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30 rain., depending u p o n  the type of system employed. 
Product  is of excellent quali ty in regard to color and 
completeness. 

Product Storage and Handling 
The same general rules apply  to the storage and 

handl ing of snlfonates as to sulfates, with one notable 
exception. That  is, the sulfonic acid itself can be 
successfully stored if it is freed of i t s  residual spent  
acid. Also, since the sulfonates are ~nore stable to 
hydrolysis,  excessive t empera ture  in s~orage and ab- 
sence of buffering are not near ly so selious. In  mate- 
rials of construction, requirements arm similar except 
that  monel is not advisable in the dilution and layer- 
ing steps where the acid s trength is variable around 
an average 80%. Fina l ly  alkyl benzene, being non- 
hygroscopic in nature,  requires ,lone of the special 
protection necessary for the handling and storage 
of lauryl  alcohol. 

S u m m a r y  

There arc a ram/bet of approaches to the prob- 

lems involved in technical sulfations and sulfona- 
tions. These involve the choice of either batch or 
continuous processing, depending upon consideration 
of the projected volume, the var ie ty  of products  to 
be manufac tured ,  and the ul t imate disposition of 
these products. Technical considerations of process 
design involve selection of process equipment,  siz- 
ing, piping, and plant  layout. For  the best results, 
par t icular  at tent ion must  be paid to the control of 
process variables dur ing  actual  production. These 
considerations, together with the applicat ion of sound 
chemical and chemical engineering practices in proc- 
ess formulat ion,  are all essential to the production 
of high quali ty organic sulfates and sulfonates for  
detergent use. 
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The Changing Scenes of Syndets and Soaps' 
ROY W. PFET, Association of American Soap and Glycerine Producers Inc., New York, New York 

T 
~E USE OF SO,~t', and I ' l l  use this word to include 

synthetic detergents, is a measure of a eoun t ry ' s  
development,  We will take a look at this in two 

ways, first historically, and second by countries. We ' l l  
find that  as a country  develops, it uses more soap. I t  
would be a great shock in many  ways if we were to be 

s u b j e c t e d  to t h e  c o m i c  
strip, space-Ume machine 
and be whisked back to 
some location around the 
Medi terranean about 500 
B. C. One o f ' o u r  first ex- 
clamations would be, "no 
s o a p ! "  W a t e r  a n d  o i l s  
were both used for cleanli- 
ness before so~p was avail- 
able. Cleanliness was, and 
still is, closely related to 
religion. Joh .n  W e s l e y ,  
f o u n d e r  of  M e t h o d i s m ,  
probably  made the most 
famous remark  about clean- 
liness when hdl said about  
1750, "cleanlinLess is indeed 
next to godliness."  

Roy W. Peet Instruct ions given in the 
Koran  by Mohammed in- 

clude the following. " A l l  t rue believers are str ict ly 
enjoined to wash their  head, their hands ~s fa r  as the 
elbows, and their  feet as fa r  as the knees, i before say- 
ing their  p r aye r s ;  and when water  is not to be pro- 
cured, fine sand is to be used as a subst i t f i te ."  Bath-  
ing in the Ganges is believed to wash away:sins as well 

ailments. The development of t~he relation- physical a s  

ship between cleanliness and health is nor'~ clear, but  
there was some concept of this in early ltimes. The 

1 Dinner lecture. 

Egypt ians  were the chemists of ear ly days, a n d  E g y p t  
was the center of early soap-making. They had pre- 
cepts or laws involving cleanliness in mat ters  of 
health, the choice and prepara t ion  of foods, and the 
care of children. The Jewish people likewise had and 
still have careful ly  prescribed practices which would 
seem to be dictated by  a sound concept of the relation- 
ship between cleanliness and the prevent ion of disease. 
Bathing and cleanliness are f requent ly  found defin- 
itely associated with periods of deep religious and 
emotional dedication or action. Where  hygiene begins, 
and where religion or superst i t ion ends, is difficult or 
impossible to decide. 

The rise and fall of the Roman Empire ,  because of 
its influence.on the political, economic, and cul tural  
world of that  day, had much to do with the spread of 
running  water,  sanitation, and cleanliness. The 
Roman aqueducts car ry ing  water  to the cities f rom 
far -away sources are marvels  of conception and execu- 
tion. Wa te r  made possible the big' public baths that  
still remain  as tourist  sights. The Romans took to 
bathing in a big way and had hot water,  steam rooms, 
and cold plunges. Pr ior  to the time of soaps they used 
a kind of skin scraper  to remove dir t  and perspi ra t ion  
in the process of bathing. These baths were not as- 
sociated with religion but  instead were cul tural  and 
aesthetic. I unders tand that  the Pennsylvania  Sta- 
tion in New York is a reproduet ion of the Caracalla 
Thermae in ancient Rome, which provided simul- 
taneous bathing facilities for  about 3,000 people. 

