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W I T H I N  the past two decades the United States 
has changed from an importer  to an exporter  
of fats. Numerous factors have contr ibuted to 

the development of this situation. The more impor- 
tant  appear  to be the greatly increased production of 
soybeans, the great ly increased consumption of meat 
with corresponding inc rea~  in production of the by- 
product  animal fats, both edible and inedible, and in- 
creasing domestic product ion of certain industrial ly 
used oils such as tung and castor. In  addition, there 
is increased technical knowledge which permits  the 
use of domestic oils in formulations that. former ly  re- 
quired imported materials having unusual  chemical 
composition. 

Numerous facets of the domestic fa t  picture have 
helped to focus the major  economic effects of this 
changing pa t te rn  directly on animal fats and oils, 
par t icular ly  inedible animal fats. The economic diffi- 
culties resulting from substantially increased produc- 
tion of inedible, animal fats have been compounded 
by  the simultaneous disappearance of a considerable 
portion of their  principal  outlet as soap. 

Data in Table I on the production of animal fats, 

T A B L E  I 

Inedib lo  A n i m a l  F a t s  
P r o d u c t i o n  v s .  Use in Soap a n d  E x p o r t s  

P r o d u c t i o n  

M i g l i o , n  
air l b s .  

1937-41 . . . . . . . . .  1,167 
1942-46 ......... 1,748 
194 '  9 ......... 2 ,032 
1950 ......... 2 ,272 
1951. ,  . . . . . . .  2,252 
:1952. 2 ,318 

Consump-  
t ion in  

soap 

M g l l i o ~  
l b s .  

965 
1,398 
1,441 
1,361 
1,173 
1,076 

P e r c e n t a g e  Net  impor t s  
of produc-  (o+r) 
t ion used 

i n  soap expor t s  ( - - )  

P e r c e ~ n t  i l l , I l l ,  a n  
lb~ .  

82.7 -}-2 
79.9 -4-25 
70.9 - -195  
59.9 - - 5 3 4  
52.1 - - 5 3 0  
46.5 - - 7 4 7  

P e r c e n t a g e  
of pro-  
duc t ion  

expor ted  

P e r  c e n t a r g e  

9.6 
23.5 
23.5 
32.3 

B a s e d  on da ta  f r o m  F a t s  a n d  Oils S i tua t ion ,  159, 1953,  p a g e  18. 

their  use in soap, and the import-export  tonnage dem- 
onstrate the magnitude of this changing picture. 

Up to the present, despite tile large increase in ani- 
mal fa t  tonnage not used in domestic soap produc- 
tion, no large quantities of these fats  have accumu- 
lated as surpluses; worldwide shortages of fats  fol- 
lowing World  War  I I  have facil i tated their  export. 
Last  year  about  750 million pounds, almost exactly 
one-third of our production, were exported. Depend- 
ence to such a degree upon export  markets, b e ~ t  as 
they are with so many difficulties and uncertainties, 
places the inedible fa t  rendering indust ry  in an un- 
enviable position. Moreover the relatively low returns  
from marketing these products  in competition with 
fats produced abroad undoubtedly result  in lower 
re turns  to the farmers  who grow livestock. 

The substantial excess of production of animal fats 
over domestic demand presents a challenge to agricul- 
ture and at the same time offers an oppor tuni ty  to 
those wllo are in a position to. give them consideration 
as a raw material. Available tonnages are of such 
magnitude as to encourage investigation of their  use 

1 One  of t he  l abora to r i e s  of the  B u r e a u  of Agr i cu l t u r a l  and  I n d u s -  
t r i m  (?hemistxy, Ag ' r i cu l tu ra l  R e s e a r c h  Service,  U. S. D e p a r t m e n t  of 
Agr i cu l tu re .  

in some of the largest, chemical outlets; in fact, one of 
the difficult aspects of the problem is. the existence of 
such few potentiM outlets for quantities of material  
of the order  o,f magnitude required. 

