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72% t ransmi t tancy  of the feed to 99% T. of the final 
effluent. 

Table I summarizes the entire process. The analy- 
ses a r e  a fa i r  average over many  runs  and do not 
indicate finished stocks f rom the par t icular  sweet- 

TABLE I 

Note: Analyses shown are averages. 

% Glycerol .... . . . . . . . . .  Crude Deionized Sweetwater G l y c e r o l  Glycerol 

9.1 94.5 95.02 
R.I. at 25~ ........................ I 1.3435 ........ 1.4662 
% Ash ............. - -- -I~ 0.2 1.4 0.006 
Color ............... ".... "'."" "'._.'.~ ........ Da rk  ~.5r-o.~R 

Brown 

water  shown. I t  should be noted however that  with 
very highly colored sweetwaters f rom the spli t t ing of 
poor crude oils or loots somewhat less spectacular 
results would be obtained. Dilution of such sweet- 
waters  with bet ter  grade stock minimizes a low 
throughput  and a dark finished glycerol. Addit ion 
of another  cation-anion exchanger and /o r  a decolor- 
izing resin bed would be recommended to process 
such materials  for  the product ion of C.P. glycerol. 
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Annual Review of Literature on Fats, Oils, and Soaps. Part I 
Report of the Literature Review Committee * 
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Introduction 

S~A~rSTI~S Am) OUTLOOK. The immediately following eco- 
nomic information on fats  and otis was compiled from late 
1951 issues of the publication "Fa t s  and Oils S i tua t ion"  which 
was issued by the Bureau of Agricultural Economics of the 
United States Department of Agriculture. 

Production of fats and oils in the year which began October 
1, 1951, probably will total over 12.5 billion pounds, 0.2 billion 
above the record of a year earlier, which in 1950-51 was 3qv 
more than the year before and 42% above the 1937-41 average. 

During the 1950-51 year imports of fats and oils and pro- 
duction from imported materials was slightly larger than that 
of the year before; exports were 19% more than in the pre- 
vious year. 

Domestic disappearance of fats  and oils in 1950-51 was 125 
million pounds greater than the year before and almost 700 
million more than two years ago. Owing to population in- 
crease, however, at a per capita basis of 68.6 pounds it was 
slightly less than the year before but still more than two 
pounds greater than in 1948-49. Food uses at 43.3 pounds were 
down 1.3 pounds, while non-food uses at 25.3 pounds increased 
0.9 pound per person. 

Prices of the major edible vegetable oils have declined in 
recent months as supplies have been large in relation to de- 
mand. The index number of wholesale prices of 26 major fats 
and oils, excluding butter, in the first half of January, 1952, 
was 170% of the 1935-39 average compared to 176 in December 
and 241 in January, 1951. 

The economic treatises on fats and oils that appeared during 
the year were on current domestic and world economic situa- 
tions as related to fats and oils (Pr ichard- -J .  Am. Oil Chem- 
ists' Soc. 28, 453-5); possibilities for improving the economic 
status of animal fats through research (Lundberg--Proc. 2nd 
Conference on Research Am. Meat Inst. Mar. 23-~, 112) ; trade, 
production and source information on 30 vegetable oils (Shearon 
--Chem. Eng. News 29, 4065) ; world fats and oils supplies and 
American soybeans (Quin tus~0i l  Mill Gaz. 56, No. 3, 13); 
drying oils trade (Andrews--Oil # Chem. Rev. 114, No. 8, 10) ; 
the fat  supply of France (Ferrara--Olearia 4, 407); and im- 
port and production in Japan (Toyama--Fette u. Seifen 53, 
65). Because of increasing production of synthetic detergents 
(syndets) there appeared several treatises on the economics of 
soaps versus the syndets (Snell--Chem. ~ Eng. News 29, 36; 30, 
30; Brit. Silk Rayon J. 27, No. 315, 45; Snell & Kimball--Soap 
Sanit. Chemicals 27, No. 6, 27; Killeffer--Chemistry ~ Industry 
1951, 350; Flett--Soap Sanit. Chemicals 27, No. 3, 35). Solid 
soap and syndet productions, respectively for 1951, were 2,780 
and 1,500 million pounds as compared to 2,955 and 1,250 million 
pounds during 1950. The great bulk of syndet production was 
from petroleum-base alkyl aryl sulfonates. The production was 
hampered by shortages of the supply o f  sulfur and benzene for  

manufacture, and of tripolyphosphate and tetra sodium pyro- 
phosphate for building. These situations should be consider- 
ably eased by 1953. The economics and future of the German 
soap and syndet industry were also reviewed (Harz--Seifen- 
Ole-Fette-Wachse 76, 572). 

General papers of economie interest were written on the 
cultivation of oleagenous plants in Italy (Baldacei & Fisehetti 
--Otearia 4, 371); the vegetable oils of Java (Meijer--Oli~n, 
Vetten en Oliezaden 30, 187, 198, 210); and inedible oils for  
technical uses of India (Dutt et al.--Indian Soap J. 16, 71). 
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Trea t i ses  on cu l ture  and  proper t i es  of  specific oils were wr i t t en  
on sunflower seed oil (Clage t t  et al .--No. Dakota Agr. Expt.  
Sta. Bimonthly  Bull. 13, 173) ; g rowing  soybeans  in Nor th  
Dako t a  (S toa-- Ib id .  12, 131);  chemical  and  physio logica l  prop- 
er t ies  of  sesame  oil (Budowsk i  & Markley--Chem. Rcvs. ~8, 
125);  cu l t iva t ion  of safflower and  ga rden  pepper  cress for  oil 
p roduct ion  (Favil l i--Olearia 5, 83),  cu l t iva t ion  of safflower in 
F r ench  Morocco (Miege - -Olear ia  3, 91) ;  a s t u d y  of three  
A f r i c a n  oi l -palm trees  (Poerck--Oleagineux 5, 689) ;  and  oil 
p roduct ion  f r o m  A f r i c a n  pa lms  in H o n d u r a s  ( R e i f - - J .  Am. Oil 
Chemists" Soc. 28, 152). The  communica t ions  on u t i l i za t ion  of  
var ious  oils were on cacao bu t t e r  (Jekel--6sterr .  Apoth.-Ztg. 
/~, 661) ;  elder t ree  seed oils (Heller--Seifen.-61e-Fctte Wachse 
77, 161);  C a n a d i a n  erucic acid oils (Grace et al.--Can. J. Tech. 
29, 71, 276, J. Am. Oil Chemists'  Soc. 28, 522) ;  t r a i n  oil fo r  
lacquers  (Schei fe le- -Fet te  u. Sei fen 53, 201) ;  m e n h a d e n  oil 
(McLeod--Fish  Meal and Oil Ind. 3, No. 6, 10) ;  oit icica oil 
(Hrabe--Chem. Obzor 25, 181);  olive oil loo ts  ( M o r e n o - - / o n  
10, 579) ;  p u m p k i n  oil (Sappok- -Fe t te  u. Sei fen 53, 344) ;  
Sardinia pilchardus oil in va rn i sh  (Montequ i  & M o n t e q u i - -  
Anales real soe. espan. ]is. y quire. 47B, 33) ;  safflower seed oil 
in edible f a t  p roduc t s  (Sa l to l f t  & D o l l e a r - - J .  Ant. Oil Chem- 
is ts '  Soc. 28, 335) ;  shark  l iver oil (V i ta - -Semana reed. 1951, 
421) ;  a s y m p o s i u m  on soybeans  (Var ious  authors--Nogaku 3, 
240, 245, 250, 254, 258) ; tobacco seed oil in re la t ion to coa t ings  
(Greaves--Paint  Oil Colour J. 120, 320; Rao et a l . - -Paint  
Tech. 16, 241) ;  tomato  seed oil (Pareja--Farm.  Chilena 2/~, 
397) ;  uses  f o r  wool f a t  (Hader t - -Fe t te  u. Sei fen 53, 289) ;  
and  use of vege tab le  oils in t a n n i n g  (Das-- Indian Soap J. 16, 
131). 

Some genera l  papers  were on processes and  research  in f a t s  
and  oils. These  concerned chemical  eng inee r ing  in the edible 
oil i n d u s t r y  (Goss--(~hem. Eng. Progress /~7, 489) ;  extr ' tc t ion,  
r e f n i n g ,  hyd rogena t ion ,  f a t  sp l i t t i ng  .~nd soap m a k i n g  (Sehwit-  
zer - - In terna t ' l  Chem. Eng. 4" Process lads. 32, 227) ;  appara -  
tus and  process ing  (Niewiadomski--Przcmysl  Chem. 6, (29),  
223; Namyslowski - - lb id .  236) ;  recent  advances  in process ing  
(Rigamonti--Chintica e intl. 32, 53) ;  f a t  research in Spain  
(Moreno--Fet tc  u. Sci fcn 53, 125);  new deve lopments  in f a t s  
and  oils in U.S.A.  (Baldwin--Ibid .  509);  f a t  research in Aus- 
t r .d ia  (Win ter - - Ib id .  516) ;  me thods  of p roduc ing  v i t amin  A 
con ta in ing  oils in Norway  ( l ) omar t  Bull. mcns. ITERG 5, 
199);  whale oil p roduct ion  a t  (:ape Lopez, (]abon,  Af r i ca  
(Budker--Bul l .  Museum natl. hist. ,nat., Paris, 22, 549) ;  and  
descr ip t ion  of  a Br i t i sh  (?olumbi't p lan t  for  l)roeessing whale 
(Granberg--Fish Meal and Oil Intl. I, No. 9, 8) .  

RE(;OV~RY o~' ]~A'I' ]~'Ir WASTI, L A method  of recovering 
f a t t y  ac ids  f r o m  s o a p - m a n u f a c t u r i n g  waste  wa le r  depended ou 
p l I  control  of  the  w'~ste in "L la rge  chamber  where, suspended 
solids se t t le  and  the  f a t t y  acids t ha t  float are  collected (Gibbs 
--.Proc. 5th Ind. Waste Conf. Purdue Univ. Eng. Bull. Ex- 
tension Service No. 72, 400; Waste Eng. 22, 72).  The  recovery 
of lanol in f r o m  wool scour ing  was te  w'Js reviewed ( ( ] c r n e r t - -  
Seifcn-61e-Fette-Wachse 77, 388).  F a t t y  acids  were ex t rac ted  
f rom a. p a s t y  res idue r ema i n i ng  a f t e r  recovery by dis t i l la t ion 
of the  h y d r o c a r b o n - f a t t y  acid solut ion used in ball  mill proc- 
ess ing  ef  meta l l i c  powders  t a k e r s  & t l a m l i n - - U .  S. 2,501,806). 

Poor g rade  f a t s  were ex t rac ted  f rom the was te  buckwhea t  
lc.tf meal  res idue  of  ru t in  nmnuf . l c tn re  (Krewson  & (~onch-- 
J. Ant. Oil Chemists '  Soc. 28, 382) and  f rom the  was te  of  soy 
sauce m a n u f a c t u r e  ( N a k a t a n i  & N i s h i y a s u - - J .  Agr. Chem. 
Soc. Japan 19, 663).  

SYNTIIIi~TI(J AN'I) MI(~aOBIOLOGI(~AL FA'I~S. F u n d a m e n t a l  infor-  
m.t t ion on how product ion  of protein,  f a t  and  ca rbohyd ra t e  by 
Chlorclla pyrenoidosa t h r o u g h  pho tosyn thes i s  could be con- 
trolled was reviewed ( M i l n e r - - J .  Am. Oil C hemist.~' Soc. 28, 
363). E n g i n e e r i n g  I)roblems concerned with l a rge  scale cul- 
ture of chlorella, p lan t  des ign,  cost es t imates ,  etc, were dis- 
cussed. A newly  isolated mold of the Fusarium group  isolated 
f rom /firch sap  t)roduced su r f ace  cul ture  wi th  52% f a t  on the  
d ry  bas is  ( A r i s t o w s k a j a  ct al . --Przcmysl  C'hem. 5, 552). I t  
was shown t h a t  Saccharomyces cercvi,s'iac yeas t  could be com- 
mercial ly  ex t r ac t ed ;  but ,  the  f a t  could not  be convenient ly  re- 
fined to an  edible product  ( B r a s e h ~ J .  Ant. Oil Chemists'  Soc. 
28, 396). 

Two eonunun ica t ions  conta ined  genera l  i n f o r m a t i o n  on the  
chemis t ry  and  phys io logy of f a t s  ob ta ined  by paraff in oxidat ion  
(Schul te  & Weisskopf--Chim. ,  Switz., 5, 11 ]:Iorski--Przemysl 
Rolny i Spozywe~zy /~, 95).  The  ( l e rman  syn the t i c  f a t s  for  
rep lacement  of  f a t s  used in lea ther  were l is ted and  described 
(Brown et a l . - -J .  Ant. Leather Chem. Assoc. /~6, 483, 505). 

NEw COMPPul~ItENSIVI~ LITER.&TUlC?~. Dur i ng  the  per iod under  
review the fo l lowing new books have  come to the  w r i t e r ' s  
a t t en t ion  : 

I n d u s t r i a l  Oil and  F a t  P roduc t s ,  2nd. Ed. ,  by A. E.  
Bai ley.  In te r sc ience  Pubs . ,  New York,  992 pp.  

The Lip ids ,  Vol. I. Chemis t ry  and  Biochemis t ry ,  by H. 
J .  Deuel, J r .  In te r se ienee  Pubs . ,  New York,  982 pp.  

Cont inuous  P rocess ing  of Fa t s ,  by M. K.  Schwitzer ,  
L e n a r d  Hill,  London ,  354 pp.  

The Modern  Soap and  De t e rgen t  I ndus t ry .  Vol. I. The- 
ory and  Prac t i ce  of  Soap Making .  Vol. I I .  M a n u f a c t u r e  
of  Special  Soaps  and  De te rgen t  Composi t ions .  Ed i t ed  by 
E. I. Cooke. Tech. Press ,  London.  

Syn the t i c  De te rgen t s ,  by J .  W. McCutcheon.  MacNai r -  
Dor land  Co., New York, 435 pp.  

Soap Making ,  by R. L. Duff .  General  P r i n t e r s  & Publs . ,  
Calcut ta ,  143 pp.  

Oil, F a t  and  Soap,  by B. Levi t t .  Chem. Pub. .  Co., New 
York,  238 pp. 

Se i f en - Indus t r i e -Ka lende r .  Ed i t ed  by H. Hellcr .  Delius 
K l a s i n g  & Co., Berl in,  268 pp.  

Also as l i t e ra tu re  of  genera l  n a t u r e  there  appea red  an an- 
nua l  review on the  chemis t ry  of l ipids ( M a t t i l - - A n n .  Rev. 
Biochem. 20, 87),  a lecture on h i s to ry  of chemis t ry  of f a t s  
du r ing  1900-1950 (Hildi tch--Chcmistry  4, Industry  9, 154), a 
technica l  s y m p o s i u m  on f a t t y  acids  (Peck  et al.---Proc, chem. 
Specialties Mfrs.  Assoc. June, 1950, 151), and  a descr ip t ion  of 
the  F rench  I T E R G  organ iza t ion  (Desnuelle--Fette  u. Sei fen 
58, 1). 

P r o d u c t i o n  

ANIMAL AND FISIt FATS. Fund '~menta l  i n f o r m a t i o n  applica-  
ble to s imple r ende r ing  opera t ion  was developed by Mirk in  & 
M:anerl)erger (Myasnaya ind. S.S.S.R. 22, No. 2, 9) .  Thei r  
best  yields and  h)west f ree  f a t t y  acid con ten t  of p roduc t  were 
ob ta ined  when the f a t t y  t i ssue was soaked six hours  in ice 
wa te r  before  r e n d e r i n g ;  shor te r  soak ing  t ime or h igher  tem- 
]mr.ttures reduced qual i ty  "Lnd yield. Thei r  d.Lta on r ender ing  
bones showed the  re la t ionship  betw(~en the yield and  frcc  f a t t y  
acid development  dcl)ended Ul)On render ing  tcml)erature.s. A 
method  for l~roducing oil f rom eggs  compl ' ised hard  boi l ing,  
renn)ving the  yolks, and  render ing  the  yolks in liquid m a te r i a l  
( ( ' oepe r - - I ] .  S. 2,555,71~l ). 

Other  . tnimal f a t  p r epa ra t i on  l)roecsses involved ex t rac t ion  
with watcr-immiscibh~ solvents.  Animal  mate r ia l  was al ter-  
na te ly  tre. l tcd with organic  solvents  and  water  for  the extrac- 
t ion of f a t ,  and  glue or gel.ttin ( T o u r - - I / .  S. 2,562,22l). A 
s imi lar  process was  also descr ibed by Gerner t  (Seifcn-6le-Fclte- 
Wachs~r 76, 509, 531). A cont inuous  i)ro(.ess cmlfloyed hcxanc  
as the solvent  ( l m n g h u r s t - - U .  S. 2,55/t,109). In two other  
processes for  solvent  extr . tct lon of r ender ing  residm,s,  liquefied 
nornml ly  gaseous  hydroca r l ams  were p re fe r red  in one to pro- 
duce relat ively low colored l)roduets (l~e.Lders--U. S. 2,5/18,/t3/j), 
and in the  other  process,  the inventor  pt l r t icular ly emphas ized  
c, o n t i m m u s  ol)er'ttion, economy in reuse of vapors  for  hea t ing ,  
and means  for reduc ing  s t ickiness  ( L e s l i c - - U .  S. 2,571,1/13). 
Bra in ,  spinal  mar row,  and  panc reas  which con ta in  sphingo-  
mycl ins  and  c, erebrosides  were extr.w~ted wi th  vegetable  oils 
to produce cmulsifi 'll)le f ' t t t y  p roduc t s  su i tab le  for  o in tmen t s  
(Organon--Duteh 67,255). Anima l  raw ma.terial for  produc-  
t ion of v i tamins ,  enzymes,  or hormones  was dehydra t ed  and  
de f a t t ed  by azcotropic  ex t rac t ion  wi th  diehloroethylene (Lenin  
& L c r n m n - - J .  Ant. Oil Uhemists' Soe. 28, 441). 

New techniques  for  ex t rac t ion  of f a t s  f rom fish wcrc de- 
s igned  accord ing  to the raw ma te r i a l s  and  products  desired.  
Vah!n (U. S. 2,53~,6/j0) s t eam cooked fish and  pressed the  
cooked ma te r i a l  to I)roduce oil, glue water ,  and  feed c.lke. In  
a con t inuous  fish and  fish off:fl p l an t  the  r.~w ma te r i a l  was 
cooked to 40-50% mois ture ,  and  the  oil was ex t rac ted  by a 
sp r ay  of heavy ehlorina,ted hydroca rbon  solvent  ( B r a d f o r d - -  
U. S. 2,536,3/~5). The cr i t ical  r ange  of 40-50% mois tu re  per- 
mi t red  tim solvent  to coagula te  the  prote in ,  which then floated 
on the  solvent.  Yamad'L & I s h i d a  [Science (Japan) 2l, 467] 
descr ibed a me thod  u s i n g  u l t r a sho r t  waves  for  r ender ing  fish 
muscles .  I n  th is  process the  p ro te in  select ively absorbed  energy  
so as to become 10~ w a r m e r  t h a n  the  oil, and  as heat  coagu- 
la t ion of pro te in  took place, the  mois tu re  and  oil s epa ra ted  as 
an  emulsion.  An  enzyme method  of re leas ing  oil f rom fish 
l ivers at  p H  of 1.9-2.5 made  use of the  other  pa r t s  of the  fish 
viscera  as the  enzyme source ( L a n e - - U .  S. 2,550,570). A p l a n t  
with a capac i ty  to process 50,000 lbs. of  fish l ivers per day  by 
the  alkal ine d iges t ion  process was descr ibed by Granb e rg  (Fish 
Meal and Oil Ind. 2, No. 1, 14). 

