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EFFECT OF SOME U N U S U A L  ACIDS ON 
SELECTED SEED OIL A N A L Y S E S  

I .  A.  W o l ~  

Seeds f r o m  over  2600 species of uncu l t i va t ed  p lan ts  collected f r o m  
w o r l d w i d e  sources  h a v e  been g iven  exp lora to ry  chemical  ana lyses  to 
p e r m i t  choosing for  more  i n t ens ive  s tudy  a n y  tha t  have  potent ia l  as 
n e w  oilseed crops.  F r o m  s tudies  wi th  such  a l a rge  and  d ive rse  g roup  
of seed oils m a n y  obse rva t ions  h a v e  been m a d e  on uncxcep ted  re- 
sponses,  g i v e n  to f r equen t ly  used  ana ly t ica l  p rocedures ,  t h a t  were  not  
r ead i ly  expla inable  by  avai lable  knowledge .  I n v e s t i g a t i o n  of the  oils 
t ha t  g a v e  such  resu l t s  led to the d i scovery  and  s t r u c t u r a l  charac te r -  
izat ion of a dozen n e w  f a t t y  acids  and  also led to f ind ing  n e w  sources  
of k n o w n  acids  of l imited d i s t r ibu t ion .  E x a m p l e s  will  be r e v i e w e d  to 
i l lus t ra te  r esu l t s  encoun te red  f r o m  use  of selected methods,  to com- 
m e n t  on the  exp lana t ions  developed, and  to d i scuss  p rocedures  found  
usefu l  in  s u r v e y i n g  a wide  v a r i e t y  of oils. I n c l u d e d  will be r e m a r k s  on 
exp lora to ry  h y d r o g e n a t i o n  s tud ies  on oils by  T. K.  M i w a  of th is  lab- 
ora tory ,  for  which  he has  used  the  au toma t i c  t i t r a t ion  p rocedure  re- 
cently developed by B r o w n  and  B r o w n  at  P u r d u e  Un ive r s i t y .  
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A R E V I E W  OF A N T I O X I D A N T  A N A L Y S I S  IN FOOD PRODUCTS 

B.  N.  S t u c k e y  and  C. E.  Osborne 

To p e r m i t  p r o p e r  u s a g e  of an t iox idan t s  by the food processor  and  
p e r m i t  control  u n d e r  appl icable  g o v e r n m e n t a l  regula t ions ,  i t  is neces- 
s a r y  to h a v e  adequa te  ana ly t ica l  nmthods.  Such methods  should both 
posi t ive ly  i den t i fy  and  p rov ide  a quan t i t a t i ve  a s s a y  for  the  addi t ive .  
D u e  to the complex n a t u r e  of foods, ana lys i s  of an  a n t i o x i d a n t  in the  
v e r y  smal l  quan t i t i e s  used  p r e s e n t s  a v e r y  rea l  problem. Solvent  ex- 
t r ac t ion  a n d / o r  s t eam dis t i l la t ion techniques  a re  employed to s epa ra t e  
the an t iox idan t s  f r o m  the food. S l ight  v a r i a t i o n s  are  n e c e s s a r y  for each 
type  of food. The  s e p a r a t e d  a n t i o x i d a n t  m u s t  then  be ident i f ied and  
the  a m o u n t  p r e s e n t  be de te rmined .  Three  methods  a re  u s e d :  

1)  Ul t rav io le t  S p e c t r a :  U V  meas~l rements  a re  appl icable  only to 
re la t ive ly  p u r e  ex t rac t s  c o n t a i n i n g  only one or  two an t iox idan t s  because  
of i n t e r f e r i n g  subs t ances  ex t rac ted  f r o m  the foods.  H o w e v e r ,  column 
c h r o m a t o g r a p h y  can  somet imes  be used  to r e m o v e  the  in te r fe rence .  

2)  Color imetr ic  M e a s u r e m e n t s :  Reac t ion  of the  a n t i o x i d a n t  w i t h  a 
r e a g e n t  to f o r m  a colored compound  which  can be m e a s u r e d  quan t i t a -  
t ive ly  is cu r r en t ly  the mos t  wide ly  used  ana ly t ica l  technique .  Th i s  
method  suffers ,  however ,  f r o m  some lack of specifici ty and  f r o m  some 
in t e r f e r ences  by ma te r i a l s  ex t rac ted  f r o m  the foods. 

3)  Gas C h r o m a t o g r a p h i c  Methods :  Gas  c h r o m a t o g r a p h y  has  rece ived  
a t ten t ion  in  the  las t  few yea r s  for  ana lys i s  of B H A  and  B H T  in foods. 
Pub l i shed  da ta  descr ibe  the  use  of the  ex t remely  sens i t ive  f lame ioniza- 
t ion detect ion sys tem for  ana lys i s  of solvent  ex t rac ts .  H o w e v e r ,  the 
ex t reme  sens i t i v i ty  of the  method  can  resu l t  in  i n t e r f e r ence  f r o m  the 
"b leed"  of the column pack ing .  A method  u t i l i z ing  the  m u c h  less sensi-  
t ive  t he r m a l  conduc t iv i ty  detect ion sys tem has  been developed. Th i s  
r equ i r e s  the use  of a l a rge  sample  of ex t rac t  in o rde r  to h a v e  a 
m e a s u r a b l e  a m o u n t  of BI-IA and  ]~HT. /-Iowever,  there  is no p rob lem 
w i t h  b leeding column packing' .  Severa l  co lumn p a c k i n g s  h a v e  been 
developed to solve p rob lems  of i n t e r f e rence  of o ther  ma te r i a l s  ex t rac ted  
f r o m  the food. 
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Q U A N T I T A T I V E  D E T E R M I N A T I O N  OF P I I O S P H O L I P I D S  A N D  
P O L A R  LIPIDS IN THE P R E S E N C E  OF LARGE 

A M O U N T S  OF NEUTRAL LIPIDS 
George Rouser ,  Doro thy  HeUer, and  Thomas  B e r n a t  

The  d e t e r m i n a t m n  of the  i nd iv idua l  po la r  l ipid classes in the pres-  
ence of l a rge  a m o u n t s  of n e u t r a l  l ipid p r e sen t s  special  problems.  Th ree  
g en e ra l  me thods  will be cons ide red :  co lumn ch roma tog raphy ,  th in  layer  
ch ro ma tog raphy ,  ( T L C )  and  a combina t ion  of co lumn and  TLC.  Column 
c h r o m a t o g r a p h y  on sllieic acid, m a g n e s i m  sil icate,  and  d ie thy laminoethyl  
( D E A E )  cellulose c o l u m n s ; - T L C  u s i n g  adsorben t s  composed of silieic 
acid  and  ca lc ium sul fa te  or silicic acid  wi th  m a g n e s i u m  si l icate;  a n d  a 
combina t ion  of co lumn c h r o m a t o g r a p h y  w i t h  T L C  u s i n g  the  su l fu r ic  
ac id -po tass ium d ich roma te  s p r a y  r e a g e n t  followed by  q u a n t i t a t i v e  densi-  
tomet r i e  d e t e r m i n a t i o n  of the ex ten t  of c h a r r i n g  will  be descr ibed.  
Column c h r o m a t o g r a p h i c  p rocedu re s  can be ut i l ized to isolate adequa te  
quan t i t i e s  of even  v e r y  smal l  a m o u n t s  of po la r  l ipids  in  the  p resence  
of v e r y  l a rge  a m o u n t s  of n e u t r a l  l ipids  whi le  the  quan t i t a t i ve  T L C  pro- 
cedure  offers a rap id ,  simple,  and  reasonab ly  a c c u r a t e  method  for  the  
d e t e r m i n a t i o n  of po la r  l ipids  in  the  p r e sence  of l a rge  a m o u n t s  of non- 
po la r  l ipids u s i n g  small  samples .  A combina t ion  of co lumn and  quan t i t a -  
t ive  T L C  is of special  va lue  because  the over lap  of po la r  l ipid components  
observed  wi th  one d imens iona l  c h r o m a t o g r a p h y  can  be p r e v e n t e d  to a 
g r ea t  ex ten t  by the  p r o p e r  type of column ch roma tog raphy ,  whi le  quant i -  
t a t ive  T L C  is r a p i d  and  smal l  samples  can  be used.  
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THE DETERGENTS A N D  W A T E R  Q UALIT Y S T A N D A R D S  

L .  W .  We inberger  and  T. J .  P o w e r s  
I n  1961, Congress  g a v e  the  S e c r e t a r y  of Hea l th ,  Educa t ion ,  and  Wel- 

f a r e  the  respons ib i l i ty  of d e t e r m i n i n g  the  effects of pol lu tants  on all 
w a t e r  uses .  

Two  n e w  w a t e r  qual i ty  l abora to r ies  a re  be ing  buil t .  One is for  f r e sh  
w a t e r  research ,  the  o ther  for  sal t  wa te r .  F r o m  this  r e s e a r c h  on effects 
will  come w a t e r  qual i ty  s t a n d a r d s  re la ted  to w a t e r  use.  The 600 min ion  
l b / y e a r  of de t e rgen t s  r e a c h i n g  the  w a t e r  e n v i r o n m e n t  f r o m  households  

alone r e p r e se n t s  an  i m p o r t a n t  a r e a  for  s tudy.  All of the  de te rgen t s  in 
common  use  will be examined .  

The  Fe de r a l  r e s e a r c h  p r o g r a m  also inc ludes  w o r k  on n e w  methods  
to effect ively r e m o v e  de te rgen t s  f r o m  wa te r .  Some of t he  n e w e r  methods  
a re  r e a d y  for  field eva lua t ion .  Close coopera t ion wi th  the  i n d u s t r y  will 
be m a i n t a i n e d .  
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DETERGENT D E V E L O P M E N T S  TO PROTECT W A T E R  QU A LITY  

C. G. B u e l t m a n  and  E .  S .  Pa t t i son  

I n  a little more  t h a n  a decade  we h a v e  wi tnes sed  a cycle of aware -  
ness of, i nve s t i ga t i on  into, r e s e a r c h  for  an  answer ,  and  finally the  
solut ion of the  p rob lem popu la r ly  called " d e t e r g e n t  pol lut ion."  The  ebb 
and  flow of publ ic  a w a r e n e s s  and  opinion pa ra l l e l ing  the s t eady  p r o g r e s s  
of technological  advance  is an  i n t e r e s t i n g  case h i s tory .  

S t a r t i n g  in  the  l a te -1940 ' s -ea r ly -1950 ' s  the s a n i t a r y  e n g i n e e r i n g  pro-  
fess ion recognized  an  i nc rea se  in  a m o u n t  and  pe r s i s t ence  of f o a m i n g  
on sewage  t r e a t m e n t  plants .  I m m e d i a t e  a l lega t ions  tha t  d e t e r g e n t  resi-  
dues  gross ly  upse t  and  in t e r f e r ed  w i t h  s ewage  t r e a t m e n t  slowly g a v e  
way,  u n d e r  the w t  of scientif ic  inves t iga t ion ,  to t he  u n d e r s t a n d i n g  tha t  
de t e rgen t  r es idues  c rea ted  a m a i n t e n a n c e  problem, bu t  in  no o ther  w a y  
i n t e r f e r e d  wi th  s ewage  t r e a t m e n t  opera t ions .  F u r t h e r  s tudy  po in ted  
out  the  possible cons t ruc t ive  use  of de t e rgen t  r es idues  in  t e r t i a r y  t rea t -  
men t  and  a d v a n c e d  was te  t r e a t m e n t  processes .  

The same cycle of concern  a n d  f inal  rea l iza ion  of the  minor ,  i f  any  
at all, con t r ibu t ion  t h a t  d e t e r g e n t  r e s idues  m a d e  to publ ic  health,  wi ld  
life, w a t e r  r e sou rce  deg rada t ion ,  and  aqua t i c  l ife p rob lems  has  been 
essent ia l ly  completed t h o u g h o u t  the technical  and  scient if ic  comnmni ty .  
The final  conc lus ion :  de t e rgen t  r es idues  do pose an  es thet ic  problem,  
bu t  in no i n s t a n c e  do they  pose a t h r ea t  to publ ic  hea l th  a n d  welfare .  

W e  are  now a t  the  p innac le  of concern  on the  p a r t  of the gene ra l  
and  lay public.  To them, foam on the  su r f ace  of w a t e r  immedia te ly  
signif ies  de t e rgen t  res idues ,  w i t h  the deduct ion  tha t  de t e rgen t  r es idues  
cause  the gross  pol lut ion r a t h e r  t h a n  be ing  a m i n o r  po r t ion  of the  total  
pollution. Leg is la to rs  have  reflected publ ic  opinion t h r o u g h  the intro-  
duc t ion  of an t i -de te rgen t  legis la t ion in severa l  s ta tes  and  at  the federa l  
level. A r e v i e w  of the n a t u r e  of the legislat ion,  a n d  the  s u p p o r t i n g  a rgu -  
men t s  for it, ind ica tes  the ex ten t  of publ ic  knowledge  conce rn ing  gross  
pollution and  the  t rue  n a t u r e  of the overal l  problem. 

The soap and  de t e rgen t  i n d u s t r y  a s s u m e d  the respons ib i l i ty  for  cor- 
r ec t ing  its m i n o r  con t r ibu t ion  to pol lut ion problems.  M a n y  y e a r s  of 
in t ens ive  r e sea rch  is c u h n i n a t i n g  in  a d r a m a t i c  technological  change  
in the indus t ry ,  p e r m i t t i n g  a complete change-over  to household deter- 
gen t s  wi th  a s u r f a c t a n t  base  des igned  to a l lev ia te  f o a m i n g  inc idences  
due to de te rgen ts  res idues ,  m a i n t a i n i n g  or  exceed ing  p r e s e n t  p roduc t  
func t iona l  p e r f o r m a n c e  by December  31, 1965. 
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M E A S U R E M E N T  OF B I O D E G R A D A B I L I T Y  

P.  J .  W e a v e r  and  F. J.  Coughli~ 
Methods which  have  been used  in e v a l u a t i n g  b iodegradab i l i t y  of 

v a r i o u s  types  of su r face -ac t ive  agents ,  including" the  p rocedure  adopted 
in  the G e r m a n  regu la t ions ,  will  be descr ibed.  To the ex ten t  possible, 
a t t empts  will be m a d e  to correlate  l abora to ry  tests  and  p rac t i ca l  experi-  
ence. 
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F I S H  B I O A S S A Y S  OF STRAIGHT CHAIN A B S  SURFACTANTS 

A N D  I N T E R M E D I A T E  DEGRADATION PRODUCTS 

R.  D.  Swisher ,  Y. T. O ' R o u r k e  anal H .  D.  Toml inson  

S t r a i g h t  cha in  a lkylbenzene su l fona tes  t A B S )  are  re la t ive ly  toxic to 
fish w h e n  tested u n d e r  s ta t ic  condi t ions  by  s t a n d a r d  b ioassay  techinques ,  
the  m e a n  to lerance  l imi t  ( T L m )  be ing  ca. 3 m g / l i t e r  a n d  0.6 m g / l i t e r  
for  the  C~ and  Cl~ homologs,  respect ively .  H o w e v e r ,  these  ma te r i a l s  
are  so read i ly  d e g r a d e d  by bac te r ia l  a t t ack  tha t  bluegil l  f inge r l ings  l ive 
wi th  no t rouble  in  effluents f r o m  l abo ra to ry  con t inuous  flow ac t iva ted  
s ludge un i t s  be ing  fed 100 r a g / l i t e r  or  more  of e i ther  p roduc t .  No 
effects on the fish were  not iceable  in  exposures  of 96 h r  or  more,  ex- 
cept  for  s l ight  a l t e ra t ions  in the  microscop ic  a p p e a r a n c e  of the  gill 
tisuue. Thus ,  the  r emova l  of the A B S  by b iodeg rada t i on  is para l le led  by  
the r emova l  of toxic i ty  and  there  is no ind ica t ion  tha t  toxic i n t e r m e d i a t e s  
accumula t e  d u r i n g  the  b iodeg rada t i on  process .  This  conclus ion is sub- 
s t an t i a t ed  by the  obse rva t ion  of a m u c h  lower  degree  of toxic i ty  ( T L m  
75 r a g / l i t e r )  for  su l fopheny lundecano ic  acid  d i sod ium sal t  (mixed  
i somers ) ,  syn thes ized  as a model  of an  i n t e r med ia t e  d e g r a d a t i o n  p roduc t .  

