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acids, inf rared  determinat ion of trans isomers, perio- 
date determinat ion of monoglyeerides, di latometrie es- 
t imation of soild fats, spectronletrie determinat ion of 
color, chromatographic determinat ion of total  neut ra l  
oil, analysis for refining loss by centr i fugal  methods, 
detection of crystal  s t ructure  by x-ray techniques, 
and the most recent and perhaps  one of the most 
significant developments, the analysis for  f a t t y  acid 
composition by vapor  phase chromatography.  Cer- 
ta in ly  one must  not overlook the development of the 
"Official Methods of the American 0 i l  Chemists '  
Soc ie ty"  which have contr ibuted so great ly  to the im- 
provement  and s tandardizat ion of all of our methods 
of analysis. 

I MFORTANT PROGRESS in our technology of both short- 
enings and margar ines  has resulted f rom funda-  

mental  informat ion developed f rom the x-ray tech- 
niques. We have learned to classify our various 
products  according to their  inherent  crystal  type and 
have been able to associate this fm~damental  informa- 
tion with specific desirable or undesirable functional 
properties.  Two impor tan t  applications of this knowl- 
edge come immediately to mind. The first of these is 
the formulat ion of margar ine  to prevent  the develop- 
mea t  of graininess dur ing storage. Af te r  it was rec- 
ognized that  this graininess is associated with the 
format ion of the beta type  of crystals, formulat ion 
control was relat ively simple. The other example is 
the development of lard having a modified crystal  
structure.  As we all know, lard in. its na tura l  state 
tends to result  in waxy or gra iny  crystals. This has 
been associated with the beta-fornfing tendencies of 
the solid glycerides of lard. t towever,  when lard  is 
p roper ly  t reated with an interesterifieation catalyst,  
the proport ion of these beta-forming crystals appar -  
ently is sufficiently reduced so that  the modified lard 
becomes stable in the beta-prime crystal  s tructure.  
The first successful shortenings based on crystal-modi- 

fled lard were marketed in early 1950 and made lard 
for the first t ime ful ly  competit ive with the hydro-  
genated vegetable shortcnings for cake baking. 

You can see f rom the above summary  of our tech- 
nological advances that  we have arr ived at 1959 with 
bet ter  engineered, more eeonomieai processes for mak- 
ing a wide var ie ty  of products  with improved func- 
tional properties.  Our sh.ortenings and margar ines  
are bet ter  than  ever f rom the point of view of odor, 
flavor, appearance,  and performance  in baMng, f ry-  
ing, creaming, etc. But  how are they as food? We 
must  never lose sight of the fact  tha t  the end- 
objective in all of this processing is to. produce a 
food product.  So the question is proper ly  asked, are 
the edible f a t s  we are manufac tu r ing  today more or 
less nutr i t ious  than  those of 50 years ago? 

In  our opinion, the t rend has been in the direction 
of improved quali ty as a food. First ,  of course, pala- 
tabi l i ty  is an extremely impor tan t  factor  in a food 
product,  and the modern  shortening and margar ines  
not only are bet ter  in odor, flavor, texture,  and get- 
away when freshly p repared  but  re ta in  these quali- 
ties longer than  ever before. There have been great  
strides made in the area of sanitation, with much less 
exposure of the products  of today to. the atmosphere 
and to human  handling. Our technology has made it  
possible for us to mainta in  an adequate supply  of 
food fats. Fo r  example, how could we possibly pro- 
duce sufficient margar ine  and shortening of suitable 
quali ty if we had not learned how to use soybean oil 
successfully ? The increased consumption o,f vegetable 
oils in our food fa t  supply  has increased our con- 
sumption of v i tamin E. They have also helped us 
increase our total  consumption of linoleie acid. 

In  summation, then, our technology has made it 
possible to provide our nat ion with an adequate sup- 
p ly  of palatable, nutri t ious,  high-quali ty shortenings 
and margar ines  at  by fa r  the lowest cost per  calorie of 
any  food on the marke t  today. 

Fifty Years of Progress in the Utilization of Inedible 
Fats and Oils 
FRANCIS SCOFIELD, National Paint, Varnish, and Lacquer Association, Washington, District of Columbia 

I 
N SPITE Oti' all that  we hear  or read, vegetable oils 

are extremely impor tan t  to the pa in t  indus t ry  and 
will continue to. be. If,  as seems probable, the 

types of vehicles used by  the paint  indus t ry  change 
even more in the next few years, we can be sure that  
vegetable oils, in one fo rm or another,  will continue 
to appear  in most protective and decorative coatings. 