B u t t e r  p roduct ion  was the  sub jec t  in several  l i t e ra tu re  i tems.  
I n  a new cont inuous  process,  h igh  concen t ra t ion  creams were 
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cooled to 14~ to obtMu a complete  phase  invers ion of  the f a t  
emulsion,  it was then heated  to about  30~ and  then  the 
bu t t e r  was re-cooled to the s to r ing  t empera tu re  ( S t i g e n - - U .  S. 
2,5(;9,203). In ano ther  cont inuous  process the  lmi ter  was mixed 
with a 0.5% acid solution before f n a l  sepa, 'a t ion in order to 
obta in  a clearer produet  ( N o r t h - - U .  S. '2,550,288). The effect 
of  eaeh step of lhe  eont inuous  proeess on water- insoluble  f a l t y  
acids and lmtyr ic  acid was de te rmined  1) 3 - I t i l l ig ct al. (,l. 
Assoc. O.K. Agr .  Chem. 8;~, 720, 777). There  was very l i t t le 
difference in the  final product  as comltared to that  of  barrel-  
type  churn in this  respect.  Neu t ra l i za t ion  of c ream did not 
increase water- insoluble  or bu ty r i c  glcids ill trotter churned  
theref rom.  I l i s eox ' s  and  t l o u s e ' s  (a. Dairy  R~s. 1S, 291) 
inves t iga t ions  on reworking and  blending of s tored bu t te r  p r in  
cipally indica ted  tha t  the  pract ice  would s t imula te  d o r m a n t  
bac ter ia  and  has t en  the deterior: t t iou of the final but ters .  

A new meta l  tnt t ter  churn  had  etched or scored inner  su r faces  
to hold rnoist tu'e and  th:ls inhibi t  ghe l?utter f rom s t ick ing  
( l h m r a r d  U. X. 2,571,573). 

The repor ts  on wool f a t  p roeess ing  conta ined  in fo rma t ion  on 
scour ing  wool, recovery of the  f a t ,  and  s e p a r a t i n g  tile eons t i tu  
ents .  F o n g  c t a l .  (Yeztib~ Research J.  2I,  ,540) scoured wool 
under  neu t ra l  condi t ions  with 3% n-buty l  alcohol solution,  in- 
creased the concent ra t ion  to 7% in the  washings ,  and  the  grease  
and  dirt  sep 'u 'a ted.  A f t e r  r e a d j u s t i n g  the  n-buty l  alcohol con- 
tent  of tile sepa ra ted  solut ion by dis t i l la t ion,  it was reused for  
scouring.  I ta idee  (Men.  farm.  y. terap., Madrid,  ,57, 177) re- 
covered lanolin fronl  soapy scour ing  solut ions by decomposi t ion 
with acid an,1 air  b lowing to float the f a t t y  mater ia l .  The f a t t y  
nmter ia l  was dissolved in benzene, washed with alkali-alcohol 
solution,  and  the  benzene was dist i l led off. For  the same pur  
pose, Shawcross  ( . U . S .  2,522,1//J) passed the  soapy emulsion 
throngh g r anu l a r  h y d r o g e n - i o n - e x c h a n g e  mate r ia l  on which 
wool f a t  was precipi ta ted  and f rom which it, could he ext rac ted  
with organic  solvents.  A review of wool fa t  recovery p a t e n t s  
was compiled by Gerner t  (Tex t i le -Prax is  6, 434). 

Other  wool f a t  processes deal t  with selml 'at ion of the  eon- 
s t i tuen ts .  Vater rodt  & Choyce (U. S. 2,529,.98t;') saponified with 
75-85% lye in the  presence of lower alcohol, converted the  
acids to the calc ium sai ls  and  reeovvred f a t t y  alcohols by s o l  
vent  extract ion.  Nozoe ' s  (Japa~. 17S,325) process was s imi lar  
and  it also included segregat i (m of hydroxy  acids f r om the 
acid f rac t ion  by adsorp t ion  on acid elay. Black et aI. (U. ~q. 
~ des igned  ap l mra t u s  for  saponi t ica l ion of such fa t  
anti waxes  and  ext rac t ion  of tilt! alcohols with liquefied gaseous  
hydrocarbons .  In  a s imi lar  process, Po r t e r  ( l ' .  S. 2,,~99,877) 
neut ra l ized  the  saponified wool f a t  to p l t  S.5-11.0 and  ex t rac ted  
alcohols with a chlor ina ted  hydroearbon  solvent.  There were 
two methods  of i so la t ing  cholesterol f rom wool fa t  alcohols, 
one depended on seleetivc crys ta l l iza t ion  f rom methano l  solu- 
tim~ ( t i e w e t t - - B r i t .  6"~6',227) ~nd the  other  on prec ip i ta t ion  
f rom the same type  solut ion with metal  chlorides (]- laekmann 
- -Ree .  tray. chinl. 69, 433). 

x~rI~I(II*."I~ABLE I'~ATS. ~Dast researeh work on s to rage  of seeds 
was reviewed by J e nsen  ct al. (Oil Mill. Gaz. 5.5, Xo. 8, 55) 
and  Milner (l,'t, od Tech. 5, 25).  These recognized the  role of  
f u n g i  in the  de ter iora t ion  of damp  seeds and  diseussed chemical  
preserva t ives  for  control  of  spoilage. In  large  scale s to rage  
tes ts  losses of oil and  development  of  f ree  f a t t y  a.eids in s tored 
cot tonseeds were corre la ted with init ial  mois tu re  ( J ensen  et al. 
--.,I. Am.  Oil ( 'hemis ts '  See. 28, 241). I n  spi te  of aera t ion  to 
control  ten~peratures the ra te  of  fo rma t ion  of free f a t t y  acids 
was rapid  except in those eases iltvolving seeds of ini t ial ly low 
or medium mois tu re  and low f ree  f a t t y  acid content ,  h t  one 
series of  papers  spon taneous  hea t ing  and  igni t ion of  s tored  
lmgged  palm keruels were studied.  Bowes & T homas  (J.  Sci. 
Food 4" Agr.  2, 65) and  Bowes (Ibid.  79) record t empe ra tu r e  
:rod hu,nidi ty  ehanges  du r i ng  one year  of eomlnereial  s to rage  
�9 tnd sugges t  t ha t  the hea t ing  was ma in ly  due to respi ra t ion  
of nlieroflora developing on the  mater ia l .  I n  other  papers  of  
this  series the  au tox ida t ion  of the f a t  adsorbed on the  bags  
was observed and  the oxygen consumpt ion ,  product  fo rmat ion ,  
hea t  evolv(~l, ete., de te rmined  to serve in des ign ing  p recau t ions  
to avoid igni t ion of pa lm kernel  s taeks  (B urgoyne  & Thomas  - 
Ibid, 8, 20; Burgoyne- -  Ibid.  157). Grapeseeds  were s tabi l ized 
for s to rage  hy d ry i ng  t~ 5-10% mois tu re  content ,  w a s h i n g  wi th  
brine and  r ed ry ing  (Badisehe  Anil in-  & Soda Fa.brik--(;er.  
S01,6~5). The t r e a t m e n t  inhib i ted  de ter iora t ion  of the  oil. 

Some s tudies  on cot tonseed process ing concerned product ion 
of h igh  qual i ty  by-product  feed unres t r i c t ed  feed ing  to non 
r u m i n a n t s  r equ i r ing  reduct ion of f ree  gossypol.  Iga t son ' s  et al. 
(J.  Am.  Oil Chem~-ts'  See. 2X, 468) work showed tha t  free 
gossyl)ol was removed iu the  eonlnlon cooking l ,roeedures used 
in hydrau l ic  mills, and,  in screw press  process iug  removal 

t.n'!ncip.dly occurred du r ing  passage  t h r u u g h  tit(, s{:rew-press. 
Griblfins (1bid. 41) recorded lilt, effect of  t ime,  t empera tu re  
and lUoisture on free gossypol redm.lion and correlated these  
into equat ions  useful  t'or prot.essing r:tx~ seeds, whole mea t s ,  
and  solvent  ex t rac ted  flakes. Mil l igan & Bird (Poul t ry  8ei. 
30, 651) also s tudied  sueh proeess ing va r i an t s  on cot tonseed 
aud  showed their  re la t ionship  to nut r i t ive  value b v chick feed- 
ing tests.  For chick feed, a 160~ cooking t empera tu re  was 
op t imum and  exceeding 200~ was deleter ious to tit{, nu t r i t ive  
value. 

Neveral other  seed t r e a t m e n t s  were made to gg~in special  ad- 
van tages ,  l~eanuts could be dipped in fold lye solut ion to 
renmve skin color before process ing so as to produce tt l ight  
eolm'ed prote in  hy-l)roduet, lint small  losses in oil and kernel 
weight  were caused by tile t r eq tment  ( t 'onf inski  et a l . - -J .  Am.  
Oil (.'hcmi.~t.~" See. .'.)8, 513). \ ' aeu{un t r ea tmen t  to rup tu re  
oi l -bearing cells, or p re l iminary  ex t rac t ion  of proteins  and 
s:olubilizalion of cellulose were recommended in oil seed process- 
ing  to induce op t imum extrm-tion of oil, v i tamins ,  sterols,  and 
phospha t ides  ( l ,oew---Olearia ~, 294).  t l eu ther  et al. (J.  Am.  
Oil Chemis ts '  Soc. 28, 146) in s tudies  on effeet of mois ture  in 
solvent  ex t rac t ion  showed lha t  low mois ture  flakes developed 
more fines and  reduced percolat ion rate of solvent 1)ecause of  
part icle  size; excess mois tu re  inhibi ted oil ex t rac t ion  froul  the  
e()tt,mseed hulls and  slowed the percola t ion rate  beeause of 
so f tness  and  pl iabi l i ty  of the  ttakes. Op t imum mois ture  con- 
t en t  of flakes was 9-10%. A eoml)inat ion p res s ing  attd solvent  
ex t rac t ion  sys tem for  seed oils comprised a hea t  t r ea tmen t ,  
m . i s t m ' e  condi t ioning,  and  f laking step 1)etween the ext rac t ion  
s tages  to produce soft ,  porous,  and  flexihle flakes which res is t  
developmenl of  fines du r ing  the  solvent  ex t rac t ion  step (Dun- 
n ing  U . S .  ;?,551,25 '~ ). A pre-extraet ion t r e a tmen t ,  compr i s ing  
hea l ing  seeds in xacuum below prote in  d e n a t u r i n g  t empera tu res  
with electric short  waves, was pa ten ted  (Neiss--  r Sr 
A newly l ,a tenled oil seed press ing  assembly  had means  for  
cooking, dry ing ,  and then  conveying seed to the pl'ess wi thout  
heat  loss (V(e ige l - -U.  S. 2,533,$5S). 

Filhes (Oleaging~tx 6, 1515 s tudied  physioehemieal  f ac to r s  
involve, l in the  eonunon pahn  oil ex t rac t ion  method used in 
Afr ica .  The f ru i t  was boiled one-half  hour,  pi t ted,  pulped and 
mixed in warm water,  and the oil decanted.  Yields were 78- 
80% of the  total  oil. 

F u n d a m e n t a l  da ta  use fu l  for  des ign ing  eqnipnlent  and  proc- 
ess ing methods  for soL'ent ex t rac t ion  were recorded. Reiners 
, t  a?. (g. Am. Oil Chemis ts '  See. 2S, 518) des igned l abora to ry  
a p p a r a t u s  to correlate  operat ion of baske t - type  ex t rac t ion  sys- 
t ems  with l abora to ry  tests.  I t  was used to de te rmine  the  effects 
of solvent  flow rate  on oil ex t rac ted  and  product ion  of f n e s  
on appl ica t ion  to corn germ. W i n g a r d  & Phil l ips (Ibid.  149) 
reem'ded quan t i t a t ive  da ta  re la t ing  extr '~etion rate  and  tem- 
pe ra tu re  for soyl)eans, cot tonseed,  and  l laxseed ex t rac ted  -~'ith 
several  solvents.  In  general  the  t ime  required for ex t rac t ion  
to "r 1.0% residual  oil varied inversely with the  square  of the  
ex t rac t ion  t empera tu re  in degrees  Fahrenhei t .  Similarly,  b u t  
less extensively,  Antoniol i  8; Tur r i z i an i  (Ann.  Chim. Ro~ne, 
-U, 258) ( letermined the ex t rac t ion  of oils fronl  seeds by two 
pe t ro lemn n a p h t h a s  (boi l ing a t  80-120 ~ and  120-150~ at 
t empera tu re s  of  25, 50, and  750( '. g imi la r  da t a  by M'ar t inenghi  
(Olcaria ,5, 5) on easter seeds and soluM]ity of castor oils 
of var ious  acidi t ies  were basic to design of ra t ional  ex t rac t ion  
cycles in which oil was recovered f rom miseel la  by tile phase  
separa t ion  produced by cooling. 

Flow ra tes  of hexane  miseella were corre la ted wi th  viscosi ty  
and  dens i ty  of the  miscetla,  bulk dens i ty  of soybean  flake bed, 
and  average  d iamete r  of  the flakes (Cornell & Katz- - - Ind .  ,$. 
Eng. Ch.cm. dO, 992). The d a t a  were re.Ieva.nt to opera t ion  of  
ex t rac t ion  sys tems  in which the  solvents  were g rav i ty  flowed 
th rough  beds of seed mater ia l .  I )a ta  on vapor  pressures  of 
soybea.n oil-hexane solution by Smi th  (,I. Am. Oil Chemis ts '  
Soc. 28, 356, 360) were usefu l  for  miseella dis t i l la t ion opera- 
lions. Ayers  & Scot t  (Ibid.  348) rel)orted t ha t  Ine thylpentanes  
were super ior  to hexane  for ex t rae t iou  of seed oils because 
they were more efficient soh 'en ts  and  produced a be t ter  qual i ty  
oil. 

Russell  ( Iowa  S ta te  Coll. J.  Set. 25, 348~ who earl ier  re- 
corded f m l d a m e n t a l  inforn la t ion  on ex t rac t ion  of soybeau flakes 
wi th  t r iehloroethvlene  in a Redler conveyor supp lemented  th is  
line of  work with dq ta  on milkweed seed, so rghum germ. saf-  
tlower seed. and  cot tonseed flakes extract ion.  Thickness  of 
flakes, redueti(m of oil content ,  and  op t imum mois ture  for  
ex t rac t ion  were recorded. Arnold  & Breuk lander  (Prec. Iowa 
Acad. Set. 5"2. 157) p re fe r red  d ieh loromethane  over trichloro- 
e thylene among  the chlor ina ted  extract .ants,  because it was 
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more easi ly and  economical ly dist i l led f rom the  miscella.  They  
developed g r aphs  showing  the re la t ion be tween boi l ing  poin t  
and  specific g rav i t i es  of  d ich lo romethane-soybean  oil m ix tu r e s  
to serve for  d i s t i l l a t ion  operat ions .  Vapor  toxic i ty  observa t ions  
of t r ich loroe thylene  were repor ted  by F o r s s m a n  (Aridly Hig. 
Rada 1, 257) and  A d a m s  et al. (Arch. Ind. Hyg. ~ Occupa- 
tional Med. 4, 469). A l t h o u g h  these  da t a  were not  f unc t i ona l  
to the  opera t ions  they  are  pe r t i nen t  to the  commerc ia l  use  of 
the  solvent.  

A comprehens ive  repor t  on the  f u n d a m e n t a l  i n fo rma t ion  for  
ex t rac t ion  of co t tonseed  wi th  i sopropanol  was repor ted  as the  
exper imen ta l  da t a  t h r o u g h  which a p l an t  was developed ( H a r r i s  
& H,~yward--BulL Agr. Mech. Coll. Texas 6, No. 9, 67 pp . ) .  
This  con ta ined  o p t i m u m  condi t ions  of p r i nmry  ex t r ac t ion  and  
l iquid-liquid purif icat ion,  hea t  and  ma te r iM balances ,  and  gen- 
eral proper t ies ,  solubil i t ies,  and  equi l ibr ium d a t a  of  the  solvent  
sys tems  involved. The f u n d a m e n t a l  i n f o r m a t i o n  for  ex t rac t ion  
of peanu t s  wi th  e thanol  by Mayolle  (Bull. incus. I T ~ R G  4, 
453) compr ised  cr i t ical  t e m p e r a t u r e s  of  two-phase  sepa ra t ion  
for p e a n u t  oil-alcohol miseel la  of  oils of  var ious  acidi t ies  and  
tile effieieneies of  cen t r i fuge  separa t ions  at  21~ 

General  descr ip t ive  pape r s  on ex t rac t ion  equ i pmen t  were a 
review of processes  (Depmer--Fette u. Scifeu 53, 699; Chris- 
tianscn---Ibid 99),  a review of principles,  ope ra t ions ,  methods ,  
etc., of  14 commerc ia l  sys tems  (Cofield--Chem. Eng. 58, 127), 
deser ip t ion  of the  K e n n e d y  and  Bota r ro  sys t ems  ( P a l c n i - -  
Fette u. Seifen 58, 385), review of me thods  wi th  r ega rd  to 
phys iochcmiea l  f ac to r s  involved (Filhes--Oleagineux 5, 705), 
the W u r s t e r  & Sangm',  Inc.,  equ ipment  ( S m i t h - - J .  Am. Oil 
Ch,emists' Soc. 28, 274), a coml)inat ion p rcp re s s ing  and  solvent  
ex t rac t ion  p l a n t  (B rady  Oil Mill Gaz. 5(;, No. 1, 73),  the  
B l aw-Knox  Cons t ruc t ion  Co. equ ipment  ( M e C u l ) b i n - - J .  Am.  
Oil Chemists' See. 28, 310, Can. Chem. Processing 85, 468), a 
smal l  ro t a ry  ex t rac to r  (Martinenghi--Olcaria /~, 285),  and  the  
Exsolex process (1)mining -Oil  Mill (;az. 56, No. 1, 64). Dis 
t i l l e r ' s  dr ied  g ra ins  were sltc( 'cssfully ex t rac ted  in a hasket-tyl~e 
soybean  solvent  ex t rac t ion  ill 'rot to yield an  oil s imi la r  to corn 
oil excel~t for  h igher  color and  refining loss (W:l l l icr-- , / .  Am. 
()it Chemists' See. 2S, 195). 

,~everal solvent  l,'OCCSSing innovat ions  were described.  A 
process for  f r a e t i o n a t i n g  cot tonseed by Vix cl al. (U. S. 2,579,: 
526) compr ised  d i s i n t e g r a t i n g  in organic  solvent  wi thout  rail- 
t a r i ng  the  p i g m e n t  g lands ,  mix ing  with more hydroearl)ml 
solvent  of  such specific g rav i ty  tha t  g lands  and  hulls  se t t led 
and  the  fine meal  t issue,  f ree  of g lands ,  remaimM suspended  in 
the liquid. Tire oil and  SUSl)ende(l mcal t ha t  were isolated f rom 
the liquid were of good. qual i ty .  A process des igned for  small  
eot tonsecd p l an t s  e.omprised mix ing  :t s lm'ry of rerolh,d, el,cited 
llakes and hexanc  followed by t i l lering and  e m m t e r c u r r e n t  
wash ing  (Spada ro  r al.--Oil Mill (;az. 56, No. 1, 77).  Oper- 
�9 i t ional d a t a  were recorded. Such data  were also de te rmined  
for  ex t rac t ion  of the  flakes with hex:lm~-watcr m i x t u r e s  (Bend- 
let & McNei l - - , / .  Am. Oil Chemists' Soc. 2S, 164). Extr: tct ion 
at  6 : 1 "rod 1 : 5 hcxanc  : meal  and  wa te r :  meal  rat ios ,  respect ively,  
reduced oil in meal  to abou t  1%, and  meal was c'~sily l i l tcred 
f r o m  miscel la  a n d  air-dr ied to an  easily hand led  non-s t icky 
cake. New equ ipmen t  was desigm~d to ex t rac t  oilseeds wi th  
liquefied normal ly  gaseous  hydroea rhons  ( L e a d c r s - - U .  S. 2,548,- 
5:L/~; l ) i ck inson- -U.  S. 2,561),9d5; Rul)in U. S. 2,56/r A 
m~w process for  cas tor  oil ex t rac t ion  COml)rised le ' tching with 
hep tanc  above misc ib i l i ty  t empera tu re  and  cooling to layer  in 
oil-rich and  oil-poor phase  (Sly--Australian 137,130). The prin-  
ciple of azeotropic  d is t i l la t ion  of :t m ix tu re  of  solvent  and  sus- 
pended seed ma tc r iM was  pa t en t ed  for  s imu l t aneous  dcf '~t t ing 
and  dehyd ra t i on  (Levin  & W o r s h a m  U.S .  2,539,5/~/~). 