- - S - -  
CHEMICAL REQUIREMENTS OF THE M E A T  INSPEC TION  

DIVISION,  A G R I C U L T U R A L  R E S E A R C H  SERVICE,  U.S.  
D E P A R T M E N T  OF AGRICULTURE,  AS  THEY A P P L Y  

TO THE FAT A N D  OIL I N D U S T R Y  
O. L .  B e n n e t t  

This  pape r  br ief ly  descr ibes  the  o r ga n i z a t i on  and  func t ions  of the  
Chemica l  E v a l u a t i o n  and  Control  Office of the Mea t  I n spec t i on  Div i s ion .  
P o r t i o n s  of the Mea t  I n spec t i on  Act, giving" au tho r i t y  for  the  control  
of chemicals ,  are  cited. I t  defines the  extent  of coverage ,  p rocedures  for  
d e t e r m i n i n g  compliance,  c r i t e r i a  used  in  eva lua t i ng  sa fe ty  or su i t ab i l i ty  
of chemicals  used  in  the  t r e a t m e n t  of fa t s  and  f a t  de r iva t i ve s  used  in 
m e a t  food produc t s ,  l~equi rements  cove r ing  the use  of de tergents ,  pa in t s ,  
adhesives ,  p a c k a g i n g  mate r ia l s ,  insec t ic ides  and  o ther  miscel laneous  sub- 
s t ances  used  in the  p a c k i n g  p l an t  are  d iscussed.  Sys t em of check ing  
employed by field labora tor ies  and  in-p lan t  inspectors  is ment ioned .  Con- 
tact poin t s  wi th  r e p r e s e n t a t i v e s  of D iv i s ion  are  noted.  Pub l i ca t i ons  
such  as the Regu la t ions ,  M I D  m e m o r a n d a ,  M a n u a l  of I n spec t i on  P ro -  
cedures  or  o ther  pamph le t s  ava i lab le  for  d i s t r i bu t ion  which  p rov ide  
i n f o r m a t i o n  on v a r i o u s  phases  of control  of add i t ives  or p roduc t s  a re  
discussed.  
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A U T O M A T E D  MANOMETRIC A P P A R A T U S  

E. D.  B i t n e r  and  H .  J.  D u t t o n  
A u t o m a t i c  m a n o m e t r i c  a p p a r t u s  has  been developed for  p e r f o r m i n g  

hydrogena t ions ,  au toxida t ions ,  and  s imi l a r  gas- l iquid  phase  reac t ions .  
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Biodegradable Detergents Symposium 
Feature of New Orleans Meeting 

Eric aungennann, chairman of the AOCS Symposium 
of Biodegradable Detergents, announced completion of the 
progranl scheduled for Monday, April 20, 1964, as part 
of the Annual Spring Meeting in New Orleans. 

The scope and timing of the symposium re-emphasizes 
the interest of the AOCS in this area of technology and 

science and promises to be 
one of the highlights of the 
Spring Session. 

Due to the great interest 
generated by the Synlposium, 
there will be both a morning 
and afternoon session. "We 
were particularly fortunate," 
Dr. Jungermann stated, "in 
being able to bring together 
representatives of government 
and all segments of industry." 

The morning session will 
be devoted to the general 
problems of biodegradability. 
Current government approach 
will be presented by L. W. 

Eric Jungermann ~u and T. P. Towers, 
Department of Health, Edu- 

cation and Welfare, Washington, who will discuss the topic 
of "Detergents and Water Quality Standards." A repre- 
.sentative from the Soap and Detergent Association will 
discuss "Detergent Pollution as a Public Issue." The tre- 
mendous progress made by all of the industry toward 
achieving the anticipated switch to biodegradable deter- 
gents by December 1965 will be detailed. P. J. Weaver 
and F. J. Coughlin, The Procter & Gamble Co., will dis- 
cuss "The Measurement of Biodegradability," describing 
variotts methods used in evaluating biodegradability, in- 
cluding a discussion of regulations enacted into law in 
Germany. Whenever possible, the authors will attempt to 
correlate laboratory tests with practical experience. The 
last paper of the nlorning session will be presented by 
R. D. Swisher, Monsanto Chenlieal Co., and will deal with 
some very recent data on the toxicity of straight chain 
alkylbenzenes and their degradation products. His talk 
is entitled "Fish Bioassay of Straight Chain ABS and 
Intenuediate Biodegradation Products." 

The afternoon session will deal with more specific aspects 
of the new biodegradable detergents, their chemi.stry, prop- 
erites and evaluation methodology. Two papers will be 
presented on evaluation techniques: R. L. Huddleston and 
g.  C. Allred, Continental Oil Co., will discuss "The Evalua- 
tion of Detergent Biodegradation Using Activated Sludge," 
while L. J. Garrison and R. D. Matson, Jefferson Chemical 
Co., will compare the results obtained using different testing 
techniques with .selected nonionic surface-active agents. 
Also part of the afternoon session are three papers dealing 
with a emTelation of structural modification of new bio- 
degradable surface-active molecules with their perforulance 
characteristics. B. C. Steinle, R. C. Myerle, and C. A. Bass 
from Union Carbide Chemical Co., will discuss "Surfac- 
rants Containing Ethylene Oxide: Relationship of Struc- 
ture to Biodegradability." This will be followed by J. H. 
McFarland and P. g.  Kinkel discussing the performance 
and physical properties of biogradable surfactants pre- 
pared from straight chain secondary alcohols. Another 
paper by W. A. Sweeney, California Research Corp., will 
discuss "Performance Characteristics of Straight Chain 
Alkylbenzene Sulfonates." The last talk of this session 
will be presented by C. A. Brunner of the Advanced Waste 
Treatment Research DHEW, R. A. Taft Engineering Cen- 
ter of Cincinnati, Ohio, who will discuss "Methods for 
Removing Detergents from Waste Water." 

The session will conclude with a panel discussion. All 
menlbers of the Symposium will participate and Dr. Jun- 
gernlann will act as moderator. Questions from the audi- 
ence will be welcome. Full details of the complete Technical 
Program and abstracts of papers start on page 4. 
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I n c o r p o r a t i o n  of an  ion chamber  pe rmi t s  r ad ioac t ive  isotope exper iments .  
Nonrad ioac t i ve  isotopes ( such  as d e u t e r i u m  and  0 is) are  mon i to red  by 
a t t a c h i n g  the  a p p a r a t u s  to a m a s s  spec t rometer .  A u t o m a t i c  r e c o r d i n g  
of gas  vo lume and  r ad ioac t i v i t y  es tabl ishes  a p e r m a n e n t  record  and  al- 
lows u n a t t e n d e d  opera t ion.  Use  of a servo-motor  d r i v e n  sy r i nge  elimi- 
na tes  all mercury ,  i ne lud ing  m e r c u r y  level ing bulbs. The  f low-through 
cons t ruc t ion  of the  sy r i nge  pe rmi t s  c i rcula t ion  of the  ~'as phase  and  
obviates,  as r e q u i r e d  in  isotopic exper iments ,  the  dead space  i n h e r e n t  
in classical  manome te r s .  Simplif ied electronics and  read i ly  avai lable  
components  enhance  opera t ion  and  ( .onstvuethm. Typica l  hyd rogena -  
t ions wi th  a c c o m p a n y i n g  graph~ s h o w i n g  z:as up take ,  r eac t ion  t ime, and  
r ad ioac t i v i t y  concn i l lus t ra te  the ut i l i ty  of the a p p a r a t u s  and  the ease 
wi th  which  da ta  a re  obtained.  

- - 1 0 -  

Q U A N T I T A T I V E  M E A S U R E  OF THE SELECTIVITY 
OF HYDROGENATION OF TRIGLYCERIDES 

L. ~'. Albright 

G r a p h s  h a v e  been p r e p a r e d  wh ich  are  use fu l  in  quan t i t a t ive ly  deter- 
m i n i n g  the  degree  of select ivi ty  for  h y d r o g e n a t i o n  of cottonseed, corn,  
peanu t ,  soybean,  and  l inseed oils. U s e  of these g r a p h s  r equ i r e s  a knowl-  
edge only of the celnposi t iens  of the  in i t ia l  ( u n h y d r o g e n a t e d )  and  of 
the final ( h y d r o g e n a t e d )  oils. I n  mos t  cases, a typical  composi t ion can 
be a s s u m e d  for the ini t ia l  oil if  the specific composi t ion  is u n k n o w n .  

The  g r a p h s  were  p r e p a r e d  u s i n g  ana ly t ica l  equa t ions  s imi la r  to those 
ini t ia l ly  proposed  by Bailey.  The  v a r i o u s  u n s a t u r a t e d  fa t ty  acid  g roups  
are  a s sumed  to h y d r o g e n a t e  in an  i r revers ib le  f i rs t -order  m a n n e r .  Th i s  
model  has  been found  by severa l  i nves t i ga to r s  to g ive  ~ good fit  of 
expe r imen ta l  data .  The  equa t ions  ( i nvo lv ing  reac t ion  r a t e  cons tan t s  
for  linoleic, oleic, and  other  u n s a t u r a t e d  acid g r o u p s )  were  p r o g r a m m e d  
and  solved on an  I B M  7090 d ig i ta l  conlputer.  The  select ivi ty  ra t io  de- 
f ined as the  r a t io  of the r a t e  cons t an t  for  the  linoleie aeid  g roup  d iv ided  
by tha t  for the oleic acid  g roup  can  be easi ly de t e rmined  f r o m  the 
g r aphs .  
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EFFECT OF RE-USED NICKEL CATALYST ON T H E  
HYDROGENATION OF COTTONSEED OIL 

~. F. Albrlyht, M. M. Win and Y. ]~. Woods 

Refined and  bleached cottonseed oil was  h y d r o g e n a t e d  in a dead-end 
reac to r  u s i n g  both n e w  ( R u f e r t  ca ta lys t  f lakes)  and  r eused  (up  to 5 
uses)  ca ta lys t  a t  a conen of 0 . 1 0 %  nickel  (by  w t ) .  H y d r o g e n a t i e n  
r u n s  were  m a d e  a t  t emp f rom 1 3 0 - 1 6 9 C ,  at  a p r e s s u r e  of 45 psig,  and  
w i t h  sufficient  ag i ta t ion  to min imize  r e s i s t anees  of m a s s  t r a n s f e r  of tile 
r e a c t a n t s  to the ca ta lys t  su r face .  

A compar i son  of the h y d r o g e n a t i o n  resul t s  for  r u n s  wi th  n e w  and  
re-used cata lys ts  indica te  the  fol lowing effects :  

1) The ac t iv i ty  of the ca ta lys t  increased  ini t ial ly w i t h  use, bu t  wi th  
cont inued  use  the ac t iv i ty  decreased .  Th i s  effect w a s  especial ly pro-  
nounced  at  130C whe re  th i rd -use  ca ta lys t  resul ted  in  the  most  r a p i d  
r a t e  of hyd rogena t ion ,  

2 )  Select ivi ty  and  i somer iza t ion  changed  s o m e w h a t  as the ca ta lys t  
was  re-used.  Selectivity,  especial ly a t  130C, decreased  wi th  re-use of the  
catalyst .  At  130C, i somer iza t ion  w a s  not s ign i f ican t ly  affected w i t h  
ca ta lys t  re-use, bu t  a t  1690 ,  however ,  i t  decreased  sl ightly.  

3)  The induc t ion  per iod  found  wi th  f resh  cata lys t  a t  1 3 0 0  was  elimi- 
na t ed  in  r~tns w i t h  second-  and  th i rd -use  catalyst .  A smart  i nduc t ion  
pe r iod  w a s  noted w i t h  f i f th-use catalyst .  

Once-use ca ta lys t  w a s  t rea ted  in  a sm'ies  of r u n s  in  d i f fe ren t  m a n n e r s .  
A i r - t r e a t m e n t  severe ly  r educed  the ca ta lys t  act ivi ty .  Steam- and  v a c u u m -  
t r e a t m e n t  of the ca ta lys t  resu l ted  in  a s l ight ly less act ive ea ta lys t  t h a n  
a comparab le  r u n  in  wh ich  the  ca ta lys t  w a s  m a i n t a i n e d  for  a longer  
pe r iod  of t ime  in a h y d r o g e n  a tmosphere .  None of these t r e a t m e n t s  
s ign i f ican t ly  affected the  select ivi ty  or  i somer iza t ion  of the  subsequen t  
run .  

Resu l t s  of th is  i nves t i ga t im l  can  he expla ined  in l a rge  p a r t  by the  
concn of h y d r o g e n  adsorbed on the  ca ta lys t  su r face .  

- - 1 2  - -  

A COMPARISON OF ALCOHOLS AS PARTICIPATING 
S O L V E N T S  D U R I N G  O Z O N I Z A T I O N  

D. J. Moore, E. H. Pryde and J. C. Cowan 

A c c o r d i n g  to the  Cr iegee  m e c h a n i s m  for  ozonizat ion of olefins, a 
zwi t t e r ion  i n t e rmed ia t e  call compet i t ive ly  r eac t  w i t h  itseK, wi th  carbonyl  
compounds ,  or  w i t h  a p a r t i c i p a t i n g  solvent.  Of the solvents  repor ted ,  
a p p a r e n t l y  only me thano l  g ives  exclus ive  f o r m a t i o n  of a lkoxy hydro-  
peroxides  to p e r m i t  a h i g h  ),ield of a ldehyde upon  r educ t i on ;  however ,  
me thano l  has  ce r t a in  d i s a d v a n t a g e s ,  i n c l u d i n g  volat i l i ty  and  poor  sol- 
ven t  p roper t ies .  Accordingly ,  we unde r took  a sea rch  for a p a r t i c i p a t i n g  
so lven t  more  genera l ly  useful .  W i t h  ionizat ion cons tan t s  as a gu ide  to 
nucleophi l ie  p roper t ies ,  a n u m b e r  of solvents  w e r e  selected ~or t e s t i n g :  
2-methoxyethyl ,  2 - (2 -methoxye thoxy)e thy l ,  and  benzyl alcohols; e thylene 
a n d  die thylene  glycols;  and  a -hydroxye thy l  acetate.  Both  chemical  and  
ca ta ly t ic  r e d u c t i o n  w e r e  i nves t i ga t ed  a long wi th  volati l i ty,  solubility, 
ozone up take ,  by-produc t  fo rmat ion ,  and  total  carbonyl  yield.  

Carbonyl  yields for  chemical ly  r educed  samples  w e r e  8 0 - 9 6 % ;  those  
wi th  benzyl  alcohol a n d  2-methoxyethanol  were  emnparab le  to those 
w i t h  methanol .  Yiolds by ca ta ly t ic  reductim~ ( 1 0 %  :Pd /C  or  L ind [o r  
ca ta lys t s )  w e r e  7 5 - 8 5 % .  Side  r eac t ions  w i t h  cata lyt ic  r e d u c t i o n  g a v e  
the  es ters  expected as well as f ree  acids.  W h e n  p y r i d i n e  w a s  used  
w i t h  1 0 %  P d / C  and  2-methoxyethanol ,  the yield of carbonyl  w a s  less 
t h a n  7 0 %  and  f ree  ac ids  were  formed,  in con t ras t  to the h i g h e r  yields 
r epor t ed  wi th  p y r i d i n e  in  methanol .  Tile difference sugges t s  t h a t  a 
n e i g h b o r i n g  g roup ,  the  e ther  oxygen,  is p a r t i c i p a t i n g  iu  decompos i t ion  
of the hydroperoxides .  

W i t h  the  solvents  tested, volat i l i ty  losses w e r e  low and  ozone u p t a k e  
w a s  about  the  s a m e  as tha t  for  methanol .  The  he t e rogene i ty  of the  
reac t ion  m e d i u m  probab ly  accounts  for  the  poorer  yields of a ldehydes  
w i t h  both glycols and  a -hydroxyethyl  acetate.  

J .  AM. OIL CHEMISTS' SOC., L~ARCI~ 1964 (YOI ,  41)  
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P O L Y M O R P H I C  B E H A V I O R  OF O L E O D I S T E A R I N S  
A N D  T H E I R  M I X T U R E S  

N. V. Lovegren, R. O. Feuge and Werner Landmann 

2-0 Ieod i s t ea r in  ( S O S ) ,  1-oleodis tear in  ( 0 S S ) ,  and  the i r  m i x t u r e s  
w e r e  examined  d i Ia tomet r ica l ly  and  by X - r a y  di f f rac t ion.  The v a r i o u s  
po lymorphic  fo rms  and  ra t e s  of convers ion  of one f o r m  to ano ther  
w e r e  de t e rm ined  and  inves t iga ted .  

Mix tu re s  of SOS and  OSS con t a in ing  7 5 %  a n d  5 0 %  SOS mel ted  
l ike m i x t u r e s  of two compounds ,  each of which  is no t  v e r y  soluble in  
the other.  The m i x t u r e  c o n t a i n i n g  2 5 %  SOS behaved  like a s ingle  com- 
pound.  Th i s  m i x t u r e  has  an  unexpec ted  i n t e rmed ia t e  me l t ing  po lymorph  
whose  X - r a y  p a t t e r n  is not  cha rac te r i s t i c  of p u r e  SOS or  OSS.  

M i x i n g  one compound  w i t h  the  o ther  tends  to stabil ize the  lower  
me l t ing  po lymorphs  and  m a k e  them more  r e s i s t a n t  to change  over  shor t  
i n t e rva l s  of t ime.  H o w e v e r ,  on t e m p e r i n g  these  m i x t u r e s  for  1.5 weeks  
the  t r a n s f o r m a t i o n  of the  difficult- to-temper SOS to its h ighes t  me l t ing  
po lymorph  w a s  fas te r  t h a n  the r a t e  of t r a n s f o r m a t i o n  of the p u r e  SOS.  
C o n t r a r y  to here to fore  accepted opinion,  the  t e m p e r i n g  of a t r ig lyce r ide  
probably  can be fac i l i ta ted  by the  p resence  of ce r t a in  o ther  t r ig lyce r ides  
as impur i t i e s .  
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S P E C I F I C  O R I E N T A T I O N  I N  F A T  M O L E C U L E S  
R. Y. YanderWal,  1t. J. Ast, E. G. Perkins and G. K.  Chacko 

I t  is well  k n o w n  tha t  in  the n a t u r a l  fa t s  t he  component  f a t ty  acids  
show v a r y i n g  speeifici t ies for  the  2- or 1,3- pos i t ion  of the f a t  molecules.  
Specificit ies,  when  defined as pe r  cen t  of pos i t ive  dev ia t ion  f rom r a n d o m  
values,  can  be expressed  in  m a t h e m a t i c a l  t e rms  i n d e p e n d e n t  of concn. 