One non-cheIaical field which offers an outlet  for  a 
substantial quant i ty  of tallow and grease is animal 
feeds. As an example of the potential utilization in 
this field, it has been authori tat ively estimated that  
the annual  consumption of poultry feeds is about  30 
million tons; simple calculation indicates tha t  the 
addition of 1% of fa t  to these feeds would require 
600 million pounds, nearly all our present  exportable 
surplus. 

Present  information indicates that, in the field of 
animal feeds, fats will be in competition with other 
sources of calories, principally carbohydrates.  Since 
the calorific value of fats is 2.25 times that  of carbo- 
hydrates, they are competitive with many other fa rm 
feeds as a source of energy even at prices somewhat 
abo~e their  present levels. Fu r the r  possible advan- 
tages of relatively minor additions of fats  to certain 
animal feeds are indicated from research current ly  in 
progress. I t  therefore appears tha t  research plans, to 
investigate the use of fats as a raw material  for the 
preparat ion of chemical intermediates and deriva- 
tives might  well be based for  the long pull on slightly 
higher prices for  fats  than those which have prevailed 
for the past two years. Consideration of all the fac- 
tors involved however indicates that  fats  are a pronl- 
ising raw material  for  s tudy by research investigators 
(1, 2, 3, 5, 9). 

The price of fats is such that  they cannot be con- 
sidered as being competitive on a cents, per  pound 
basis with such raw materials as petroleum or coal. 
Fats  cannot be subjected to the same types of process- 
ing, which are f requent ly  relatively undirected and 
therefore result in undesirable by-products.  The in- 
edible animal fa ts  however are relatively pure  or- 
ganic raw materials f rom which a substantial  credit  
can near ly  Mways be obtained by recovery ~f glycer- 
ine. I t  therefore  follows that  i t  is not desirable or 
necessary to base decisions regarding the value of fats  
as raw materials on a comparison of their  unit  weight 
costs with those of petroleum or coal. These la t ter  
materials moreover are used extensively by  the chem- 
ical indust ry  only a f te r  a var ie ty  of processing and 
pur i fy ing  steps. 

At  present, most of the large volume of synthetic 
organic chemicals are derived from eight raw mate- 
rials: ethylene, propylene, butylene, benzene, toluene, 
naphthalene, acetylene, and cellulose (5).  Ethylene, 
propylene, butylene, benzene, and toluene are derived 
in pa r t  f rom petroleum and are worth about  4 to 5c. 
per pound. Naphthalene from coal ta r  is presently 
priced at about  6e per  ponnd whereas acetylene, a 
more reactive derivative from the same source, is 
worth approMmately 12c per  pound. The only agri- 
cultural  raw material included, celhflose, is current ly  
worth about  10e per  pound. 

These basic products are all essentially pure com- 
pounds, which in most cases are used by  the chemical 
industry, as "bu i ld ing  blocks" for  the preparat ion of 
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a wide var ie ty  of larger  molecules. The animal fats. 
or mixed fa t ty  acids do not have the same degree of 
chemical pur i ty  and hence for  some purposes are not 
str ict ly comparable  with these intermediate products  
as raw mater ia ls  for  organic prepara t ion  or synthesis. 
Rather,  for  most purposes,  such comparisons might  
be t te r  be made with relatively pure  intermediates  de- 
r ived f rom fats  such as stearie and oleie acid, their  
two principal  components. 

Such a eompamson is f a r  f rom discouraging to 
those who are considering the possibilities of research 
on fats and oils, pai~icutarly if consideration is given 
to the funct ional i ty  of the materials  and to the long, 
straight-chain s t ructure  of the f a t t y  acids which make 
up about 92% of these fats. These long', s traight-  
chain s t ructures  f requent ly  present  advantages  and 
seldom pose serious disadvantages in such fields as 
p l a s t i c s ,  rubber ,  synthetic fibers, surface-act ive  
agents, plastieizers, lubricants,  and waxes. I t  is ex- 
ceedingly for tunate  for  would-be users of tallow that  
these fields irr which the basic chemical composition of 
f a t ty  acids appears  to give them certain advantages  
coincide to a considerable extent with the ma jo r  fields 
for  market ing organic chemical products. The only 
ma jo r  chemical field in which f a t ty  acids appear  to 
offer little or no potentiali t ies for  use is that  of sol- 
vents. Fo r  such a purpose their  straight-chain paraf -  
finic nature  coupled with their  relatively high 
molecular weights must  be considered as a definite 
disadvantage. 