Other  p rocess ing  innova t ions  dealt  with dcs ign  of equipment .  
In  cqn ipment  des igned by  S t r a i gh t  (U. S. 2,550,9/r seed ma-  
ter ial  was swept  progress ive ly  down Sl)oced supcrposcd  baffles 
and  then l i f t ed  in hor izonta l  cohunns  t h r o u g h  which solvent  
was 1)'~ssed coun te rcu r ren t ly  to the  seed. Smets  (U. S. 2,569,- 
199) nmde  use of pa s s i ng  di f ferent  charges  of  solvent  succes- 
sively t h r o u g h  a t r ave l ing  bed of solids. Bi lhc  (U. S. 2,5/~5,988) 
madc  nsc  o f  the  coun tc rcu r rcn t  ex t rac t ion  p rhmip le  in u U- 
~lmped a p p a r a t u s ,  whilc I l a n m c h c r  & B a r n s  (U. S. 2,547,577) 
used screws to pass  the  solids hor izonta l ly  and  then  vert ical ly.  
Other  new sys t ems  were a r o t a ry  type  (R.~fflneries Nord-Ocean  
- -F t .  9/~8,06/~), one in which the  solids charge  was passed  over 
s tages  by m e a n s  of padd led  wheels ( F i t t s  at al.--U. S. 2,567,- 
/r and  ano the r  in which two ext rac t ions  were made  and  
belwcen tire cxt r .wt ions  the  solids were dr ied  and  reg round  
(Arn:lud--Ital. /j5/j,(;21). On some new solvent  p l an t s  the  writer'  
found  references  but  (lid m)t have descr ip t ive  in fo rma t ion .  
Two of these  were sys tems  for  seed nmter ia l s  in genera l  (An- 
drews-Br i t .  654,036'; Gal la i s - -F ' r .  951,140); and  two were 

des igned  especial ly for  olive pomace  (Sa l ine  & Monti--Ital.  
~44,228; P. I t .  Ba r r i e r e  F i l s - - F r .  943,552). 

Some innova t ions  were smal l  improvemen t s  in commerc ia l  
equipments .  Crockin (Chem. Eng. 57, No. 11, 160) sp r ay ed  
wate r  con t a in ing  a sur face-ac t ive  a g e n t  into the  miseel las  in 
order to cause  fines to swell and  become sl imy, t hus  f a c i l i t a t i n g  
thei r  removal  by con t inuous  cen t r i fuges .  New valve mechan-  
i sms  were des igned  for  w i t h d r a w i n g  solids f r o m  ex t r ac t ion  
towers ( A n d e r s o n - - U .  S. 2,548,333; ZiPs & W e i g c l - - U .  S. 
2,549,997). Deta i l s  of  equ ipment ,  method,  and  costs  for  ap- 
p ly ing  the  s p r a y - d r y i n g  pr inciples  to desolvent iza t ion  of soy- 
bean  o i l - t r i ch lo roe thy lene  misce]la  were descr ibed by  B a r r  
(Iowa State Coll. J. Sci. 25, 153). 

TALL OIL. Ta l l  oil p roduc t ion  methods  include ex t r ac t ion  
f rom was te  sulfi te lye sk immings ,  puri f icat ion,  and  s e p a r a t i o n  
of cons t i tuen ts .  A review of p a t e n t s  on these  cover ing  the  
t ime in te rva l  f r o m  1936 to 1946 was publ i shed  by J a k o b s o n  
(Svcnsk Papperstidn. 53, 369). 

All o ther  l i t e r a tu re  coming  to the  w r i t e r ' s  a t t en t i o n  d u r in g  
the  yea r  was in p rocess ing  pa ten t s .  S tephenson  (U. S. 2,561,- 
150) and  H a s s e l s t r o m  & Stoll (U. S. 2,575,018) refined crude 
ta l l  oil s k i m m i n g s  by w a s h i n g  wi th  solut ions  of sod ium sul- 
f a t e  and  su l fu r i c  ac id ;  and  s imi la r ly  Gates  & Rad ek e r  (U. S. 
2,525,892) used p h o s p h a t e  sa l ts  and  acid. On s e p a r a t i n g  f a t t y  
acids  f r om ta l l  oil, Davis  & Spur l in  (U. S. 2,558,543) mixed  
wi th  an aqueous  alkali  an  organic  solvent  m ix tu r e  in a m a n n e r  
to p re fe ren t i a l l y  s a p o n i f y  the  f a t t y  acids  and  s ep a ra t e  the  
rosin ac ids ;  D u n l a p  & Sievcrt  (U. S. 2,565,484) oxidized the  
crude ta l l  oil to increase  the  viscosi ty  and  seg rega t ed  the  con- 
s t i t uen t s  by l iquid-l iquid ex t rac t ion  wi th  use  of f u r f u r a l  and  
pe t ro leum n a p h t h a  as so lvents :  Chr i s tenson  & H a r p t  (U. S. 
2,573,890) used l iquid phase  ex t rac t ion  a f t e r  convers ion of the  
f a t t y  acids  to me thy l  es ters  and  the  rosin acid to soaps  as a 
means  of s e g r e g a t i o n ;  Koonee  & Perry's (U. S. 2,538,103) 
sys tem depended on selectively r eac t ing  rosin acids  wi th  diene 
compounds  to irmrease the I)oiling point  ef  the  resin corn- 
pounds  so the  f a t t y  acids couhl lw sepa ra t ed  by d i s t i l l a t ion ;  
and  K a h u a n  (U. S. 2,532,101) pre(dlfitated rosin acids  f rom tall 
~fil by  react iou wi th  cyc lohexylamim, ;  subsequen t ly  the  soluble 
f a t t y  acid sa l ts  of  thc  reagen t  were recevcred by hydro lys i s  
with a(;id. The unsa lmni t ia lde  n m t t e r  of  t:dl oil, su i tab le  for  
p re lmra t ion  of sex hormones ,  was isolated by sa] . )n i f ica t ion of 
the t:dl oil and  ex t r ac t i ng  sterol f rom the soaps  with isopro- 
] )anol -water -naphtha  mix tu res  ( ( 'h r i s tenson  & G l o y e r - - U .  S. 
2,530,.~'09-10). 

[REb'INING, BLEA(~IIIN(}, AND I)EOIRIRIZATION. N(Wel'al irrveu- 
tOl'8 degulllunKi oils wi th  a(lileOUS sohltii)liS of Slll'fa(~e active 
agen t s  n s a  p re l imina ry  to alk:di relining ( M a t t i k o w - - U .  S. 
2,57r 2,525,702; Folzenh~gen--U.  S. 2,5~;~,327-8 ; Rider  & 
G e r s h o n -  U. S. 2,5.~/t,725). These  processes pe r ta ined  to sep- 
a ra t ion  of crude phos ldmt ides ,  oper ' t t io ,  on solvent  ex t rac ted  
oils while still  in the  mise(.ll'~ s inge,  and reducing  losses in 
the  subsequen t  alk:di refining step. I ' a r t ia l ly  esteri t ied poly- 
hydroxy  f a t l y  acid esters  were used as the  su r f ace  "retire 
agents .  Vet  the  same purpose  Ayers  (I/. S. 2,561,330) used  
m e t h a n u L w a t e r  so lu t ion  and the  t r e , t m e n t  was p e r f o r m e d  on 
the  (ill miseella.  A n o t h e r  process for  the  same purpose  eom- 
1)rised t r e a t i n g  wi th  aqueous  sodium hydroxide  or ca lc ium chlo- 
ride solution and  p a s s i n g  th rough  a Veta tor  mach ine  ( P a r k l n  
& W a l k e r - - U .  S. 2,56/~,/ff)7). A rice bran refining process  con- 
ta ined a stcp in which the oil was ae ra ted  in the  presence of 
su l fur ic  acid bcforc  .dkali  ref ining in order t ha t  the  final 
product  would be ele:u' and  l ight  colored (Sakura i  J. Chem. 
See. ,lapan 52, 193). 

Sonm expe r imen te r s  de te rmined  op t i nmm condi t ions  for  al- 
kali  ref ining of cc r t ' dn  oils. W i t h  cot tonseed oil the  darker  
oils required more  v igorous  a g i t a t i o n ;  20 ~ B6 caust ie  could bc 
used below 8 5 ~  wi thout  l a rge  ref ining losses;  and  wi th  
h igher  concen t ra t ions  of caus t ic  use  of mirl inuml a m o u n t s  
and  low t e m p e r a t u r e s  were necessary  to avoid h igh  re.fining 
losses ( C a v a n a g h - - J .  Am. Oil Chemists' See. 2S, 377).  :In 
eot tonsced oil ref ining tes t s  by  Sbarma  & Lal  (Prec. Ann. 
Convention Oil TeehnoI. Assoc. India 2, 30),  9 .3% caus t ic  
effected the  g rea t e s t  removal  of  color a t  30-40~ a t  50~ 
30% caust ic  was  best  bu t  the  fo rmer  gave be t te r  decoloriza- 
tion. :In s imi la r  inves t iga t ions  on peanu t  and  sesame oils the  
op t imum ref ining t cml )c ra tu re  for  the  fo rmer  was  60~ and  
alkal i  solut ions  r ecommended  were of  s t r eng th s  i nc reas ing  as 
the  acid n u m b e r  of  the  oil inc reased ;  and  wi th  the  l a t t e r  oil 
25% alkali  and  50~ t e m p e r a t u r e  were op t imum ( R a m  et al. 
Ibid. 8, 25).  Reduc t ion  of  oil losses was c la imed in p a t e n t s  
on refining oils wi th  a lka l i -methanol  solut ions (Ofner--Hung. 
185,577), and  wi th  alkali  ref ining in the  presence of salicylic 
acid ( L a n g e - - U .  S. 2,551,496). Solubi l i ty  and  phase  equil ib 
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rium data were developed as basic information for extracting 
the free f a t ty  acids f rom grapeseed, walnut, and linseed oils 
with methanol (Rins & Crespi--Anales real soc. espan, fis. y 
quire. ~7B, 243). Stills were also designed for removal of free 
f a t ty  acids from oils (Egger  & Webs tc r - -U.  S. 2,575,051; Dini 
--Ital .  455,242). 

Free fa t ty  acid acidity of oils was also eliminated by re- 
esterification. Naudet  (Bull. mens. ITERG 5, 51) discussed 
such a process with regard to the effect on melting point, 
plasticity, and for eliminating frothing. Paleni (Olearia 5, 
149) reviewed his 20 years of experience with the use of the 
process. Goday & Catal~ (Ion 11, 17) demonstrated tha t  the 
process could be used with oils with acid numbers as high as 
65. A patented process of this type comprised adding mono- 
and diglycerides and heating to above 200~ (Hazama--Japan 
179,338). 

Some oil refining descriptions pertained to improving edibil- 
ity. Mustard oils contaminated with toxic argemone oil were 
rendered edible by emulsifying with ferric chloride solution, 
allowing to settle, and filtering the decanted oil through fuller 's  
earth (Prakash et al.--Current Sci., India, 20, 16). Edibility 
of marine animal  and fish oils was improved by a polymeriza- 
tion t reatment  (Werner--Fette u. Seifen 53, 133; Huge l - -  
Ibid. 264). I t  was pointed out that  there was insufficient 
pharmacological data  on the polymerized compounds. Unde- 
sirable flavor-imparting materials were removed from medicinal 
vi tamin A oils by dissolving in a non-polar saturated hydro- 
carbon solvent and passing the solution through anhydrous 
gamma alumina (Taylor - -U.  S. 2,573,509). Commercial treat- 
ments  for improving residual olive pulp oils were reviewed by 
Paleni (Olearia 5, 75) and Santelli (Ibid. 165). 

Malodorous Mesua ferrea seed oil was made suitable for soap 
stock and technical uses by t rea tment  with hydrochloric acid 
and potassium chlorate (Gup ta - - J .  Sci. Ind. Research, India, 
lOB, 24). Alkali coconut oil foots was heated with alum pow- 
der and settled to yield a layer of useful technical oil (Morita 
--Japan 179,2~0). A useful oily product was prepared from 
lecithin by t reatment  at  239 ~ in vacuum with alkali alcohol- 
ate solutions (Pol lak--U.  S. 2,55~,955). 

Many deodorization methods were described. Bleaching of 
cottonseed oil in hexane with activated clay and carbon were 
recommended because of efficiency and low oil losses (Fcuge 
& J a n s s e n - - J .  Am. Oil Chemists' Soe. 28, 429). Sanders (U. S. 
2,555,098) claimed tha t  bleaching of oil before rather than  
af ter  drying, more effectively removed color. Yamaki ta  & 
Fuj i i  (Bull. Inst. Chem. Research Kyoto Univ. 20, 64) pre- 
treated the oil with dilute acid for the same purpose. Christem 
son & Harp t  (U. S. 2,569,12~) steamed the oil during the 
bleaching with absorbent earth. Samuel (Fr. 948,/~01) used 
earths and carbon with ultrasonic agitat ion for bleaching oils. 
The new chemical bleaching processes made use of, respectively, 
hydrogen peroxide (Ohya--Japa~ 179,2~5), and electrolytic 
release of hydrogen from chemicals added to the oil (Nomata  
- -Japan 177,360) as the bleaching agents. 

Some oil bleaching information dealt with bleaching clays. 
Four  native clays of India  and their sulfuric acid-activated 
products were evaluated for bleaching vegetable oils (Mukher- 
jee & Roy--Indian Soap J. 16, 281). A patented activating 
process for oil bleaching clay made use of t reatment  with 
sulfuric acid (Chris t iansen--U.  S. 2,553,239). Fa t ty  oils were 
recovered from spent clays by making a slurry with naphtha,  
water, and emulsifier, s teaming and separat ing into layers (Gee 
--U.  S. 2,577,079). The upper solvent layer contained the 
recovered f a t ty  material. McClain (U. S. 2,579,9~6) used water 
soluble, oil insoluble filter aids for filtering oils so tha t  ad- 
sorbed oil in waste filter aid could be released by addition of 
water and recovered. 

Various means were used to deodorize fa t s  and oils. Oils 
were treated with the aqueous portion of a distillate of pine 
roots and washed with water (Koyanagi--Japan 177,505). The 
odor of shark-liver oil was removed by heat ing with alcohol or 
propylene glycol and skim-milk powder (Patel  & Sreenivasau 
- -J .  Sei. Ind. Research, India 9B, No. 5, 130). Odorous ni- 
trogen compounds in chrysalis oil were removed as the acid 
amides by the reaction with ketene gas produced from acetal- 
dehyde (Ta~ama--Japan 178,83~), by mixing with the milky 
fluid obtained from green figs (Uchida et al.--Japan 177,092), 
by heat ing with silver powder (Hamajima--Japau 179,027), and 
by heating with alkali fluorides (Hamajima--Japan 179,028). 
Soybean oil was deodorized and stabilized by blowing with a 
mixture of air and steam (Carleton--U.  S. 2,578,670) 

The innovations in the common steam deodorization were a 
new apparatus  for  the process (Mil ler--U.  S. 2,559,129), use 
of a deairing step for the steam water used in such equipment 

(Tsuchikawa--Japan 178,220), and a removable sleeve was put  
in the distillation column of an oil deodorizer in order to 
facili tate removal of fouling mat ter  (Castle & B e a l - - U .  S. 
2,530,376). 

In  an investigation on 13 commercial metals and alloys in 
regard to their suitabili ty for construction of oil deodorizing 
equipment, a luminum and nickel alloys had the least effect 
on the stabili ty of the oils, iron had some effect, copper was 
extremely bad, and molybdenum decreased the proSxidant effect 
of stainless steels (Beal & Lancas te r - - J .  Am. Oil Chemists' 
Soe. 28, 12). However, the metals, when coated with an oxi- 
dized fihn of oil, were nearly equivalent to a glass surface in 
effect on stability. Another publication on deodorizers had 
general information on materials of construction, methods, and 
means of detecting leaks (White--Ibid. 438). 

An analysis of the distillate obtained from the deodoriza- 
tion of pahn kernel oil indicated the presence of fat ,  methyl 
nonyl ketone, methyl hendecyl ketone, and meth)'l nonyl car- 
bonyl (Calas & Duffaul t--Bull .  mens. ITERG 5, 147). 

WL-'~TERIZATIO~ ~, FKAOTIOIqATIOb/', AND SPLI2VI~IN~G. Systematic 
phase relation data  have been recorded for cottonseed oil using 
a hexane and an 85:15c/c acetone:hexane mixture and for pea- 
nut  oil only with the mixed solvent (Boucher & Skau- - J .  Am. 
Oil Chem. Soc. 28, 483, 501). The data  afforded preliminary 
basis for plant design, selection of optimum conditions, and 
recognition of limitations for pilot plant research on solvent 
winterization of the oils. 

In vegetable oil fract ionation work with selective solvents 
most interest was on the use of furfura l  as the solvent. Par r  
(Oil Colorer Trade J. 11~, 729) recorded data  correlating the 
iodine number (unsaturat ion)  of the fractions with ratios of 
the solvent to oil used in the process on soybean, linseed, and 
fish oils. Such data  were guides for regulat ing practices to 
obtain fractions of specific characteristics from semidrying oils 
for replacement of linseed oil in the paint industry. In similar 
work on fish oils de Lamo et al. (Pubs. inst. quire. "Alonso 
Barba" J, 295) used fu r fu ra l :o i l  ratio of 4:1  and recorded 
the characteristic of fractions obtained at different segregating 
temperatures.  The data on critical solution temperatures of 
oil-furfuryl alcolml systems by Angelescu & Esanu (Acad. Rep. 
Populate Romane Bull. Stiiut. Ser. Mat. Fiz. Chim. 2, 387) 
also pertained to solvent fractionation. The data was on rape, 
cucurbit, sunflower, tobacco, soybean, poppy, walnut, hemp- 
seed, linseed, and olive oils. Many patents on oil fractionation 
with fur fura l  and other polar solvents were assigned to the 
P i t t sburgh  Plate Glass Co. (U. S. 2,539,661, 2,546,132, 2,573,- 
891, 2,578,896-900). In these, equipment was described, fm~da- 
mental  data on oil miscibility in many polar solvents was 
recorded and methods of operation to remove '~break '~ con- 
s t i t u e n t s -  sterol, vitamin, and phosphatide c o n c e n t r a t e s -  and 
to fract ionate several oils were presented. Another patent  
issued to this concern (Brit. 6/t4,917) described means of pro- 
tecting the oils in this type equipment by a blanket of inert  
gas. 

Segregation of oil consti tuents by crystallization from solu- 
tions was done with several solvents. Bloomer (U. S. 2,571,663) 
described the fractionation of soybean oil into fractions of 
iodine number greater and less than  the original oil by frac- 
tional crystallization from ethanol. Cording & Shaines (J. Am. 
Oil Chemists' Soc. 28, 344) used isopropanol solvent similarly 
to prepare wool greases of prescribed viscosities. Flow sheet, 
fundamenta l  data, and method for separation of stearin from 
olein and unsaponifiable by crystallization from petroleum 
solvent were in a patent  issued to Neudert  & L a n g e  (Brit. 
650,720). Patents  issued to Swift & Co. (U. S. 2,552,797, 
2,553,288, 2,576,8M) contained apparatus  designs and process- 
ing methods for removing color material,  and crystallizing 
oils f rom liquefied normally gaseous hydrocarbons into frac- 
tions of different melt ing points. The solubility relationships 
of methane-propane-glyceride systems as recorded by Bogash 
and Hixson (Chem. Eng. Progress ~7, 347) were pertinent to 
solvent crystallization of fats.  These showed that  phase separa- 
tion of t r isaturated glycerides or acids from propane solutions 
could be induced by the addition of methane. Two methods of 
f ract ionat ing f a t ty  acids comprised converting these into ethyl 
esters (Pool & Sedgwick--U. S. 2,5~3,055) and amides (Myers 
--U. S. 2,575,526), respectively, and crystallization from or- 
ganic solvents. Other newly reported methods on fract ionat ing 
fa t ty  acids were on distillation procedures (White & S t r awn- -  
U. S. 2,521,766; Pot ts  & Olson--U.  ~. 2,573,727; Acker--Can. 
Chem. Processing 35, 716). 