The  specifici t ies so ca lcula ted  of the componen t  acids  in  v a r i o u s  
n a t u r a l  fa t s  are  recorded.  Some biological  s ign i f i cance  of the  d a t a  is 
d iscussed.  
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T H E  PHOSPHOLIPIDS OF AUTOLOGOUS N O R M A L  H U M A N  
E R Y T H R O C Y T E S  A N D  L E U K O C Y T E S  

K. Arai, R. M. Fritz, W.  C. Levin and ~. R. Brown 

Analyses  of the  phosphol ip ids  of autologous n o r m a l  h u m a n  erythro-  
cytes a n d  leukocytes  h a v e  been p e r f o r m e d  on f resh ly  obtained,  nn-  
s tored  blood. Fol lowing  s e p a r a t i o n  and  w a s h i n g  of the  e ry th rocy tes  
and  leukocytes ,  the  l ipids  were  ex t rac ted  as Folch ext rac ts ,  wh ich  were  
ana lyzed  by wel l -known c h r o m a t o g r a p h i c  techniques .  By  T L C  the  phos- 
phol ipids  w e r e  s e p a r a t e d  into f r a c t i o n s :  1) a m i x t u r e  of se r ine  and  
inositol  phosphoglycer ides ,  sph ingomye l in  and  t races  of lyso- compounds ;  
2 )  choline phosphoglyeer ides ;  3) e thano lamine  phosphoglycer ides ;  and  
4)  polyglycerolphosphat ides  and  phospha t id i c  acid. These  f r ac t ions  
have  been cha rac te r i zed  by siIicic acid  p a p e r  and  glass  f iber filter p a p e r  
ch ro ma tog r aphy ,  phosphorus  content ,  n i n h y d r i n  react ion,  and  iodine  
t i t ra t ion .  On the bas is  of d i s t r ibu t ion  of l ipid phosphorus ,  i t  has  been 
d e m o n s t r a t e d  tha t  in the  n o r m a l  ind iv idua l ,  the  e thano lamine  phos- 
phoglyeer ides  const i tu te  2 6 - 3 0  % of both e ry th rocy te  and  leukocyte  phos- 
pholipids,  w h e r e a s  the choline phosphoglycer ides  a re  r i che r  in  leuko- 
cytes, c o m p r i s i n g  4 3 - 4 9 %  in these  cells as compared  w i t h  3 6 - 4 0 %  in 
ery throcytes .  F r a c t i o n  1 conta ins  2 0 - 2 5 %  of the  leukocyte  and  3 0 -  
3 4 %  of the  e ry th rocy te  l ipid phosphorus .  GLC ana lyses  of the  acyl and  
a ldehydogenic  g r o u p s  of f r ac t i ons  2 and  3 have  been pe r fo rmed ,  and  
the  cha rac te r i s t i c  d i f ferences  will be p resen ted .  
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C H R O M A T O G R A P H I C A L L Y  H O M O G E N E O U S  L E C I T H I N  
F R O M  E G G  P H O S P H O L I P I D S  

W. S. Singleton, M. S. Gray, M. L. Brown  and J. L. White 

Lec i th in  has  been isolated f r o m  crude  egg  phospha t ides  by co lumn 
c h r o m a t o g r a p h y  on a l u m i n a  t h r o u g h  modif ica t ion  of exis t ing,  l eng thy  
methods .  The isolated lec i th in  w a s  ch roma tog raph ica l l y  homogeneous ,  
as d e t e rm ined  by T L C  on Sil ica Gel G. The  c rude  egg  phospha t ides  
w e r e  appl ied to the  c h r m n a t o g r a p h i e  co lumn in  the  ra t io  of 1 g phos- 
p h a t i d e s / 2 5  g a lumina ,  wh ich  p ropor t i on  w a s  r e q u i r e d  for  effect ive 
resolu t ion  of the  homogeneous  lec i th in  f r o m  impur i t i e s ,  a n d  avo idance  
of ove r load ing  of the  column.  A two-component  solvent  sys tem,  choler- 
f o r m : m e t h a n o l ,  9 : 1  by  volume,  w a s  used  for  e la t ion  of the  leci thin.  Use  
of the  same  solvents  a t  a r a t io  of 1 :1 ,  by volume,  or  use  of 9 5 %  etha- 
nol, eluted a lec i th in  f r ac t ion  wh ich  was  con t amina t ed  w i t h  lysophos- 
phat ides .  The  modif ica t ions  descr ibed  h a v e  m a d e  u n n e c e s s a r y  the  need 
for  a second c h r o m a t o g r a p h i c  s epa ra t ion  of egg  leci th in  on sil icic acid, 
r e q u i r e d  in  ex i s t ing  pu r i f i ca t ion  methods  for  the  r emova l  of lysophos- 
pha t ides  f r o m  a l n m i n a - c h r o m a t o g r a p h e d  lecithin.  The  use  of f r e sh  yolks 
p e r m i t t e d  eas ie r  r em ova l  of p i g m e n t  f r o m  the f inal  p roduc t  t h a n  did  
d r i ed  yolks.  
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C H R O M A T O G R A P H I C A L L Y  H O M O G E N E O U S  EGG L E C I T H I N  

A S  S T A B I L I Z E R  O F  E M U L S I O N S  F O R  I N T R A V E N O U S  
N U T R I T I O N  

H. J. Zeringue, M. L. Brown  a~d W. S. Singleton 

Phys i ca l ly  s table  emuls ions  of cottonseed and  soybean  oils have  been 
p r e p a r e d  w i t h  ch roma tog raph ica l ly  homogeneous  lec i th in  f r o m  egg  yolks 
as the  sole emulsif ier .  These  emuls ions ,  wh ich  w e r e  developed for  pos- 
sible use  in  i n t r a v e n o u s  nu t r i t ion ,  consis ted of e i the r  of the above oils 
a t  2 0 %  concn, 1 %  of file lec i th in  emulsif ier ,  a n d  an  isotonic  aqueous  
phase .  The  phys ica l  s tabi l i ty  of the lec i th in  s tabi l ized emuls ions  w a s  
de t e rmined  to be a d i rec t  func t ion  of p H ,  wh ich  m u s t  be a d j u s t e d  to 
an  o p t i m u m  va lue  of 6.8, and  there  m u s t  be no s ign i f i can t  decrease  in  
th is  va lue  upon  au toc l av ing  at  1 2 1 0  for 15 min .  E m u l s i o n s  w i t h  an  
isotonic  solut ion of glycerol  as the  aqueous  phase  confo rmed  to the 
above condit ions,  whe rea s  emuls ions  w i t h  isotonic  solut ions of dex t rose  
as  the  aqueous  p h a s  decreased  in p i t  to 4.9, a n d  the  emuls ion  i n v a r i a b l y  
exhib i ted  phase  s e p a r a t i o n  u p o n  au toc lav ing .  The  cause  of phase  sepa- 
r a t i on  in  the l a t t e r  e m u l s i o n  w a s  due not  to a change  of e m u l s i f y i n g  
efficiency of the  lec i th in  component ,  bu t  to a change  in the  pt-I of the  

emuls ion  sys t em as in f luenced  by the  dext rose  solut ion wh ich  compr i sed  
the  aqueous  phase .  

The  sizes of the  d i spersed  f a t  par t ic les  of the  leci thin-s tabi l ized emul- 
s ions and  the  d i s t r ibu t ion  of these sizes w e r e  de t e r mined  by  the  
Coul ter  Counter .  
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T H E  E F F E C T  OF n - O C T A D E C Y L  N I T R A T E  O N  T H E  F A T T Y  A C I D  
C O M P O S I T I O N  OF T H E  O R G A N S  I N  T H E  R A T  

C. R. Houle, D. C. Malins and Louis Pegus 

Desp i te  an  a b u n d a n c e  of d a t a  on the  phys io logica l  effects of short-  
cha in  n i t r a t e  es ters  (e.g., amyl  n i t r a t e ) ,  little is k n o w n  of the  physio-  
logical  p roper t i es  or  metabol ic  fa te  of the i r  long-chain  honlologues. Th i s  
p a p e r  r epor t s  some effects on the  o r g a n  w t  and  l ipid composi t ion  of r a t s  
fed a d ie t  c o n t a i n i n g  n-octadecyl  n i t r a te .  

F i v e  m a t c h i n g  g roups  of w e a n l i n g  ma le  r a t s  were  p laced on pur i f ied  
diets  con t a in ing  e i ther  5 %  s a t u r a t e d  long-chaln  t r ig lyce r ides  f r o m  coco- 
n u t  oil or  4 %  s a t u r a t e d  long-chain  t r ig lycer ides  f r o m  coconut  oil and  
1 %  n-octadecyl  n i t r a te .  The ep id idymal  t issue,  k indey ,  l iver,  hear t ,  and  
s e r u m  of each a n i m a l  w e r e  r ecovered  for  s tud ies  on the  composi t ion of 
the l ipids  a f t e r  ho ld ing  the  an ima l s  on the expe r imen ta l  and  control  
diets  for  40 days .  

Th in- layer  c h r o m a t o g r a p h y  ( T L C )  of the  total  l ipid f r o m  the epididy-  
real t issue,  k idney ,  l iver,  and  h e a r t  of each g roup  showed 0 . 1 - 0 . 3 %  
re s idua l  n-octadecyl  n i t r a t e  in  the  ep id idymal  t issue,  0 , 1 %  in the k idney ,  
bu t  no detectable  a m o u n t  in  the l iver  and  hear t .  GLC of methyl  es ters  
de r ived  f r o m  the total  l ipids  ind ica ted  tha t  the g r e a t e s t  d i f ferences  be- 
tween  the  control  and  expe r imen ta l  g r o u p s  w e r e  in  the  f a t t y  ac ids  of 
the depot  f a t  and  k idney .  I n  the  depot  f a t  of the  expe r imen ta l  r a t s ,  
laur ic ,  myr i s t i c ,  and  myr is to le ic  acid  concn w e r e  lower  t h a n  in the  
controls.  S tear ic  and  oleie acid  concn, however ,  showed m a r k e d  i m  
creases .  The inc rease  in oleic acid  w a s  pa r t i c u l a r l y  s t r i k i n g :  i t  a v e r a g e d  
4 2 . 2 %  of the  total  in the r a t s  fed n-octadecyl  n i t ra te ,  compared  to an  
a v e r a g e  of 3 1 . 7 %  in the controls.  The  h e a r t  l ipids of the  expe r imen ta l  
r a t s  showed decreases  in the a m o u n t s  of palmitoleic, oleic, and  docosenoie 
acids.  These  changes  in  the h e a r t  l ip ids  w e r e  accompan ied  by  a sig- 
n i f ican t  inc rease  in  the  conch of l inoleie acid  in  tha t  o rgan .  

Al though  the  r a t s  fed n-octadecyl  n i t r a t e  appea red  normal ,  the i r  o r g a n  
and  body wt  were  genera l ly  lower t h a n  the  controls.  I n  addi t ion,  the  
f a t t y  acid  composi t ion in  these  a n ima l s  w a s  s ign i f ican t ly  modif ied de- 
sp i te  the  fact t ha t  only t races  of n-octadeeyl  n i t r a t e  could be detected in 
the i r  o rgans .  

- - 1 9  - -  
A C T I V A T I O N  A N D  S P E C I F I C I T Y  OF C R A M B E  A B Y S S I N I C A  

S E E D  L I P A S E  
l t .  L. Tookey 

The s tabi l i ty  of oil in  the  seed of Crcvmbe abyssinica w a s  s tud ied  at  
v a r i o u s  mo i s tu r e  levels;  tbe seed w a s  c rushed  to acce lera te  the effect 
of the  l ipase presen t .  The  l ipase of c r a m b e  seed is i nac t ive  at  5 - 7 %  
m o i s t u r e  at  room temp.  L i p a s e  ac t iv i ty  is v e r y  low even  a t  1 0 - 1 5 %  
m o i s t u r e ;  f ree  acids  in  the  c r ambe  oil inc rease  1 . 6 %  to a total  of 4 %  
in 6 weeks .  At  h i g h e r  mo i s tu r e  levels the  l ipase is active,  hydro lyz ing  
the  oil in  5 - 7  weeks .  These  resu l t s  ind ica te  good s tabi l i ty  of the  oil 
d u r i n g  the  u sua l  s teps in seed process ing .  

C r a m b e  l ipase hydrolyzes  t r ig lyce r ides  in  a n e a r l y  r a n d o m  fashion.  
The  hydro lys i s  p a t t e r n  ind ica tes  a smal l  p r e f e r e n c e  for  the shor te r  cha in  
acids  (C16 a n d  C~s), b u t  no spec i f ic i ty  for  pos i t ion  in  the  t r i g lyce r ide  
is a p p a r e n t .  

- - 2 0  - -  
A N A L Y S I S  OF C Y C L O P R O P A N O I D  A N D  C Y C L O P R O P E N O I D  

A C I D  I N  F A T S  A N D  O I L S  

F. C. Magne 
The  ana lys i s  of cyclopropenoid ac ids  m a y  be considered,  f r o m  a his- 

tor ical  s tandpoin t ,  to h a v e  s t a r t e d  with the  d i scovery  of the  l~Ialphen 
Test .  Al though  th i s  tes t  as o r ig ina l ly  conceived w a s  ut i l ized as a m e a n s  
of de tec t ing  adu l t e ra t ion  of p r e m i u m  edible oils w i t h  cottonseed oil, 
i t  ha s  s ince  been shown  to be a cha rac t e r i s t i c  tes t  fo r  cyclopropenoid 
fa t ty  ac ids  a n d  has  been adap ted  w i t h  v a r i o u s  modi f ica t ions  as a quant i -  
t a t ive  color imetr ic  test  for  these subs tances .  More  recent ly ,  spectrophoto-  
me t r i c  methods  p a r t i c u l a r l y  in  the  11% reg ion  h a v e  been appl ied to the  
ana lys i s  of these  subs tances .  The  9.8 tr band,  cha rac te r i s t i c s  of the  
cyclopropane,  and  the  9.91 tt band,  cha rac t e r i s t i c  of the  cyclopropene 
group ,  as well as the  11.0 It band,  cha rac te r i s t i c  of some of the noncycl ic  
d e g r a d a t i o n  der iva t ives ,  h a v e  been uti l ized.  GLC has  been appl ied  to 
the methyl  es ters  of cyc lopropanoid  and  h y d r o g e n a t e d  cyclopropenoid 
acids.  The  r eac t iv i t y  of the  cyclopropene r i n g  t o w a r d  hydroha logens  has  
been the  bas is  of severa l  ana ly t i ca l  me thods  developed for  n se  w i t h  
cyclopropene ac id -con ta in ing  oils. Both  aqueous  and  n o n a q u e o u s  solu- 
t ions of hyd roha logens  have  been employed.  

These  and  other  potent ia l  methods  a n d  app roaches  will  be d i scussed  
and  i n t e r c o m p a r e d  both as to the i r  a d v a n t a g e s  and  l imi ta t ions .  

- - 2 1  - -  

A N A L Y S I S  O F  P O S I T I O N A L  F A T T Y  A C I D  I S O M E R S  
R. A. Ste~n 

The chemical  d e g r a d a t i o n  or a l t e ra t ion  step in the  sequences  of acts  
tha t  is necessa r i ly  p e r f o r m e d  to d i s t i n g u i s h  be tween  s t r uc tu r a l l y  s imi l a r  
u n s a t u r a t e d  f a t t y  ac ids  is discussed.  01efin, subs t i tu ted  olefin and  acetyl- 
ene sys tems  a re  cons idered  w i t h  respec t  to the i r  reac t ions ,  p roduc t s  and  
p r oduc t  analyses .  

- - 2 2  - -  
A N A L Y T I C A L  T E C H N I Q U E S  F O R  H Y D R O X Y  A C I D S  I N  

F A T S  A N D  O I L S  

T. H. Applewhite 

H y d r o x y  f a t t y  acids  a re  an  i n t e r e s t i n g  class of compounds  o c c u r r i n g  
in  n u m e r o u s  fa t s  and  oils. The alcohol moie ty  alone or  in con junc t ion  
wi th  o ther  func t iona l  g r o u p s  p r e sen t s  cha l l eng ing  separa t ion ,  charac-  

( C o n t i n u e d  o n  p a g e  2 0 )  
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terizatlon, and quantitization problems. Recent work on separation 
techniques such as column, thin-layer, gas-liquid, and liquid-liquid parti- 
tion chromatography;  chemical and physical characterization techniques, 
e .g ,  derivatization, X-ray, IR,  nuclear magnetic, and mass  spectro- 
graphic methods; and the possibilities for qualitative and quanti tat ive 
analysis using these and other methods will be discussed. 

- - 2 3  - -  
D E T E R M I N A T I O N  OF O X I R A N E  CONTENT OF 

D E R I V A T I V E S  OF FATS 

G. Maerher  

The epoxide r ing  is a functional group which reacts readily with a 
large var ie ty  of chemical reagents.  Accordingly many different methods 
to analyze compounds for their oxirane content have been devised. 

To date, however, no single analytical method has been universally 
successful in measur ing  the oxirane content of all compounds. This 
failure is ascribable to the great  reactivity of the three-membered cyclic 
group and to the manner  in which this reactivi ty is modified by molecu- 
lar s t ructure  and by the presence of nearby substituents. 

A survey of the various types of published analytical methods will 
be given, but  major  emphasis will be placed upon a discussion of pro- 
cedures applicable to the analysis of epoxy derivatives of fats. l~fost 
of these latter mer depend upon the addition of some reagent,  HX, 
to the epoxide r ing  with simultaneous cleavage of a carbon-oxygen bond. 
Side reactions and in ter fer ing substances will be pointed out. 

