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Candles. Stearic and hydrogenated fa t ty  acids are 
used with paraffin wax in candle manufac ture  to im- 
pa r t  whiteness and rigidity,  

Paper and Paper Products. The pr incipal  f a t ty  
acid used is stearic acid in coatings. In  addition, oleic 
acid finds use as a defoamer ' in  paper  manufacture .  

I n ~  and Crayons. An example of the use of a f a t ty  
acid as a solvent is the application of oleic acid with 
Victoria Blue B Base, a dye employed in inks for  car- 
bon paper,  typewri te r  ribbons, and similar pl'oducts. 
In  crayons and lead pencils stearic acid functions as 
a wax and lubricant.  

Ore Flotation. The pr incipal  products  used in this 
indust ry  are tall oil, f a t t y  amine salts, and oleie acid. 
Among the many  minerals t reated with these reagents 
are phosphates, fluorspar, feldspar,  and limestone. 

Metallic Soaps. Manufac ture  of metallic soaps ac- 
counts for  a substant ial  consumption of f a t ty  acids. 
End-products  in this group are used in a great  many  
of the finished materials  produced by  other industries 
indicated in this discussion. Among the more common 
are aluminum, calcium, zinc, bar ium, and iron stea- 
rate, l i thium 12-hydroxystearate,  copper oleate and 
linoleate, and cobalt, calcium, and manganese linole- 
ates. These products  find use in lubricat ing greases. 
waterproofing compounds, cosmetics, flatting agents, 
paint  driers, and mildew proofing compounds. 

Napalm used by our Armed Forces as a gelling 
agent  for  gasoline contains the a luminum soaps of 
oleic and coconut f a t ty  acid. A similar product  de- 
veloped dur ing the past  few years is used in the Hy-  
drafac  process, which takes advantage of the gel- 
forming propert ies  of aluminunl f a t ty  acid soaps in 
reviving the flow of spent oil wells. 

Food Products. Certainly one of the most interest- 
ing fields involving stearic, oleic, and palmitic acids is 
the use of monoglycerides and ethylene oxide conden- 
sates as bread fresheners, ant i -spat ter ing agents for 
cooking fats, and food emulsifiers. Much publici ty has 
been given these products  in recent years in connec- 
tion with studies by  many  organizations on chemieal.~ 
in foods so their  composition and use are well known. 

Ear l ier  in this discussion I mentioned that  there are 
few fields of manufac ture  or technology today which 
do not use f a t ty  acids or their  derivatives in some form 
or other. I t rust  now you can see the t ru th  of this 
statement.  

The mult i tude of new types of f a t ty  acids and de- 
rivatives which research has developed for specific in- 
dustr ial  uses dur ing the past  few years is phenomenal.  
This work still continues at such a rapid  pace that  the 
next decade will undoubtedly  see many  new products  
commercially available which at present have not even 
reached the test tube stage. 

Evaluation at the :Consumer Level 
F. J. SCHLINK, Consumers' Research Inc., Washington, 

C O N S I D E R A T I O N  of Consumers '  Research should 
p robab ly  begin with a br ief  outline of its back- 
ground and origins. I t  was the outgrowth of 

public response to a book entit led " Y o u r  Money 's  
W o r t h "  wri t ten by  S tuar t  Chase and myself. Pub-  
lished in 1927, this book had the distinction of being 
the first of  several best- 
sellers in the field of con- 
sumer problems that  re- 
flected the informat ion and 
point  of view of Consum- 
ers '  Research. I t  was a pi- 
oneering book in the sense 
that  it discussed by  b rand  
name a considerable num- 
ber of well-known, widely- 
advert ised p r o d u c t s  and 
freely mentioned their  un- 
favorable  as well as favor- 
ab le  aspec t s ,  a p r a c t i c e  
which had hitherto been ta- 
boo in books for  the gen- 
eral reader. I t  still is taboo 
in proceedings of near ly all 
professional and technical 
societies. F . J .  Schlink 

.Perhaps I should qual i fy the te rm " p i o n e e r i n g "  
a bit  because much informat ion having to do with pat- 
ent medicines eame f rom a remarkable  group of books 
and pamphlets  issued by  the American Medical Asso- 
ciation for  the informat ion of physicians. These were 
the work of the director of the A.M.A. 's  Bureau of 
Investigation,  the late Dr. Ar thu r  J.  Cramp, who set 

New Jersey 

all example of courage, initiative, and public service 
which has never been equalled in American profes- 
sional societies. (Others who in earlier years had 
made great  contr ibutions to exposure of f rauds  in 
misrepresented foods or pa tent  medicine were Samuel 
Hopkins  Adams with his series of " m u c k r a k i n g "  ar- 
ticles in popular  magazines, Mark Sullivan, and Dr. 
H a r v e y  Wiley, physician, chemist, and first head of 
the Federa l  Food and Drug  Administrat ion.  The pi- 
oneer in state activity in exposure of adulterat ion of 
foods, drugs, and other consumer products  and in the 
protection of the consumer through specifications and 
s tandards  was Prof.  E. F. Ladd of North  Dakota. His 
successors have been Culver S. Ladd and R. O. Baird.)  