The Greeks established bathing as an aesthetic 
pleasure and practice with no relationship to re- 
ligion. Marr iage was surrounded by a r i tual  of puri-  
fication including' bathing, but  the Greeks valued the 
bath as a means of creat ing a feeling of well being, to 
enhanee the beauty of the individual  through cleanli- 
ness, and to suppress unpleasant  body odors. There 
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are descriptions of public baths and of sanitat ion in 
Turkey,  in Egypt ,  among the Moors in Spain, and 
elsewhere. F r o m  Rome soaps and bathing were taken 
like laws and water  systems to many  countries. I t  
must  be remembered that  at  the height of the Roman 
Empire ,  about 100 years af ter  the bir th of Christ, it 
encompassed all of Europe  as we know it, except Ger- 
many.  I t  included the North  of Afr ica  and Egypt ,  
Mesopotamia, Turkey,  Persia, and the edges of the 
Black Sea. 

Lesser known is the fact  that  the Byzant ine Empire ,  
with its capital  at  Constantinople, which remained 
Christ ian unt i l  the 15th century,  preserved the 
Grecian and Roman cu l ture- - inc luding  baths, bath- 
ing, and sanitation---long a f t e r  Rome fell to the bar- 
barians in 467 A.D. Af te r  the fail  of Rome the force 
of arms became the most respected law throughout  
Europe,  and the feudal  estates developed na tura l ly  
as economic and mutua l ly  protective units. Most re- 
quirements were simple, the economy was basically 
agricultural ,  and there was little effort to re-estab- 
lish the culture that  had been destroyed. A repor t  
by the United States Public Heal th  Service states: 
" I n  Europe the fall  of Rome marked the beginning 
of the Long, Da rk  Ages. Bath ing  went into an ex- 
tended eclipse with terrible repercussions. Plague 
af ter  plague swept over the filthy land in one devas- 
ta t ing wave a f te r  another, leaving in their  wake un- 
told millions of dead . "  The Black Death swept over 
Europe  and caused a mor ta l i ty  in some places as 
high as two-thirds of the entire population. Prac-  
tically the only public health principles t r ansmi t t ed  
to later generations were those of isolation and quar- 
antine, and, of course, these were inadequately car- 
ried out. 

N O ONE KNOWS exactly when soap was first dis- 
covered or made. I t  seems fa i r ly  clear that  other 

substances, including water, oils, and abrasive ma- 
terials were used pr ior  to the time soap was available. 
As near ly  as can be determined, soap proper  came into 
limited use about, or shortly after ,  the time of Christ. 

�9 There are many  stories on the discovery of soap and 
soap making. Probably  all have a foundat ion of t ru th  
because the accidental blending of lye f rom ashes and 
fa t  around sacrificial temples or other places of ani- 
mal  s laughter  would be ahnost inevitable and would 
produce a kind of crude soap. Gradual ly,  but  slowly, 
concepts of cleanliness and sanitat ion and of the im- 
portance of the bath  to the public health began to ap- 
pear.  A more general use of soap by the common 
people spread f rom country  to country.  In  the sev- 
enth century soap had become sufficiently impor tan t  
to unite the soap makers into c ra f t  guilds. A century  
later  Spain had as many  soapmakers  as I taly.  Toward 
the end of the 12th, or at the beginning of the 13th 
century,  Marseilles in Frances,  which had made soap 
as early as the ninth century,  became the chief cen- 
ter in Western  Europe.  Venice in I taly,  and later  
Savonne in France,  became pr in iepal  centers of soap 
manufacture .  Soap was made in Bristol, Coventry,  
and London, England,  in the 12th century. 

The Crusades f rom the l l t h  to the 13th century  
brought  some of the knowledge and practices of the 
Eas t  to Western  Europe.  Wa te r  systems, public 
baths, sanitat ion were all subjects of interest and 
novelty to many  of the Crusaders.  An awakening in- 
terest  in knowledge generally began about this time. 
Commerce and t rade  flourished. The t rade in rich 

spices, silks, and ivories brought  by caravans  f rom the 
Eas t  fu r the r  enhanced the desire for  knowledge and 
the awareness of other cultures. Queen Isabella of 
Spain, who pawned her jewels so that  Columbus 
could make the voyage which resulted in the discovery 
of America,  is said to have boasted that  she had had 
only two baths in her  life: one when she was born 
and one when she was married,  but  H e n r y  IV  of Eng- 
land is said to have inst i tuted the Order  of the Bath in 
1399 to prevail  on his nobles to wash themselves. 