- - 2 4 - -  
A R E V I E W  OF METHODS A N D  T E CH NI Q UE S FOE A N A L Y S I S  

OF LIPIDS A N D  R E L A T E D  P E R O X I D E S  

L.  S. Silber~ 

The major, general methods of organic peroxide analyses that in- 
clude iodometric methods, metallo-reductions by ferrous ion, stannous 
ion and arsenious oxide methods, hydrogenation, oxidation, chromatog- 
raphy including paper, column, thin-layer and GLC variations, eolori- 
merry and instrumental  techniques such as potentiometrie, IR  and 
polarographic methods are reviewed. These general techniques have 
been applied to the detection, isolation and quanti tat ive determination 
of lipid peroxides. Analyses of ozonides are included in this survey. 
Inadequacies and criticisms of some of the methods coupled with sug- 
gestions for fu ture  studies required for developing reliable and con- 
venient techniques are presented. 

- - 2 5 - -  

E V A L U A T I O N  OF DETERGENT DEGRADATION 
USING A C T I V A T E D  SLUDGE 

R.  I~. Hudd le s ton  a~d R .  C. Al lred 

Continuous feed activated sludge systems provide excellent facilities 
for evaluating detergent biodegradability only when the environmental  
conditions can be rigidly controlled. Degradat ion is rapid in such a 
system and because of the microbial culture used, the rate and extent 
should closely approximate detergent decomposition in many  municipal 
waste disposal plants. The design, operation of, and detergent degrada- 
tion patterns obtained from such a continuous feed activated sludge unit  
are described. 

- - 2 6 - -  

i COMPARISON BY W A R B U R G  RESPIROMETRY A N D  
D I E - A W A Y  STUDIE S  OF THE D E G R A D A B I L I T Y  OF 

SELECT NONIONIC S U R F A C E - A C T I V E  AGENTS 

Jh. J. Ga~rlson and  R .  D.  Mat son  

5~uch has been said and wri t ten recently concerning the measurement  
and identification of anionic surfactants  after exposure to oxidative in- 
fluences. 

Work  on nonionic products has been less extensively performed and 
reported due to the lesser volumes used in synthetic detergent products. 
Since there has been no established, accurate, direct analytical pro- 
cedure for the detection of nonionic products, degradation studies in- 
volved oxygen uptake studies or measurement  of loss of surfactancy 
properties (foamability or surface tension) by various die-away test 
procedures. 

This paper  reports an investigation and possible correlation of rela- 
(ire degradabil i ty of several of the  commercially significant alkylene 
oxide nonionic structures using results of Warbu rg  Respirometer and 
Die-Away Studies. Comparative data are presented on one commercially 
available alkylbenzene sulfonate. 

- - 2 7 - -  
S U R F A C T A N T S  CO NT AI NI NG  E T H Y L E N E  OXIDE : 

R E L A T I O N S H I P  OF STRUCTURE TO B I O D E G R A D A B I L I T Y  

E. C. ~t~inle, R .  C. Myer l y  and  C. A.  V~ th  

Commercially-feasible biodegradable surfaetants  of the anionic and 
nonionic classes are prepared from straight-chain hydrocarbon precursors 
by the addition of water-solubilizing groups to functional links such as 
hydroxyl or aromatic groups. Surfac tant  families of major  importance 
may be derived from the following straight-chain hydrophobes: fatty or 
Ziegler p r imary  alcohol, OXO alcohols derived from straSght-chain pie- 
fins, secondary straight-chain alcohols recently introduced by Union 
Carbide Corp., straight-chain alkylpheuols and straight-chain alkyl- 
benzenes. 

Anionic sulfate, ethoxy sulfate, and nonionic ethoxylate surfactants  
prepared from the above hydrophobes have been studied in an effort 
to relate biodegradability to the following elements of s t ructure :  the 
na ture  of the connecting link, its position of at tachment to the straight- 
chain hydrophobe, the chain length of the hydrophobe, and the length 
of the ethylene oxide chain used. Biodegradation in r iver  water  as well 
as activated sludge and other environments was estimated by known 
methods to show both rate of disappearance of sur fac tant  as well as 
completeness of degradation. 

Data are presented to support the following conclusions: 
) All surfactants  derived from straight-chain p r imary  and secondary 

ah.ohels are rapidly and completely degraded with loss of sur fac tant  
properties. The length of the ethylene oxide chain from zero up to 10 
units has no effect on the rate or the completeness of degradation. I n  
such surfactants,  the ethylene oxide chain is completely degraded. 

2) I n  contrast, surfaetants  from straight-chain alkylphenols are not 
as rapidly or as completely dezraded as those described above. The 
position of at tachment of the phenol r ing to the s t raight  chain has a 
large effect on degradabili ty;  normal or p r imary  attachment leads to a 
faster rate of disappearance than secondary attachment. Nonionic surf- 
actants from straight-chain alkylphenols containing 10-12 moles ethyl- 
one oxide are not completely degradable. 

- - 2 8 - -  
DISCUSSION OF P E R F O R M A N C E  A N D  P H Y S I C A L  PROP ER TIES  

OF B I O D E G R A D A B L E  S U R F A C T A N T S  P R E P A R E D  FROM 
THE STRAIGHT CHAIN SECONDARY ALCOHOLS 

J.  H .  M c g ~ r l a n d  and  P .  R .  K i n k e l  

Surfaetants  based on the s t ra ight  chain secondary alcohols provide 
a new source of biodegradable detergents. The nonionic and ethoxy 
sulfate derivatives of the alcohols are discussed in relationship to their 
physical properties and performance in detergent formulations. The 
physical properties presented are solubility, viscosity, surface tension, 
wetting, and lime soap dispersing ability. The performance properties of 
these derivatives in heavy-duty and light-duty liquid detergent formula- 
tions are defined by the results of detergency and foam stability tests. 

The s t ra ight  chain secondary alcohoI derivatives are compared in 
physical properties and performance to the less degradable nonyl phenol 
nonionics and ethoxy sulfates and to available types of biodegradable 
nonionics and ethoxy sulfates. 

- - 2 9 - -  
P E R F O R M A N C E  CHARACTERISTICS OF STRAIGHT CHAIN 

A L K Y L B E N Z E N E  S U L F O N A T E S  

W .  A.  S w e e n e y  and  A .  C. Olson 

Linear  alkylate sulfonates (LAS)  are discussed with regard  to their 
detergency and foam performance in heavy-duty formulations as a 
function of tool wt  and processing history. Physical  properties are 
also discussed. 

- -  3 0 - -  
METHODS FOR REMOVING DETERGENTS FROM 

W A S T E  W A T E R S  

C. A. B r u n ~ e r  

i number of processes have been investigated or are being investi- 
gated for removal of alkylbenzene sulfonate (ABS) from waste waters.  
These can be divided into processes applicable to launderette wastes and 
processes applicable to municipal  waste water  although there is overlap. 

Launderet te  waste t reat ing methods include flocculation, flotation, 
adsorption on activated carbon or ion exchange materials, and filtra- 
tion. Usually a combination of several operations is necessary for ade- 
quate ADS and suspended solids removal. Treatment  costs are high, 
usually more than a dol lar / thousand gal waste. 

I n  municipal  waste water t reatment any ABS removal method must  
be very inexpensive. Two methods that have been used to remove most 
of the residual ABS after conventional sewage t reatment  are foaming 
and adding of cationic detergents. Both methods are capable of re- 
moving ABS down to levels of 0.5 ppm or less. Both have, in addition, 
the property of removing organic matter  in addition to ABS. The 
cost of foaming should be less than 5 t / t h o u s a n d  gal for small plants 
and considerably less for large plants. The total cost of using cationic 
detergents is probably slightly higher, at least for large plants, because 
of the relatively high cost of these materials at the present time. 

A number  of other t reatment methods that will remove organics, in- 
cluding ABS, from municipal wastes are being studied. Their costs are, 
in general, too high to make them applicable for ADS removal alone. 
However, it may be economical to reduce gross organic contaminants 
by these methods. Processes under  study include adsorption, chemical 
oxidation, ion exchange, electrochemical degradation, and even distilla- 
tion. 

Whether specific detergent removal methods will be necessary with 
the advent of biodegradable detergents is open to question. With con- 
tinued public dem~nd for clean water  and with the necessity of water  
re-use, it is certain that  some of the t reatment  methods capable of re- 
moving organics, including detergents, from municipal  waste water  will 
be required. Where such methods are applied, any undegraded deter- 
gents and residual material  left after part ial  degradation ~vill be 
renloved. 

- - 3 1 -  

CONDITIONS FOR HYDROGENATING CYCLIC FATTY ACIDS 
TO MINIMIZE AROMATIC FORMATION 

R.  A.  E i senhauer  and  R .  E .  Beal  

Monomerie fatty acids derived from the alkali t reatment  of linseed 
oil at high temp, and containing both cyclic (1,6-disubstituted cyclo- 
hexadiene) and s traight  chain fatty acids, are hydrogenated to allow 
recovery of the liquid, saturated cyclic acids in a relatively pure state. 
Dur ing  hydrogenation (palladium catalyst) some of the unsatura ted  
cyclic forms aromatic fatty acids by loss of hydrogen and is not sub- 
sequently hydrogenated. The presence of substantial  amounts of this 
aromatic in the saturated cyclic fatty acids imparts  botil color and 
oxidative instability. 

i previous report described the preparat ion of cyclic acids free of 
aromatic acids by hydrogenation in the presence of a high concn of 
acetic acid. A fur ther  study of reaction variables was made to eliminate 
the acetic acid. l~actors that favor the elimination of aromatic acids 
include a low catalyst eoncn, high temp and pressure, and a high ratio 
of substrate surface to volume. Under  optimum conditions of hydro- 
genation the aromatic content of purified cyclic acids was ca. 1%.  

( C o n t i n u e d  on p a g e  22)  
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N E W  M E T H O D S  FOR R E F I N I N G  L I N S E E D  OILS  A N D  S O Y B E A N  
O I L S  : V A R I A B L E S  A F F E C T I N G  T H E  D E G U M M I N G  

I ~ n ~  G~iglaumin 

Crude oils conta in  general ly  a series of fat-soluble impur i t i e s  called 
" g u m s "  which come f rom the extraction. Gums  consist  largely of phos- 
phat ides  such as lecithin,  cephalin, phospha t id ic  acids and sugars .  A 
number  of methods exist for r emov ing  them f rom oils. Generally,  de- 
g u m m i n g  wi th  water  or solut ions of va r ious  salts is a very  common 
practice.  B u t  in  certain oils there may be a re la t ively  h igh  propor t ion  
of phosphat ides  l ike in soybean oils ( leci thin)  or in  l inseed oils (phos- 
pha t id i c  acids)  and the removal  of impur i t i e s  f rom those oils is usual ly  
difficult. We describe a new process of degumming  soybean and l inseed 
oils wi th  solut ions of n i t r ic  acid and hydrochlor ic  acid. The break free 
oils obtained can be used for all i n d u s t r i a l  appl ica t ions  in  p a i n t  and 
varn ish .  An edible grade  of soybean oil also can be p repared  wi thou t  
a lkal i  ref ining.  A b o u t  20 oils wi th  gums in  different  amounts  have  
been tested. Observat ions  have  been made r e g a r d i n g  the inf luence of 
the s t a r t i ng  percentage of impur i t i e s  on the degumming  of crude oils. 

- - 3 3  - -  

C O N T I N U O U S  S O A P S T O C K  A C I D U L A T I O N  

J. E. Morren  and D. B.  Todd  

A newly-developed process is described for the cont inuous  ac idula t ion  
of soapstocks der ived from alkali  re f in ing  of vegetable oils. P i lo t  p l an t  
and  commercial  p l an t  resul ts  are presented for cottonseed, soybean, coco- 
n u t  and corn oil based soapstocks. The ac idu la t ion  is accomplished 
by cont inuously  reac t ing  hot soapstock wi th  su l fu r ic  acid and sepa ra t ing  
and  coun te rcur ren t ly  water  wash ing  in a Podbie ln iak  cen t r i fuga l  con- 
tactor. This  process offers sav ings  in  labor, su l fu r ic  acid, and steam 
over convent ional  batch acidula t ion,  and at  the same t ime offers grea ter  
recovery of the avai lable  fat. Typical  per formance  da ta  indicate  acidu- 
lated greases con ta in ing  less than  0 .01% mine ra l  acid, and acid water  
con ta in ing  ca. 0 .6% minera l  acid and less than  0 . 1 %  fat ty  acid. 

- - 3 4 - -  

S O L V E N T  W I N T E R I Z A T I O N  OF P A R T I A L L Y  H Y D R O G E N A T E D  
S O Y B E A N  O I L S  

D. G. McConnell, C. D. Evans  and J. C. Cowan 

Produc t ion  of a modified l iqu id  soybean oil low in  l inolenic acid by 
solvent  f rae t iona t ion  was invest igated.  Pa r t i a l l y  hydrogenated  soybean 
oils wi th  iodine values ( I .V.)  r a n g i n g  from 9 0 - 1 0 5  were winter ized  in 
solvents at  va r ious  temp. P u r e  acetone proved  the best solvent  for temp 
r a n g i n g  f rom - -16  to q-6C and gave h igher  yields of l iqu id  oils wi th  
op t imum u n s a t u r a t i o n  and low sa tu ra ted  fa t ty  acids. 

Solvent  f rac t iona t ion  allows the use of oils hydrogenated  to a level 
tha t  ensures  almost complete removal  of l inolenic acid. Soybean oil 
hydrogena ted  to an I.V. of 90 and  con ta in ing  less than  1 %  l inolenic 
acid can be winter ized a t  q-6C in  acetone to yield 9 4 %  hydrogenated  
winter ized soybean oil ( I-IWSB) wi th  a cloud po in t  of - -2C and  an 
I.V. of 95. 

At  lower temp the yield of I-IWSB decreases rapidly,  the polyun- 
sa tu ra te  content  increases~ and  the sa tura tes  decrease to low levels. 
Cloud points  of the H W S B  oils va r ied  direct ly wi th  the temp of winter i -  
za t ion;  saybeau oils hydrogena ted  to iodine levels of 90 and 105 and  
winter ized at - -16C produced l iqu id  oils in yields of 38 and 5 5 %  wi th  

Calendar of Social Events 
Spring Meeting--New Orleans 

Sunday, April 19, 1964 
Mixer and social hour--6:30 p.m., Grand Ball- 

room, Roosevelt Hotel. 

Monday, April 20, 1964 
Past  Presidents'  Dinner--7:30 p.m., Royal Orleans 

Hotel. Free evening for  other members. 

Tuesday, April 21, 1964 
Luncheon followed by golf tournament--12:00 

noon, Timberlane Country Club (West  Bank).  
NASA Miehoud tour. Leave hotel 1:30 p.m., re- 

turn by 5:00 p.m. 
Hospital i ty Room-- l :00  p.m. to 5:00 p.m., Red 

Oak Room (coffee and soft drinks available). 
Banquet, floor show, followed by danc ing- -7 :30-  

12:00 midnight, International  Room, Roosevelt 
Hotel. 

Wednesday, April 22, 1954 
Awards Luncheon--12:30 p.m., Grand Ballroom, 

Roosevelt Hotel. 

respective I . u  of 106 and 118 and stearic  acid contents  of 1.6 and 
~.3%. 

Organolept ic  and oxidat ive eva lua t ions  of the t t W S B  oils were com- 
pared  to modified and unmodif ied soybean oils. 

- - 3 5 - -  

E Q U I P M E N T  C H A N G E S  R E Q U I R E D  I N  C O N V E R T I N G  E X I S T I N G  
H E X A N E  E X T R A C T I O N  P L A N T S  TO T H E  H E X A N E - A C E T O N E -  

W A T E R  E X T R A C T I O N  P R O C E S S  

E. A. Gastrock, E. L.  D'Aqu"n,  E. J. Keating,  D. E. Cross 
and H. L.  E. V ix  

New processing concepts will  be requi red  in conver t ing  exis t ing hexane 
extract ion p lan t s  to the hexane-acetone-water extract ion process based 
on recent  p i lo t  p l an t  studies.  These are governed largely by the de- 
sired qual i ty  cr i te r ia  of the new products  and  by the physical  char- 
acteris t ics  of the new solvent  mixture .  Ant ic ipa ted  processing and 
equ ipment  changes inc lude:  use of subs tan t ia l ly  hull-free meats ;  mi ld  
t emper ing  of meats  and pneumat ic  " c r i sp ing"  of f lakes;  use of a sec- 
ond, total  immer is ion  type of extractor  fol lowing the basket  extractor,  
p rovided  u l t ra  low res idua l  l ip ids  are r equ i red ;  and use of a specially 
devised but  simple method and equipment  for solvent  analysis,  control  
and  remake. Ex i s t i ng  condi t ion ing  equipment ,  f lak ing  rolls, basket  ex- 
t rac t ion  equipment ,  oil and meal desolvent iz ing equipment  and miscella 
ref in ing  equipment  in exis t ing p lan ts  can be used in  the new process. 
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C O N V E R S I O N  TO H E X A N E - A C E T O N E - W A T E R  E X T R A C T I O N  

OF C O T T O N S E E D  : P R E L I M I N A R Y  COST S T U D Y  

K. M. Decossas, Jb. J. Molaison, E. A. Gastrock and .H. L.  E. Vix  

E q u i p m e n t  and total  p l an t  specifications and costs are g iven  for con- 
vers ion to hexane-acetone-water extract ion of cottonseed. Convers ion 
of hypothet ical  solvent  extract ion p lan ts  of va r ious  basket  types h a v i n g  
capacit ies for process ing flakes from 200 and 400 tons of cot tonseed/  
day is considered for the produc t ion  of meals at  two levels of r es idua l  
lipides. 