"Your  Money's  W o r t h "  served to whet the appeti te  
of its readers  for  more information on specific prod- 
ucts, and the demands were so insistent that  in a little 
more than a yea r ' s  time Consumers '  Research was set 
up to obtain information to handle these requests. In  
the beginning it had a small subsidy f rom a philan- 
thropis t  and funct ioned largely as a clearing-house for  
information obtained f rom professional societies such 
as the A.M.A., American Dental  Association, a few of 
the more active state depar tments  of health, certain 
state experiment  stations ( s u c h a s  North  Dakota and 
Connecticut) and other governmental  depar tments  
which carried out research or tests of one sort or an- 
other, college professors and graduate  students carry-  
ing out research or investigations with a bear ing on 
consumers '  problems, and college and municipal  pur-  
chasing departments.  

Contacts were made with commercial laboratories 
and college teachers and research men to car ry  on test- 
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ing programs on a fee basis. As these sources became 
insufficient to meet the needs of our readers, a devel- 
opment  which happened early in the history of Con- 
sumers '  Research, we began to establish our own lab- 
ora tory  and testing and measur ing devices. Brands  
for  test are selected on the basis of wide distr ibution 
and popular i ty .  They are rated as A. Recommended, 
B. Intermediate ,  and C. Not Recommended. The price 
ra t ing is entirely separate f rom and independent  of 
the quali ty rating. 

T H E  work of Consumers '  Research of par t icular  in- 
terest  to oil chemists is that  dealing with soaps 

and other detergents. On food materials,  including 
cooking fats and oils, we have done little work in 
recent years, chiefly because knowledge of the prod- 
ucts f rom nutr i t ional  research, the aspect in which 
the consumer is chiefly interested, has not yet devel- 
oped to a point where it can give really dependable 
answers about  the relative values of a great  many  
manufac tu red  food products  and their  countless vari-  
ations and combinations. Besides, nutr i t ional  studies 
are t ime-consuming and costly, and the information 
f rom animal experiments,  for example, is small in 
comparison to the time, personnel, and funds ex- 
pended. Unfor tuna te ly  in too many  cases the infor- 
mation developed is of an inconclusive character  or 
points the way to fu r the r  work ra ther  than to a deci- 
sion about  the immediate subject  under  investigation. 

Consumers '  customs, habits,  and preferences play 
the predominant  rote in food choice for  most people, 
and they are less interested in the laboratory  findings 
or their  in terpre ta t ion on mayonnaise,  brands  of cake- 
mix, or pie filling than  in the flavor. Few consumers 
have become aware of the fact  that  m o d e r n  develop- 
ments in the food indus t ry  have made flavor a rela- 
t ively unreliable criterion of the quali ty and whole- 
someness of the ingredients. Recent i l lustrations of 
this have been reflected in the decisions of the Food 
and Drug  Administrat ion,  a f te r  a long period of con- 
troversy,  to ba r  the use of flour which has been t reated 
with nitrogen triehloride as a bleach or " i m p r o v e r "  
on the basis of reports  f rom English sources as to its 
toxicity and to prohibi t  fu r the r  use of a family  of 
chemical compounds (certain esters of f a t ty  acids) 
which have been used as " b r e a d  sof teners"  to make 
bread seem fresh longer. 

T H E R E  is a lively interest  in soaps and househohl 
detergents on the pa r t  of consumers, and in this 

field we have a substantial  amount  of work done for  us 
by  consultants. Detergents  such as toilet soaps, laun- 
d ry  soaps, shaving creams, and bar  soaps are, as a 
rule, evaluated on the basis of applicable Federa l  and 
A.S.T.M. Specifications. Synthetic detergents have 
been repor ted to our readers on the basis of chemical 
analyses, and washing tests made on a number  of dif- 
ferent  kinds of artificially soiled cloth in both soft and 
hard  water. In  evaluating synthetic detergents used 
for  laundering,  we take into consideration not only 
soil removal but  redeposition of soil on clean white 
cotton cloth. This method for  detergency evaluation 
is one developed and used by  Foster  D. Snell Inc. 