The first real manufac tu re  of soap in America be- 
gan in 1608 in Jamestown, Va. when the second ship 
f rom England  brought  several German and Polish 
craf tsmen with the knowledge of how to make soap 
f rom fa t  and ashes. Of course, soapmaking was 
largely a household act ivi ty until  well into the 19th 
century.  Even today, many  of us can recall soap being 
made by our parents  or grandparents .  The increase in 
soapmaking and consumption has largely paralleled 
industr ial  progress. The development of modern in- 
dus t ry  was made possible by the development of 
power to operate the factories. At  first, this was water  
power with great  water  wheels operat ing overhead 
drive shafts, and belts f rom them, in turn,  operating 
industr ial  machines. The discovery and development 
of the steam engine gave a second great  impetus to the 
development of factories and freed them from the 
necessity of locating along rivers and streams. More 
recently, the discovery and utilization of electricity, 
made by generators driven by water,  steam, or the 
compression engine, fu r the r  increased the number  of 
factories and likewise broadened their  geographical 
location. 

The textile indus t ry  was among the first industrial  
pioneers in utilizing water  power to make large-scale 
fac tory  production possible. The mechanization and 
lower costs of factory-made textiles, par t icular ly  cot- 
ton, brought  need for  soap in both processing the tex- 
tiles in the fac tory  and in launder ing the low-cost, 
washable clothes which resulted. The large-scale fac- 
tory  product ion and popular  acceptance of plumbing 
equipment  made washing and cleanliness easier and 
fa r  more widespread. The central  heating in homes 
today is of fa i r ly  recent  adoption and, in turn,  led to 
the convenience of having hot water  available at the 
tu rn  of a tap. The development and growth of fac- 
tory-produced, home washing-machines has taken 
much of the d rudge ry  out of keeping things clean. 
Thus power has permit ted  the product ion of those 
things which have made sanitation and cleanliness 
easy and at a sutticiently low cost to appeal  to people. 

The devolpment of factories and factory-made sani- 
t a ry  and  plumbing equipment has paralleled the 
growing realization tha t  cleanliness is desirable f rom a 
public health viewpoint.  Where  originally the rituals 
of religion and sometimes supersti t ion dictated some 
cleanliness practices, the growth of scientific know- 
ledge in the detection and recognition of germs in re- 
lation to disease has proven tha t  these early practices 
were sound and that  cleanliness pays  in terms of 
health and even of life. The epidemics and scourges 
of the past  are largely  understood and eliminated or 
minimized by today ' s  scientific knowledge. Cleanli- 
ness plays a big pa r t  in breaking the chain por t rayed 
by the vivid and well-publicized statement,  " g e r m s  
live f rom hand to m o u t h ! "  H e n r y  Sigerist, profes- 
sor of the history of medicine at  Johns  Hopkins Uni- 
versity, has said: "cleanl iness  became the chief pos- 
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tulate of the hygiene movement of the 19th and 20th 
centuries. I t  had to overcome many obstacles, notably 
the resistance of people who claimed that  the frequent  
use of soap was harmful  to the skin ."  

And thus, in what seems like an orderly and almost 
preordained pattern,  tlle scientific discovery and reali- 
zation of the need for cleanliness and sanitation came 
along together with the development of factories pro- 
ducing the necessary equipment to make cleanliness 
and sanitation practical in the home. And the increas- 
ing consumption of soap was, of course, a concurrent  
consequence. 