A process flowsheet and mater ia l  balance on which  the cost est imates 
are based are presented and discussed. Es t imates  of increase  in operat- 
ing  cost are g iven  and compared wi th  expected increase in  p roduc t  value.  
Prof i tab i l i ty  and payout  t ime are charted for va r ious  a n n u a l  product ions .  
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T H E  E X P A N S I O N  A N D  E X T R A C T I O N  O F  R I C E  B R A N  

M. A. Wil l iams and ~g. B a e r  

Rice B r a n  is a readi ly  avai lable  oi l-bearing mate r ia l  con ta in ing  a good 
qual i ty  oil which can find many  uses. I t  is, however,  difficult to process 
due to a number  of problems associated wi th  the bran,  pa r t i cu l a r ly  wi th  
the solvent  extract ion of rice bran.  These problems emanate  from two 
basic character is t ics  of rice b r a n :  1) the presence in  the b ran  o f  a 
l ipolytic enzyme which cause a r ap id  rise in  free fa t ty  acid levels, and 
2) the finely g r a n u l a t e d  n a t u r e  of the bran.  l~eeent work  wi th  rice 
b r an  has indicated tha t  cooking would correct these problems by de- 
ac t iva t ing  the enzyme and  agg lomera t ing  the fines. 

The work discussed evaluates  expansion,  as obta ined in  an Anderson 
Expander ,  as a method of p re t r ea t ing  rice b ran  for extract ion.  I t  was 
found tha t  the expanded b ran  showed no rise in free fa t ty  acid level 
even when stored at  room temp, in  open containers ,  for a per iod of 
months.  Spot  tests conducted at  one year and one and one-half years  
of s torage indica ted  only a s l ight  increase in  free fa t ty  acid. I t  was 
also found  tha t  expans ion  agglomerated the b r a n  into par t ic les  la rge  
enough to el iminate  fines and yet allow good extract ion rates and good 
percolat ion rates  d u r i n g  extraction.  

- - 3 8 - -  

C R A M B E  S E E D  P R O C E S S I N G :  F I L T R A T I O N - E X T R A C T I O N  
ON A B E N C H  S C A L E  

L. D. K i rk  and G. C. Mus takas  

Crambe abyss~n~ca is a potent ia l  source of erucic fa t ty  acid and  of 
good qua l i ty  protein  provided  sa t is factory  methods for process ing the seed 
can be developed. Among the methods cur ren t ly  unde r  s tudy is tha t  of 
f i l t rat ion-extract ion,  a direct  solvent  process for high-oil  content  seeds. 

Good oil recovery was accomplished by a series of process ing steps 
inc lud ing  dehull ing,  f laking,  cooking, drying,  cr isping,  and  ex t rac t ing  
wi th  hexane. When  the cooking procedure  was modified to inc lude  a 
pre-enzymatic hydrolysis  step for the decomposit ion of n a t u r a l l y  oc- 
cu r r i ng  thioglucosides,  oil recovery was more difficult. Low re s idua l  
oil content  in  the meal, howevm-, was achieved after  sui table  process 
modification.  F i l t r a t i o n  rates  of up to 2,000 l b / h r / s q  f t  were ob- 
tained,  which should be acceptable for a commercial  process. 
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S T U D I E S  O N  T H E  R A T E S  O F  G O S S Y P O L  A N D  OIL E X T R A C T I O N  
F R O M  R A W  C O T T O N S E E D  F L A K E S  B Y  T H E  A C E T O N E -  

H E X A N E - W A T E R  A Z E O T R O P E  

g .  L.  Frampton ,  A. B.  P e p p e r m a n  and W.  H.  Jgir~g 

Data  are reported to show tha t  the extract ion of cottonseed oil f rom 
raw cottonseed flakes wi th  the acetone-hexane-water azeotrope in  a 3 
or 4 step eoun te rcu r ren t  operat ion is quan t i t a t ive .  Meals wi th  0 . 1 %  
or less res idua l  oil are produced in  extract ion operat ions  tha t  occupy 
a total  of about  21~-3  min  time. Total  gossypol is also reduced to low 
levels under  the extract ion methods employed. Meals con ta in ing  from 
0 . 0 9 - 0 . 3 0 %  were obtained from seed t ha t  contained over 1 %  total  
gossypol. Avai lable  Iysine levels of the meals r a n g e  f rom 4 .3 -4 .4  g / 1 6  g 
meal  n i t rogen.  Oils obta ined th rough  the use of the azeotrope are readi ly  
refined and bleached, and neu t r a l  oil yields are super ior  to those ob- 
ta ined  wi th  pet roleum naphthas .  

(Continued on page 24) 
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Spring Meeting Offers 
Visit to Space Agency 

A n  e x c e p t i o n a l  o p p o r t u n i t y  w i l l  b e  a v a i l a b l e  to  m e n >  
b e r s  a t t e n d i n g  t h e  .New O r l e a n s  S p r i n g  M e e t i n g  to  v i s i t  
a k e y  i n s t a l l a t i o n  i n  t h e  n a t i o n ' s  s p a e e  p r o g r a m .  A r r a n g e -  
m e n t s  h a v e  b e e n  c o m p l e t e d  b y  t h e  N e w  O r l e a n s  C o m n l i t t e e  
f o r  a t o u r  o f  t h e  M i c h o u d  P l a n t ,  o p e r a t e d  b y  t h e  B o e i n g  
Co.  a n d  C h r y . s l e r  C o r p . ,  S p a c e  D i v i s i o n ,  f o r  t h e  N a t i o n a l  
A e r o n a u t i c s  a n d  S p a c e  A d m i n i s t r a t i o n .  I n  t h i s  p l a n t ,  
i n  N e w  O r l e a n s  E ~ s t ,  20  m i l e s  f r o m  t h e  d o w n t o w n  a r e a ,  t h e  
g i a n t  S a t u r n  b o o s t e r  r o c k e t s ,  f o r  u s e  i n  t h e  G e m i n i  t w o -  
m a n  s p a c e  p r o g r a m s ,  a r e  c o n s t r u c t e d .  

T h e  t o u r  w i l l  b e  c o n d u c t e d  b y  N A S A  p e r s o n n e l  a n d  
w i l l  b e  l i m i t e d  t o  48  p e r s o n s  o w i n g  to  r e s t r i c t i o n s  o n  t h e  
n u m b e r  o f  v i s i t o r s  t h a t  c a n  be  h a n d l e d  b y  t h e  A g e n c y .  
T i c k e t s  a c c o r d i n g l y  w i l l  b e  m a d e  a v a i l a b l e  a t  t h e  r e g i s t r a -  
t i o n  d e s k ,  o n  a f i r s t  c o m e - f i r s t  s e r v e d  b a s i s ,  to  r e g i s t r a n t s  
f o r ' t h e  M e e t i n g .  A c h a r g e  o f  $1 .00  e a c h  w i l l  be  m a d e  
f o r  t h e  a v a i l a b l e  t i c k e t s ,  t o  c o v e r  t h e  c o s t  o f  b u s  t r a n s p o r -  
t a t i o n  t o  a n d  f r o m  M i e h o u d .  

T h e  t o u r  w i l l  d e p a r t  f r o m  t h e  R o o s e v e l t  H o t e l  a t  1 : 3 0  
p . m .  o n  T u e s d a y ,  A p r i l  21  i n  a s p e c i a l l y  c h a r t e r e d  b u s ,  
a n d  w i l l  r e t u r n  to  t h e  h o t e l  b y  5 : 0 0  p . m .  T h o s e  t a k i n g  
t h e  t r i p  w i l l  b e  g i v e n  a g u i d e d  t o u r  t h r o u g h  t h e  M i e h o u d  
p l a n t ,  d u r i n g  w h i c h  t h e y  w i l l  see  t w o  S a t u r n  b o o s t e r s  
b e i n g  c o n s t r u c t e d .  N A S A  p e r s o n n e l  w i l l  e x p l a i n  a n d  de -  
s c r i b e  t h e  o p e r a t i o n s  u n d e r w a y  a n d  o t h e r  f a c i l i t i e s  t h a t  
w i l l  b e  s h o w n .  

M e m b e r s  w h o  w i s h  t o  t a k e  a d v a n t a g e  o f  t h e  o p p o r t u n i t y  
to  v i e w  t h e  M i c h o u d  o p e r a t i o n s  a r e  a d v i s e d  to  o b t a i n  t h e i r  
t i c k e t s  p r o m p t l y  u p o n  a r r i v a l  a t  t h e  R e g i s t r a t i o n  D e s k  i n  
t h e  R o o s e v e l t  H o t e l .  W e  m u s t  o b s e r v e  t h e  l i m i t a t i o n  to  
48  p a r t i c i p a n t s ,  a s  r e q u i r e d  b y  N A S A .  

A n  a l t e r n a t e  h a r b o r  t r i p  a b o a r d  t h e  y a c h t ,  G o o d  N e i g h -  
b o r ,  i s  p l a n n e d  f o r  d e p a r t u r e  a t  2 : 0 0  p . m . ,  T u e s d a y ,  A p r i l  
21.  $1  f o r  t r a n s p o r t a t i o n  t o  w a t e r f r o n t  a n d  t r i p .  

Prooeram Abstracts.. 
( C o n t i n u e d  f r o m  p a g e  '-)2) 
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M O D E R N  T E C H N I Q U E S  F O R  T H E  P R O D U C T I O N  O F  
C R U D E  T A L L  O I L  

R. E.  T h r u s h  
A short background of the methods for the production ef etude tall 

oil is given. A simplified flow sheet of tile continuous acidulation process 
is shown and a new type centrifuge is introduced for the continuous 
separation of the various components of the aci(hflated sulphate reac- 
tion mixture. The separation section of the process is described with 
particular emphasis given to the operation of the centrifuge. 

Performance of t:he process is discussed with respect to yield and 
quality of the crude tall oil. 

41 
T A L L  O I L  I N  C O A T I N G S '  V E H I C L E S  

G. H .  E iek  

I ) rying studies comparing long, medium, and short oil range of iso- 
phthalic acid versus phtha]ic anhydride, and tall oil fatty avid vs. soya 
oil and /or  soya fatty acids, are presented. Parti(.ular emphasis is placed 
upon some of the premium grade tall oil fatty acids whi(.h now show 
signs of drying equal to or slightly better than the soya ell, in a lon~" 
oil alkyd, after the driers are allowed to "condition" for a period of 
48 hr. 

A comparison of tall oil rosin vs. wood and gum rosin, in a number 
of modifications, are exemplified. Proper mixing technology in processing 
tall oil derivatives are stressed. 

42 
T H E  R O L E  A N D  A P P L I C A T I O N  O B J E C T I V E S  O F  C O M P U T E R  

C O N T R O L  I N  T H E  P R O C E S S  I N D U S T R I E S  

M u s a  Mar to  
Experience in computer control in the process industries has shown 

a wide variety of application objectives. The role and functions of 
computer control from the standpoint of data acquisition, uni t  control 
and plant n'ide control is discussed. Typical application areas and 
techniques developed will be reviewed. 
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A U T O M A T E D  B A T C H  T Y P E  A C I D U L A T I O N  P L A N T S  

J .  P .  K r u m b e l n  

Automated batch type skimmings acidulation plants provide an eco- 
nomical and flexible tall oil process offering comparatively h)w capital 
investment, low operating" costs, simplicity of operation, and high tall 
oil yields. These plants are part icularly well suited for mills having 
a tall oil capability in the range of ca. 1200 tons/month or less. Above 
this figure, the use of the continuous process employing a continuous 
reactor and centrifugal separation of the oil-salt water phases may be 
more attractive. Automation is achieved by the use of a timer operated 
positive skimmings charge pump, time operated sulfuric acid charge 
pump, automated water  metering, automated reactor temp control, 
electrically interlocked pumps, and continuous gravity separation of the 
oil-salt water phases. A shaker screen is employed to separate l ignin 
and fibers from the tall oil prior to the phase separation step. 

Three automated batch plants of the type described are now in 
operation. 
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T A L L  O I L  A C I D S  I N  S O M E  N E W  C O A T I N G  S Y S T E M S  

ll-. M. Kro f t ,  A lex  Forsehirm,  and  E d w a r d  J o n u s z  and Danie l  S u g h r u e  

Tall oil fatty acids have been used in this study in the formulation of 
a number of new coatings resins. In  epoxy esters derived from a 
terpene-phenol glycidyl ether several compositions for use in resistant  air  
dried and baked finishes are described. 

In  the urethane alkyd type, fast drying vehicles with unusual  hard- 
hess and flexibility have been prepared by a new procedure. The con- 
tribution of tall oil acids to 1.esistant alkyd finishes is described. Specific 
util i ty in the metal primer field is highlighted for these materials. 
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S E P A R A T I O N  O F  M I X T U R E S  O F  H I G H - B O I L I N G  
M A T E R I A L S  I N  H O R I Z O N T A L  F R A C T I O N A T O R  

E.  W.  E e k e y  and  R .  J .  Woestrnan 

The fractionation of tall oil, like that  of other high-boiling mixtures 
that must  be distilled under vacuum, ordinari ly requires u long column, 
relative to the number of plates theoretically required. A fractionator 
is described having the features of close spacing of individual  stages, 
vigorous mixing at each stage, short time of exposure of liquid to high 
temp, and low pressure drop. 

Some pilot-plant data for vacuum fractionation of binary mixtures of 
pure materials, and of tall oil, axe presented. These indicate that  apply- 
ing this type of fractionator to the practical refining of tall oil may be 
expe(.ted to reduce tile operating expenses and improve the yield of rosin 
and fatty acid. The low pressure drop allows the fractionation to he 
done with a reduced quanti ty of sparging steam, or without any. 
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M E C H A N I C A L L Y  A I D E D  T H I N  leILM E V A P O R A T I O N  A N D  

I T S  A P P L I C A T I O N  T O  T H E  T A L L  O I L  I N D U S T R Y  

L.  E .  N a j d e r  

Heat sensitive or viscous material  are fertile fields for thin fihn evapo- 
raters. Typical examples: tall oil, fatty acids, amines, esters, rocket fuels 
and radioactive wastes. Processes include dehydrating, deodorizing, de- 
coloring, str ipping and concentrating. There has been sonm miseoneep- 
tim~ regarding thin film evaporation. ] t  is not exotic. This has been 
proven. Cost is higher thou conventional evaporators, but special con- 
ditions justify selection. Sometimes it is mandatory. 
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Compi l ing  c r i t e r i a  for  u s i n g  these un i t s  is difficult. E x t r e m e l y  h i g h  
h e a t  t r a n s f e r  r a t e s  a re  charac te r i s t ic ,  b u t  v iscos i ty  has  an  effect. Evapo-  
r a t i v e  r a t e s  to 100 l b / h r / s q  i t  h a v e  been obta ined bu t  dro~) to 1 0 - 2 0  lb /  
h r / s q  f t  for  v i scous  p roduc t s .  I t  is ideal  for  hea t  sens i t ive  ma te r i a l s  
s ince contac t  t ime  is v e r y  short .  

Molecular  dis t i l la t ion is h igh ly  special ized.  These  un i t s  v a r y  in 
cons t ruc t ion  bu t  each  is des igned  to p roduce  a th in  film. One uses  
h i g h  speed f a n n i n g  ac t ion  whi le  ano the r  uses  f loa t ing  w i p e r  blades.  
Size is a l imi t ing  fac to r  a n d  feed ra t e s  v a r y  w i t h  evapo ra t i on  ra tes .  

A sys t em consis ts  of feed t ank ,  g e a r  type  feed  pump ,  ro tomete r ,  pre-  
h e a t e r  or degasser ,  evapora to r ,  condenser  and  g e a r  p u m p  and  r e c e i v i n g  
t a n k  for  res idue .  The  v a c u u m  sys t em m a y  be a mul t ip le  s tage  s t eam 
je t  or a compound  v a c u u m  p u m p .  There  a re  no defini te gu ide  posts  
for  appl ica t ion  in  the  tall oil i n d u s t r y .  The  field is l a rge  and  the re  
are  m a n y  p rob lem produc t s .  

I t  is be ing  u s e d  in  r e m o v i n g  p i t ch  f r o m  w a s t e  tall  oil. Economics  
v a r y  and  m a r k e t  condi t ions  m u s t  be analyzed.  O u r  u n i t  is also used  
in s e p a r a t i n g  dirners a n d  t r i m e r s  f rom m o n o m e r  in  tall oil f a t ty  acid.  
Specia l ty  p roduc t s  f r o m  tall  oil f a t t y  acids  are  a good appl icat ion.  Re-  
m o v i n g  color bodies is one;  r e m o v i n g  impur i t i e s  f r o m  cer ta in  f a t ty  acids  
is another .  F ina l ly  dis t i l la t ion of ros in  to improve  color and  color 
s tabi l i ty  at  a s a t i s f ac to ry  yield. 
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D I M E R  A C I D  S T R U C T U R E S .  T H E  D E H Y D R O - D I M E R  F R O M  
M E T H Y L  S T E A R A T E  A N D  D I - t - B U T Y L  P E R O X I D E  

S.  A.  ]Harrison, L .  E .  Pe ter son  and  D.  t t .  Whee l e r  

P r e v i o u s  w o r k  by  Sutton,  and  by  H a r r i s o n ,  McCaleb and  Whee le r  
has  shown tha t  methyl  s t ea r a t e  is conver ted  to d imer s  p lus  h i g h e r  
po lymers  by the  act ion of all-t-butyl peroxide.  The  la t te r  sugges t ed  tha t  
in  the  d imer ,  the re  w a s  cons ide lab le  l i n k a g e  at  ca rbon  2, the  carbon  
a- to the  COOCI~I3 group ,  since the  d i m e r  es ter  w a s  incomplete ly  sa- 
ponif ied by the  u s u a l  p rocedures .  