Looking back 50 years, we see tha t  1909 was an 
impor tant  period for  inedible vegetable oils since it 
may  be regarded as either the end of the old era or 
the first stage of the new. In  the utilization of oils 
we were just  breaking the ground for  the most tre- 
mendous changes, not only in uses as such but  in the 
thinking which motivated the industry.  I t  is not 
mere coincidence that  the American 0i l  Chemists '  

Society was founded then. Much of the change in 
the past  f if ty years has been brought  about by the 
members of this Society, acting either as individuals 
or as a group. 

Since our very  useful  Journa l  was not in existence 
in 1909, we must  look at two of tile publications in 
which technical articles on the chemical indus t ry  ap- 
peared. These are Indus t r ia l  and Engineer ing Chem- 
istry, which s tar ted with Volume I in tha t  year  and, 
like our Society, is celebrating its F i f t ie th  Anniver-  
sary. The other is the Annual  Proceedings of the 
American Society for Testing Materials. In  1909 the 
Proceedings of the Twelf th  Annual  Meeting were pub- 
lished, in a volume of some 698 pages. 

In  the former  we find an article by  Charles H. 
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Her ty ,  F. B. Stem, and M. Orr  on " R a p i d  Determi- 
nation of Oil in Cottonseed P r o d u c t s "  and one by 
L. M. Tolman o n " A  Study  of the F a t t y  Acids of Fish 
Oils ."  In  the Proceedings of the A.S.T.M. some 66 
pages are devoted to the presentat ion of the repor t  
of Committee E, on Preservat ive  Coatings for  Struc- 
tura l  Materials. A large pa r t  of this repor t  describes 
the efforts to obtain representat ive values for the con- 
stants of linseed oil. Anyone accustomed to our 
present  acceptance of samples furnished by a manu-  
fac turer  as authentic will find the reading of this 
repor t  edifying. Most of the rest  of the repor t  deals 
with reports  on panei  tests on pract ical  paints. Un- 
doubtedly similar articles could be found in the other 
available technical l i terature  of the time, but, in 
general, they would bear out the same theme. The 
scientific and technical efforts in the field of inedible 
oils were being" directed to measurement  and analysis 
of na turM products.  

T HE ENTIRE FIELD of industr ial  oils is so complex, 
most of my  remarks  will be directed to the utili- 

zation of industr ial  oils in paints  and related protec- 
tive and decorative coatings, pa r t ly  because this is 
the field with which I have the greatest  fami l ia r i ty  
and pa r t l y  because it is representat ive of the trends 
tha t  have occurred in p r in t ing  inks, linoleum, soaps, 
core oils, and the hundreds  of other areas in which 
industrial  oils are utilized. F i f t y  years ago indus- 
tr ial  oils, either as obtained or with such slight modi- 
fications as heat-bodying, blowing, or react ing with 
resins or metallic oxides, were used as the pr incipal  
ingredient  in a number  of materials.  The selection 
of one over another  was an empirical  matter ,  based on 
long experience or t r im and error. I f  sl ightly different 
propert ies  were required, they were obtained by going 
to another  oil. There was great  interest  in a wide 
var ie ty  of na tura l  oil sources. Many technologists de- 
voted much t ime to s tudying oils froni exotic sources 
in the hope of finding slightly different propert ies  
which might  be of industr ial  concern. 

Today industr ial  oils are, essentially, raw materials  
of the chemical industry,  and with a few exceptions 
the desired propert ies  are ob ta ined  by modifying the 
oil or react ing it with one of the hundreds  of available 
materials  to give the exact mater ial  needed to deal 
with the immediate problem. 

B y  coincidence, the first volume of Indus t r ia l  and 
Engineer ing Chemistry contains an article by L. H. 
Baekeland, entitled " T h e  Synthesis, Constitution, and 
Uses of Bakel i te . "  The products  he describes do not 
involve oils in any  way. The oil-soluble phenolies are 
still in the future .  Fur ther ,  al though he suggesis the 
use of these products  as coatings, this is only in pass- 
ing and to a limited degree. Nevertheless, f rom the 
s tandpoint  of our present-day knowledge, he fore- 
shadows the chemical revolution in the coatings indus- 
t r y  and the t remendous changes which have come 
about in the uses of inedible oils. 