pounds per capita 
A U S T R A l IA / / / / / / / / / / ~  27.$ 

UNITED STATES ~ / / / ~  ~26.~ 

UNITED KINGDOM ~ 26.2 

SWITZERLAND ~ 7 Z ~ . 7 ~  24.6 

I S R A E L  ~ ~ 7  245 

NETHERLANDS ~ 7 / ~ 7 7 ~ / ~  24.3 

BELGIUM & LUX. ~ 23.3 

DENMARK ~ 22,4 

WEST GERMANY ~ 1 ~ 7 ~ - - / 7 7 ~  21.9 

NEW ZEALAND ~ 21.4 

S W E D E N ~ 7 / / / / / / / /  26. 3 

CANADA ~ A'.~ 19 5 

URUGUAY ~ I2.~ 

C U B A  ~ ' ~ 7 / ~ ~  16.8 

FRANCE ~ 1 6 . ~  

U. OF SO. AFRICA ~ / ~ ~  IB.6 

PORTUGAL ~5.6 

NORWAY 15.r 

A U S T R I A  ~ : ~ 7 / 7 7 ~  I~.2 

E I R E  ~ ~ 1 6 . ~  

MEXICO ~ ; o , ~  
I T A L Y  ~ 10,5 

JAMAICA ~ ~ I ~ . ~  

COLOMBIA ~ / / / / / / / / ~  6. ~ 

PHILIPPINES ~ ~  9,5 

PANAMA ~ 9.1 

B R A Z I L  ~ 8.6 

GUATEMALA ~ 2.2 

VENEZUELA ~ 23 

DOMINICAN RER ~ 6.~ 
JAPAN ~ / ~ 7 ~  6.~ 

EGYPT ~/77.'7/77~ 5.8 

PERU ~ ~.~ 

INDIA ~] o.s 

Fro. 1. Soap and synthetic detergents, 1953-54 estimated 
domestic consumption. 

A ~Ew YEARS AGO the Association made a survey of 
the consumption of soap and detergents by 

countries. This was done first for  the years 1950-51 
and was repeated for the years 1953-54. We found a 
great spread in the per-capita consumption of soaps 
and detergents by countries, varying from less than 
1 lb. per-capita to a high of 27.9 lbs. per-capita. India 
was the Iowest, Australia the highest. The exact level 
is not too significant, but  if we divide the 33 countries 
for  which figures are available into three groups, 
those with high consumption of 20 lbs. or over, those 
in the middle with 10-20 lbs., and those with a low 
consumption of less than 10 lbs., there are recogniz- 
able differences in the countries. The most highly 
llltltt~brlaxiav~_ ~ , t ~ e ~ . o  were ~* ~h, top and those 
pr imari ly  rura l  at the bottom. Among the high-con- 
sumption countries were the United States, United 
Kingdom, the Netherlands, West Germany, Belgium, 
and Luxembourg and also, quite interestingly, Israel. 

At  the other end, in addition to India, were Japan,  
Peru,  Egypt ,  Dominican Republic, and Brazil. Those 
in the middle bracket included Italy,  Mexico, Cuba, 
France,  Portugal ,  Norway, and Eire. 

In  checking soap and detergent consumption per 
capita with infant  mortali ty,  we found what might be 
expected-- infant  mortal i ty  was highest in those coun- 
tries having the lowest soap consumption. The use 
of soap is not the sole reason because usually lower 
levels of sanitation, of public health rules and regula- 
tions, and of sanitation facilities were found in 
the countries with low per-capita soap and detergent 
consumption. Diets likewise have a bearing on this 
problem. We have examined these statistics on per- 
capita consumption of soaps and detergents by coun- 
tries for  the difference in the ratio of synthetic de- 
tergents to the total. Synthetics have grown in three 
countries to the point that they exceed 50% of the 
total of soaps and synthetic detergents. These are 
Austria, West Germany, and the United States. In 
seven additional countries synthetics have grown to a 
point where they now equal or exceed 25~ .  These are 
Canada, Cuba, Denmark, Israel, Netherlands, Sweden, 
and Switzerland. 

Pounds 

~0 

/ ~  j \\ 

All Soap~ and Syn~hetlc Detergeat~ 

o t io 

5 s 
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FIO. 2. Per capita soap aud synthetic detergent sales, 
1909-57. 

Confining ourselves to a brief  look at trends in the 
United States, we found our per-capita consumption 
of soaps had increased from around 20-21 lbs. in 1909 
to over 28.5 lbs. per-capita today. This increase does 
not reflect the ful l  increase in detergency or washing 
power, however, because today 's  products  are more 
efficient or give more washing power per  pound than 
the products  of 1909. There are some interesting 
peaks and valleys at the top of F igure  2. The increase 
in per-capita consumption led up to a peak of around 
27 lbs. in 1929, when the great depression broke. Per- 
capita sales fell sharply to the low level of around 21 
lbs. in 1933. Then sales climbed with more or less 
regular i ty  to the peak of World  War  II,  something 
more than 30 lbs. per capita. The shortage of fats in 
World  W a r  I I  had its full  effect in 1946, and the per- 
capita fell below 23 lbs. The sharp peak in 1947 was 
caused by additional sales to fill the oipe lines of dis- 
tribution. The peak in 1950 was caused by the Korean 
scare out of fear  that  we might be in for  another war 
period and a shortage of soaps. 