Before drawing any  final conclusions regarding the 
potential  development of commercially valuable  or- 
ganic chemical products  f rom fats, i t  may  be well to 
evaluate very briefly their  present  position in each of 
the impor tan t  markets  mentioned above. 

Plastics and resins. The use of f a t t y  acids in plas- 
tics and resins has largely been confined to their  in- 
corporation as components in a lkyd resins. Their  
funct ion has been largely tha t  of a modifier and 
extender, and most  of the f a t ty  acids used have been 
of the relat ively unsa tura ted  type.  

Two current  developments offer some hope for  sub- 
stantial ly increasing the use and improving the posi- 
tion of fats. in this field. The first of these, reported to 
be in commercial operation, is the conversion of oleie 
acid to azelaie acid. TMs fat-der ived compound can 
be used as a component of the p r i m a ry  base for  poly- 
ester resins made by  condensation reactions. The sec- 
ond development, only in the research stage at  pres- 
ent, involves the use of such fa~ derivatives as vinyl  
s tearate  for  eopolymerization with other impor tan t  
commercial monomers. I f  it achieves commercial sta- 
tus, it will open the way to the use of the ~ t u r a t e d  
f a t ty  acids in this large and rapidly  growing field. 

R,bber. Considerable quantit ies of fats  (up to. 100 
million pounds a year)  have been used in the prepa-  
ration of soaps tha t  serve as emulsifiers in the mam~- 
facturc  of synthetic rubber .  Also f a t ty  acids are used 
as additives in, near ly  all r u b b e r  formulations.  In re- 
agent years this applicat ion required about  20 million 
pounds of f a t ty  acids, a quant i ty  that  represents only 
a minor additive by  comparison with the tonnage of 
rubber  used. 

The scientific information available is not sufficient 
to permit  a p p r M ~ l  of the possibil i ty f o r  us ing f a t t y  
acids a~s a component  raw materiM for  the rubbe r  
itself. 

Plasticizers. Fats,  oils, and many  of thei r  simple 

derivatives have most ot! the propert ies  desirable :in 
pla.:~$ieizers, such as low vapor  pressure,  good color 
and color stabili ty,  and uniformity .  Lack of compati- 
bili ty with commercially impor tan t  polymers  however 
has restricted the use of fa ts  for  this purpose. A re- 
cently developed method for  chemical modification of 
f a t t y  compounds result ing f rom the epoxidation stud- 
ies of Swern and coworkers (10) has served to stimu- 
late interest  in the  use of fa ts  for  p repar ing  plasti- 
eizers. The eompat ibiI i ty  of f a t ty  compounds with 
such impor tan t  commercial  plastic materials  as poly- 
vinyl  chloride is increased substant ia l ly  by the intro- 
duction of the three-membered epoxy or oxirane ring 
into the molecule (6).  This. work has already led to 
great ly  increased use of fats  in plasticizer manufac-  
ture, and in view of the widespread interest  in this 
development fu r the r  progress seems probable.  

Surface-Active Agents. Fats  former ly  occupied a 
unique and dominant  position in the field of surface- 
active agents, being the raw mater ia l  used almost en- 
t i rely for  p repara t ion  of soaps. Moreover the first 
acid-stable wett ing agents were developed f rom fats, 
chiefly for  use in textile processing. Miller (8) re- 
ports  that  the textile industry  in this country today is 
consuming mater ia ls  derived f rom fa ts  at the rate of 
several hundred million pounds per  year. According 
to this authori ty,  fa t  derivatives are used in wool 
scouring, rayon wet spinning, spinning lubricants,  
sizing compounds, wet t ing and rewett ing agents, acid 
fulling, and dye leveling, and as finishing agents,. 