F u r t h e r  p roof  of a - l inkage  is p r e sen ted  in  the  p r e s e n t  s tudy.  A f rac-  
t ion wh ich  is p redon l inan t ly  a , a ' - l inked  d i m e r  w a s  isolated as the  non- 
po lymer ic  cyclic a n h y d r i d e  (a ,a ' -d ice ty l  succin ic  a n h y d r i d e )  by  molecu- 
la r  dis t i l la t ion f r o m  the l inea r  po lymer ic  non-a- l inked po lyanhydr ide .  
The  isolated cyclic a n h y d r i d e  appea red  ident ica l  w i t h  a syn the t ic  a,a'- 
dicetyl  succ in ic  anhyd r ide ,  whose  syn thes i s  i s  descr ibed.  

The  o r ig ina l  d imer  ester,  the  a,a'-cyclic a n h y d r i d e  f rac t ion ,  and  the  
d imethy l  es ter  de r ived  f r o m  it, w e r e  e x a m i n e d  by m a s s  spec t romet ry .  
The  expected mol w t  were  conf i rmed by the  p a r e n t  ion peaks .  F r a g -  
m e n t a t i o n  p a t t e r n s  ind ica ted  apprec iab le  a - l inkage  in the  o r ig ina l  d imer  
ester,  and  almost  exclusive a - l inkage  in the es ter  f r o m  the isolated cyclic 
anhydr ide .  As ide  f r o m  p re f e r ence  for  the a-posit ion,  j e i u i n g  a ppe a r s  
to be r a n d o m l y  d i s t r ibu ted .  
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D I M E R  A C I D  S T R U C T U R E S .  T H E  T H E R M A L  D I M E R  O F  
M E T H Y L  10-t ,  12-t  L I N O L E A T E  

R.  F.  Paschke ,  L .  E .  Fe ter son  and  D.  H .  Whee l e r  

T h e r m a l  d imer i za t ion  of the con juga ted  104 ,  12-t  l inoleate (250C,  
5 h r )  p roduced  a d imer  whose  s t r u c t u r e  is shown  to be t h a t  of the 
Diels-Alder  r eac t i on  be tween  two molecules of monomer ,  w i t h  one 
molecule ac t ing  as diene, and  e i ther  one of the  two double bonds  of 
the  second molecule  ac t i ng  as dieneophfie .  Th i s  p roduces  f o u r  skeletal  
i somers  of a t e t r a s u b s t i t u t e d  (1 ,2 ,3 ,4)  cyclohexene s t r u c t u r e  w i t h  a-~ 
u n s a t u r a t i o n  on one chain.  The  i somers  fo rmed  depend  on whe the r  the 
10- or  the 12-double bond  acts  as dieneophile,  and  whe the r  the  mono- 
m e r s  add  " h e a d  to h e a d "  or " h e a d  to ta i l ."  E v i d e n c e  for  the  s t r u c t u r e s  

Calendar of Ladies' Program 
Spring Meeting-New Orleans 

Monday, April 20, 1954 
Assembly and Continental Breakfast, 9:00-10:00 

a.m., Blue Room, Roosevelt Hotel. 
18th Century New 0rleans--Guided walking tour 

of French Quarter. 
Luneheon--Brennan's Restaurant on Royal Street. 

Tuesday, April 21, 1964 
Assembly and Continental Breakfast, 9:00-10:00 

a.m., Blue Room, Roosevelt Hotel. 
20th Century New Orleans. Bus tour of Lake- 

front area, parks, and fountains. 
Luneheon--u Shores Club on Bayou St. John. 

A surprise in entertainment. 

Wednesday, April 22, 1964 
Assembly and Continental Breakfast, 9:00-10:00 

a.m., Blue Room, Roosevelt Hotel. 
19th Century New Orleans. Private street car 

tour--St .  Charles Avenue, Garden District, Uni- 
versities, Audubon Park, and Carrollton Dis. 
trier. 

Coffee Party--Cornstalk Room, Delmonico's Res- 
taurant on St. Charles Avenue. 

include chemical  analyses ,  IP~ and  U V  spec t rome t ry  a n d  pa r t i cu l a r l y  
m a s s  spec t rome t ry  of the  disti l led d imer ,  of the  completely h y d r o g e n a t e d  
d imer ,  and  of the a romat ized  d imer  fo rmed  by cata lyt ic  dehydrogena t ion .  
The  h y d r o g e n a t e d  d imer  can be s e p a r a t e d  into two components  by T L C .  
These  a re  probably  re la ted  to "head- to-head"  vs.  "head- to- ta i l"  addi t ion.  
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O B S E R V A T I O N S  O N  T H E  D I C A R B O N Y L  C O M P O U N D S  
F O R M E D  I N  A U T O X I D I Z E D  M E T H Y L  L I N O L E A T E  

W .  Y .  Cobb and  E.  X.  D a y  
Methyl  l inoleate w a s  oxidized at  45C in a W a r b u r g  a p p a r a t u s  to 

the po in t  of m a x  oxygen  up take .  The oxidized es ter  w a s  then  v a c u u m  
s t eam distilled (45C,  20 /z H g ) ,  and  the  dist i l late re f luxed  w i t h  an  
excess of 2 ,4 -d in i t ropheny lhydraz ine  r eagen t .  Chloroform-ext rac tab le  
hyd r azones  f r o m  the reac t ion  m i x t u r e  w e r e  t h e r e a f t e r  pa s sed  over  a 
ca t ion  exchanger ,  followed by m a g n e s i a  column c h r oma tog r aphy .  The 
pot r e s idue  f r o m  the dis t i l la t ion w a s  pas sed  over  a l u m i n a  2,4-dini tro-  
pheny lhyd raz ine  r eac t ion  columns.  The  d ica rbony l  monohydr azone  frac-  
t ion thus  collected was  re f luxed  w i t h  excess h y d r a z i n e  reagen t ,  and  
finally ex t rac ted  w i t h  chloroform.  

Dica rbony l  osazone m i x t u r e s  were  f r ac t iona ted  on Cel i te-ethanol-amine 
co lumns  w i t h  v a r i a t i o n  of the  co lumn w a t e r  conten t  to fac i l i ta te  der iva-  
t ive movement .  I n d i v i d u a l  f r ac t ions  w e r e  cha rac te r i zed  by combina t ions  
of the  fol lowing t e c h n i q u e s :  U V  m a x i m a  in CHC13, u l t rav io le t  m a x i m a  
in e thanol ic  base, TLC,  p a r t i t i o n  co lumn co -ch roma tog raphy  w i t h  au- 
thent ic  compounds ,  I R  spectroscopy,  a n d  mp. 

Ten ta t ive ly  ident i f ied compounds  inc lude  glyoxal, methyl  glyoxal, C5-C9 
a-keto a lkanals ,  and  cis but-2-ene-l ,4-dial .  S e m i q u a n t i t a t i v e  d a t a  will 
be p re sen ted  for  mos t  of the s t eam dist i l late and  pot  r e s idue  d icarbonyls .  

Poss ib le  m e c h a n i s m s  of fo rma t ion  of d ica rbonyls  will be d i scussed  in 
the l ight  of r ecen t  resul ts .  

- -  5 0 - -  

A L K A L I N E  I S O M E R I Z A T I O N  O F  M E T H Y L  C R E P E N Y N A T E  
( M E T H Y L  c i s - 9 - O C T A D E C E N - 1 2 - Y N O A T E )  

K.  L.  Mikolajczak ,  M. O. B a g b y  and  1. A.  Wol f f  

Alka l ine  i somer iza t ion  of methyl  c r epenyna te  (methy l  eis-9-octadeeen- 
12-~'noate) has  been s tud ied  u n d e r  v a r i o u s  condi t ions  of temp,  t ime, and  
conch of a lkal i  and  of sample .  Convers ion  of th i s  acetylenic  ac id  to a 
con juga ted  t r iene  is f a s t e r  and  more  complete t h a n  a lka l ine  isomeriza-  
t ion of l inolenic acid. The  methyl  ester  of the  i somer iza t ion  p roduc t  
r ead i ly  absorbs  th ree  moles of h y d r o g e n  to yield methyl  s teara te .  The 
ester  p r o d u c t  has  an  unexpec ted  composi t ion  as  ev idenced  by i ts  un-  
u sua l  ll~ spec t rum,  F u r t h e r m o r e ,  the  r e a r r a n g e m e n t  p roduces  a pre- 
ponde r a nc e  of one h igh ly  labile, pos i t ional  isomer .  
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C I S - T R A N S  I S O M E R I Z A T I O N  O F  O L E I C  A C I D  B Y  N I T R O U S  A C I D  

Carter Litchfield,  R .  D.  t t a r low ,  A .  F.  Isbel l  c~nd R a y m o n d  Re i ser  

The HNO2-cata lyzed cis-trans i somer iza t ion  of oleic ac id  w a s  s tud ied  
to de t e rmine  its possible  ut i l izat ion for  the  commerc ia l  p roduc t ion  of a 
f a t ty  acid  of h i g h  tran* content .  F o r  the  work ,  H N 0 2  w a s  g e n e r a t e d  
in  s i tu by r eac t i ng  NaNOe w i t h  a s t r o n g  acid.  The  inf luence  of t ime, 
temp, ag i ta t ion ,  a m t  of NaNOe, and  type of s t r o n g  acid  on the  reac t ion  
were  inves t iga ted .  M a x i m u m  eis-trans i somer iza t ion  w i t h  min  by-product  
fo rma t ion  w a s  obta ined w h e n  100 g oleic acid  w a s  r eac t ed  w i t h  4.8 ml 
2M N a N 0 e  and  3.2 ml 6M HNO3 for  30 m i n  a t  65C w i t h  v igorous  agi-  
ta t ion.  Af te r  i somer iza t ion ,  n i t r ogenous  reac t ion  by-products  were  re- 
moved  by p a s s i n g  a pe t ro leum ether  solut ion of the  r~act ion  p r o d u c t s  
t h r o u g h  a bed of sil ieic acid. 

U s i n g  these o p t i m u m  reac t ion  and  pur i f i ca t ion  p rocedures ,  100 g 
technica l  oleic ac id  yie lded 93 g of p r oduc t  c on t a in ing  6 0 %  t rans  
monoene.  (S ince  technica l  oleie ac id  con ta ins  only 8 2 %  monoene,  th is  
trans content  r e p r e s e n t e d  equ i l ib r ium i somer iza t ion . )  Subsequen t  sol- 
ven t  recrys ta l l iza t ion  p roduced  24 g 9 7 %  trans mater ia l .  
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P O T E N T I A L  S Y N T H E T I C  L U B R I C A N T S :  E S T E R S  O F  

C l s - S A T U R A T E D  C Y C L I C  A C I D S  

J.  P .  Friedrich,  E.  W .  Bel l  and L .  E .  Gas~ 

A ser ies  of es ters  w e r e  p r e p a r e d  f r o m  Cas-saturated cyclic ac ids  (I.-V-. 
~ 1 )  c o n t a i n i n g  ~ 1 %  s a t u r a t e d  s t r a i g h t  cha in  acids  and  no a roma t i c  
con taminan t s .  S t r a i g h t  cha in  p r i m a r y  a n d  b r a n c h  cha in  alcohols Ct-C7 
and  2,2 ,2- t r i f iuoro e thanol  w e r e  u s e d  to m a k e  the  es ters ,  as welI  as Cls 
cyclic alcohols p r e p a r e d  f r o m  cyclic acids.  R.edistilled samples  of t he  
best  alcohols commerc ia l ly  avai lable  were  used,  and  the  es ter i f ica t ion  w a s  
c a r r i e d  out  wi th  a BEa-e thera te  catalyst .  Viscosi t ies ,  m e a s u r e d  at  100 
and  210F,  va r i ed  f r o m  79-143 ,  and  p o u r  po in ts  r a n g e d  f r o m  - -30  to 
- - 9 5 F .  The  oxida t ive  s tabi l i ty  of the es te rs  will  be repor ted  as  s tud ied  
at  3 4 7 F  w i t h  pheno th iaz ine  be ing  used  as the inhib i tor .  Severa l  have  
qual i t ies  tha t  r e c o m m e n d  them as potent ia l  lubr ican ts ,  especial ly for  
iow-temp appl icat ions .  
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C A S T O R - B A S E D  D E R I V A T I V E S  : S Y N T H E S I S  O F  S O M E  

A C R Y L A T E  E S T E R S  

J a n e  S.  Nelson and T. H .  App lewhi te  

Acry la te  es ters  of v a r i o u s  r ic inoleic  and  12-hydroxys tea r ic  acid  der iva-  
t ives  h a v e  been synthes ized  and  charac te r ized .  Alcoholysis of methyt  
ac ry la te  employ ing  acidic  or  bas ic  catalysts ,  as desc r ibed  in  O r g  Syn.  
26, 18 ( 1 9 4 6 ) ,  fa i led wi th  the  s econda ry  alcohol func t i on  of methy l  
r ic inolea te  and  N,N-d imethy l  r ic ino leamide .  Thus ,  th is  alcoholysis reac- 
t ion is use fu l  in p r e p a r i n g  monoac ry l a t e s  f r o m  the  p r i m a r y  alcohol 
func t ions  of r ic inoleyl  and  12-hydroxys tea ry l  alcohols, l e av ing  the sec- 
c onda r y  hydroxyl  func t ions  intact .  Acry la te  fo rma t ion  f r o m  the second- 
a r y  alcohol g r o u p s  was  ach ieved  by the  use  of acrylyl  chloride w i t h  
t r i e t hy l a mine  as a catalyst .  Cas tor  de r iva t i ve s  used  as s t a r t i n g  ma te r i a l s  

(Continued on page 30) 
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for  acryla te  p r e p a r a t i o n  by th is  me thod  inc lude  methyl  esters ,  unsub-  
s t i tuted,  mono- and  d i - subs t i tu ted  amides  of both the s a t u r a t e d  a n d  
u n s a t u r a t e d  acids.  The use  of glacia l  acryl ic  ac id  was  also i nves t iga t ed  
and  seems to offer possible  p romise  in  ac id  catalyzed es ter i f ica t ion  of 
these  aleohoI func t ions .  The  p repa raKon ,  isolat ion,  charac te r i za t ion ,  and 
phys ica l  p roper t i e s  of the v a r i o u s  cas te r -based  acry la te  de r iva t i ve s  win  
be d iscussed.  
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R E S I N S  FROM H Y D R O X Y P H E N Y L S T E A R I C  A C I D  

tz. Seholnick, H. A. Monroe, Jr., A. N. Wrigley and W. C. Ault 

t t y d r o x y p h e n y l s t e a r i c  acid, p r e p a r e d  by add i t ion  of phenol  to oleic 
acid, has  been condensed  w i t h  fo rma ldehyde  u s i n g  acidic and  a lkal ine  
catalysts .  The  r e su l t i ng  r e s i n s  h a v e  tool w t  co r r e spond ing  to 2-3 phenol ic  
un i t s  and a re  r ead i ly  soluble in  alcohols. F i lms  cas t  f r o m  these  solu- 
t ions a re  soft  and  t acky  even  a f t e r  b a k i n g  at 200C. 

I n  o rde r  to ach ieve  g r e a t e r  ha rdnes s ,  blends were  m a d e  f r o m  solu- 
t ions  of the phenol - fo rmaldehyde  res ins  and  solut ions of commerc ia l  
epoxy res ins .  C ros s l i nk ing  then  could occur  by  reac t ion  of the  hy- 
droxyl  a n d  earboxyl  func t ions  of our  r e s in s  w i t h  epoxide and  hydroxy l  
g r o u p s  p r e s e n t  in the  epoxy res ins .  B a k e d  films cas t  f rom these  blends 
w e r e  ha rd ,  flexible and  chemical ly  res i s tan t .  