The nonglyeeride and nonfa t ty  acid consti tuents of oils 
were recovered by various procedures. Vogel (U. S. 2,523,794) 
concentrated sterols by saponifying fa ts  with ammonia and 
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extracting the sterols from the ammonium soaps with organic 
solvents. Myers (U. S. 2,520,~70) selectively extracted unsa- 
ponifiable from f a t t y  acid stock with alcohols, ketones, and 
organic acids of not over three carbon atoms. Feinstein & 
Ringel ([7. S. 2,557,956) separated sesamin from sesame oil by 
chilling a petroleum ether solution of the oil to 0~ The 
sesamin was intended for admixing with pyrethrum extracts 
to combat insect pests. Carotenoid pigments  were recovered 
from palm oil acids or other esters by dissolving in alcohol, 
cooling the solution to precipitate the f a t ty  material  and recov- 
ering the carotenoid concentrate from the solvent (Gebhar t - -  
U. S. 2,572,~67). Linseed phosphatides were segregated into 
choline-rich and inositol-rich fractions,  respectively, by liquid- 
liquid extraction using alcohol and hexane as solvents (Mc- 
Guire & Ea r l e - - J .  Am. Oil Chemists'  SoP. 28, 328). 

The mechanism of autoclave fa t  spli t t ing was investigated 
on beef tallow, coconut oil, and peanut  oil (Sturzenegger & 
S tu rm- - Ind .  Eng. Chem. 43, 510). All three fa ts  hydrolyzed 
at  280 ~ in about 0.5 hours, and reaction velocities were nearly 
independent of the oiLwater ratio used. A new system of fa t  
spl i t t ing comprised saponification with ammonia to produce am- 
monia soaps and glycerol, and, af ter  separation, the f a t ty  acids 
were recovered by t rea tment  with carbon dioxide ( F r a n k e l - -  
U. S. 2,558,515). Trut ter  (J. Applied Chem. 1, 452, 454) stud- 
ied the mechanism of spli t t ing wool f a t  with alkali solutions 
and graphically represented the characteristics of the reaction. 
When about one-third of the fa t  was saponified the rate of 
reaction was diminished because the alcohols liberated com- 
pete with the esters for places in tim interfaces of saponi- 
fication agent and fat .  

Other spli t t ing information dealt with catalytic reagents 
for the common process. The use of reagents containing sub- 
s tant ia l  amounts  of sulfonic acids of polyisopropyl benzene 
(Griesinger--U.  S. 2,575,807) :~nd sulfonic acids of menoalkyl- 
naphthalene (Tomiyama ct al . - -Japan 178,506) were patented 
for the process. Italogen.~tcd deriv,ttivcs of alkylplienel sul- 
fonic acids were found to be superior spli t t ing ~lgents than 
the nnhalogenated com])ounds (Fukozumi & Ozaki--J .  Chem. 
SoP. Japau, Ind. Sect. 52, 154). Thc spli t t ing agents used in 
the Spanish industry were reviewed by Doadrio & Montequi 
(Analcs real soc. espan, fis. y quire. It#B, 233). 

IIAP~D~ININ'G Ot ~ OILS. The theoretic~l aspects of hydrogena- 
tion were comprehensively reviewed by Kaufm.lnn & Baltes 
(Fcttc  u. Seifen 58, 525). Bh~.kkingh (Faraday  Soc. l)iscu.~sion 
1950, No. 8) in discussing the cat;llyst mechanism of the 
process indicated tha t  adsorbed hydrogen may be split to 
atomic hydrogen, this causing isomerizatieu in oils while mo- 
lecular hydrogenation takes place at the same time. Selectivity 
of hydrogenation and isomerization during the process were 
discussed in connection with the above ideas. 

Data on formation of isomers and their reduction during 
hydrogenation were recorded for several fa t ty  .~cid esters. 
In the hydrogenation of oleates as much as 38% trans isomers 
deveh)ped while the first 10% stearate wtls formed (Feuge 
et al . --J .  Am. Oil Chemists'  Soc. 28, 420). In general the 
trans isomer format ion was accelerated by increasing tem- 
per.lture, increasing catalyst  concentration, and decreasing dis- 
persion of hydrogen;  and hydrogenation alw'~ys resulted in 
equilibrium of cis and trans isomers at 67% concentration of 
the latter. Daubert  c t a l .  (J. Ant. Chem. Soc. 72, 1233, 4356; 
J. Am. Oil Chemists'  SoP. 28, 177, 183) or)served isomer for- 
mation in methyl esters of oleic, linolenic, and fl-eleostearic 
acids. They found that  the relative rcactivities of various 
unsaturated acids towards hydrogenation may be represented 
by the following whole numbers:  oleie ~u~d isoiilcic I, isolin- 
oleic 5, linoleic 27, and ]inolcnic 27. Several isomers of each 
of the acids were isolated from the partial ly hydrogenated 
oils. Thompson 's  (J. Am. Oil Chemists'  Sop. 28, 339) similar 
work on mixtures of tung  and linseed oils showed that  eleo- 
stearin was many times mor(; reactive titan norm.tl linoleuin 
but as eleostearin decre:lsed its reactivity also decreased until  
at the 1-2% level it was only slightly more reactive than normal 
linolenic for equivalent concentrations. He found that  the con- 
jugated  linolein formed during the hydrogenation was many 
times as reactive as normal linolein. These data. were discussed 
with relation to hydrogen selectivity. Comparable work was 
also done on a fa t ty  acid with four conjngt~ted double bonds, 
parinaric acid (Ri ley- -J .  Chem. S oc. 1951, 2579). The hydro- 
genation removed conjugated tetraenes with insignificant pro- 
duction of conjugated triene or conjugated diene. 

The literature on hydrogenation equipment comprised a newly 
invented hydrogenation plant (Holmboe--U.  S. 2,536,603), ac- 
cessory equipment to blend fa t  still hot f rom hydrogenation 
with oil under hydrogen atmosphere (Har r ing /on- -U .  S. 2,5~6,- 

502). and a description of a pilot plant  appara tus  for hydro- 
genat ing f a t ty  acids (Hempel & Kozersk i - -Przemys l  Chem. 6, 
299). 

New hydrogenat ion techniques dealing with hardening of 
f a t ty  acids were described. All of these involved ester ifying 
the acids with a lower alcohol or glycerol before the hydro- 
genation ( K i r b y - - U .  S. 2,547,01~; S c h i c h t - - B r / t .  6~2,715; 
Brit. 6~2,718 ; T s u t s u m i ~ a p a n  176,379). 

Some hydrogenation l i terature pertained to the catalyst  used. 
Special catalysts  containing nickel, alumina, silica, and diato- 
maceous earth were said to induce bleaching as well as harden- 
ing (assigned to Lever Bros. Co.--U. S. 2,566,362; Brit.  6/~5,- 
551). The presence of moisture in nickel-clay catalyst  im- 
proved the hardening reaction for highly acid oils (Tsu tsumi  
--or. Chem. Soc. Japan I~d. Sect. 52, 191). Funaki  & Funaki  
(Japa.~ 179,931) patented alk~lizatlon of acid clays intended 
for making nickel-clay hardening catalyst. 

A recently described process for hardening of oils by elai- 
dinization made use of fuming  sulfuric acid as the catalyst  
(Dahmen et al.--Chimie ~ industrie 6~, 557). 

TtgAlgSESTEIgIFIGATIO.N'. fl-Oleodistearin when heated in inert  
atmosphere at  300 ~ was converted to a mixture  of glycerides 
of such proportion of each as to indicate tha t  random distri- 
bution of the f a t ty  acids was approximately at tained (Craw- 
ford & Hi ld i t ch- - J .  Chem. SoP. 1951, 1194). One patent  on a 
commercial transesterification process pertained to recovery 
of glycerol in the presence of sodium methylate  (Price & 
Sprules--U.  S. 2,5~3,~21). 

(Products (except detergents) 
]tousIilIIOLD FATS. A new shortening product comprised a 

mixture of edible beef talh)w "Lad lard which was deacidified 
and deodorized by s teaming at 425~ (Anderson- -U.  S. 2,536: 
865). A shortening homogenizer designed especially for blend- 
ing solid fa t s  was patented ( l l a r r i ng ton - -U .  S. 2,5/t6,502). In 
a description of a modern ;inim;d shortening l)l'lnt, part icular  
emphasis was placed on new efficient materials-lmndling tech- 
niques and instrument  control of time and temperature for 
refining, deodorization, and blending the fa ts  (Mil ler--Food 
ET~q. 23, :No. 8, 88). 

Various materials were suggested as additives to improve . 
mixing qualities of shortening with ether ingredients or im- 
prove the quality of the finished baked I)roduet. An ;idditive 
for e.~ke shortening comprised a mixture of sorbitan mono- 
stearate and part ial  esters of condensed ethylene oxides and 
f'~tty acids ( , lohns ten--U.  S. 2,5(;9,527). L(,cithin and cephalin 
were converted to suitable shortening modifiers by hydrolysis 
with inorganic acid to remove choline ~lod colamine and con- 
vert them to phosphates ( l I ansen- -U.  S. 2,550,558). Another 
method of improving shortening comprised t rea t ing it with air 
in the presence of enzymes which catalyze oxidation without 
generat ing undes i rab le  catalytic by-products ( t t enner - -U.  S. 
2,573,358). Monoglyceride, a common shortening improver, was 
studied with rcgard to its effect on starch, flour, and bread 
(Strandine ct al.--Cereal Chem. 28, 449). Small quanti t ies 
decreased swelling or hydrat ion of starch granules and in- 
hibited the release of water-soluble starch, increased the soft- 
ness of bread, and decreased the rate of crumb firming during 
storage. The mechanism in par t  was due to the capacity of 
monoglyceride to inhibit release of the water-soluble fraction 
from starch granules, thus  keeping this cementing substance 
in discontinuous aggregates  and preventing its release on the 
gluten s t rands  around the starch granules. 

The aim in some shortening patents  was to provide dry 
powdered products for ready-mixed baking mixes. Sah) & 
Huber  (U. S. 2,555,902) divided solid shortening into % to lfi~ 
inch particles, mixed these with flour and submit ted this to a 
special mixing process to fur ther  reduce the particle size and 
mix the ingredients.  Hansen (U. S. 2,557,283) used hard fa t  
of melt ing point 130-160~ finely eomminuted, and coated with 
a mixture of calcium lactate, c'dcium sulfate,  and corn starch. 
A dry shortening for pas t ry  mixes contained water, corn starch, 
corn oil, propylene glycol, and calcium acid phosphate (Wade 
- -U.  S. 2,557,52~). Bogin & Feick 's  (U. S. 2,555,~67) shorten- 
ing powder made use of methyl cellulose and sodium carboxy 
methylcellu]ose as the carrier for the fat .  Another method of 
handling the problem of mixes was to grind hard  shortening 
directly into the mixing appara tus  containing the flour, sugar, 
salt, leavening agent,  and other ingredients whereby it became 
quickly and uniformly distributed ( L a n g - - U .  S. 2,579,326). 
Also in this connection there was invented a packaging ma- 
chine in which the ingredients were continually mixed so tha t  
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the shortening was uniformly delivered with the other ingredi- 
ents into the packages (Reed--U.  S. 2,573,872). 

Three articles on salad oils treated different aspects of the 
product. Francois & Sergent (Bull. mens. ITERG 5, 39) pre- 
pared various mixtures of peanut,  rape, mustard,  and soybean 
oils and recorded the tendencies to solid glyceride appearance 
in the oils. Peanut  oil and mixtures containing it had the 
greatest tendencies to clouding when stored at cold tempera- 
tures. Zucearo et al. (Food Research 16, 30) cautioned that  
resistant bacteria or yeast when coated with salad oil as in 
French dressing might survive the normal pasteurization proc- 
ess for the product and could produce spoilage of food. Musher 
(U. S. 2,55~,870-2) induced intense olive flavor in various salad 
oils by t reat ing them with brine in which ripe olives had been 
cured. 

New methods of making margarine emulsions were described. 
A continuous plant  contained drum coolers, multiplex rolling 
machines, machines which press the mass  through perforated 
plates, and a final kneading and mixing machine (Van den 
Bergh ' s  en J u r g e n ' s  Fabrieken. N. V.--Dutch 67,6"20). Nelson 
& Kuhles (U. S. 2,557,135) prepared an 80% edible fa t  emul- 
sion in a melted state, mixed with an innocuous liquid, sub- 
mitted this to a spray drying operation to evaporate the in- 
uoeuous liquid and to reduce the temperature, and mechanically 
worked the solidified particles to a plastic margarine mass. 
Herlow (U. S. 2,585,874) first emulsified the aqueous ingredient 
phase of margar ine  with some oil to fern1 an oil-in-water emul- 
sion and then worked this into the main body of f a t  in such 
manner that  f a t  became the continuous phase. Wilson & Oak]e?, 
(U. S. 2,558,204) improved the plasticity of margarine by 
melting t h e  emulsion, cooling, and finally kneading. Another 
patent  of Wilson et al. (Brit. 650,/481) dealt with emulsifica- 
tion under conditions in which the higher melting components 
of the fa t  were in a crystalline state. A subsequent t reatment  
for the above process comprised mechanical shearing treat- 
ment  and forcing through screens to impart  uniform consist- 
eney to the final product (Rourke & Dew--Brit .  650,~82). Other 
improvements in margar ine  manufacture  dealt with addition 
of ethyl esters of f a t ty  acids of less than 18 carbon atoms to 
increase similarity to the composition of butter ( P a r d u n - -  
Seifen-Ole-Fette-Wachse 76, 377, 397, 417, 440) and several 
patents on coloring the products (Metheny et al.--U. S. 2,539,- 
~57; Kerlow--U.  S. 2,5~6,7~8; Drew et aK--U. S. 2,559,/411). 

Some investigators displayed interest in the quality of mar- 
garines. Good German products decreased 15% in vi tamin A 
potency during the 12-I4 weeks of storage, and thereafter  the 
decrease in vi tamin A was very rapid (Wodsak--Fette ~. Seifen 
53, 533). Tests on Canadian margarines indicated a very con- 
sistent vi tamin A content averaging 4,062 international units 
per 100 grams (Murray et al.--Can. J. Tech. 29, 147). Another 
report on vi tamin A in margar ine  showed tha t  the vitamin and 
carotene were very stable in antioxidant-supplemented products 
and tha t  the emulsifying agents increased their dispersibility 
in the product (Deuel et aK--J. Nutr. /43, 371). In this work 
the environmental factors were more capable of augment ing 
physiological response in feeding tests to carotene than to the 
preformed vi tamin A. A baeteriologleal s tudy of margar ines  
indicated that  the bacterial population was similar in magni- 
tude and variety to that  of many other processed foods (Foltz 
& Lord- -Food  ires. 16, 216). 

The consistency of the product was the principal interest in 
peanut  butter manufacture,  and this consistency depended on 
the character of the fa t  constituent. Mitchell (U. S. 2,562,630) 
stabilized the consistency by addition of 2-5% hydrogenated 
fat ,  and cooled and stored it in a manner  to induce beta crys- 
tallization of the fat.  Avera ' s  (U. S. 2,552,925) stabilized pea- 

. nut  butter  fa t  in such semicrystalline condition as to induce 
softness and spreadabili ty to the product. 

EMULSIFI]~RS AN]) DI~MULSllVIEI~N. The reviews on emulsions 
were on preparation of emulsions (Brown & IVlyers--Soap Sanit. 
Chef,teals 27, No. 7, 43), theory of emulsions (Schmal fuss - -  
Fette u. Seifen 53, 134), hydrocarbon emulsions (Russ--Seifen- 
51e-Fette-Wachse 77, 173), viscosity of emulsions (Ibid. 271), 
Brownian movement in emulsions (Ibid. 317), and creaming of 
enmlsions (Ibid. 342). 

Some communications contained new fundamental  information 
on the properties of emulsions. The work of Gros & Feuge (J. 
Am. Oil Chemists' Soc. 28, 1) was an evaluation of the ability of 
monoglycerides to reduce interfaeial  tensions with various non- 
aqueous phases. These reductions, by 0.5% monostearin, between 
water and mineral oil, cottonseed oil, and amyl acetate were, 
respectively, 96, 24, and 1%. In  general various glycerides 
were equally effective with cottonseed oil, whereas with mineral 
oil the monostearin was more effective than comparable lower 

fa t ty  acid derivatives and less than that  of monolinolein. The 
effects of temperature were related to the concentration of the 
emulsifier in the nonaqueous phase;  the largest  temperature 
effect being with the lower f a t ty  acid monoglyceride. The 
fundamenta l  work by Sherman (J. See. Chem. Ind. 69, $70, 
$74) was on the influence of the dispersed phase concentration 
and pH on the viscosity of water-in-oil enmlsions. Up to water 
content of about 50% with 2-5% emulsifier there was no marked 
rise in viscosity; with increases beyond this critical limit the 
changes were pronounced, the emulsions exhibited plasticity, 
and mobility rose rapidly to a maximum. With nonionic emulsi- 
fying agents the mobility and stabili ty of the emulsions were 
unaffected by p]:I until  the pH rose above 7.0 at which in- 
version and complete loss of viscosity occurred. Similar work 
by Saha (J. Indian Chem. Soc. 28, 23) contained a record 
of interfacial  tension, size frequency of droplets, and jelling 
characteristics which characterized the dispersing i~bility and 
emulsifying capacity of oleate soap for water and oil systems. 

Most of the new patents  on emlflsifiers pertained to part ial  
esters of fa t ty  acids with polyhydroxy alcohols. Fa t ty  mono- 
glyeerides were prepared by reacting fa t  with excess glycerol 
and were purified by crystallization from a mixture of ethanol 
and chloroform (Young & Black--U.  S. 2,553,288). A pro- 
cedure for f a t ty  diglycerides comprised reacting a glycidy] 
ester of a fa t ty  acid with fa t ty  acids in organic solvent solu- 
tion (Kes te r - -U.  S. 2,52)8,309). Improvement in partial  ester 
emulsifiers was obtained by reacting them with polybasic acids 
such as maleic, malic, funmric, or sebacic ( B e r t r a m - - U .  B. 
2,552,706), or by etherifying them with alcohol amines (:Katz- 
man & Eps te in - -U.  S. 2,496,875; Aekelsberg--U. S. 2,531,190). 
A new generally usable defoamer was a partial  ester of poly- 
glycol and ricinoleie acid (Parry--Brit .  6/40,~64), and one for 
defoaming antibiotic culture fermentat ions was a mixture of 
a partial  glyceride of animal oil with or without mineral oil 
(Brown & Fa rbak - -U .  S. 2,550,/~50). A liquid buffing or pol- 
ishing composition for metal contained dig]ycol stearate as the 
emulsifier and disperser for water and abrasive powder (Onkey 
- -U.  S. 2,5.~0,376). 

Simultaneously submit t ing certain f a t ty  oils to polymeriza- 
tion and deodorization t reatments  yielded products suitable as 
emulsifiers (Tsuehikawa & Nishimura--Japan 179,02/4). In  a 
review on preparing oil-emulsion drilling fluids, soaps, ]igno- 
sulfonates, starch, and earboxymeth?qcellulose were the emulsi- 
fiers mentioned (Perkins--Petroleum Engr. 28B, No. 4, 60). 
An emulsifier for teelmieal uses was prepared by sulfonat ing a 
mixture of eetyl alcohol and fine mineral  oil (Nishio--Japan 
176,325.) The emulsifiers in two aqueous wax emulsions were, 
respectively, stearie acid and a volatile emulsifier (Buekman & 
Rendall- U. S. 2,50~,920), and N,N-dihydroxyethyl  aryl sulfon- 
amide diester of a f a t ty  acid (Aelony--U.  S. 2,505,931). 

Desnuelle et al. (Bull. soc. chim. France 1951, 197) recorded 
the interfacial  tensions of monoglycerides of peanut  oil, leci- 
thin, and mixtures of these with water and also the properties 
of their unimolecular films. Water  precipitated hydrates of 
lecithin from mixtures of the emulsifers.  Methods of using 
the commercial part ial  esters of sorbitans ( ' ~ S p a n s "  and 
' '  Tweens '  ') to solve prescription incompatibilities were worked 
out for some mentholated lotions, resinous tinctures, and other 
medicinal emulsions (Stoklosa & Ohmar t - - J .  Am. Pharm. Assoc. 
Pravt, Pharm. Ed. 12, 23). A qualitative test for " T w e e n s "  
in cosmetics depending on reaction with silicotungstic or phos- 
phonmlybdie acids was described giving limitations and listing 
cosmetic ingredients which might  interfere or yield false posi- 
tive tests (Newburger - - J .  Assoc. Off. Agr. Chem. 3~, 109). A 
quanti tat ive method for determination of polyoxyethylene ste- 
arate depended on formation of a complex with the amylose 
fraction of potato starch, and the amylose not involved was 
eouverted to iodine-amylose complex which was determined 
colorimetrically (MacAllister & Lisk--Anal.  Chem. 23, 6fl9). 