Detergents  used in dishwashing have been rated by  
the use of a wicking mater ial  of glass fibers soiled with 
grease and prote in-carbohydrate  mixtures ;  the wick- 
ing was subjected to s tandard  agitation in a l aundry  
detergency testing device in accordance with the 

method developed by the York Research Corporat ion 
in Stamford,  Conn. Some detergents used in dish- 
washing by  machine have been compared in a labora- 
tory model dishwasher in which the detergent solution 
was sprayed on the dishes soiled in a s tandard  manner  
through tile spray  head of a clothes washing machine, 
the design of which happened to be especially adapted  
for the purpose. Detergents for use in hand dishwash- 
ing were tested by  a method using soiled glass slides, 
which were thereaf ter  examined through use of a 
t I tmte r  Refleetometer. These last two types of test 
methods were used by  the Foster  D. Snell laboratories. 

I should perhaps  mention that  on mat ters  affecting 
soaps and detergents Consmners '  Research supplies its 
readers with information which is often well-known to 
the indust ry  and to a few investigators but  is beyond 
the knowledge of even well-informed ult imate con- 
sumers. In  the case of toilet soaps, for  example, we 
mention the disadvantage of a high content of coconut 
oil. We tell our readers about certain disadvantages of 
l aundry  soaps that  contain a high percentage of rosin. 
The possible effects of synthetic detergents on the bi- 
ological processes in septic tanks is a problem which 
has t roubled a good many  people living in rura l  and 
suburban  areas. We have been able to inform our 
readers that  the likelihood of harm is a relatively 
small one when the septic tank is of adequate size. 

Sometimes questions involving detergents come up 
in connee}ion with the testing of appliances in which 
detergents are used. For  instance, some years ago 
af ter  a br ief  investigation of this problem we men- 
tioned the corrosive damage occasioned by some syn- 
thetic detergents on the metal  surfaces of home wash- 
ing machines. In  comleetion with domestic dishwash- 
ing machines, information has come to Consumers '  
Research which indicates that  detergents may be to 
some extent responsible for the brown stain that  has 
been noticed on silverware cleaned in dishwashers. 
One interesting development f rom our work on wash- 
ers is a method which, it appears,  will permit  critical 
comparison of different washing machines by  distin- 
guishing the effectiveness of a washing machine as a 
clothes-and-water agi tat ing device f rom the cleansing 
effect of any pa~tieular  detergent that  may be used 
in the washing process. 

Sometimes eonsunlers are interested in knowing 
what is in a par t icular  product  used in cleaning opera- 
tions in the home. We regular ly  publish br ief  state- 
nlents of analyses of a wide range of household 
cleansers containing soaps, synthetic detergents,  and 
alkaline salts. Scouring powders, on the other hand, 
are studied ra ther  f rom the s tandpoint  of physical 
characteristics. ] 'hey are examined by  a well-qualified 
petrologist especially to determine the nature  and 
characteristics of the abrasive present  and its likeli- 
hood of harming the finish of sinks, bathtubs,  stoves, 
and refr igerators .  Other products  which use detergent  
materials  which are analyzed or tested are polishes for 
silver and other metals, and rug cleaners. 

We should be happy  to work with a set of specifica- 
tions and s tandards  that  might be evolved for evaluat- 
ing these products  f rom the consmners '  point of view. 
In  fields where s tandards  and specifications do not 
exist, we use such criteria as we are able to set up our- 
selves. In  many  fields Consumers '  Research has been 
the first to lay down guiding principles respecting the 
propert ies  which goods and appliances should have to 
serve consumers efficiently. There are many  items for  
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which no specifications or standards exist that have 
been developed by a public or unbiased body. This 
does not mean that  governmental specifications are 
necessarily the ones which should be used to protect 
the consumers'  interest for in many eases the govern- 
ment specifications are as unsuitable as those devel- 
oped by industry or a trade association in which in- 
dustrial groups exercise control. 

I t  is to be hoped that  manufacturers  may shortly 
come to conclusions about nomenclature and labelling 
of detergent products so that consumers can tell 
whether the part icular  material is a soap or soap sub- 
stitute, whether it is designed to be used on dishes, 
floors, and clothes, or for all household purposes. If, 
for example, a detergent is safe for use on painted 
walls, its label should so indicate in unequivoeal terms, 
and the essential caution or special directions should 
be included. If  it is not safe for fine fabrics or for silk 
or wool, the label should supply that information too 
and state clearly to what types of washing it may be 
applied safely and economically. 