- -  5 5 - -  
T H E  P L A S T I C I Z I N G  C H A R A C T E R I S T I C S  O F  N , N - B I S  

( 2 - A L K O X Y E T H Y L )  A M I D E S  OF L O N G  C H A I N  F A T T Y  A C I D S  

R. R. Mod, F. C. Magne and E. L. Skau  

A n u m b e r  of N-acyl  de r iva t i ve s  of bis(2-alkoxyethyl) amines  have  
been p repa red ,  charac ter ized ,  and  sc reened  as p las t ie izers  for  po ly (v iny]  
chlor ide-vinyl  ace ta te)  copolymer.  I n c l u d e d  were  the N,N-b/s(2-a lkoxy-  
ethyl)  amides  of s a t u r a t e d  ( n o r m a l  and  b r a n c h e d ) ,  u n s a t u r a t e d ,  epoxy, 
d imer ,  terpenic ,  a n d  n a p h t h e n i c  ac ids  as well  as mixed  acids  f r o m  ani- 
ma l  fa ts ,  rapeseed ,  Limnanr dougtasi~; seed, pa r s l ey  seed, a n d  hy- 
d rogena ted  cottonseed oils. All these  amides ,  i n c l u d i n g  the s t e a r a m i d e  
de r iva t ive ,  were  compatible.  Some exhib i ted  low-temp proper t i es  com- 
p a r ab l e  to the ad ipa te  p las t ic izers  w i thou t  the  a d v e r s e  volat i l i ty  charac-  
te r i s t ics  of the  adipates .  W i t h  the  except ion of the  epoxys t ea r amide  
d e r i v a t i v e  the  N-bis(2-alkoxyethyl) amides  w e r e  i n f e r io r  to D O P  in 
t h e r m a l  s tabi l i ty .  The  N,N-bis(2-ethoxyethyl) s t e a r a m i d e  is of special  
s ign i f icance  in  tha t  i t  seems to be the  only de r i va t i ve  of u n s u b s t i t u t e d  
s t ea r i c  acid  k n o w n  to be appl icable  as a p r i m a r y  plast icizer .  
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A N  E V A L U A T I O N  O F  T H E  R I V E R - D I E - A W A Y  T E C H N I Q U E  

F O R  S T U D Y I N G  D E T E R G E N T  B I O D E G R A D A B I L I T Y  

J~. A. ~etz]corn, t& Jb. Huddleston and R. C. Allred 

The r e a d y  ava i lab i l i ty  of r i v e r  w a t e r  as a biological  m e d i u m  and  
the  s impl ic i ty  of the  tes t  p r o c e d u r e  has  resu l t ed  in  w i d e s p r e a d  use  of 
the  r i v e r - d i e - a w a y  technique  for s t u d y i n g  de t e rgen t  b iodegrada t ion .  The 
accu racy  and  reproduc ib i l i ty  of the  test,  however ,  has  no t  been well  
defined. T h i s  i n f o r m a t i o n  is r equ i r ed  to es tabl ish  the  va l id i ty  of ob- 
s e rved  di f ferences  in  d e g r a d a t i o n  behavior .  

The  p r e s e n t  p a p e r  p r e sen t s  d a t a  on the  accu racy  and  r epea tab i l i t y  of 
the  methylene  blue  ana ly t i ca l  p r o c e d u r e  u s i n g  both the  s t a n d a r d  method  
and  the  a u t o m a t e d  ve r s i on  of the  methylene  blue method.  D a t a  are  also 
p re sen ted  showing  reproduc ib i l i ty  of the  b iodeg rada t i on  cu rves  ob- 
t a i n e d  by repl ica te  ana lys i s  of de te rgen t s  u n d e r  iden t ica l  d i e -away  con- 
di t ions.  The  biological  dev ia t ion  obta ined in th is  m a n n e r  w a s  found  to 
exceed the  ana ly t ica l  dev ia t ion  by more  t h a n  1 0 0 %  in some ins tances .  

The  effect of de t e rgen t  mol w t  and  mic rob ia l  adap t a t i on  to the  tes t  
subs t ance  on the  d e g r a d a t i o n  p a t t e r n  is also d iscussed.  

- - 5 7 -  
I N F R A R E D  S P E C T R O S C O P I C  D E T E R M I N A T I O N  O F  

D E T E R G E N T  A C T I V E S  

C. D. Frazee and R. O. Crisler 

Severa l  I R  spect roscopic  methods  a re  descr ibed  for  the d e t e r m i n a t i o n  
a n d  ana lys i s  of de t e rgen t  a r r ives  in  sewage ,  g r o u n d  waters ,  a n d  f in ished 
de te rgen ts .  The  me thods  inc lude  the  d e t e r m i n a t i o n  of the  r a t i o  of 
s t r a i g h t  chain  to t e t r ap ropy lene  cha in  a lkylbenzene su l fona te  ( A B S )  
in  d e t e r g e n t  ac t ives  ex t rac ted  f r o m  sewage,  g r o u n d  w a t e r  and  f in ished 
de t e rgen t s ;  the  d e t e r m i n a t i o n  of level and  polyethoxy cha in  l eng th  in 
alkyl a n d  alkyl  phenyl  e thers  of polyethylene oxide condensa tes ;  and  
the  type of alkyl g roup  in d e t e r g e n t  ac t ives  isolated f r o m  fo r mu la t e d  
de te rgen ts .  Specific appl ica t ion  of these  methods  to s tudies  of the  de- 
g r a d a t i o n  of A B S  in s ewage  f r o m  controlled use  areas ,  and  in s tud ies  
of the  r a t e  a n d  m e c h a n i s m  of d e g r a d a t i o n  of tile alkyl pheny l  e thers  
a n d  alkyl e thers  a re  d iscussed .  
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T H E  D E T E R M I N A T I O N  O F  P O L Y O X Y E T H Y L E N E  N O N I O N I C  

S U R F A C T A N T S  I N  W A T E R  A T  T H E  P A R T S  
P E R  M I L L I O N  L E V E L  

N. T. Crabb and H. E. Persinger 

A method  has  been developed to de t e rmine  the  concn of polyoxy- 
e thylene nonionic  s u r f a c t a n t  ( P N S )  in  the  p p m  r a n g e  in  a wa te r -  
bac te r i a  m ed ium .  The  method  h a s  successful ly  de t e rmined  the  conch 
of PNS d u r i n g  the  course  of b iodegrada t ion  s tud ies  u s i n g  e i ther  acti- 
va t ed  s ludge or r i v e r  w a t e r  as the  bac te r ia l  source.  The  non ion ic  surf -  
a c t a n t  w a s  r e m o v e d  f r o m  the w a t e r  solut ion by c o u n t e r c u r r e n t  e ther  
ex t rac t ion .  Detec t ion  and  m e a s u r e m e n t  of the  P N S  was  accompl ished 
u s i n g  cobalt  t h iocyana te  and  m e a s u r i n g  the abso rbance  of the  blue 
coba l t -PNS complex at  620 m/L in a 5-cra absorp t ion  cell. 

O p t i m u m  ex t rac t ion  condi t ions  r e q u i r e d  a neu t r a l  p H  a n d  a low ionic  
s t reng th .  The  color imetr ic  step r e q u i r e d  tha t  each  molecule of P N S  con- 
t a i n  a t  least  s ix  ethylene oxide un i t s  for  color development ,  and  s ince  
the  abso rbance  v a r i e s  w i t h  the  l eng th  of t he  polyoxyethylene  chain,  the  
method  m u s t  be s t a nda r d i z e d  u s i n g  the p a r t i c u l a r  compound  u n d e r  
inves t iga t ion .  
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S O A P S  O F  M O N O H Y D R O X Y S T E A R I C  A C I D  IN 
S Y N D E T  C O M P O S I T I O N S  

L. I.  Osipow, William Rose,blurt and F. D. Snell 

Soaps of m o n o h y d r o x y s t e a r i c  acid, p r e p a r e d  by  su l fa t ion  of oleic ac id  
followed by  hydrolys is ,  offer un ique  a d v a n t a g e s  in  synde t  composi t ions.  
Un l ike  sod ium oleate, sod ium s teara te ,  or  sod ium 12-hydroxys tea ra te ,  the  
sod ium soap of th is  m o n o h y d r o x y s t e a r i c  acid  is an  effect ive solubi l iz ing 
a g e n t  for  the  p r e p a r a t i o n  of l iquid bui l t  syndets .  No decrease  in  de- 
t e rgency  was  observed  w h e n  5 0 %  of a conven t iona l  s u r f a c t a n t  in  a 
bui l t  composi t ion  w a s  rep laced  by the  m o n o h y d r o x y s t e a r a t e  soap.  
Te t r ap ropy lene  benzene  sulfonate ,  tal low sulfate ,  and  the  oleyl ester  of 
sod ium iso th ionate  were  employed as the  p r i m a r y  ac t ive  agen t s  in  
combina t ion  w i t h  l au ry l  i sopropanolamide ,  po lyphospha te  and  other  
bui lders .  

Unl ike  sod ium s teara te ,  and  sod ium oleate to a lesser  extent,  the  
sod ium soap of th is  m o n o h y d r o x y s t e a r i c  acid  does no t  depress  the  foam 
of bui l t  synde t  composi t ions,  un less  it  is u sed  in  re la t ive ly  m a s s i v e  
doses. I n  the absence of p h o s p h a t e  bui lders ,  i t  acts as  a foam depressan t .  

The  soaps  of th is  m o n o h y d r o x y s t e a r i c  acid a re  b iodegradable .  Since  
they  can  be m a n u f a c t u r e d  a t  low cost, there a p p e a r s  to be m e r i t  in 
i n c l u d i n g  them in both solid and  l iquid-bui l t  de t e rgen t  composi t ions.  

60 

C A T A L Y T I C  C O N V E R S I O N  OF F A T T Y  M A T E R I A L S  

I~. I .  Osipow, W. Rosenblatt and F. D. Snell 

Studies  are  in  process  on the  ca ta ly t ic  convers ion  (o ther  t h a n  by 
h y d r o g e n a t i o n )  of f a t ty  m a t e r i a l s  to d e t e r g e n t  in te rmedia tes .  S tea r i c  
acid,  oleic acid,  methyl  s teara te ,  methyl  oleate, n-butyl  s teara to ,  a n d  
glyceryl  t r i s t e a r a t e  v a p o r s  were ,  in s e p a r a t e  exper imen t s ,  pa s sed  t h r o u g h  
a n u m b e r  of d i f fe ren t  ca ta lys t  beds. These  inc luded i ron  oxide-a lumina ,  
c h r omia - a lumina  and  mo lybdena - a lumina  at  t emp  r a n g i n g  h-om 4 0 0 -  
550C. Crack ing ,  dehydrogena t ion ,  and  decarboxyla t ion  occur  s imul-  
taneous ly .  The  fa t ty  m a t e r i a l s  are  u p g r a d e d  to the  ex ten t  tha t  h i g h  
yields of olefins and  fa t ty  acid  moie t ies  in  the 1 0 - 1 5  carbon  a tom r a n g e  
a re  produced .  Reac t i on  p roduc t ions  w e r e  analyzed by v a r i o u s  wet  
methods,  i nc lud ing  TLC,  and  by I g  spectroscopy.  

I r o n  ox ide-a lumina  p r o v e d  to be the  nms t  effect ive ca ta lys t  for  the  
convers ion  to olefins. H i g h e r  yields of olefins w e r e  ob ta ined  w i t h  the  
es ters  of lhe f a t ty  acids  t h a n  wi th  the  f ree  f a t ty  acids.  Ana lys i s  of 
l iquid reac t ion  p roduc t s  r e su l t i ng  f r o m  a s ingle  pass  showed tha t  7 5 -  
8 0 %  olefins were  obta ined f rom methyl  s t ea ra te  and  close to 8 5 %  f r o m  
methyl  oleate. F r a c t i ona l  dis t i l la t ion ind ica ted  t h a t  the  pe r  cen t  olefins 
was  i n d e p e n d e n t  of the tool w t  of the  f rac t ions .  W i t h  methyl  s teara te ,  
6 5 %  of the  r ecovered  p r oduc t  w a s  in  the  r a n g e  of 1 0 - 1 6  carbon  a toms.  
W i t h  methy l  oleate, 7 5 %  of the  r ecove red  p r oduc t  w a s  in  the  r a n g e  
of 1 0 - 1 4  carbon atoms.  

W a t e r  vapo r  w a s  found  to h a v e  an  i n a c t i v a t i n g  effect on the  i ron 
ox ide-a lumina  cata lys t ,  p a r t i c u l a r l y  w i t h  r e g a r d  to d e h y d r o g e n a t i o n  and  
decarboxyla t ion .  Thus ,  in  the p resence  of s team,  shor te r -cha in  es ters  
and  fa t ty  acids  p redomina te .  
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C O N T I N U O U S  F E E D I N G ,  M I X I N G ,  A N D  S P R A Y  D R Y I N G  
OF D E T E R G E N T  F O R M U L A T I O N S  

~. J. Silvis 

The  p roduc t ion  of d e t e r g e n t  pow de r s  h a s  become a ful ly  con t inuous  
opera t ion  wi th  1) au toma t i c  and  prec ise  f eed ing  of the v a r i o u s  fo rmu la  
ing red ien t s ,  2 )  con t inuous  m i x i n g  of these  ing red ien t s ,  and  3)  con- 
t i nuous  s p r a y  d r y i n g  of the  r e s u l t a n t  s l u r r y  to yield a p r o d u c t  of con- 
trolled dens i ty  and  m o i s t u r e  content .  

A deta i led  desc r ip t ion  of the  Ba l les t ra  process  is g iven  s h o w i n g  
1) au toma t i c  we igh  devices  for  m e t e r i n g  the  i nd iv idua l  components  of 
the de t e rgen t  f o r m u l a - - w h e t h e r  in  d r y  p o w d e r  f o r m  or  l iquid  form,  and  
2)  how these m a t e r i a l s  are  t r a n s p o r t e d  to a con t inuous  m i x i n g  u n i t  
w h e r e  they  a re  thoroughly  blended and  overf low to a ho ld ing  t a n k  from 
whence  they a r e  p u m p e d  to the  s p r a y  tower .  The  i m p o r t a n c e  of s l u r r y  
t emp  a n d  p u m p i n g  p r e s s u r e  as well  as the  fac to r s  involved  in tower  
des ign  and  tower  opera t ion  a re  all re la ted  to f in ished p r o d u c t  qua l i ty  
and  process  efficiency. A d v a n t a g e s  of con t inuous  m i x i n g  over  ba tch  mix-  
i ng  a re  s t ressed.  Deta i l s  of the  a u t o m a t i c  controls  to m a i n t a i n  p r o d u c t  
dens i ty  and  r a t e  of feed to the tower  a re  g iven .  
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D E T E R G E N C Y :  M I C E L L A R  R E L A T I O N S H I P S  O F  A N  
A N I O N I C - N O N I O N I C  S U R F A C T A N T  M I X T U R E  

A. M. Ma~kowieh 

The micel lar  cha rac t e r i s t i c s  of the  mixed  micelles fo rmed  by three  
ra t ios  of an  an ion ic -nonion ic  s u r f a c t a n t  m i x t u r e  h a v e  been compared  
w i t h  the  de te rgenc ies  i m p a r t e d  by the  three  combina t ions  to aqueous  
a lka l ine  c lean ing  solut ions of ca p~t 12. I t  w a s  found  t h a t  de t e rgency  
inc reases  w i t h  i n c r e a s i n g  cha rge  on, a n d  n u m b e r  of an ion ic  m o n o m e r s  
in, the  mixed  micelle. I m p r o v e d  de t e rgency  a p p e a r s  to be connected  
to decreased  micel lar  d issocia t ion .  

Size of the a g g r e g a t e s  is  ob ta ined  by  an  i n t e r p r e t a t i o n  of t im l igh t  
s c a t t e r i n g  d a t a  based  on the  completeness  of the  in t e rac t ion  of the  
an ion ic  and  non ion ic  m o n o m e r s  to f o r m  mixed  micenes  a n d  the  mono- 
d i spe r s i ty  of these  micelles. 

( C o n t i n u e d  o n  p a g e  3 3 )  
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Program Abstracts... 
( C o n t i n u e d  f r o m  p a g e  30 )  
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GAS C H R O M A T O G R A P H I C  A N A L Y S I S  OF R O S I N  FOR 
A D D U C T S  A N D  D I M E R  C O N T E N T  

R.  H .  Leonard ,  K .  A .  K u b i t z  and  J .  N .  R o c k w e l l  

The rosin  acid d imer  content  of ros in  influences the crysta l l izat ion 
t ime as de termined by the Burre l l -Cas te r  gelometer. A v a c u u m  s t r i pp ing  
method for analysis  of ros in  d imer  is described. Resul t s  by this  method 
agree wi th  the quan t i t a t i ve  resul ts  obtained by gas chromatography.  

Ros in  adducts  may be chromatographed  on low l iqu id  phase SE-30. 
Ros in  dimers  and ros in  adducts  may be chromatographed  on pack- 
ings prepared  by si lane t r ea tment  of the support .  Behav ior  of ros in  
acids on these si lane packings,  con ta in ing  no addi t iona l  l iqu id  phase, 
resemble very  low-liquid level SE-30 packings.  A pack ing  p repared  by 
t rea tment  of HCI washed  Chromoeorh W wi th  a 4 -1  mix tu re  of dimethyl- 
dichlorosi lane and t r imethylchloros i lane  was useful  at  3 7 5 - 4 0 0 C  and 
separated ros in  dimers  adequately to show five components.  
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THE P R O C E S S  GAS C H R O M A T O G R A P H Y  OF F A T T Y  ACID 
D I S T I L L A T I O N  S T R E A M S .  I. A N A L Y T I C A L  C H E M I S T R Y  

L.  D.  Metcal fe  and  E.  H .  StoU 

The commercial  d is t i l la t ion  of fa t ty  acids is usua l ly  controlled by a 
t i ter  and  a simple t i t ra t ion .  Such control  procedures  do not  always re- 
flect the t r ue  composit ion of the still  s t ream fat ty  acids. This  is par- 
t icu lar ly  t rue  when sharp cuts are being at tempted and there is a close 
specification on the t race  acids. Gas  chromatography  of the fa t ty  acid 
methyl  esters in  the control labora tory  will  give the requi red  informa- 
tion. However,  this  in fo rmat ion  is often only his tor ica l  and of l imited 
value in  the operat ion of the still. 

A process gas chromatograph  to moni tor  the sti l ls  would be the solu- 
tion. The in i t i a l  work  on the problem led to the development  of phos- 
phoric  acid-treated polyester columns. Unester i f ied  fa t ty  acids may 
be gas chromategraphed  wi th  these columns. W o r k  was then s tar ted 
on the design and const ruct ion of an automat ic  process s t ream analyzer 
for the fa t ty  acid sti l ls  (See paper  I I  of this  ser ies) .  