Some of the communications and patents  on rubber, syn- 
thetic rubber, and polymerization dealt principally with the 
soap emulsifiers used in the industry. MeKeand (Ind. Eng. 
Chem. ~3, 415) recorded considerable data on the influence of 
soaps on the gelling characteristics of Hevea latexes. Soaps 
improved gelling and gel strength,  but  decreased mechanical 
s t rength of those poor gelling and high s trength latexes which 
had been preserved with sodium pentachlorophenate and am 
monia. Nonionie emulsifiers caused a similar decrease in me- 
chanical stabili ty but  not a corresponding improvement in 
gel properties. Data  by Kolthoff et al. (J. Polymer Sei. 6, 
73) on the effect of soap on the rate of polymerization of 
75:25 butadiene:s tyrene mixtures showed tha t  the polymeriza- 
tion was constant to about 60% conversion and proportional 
to the square root of the amount  of soap used. A method for 
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the determinat ion  of the m o m e n t  of disappearance of  soap 
micel les  in emuls ion  po lymer iza t ion  depended on measur ing  
the changes in electrolyt ic  conduct iv i ty  (Klaassens  et a l . - -  
J. Polymer Sci. 7, 457).  Tests  on us ing soaps f r o m  hydro- 
genated fa t  stocks as emulsifiers in the manufac tu re  of syn- 
thetic rubber  indicated tha t  poor results were caused by high 
hea.vy metal  contaminat ion of soaps. Similarly, Sear & Pali t  
(Nature 166, 603) found that  polymerization of s tyrene in 
presence of  ferr ic  soaps was inversely  proport ional  to the 
square root of the ferric  soap present.  In  a newly  patented  
emuls ion po lymer iza t ion  process,  0.5-1.5 parts  of soap were 
first used to obta in  25-30% conversion,  and then the soap 
content was increased to 3-6 par t s  for  obtaining 100% con- 
version to polymers (Davison & ] )unn - -U .  S. 2,579,908). Soaps 
of rosin derivatives were said to be par t icular ly  applicable for  
emulsion polymerization because they were efficient for the 
process, they were readily washed f rom the polymers, and tlm 
rubber  products  were transparent ,  of high tensile s t rength  and 
suitable tackiness (Borglin & Ray U . S .  2,569,/+~7-9; D r a k e - -  
U. S. 2,569,88/+). 

The new denmlsifiers for  scp:lration of petroleum oils f rom 
water  emulsions tha t  were prepared  f rom fa t s  and other 
organic compounds used in making surface active agents, 
consisted of par t ia l  esters, sulfonated compounds, alkyd-like 
derivatives, pyr id in ium derivatives, and other derivatives with 
surface active propert ies  (Aqu:mox Corp. - -U.  S. 2,5/+0,437-9; 
] 'etroli te Corp. L td . - -U .  8. 2,505,9/~8; 2,517,092-3; 2,518,668; 
2,52/~,889-92 ; 2,5M,990-2,5/~2,0l,~ ; 2,5/+:~,22,~; 2,5/~3,/~89; 2,5/~9,/~:~/~- 
9; 2,552,528-3,~ ; 2,55/~,6~7 ; 2,557,081; 2,558,5101~ ; 2,5#0,:~33 ; 
2,5(;2,878; 2,56/+,191-2 ; 2,565,5/~9-50 ; 2,5(;8,115-19 ; 2,571,116-19 ; 
2,572,885-6; 2,57/+,533 ; 2,57/j,5/~3-5 ; Standard  Oil l)eve]opment 
Co.--U. S. 2,5/~3,871; Visco ])roduets Co.-- l / .  S. 2,568,736/~8; 
2,572,868; W a y n c - - U .  S. 2,5/~7,188). I ' incus ct a~. ( Ind .  En.q. 
Chem. /~3, 521) evaluated the eaI)acity of many surface active, 
agents for  breaking ta r  water  emulsions. 

]'Ir COATINGS, RE.~INS, AN)) ]'LANTICS. The historical 
review and general informalion papers  on these subjects were 
writ ten on reeent advances in l)rotective coating ehemistry 
(Wi t t eo f f - - J .  A'sl. Oil (~hc'mists' Soc. 28, 399), tel'eat meth,)ds 
of drying oil improvement (Seheifeh,-D~.~lt.  I,'arb~'n-Z. 5, 37), 
isomerization of oils (Ba l t e s - -Fc t t c  , .  Scifen 52, 462), the- 
ories (m drying of linseed oil (Seh(,iber Ibid. s 16), chemis- 
try of oil bodying ( l '(,tit--Sch'wciz, l'cr. Lacl,'- , .  I,'arbcn4~hc,m. 
~. -Tcch. Bull.  No. 12, 5), the iml)ortane(, of lhe i)roportions 
of linoleie, linolenic, and/re" eh!ostearic aehls in drying oils 
( l l ihl i teh Paint  Ind. Ma.q. ~;(;, No. 4, 13), dehydraiim~ of 
c'~stor oil (Sche i f e l e  F~rbe n. Lack 57, 149; Iqisov & Thom- 
son--J .  Appl ied  Chr 23, 205), pentaerythritol-iall  oil ester.~ 
for the paint  industry  ( G o u r l e y  ,l. Oil d" Col~,c ('hc.,li.~t.~' 
S,c. 33, 175), esterifieation in the drying oil industry (Reid 
hid. Eng. Chem. /~3, 1942), polyurethanes and styr,,ne eOl)oly 
mers (Armi tage  & l lammond--Chcm.  ~f" hid.  11151, 1082), sty 
renated oils ( B a l t e s - -Fc t t c  u. Seifc.n 53, 160; Rinse & K o r f  
J. Oil dr CoTour Chemists '  Soc. 32, 593; Peti t  & Fournie~ .... 
Pcinl ,res ,  pigments,  w:r,nis 26, 357), and water-in oil emulsion 
varnish and pa int  (Bosch ct a l . - -Am.  Paint  J.  35, No. 17A, 25). 

Among studies on the mechanism of antoxidation of oils 
severM investigations were on monounsa tura ted  acids, llil- 
ditch (Nature  16(;, 558) believed that  olcates alone did no( 
undergo autoxidat iou below 50~ lint :in the presence of lin- 
oh,ate, autoxidation oecurred on this compound to form per 
oxide radicals which propagated  the exi(1.ttion of the olcates. 
Analysis of products  of air-oxidation at 80~ of a nu)noun 
satm'atcd acid by l)al Nogare & P, ricker (J.  Org. (;hc.m.. 15~ 
1299) indicated that  cart)on dioxide, dihydroxy acid, lower 
acids, esters resul t ing f rom epoxide groups and the carboxyl 
gr(ml) of dihydroxy acid, and other unidentified materials  were 
formed. In  similar work Knigh t  c t a l .  (J.  Am.  Oil Chemists '  
Noc. 28, 188, 498) autoxidized methyl oleate under ultraviolet. 
irradiation at 35, 70, and 100~ At 35~ oxygen added to 
one (If the carbons of the double bond to form a trans hydro 
peroxide; no normal  methyl oleate peroxides were evident. In  
this work, the oxygen introduced was determined by analyses 
for  earbonyl, hydroxyl, oxirane, ester, and ca,rboxyl oxygens on 
samples wi thdrawn at intervals and also by difference f rom 
ea.rbon and hydrogen analyses. In  tim late stages of autoxi- 
dation the two methods did not check, probably bee:rose of 
formation of ethers which could not be determined. Zileh et al. 
(Anal.  Chem. 22, 775; J. Am.  (,h(,m. Soc. 73, 2861) attacked 
the same probhnn using analyses by countercurrent  dis t r ibut ion 
techniques to determine the products  formed. They isolated 
mmxidizcd methyl oleate, a component consisting pr imari ly  of 
methyl oleate hydroperoxide, and a component consisting of 

peroxides,  acid seission products,  and other oxidized substances.  
The data  supported the view that  monohydroperox ides  were the  
first stable products  formed  and that  the carbon to carbon bond 
was not attacked unti l  subsequent  oxidation. 

The above workers (J .  Am.  Oil Chemists '  Soc. 28, 285) used 
the same technique for  s tudying autoxidat ion of methyl lino- 
leate. Tlle four  ma jo r  f ract ions  segregated were a.n .llcohol- 
soluble component of about  40% conjugated components with 
diene and triene conjugat ion  in about  equal proport ions,  ,~n 
alcohol-soluble component with 60% diene conjugation,  a hex- 
ane-so]uble f ract ion a]mest exclusively diene conjugat ion,  and 
an unoxidized linolcate. There was no evidence of monohydro- 
peroxide, but  dimers formed very early in the process. Oxida- 
t ion and separat ion of p r imary  products  were also per formed 
on methyl eleostearate (Allen & K u m m e r o w - - J .  Am.  Oil Chem- 
i s t s '  Soc. 28, 101). The results obtained were interpreted to 
confirm the view that  double bonds gave different initial 
products  dur ing oxidation, for  the unsa tura ted  system of the 
radical added oxygen at either of the three double bonds to 
produce polymers through peroxide bridges. I n  tests of the 
rebltive stabil i ty of a- and fl-eleostearic acids, the fo rmer  
required storage at 4 ~ and the lat ter  at - -40  ~ to inhibit  con- 
vers ion to viscous liquids (Planck et al.--Proe.  Am. Tung Oil 
Assoc. 1950, 37). 

The investigations of K a u f m a n n  et al. (Fe t t e  u. Se i fen  52, 
276; 53, 142) on the mechanism of autoxidation of oils were 
done on w~rious drying oils; and the effects of air, light, 
temperature ,  and driers were recorded in relat ion to the char- 
aetcristies of the fihns, oxygen absorpt ion,  and carbon dioxide 
and moisture evolved. The tilms did not dry in vacuum or under 
carbon dioxide, al though tung  oil acids were isomerized to the 
fl-fol'm. Carbon dioxide and moisture evolved af te r  a certain 
('ritieal amount  of oxygen was absorbed, siecative driers accel- 
eratc(I the process and increased oxygen absorption.  The results 
were interpreted to fit the meelmnism whieh involves peroxide 
formation,  and then formation of dioxane systems. These pa 
])ers a l so  contHi l led  ge | l e l ' a [  i l lfOl ' l l l l l t ion Oil (*tT'e(!t o f  p r o c e s s i n g ,  
natural  inhil)ilors, and c:~talysts for  autoxi(hition. 

b:rasnovskii & (hlrevieh (Do/clady Aloud. Naul~ S.S.S.R.  75, 
715) r(,lated speed of au~oxidation of oils in light on metal  
oxides to the phot(,~ctivity ef ultraviolet light and the forma- 
tion of lattices on adsorpt ion of fihns on the oxides, and they 
expressed these I)ronloting (,fleets liy e(lllations. Honn et el. 
(J.  Am.  Oil ( 'hrmis ts '  ,~,c. 28, 129) also ol)s~,rvcd that  autoxi- 
dalton was rapid in closely pack(.d monmnole('alar layers ab- 
s()rlJed (ill p()l'OllS NIl i'fil(.eN. 

()iher st,Idles on drying oil tihns w(,,'(, (m the eh:,raeter of 
lh(. tilm prodm'ed. Meier (],'arbc , .  Lac/," 57, 186) r~eorded 
lh:tt linseed films increased 62@ in weight in 18 days. in  this 
work, waler and dilute salt, sugar,  and hydreehlorie acid solu- 
tions dissoh'ed some water soluble eompolmnts from tihns and 
also inhihited the weighi-inerease of the lihns. A mettmd of 
me:Lsuring ~he thiukn(,ss of exI)erimeniai coatings, dcveh)ped 
by l i au fmann  & l le rminghaus  (Fc l tc  II. ,~,ifen 53, 672), was 
I)ase(l ml ira, lulling a radio-active isotol)c in the fihn material  
and measuring tim radio activity of the final fihn. Moore ( Ind.  
,~" Ell q. (:hcm..~3, 2348) correlated prol)erties of various drying 
oil colnpositi(ms in alkyd coating material  with resl)cct to dry- 
ing time, hardness,  :rod yellowing of fihas. The hardness was 
dire(qiy related to the Imlyenoic acid content  without  regard 
to linoh,ic-linoh,nic ratio; and yellowing w~ls quantit . l t ively 
relate(I to the amount  of linoleic acid ])lus live times the 
linolenie acid pres(,nt. ( 'hanges in the ratio l)~,twecn dienoie 
and trien()i~ acids, or Iwtween conjugated and nonconjug:lted 
unsatura t ion ,  did not affect hardness,  a l though conjugat ion 
hastened the drying. Sah)mone's  (Ind.  vernice, Milan ./t, 142) 
observations en yellowing of three f ract ions  of linseed oil 
obtained by solvent segregat ion were interpreted to indicate 
tha t  yellowing was relate(l to mucilage or other impurit ies 
present.  

Some investigators develol)ed informat ion  on iml)rovement 
of the drying characterist ics of oils by isomerization to con- 
juga tcd  double bonds. Desnuclle & Massoni (Compt. rend. 
230, 965) at t r ibuted the smaller tendency to dicne conjugat ion 
of linoleic acid in certain oils to the presence of isolenoleie 
acids of eontiguration forms resistant to the process. They also 
indicated that  the speetro:lbsorption criierion in sueh work 
shonld not be taken :~s posiiive. This latter s ta tement  was 
confirmed by Nichols c t a l .  (J.  A'm. ('hem. Soc. 73, 247) when 
they found that  some conjugated linoh, ic acids lmve lower 
specific extinction coefficients th 'm products prepared by cer- 
tain common procedures. The recently described methods of 
conjuga t ing  doubh! bonds ef fats  were by heating 30 minutes  
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at 320 ~ (Ueno & SakurM--J.  Chem. 8oc. Japan, Ind. Sect. 
52, 256), and heating at 170-200 ~ in the presence of nickel or 
cobalt catalyst containing a small amount of sulfur (Stejska/ 
- -U.  S. 2,553,429). Blekkingh (Chem. Weekblad 46, 362) cau- 
tioned that  linseed oil should be isomerized under conditions 
which inhibit formation of monomeric ring compounds so that  
after-tack does not occur in the final film products. 

The methods of converting castor oil to drying oil products 
dealt with dehydroxylation of the hydroxy acids in a manner 
to develop conjugated unsaturation. Desnuelle et al. (B~dl. 
soe. chim. France 1950, 1180; Compt rend. 231, 776) recorded 
analyses during the course of the processes with various cata- 
lysts. These data were plotted to serve as applicable funda- 
mental information for the process. The predominant products 
were conjugated diene and oxy compounds. Similar work by 
Pillai & Janardhanan (Indian Soap J. 16, 51) and by Kochar 
& Dutt (Ibid. 97) indicated that highly acid isomerization 
catalyst caused excessive condensation and thermal deemnpo- 
sition. Two patents on improved dehydroxylation of castor 
oils dealt with carrying out the process in the presence of 
antioxidants (Coffey & Walton--U.  S. 2,517,765, Schecter--  
U. S. 2,552,872). Pulverized 2-naphtholsulfonic acids were pat- 
ented as catalyst for the process (Lewis Berger & Sons, Ltd. 
- -Bri t .  644,J06). Dole & Keskar (C~rrent Sci., I~dia, 19, 
242) report that  aromatic sulfonle acids of a single ring 
structure were superior as catalysts to polyring aromatic sul- 
fonic sulfuric acids. Zeolite matter was also patented for the 
process (Matsubayashi & Shiozawa--Japan 179,397). The dry- 
ing properties of grape seed oil were improved by hydroxyla- 
tion with enzymes or by chemical means (Salomone--Olearia 
4, 367). 

Several other methods were used to improve the drying 
properties of oils. The  literature reviewed in the preceding 
section of this paper under fractionation of oils and the pat- 
ent by Vogel (U. S. 2,569,186) told how drying fractions could 
be segregated from semidrying oils by preferential solubility 
in polar solvents. Adams et al. (U. S. 2,569,595) patented use 
of special adsorbants to extract color from polymerized oils. 
The unsaturation of oils was increased by bromination with 
N-bromosuccinimide followed by debromination (BergstrSm & 
Hansson--Aeta Chem. Scand. 4, 435; Hsing & Chen--J .  Chinese 
Chem. Soc. I8, 79). In work on improving the drying qualities 
of tobacco seed and safflower seed oils, the extent of improve- 
ment obtained by heating with resorcinol and sodium bisulfite, 
hydroxylation with selenium oxide, and isomerization with va- 
rious catalysts, respectively, were evaluated with regard to the 
varnishes made from them (Sharma et al.--J. Sci. Ind. Re- 
search, India lOB, 33). Soybean oil paint vehicle was im- 
proved in drying characteristic by the presence of lime (Lewis 
et al.--U. S. 2,550,708). l'r patents were also issued on im- 
provement by esterifying the fa t ty  acids of oils with polyhy- 
droxy alcohols or their etherified products (N. V. de Bataafsehe 
Petrol. Maatschappij--Dutch 67,571; Wieks--U. S. 2,558,025; 
Wayne---U. S. 2,566,268; Jordan & Herban--U.  S. 2,572,035). 
Investigational reports on these showed that products of xylitol 
with fa t ty  acids of soybeans average 4-5 esterified hydroxy 
groups, and they were superior to the original oil (Teeter 
et al.--J. Am. Oil Chemis~s' Soc. 28, 299); diglyeerol esters 
were superior to the triglycerides as drying oils (Northwestern 
Paint  & Varnish Production Club--Official Digest Fed. Paint 

Varnish Prod. Clubs No. 310, 827); and suitable paint oil 
was made from tall oil by esterification with pentaerythrite, 
treatment with maleic acid, and copolymerization with styrene 
(von Nikuseh--Farbe u. Lack 58, 91). 

Wrinkling in film-forming drying oils was treated in the 
literature both as a desirable and as an undesirable property. 
Drying oils were modified to give desirable ornate wrinkle 
finishes by partial chlorination and treatment with unsaturated 
lower organic-inorganic compounds (Williams--U. S. 2,529,- 
528) and by the presence of finely divided copper (Will iams-- 
U. S. 2,528,936). The tendency of oils to cause undesirable 
wrinkling in protective coatings was inhibited with small 
amounts of dialkyl or dibenzyl disulfide (Coffey & Lukas--  
U. S. 2,566,169), with sm~ll amounts of antioxidants (Colomb 
--Ind.  Verniee, Milan 5, 34), by adding reaction products of 
dibasic acids and linoleic acid dimer (Goebel & Moore--Paint 
Varnish Production 41, No. 8, 20), and upon reducing mineral 
oil thinner in the paint products made from the wrinkling 
drying oil (B o l l e r&  Lichthardt - -Farbe u. Lack 56, 528). 
Kaufmann & Striiber (Fette u. Seifen 53, 543) suggested that 
wrinkling of drying oils was caused by a greater uptake of 
oxygen on the surface than in the lower parts of the fihn, 
thus expanding the upper film to a greater degree. They found 
that proSxidants, partial prepolymerization, and presence of 

aerosols inhibit the phenomena; whereas antioxidants and dust 
particles cause the faster surface drying. Frosting and gas 
checking of films of drying oil-alkyd resin products was in- 
hibited by additions of small amounts of alkylated phenol- 
aldehyde resins (Danneuberg--U. S. 2,559,347). 