In the last two years, 1956 and 1957, there has been 



540 THE ~OURNAL OF THE A~EtCICAN OIh Ct~EMISTS' SOC1ETY ~TOL. :]5 

an b~teresting increase in the per-capi ta  consumption 
of soaps and detergents to 28.5 ]bs. This is an all- 
time, peace-time high. A steady, intelligent campaign 
of cleanliness promotion by the Association has played 
a pa r t  in this increase but likewise a good pa r t  must  
be a t t r ibuted to the increasing availabil i ty and use of 
washable materials  of all kinds. Men's  clothing, 
women's  clothing, uphols tery  materials,  fabrics, the 
increased use of washable plastics, automobile seat 
covers, wall and floor coverings and coatings, etc., all 
iuvite greater  cleanliness and the greater  use of soaps 
and detergents.  

The t rend on per-capi ta  consumption of bar  toilet 
soaps is shown at the bot tom of the chart.  Toilet soap 
rose in per-capi ta  sales front 1.2 lbs. in 1909 ra ther  
steadly to 3.0 lbs. in 1940, just  pr ior  to World  W a r  1I. 
I t  increased sharply  dur ing  the war  years when toilet 
soaps were shipped to men in the armed services in 
many  countries to levels of 3.6 to 3.8 lbs. and has held 
fa i r ly  steady af ter  the war  years at around 3.1 to 3.3 
Ibs. per-capita.  Toilet soaps have remained essentially 
the same produc t  today as they were in these earlier 
years. People ' s  skin is the same, water  problems are 
the same, and the product  is the same so that  the 
trends o~ toilet soaps are different f rom those in 
other kinds of soaps. I f  the new detergent  bars re- 
place soaps to a large extent, it is possible that  we may  
see some ra ther  sharp changes in sales on a pound per- 
capita basis. 

can help with predictions oil national income, and 
this would be a rough s tar t  toward a predict ion on 
soap and synthet ic-detergent  dollar sales. At  the bot- 
tom of the figure, populat ion and tonnage sales of 
soaps and synthetic detergents are shown on an i u d e x  
basis, using the same base years 1935-1939. Tonnage 
sales of soaps and syndets roughly parallel  popula- 
tion. Many statisticians have calculations on popula- 
tion trends and estimates for  fu ture  years�9 This pro- 
vides a basis for predictions on soap and syndet 
tonnage. 

Billion F ] Mil l ion 
Pounds J Washers 

45! .  

�9 

4~ 

iVi.., : i 

Fzr 4. Sales, washing machines vs. ehlp, flake, granulated 
soaps and syndets, 1909-57. 

I n d e x  sso . . . . . . . . . . . . . . . . . . . . . . . . .  ssa 

, . . . . . . . . . .  , I ,.< 
s0o i "'" s0o 

,, , "  
' i 4s~ 

Nahonai IncomB 
J I ""/  /;~ '~ 
I J _.,, / . z  ] 
' . . . . .  , '  s ~ ] 

I I  I I  j ~  

~ - -  / / / ' \  i 

I . " "  . . . . .  /; \ ! ~s~ 2~o - .: / [ 
i , "  Soop & Synd*T Sates ! 

/ '  _ ~  \ ' -  ~/ T~ 

' i 1SO 

~s 36 37 3B ~9 ~0 4~ r 43 44 4s ~s 47 48 4~ ~0 51 52 ~ ~ ~ ~ 

Fro. 3. A growing industry in a growing country; soap 
and syndet dollars parallel national income, soap and syndet 
tonnage parallel population. 

F igure  3 shows on an index basis the comparison 
between the dollar sales of soaps and synthetic deter- 
gents with national income. The years 1935-]939 
have been averaged and represent  an index base of 
100. As shown, national income has increased more 
than five times since those base years. The dollar sales 
of soaps and synthetic detergents have followed a 
somewhat similar pa t te rn  and have increased more 
than four  times. ( In  talking budgets with the board 
of directors of our Association, at this point  I would 
have to point  out that  the Association expenditures on 
soap have increased only three times in the same 
period. ) 

Like the song fl"om the movie, " T h e  Man Who 
Knew Too Much , "  " w h a t e v e r  will be, will be; the 
fu tu re ' s  not ours to see."  Nevertheless everyone has 
a great  interest  in the fu ture  and, in some ways, every 
company must  predict  to some extent. Many  people 

F igure  4 shows the annual  sales of washing ma- 
chines in units  f rom 1909 to 1957. The terrific dip in 
the early 40's was, of course, caused by the shortage 
and consequent allocation of metals dur ing  World 
W a r  I I .  The other line is the total  tonnage of chips, 
flakes, granules, and synthetic detergents, represent-  
ing largely all soaps other than bar  soaps. Since the 
data on bulk products  and on package products  were 
not separated in the early years, these charted ton- 
nage figures represent  both bulk and packaged, in 
other words, both industrial  and household. 