The label should also describe in reasonable detail 
the chemical nature of the product so that if the house- 
wife finds a part icular  kind unsatisfactory for her 
purpose--harsh,  say, on her hands or nails--she will 
not have to go through the process of discovering by 
trial and error that  another product  with a different 
name has the same undesirable property.  Medical men 
in part icular  complain about the difficulty of getting 
information on the composition of various household 
materials for they often have the problem of dealing 
quickly with ill health or a skin lesion caused by a 
substance, the composition of which may be wholly un- 
known to them. 

T H R O U G H  careful study of the data available from 
seores of chemieal laboratories we have succeeded 

in arranging connections with perhaps seven or eight 
analytical laboratories whose work is careful and re- 
sponsible. Some of these laboratories specialize in de- 
tergents and cosmetics ; others in solvents or petroleum 
products;  still others in determination of contaminat- 
ing substances in foods in micro amounts. One lab- 
oratory ehiefly active in food and drug analysis and 

assays was recently engaged for a series of food an- 
alyses and for a literature search in a highly special- 
ized field eonnected with food chemistry. 

One of the most important  aspects of the work of 
Consmners '  Researeh is its broad use in educational 
fields, such as high schools and colleges. Its bulletins 
and other published material are used for various 
courses, such as economics of consumption, general 
economies, consumer education, marketing, and the 
like. There are now in existenee at least a hundred 
theses, books, and articles written on problems of test- 
ing and rating of produets from the eonsumers' stand- 
point. Consmners'  Researeh has prepared a special 
bulletin of 38 pages entitled "Consmners '  Test Man- 
ua l , "  which includes a wide range of chemical tests 
that ean be carried out by teachers and students to 
deteet eontaminating and preservative substanees in 
foods, and metals and other contaminants in drink- 
ing water. There are also a few simple chemical test 
methods applying to soap and certain other cleaning 
agents. 

The effect of Consumers'  Research upon the goods 
available in the market is significant. Most of the dis- 
tinetly fraudulent  p roduc t s - -and  there are a good 
many of these--have a much shorter run than in pre- 
vious years  because there are now many persons who 
are aware of the fields in which falsification or mis- 
leading use of scientific tests as a sales technique will 
commonly oeeur. A surprising number of manufac- 
turers have written to Consumers'  Research and con- 
ceded that the defects which we had reported in their 
products were aetually present and that the findings 
had been valuable to them in pointing out detleieneies 
of which they had not been conscious. 

There are few fields of manufacture which fully 
protect the consmners, but  the need for modification 
of practices is much less in industries where there has 
been an extensive development of technical and scien- 
title studies and of standard tests and specifications. 
In a very real way the engineer, chemist, and scientist 
are the defenders of the public interest, even at times 
when they are not aware of the relationship of what 
they are doing to the protection of consumers, for  the 
effects of scientific and technical activity spread wide 
like the ripples east in the water of a pond by a stone. 

Soap by Saponification 
J. W. McCUTCHEON, Consulting Chemist, New York City 

S OAP raw materials and their processing have al- 
ready been treated. I t  remains to show how these 
materials are converted into finished soaps in var- 

ious forms and, in particular,  how fats and oils are 
converted into soaps. In  brief, we will deal first with 
some fundamentals of the reaction; secondly with a 
typical kettle saponitleation, and thirdly with other 
methods of saponification. 

Fundamentals 
Natural  oils and fats are triglyeerides whieh react 

with an alkali to yield glycerine and salts of the fa t ty  
acids which may contain similar or different long 
ehain alkyl groups. 

Considering the ease where the three alkyl groups 
are similar and equal to C17~I33 , the fat  molecule be- 

comes triolein and three molecules of sodium oleate 
soap are formed. 

G:H~COOCII~ HOCH2 
r i 

CITH~COOCI-I q- 3NaOH----~ 3GTH~COONa IIOCH 

G;H~COOCH~ IIOCH~ 
92 

10.4 
884 
100 

120 (NaOIt) 912 
13.6 103 
19.0(KOH) 

Mathematically 884 pounds of such triolein will react 
with 120 pounds of anhydrous caustic soda to yield 
912 pounds of anhydrous soap and 92 pounds of glye- 
erine. For  each 100 pounds of fat  there is used 13.6 
pounds of alkali to produce 103 pounds of soap and 