New oil bodying information was published. Hess & O'Hare 
(Paint ~f Varnish Prod. 31, No. 4, 19) recorded the effects of 
air flow, agitation, and temperature on oxidation polymeriza- 
tion of drying and nondrying oils. Linolenie and linoleic 
groups acted similarly in this work whereas the oleic, eleo- 
stearic, and 9,11-1inoleic constituents gave different results. 
Rhodes'  & Davalle's (J. Am. Oil Chemists' Soc. 28, 466) 
evaluation of polymerized stffllower oil placed it intermediate 
between comparable products of linseed and soybean oils. 
Oils for painting colors were only partially bodied in open 
tanks to allow absorption of oxygen from the air in a manner 
to induce emulsifying properties in the product (Schlick-- 
Get. 801,643-~4). According to Fisher (U. S. 2,567,106) oils 
were bodied by exposure to a high-frequency electrical field 
in place of the conventional heating. Two patented proce- 
dures for bodying made use of boron trifluoride as a catalyst 
for the process (Konen & Clocker--U. S. 2,547,760); Bradley 
--U.  S. 2,550,961). An investigation with this catalyst in the 
polymerization of ethyl oleate indicated that  combinations of 
boron trifluoride and phosphoric acid were very active cata- 
lysts and dimers were the only polymers formed from ole- 
ates (Topchiev & Vishnyakova~Doklady Akad.:Naul6 S.S.S.R. 
71, 493). Other patented catalysts for the bodying proces3 
were metallic selenites and tellurites (Turk &" Boone--U. S. 
2,530,923). 

Improved bodied products were prepared by cobodying oils 
with other polymerizable unsaturated radicals or compounds. 
The ally] compound polymer patents were on =allyl esters of 
fa t ty  acids (Pollack--U. S. 2,536,568), fa t ty  acid esters of 
polyallyl alcohol (Adelson & Gray--U.  S. 2,555,775; Ben t - -  
U. S. 2,541,1/~8), and eopolymers of fat ty oils and polyallyl 
ethers (Roach--U. S. 2,555,83~). Those on copolymerization of 
styrene or styrene derivatives with fa t ty  oil products dealt with 
polymerization in a solvent (Nye---U. S. 2,556,886), inclusion 
of polyallyl ether as a third component (Roach~U.  S. 2,562,- 
537), the presence of a monocyc]ic-a terpene to prevent gelation 
(Wakeford & Hewit t - - f f .  S. 2,567,137), use of the fa t ty  com- 
ponent in the form of a partial ester of a polyhydric alcohol 
(Wakeford et al.--Brit. 640,836), as the ester of pentaeryth- 
ritol (Robinson--Brit. 651,560), or as a maleie acid modified oil 
or using maleic acid as an additional component (Rust & Can- 
field--U. S. 2,524,022; Root--U. S. 2,559,465-6;: MMinowski-- 
U. S. 2,561,313; Wakeford--Brit .  640,832), and use of isopro- 
penyl Compounds as an additional component (Marl ing--U. S. 
2,577,709). In other patents the fa t ty  material was copolymor- 
ized with conjugated olefin material in general (Marhofer- -  
U. S. 2,552,684; Bloch & Hoffman--U. S. 2,523,609; Tracy--U.  
S. 2,554,280), cyclic diene hydrocarbons (BobaleI~--U. S. 2,5~9,- 
767 ; Moffett & Hoya--U.  S. 2,551,387), and unsaturated amines 
containing at least one alkenyl radical (Danfor th--U.  S. 2,566,. 
515). Communications containing reports of p~actical experi- 
ence and theoretical discussions of making the above polymers 
with description of the products were on products from vinyl 
esters of fa t ty  acids (Port  et al.--J. Polymer Sc:. 7, 207; 
Rhe~nieck--J. Am. Oil Chemists' Soc. 28, 456), vinyl and ally] 
esters of fa t ty  acid products (Harrison & Wheeler--J .  Am, 
Chem. Soc. 73, 839), styrene-oil products (Falkenberg--J .  Am. 
Oil Chemists' Soc. 28, 496), and 2-chloroallyl ]iinoleate-styrene 
copolymerization (Dyer & Meisenhelder--J.  Am.. !Chem. Soc. 73~ 
1434). Kappelmeier et al. (Verfkronielc 23, 263; Deut, Farben 
Z. 5, 233; Paint Technol. 15, 477; Pallet, Oil ~ Chem. Rev. 114, 
No. 3, 16) analyzed styrenated drying oils by solvent segrega- 
tion and determining the saponification value and other char- 
acteristics of the fractions. These results were discussed in re  
lation to theoretical and technical considerations. 

The alkyd product inventions were a reaction product of dry- 
ing oil, polyalcohol ester with monoalkenyl, and polycarboxylic 
acid (Rust--U.  S. 2,570,385), a product of maleie anhydride, 
fa t ty  acid ester of unsubstituted alcohol, and boric acid (Kos- 
min--U.  S. 2,569,420), polymers of maleic-fatty acid adduets 
and bisazolines (Rowland--U. S. 2,547,497-8), method of react- 
ing nondehydrated castor oil with maleic anhydride (Ullmann--  
U. S. 2,502,606), condensation products of rosin, maleic anhy- 
dride, linseed oil, diethylene glycol, and glycerol (Adams--U.  
S. 2,537,949), resinous product of pentaerythritol, rosin acids, 
and a,fl-unsaturated polyearboxylic acid or anhydride (Rhei- 
nieck--U. S. 2,569,495), alkyd resins modified with unsaturated 
fa t ty  acids (Wittcoff & R o a c h - - U .  S. 2,572,085-6), synthetic 
fa t ty  acid-polyhydric alcohol esters modified with phthalic an- 
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hydr ide  and  lead  ( J o r d o n  & W i t t c o f f - - U .  S. 2,579,499), a rosin,  
maleic  acid, and  glycerol  p roduc t  (Kobbe--Ger. 801,737); al- 
kyd  resin m o d i f e d  wi th  ( h y d r o x y m e t h y l ) m e l a m i n e  and  4,4'- 
b iphenyld i - su l fony]az ide  to yield a f o a m  res in  ( O t t - - U .  S. 2,- 
532,240), oil-modified and  cel lulose-derivat ive-modified a lkyd 
res in  (Scholz & T a y l o r - - U .  S. 2,553,682), and  m e a n s  of im- 
p rovement  of  male ic  adduc t s  by solvent  s eg rega t ion  (Heiber-  
g e r - - U .  S. 2,537,134). The commun i ca t i ons  g iv ing  p rac t i ca l  in- 
f o r m a t i o n  on a lkyds  were on m a k i n g  va rn i sh  wi th  the  p roduc t s  
f r o m  grape  seed oil (Zaccarini--Ind. vernice, Milaw, 5, 51) and  
wi th  oiticica oil (Lefts--Ibid.  2, 295) ; m a k i n g  t he  res ins  wi th  
safflower oil ( T h u r m o n d  et al.--J. Am. Oil Chemists' Soc. 28, 
354) and  wi th  l inseed,  tobacco seed, safflower and  coconut  oils 
( K a p u r  & S a r i n - - J .  Scr Ind. Researvh, India, lOB, 94).  

Other  r e s ins -d ry ing  oil composi t ions  were made  by  r eac t ing  
oils with  dial lyl  i sop ropy l ideneb i s - (phenoxyace ta t e )  (Rus t  & 
Canf ie ld - -U.  S. 2,563,873), with  2- fura ldehyde  and  mes i ty l  ox- 
ide ( H a r v e y - - U .  S. 2,565,685), with  acrolein ( W h e t s t o n c - - U .  
S. 2,568,426), wi th  oxygen  gas  previously  passed  t h r o u g h  ke- 
t ene  or diketene ( K e e n a n - - U .  S. 2,555,976), with  crotonalde-  
hyde  ( F i t z p a t r i c k - - U .  S. 2,554,528), with  phenols  ( G r e e n l e e - -  
U. S. 2,542,664), with  d ry ing  hyd roca rbon  oils, and  a ldehydes ,  
or ketones  ( G e i s e r - - U .  S. 2,565,654), with  pheno l - fo rma ldehyde  
resins (Miiller--Deut. Chem. Ztg. 2, 207),  wi th  d iamines  (Brad-  
l e y - - U .  S. 2,555,111), and  wi th  u rea  (Eckcy  & A b b o t t - - U .  S. 
2,574,864). The las t  produced a resin in te rmedia te .  

Technical  i n f o r m a t i o n  on d ry i ng  oils, the i r  der ivat ives ,  and  
adduc t s  made  f r o m  them was recorded wi th  respect  to the  mak-  
ing  of cau lk ing  compounds  (Figliolino--Paint Varnish Prod. 
/d,  No. 6, 17) and  l inoleum (Schnlidt--Farben, Laelce, An- 
striehstoffe 4, 373),  and  for  use as core-bonding agen t s  (Whi t e  
--Oil  Colour Trades J. 114, 1342). A pa t en ted  core-b inding  
agen t  conta ined  d r y i n g  oil and  small  a m o u n t s  of  meta l  dr ier  
and  peroxide compound  ( M o s e r - - U .  S. 2,556,335). Produc t s  
su i tab le  as l inoleum bases  or sinlil ' tr faet icc  were m a d e  by 
chlor in . t t ing r u b b e r - f a t t y  "~eid mix tu re s  ( S o m m e r s - - U .  S. 2,- 
53(;,579). D r y i n g  oil po lymers  wcre nsed as h inders  for  fibers 
of  a newly p a t e n t e d  brake  l in ing  ( K u z m i c k - - U .  S. 2,539,63l). 

The new drier  composi t ion  inven t ions  comprised  mix tu r e s  of  
meta l  s(mp dr iers  wi th  o -phcnan thro l ine  or a ,a ' -d ipyr idyl  
( W h e c l e r - - U .  S. 2,565,897), and with es ters  of  lower alcohols 
wi th  lactic and  t a r t a r i c  acids ( l ' a c k e r - - U .  S. 2,531,/t(;0). Gor- 
b'~cll & Bukowiecki  (Fette u. Scifcn 53, 631) descr ibed two 
nficro-nmthods for  :evaluat ing dryers  and  the  a m o u n t s  necessary .  
One depended on the  d is tor t ion  of a. (lrt)lflet of  d r i e r - con ta in ing  
oil en glass  f iber ,  and  the  other  dealt  with  us ing  chromotog-  
ral)hy paper  as the  holder  for  the  oil sample .  

WATE~-I~SOI~OBIm Mv;'rAI, SOAPS AND I~UliliH?ANTS. A m o n g  
meta l  soap l i t e r a tu re  a l)atcnt  (Ke l ) r i eh - -Br i t .  (;50,H;/t) was on 
r eac t ing  lead oxide ~ wi th  f a t t y  acids  for  l)aint imrposes ,  and  the  
reviews (lIadert--Fette n. Seifen 52, 741; Licata--Paint Oil 
Chem. Rev. 114, NO. 13, 16; Nebbin--Oh'aria 5, 90) conta ined  
genera l  i n f o r m a t i o n  on proper t ies  and  alq)li(.ntions of the  soa,)s, 
while the  other  i n f o r m a t i o n  on the  soaps  in this  sulnl ivis ion 
pe r t a ined  to the i r  use  in lubr icants .  

New conf i rmat ions  t ha t  ahml i num soap gels were made  of  
d i f a t t y  acid sa l t s  of  a l u m i n u m  in solution wi th  f a t t y  acids  were 
based on phase  equi l ibr ium d a t a  1)etween acid solut ions ;ind the  
solid soap (Black  & A l m i n - - A e t a  Ch.e'm. Stand. /j, 1401), on the  
hc ' l t  of  react ion of f a t t y  acids :lad a l u m i n u m  "dkoxidcs (Al-  
exander  & Gray--Prec. Roy. See., London AfO0, 162), the  de- 
gree of assoc ia t ion  in solut ion,  effect of  mois ture ,  and  the  
sp read ing  p roper t i e s  (McRober t s  & Sehuhnan--lbid. 136). 
These publ ica t ions  and  two others  on gel l ing charac te r i s t i cs  of 
the  a l u n d n u m  soaps  (Parry--Ibid. 148, Cheremis inoff  & S t u m p f  
- -Am.  Paint J. 35, No. 42, 94) re la ted m a n u f a c t u r i n g  tcch- 
niqne, composi t ion  of the  gel, and  solvent  to viscosi ty  or plas-  
t ic i ty  and  other  p roper t i es  of  in te res t  in lubric '~nt m a n u f a c t u r e .  
An  ent irely new m e a n s  of d e m o n s t r a t i n g  tha t  a l u m i n u m  soap in 
gels does not  exis t  as the  t r i f a t t y  acid der iva t ive  was based  on 
the  inabi l i ty  of  a l u m i n u m  t r i l au ra t e  made  fronl  a l u m i n u m  tri-  
me thy l  and pure  laur ie  acid to fo rm gels in hydroca rbons  unless  
mois tu re  was p re sen t  to hydrolyze off some f a t t y  ac id  (Me- 
Rober t s  et al.--J. Chem. Soc. 1950, 2082). 

Phys ica l  d a t a  were recorded on var ious  meta l  soap-hydrocar-  
bon sys tems  which should be technical ly  useful .  B~merjee & 
] ' a l i t  (J. India~ Chem. Soc. 27, 385) de te rmined  the  dipole 
momen t s  of  oleates  of  zinc, copper,  m a g n e s i u m ,  nickel, lead, 
and  calcium in benzene.  Chercmisinoff  (J. Am. Oil Chemists' 
See. 28, 278) recorded the  water  solubil i ty,  acetone solubi l i ty ,  
so f t en ing  point ,  gel t empera tu re ,  and  gel color of  several  silver 
soaps.  The gel l ing,  in th is  work, was observed in xylene.  The  
rheologic proper t ies  of  a l u m i n u m  s t ea r a t e  (Rager--Rev. inst. 
franc, petrole 5, 311),  and  soaps of sodium, l i th ium,  and  alu- 

m i n u m  (Moses  & Puddington--Can. J. Chem. 29, 996) d ispersed  
in hydroca rbon  oils were de termined .  These  d a t a  con ta ined  in- 
f o r m a t i o n  on the  re la t ion  of t e m p e r a t u r e  and  concen t r a t ion  to 
viscosi ty ,  or shear ,  and  th ixo t ropy .  A t h e r m a l  ana lys i s  of  the  
sy s t em sodium s t ea ra t e -ce t ane  was made  to a sce r t a in  the  s t a t e  
of  the  sys t em at  va r ious  t e m p e r a t u r e s  and  concen t r a t ions  
(S t ress  & A b r a m s - - J .  Am. Chem. See. 73, 2825).  An  invest i -  
ga t ion  on the  pep t i s a t i on  of zinc soap wi th  organic  compounds  
showed t ha t  organic  bases  were mos t  efficient ( T u g h a n  & P in k  
- -J .  Chem. Soc. 1951, 1804). An  x- ray  d i f f rac t ion  s t u d y  of cal- 
c ium s t ea ra t e  m o n o h y d r a t e - c e t a n e  sys tems  led to pos tu l a t i ons  
t ha t  the  solid soaps  cons is ted  of r egu la r  mice l la r  layers  super-  
imposed  wi th  s t ack ing  disorder ,  and  t ha t  wa te r  enhanced  the  
s t ab i l i t y  of  the  sy s t ems  by  i ts  effect on the  colloid s t r u c tu r e  
r a the r  t h a n  by a reac t ion  to f o r m  calcium s t ea ra t e  m o n o h y d r a t e  
(Vold & S m i t h - - J .  Am. Chem. Soc. 73, 2006). 

I n  an  inves t iga t ion  on lubr ica t ion  of  rough  steol su r faces ,  
soaps  were the  mos t  effective l ub r i can t ;  f a t t y  es ters  were less 
effect ive;  and  hyd roca rbons  were poor lubr ican t s  (Barwel l  el 
al .~Phys,  of Lubrication, Brit. J. Applied Phys. Suppl. 1, 
1951, 44).  I n  this  work the  metal l ic  ion or the  acid rad ica l  in 
the  soaps  had  l i t t le effect  on f r i c t ion  other  t h a n  t h a t  a t t r ib -  
u ted  to the  phys ica l  s t a t e  of the  lubr ican t .  Glass  & R u b i n  
(Inst. Spokesma~ 14, No. 11, 7) in a d iscuss ion on greases  de- 
scr ibed p roduc t s  su i tab le  wi th in  the  r ange  of - -65  to 250~ 
and  men t ioned  t h a t  some will f unc t i on  a t  - - 100~  He  s t a t ed  
t h a t  an  immedia te  objec t ive  was a g rease  su i tab le  up  to 400~ 
for  use  by the  Air  Force.  A method  for  t e s t i ng  h igh - t empera -  
ture  pe r fo rmance  of g reases  was  based  on p a c k i n g  in to  ba l l  
bea r ings  and  thei r  u se fu l  l ub r i ca t ing  lives de t e rmined  b y  the  
nunlbcr  of  hours  the  b e a r i n g  would run  before  seizure or l a rge  
power consumpt ion  t akes  place ( F i n n - - I b / d .  No. 9, 7) .  

A cont inuous  grease  m a n u f a c t u r i n g  p l an t  was des igned  by  
Stevens  (U. S. 2,542,159). B a r i u m  soaps  were used as the  soap 
cons t i t uen t s  of  p roduc t s  stal)lc to 200~ TM. (Carmichae l  & Arm-  
s t r o n g - - U .  S. 2,56/t,561). Soaps of  myr i s t i e  acid ( P a r y e a r  & 
B r a y - - U .  S. 2,5/t2,570), isomerized and  1)olymeN',ed acids  
( W h i t n e y - - U .  S. 2,5/t5,126), dimerizcd acids  (Aslfley & Mason  
- -U.  S. 2,555,10~), cas tor  oil acids ( l )avics  & No '~d- -U.  S. 2,- 
5(;6,793; N. V. de I~.ltaafschc Petrol. Maatschappij--Dutch 66,- 
982; Union  Oil (:o.--Fr..9/j3,251); f a t t y  aeids  c o n t a i n i n g  mer- 
ea.l)tans (Morway  & S m i t h - - / / .  S. 2,5(;7,02,$), and tal l  oil f a t t y  
acids  (Morway  & I ( ( f l f cnbach- -U.  S. 2,576/)31) were used  in 
grease  n m n u f a c t n r e  tu ol)tain Sl)ccial l)roperties such as h igh  
t emper ' l tu rc  res is tance ,  water  resist.Nice, "tnd desired consis t-  
ency. Improvemen t  of  s t ab i l i t y  in greases  was obta ined  by 
�9 Ldding polymer-l ike eoml)ounds con ta in ing  four  moles of  alkyl- 
sueeinie  .leid with two te rmin .d  s tcar ' l te  radicals  (Knowles ,  
ct al.--U. S. 2,528,373). Sarb i t an  triolc.Lte ( O ' l l a l h ) r a n - - U .  S. 
2,5(;2,81~) and  a l ip lmtie  a lcohol- f ' l t ty  acid es ters  ( M o r w a y - -  
U. S. 2,565,981) were added  to greases  to improve the  phys ica l  
s t ruc ture .  Other  soap greases  were l) ' t tented in which n o n f a t t y  
cemlumnds  were used "is modifiers  ( O ' l l a l h ) r a n - - U .  S. 2,53~,- 
~)53; l~ondi - -U.  S. 2,s Smith  & C a n t r e l l - - U .  S. 2,545,- 
11/t; Morway,  ct al.--U. S. 2,57(;,032-3). 