Several other developments, in later  years, affected 
the picture  of oil consumption in similar ways. Af te r  
World  W a r  I the availabil i ty of low-cost solvents for  
nitrocellulose resulted in the commercial development 
of lacquers. The extremely fast  dry, high gloss with 
a minimum of rubbing, and good exterior durabi l i ty  
which could be obtained with these products  led a 
number  of authorities to prophesy tha t  the day of oils 
in coatings had passed, except possibly for  the use of 
small amounts  as plasticizers. I Iowever  the s tandards  

set by these products  s t imulated the inventiveness of 
others, and within a few years  Kienle and others had 
developed alkyd resins to the point  where most of the 
propert ies  of lacquers could be matched or exceeded 
and products  with certain advantages  of their  own 
could be developed. 

Since alkyds could be tailored, by the use of the 
proper  f a t ty  acids and other ingredients,  to the end- 
use intended, they might  be regarded as the first step 
in the use of oils as the chemical raw materials  for the 
coatings industry.  Wi th  an alkyd the proper t ies  of 
the vehicle are no longer determined solely by the oil 
used. I f  some change in the p roper ty  is called for, 
it may  be obtained by one of numerous changes in the 
ratio of f a t t y  acid to glyceryl  phthalate,  by the use of 
other polyols or dibasic acids, or by changing the f a t ty  
acids used. More or less simultaneously the develop- 
ment  of essentially pure  f a t t y  acids, which the alkyd 
manufac tu re r  could blend as he wished, freed him 
fronI dependence on a wide var ie ty  of oils. Linoleic 
and linolenic acids are the same regardless of the oil 
f rom which they are derived, and the question is 
reduced to an economic one. They are obtained f rom 
the source which will deliver the cheapest acids of 
the pm' i ty  desired. 

We still rely on na tu ra l  oils for acids of unusual  
structure,  such as eleostearic and ricinoleic, since 
plants  can synthesize these much more cheaply than 
we can, but  our interest  in perilla, sunflower, walnut,  
and poppyseed oils has declined almost to the van- 
ishing point. Twenty  years  ago the National  Paint ,  
Varnish, and Lacquer  Association was spending sub- 
stantial  amounts of t ime and money in a t tempt ing  to 
establish the cul ture of peril la oil in this country.  
There was active interest  in this oil and in any other 
oils which had propert ies  slightly different f rom those 
s tandard  oils of commerce. Today all interest  in 
most of these oils has vanished unless some one can 
show that  there is an economic justification for their  
development.  

T HE HISTORY of castor oil is a good example of the 
t rend of the times. F i f t y  years ago about 15 

million pounds of castor oil was used annual ly  in this 
country,  near ly  all of i t  in the fo rm of raw or refined 
castor oil in medicine, in cosmetics, and in lubrication. 
VvThile these uses have decreased to some extent, they 
still account for  around 2% of the present  consump- 
tion of 150 million pounds a year. Near ly  all the 
remaining 98% is processed to some degree, ranging  
f rom hydrogenation,  blowing, or similar modifications 
to the use of castor oil as a raw mater ial  for the pro- 
duction of sebacic acid. The discovery of the dehy- 
drat ion reaction, by  Scheiber, made possible the pro- 
duct.ion of a dry ing  oil f rom castor oil, an oil more 
similar in its propert ies  to t ung  oil than to the origi- 
nal castor oil. Thanks to this and related develop- 
ments, about 45% of the castor oil consumed in the 
United States today goes into the protective coatings 
indus t ry  in one form or another.  

With  the end of World  W a r  I I  the large capaci ty 
for  the product ion of synthetic rubber  brought  about 
a revolution in the pa in t  industry.  Styrene-butadiene 
and later  polyvinyl  acetate and acrylic latex produced 
water- thinned paints, the performance  characteristics 
of which equalled or exceeded, in many  respects, those 
of the current ly  available oil-based materials.  The 
first impact  was fel t  in the field of interior  flat wall  
paints, and at first i t  was widely believed tha t  these 
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water- thinned paints  would completely displace oil- 
bearing paints  f rom this field. However  the new 
s tandards  of per formance  set by the latex paints  pre- 
sented a challenge to the oil-based paints, which was 
met by the development of alkyd flats which gave 
propert ies  essentially equivalent to those of latex 
paints  in many  respects. The result  has been that  
the latexes have not taken over the entire field of 
flat wall paints and do not show any immediate pros- 
pects of doing so. 

