful in this
area. In general, the synthetic possibilities of the “fat”
molecule containing reactive sites at the double bond, the
alpha-carhon atom and the carboxyl group are quite ex-
tensive. Therefore, it is likely that we will see a wider use
of these derivatives in the future.

Many important changes are also taking place in the
processes and technologies used by the Soap and Detergent
Industry. There is a strong trend towards developing con-
tinuous manufacturing operations. A number of new con-
tinuous saponifieation processes are being used throughout
the world, based either on the fatty acid or the natural fat
route. Several continuous sulfonation and sulfation proe-
esses for the manufacture of a variety of detergent raw
materials such as alkylbenzene sulfonate, sulfated aleohols,
or ethoxylated nonionies have been developed and are being
used successfully. Some of these new processes start with
elemental sulfur, others use liquid sulfur trioxide, or the
more conventional oleum approach. Finally, the move
towards straight-chain alkylbenzenes has required the de-
velopment of a whole series of new processes. These in-
clude techniques for the separation of branched and un-
branched paraffin chains, chlorination of paraffins, and
alkylation of the benzene ring.

Tt is not astonishing that analytical and physical testing
techniques are also changing to cope with these new de-
velopments. They are also becoming more sophisticated : ap-
plication of many new instrumental techniques, such as
nuclear magnetic resonance, mass spectroscopy, gas chro-

(Continued on page 14)

J. AM. O1n CmeMIsTs' Soc., NOVEMBER 1963 (VoL. 40)



Hitachi Perkin-Elme:
Model 139
SPECTROPHOTOMETER

B Monochromator resolution 0.2 millimicrons
B Range 195 to 800 millimicrons

W Excellent stability

B Line operated

for immediate shipment
from our stock

High resolution diffraction grating type, compact
modular construetion, a.c. line operated, range 195
to 800 mupu. Design and workmanship provide an
instrument of outstanding accuracy, stability and
versatility.

Wide Range Phototube. Single tube has detectors of
antimony-cesium and silver-cesium, covers entire range.
Energy Recording and Kinetic Studies. Especially
suitable because of exceptional stability.

Linear Wavelength Control. Dial is easily read, with
1 mm spaced divisions corresponding to 0.5 mu.

Meter Scale Expansion. Absorbance-transmittance
meter seale has 10X expansion switch.

Performance Specifications

Monochromator resolution—0.2 mu (2A).
Photometric accuracy—better than +0.006 at 0.4
absorbance; better than +0.5%, transmittance.
Slits—continuously adjustable.

Wavelength accuracy—better than +0.5 mu through-
out range.

Wavelength reproducibility—better than 0.1 mg.
Photometric reproducibility—better than 0.002 ab-
sorbance between 0 and 0.5.

9096-E. Spectrophotometer, Model 139, as de-
scribed, complete with a.c. power supply, hydrogen and
tungsten lamps, 4-place cell holder, set of 4 fused silica
10 mm matched cells, ete. For 115 volts 50 or 60 cycles,
Bt it 2,300.00

DIGITAL READOUT, Thomas. For above.
With Y2-inch numerals. Details on request.

Copy of Bulletin 142 sent upon request

472 ARTHUR H. THOMAS (O.
/

Scientific Apparatus
VINE STREET AT 3RD
PHILADELPHIA 5, PA., U. S. A,

14

The Changing Scene. .

(Continued from page 6)

matography, or radiochemical analyses are greatly extend-
ing the field of knowledge in the detergent area. Bio-
degradability problems pose their own analytieal headaches,
requiring determinations of trace amounts of all types of
detergents in the presence of many interfering substances.
A considerable amount of cooperative research is now in
process between various industry laboratories, government
laboratories, universities, and technical societies aimed at
the development of more sensitive methods and better
methodology to follow the biodegradation phenomenon.
Automatic analyzers are being used to great advantage in
this area.

Correlation of fundamental physical properties with
performance characteristics and molecular structures has
been a fascinating field of study for many years. Here, too,
methods of investigation are changing and becoming more
elegant. Progress has been made in utilizing physical-
chemical factors, such as eritical micelle econcentration,
solubilization, and surface properties for the measurement
and prediction of performance effects. New radiotracer
techniques, as well as improved photometric methods are
being utilized. One important field of investigation has
been the elucidation of problem soils. Greater emphasis
has been placed on clay soil, in addition to the more con-
ventional oily earbon soils of the past. Good progress has
been made in achieving better correlation between these
new laboratory techniques with actual use eonditions.

Thus we see the Soap and Detergent Industry, in an era
of change and opportunity, rising to the challenge. The
Ameriean Oil Chemists’ Society has long been an important
forum for exploring and serving the needs of this industry.
Short Courses dealing with Soaps and Detergents have
been held in 1952, 1958 and again in 1963. The most re-
cent AOCS Short Course in 1963 on “Advances in Soaps
and Detergents,” held at the Princeton Inn, came at a very
timely moment and served to focus attention on the many
changes now occurring. The 1963 Short Course attracted
close to 250 registrants from the chemical and detergent
industry, many of them actively engaged in this fleld. One
result of the increasing interest in this field of chemistry
has heen the effort by AOCS to schedule regular detergent
sessions at their national meetings since 1961. These have
grown steadily in importance and have attracted well-
known speakers and good attendance. Even the 1962 Bond
Award was won by a paper presented in the detergent
session.

In coming years, activities in the soap and detergent area
will econtinue at a high rate. As the pace towards bio-
degradable detergents quickens, the AOCS will be in an
excellent position to foecus the interest of the scientifie
community on these new developments. The 1964 Spring
Convention in New Orleans has scheduled a special sym-
posium on biodegradability problems.

Finally, we are in the presence of many changes. Busi-
ness leaders, legislators, and scientists are cooperating in
solving the problems arising from water conservation, pol-
lution, and sewage problems. It is an exciting and chal-
lenging time for the detergent and chemical industry—full
of technical opportunities.

NRA 30th Annualv Convention
Highlights Intensive Program

When the National Renderers Association, Inec., held
their 30th Annual Convention in Hollywood, Fla., Nov.
2-6, 1963, the program was geared to valuable information
for the entire industry—with speakers personalized to meet
individual needs.

Research Foundation activities were reported. Expand-
ing foreign markets played an important role via the
Common Market, market surveys, and new developments
in both East and West. Protecting home markets, meeting
competition, the Washington Report, and new processing
equipment came in for their share in the program.
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