The f a t t y  eoml)ounds added  to lubr ican t s  to inh ib i t  corrosion 
were f a t t y  ketone-ldU)sldmrus pentasul f ide  reac t ion  p roduc t s  
( l l u g h c s - - U .  S. 2,553,538), su l fu red  f a t t y  amines  or sperm oil 
( l l u g h c s  & B a r t l e s o n - - U .  S. 2,553,586), f a t t y  se lenomcrcap t ' tns  
(S t ewar t  & (.*l.lyton--U. S. 2,5/~3,734-5), condensa t ion  p roduc t s  
of  cas tor  oil f a t t y  ac ids  .l.nd sul fonic  acid compounds  (Rued- 
r i c h - - U .  S. 2,55(;,108), s imi la r  p roduc t s  wi th  p e n t a c r y t h r i t o l  
oleate (Zimmer ,  et al.--U. S. 2,560,202); zinc d ixy ly l s t ea ra t e  
(Zisman,  ct al.--U. S. 2,539,504), and  zinc d lphcny l s t ea r a t e  
(Z i sman ,  et al.--U. S. 2,539,503). The f a t  der iva t ives  p a t e n t e d  
as pour  poin t  depressors  for  l ub r i can t s  were a pyro ly t ic  p roduc t  

o f  f a t t y  acid hal ides  (Mikeska  & L i p p i n e o t t - - U .  S. 2,525,07(;), 
polyallyl  esters  of  f a t t y  ac ids  ( B u t l e r - - U .  S. 2,5/~1,(;86), and  
polymcr izcd  f a t t y  a c id - f a t t y  alcohol es ters  ( E v a n s  & Wh e t s to n e  
- -U.  S. 2,52~,563). The new viscosi ty  intprovers  were polyvinyl  
es ters  of  f a t t y  acids (Por t ,  et al.--Ind. Eng. Chem. /~3, 2105),  
copolymcrs  of allyl f a t t y  acid esters  wi th  dial lyl  or d iv inyl  
p h t h a l a t e  (La r sen  & Marple- - -U.  S. 2,5/~1,590), cmnplcx  com- 
pounds  of dicarboxyl ic  acid, f a t t y  acids and  alcohols (Mikeska  
& S m i t h - - U .  S. 2,559,510), and  react ion p roduc t s  of  phosphorus  
pentasul f ide  on u n s a t u r a t e d  f a t t y  ma te r i a l s  ( M u s s e h n a n - - U .  S. 
2,566,2/d). Phospho rus  con ta in ing  f a t t y  ma te r i a l  was used  as 
an  a n t i o x i d a n t  addi t ive  ( M e D e r m o t t - - U .  S. 2,5/~5,158). Glycol 
and  glycerol  esters  of  olcic acid were pa t en ted  as ex t reme pres- 
sure  addi t ives  ( S t u c k e r - - U .  S. 2,5/~1,789). 

L u b r i c a n t  oils were der ived f rom f a t t y  oils. Methods  of  pre- 
p a r i n g  and  po lymer iz ing  squalene for var ious  l ub r i can t  uses  
were descr ibed ( I sh ikawa ,  et al.--Repts. Sci. Research Inst., 
Japan 2/~, 244, 398, 401; Yamaguch i ,  et al.--Rept. Inst. Sci. 
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Teehnol. Univ. Tokyo ~, 16, 83). Catalytic polymerization of 
non-drying and semi-drying fat  oils with the use of antimony 
trichloride as the catalyst yielded suitable lubricants (Meer- 
burg--U.  S. 2,558,49.~). Blown rape oil was mixed with mineral 
oil lubricant (Sharma, et al.--Proc. Ann. Convention Oil Tech- 
noL Assoc., India 2, 6). Lubricant hydrocarbons were prepared 
by hydrogenating ( M u r a t a - - J a p a n  176,128), and pyrolyzing 
(Bhasin & Aggarwal- -J .  Set. Ind. Research, India, 9B, 298; 
Ishikawa, et al.--Repts.  Set. Research Inst., Tolcyo, 24, 239; 
Ueno & Sigeno--J .  Chem. Soc. Japan Ind. Sect. 5"2, 164) fa t ty  
material. Motor fuel was also produced in these processes. 
Practical experiences on using castor oil (Mathur et al .--J.  
Sci. Ind. Research, India, 9B, No. 5, 121) and several little 
known seed oils (Thiagarajan & Sr ikantan--J .  Indian Che~. 
Soc. Ind. ~. News Ed. 13, 163) as lubricants were published. 

s derivatives were prepared for special lubricant pur- 
poses. A watch lubricant consisted of the monophenyl and 9- 
and 10-phenylstearic acid esters of glycol (Mart in--U.  S. 2,- 
53~,611). A lubricant for use ou the bearings of the dial of 
telephones consisted of a mixture of aluminum soap, a polycar- 
boxylic acid of at least 16 carbon atoms, and dibutyl phtha]ate 
(Bloomenthal & Wood--U. S. 2,530,80~). One for wire rope 
contained hydrogenated fish oil acids, metal soaps, petro]emn 
sulfonate, fa t ty  phenyl amine, and wool grease Mowray & 
Zimmer--U. S. 2,556,289). 

The Iiteratnre on textile oils included a review of new in- 
formation on producing textile olein (Schlenker--Sei fen-61e-  
Fette-Wachse 77, 306), a description of the use of atomizers to 
distribute oleins on wool in a manner that inhibits oxidation 
(Vallee--Bull .  mens. ITERG 4, 513), and a record of results 
obtained on stabilizing oleins with antioxidants, by aging with 
lead salts, by removing linoleic acid by solvent segregation and 
other means (Francois & Jui l lard-- lbid .  5, 173, 186, 238). 

The fat  additives for mineral oils and oil emulsions used as 
cutting oils were partial esters of fa t ty  acids and aliphatic 
hydroxy polycarboxylic acids (Blake--U. S. 2,531,801), rosin 
soaps (Dixon--U. S. 2,563,588), sulfated fa t ty  oils ( I sh i i - -  
Japan 175,991), fats sulfured at 50-100~ (Sperry -U. S. 2,- 
577,636), and soap or detergents (Sehott & Lsng- -U.  S. 2,- 
540,795). 

PI~'P.~.RA, TION ~ Or FATTY ACIDS~ FATTY ]~STERS, FATTY KE- 
TOI'~ES, AND NITI~OGEIN v AND HYDROC.~BON DERFv'ATIVES OIP FATS. 
Linoleic acid and some of its isomers were synthesized to study 
the properties of the pure compounds (Walborsky, et ah- -J .  
Am. Chem. Soe. 73, 2590; Gensler & Thomas--Ibid.  4601; How- 
ton & Davis--J .  Org. Chem. 16, 1405) and because of their 
physiological interest (Schmid & Lehmann-- t te lv .  Chim. Acta 
33, 149~). Oleic acid isomers were synthesized to gain informa- 
tion for methods of isolation, purification and determination of 
the acids in natural fats (Brown, et al .--J.  Am. Oil Chemists'  
Soc. 28, 416; Gensler--J.  Ant. Chem. Soc. 72, 1071). The C~ to 
C.~ saturated acids were synthesized from lower aliphatic chlo- 
rides and dicarboxylic acids (Sobotka & Stynler Ibid. 72, 
5139). Fa t ty  chlorides were converted to homologous fa t ty  
acids containing an additional carbon atom by the Arndt-Eister 
reaction (Vandenheuvel & Yates--Can.  J. Research 28B, 556). 
Arosenius, et al. (Arkiv. Kemi  Mineral Geol. 26A, No. 19, 20 
pp.) synthesized various acids and their amides with 13 to 35 
carbon atoms and recorded their general properties and crys- 
talline structure as determined by x-rays. A method of reduc- 
ing the chain length of fa t ty  acids by exactly two carbon atoms 
involved forming the chloride, a-brominating this, debromina- 
tion, and saponifying (Hunter & Popjak--Biochem. J. 50, 163). 
The recent literature on fa t ty  acid synthesis was reviewed by 
Breusch (Fortdehr. Chem. Forseh. 1, 567) and Seher (Fette u. 
Sei fen 53, 692). Many branched chain fa t ty  acids were also 
synthesized in connection with biological investigations and 
studies of the properties of the compounds (Dickman--Rev. 
faeulte set. univ. ls tanbul  15A, 108; Cason, et al . --J .  Org. 
Chem. 15, 850, 1170, 1177, 1181; Moroe--J.  Pharm. Soc. Japan 
71, 116, 121, 123; Weitzel & Wojahn--Z.  Physiol. Chem. 285, 
220). In work on catalyzed esterification of branched-chain 
acids with methanol, the side chain seemed to increase the 
polarity of the carboxyl group (Schulte & Kirschner--Fet te  u. 
Seifen 53, 267). 

Specific fa t ty  acids were prepared for technical purposes. 
Moore (Paint, Oil ~ Chem. Rev. 114, No. 1, 13) published in- 
formation on the uses of dimer fa t ty  acids in the paint and 
o~her industries. The use of esters of dimeric acids as nondry- 
il)g adhesives was patented (Wingfoot Corp.--Brit .  585,66/~). 
Frey (U. S. 2,525,889) increased the chain length of normal 
fa t ty  acids by heating with isoparaffi~s in the presence of hy- 
drogen fluoride. Fat ty  acids were arylated for the production 
of germicides (Asano, et al . --J .  Pharm. Soc. Japan 70, 622; 

Shinozaki & Ishimoto--J .  Soc. Chem. Ind. Japan 45B, 81). 
Peroxides developed in fa t ty  material with enzymes were suit- 
able for bleaching fats and baked food products. Epoxidized 
oils and fa t ty  acids were patented as intermediates for the 
manufacture of plastics (Swern & Findley--2,567,930, 2,569,- 
502). Hydroperoxide fat ty acids were useful for the flotation 
concentration of minerals (Bishop, et al.--U. S. 2,535,3.~4-5). 
Chlorinated fa t ty  acids were patented as plasticizers for pro- 
teil~ colloids (Molteni--U. S. 2,530,~39). Optimum methods of 
preparing fa t ty  chlorohydrins by reaction of fat ty acids or the 
esters with chlorine gas or hypochloritcs were developed (Nau- 
de t~Bulh  soc. ehim. France 1950, 842). Patented polishing 
(Lupo--U. S. 2,545,291), leather softening (Gelinas--U. S. 2,- 
580,167), and buffing (Young--U. S. 2,570,90/~) compounds 
contained fa t ty  acids, and other fa t ty  derivatives. 

Specific triglyeerides (]3aer & Newcombe--Can. J. Chem. 29, 
812), 1,3-diglycerides (Bunt & Lange- -J .  Ant. Chem. Soe. 73, 
3926) and difatty-L-a phosphatidic acids (Baer - - J .  Biol. Chem. 
189, 235) were prepared to examine those properties which 
would aid in the study of comparable natural materials. Prep 
aration procedures and properties were also recorded on long 
chain alcohol esters of fat ty acids (Crowe & Smith--J .  dn~. 
Chem. Soc. 73, 5401), mixed esters of lactic and fa t ty  acids 
(Fein-- Ib id .  5870), and vinyl fa t ty  esters (Swern & Jo rdon- -  
Org. Syntheses 80, 106). Optimum conditions for preparation 
of methyl-fatty acid esters directly from fats by reaction with 
methyl sulfate were published (Young & Craig--J .  Am. Oil 
Chemists'  Soc. 28, 521). 

Various fa t ty  acid esters were made for technical purposes. 
Esters of oleic acid with unsaturated alcohols were made for 
use as intermediates for useful polymerized products (Swern 
& Diekel--U. S. 2,527,597 ). A continuous process was designed 
for aeylating castor oil (Fisher & Fein--U.  S. :~,56"2,900). A 
mixture of monoorieinoleate esters and alkali borates was used 
in liquid rust-proofers (Burghar t - -U.  S. 2,566,923-6). Castor 
oil orthosilicate gels were used to impregnate paper-wound 
electric capacitors (Miller & F l o w e r s - - U .  S. 2,544,3~2). An 
antibiotic chloromycetin preparation was in the form of chloro- 
mycetin pahnitate (Larkin--Proe.  Soc. Exptl .  Biol. ~ Med. 78, 
191). 

t teptanal and hendecenoic acids were manufactured by heat- 
ing ricinoleic esters on metal or quartz surfaces (Soc. Organico 
- - F t .  952,985). Lauraldehyde was produced by dehydrogenat- 
ing dodecyl alcohol at 310-20 ~ in the presence of metal oxide 
catalysts (Ueno, et al . --J .  Chem. Soc. Japan, Ind. Sect. 52, 
140). Condensation of oleic acid with formaldehyde yielded 
(% keto-aldo and keto-hydroxy-acids, semicarbazone and a di- 
semicarbazone (Pigulevskii & Tatarskaya--Zhur.  Obshehei 
Khim. 20, 1456). 

The descriptions on manufacture of fa t ty  alcohols from fats 
contained methods based on sodium reduction (Pryde- - J .  Am. 
Oil Chemists' Soc. 28, 16), on special hydrogenation processes 
(Ueno--J .  Chem. Soc. Japan, Ind. Sect. 52, 53; Warren--Chem. 
Eng. 58, No. 6, 117; Peppel--U.  S. 2,538,03/4), or a combination 
of alkali treatment and hydrogenation (Orth--Ger. 803,832), 
by means of using calcium-sodium mixtures, recovered from the 
electrolytic manufacture of sodium, for the reduction of the 
fats (Calingaert--U. S. 2,5~3fl99), and on extracting the alco- 
hols from reduced fats and saponified sperm oil (Bliuoff--U. S. 
2,580,042). 

The new data on characteristics of fa t ty  alcohols included a 
record of refractive indexes of pure and mixed C~ to C~ alco- 
hols (Paquot--Oleagineux 5, 644), the polymorphism observa- 
tions of n-hexadecanol and n-octadecanol (Kolp & Lut ton- -J .  
Am. Chem. Soc. 73, 5593), and the behavior of ricinoleyl, linolyl, 
and linolenyl alcohols with regard to viscosity, polymerization 
and change in unsaturation (Jacini~Chimica e indnstria, Mi- 
lan, 32, 268). 

Decarboxylation of fa t ty  acids by a-particle radiation oc- 
curred with greater ease as the size decreased from C~ to C: 
(Whitehead, et a l ~ J .  chim. phys. 48, 184). Other means of re- 
moving the carboxyl groups of fa t ty  acid to produce the hydro- 
carl)on were by hydrogenation with zinc chloride and moisture 
as catalyst (Wakayama--J .  Soc. Chem. Ind. Japan 50, 116), 
by reaction with phthalic anhydride (Petru--Chen~. L i s ty  ~3, 
75; Waldmann & Petru--Chem. Ber. 83, 287) and by reaction 
of persulfatcs on soaps (Kolthoff & Miller--J .  Am. Chem. Soc. 
73, 5118). 

Patents  assigned to Armour & Company described the proc- 
ess and equipment for manufacture of fa t ty  acid nitriles by 
reaction with ammonia (U. S. 2,546,521; 2,555,606), refining the 
nitriles by treatment with phosphoric acid (U. S. 2,548,369), 
and their hydroxylation by sulfating and hydrolysis of the sul- 
fate radical (U. S. 2,558,666). The products were intermediates 
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for  p las t ics ,  f lo ta t ion agents ,  and  de tergents .  Rubber- l ike  com- 
posi t ions  were p repa red  f rom the  ni t r i les  by vu lcan iz ing  wi th  
bu tad iene  po lymers  (Ra l s ton  & Cor l ey - -U .  S. 2,56~,857). Hy- 
d rogena t ion  of f a t t y  amides  wi th  me ta l  oxide ca t a lys t  yielded 
alcohols (Ueno,  et al . --J .  Soc. Chem. Ind. Japan 45B, 214).  

Other  n i t r o g e n - f a t t y  der ivat ives  were made  for  special  pur-  
poses. F a t t y  q u a t e r n a r y  p y r i d i n i u m  sal ts  were p a t e n t e d  as 
water  repel lent  coa t ing  composi t ions  ( G r e e n - - U .  S. 2,557,653). 
React ion  p roduc t s  of f a t  wi th  po tya lky lenepo lyamines  provided  
corrosion inh ib i to rs  (Whi t e  et al.--U. S. 2,568,876). The ant i -  
sept ics  and  insect ic ides  p repa red  by T a k a h a s h i  & Kondo  (J .  
Pharm. Soc. Japan 67, 223) were d i subs t i t u t ed  f a t t y  p iper id ine  
compounds .  

Deterioration 
REVIEWS. The genera l  d iscuss ion and  review papers  on f a t  

spoi lage were wr i t t en  on methods  for t e s t i ng  for  spoi lage 
(Sokolov & Mirkin- -Myasnaya  Ind. S.S.S.R. 21, No. 6, 69; 
Beadle--Advances in Chemistry Ser. 3, 55 ; Z i n o v ' e v - - M y a s n a y a  
Ind. S.S.S.R. 21, No. 6, 70),  de t e rmina t ion  and  inh ib i t i ng  ran- 
cidi ty in fish oils (Szybalski--Prze~nysl Chem. 6, No. 29, 262),  
p rese rva t ion  of  f a t s  and  oils (van  der Ley--Seifen-Ole-Fette-  
Wachse 77, 355), oxidat ive  reac t ions  in f a t t y  m a t e r i a l  (TSufe l  
- - F e t t c  u. Seifen 53, 558; Sims--Can. Chem. Process Inds. 35, 
125), de t e rmina t i on  of the  oxidat ive  processes (Fiedlcr--Sei fen-  
{~lc-Fette-Wachsc 77, 137) and  s tab i l i za t ion  of f a t t y  ma te r i a l s  
(Cartwrlght--Soap Perfumery ~ Cosmetics 2/~, 47) .  A repor t  
on chemicals  in foods to the  Associa t ion  of Food  and  D r u g  
Officials con ta ined  some i n fo rma t i on  on su i t ab i l i t y  of  u s ing  
a n t i o x i d a n t s  (Lehman--Assoc.  Food ~ Drug Officials of U. S. 
t5, 82). 

TESTING FOR DI~T~L'%IOIgATfON. Several  iuves t ig ' t t ions  concerned 
the  m e a s u r e m e n t  of  the peroxide vahm. Three  s tudies  involved 
the  use of  ferr ic  t h ioeyana te  as the  ana ly t i e ' d  reagent .  (}olden 
(J. Anl.. Phar,m. Assoc. /d), l l 9 )  found  the me thod  simple,  
accura te ,  and  requ i r ing  75-90% less t ime t h a n  the  Swif t  act ive 
oxygen method,  l)evi & Ray (Current Sci., Italia, 19, 243) 
considered the  method  more  sensi t ive  th ' tn  the  l~ea iodouu,tr ic 
de te rmina t ion .  Kol thof f  & Medal ia  (Anal. Chem. 23, 595) con- 
si(h,red the  me thod  rap id  but  less accura te  than  iodometric 
me thods ;  consequent ly ,  they  emphas ized  its u se fub ,e s s  only for  
eoutroI work where  relat ive 1)croxide v:ducs were desired. Of 
two nmdif ica t ions  of the  iodometr ie  deter ln in ' l t ion of peroxide 
v.doe only one was a combina t ion  of the  Wheeh,r  and l~ea 
procedures  ( M u k h e r j e e - - J .  l~Jdian. Chem. ,%c. 27, 87),  and  the 
oiher  w'~.s on s t anda rd i za t i on  of the procedure  used in Rus- 
sia so t h a t  resu l t s  would bc cons is ten t  (I)rozdov & S t a r i k o v a - -  
Myasnaytt Ind. S.S.S.R. 22, No. 3, 52).  Clea.uing g lassware  
with syn the t i c  de t e rgen t s  r a the r  thltn with the  usua l  chromate-  
su l fur ic  acid cleaner  improved repreducil~ility of s tab i l i ty  re- 
sa l ts  by the  Swif t  act ive oxygen  method  (Fore  ct al . --J ,  lira. 
Oil ('lwmists ~ See. 28, 73). An oxygeu-absor ld ion  'q) l )aratus  
for  m e a s u r i n g  the  induct ion  l)criods of f a t s  compr ised  a syr- 
inge which cont rac ted  duc to a reduct ion  in oxygen  thereby  
op(,ning "m electric circni t  - t r ranged wi th  a clock for  t i m i n g  
( ] l u n t e r - - J .  Am. Oil Chemists'  See. 28, 160). 

Several  s tudies  were on the  a ldehyde  rea,ctions of spoiled 
fa ts .  P a t t o n  e t a l .  (J. Am. Oil Cbvndsts'  Soc. 28, 391) appl ied 
the Kre i s  color reac t ion  to 31 cxunpounds which  they  t h o u g h t  
were l ikely p roduc t s  of f a t t y  decomposi t ion  duc to spoilage.  
They ob ta ined  posi t ive tes t s  with malonic  d ia ldehyde,  nlalonic 
d ia ldehyde  diaeetal ,  oxidat ion  p roduc t s  of  t r ime thy lene  glycol, 
amt ox ida t ion  p roduc t s  of acrolein, t lowevcr ,  only the  colors 
ol~tained wi th  the  first ~nd t he  las t  of  the  above products  were 
spee t ra l ly  s imi l a r  to the  Kre i s  cohn's developed wi th  rancid  
fa ts .  I 'ool & K]ose (Ibid. 215) used a ch roma t og raph i c  method  
to isolate monoa]dehydes  f rom rancid  fa ts .  I n  th i s  me thod  the  
a ldehydes  were conver ted to the. hydrozones  and  observed spec- 
t rometr ica l ly .  A method  for  de tec t ing  de te r io ra t ion  in milk 
f a t  depended on the  in f r a red  spec t rophotomet r ic  observat ions  
for ketones  or a ldehydes  SOl)tin,ted f rom the  f a t  by s team 
vola t i l iza t ion  ( I Ienick--Food Tcch. 5, 145). Drozdov & Mater-  
r a n s k a y a  (Myasnaya Ind. S.S.S.R. 22, No. 2, 30) modified the  
Krcis  t es t  to ob ta in  quantit '~s results  by  s t a n d a r d i z i n g  the  
detai ls  of  the  procedure  and  p r epa r i ng  color s t a n d a r d s  for  
m e a s u r i n g  the  in t ens i ty  of the  color produced.  