The soap industry,  as can be seen, was much more 
for tunate  in mainta ining its volume dur ing World  
W a r  I I  than was the washing-machine industry.  The 
sale of electric washers was only 3,000 in the year 
1909 but had grown rapid ly  to 500,000 in 1919. In  10 
years, by 1929, the annual  sale had near ly  doubled to 
956,000. By 1940 this was up to near ly  1,500,000. In  
1950 the figure was 4,311,000. These are annual  sales 
and not the total home inventory  which, of course, 
increased ammal ly  with the sale of new machines. 

In  figure 5, instead of the annual  sales of washing 
machines, we have charted the home ownership of 
washers on the basis of units per  thousand of popu- 
lation and compared it with pounds per-capi ta  of 
total  chips, flakes, granules, and synthetic detergents 
and with pounds per-capita of bar  l aundry  soaps. 
These washing machines required a new type  of pro- 
duct. Originally the housewife had to chip up her 
bar  of l aundry  soap and then get the litt le chips dis- 
solved in the water  to make suds before she could add 
clothes to the washing machine. For  a while a little 
soap chipper, like a cabbage grater,  was a s tandard 
household item. Some soap manufac tu re r  realized 
that  this was a real oppor tun i ty  to serve. He  did the 
chipping in his fac tory  and sold the resul tant  chips 
in a carton. The response was immediate. The prod- 
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Soap & Sy.det W a s h e r  u~il, 
Soles, Pounds Per 1,000 o t  
Per C a p i t a  . . . . . . . . . . . . . . .  P ~ p u l a t i o n  

2S j 2~0 

Soap Chips, Flakes, 
Oronu]e%, &~ SYndets j ~  

J -- : il 
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FIG. 5. HOW developments in one industry affect another. 
Washing machines change soap type. 

uct relieved the housewife of the d rudgery  of chip- 
ping and dissolving' the soap. The package chips 
dissolved readily,  and everyone was delighted. The 
product  sold at a higher price per pound, but  this 
was no obstacle for the improved service. 

Spray-dr ied  granulated soaps were developed which 
were even more soluble and lent themselves bet ter  to 
fast  production. They stopped the growth of chip 
soaps and to a great  extent replaced them. Washing 
powders, which were soap granules with a very  low 
soap content, enjoyed a good volume in the ear ly days 
but  fell off in volume rapid ly  with the more efficient, 
higher soap-content products. The synthetic deter- 
gents made available in volume af te r  the end of World  
W a r  I I  were entirely suitable for  washing-machine 
use, having the same advantage of easy solubility that  
the package soaps had and an addit ional  advantage in 
not being par t ia l ly  used up in overcoming water  
hardness. 

As shown in F igure  5, the home ownership of 
washing machines has increased f rom pract ical ly  0 in 
1909 to about  240 machines per  thousand of popula-  
tion in 1957. Soaps and detergents of the type  suit- 
able for  home washing-machine use have increased 
f rom about 3 lbs. per-capi ta  in 1909 to more than 23 
lbs. in 1957. The growth pa t t e rn  of washing machines 
and these products  is amazingly similar. In  1909 the 
usual procedure  for home l aundry  was a galvanized 
washtub, a scrub board, and a cake of bar  l aundry  
soap. The cake of soap was rubbed on the fabric and 
the fabric rubbed on the scrub board in much the 
same way tha t  in pr imit ive countries today the gar- 
ments  are cleaned on the banks beside running  
streams. As the home inventory of washing machines 
increased, the l aundry  bar  no longer served its orig- 
inal, useful purpose, and sales began to fall. They 
reached a peak in 1925-1927 of over 12 lbs. per-capi ta  
and f rom this level have fallen to less than  1 ~  lbs. in 
1957. 