Fo r  about  two decades surface-active agents de- 
rived f rom non-fa t ty  materials  ha~:e been used to 
serve an ever-increasing number  of industrial  needs. 
Since, World W a r  I I  these materials  have found sub- 
stantial  acceptance for  household laundering and 
dishwashing. At  present  the question seems to. be 
whether it is possible for  fa ts  to regain some of their  
fo rmer  position or even hold their  present  level as 
raw materials  fo r  use in manufac tu re  of surface- 
active agents. In  a recent anMysis of available data 
on the product ion of surface-active agents MeCuteh- 
con (7) stated tha t  dodeeyI benzene sodium sulfonate 
continues to be the leading base mater ial  for  deter- 
gents. Although the second largest  base detergent 
material  is alcohol sulfate derived f rom coconut and 
tallow fa t ty  acids., he implies that  use of these prod- 
uets has not shown the huge increase tha t  might  have 
been expected on the basis of low-priced tallow over 
the last  year  or so. I t  does seem probable  however 
that  for  several years  use of tallow for  this purpose 
has increased considerably, at  the expense of im- 
ported and more expensive coconut oil. 

Several other acyclie-type products  show consistent 
gains since 1942, and  the low price of inedible animal 
fa ts  is s t imulat ing increased research aimed at the use 
of fa ts  in product ion of surface-active agents. 

L~tbricants amd Lubrica.~t Additives. Although 
fats and oils, were mldonbtedly  the earliest lubricants  
used by  man, they have surrendered dominance in 
this field to those derived from petroleum. Neverthe- 
less it has been repor ted  recently by  Zisman and co- 
workers  (4) tha t  dibasic acids such as azetaic acid, 
which is derived f rom fats, serve as a basis for  syn- 
thesizing excellent greases and lubr icat ing oils. 

The field of addit ives to lubr icants  is also a grow- 
ing one; lubr icants  f requent ly  contain 5 to 10% addi- 
t ive or even more. Purposes for  which additives are 
used include accentuation of "o i l iness )"  modification 

32 



M a m m  1954  rl'l~g JOUI¢NAh OF TIIE AMERICAN OIL (~nEMISTb~ " SOCIETY 

of viscosity, improvement of viscosity index, deter- 
gent action, lowering of pour point, and inhibition of 
corrosion and oxidation. The paraffinie nature of 
fat ty adds modified only by the presence of a temni- 
hal earboxyl group tends to make them ideal raw ma- 
terials for the synthesis of speeifie compounds re- 
quired to fill these needs. 

Synthetic Fibers. The function of fats and fat de- 
rivatives in the manufacture of synthetic fibers is al- 
most entirely peripheral in that only minor amounts 
are incorporated in the structure of the fiber mole- 
cities. Such use as they enjoy in production and proc- 
essing o.f synthetic fibers iSr largely that of surface- 
active agents. It  is not possible to make predictions 
regarding the future use of fats in this field. It  does 
seem reasonable to assume however that any substan- 
tim use of fats will depend upon the development of 
relatively simple secondary derivatives capable of en- 
tering into the polymerization reactions generally 
used in the preparation of synthetic fibers. 

Waxes. Nearly all the valuable natural waxes are 
complex chemical mixtures consisting largely of com- 
pounds which have long par aNnie chains, frequently 
modified by hydroxyl groups. It  is not surprising 
therefore that a great many of the "synthetic waxes" 
are prepared from fats which because of their paraf- 
finie structure appear to be ideal starting materials. 

A number of additional fields offer considerable 
promise as outlets for  fat  derivatives. Although their 
tliseussion is beyond the scope of this paper, a few 
offer such promise as. to merit mention. These include 
steel processing (hot-dip tinning, rolling mill and 
drawing lubricants), adhesives, flotation agents, and 
hydraulic fluids. In conclusion, the following sum- 
marizing statements may be made: a) Inedible fats 
and oils are available in sufficient quantities to serve 
as raw materials for chemical derivatives ha~ing large 
outlets, b) Indications are that inedible animal fats 
will be available at prices which permit their consid- 
eration for use as organic raw materials, c) The 
greatest opportunities for development of chemical 
uses for fats are in those fields where their paraffinic 
chain, already modified by terminal carboxylation, 
gives them some potential advantages. Fortunately 
such fields include many which have been shown to 
possess great growth potential, d) The basic chemical 
and physical information necessary for the practical 
development from fats of new derivatives that will 
serve a variety of industrial needs is rapidly becom- 
ing available. 
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Sees Great Expansion 
T H E  organie ehemieal indust ry  sees at  least 100,0OO new 

jobs  created during the next 10 years according to Cary 
R. Wagner ,  president  of the S:(nthetie Organic Chemieal Man- 
ufac turers  Assoeiation. This expansion in employment is due 
to the fact  tha t  the organic chemical industry  is growing at  a 
rate four  times fas ter  tht~n all U. 8. industry.  