Two s tudies  on ranc id i ty  were records of object ivc  and  sub- 
ject ive tes ts  on var ious  f a t s  (Guim'~r'~es & Pechnik--Engen- 
haria e qu, im, 1~,io de Janeiro 3, 18; Sudachenhov--Myasnaya 
Ind. S.,g.S.R. 22, No. 4, 29).  The  l imi ta t ions  of t he  tes t s  wi th  
regard  to quan t i t a t i ve  and  comptlra t ive  aspec t s  wcre discussed.  
A s imi lar  s t u d y  was made  on the  f a t  of  pork p roduc t s  (Nau-  
m a n n  et al . --Food Tech. 5, 496). 

Methods  of  t e s t i ng  in connect ion wi th  de te r io ra t ion  of  f a t s  
also included ana lyses  for  a n t i o x i d a n t s  in f a t t y  p roduc ts .  
Mahon  & C h a p m a n  (Anal. Chem. 23, 1120) f o u n d  t h a t  2,6- 
d ich loroquinonchlor imide  was a be t t e r  r e agen t  t h a n  fe r r ic  chlo- 
ride for  de t e rmina t i on  of bu ty l a t ed  hydroxyan iso le  a n t i o x i d a n t  
in fa t s .  A me thod  for  de t e rmin ing  propyl  gal la te ,  b u t y l a t e d  
hydroxyaniso le ,  no rd ihyd rogua i a r e t i c  acid, and  tocopherol  by  
the  same inves t i ga to r s  (Ibid. 1116) depended  on s e g r e g a t i n g  
the  first th ree  compounds  f rom tocopherol  by e x t r ac t i n g  a 
pe t ro leum e ther  solut ion wi th  alcohol;  removal  of  the  f r s t  
compound  and  color imetr ic  de t e rmina t ion  wi th  f e r ro u s  tar-  
t r a t e ,  de t e rmina t i on  of the  second and  th i rd  compounds  by 
d i f fe ren t ia t ion  in ra te  of color deve lopment  wi th  ferric-chlo- 
ride-l, l ' - b i p y r i d y l  reagent ,  and  de t e rmina t ion  o f  the  toco- 
pherol  in the  pe t ro l eum e~her solut ion of  the  f a t  b y  an y  well 
known procedure.  

P e a n u t  oil pa s sed  t h rough  an  absorp t ion  co lumn co n t a in in g  
sect ions of ac t i va t ed  carbon and  filter aid, a c t i va t ed  a lumina ,  
and  a n h y d r o u s  sod ium su l fa te ,  respect ively,  had  a keep ing  t ime 
of two hours  in the  Swif t  s t ab i l i ty  tes t  and  was use fu l  for  
eva lua t ing  and  d i s t i ngu i sh ing  a n t i o x i d a n t s  f r o m  synerg i s t s ,  
and  for  the  p r e p a r a t i o n  of v i t amin - f r ee  f a t  diets  (F i sh e r  & 
B i c k f o r d - - A m .  J. Pharm. 123, 233).  

M::~OHANI~M OlV DETIgI~I0gATIOBr. K h a n ,  Brown  & D e a t h e r a g e  
(J. Am. Oil Chemist.~.' Soc. 28, 27, 105) s tud ied  the  m e c h a n i s m  
of oxida t ion  of olcates by de t e rmin ing  oxygen  consumpt ion  
and  produc t s  such as water ,  ca rbon  dioxide, pa r t i a l  ox ida t ion  
p roduc t s  and  double  bonds  in the  res idue a f t e r  au tox ida t ion  of 
syn the t i c  me thy l  oleate, me thy l  s tearola te ,  and  methyl-9,10- 
dideutorio61eate.  This  work s u g g e s t e d  t h a t  oxidat ive  a t t a ck  
was in i t i a t ed  a t  the  double  beret, p rogressed  to t h e  a-methyl-  
cnic posi t ion,  and  then involved mois tu re  f o rma t io n ,  etc. A t  
least  some of  the  hydrogen  in the  water  f o rmed  came f r o m  
the olefinic hydrogen .  Most  of  the  volati le c leavage  p roduc t s  
a r i s ing  f rom the  rup tu r e  of  the  carbon- to-carbon  bond  ap- 
peared  to be i)eroxi(tie in charac ter .  The peroxides  fo rmed  
were d i f ferent  f r om eonmmrcial ly  av 'f i lable organic  peroxides,  
for  the  fo rmer  oxidized oleate to d ihyd rexys t ea r i c  acid whereas  
the  o thers  gave low-mel t ing  isomers,  hi  subsequen t  work (Max  
& I)eatherage--lbid.  l l 0 )  s tudied  oxidat ion of 8,8,11,11-tetra- 
deuterio-ci.~'-9-octadecene and  cis-q-octadeeene. The resu l t s  were 
in te rpre ted  to indica te  oxidat ive  a t tack  a t  the  a-mcthylenie  
posit ion.  The hydrogen  of the wate r  fo rmed  did not  come 
f rom lhe a-hyperoxide  for it con ta ined  very sundl  a m o u n t s  
of  deuter ium.  

The s tudies  on au tox ida t ion  of methyl  oh.ate by Skellon & 
(lordon (Chemistry dr Industry 1951, 629) and Skellou (J .  
(!hem. ,~oc. P.)5G 2020) indicated the  fol lowing course :  fo rma-  
t ion of  hydroperoxi( le  or epoxide;  de( 'ompt,si t ioa of  these  to 
e i ther  epoxy, .ddehydic,  d ihydroxy,  or keto hydroxy  der iv , -  
t i r e s ;  and  form. l t ion  of products  of  lmlymer  ehaxacter .  

l ,emun e t a l .  (Can. J. Teeh. 29, 523) followed the  autoxi-  
dat i (m of me thy l  es ters  of  peanu t  oil f a t t y  acids  by  observa-  
t ions of in f ra red  absorp t ion  spect ra .  P, ands  developed which 
were assocb~ted wi th  fo rumt ion  of hydrolam)xides ,  hydroxyl  
groups ,  carl)onyl groups ,  dienc con juga t ion ,  and  cis and trans 
i somcrizat ion.  

Mukher j ee  (Indian Soap J. 1(;, 106, 183) isolated C,, com- 
ponnds  f rom an tox ida t ion  products  of methyl  oleate,, l l is work 
(J. Indian Chem. Soc. 27, 230, 238) on the  kinet ics  of autoxi-  
da t ion  of olcic and  linoleic acids  conta ined  ana lyses  of  the  
course of the  reac t ion  with r ega rd  to oxygen  consumpt ion  
�9 l.nd oh.rages in charac ter i s t ics .  These  d a t a  were d iscussed in 
connect ion  wi th  the  func t ion  o f  the  a -methylene  g roup  in the  
process.  

In  coupled reac t ions  be tween  methyl  l inoleate  and  bixin,  or 
tocopherol,  d u r i n g  oxidat ion t)y l ipoxidase,  the  presence  of 
bixin,  or tocopherol ,  inh ib i ted  c o n j u g a t i o n  ( K u n k e l - - A r c h .  
Biochem. 30, 306).  

Keeney  & D e a n  (J. Dairy Sci. 3/j, 713, 719, 728) isolated 
several  ke tones  f r o m  volati le flavor ma t e r i a l  of  oxidized milk 
fa t .  These  included 2-hydroxypropana l ,  G and  G, u n s a t u r a t e d  
ketones  ne i ther  of  which was a methy l  ketone,  and  a C~: a,fl- 
unsaturated carbonyl  compound.  The  organolcpt ic  cha rac te r  of  
milk f a t  d u r i n g  oxida t ion  was a t t r i bu t ed  to a b l end in g  of these 
var ious  compounds .  

The readers  are  qlso re fe r red  to sect ion C, u n d e r  pro tec t ive  
coa t ing  of th i s  review, for  nmch  of the  i n f o r m a t i o n  on au- 
tox ida t ion  in d ry ing  oil equal ly concerns spoilage.  

FAOTOtCS AF'I'~E'OTING STABII,ITY. S tudies  werc m a d e  on the  
s tabi l i t ies  of  va r ious  f a t s  and  oils. Pa lm  oil f r o m  Be lg iu m  
Congo or ig ina l ly  conta ined  2% free  f a t t y  ac ids  which im 
creased to 7-9% du r ing  t r a n s p o r t a t i o n  (Vanneck  et al.--Bul~. 
Agr. Congo Belge g2, 57). This  was an au toca t a ly t i c  decom- 
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position rather than an enzymic process. Spanish peanuts were 
more susceptible to peroxidative deterioration than either Run- 
ner or Virginia types based on over 70 storage tests involving 
peaunts grown in six consecutive seasons. (Pickett & Holley--  
J. Am. Oil Chemists'  8oc. 28, 478). Preheating milk to 160 
170~ delayed raneidification in the whole milk powder pro- 
duced therefrom (Christensen et al . --J .  Dairy Sci. 34, 404, 412; 
Bell & Mucha--  Ibid. 432). Temperatures just sufficiently high 
to permit destruction of enzymes were unsuitable. In a study 
on the acceleration of rancidification of butters due to copper 
and iron proSxidants, it seemed that copper accelerated oxida- 
tion of triglyeerides while iron catalyzed the rancidity arising 
from lecithoprotein (Barnicoat--New Zealand J. Sci. Technol. 
32A, No. 2, 11). The ~ndings were discussed in relation to 
partition of the proSxidants between the fat  and aqueous 
phases. Similar studies by Mukherjee (J. Indian Chem. Soc. 
27, 586, 607, 695, 699) involved many metal pro~ixidants and 
the effect of the metal was found to be least when it was con- 
fined to the aqueous phase. The accelerating effect of the dif- 
ferent nletallic compounds was rated by means of several 
deterioration tests. The effects of light, moisture, humidity, 
and oxygen concentration were also recorded in this work. 
Poor stability in sesame oils was attributed to proSxidants 
which could be removed by treatment with alumina (Saletore 
& Harkare--Current 8ci. India, 20, 10; J. Ind. Chem. Soc. Ind. 
Sect. 13, 129). Treatment of the oil with charcoal removed 
antioxidants, thus accelerating rancidification. The naturally 
rapid rancidification of Mahwa seed oil was attributed to the 
presence of an easily rancidified highly unsaturated hydro- 
carboIl in the unsaponifiable fraction (Srivastave & Rao- -  
Soap, Perfumery ~ Cosmetics 24, 673). 

Feeding tocopherol to turkeys improved the storability of 
the dressed birds as judged subjectively and by peroxide value 
for fat  rancidity (Criddle & Morgan--Proc.  Soc. Exptl .  Biol. 

Med. 78, 41). Similar turkey feeding tests with linseed oil 
versus coconut oil, showed that the highly unsaturated oils 
induce fishy flavors in turkey tissue (Klose et al . --J .  Am. Oil 
Chemists'  8oe. 28, 162). 

Studies were made on stabilizing specific fa t ty  foods with 
antioxidants. In deep fa t  frying of potato chips, nuts, etc., 
antioxidants were lost during the cooking, but addition of 
antioxidants after the process did increase the storage life of 
these foods (Sair & Hall - -Food Tech. 5, 69). In  dry lard at 
concentration of 0.005% the effective antioxidants in decreas- 
ing order were: nordihydroguaiaretic acid, butylated hydroxy- 
aniso], propyl gallate, and a-tocopherol; whereas, in aqueous 
solution the order of the first two listed was reversed (Leh- 
mann & Wat t s - - J .  Am. Oil Chemists'  Soc. 28, 475). In this 
work Manddrell 's salt was more effective as a synergist than 
ascorbic acid or phosphate material. Soybean and cottonseed 
flours were recommended for stabilizing the fa t  in pastry mixes 
(Overman--Food Res. 16, 39). Heating such material with 
lard to improve stability of the fat  produced undesirable color, 
and when this color was removed by bleaching the induced 
stability was lost (L ips - - J .  Am. Oil Chemists'  8oc. 28, 58). 
Studies for candy making indicated that  nordihydroguaiaretic 
acid with synergists inhibited copper-accelerated deterioration 
in fondants, whereas, oat flours accelerated the spoilage (Rob- 
i n s o n - F o o d  Teehnol. 5, 20). Nordihydroguaiaret~e acid pro- 
tected acid sesame oils better than propyl gallate (Baner jee--  
Ind. J. Med. Res. 37, 433). Antioxidants that  were effective in 
retarding oxidative changes in edible oils were also effective 
for the same purpose in orange oil (Kenyon & Proctor - -  
Food Res. 16, 365). 

The autioxidants recorded as effective for stabilizing vitamin 
A in oils were a combination of isobutyl gallate and tartaric 
acid (Patel & Sreenivasan--J.  Set. Ind. Res., India, 9B, No. 4, 
99), vegetable meals (Burns & Quackenbush--Ind. Eng. Chem. 
43, 1592); a mixture of ascorbyl palmitate and 2,3 dimethyl- 
1,4bis(3,4-dihydroxyphenyl)butane (Wodsak- -Fe t te  u. Seifen 
53, 73); and nordihydroguaiaretic acid, pyrogallol or hydro- 
quinone (I~atsui & Kuyama--Vi tamins ,  Japa~l 4, 47). Bickoff 
(J. Am. Oil Chemists' Soc. 28, 65) recommended using those 
antioxidants accepted for use in lard for the stabilization of 
carotene. In a study of antioxidants for general pharmaceuti- 
cal practice sodium diethyl dithiocarbamate, hydroquinone, and 
propyl gallate were considered good (Sandell--Svensl~ Farm. 
T/d. 54, 473, 501, 525). 

Specific antioxidants were the chief concern in some studies. 
Of the alkyl hydroxyanisoles those with the alkyl group in the 
meta position with respect to the hydroxyl group had the 
highest potency (Rosenwald & Chenicek--J. Am. Oil Chemists'  
Soc. 28, 185; Dugan et al .--Ibid.  493). The shelf life of salted 
peanuts was increased by butylated hydroxyanisole with propyl 

gallate and citric acid as synergists (Cecil & Woodroof--  
Georgia Agr. Expt.  Sta. Bull. No. 265, 3). In studies on sta- 
bilizing the phospholipid fraction of milk, nordihydroguaia- 
retie proved to very suitable, and pH and synergists suitable 
for most effective protection were worked out (Stull et al . - -  
3". Dairy 8ci. 34, 181, 187). In a study of the relative effective- 
ness of C~ to O~ alkyl esters of gallic acids, the lower esters 
were superior and their effect was considerably enhanced by 
citric or phosphoric acids (Kring--DanMc Tids. Farm. 24, 211). 
hnproved procedures for preparing the esters of gallic acid 
with higher alcohols were published by van der Kerk et a l . - -  
Rev. tray. ebim. 70, 277). The mechanism of action of sev- 
eral synergists with toeopherol was explained on the basis of 
regeneration of tocopherol activity from the oxidized product 
(Issidorides--J.  Am. Chem. Soe. 73, 5146). Bixin enhanced 
the antioxidant capacity of ~-tocopherol to a Uluch greater 
degree than it did for the a-form (Kunkel - -Arch.  Biochem. 
30, 317). In this work the a-tocopherol had greater antioxy- 
genie activity than other forms of tocopherol. Hemoglobin or 
hemoglobin with ascorbic acid catalyzed the oxidation of lino- 
leie acid; whereas, the system effected antioxidation when it 
contained tocopherol and ascorbic acid (Watts & Wong--Arch .  
Biochem. 30, 110). Work on the antioxid~tnt effectiveness of 
nordihydroguaiaretic acid showed that the effectiveness varied 
with the fa t  and such effectiveness fails when deterioration 
was due to bacterial causes (Ulex & Kroger~Deut .  Lebensm. 
Rundschau ~6, 256). Dihydroquercetin from Douglas fir and 
Jeffery pine bark, was proposed as an antioxidant and its 
efficiency in several edible fats and oils was evaluated (Kurth 
& Chan--J .  Am. OiZ Chemists'Sot.  28, 433). ]n an evaluation 
of 68 substances proposed as antioxidants, special emphasis 
and elaboration of efficiencies of citric acid and derivatives 
were made (Fennecke--Fet te  ~l. Seifen 53, 636). 

Tfiufel & Rothe (Fette ~. Seifen 53, 38I) studied antioxygenie 
activity as relate.~l to structure. The aromatic hydroxy com- 
pounds were generally more active than corresponding amino-, 
nitro-, or quinone-compounds. The effect of hydroxyl compounds 
decreased as these groups increased. Among polynuclear aro- 
matic compounds those with the hydroxyl in a-position were 
most effective. Antioxidant effect did not appear to be related 
to solubility or reduction capacity. 

Pharmacological studies on alkyl gallates (Allen & DeEds 
- - J .  Am. Oil Chemists'  Soc. 28, 304; van Sluts--Food Manuf.  
26, 99) and on alkyl citrates (Colbert et al . --Food Res. 16, 
258, 294) uncoyered no evidence to indicate that  ingestion in 
amounts used to protect fats against rancidity would produce 
harmful effects. 

The patented antioxidants were mono-, di-, and/or  trialkyI 
or -alkeue esters of citric acid (Vahlteich--U. S. 2,523,792); 
alkyl esters of polycarboxylic acids that also contain hydroxyl 
groups (Vahlteich--U. S. 2,578,6~9); combinations of thio- 
propionic acid, citric acid, alkylated hydroxyanisole and a 
thiodipropionic acid compound (Gribbins & Dit tmar--U.  S. 
2,563,835); various combinations of the above, tartaric acid, 
glycerol, lecithin, and ethyl tyrosine with a fl-substituted mer- 
captopropionic acid (Gribbins & Dit tmar--U.  8. 2,564,106); 
tetraalkylthiuran disulfide (Ned. Org. Toegepost-Natuur-Wet- 
schap. Onderzoek Voeding Dutch 66,584) ; mixed triglyeerides 
of butyric acid and cysteine (Nyrop--Dan.  71,108); esters of 
betaine with sugars (Shappirio--U. S. 2,536,100); p-hydroxy- 
coumarans and p-hydroxyehromans (Gleim & Chenicek--U. 8. 
2,535,058); 1,2-dinitroso compounds (Rosenwald--U. 8. 2,555,- 
509); hexahydroxy-p-terphenyl compounds having two hy- 
droxy radicals on each of the phenyt rings (Chenicek & Gleim-- 
U. 8. 2,557,921). Oleic acid contaminated with linoleic acid 
was stabilized by reacting the latter with maleic anhydride 
and distilling off the oleic acid. (Ross--U. S. 2,55%404; Trent 
- -U.  S. 2,567~09). 

~LAVOF~ R~CE~SION. In one series of papers on flavor rever- 
sion of soybean oil, a system of organoleptic identification was 
developed and used to evaluate the effect of various metals on 
the process. Linoleic acid was identified as the unstable pre- 
cursor of the "fishy-painty-grassy-melony' ~ flavors in soybean 
oils (Evans et al . --J .  Am. Oil Chemists's 8oc. 28, 68, 115, 118). 

MIOROBIOLOGIOAL D~0OMPOSITIO~ O~ FATS. Silliker & Ritten- 
berg (J. Bact. 61, 653, 661) recorded data on aerobic oxidation 
of C9 and C~o acids by bacteria. These data were consistent 
with either multiple alternate oxidation or a somewhat modi- 
fied form of beta oxidation. Mukherjee's (Arch. Bioehem. # 
Biophysics 33, 364) work on microSrganic spoilage of fa t  was 
interpreted as suggesting that  hydrolysis was the first step, 
followed by oxidative enzymic action, and then other processes 
such as desaturation, etc,. but to some extent they occur simul- 
taneously to complicate the studies. 