F igure  6 shows the sweeping changes in tonnage of 
the basic kinds of nonpersonal soaps of the type  suit- 
able for clothes-washing use. In  ] 9(19 l aundry  bars 
were slightly under  1,000,000,000 lbs. and increased 
to nearly 1,500,000,000 in 1927. They more or less 
held their  own through 1944 dur ing World  W a r  I I ,  
a f te r  which they fell off sharp ly  and are now only 
slightly more than  200,000,000 lbs. Dur ing  the war  
period when bar  l aundry  soaps mainta ined a fa i r ly  
constant tonnage of a r o u n d  1 , 2 0 0 , 0 0 0 , 0 0 0  or  

1,300,000,000 lbs., the products  suitable for washing 
machines, chips, flakes, granules, and powders grew 
rapid ly  and finally began replacing the volume form- 
erly enjoyed by bar  l aundry  soaps. Synthetic deter- 
gents had been sold pr ior  to World  W a r  I I  but  in 
very  small volume. Dur ing  the war they were largely 
allocated to essential mi l i ta ry  use, and it was quite 
difficult to get approval  to build addit ional product ion 
capacity. At  the end of WorLd W a r  I I  however plants  
were built  quite rapidly,  and the volume of synthetic 
detergents grew with amazing rapidi ty.  

Their  popula r i ty  was, of course, caused by the fact  
that  they did not form insoluble soap or curds with 
the mineral  salts of hard  water  and that  all of the 
product  was used for  detergency ra ther  than for 
overcoming the water  hardness. Thus, both f rom the 
viewpoint of economy as well as of a cleaner wash, 
par t icu lar ly  in ha rd  water, the synthetic detergents  
had advantages  the housewife wanted. F rom an esti- 
mated volume of only 30,000,000 lbs. in 1940, they had 
grown rap id ly  to 1,400,000,000 lbs. in 1950; in 1957 
they were 3,507,000,000 lbs., 71% of the indus t ry ' s  
total tonnage. 

There has been a noticeable recent trend in syn- 
thetic detergents with a rapid  increase in liquids com- 
pared  to solids. Association Sales Census data (not 
expanded to estimated U. S. total figures) show that  
both have grown, the solids f rom 1,071,000,000 lbs. in 
1950 to 2,537,000,000 in 1957 and liquids f rom 
23,000,000 lbs. in 1950 to 356,000,000 lbs. in 1957. 
This is a growth f rom 2% of the synthetic tonnage in 
1950 to 12% in 1957. The consumer has quite evi- 
dently found these products  satisfactory,  possibly be- 
cause of solubility or possibly because of more at- 
t ract ive or more convenient packaging.  

T HE CgA?CGE f rom household soaps to synthetic de- 
tergents has affected other industries, pa r t i cu la r ly  

the producers  of tallow and grease and probably  
coconut oil. The apparen t  product ion of tallow and 
grease in 1940 was 1,370,000,000 lbs. In  1957 this has 
more than doubled to 2,968,000,000. Of this total the 
soap indus t ry  used 76% in 1940 but  was down to 26% 
in 1957. The actual  decrease in pounds used by the 
soap indus t ry  is only 259 million pounds, but  the in- 
creased product ion of tallow and grease gives the 
country  a big surplus,  which has found a marke t  in 
exports. These were only 8,000,000 lbs. in 1940 and 
have varied between 1,300,000,000 and 1,500,090,000 
for the years, 1955, 1956, and 1957. 
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We had in our Association office recently a small 
group of Japanese  soap-makers who had formed what  
was called the Al l - Japan  Soap Association. This or- 
ganization was at least par t ia l ly  developed and spon- 
sored by the National  Renderers  Association and the 
Depar tment  of Agr icul ture  of the United States. I t  
is another  one of those fine examples of industry-  
government  cooperation of benefit to the people of 
this country  and to others. I t  is a highly intelligent 
act ivi ty to solve a very  serious problem. 

The change f rom soaps to synthetics has also had 
repercussions in the product ion of glycerine. The pro- 
duction of glycerine in 1940 totalled 158,000,000 lbs., 
of which 148,000,000 were produced by the soap 
indus t ry  and 10,000,000 by other sources, none of 
which included any  synthetic  glycerine. This produc- 
tion of na tura l  glycerine f rom soap and other pro- 
cesses has fallen f rom 158,000,000 lbs. to approxi-  
mate ly  140,000,000 lbs. in 1957. Because glycerine is 
a useful and valuable product,  others saw in this 
dry ing  up of the source of na tura l  glycerine, indus- 
tr ial  opportuni ty ,  and today at least two companies 
are producing glycerine f rom propylene to the extent 
in 1957 of 100,000,000 lbs. All sources in 1957 gave a 
total  product ion of 240,000,000, an increase of about 
50% f rom 1940. 