Speaking before the s tudents  and faculty at Wooster Col- 
lege, Dr. Wagner  said " i n  the best judgment  of those of us 
in the organic ehemieal industry, we have jus t  begun to grow. 
E~'en the most  conservative of us talk and think in superlso 
tires---not boastfully,  but  merely in terms of the foreseeable 
expansion in employment, plants,  and the thousands  of ways in 
which chemicals will be used in the f u t u r e . "  

The organic ehemicat industry  has become a vital and vig- 
orous pa r t  of our nat ional  eeonomy, Dr. Wagner  said, and its 
products have becmne :indispensable to all of American indus- 
try, to our armed services, and to the every-day living of all 
our citizens. To i l lustrate his point  Dr. Wagner  said tha t  256 
chemicals are used in the manufac tu re  of an automobile. With- 
out ehemieais, he added, there would be no steel or light- 
weight  metals, no TV sets or telephones, no synthetic rubber,  
no sulfa  drugs  and many  other essential produets.  

~ 'There are no limits to our oppor tun i t i e s , "  said Dr. Wag- 
her. " F o r  example, i t ' s  a good guess tha£ bet ter  than half  
our production of chemieals 20 years f rom now will be in 
products unknown to us t o d a y . "  

, 

A two-color i l lustrated brochure showing the features  and 
advantages of the single beanl Model 12-O I n f r a r e d  Spectrom- 
eter is available f rom the Perkin-Elmer  Corporation, Norwalk,  
Conn. Three versions of the Model 12-C are described. 

A 12-page booklet entitled " X - r a y  Methods of Possible Use 
in Clinical Labora tor ies"  is available f rom the Research and 
Control In s t rumen t s  l)iwision, Nor th  American Philips Cmn- 
pany Inc., 750 South ]?~ulton avenue, Mount Vernon, N. Y. The 
publication discusses crys ta l lography and X-ray  diffraction, 
:identification of emnpounds, X-ray spec£roseopy, and micro- 
ra dio~a'raphy. 

for the exacting answers 

W h e n  you consider the many advantages of Sperry 
Filter Presses, you can quickly understand why 
hundreds of manufacturers throughout the country 
depend on Sper~  for solving industrial filtration 
problems of every kind. 
Sperry Filter Presses offer greater e c o n o m y - - l o w  
first cost, minimum maintenance and long life . . . 
require less floor space . . . handle any kind of filter- 
able mixture . . . and use practically any kind of  filter 
materiM. For the complete story, ask for the big free 
Sperry catalog. 

D. R. SPERRY & CO. BATAVIA, ILLINOIS 
Filtration Engineers for More Than 60 Years 

Eastern Sales Representative: Western Safes Representative: 
George Tarbo×, B.M. Pilhashy, 
808 Nepperhan Ave., 833 Merchants Exchange 
Yonkers 3, N . Y .  San Francisco, 4, California 
Yonkers 5-8400 DO 2-0375 
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In oil  ref in ing 

NORIT 
Highly activated decolorizing carbon 

is y o u r  guarantee for e c o n o m i z i n g  

on  oil  re ten t ion  losses.  

H ighes t  in deco lo r i z ing  value. 
Lowest  in oil  adsorp t ion .  

m 
NORIT 

Ask /or free samples. 

United Norit Sales Corporation Ltd, 
Amsterdam • Holland 

American Norit  Company, Inc. 
lacksonville 8,Fla. 

Sales agents for U.S. A: 

L. A. Salomon & Bro. 
216 PearlStreet,New York 38,N.Y. 
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