More recently, coatings based on latex have been 
developed for enamels, for exterior wood, and, in a 
few eases, for industr ial  products  finishes. While 
none of these has yet reached the point  of displacing 
large amounts of oil-containing materials,  each shows 
considerable promise. I t  is not difficult to forecast  
that,  in the near  future,  oil-containing coatings will 
d isappear  f rom these fields, but  in the light of past  
history this does not seem to me to be a wise forecast. 
Certainly water- thinned materials  will be developed 
which will be equal in performance  to our present  
materials  and will also be free of the hazards of fire 
which are associated with organic solvents. Yet  the 
oil-containing coatings retain certain inherent  ad- 

vantages, and it  is m y  guess tha t  research and devel- 
opment will result  in products  whieh use substantial  
amounts  of oil or, more likely, oil-based derivatives, 
which will be conlpetitive with the petroleum-derived 
latexes. Exac t ly  what  fo rm these products  will take 
is anyone ' s  guess, bu t  I am sure that,  in one form or 
another, they will appear.  

The history of the use of oils in the coatings indus- 
t ry  is repeated, with only slight modifications, in 
most of the other industries which have been large 
consumers of inedible vegetable oils. Originally the 
oils which were known and were readi ly  available 
were often used for  jobs for  which they were not too 
well adapted. Other mater ia ls  were developed which 
did certain jobs bet ter  and displaced the oils. A s  a 
result  of this, the oil-producing and processing indus- 
tries init iated research p rograms  which resulted in the 
product ion of new oil-based derivatives which recap- 
tured pa r t  of the marke t  lost and, by sett ing higher 
s tandards  of performanee,  resulted in the use of the 
newer mater ia l  in fields where oil-based derivatives 
had never been used before. This, in essence, is the 
s tory of the last 50 years and, in my opinion, will be 
the s tory of the next  50. 

Fifty Years of Progress m the Production of Soap and 
Soap Products 
R. A. D U N C A N ,  Procter and Gamble Company, Cincinnati, Ohio 

T 
HE PROBLEMS of soap-making must  have been rel- 
at ively simple 50 years  ago for  there were about 
four  main types of soap. There were milled 

toilet soaps, white floating soaps, white l aundry  bars, 
and yellow l aundry  bars, but  definitely, soap came 
in bars!  Some of the bars  were real ly  long strips, 
f rom which the grocer could slice the quant i ty  needed 
by the customer. When the housewife needed a soap 
solution to do the family  wash or for other purposes, 
the s tandard  procedure was to slice bars  into bits and 
pieces so, tha t  much of the soap tha t  was purchased as 
bars was actual ly  used as sliced soap. 

The improvements  made since that  t ime fall  into 
two general classifications, namely, changes in the 
type of products  produced to make them more con- 
venient and more sat isfactory to use, and changes in 
the methods and processes used for  making soap. The 
processes will be discussed first. 

The center of operation in the soap plant  of 50 
years ago was the kettle house where the fats  were 
saponified, the glycerine was separated, and the soap 
was " f i t t e d "  for  fu r the r  use. In  this fitting or fin- 
ishing operation the soap was purified and stand- 
ardized by  adjus tments  in the ratios of soap, water,  
and electrolyte so tha t  desirable phase-separa t ions  
were achieved. 0 n l y  skilled soap boilers with long 
years of apprent iceship and t ra in ing could ca r ry  out 
these operations successfully, and they could operate 
with consistent results only by following certain rou- 
tine procedures. Even  then seemingly minor varia-  

tions would sometimes spoil the soap. Chemists had 
not been found to be par t icu lar ly  helpful  in such 
cases because phase diagrams had not been worked 
out, and chemists, in general, were not skilled in the 
a r t  of soap-making. By the early 30's however many  
of these deficiencies had been corrected. Phase din- 
grams had been worked out for  all the more impor-  
tant  ket t le-soap formulas,  the operations had been 
standardized, and m a n y  physical p lant  improvements  
made. In  fact,  the bet ter  kettle houses had been 
improved, both in appearance  and operation, to such 
an extent tha t  they were hard ly  recognizable as the 
counterpar t  of the earlier kettle houses (Figures  1, 
2, and 3). 

Af te r  these refinements had been made however 
and af ter  skilled soap boilers had contr ibuted their  
best efforts, it was still very  difficult to make soap 
that  was regularly,  consistently, and un i fo rmly  high 
in quality. Still more discouraging was the fact  that  
the better  the requirements  of soap-making were un- 
derstood, the plainer  it became that  the basic diffi- 
culty was caused by inadequate mixing in the kettles. 
In  other words, the difficulties were inherent  in the 
combination of the process and equipment  that  was 
accepted as s tandard.  Dur ing  the preceding half  
century  successful soap plants  had repeatedly  in- 
creased their capacities, and in most eases this had 
been done, in p a r t  at least, by making the soap ket- 
tles larger. General ly there was pressure to get a 
given kettle of soap finished as quickly as possible 