A fu r the r  t rend has taken place which, while not a 
pa r t  of the soap industry,  has a vi tal  effect on soap- 
indus t ry  marketing.  The distr ibution of soaps has 
changed along with all other grocery items, and today 
a very large and vital  pa r t  of this distr ibution is 

through chain stores and supermarkets  where the 
purchaser  takes the package off the shelf and is not 
served by  a grocery clerk. This has emphasized the 
importance of b rand  names, of advertising, of shelf 
display, and of package design. 

The soap indus t ry  has been a leader of trends in 
advert is ing and  merchandising.  I t  has used coupons 
on the wrappe r  or package, it has had p remium packs, 
house-to-house sampling and couponing, 1r sales, 
contests, comic strips, radio, television, and about 
every kind of innovation. The most recent was a New 
York subway ride for  soap coupons. 

I can recall early days where a p remium or an 
imitation pear l  necklace or other gadget  for  the wife 
of the independent  grocery store owner might  be the 
inducement to make a sale. Not so any  longer. I also 
recall finding a method to sell an excessive amount  of 
soap in stores along a highway f rom Kansas City to 
Bonner Springs,  Kans. On m y  next t r ip  I found what 
the chain store and supermarke t  know today, the 
whole problem of successful selling is not put t ing  the 
product  into the store but instead moving it off the 
shelf into the hands of the consumer. 

We can look backward and see so clearly the trends. 
Unfor tuna te ly  we cannot see exactly the trends which 
will come in the future.  I cannot help but think 
about the sage advice given me by an older man, no 
longer living, who in relation to personnel changes in 
a company said, " i t  has been my  observation that  a 
young m a n ' s  oppor tuni ty  comes in a period of 
change. ' ' 

A Review of Ethylene Oxide Condensation with Relation to 
Surface-Active Agents 
R. D. FINE, Atlas Powder Company, Wilmington, Delaware 

I 
N TI-IE MANUFACTURE of surface-active agents, ethyl- 

ene oxide condensation is one of the pr incipal  
processes employed to introduce hydrophil ic  func- 

tional groups into the molecular s t ructures  of organic 
compounds. The ul t imate objective of the process is 
the product ion of surface-active agents having the de- 

sired hydrophi le - l ipophi le  
balance (H.L.B.)  for such 
commercial  applications as 
detergency, emulsification, 
wetting, textile processing, 
etc. As a means of increas- 
ing the hydrophil ic  prop- 
ties of organic compounds, 
e thy lene  ox ide  condensa- 
tion ranks  in importance 
with such processes as sa- 
ponification, s u l f o n a t i o n ,  
s u l f a t i o n ,  quaternization,  
etc. 

S u r f a c e - a c t i v e  agen t s  
produced by these other 
processes dissociate to some 
e x t e n t  in aqueous  solu-  
tions, forming ions which 

R.D. Fine c h a r a c t e r i z e  t h e  com- 
pounds as either anionic 

or cationic, depending upon the electrical charge ex- 

hibited by the lipophilic component. These ions are 
free to react with other ions which may  be present  
when the products  are used. Such reactions can 
result  in the inactivation of the surface-active agent  
and other undesirable effects. Except  for  certain 
organic amine derivatives, such ionic dissociation 
does not occur with ethylene oxide condensation com- 
pounds, and they are considered nonionic. In  aque- 
ous media these compounds fo rm colloidally dispersed 
micelles. Al though visually they may  appear  to be 
completely soluble in water, their  colloidal character  
is demonstrated by  the presence of the Tyndal l  effect 
when a beam of light is passed through an aqueous 
solution. Some migrat ion of miee]les of nonionie 
compounds may  occur in aqueous media in an electro- 
static field, but  this is believed to result  f rom the 
presence of charges on the micelles themselves with 
respect to the solvent ra ther  than  to the existence of 
ions (1). The nonionic character  of these compounds 
great ly  increases their  range of compatibi l i ty  with 
other materials  that  may  be encountered in use. Al- 
though high concentrations of sodium ions may  salt 
out such products  f rom solution, most of them ex- 
hibit  a high tolerance for  hard  water  salts, and some 
types are stable in the presence of relat ively strong 
acids and bases. 

Another  characterist ic of ethylene oxide condensa- 
t ion compounds tha t  differentiates them from ionic 