When  this  gas chromatograph  was completed, i t  was used to moni tor  
three sti l l  s t reams automatical ly.  Chromategrams  of the fa t ty  acid 
s treams will  be shown and  discussed.  Quan t i a t ive  resul ts  wil l  be com- 
pared  to those obtained by convent ional  methyl  ester analysis .  Some 
of the analyt ica l  problems encountered wi th  the appara tus  and its opera- 
t ion wil l  be described. 
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P R O C E S S  GAS C H R O M A T O G R A P H Y  OF F A T T Y  ACID 
D I S T I L L A T I O N  S T R E A M S  II. D E S I G N  & C O N S T R U C T I O N  OF 

T H E  P R O C E S S  C H R O M A T O G R A P H  

E. H.  Sloll, L .  D.  3letcalfe,  N .  E.  Nud&tg,  G. P .  H a r t s u c h  
and S. I t .  Shapiro  

W h e n  a t t empt ing  t o  adap t  the techniques  of fa t ty  acid GC analysis  
to a process s i tuat ion,  convent ional  i n s t rumen ta t i on  proves inadequa te  
because of the h igh  vapor iza t ion  and mel t ing  temp of these acids. The 
most  serious ohjection is the poor separa t ion  of component  peaks result-  
ing  from the slow evapora t ion  of the in jected mater ia l .  I n  an effort 
to resolve these problems, an i n s t r u m e n t  was designed to per form the 
di rect  analysis  of d is t i l la t ion  s t reams wi th  components r a n g i n g  f rom 
C.--C~s in acid chain  length.  Zt features  a special  in jector  opera t ing  at 
300C and the necessary sample h a n d l i n g  faci l i t ies  for process require-  
ments  at elevated temp. U s i n g  dual  photocells, s t ream and component  
selection are p rogrammed  separately on a single tape of l lJ-mm movie 
film. Ou tpu t  f rom the thermal  conduc t iv i ty  detector is in tegra ted  con- 
t inuous ly  by an electronic system whicl t  t r ans fo rms  peak areas to digi- 
tal  values  th rough  vol tage to f requency conversion.  Analy t ica l  informa-  
t ion is presented as a s t r ip  char t  record ing  and also in  d ig i ta l  form 
hy panel  r eadou t  lamps. For  convenience, a p e r m a n e n t  record of each 
analysis  is p r in t ed  out  automat ica l ly  from data  p rov ided  by the electronic 
in tegra tor .  
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N O N - Y E L L O W I N G  L A T E X  P A I N T S  F R O M  T U N G  OIL.  T A L L  OIL 
F A T T Y  A C I D  W I T H  I M P R O V E D  D R Y I N G  C H A R A C T E R I S T I C S  

R.  O. Aus t in ,  R .  S.  Ze t terberg  and  D a n  S c h m l d t  

Tall  oil fat ty acids contain  a re la t ively  small  quan t i ty  of conjugat ion.  
Conjuga t ion  may be subs tan t ia l ly  increased by reac t ing  t ung  oil and 

tal l  oil fa t ty  acid wi th  polyhydric  alcohol. The t r ip le  conjuga t ion  of 
tung  oil can be controlled to produce oils tha t  have  considerably im- 
proved d ry ing  propert ies  and inhe ren t  res is tance to yel lowing character-  
istic of tall  oil fa t ty  acid. 

These oils may be easily polymerized to high polymers and emulsified 
to produce a latex sui table  for exterior  water  disperible  pa in t s  wi th  
excellent d ry ing  propert ies .  Addi t ion  of pene t r a t i ng  agents  t h rough  
chalky surfaces is not necessary and excellent durab i l i ty  can be expected. 
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P L A S T I C I Z I N G  P R O P E R T I E S  OF E S T E R S  OF M O N O H Y D R I C  
A L C O H O L S  A N D  T A L L  OIL F A T T Y  A C I D S  

S. T. B a u e r  and Rondal l  Has t ings  

Tall  oil fa t ty  acid esters prepared  as in termedia tes  in our epoxy 
ester plast ic izer  p r o g r a m  were s imi lar ly  evaluated as low-temp plas- 
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Sucrose Esters of fatty acids, which are novel SOLID NONIONIC SURFACTANTS,  WAXES and 
OILS with unique chemical structures and physical properties, are offered in a wide range of chemical 
compositions, HLB values, solubilities and other physical properties. Available in commercial quan- 
tities in various grades suitable for application and evaluation as detergents, emulsifiers, dispersants, cor- 
rodon inhibitors, wetting agents, anti-bloc k and anti-dip and anti-static agents, tack:tiers, thickeners and 
tkixotroping agents i n :  

DETERGENTS �9 CHEMICAL SPECIALTIES �9 ADHESIVES, AGRICULTURAL 
CHEMICALS �9 TEXTILE CHEMICALS �9 LUBRICANTS AND PETROLEUM 
P R O D U C T S  �9 M E T A L W O R K I N G  C O M P O U N D S  �9 PAINTS, P L A S T I C S ,  

P I G M E N T S  �9 POLISHES �9 O R E  F L O T A T I O N  * P A P E R  C O A T I N G  �9 D R I L L I N G  

MUD �9 FOOD �9 COSMETICS �9 PHARMACEUTICALS �9 DENTIFRICES 

For prices, literature, and samples, write: 

SUCRO-CHEMICAL DIVISION 
Colonial Sugars Co., Gramercy, Louisiana 
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ticizers in polyvinyl chloride resins. Per formance  characteristics as 
primary and secondary plasticizers in poiyvinyl sheeting and extruded 
tapes were determined on esters fl'om methyl to heptadecyl tanate. 

Results indicate that dmse materials impart  low-romp properties which 
would make  them of value as low-cost piastieizers in extruded and 
molded products where light and heat stability are not p r imary  factors. 
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S Y N T H E S I S  A N D  E V A L U A T I O N  OF T A L L  OI L  F A T T Y  A C I D  : 
F O R M A L D E H Y D E  D E R I V E D  P L A S T I C I Z E R S  

E. P. D'~Be~a, R. Green, W. M. Kraf t  any 1~. T. Go~tssman 

Tall oil fat ty acid was condensed with paraformaldehyde in the pres- 
ence of acidic catalysts. Crude products containing free hydroxyl groups 
as well as polymeric material  (due to the presence of interest l inkages) 
were obtained. A product from "aromatized" tall oil fatty acid and 
formaldehyde was also prepared. 

Plasticizer evaluations on the methyl esters of such formaldehyde con- 
densates from oleic acid, linoleic acid, and tall oil fat ty acid demon- 
strated that  the major  components of tall oil fat ty acid were suitable 
as raw materials  for plasticizer candidates. I t  was fur ther  shown that  
plasticizer performance was improved by acetylation of free hydroxyl 
groups. Since methyl esters proved too volatile as plastlcizers in vinyl 
chloride sheet formulations, some ethyl, propyl and te t rahydrofurfuryl  
esters (in which the hydroxyl contents were lowered by acetylation) were 
also prepared. The esters were evaluated as plasticizers for a vinyl 
chloride polymer, Geon 101EP. Comparison was made to dioctyl 
phthalate and, where applicable to Monsanto S409 (as a typical poly- 
meric system).  

The following properties were measured : compatibility, tensile strength, 
100% modulus, per cent elongation, hardness,  brittle point, carbon 
volatility, extraction with hexane, oil and soapy water,  light and heat 
stability. I n  general, the esters studied showed promise of utility as 
p r imary  plasticizers for vinyl cMoride polymers. They conferred a good 
overall balance of properties but exhibited somewhat poor heat stability 
and borderline compatibility. 
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M E T A L  S A L T S  O F  T A L L  OI L  F A T T Y  A C I D S  

S. E. Hanan and k .  Fischer 

The metal salts of tall oil fat ty acids were introduced as paint  driers 
dur ing  World W a r  I I .  Pa in t  industry experience reveals that oxidation- 
polymerization catalysts based on this readily available r a w  mater ial  are 
lower in cost, and generally equivalent in performance to naphthenates 
and octoates, l~owever, the presence of rosin acids has limited the use 
of tall oil driers in many Federal specification applications. Manufac- 
tu r ing  procedures, physical properties, and application of these driers 
in typical paint  systems is reviewed. 
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R E C E N T  D E V E L O P M E N T S  A N D  I M P R O V E M E N T S  I N  

P R E S S U R E  L E A F  F I L T E R S  

H. N. Jd[aberatroh 

Pressure  leaf filters offer an economical solution to separation of 
solid and liquid phases in the processing of a wide range of chemicals 
including fats and oils. Recent developments and improvements,  includ- 
ing automation, of pressure leaf filters are described. 
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R E P O R T  O N  F A L L  M E E T I N G  OF F L A M M A B L E  S O L V E N T S  

C O M M I T T E E  OF T H E  N F P A  

N. H. Moore 
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S A F E T Y  D E M O N S T R A T I O N  

Engineer from Humble Oil & Refining Co. 
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S A F E T Y  F A C T O R S  I N  D E S O L V E N T I Z I N G  OF S O L V E N T  M E A L S  

Kenneth Becker 
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U S E  OF I N T R I N S I C A L L Y  S A F E  L O W  V O L T A G E  C O N T R O L S  

I N  H A Z A R D O U S  A R E A S  

Exhibit and Discussion by Engineering Dept., Cutler-Hammer Co, 
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P R E C I S I O N  A N D  A C C U R A C Y ~ G A S  L I Q U I D  C H R O M A T O G R A P H I C  
A N A L Y S I S  O F  CI~-C~s F A T T Y  ACID M E T H Y L  E S T E R S  

W. A. Pour, Jr. and V. L. Frampton 

Repetitive analyses of four p r imary  s tandards  by GLC utilizing poly- 
ester columns and thermal conductivity detection yielded s tandard devia- 
tions ranging" from ~+0.3-9.5% corresponding to coefficients of varia- 
tion of 1 .0 -2 .0%.  These data, represent ing an error of measurement  
of 1 .5 -3 ,0% at a 9 9 %  confidence level suggest  a precision approach- 
ing that of conventional spectrophotometrie measurements.  

Proportionality factors, calculated from known mass or M cohen 
divided by area per cent from GLC analysis, were found to be reproduc- 
ible correction factors which may be generally applicable to GLC analy- 
sis of fatty acid methyl esters with polyester columns and thermal  con- 
ductivity detectors. 

Mass response to a thermal conductivity detector was found to de- 
crease with either increasing tool wt  for saturated C14-Cls acids or 
with unsatura t ion among the Cls unsaturated a~ids, while M response 
increases with mol wt  and decreases with degree of unsaturat ion.  

The use of uncorrected area per cent data can introduce significant 
absolute mass errors r ang ing  from about + 1 1 %  for myrist ic  acid to 
- - 1 7 %  for linolenic acid. 
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Room Assignments for Committee 
Meetings During Spring Meeting 

Because of the fine response of the chairmen of the 
Administrative and Technical Committees, many of the 
committee sessions to be held during the Spring Meeting 
in New Orleans already have been scheduled. The date, 
time, and meeting rooms assigned for the eommittee ses- 
sions scheduled, as the Journal goes to press, are indicated 
in the tabulation below. Times indicated by "X" are times 
the respective rooms are not available; those indicated by 
blank spaces are still available for assignment for com- 
mittee meetings. Chairmen who wish to schedule meetings 
of their committees during these periods are m'ged to eon- 
taet General Chairman R. T. O'Connor, or Chairman 
W. A. Pens, Jr., Hotel Arrangements Comlnittee, as 
promptly as possible. 

AOCS Committee Room Assignments 
Spring Meeting--New Orleans 

April 19-22, 1964 

Sunday, 
Apr i l 19 ,1964  

1 0 : 0 0 - 1 2 : 0 0  noon 
1 : 0 0 -  2 :00  p.m. 

2 : 0 0 -  3:00 p.m. 

3 : 0 0 -  4:00 p.m. 

4 : 0 0 -  5:00 p.m. 

5 : 0 0 -  6 : 0 0 p . m .  

Red Oak 
Room 

X 
Governing 

Board 
Governing 

Board 

Governing 
Board 

Governing 
Board 

Governing 
Board 

i Souther4 
~ Pine 

_ _  Room 

Tall oil sub- 
comm. on 
membership 

X Tall oil sub- 
comm. on 
membership 

X X 

X X 

Wildcatter 
Room 

X 

X 

Southern Baronne 
Monday, Orleans Pine  Room 

April 20, 1964 Room Room 

X X 8 : 0 0 -  9 :00  a.m. 
9 : 0 0 - 1 0 : 0 0  a.m. 

1 0 : 0 0 - 1 1 : 0 0  a . m .  

1 1 : 0 0 - 1 2 : 0 0  noon 

l :OO-  2 : 0 0 p . m .  

2 : 0 0 -  3 :00  p.m. 

3 : 0 0 -  4 : 0 0 p . m .  

4 : 0 0 -  5:00 p.m. 

5 : 0 0 -  6:00 p.m. 

Spectroscopy 
sub-comm. 

Spectroscopy 
sub-comm. 

Education 

Antioxidants 
sub-comm. 

An tioxidants 
sub-comm, 

Comm. fats and 
oils analysis 

Comm. fats and 
oils analysis 

Bleaching 
sub-comm. 

X 
Fat ty nitrogen 

sub-comm. 
Polymerized acid 
Epoxidized oils 

sub-comm. 
sub-comm. 

Southern Baronne 
Tuesday, Red Oak Rex Room Pine Room 

April 21, 1964 Room Room 

X 8:00 -  9:00a.m.  

9 : 0 0 - 1 0 : 0 0  a.m. 

1 0 : 0 0 - 1 1 : 0 0  a.m. 

1 1 : 0 0 - 1 2 : 0 0  noon 

1 : 0 0 -  2 : 0 0 p . m .  

2 : 0 0 -  3 : 0 0 p . m .  

3:OO- 4 :00  p.m. 

4 : 0 0 -  5 : 0 0 p . m .  

5 : 0 0 -  6:00 p.m. 

X 

Standards 

Standards  

Indus t r ia l  
Oils and 
Derivat ives  

Indus t r ia l  
Oils and 
Derivat ives 

Local Sec- 
tion Liaison 

Local Sec- 
tion Liaison 

Journal  
Committee 

Journal  
Committee 

Journal  
Advert is ing 
Comm. 

Journal  
Advertising 
Comm. 

Uniform 
Methods 

Uniform 
Methods 

Uniform 
Methods 

Uniform 
Methods 

Uniform 
Methods 

Southern 
Wednesday, Red Oak Rex Room Pine 

April 22, 1964 Room Room 

9 : 0 0 - 1 0 : 0 0  a.m. 

10:00-11:00  a.m. 

1 1 : 0 0 - 1 2 : 0 0  noon 
1 : 0 0 -  2 :00  p.m. 
2 : 0 0 -  3 :00p .m .  

3 : 0 0 -  4 :90  p.m. 

4 : 0 0 -  5:00 p.m. 

5 : 0 0 -  6:00 p.m. 

Ins t rumenta l  
Techniques 

Ins t rumenta l  
Techniques 

Governing 
Beard 

Governing 
Board 

Governing 
Board 

Governing 
Board 

Water  Soluble 
Protein 

Water  Soluble 
Protein 

X---~oom not available. 
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Symposium on Thermal Oxidation 
and Polymerization. in Fats 

During recent years inter- 
est has increased in studies 
on chemical and nutrit ional 
aspects of heated fats. When 
a fat  is heated, as in frying, 
chemical alterations occur. 
These can be grouped nnder 
two major  classes: a) degra- 
dation of glycerides into per- 
oxides, carbonyl compounds 
and hydroxy acids, and b) 
polymerization. Extent of 
these changes depends upon 
the presence or absence of 
air, and duration and temp 
of heating. Considerable work 

Madhu Sahasrabudhe has been carried out on the 
nutritional aspects of heated 

fats. I t  has also been suggested that toxicity of these fats  
needs further critical examination. This symposium has 
been planned to bring together some of the leading scien- 
tists in the field to present more recent work on the .subject. 

Beginning on page 4 you will find a complete listing of 
the papers  with abstracts. Some other prominent scientists 
in the field who are not presenting papers  have very kindly 
agreed to sit on a panel for discussion at the end of the 
symposium. Among those who have already agreed to par-  
ticipate are C. M. Gooding, Corn Products Co., and E. G. 
Perkins, University of Illinois. 

In  spite of the short notice of the symposium the response 
has been very good. Some scientists in Europe and the 
F a r  East  have indicated that they would part icipate if  the 
sympo.sium is extended to a future meeting. 

All  indications are that the symposium will be a success. 

Food Chemical Codex 
Part I Now Available 

Par t  I of Food Chemicals Codex, a new publication of 
the National Academy of Sciences, National Research Coun- 
cil, is now available upon a subscription basis, in loose- 
leaf form. Subsequent issues of the eight or ten parts  will be 
available over the next two and one-half years at approxi-  
mately four-month intervals. 

Purpose of these provisional copies of this single source 
of standards for direct additives is to invite comments and 
criticisms relating to the provisional specifications before 
the Codex is published in a case bound book. 

Par t  I is the initial result of a continuing effort to pro- 
vide objective quality standards for chemicals added to 
foods to perform some desired function. Based on elements 
of safety and good manufacturing practice, these specifica- 
tions are presented in a series os monographs supplemented 
by sections covering general analytical procedures and re- 
lated subjects. I t  comprises about 100 pages, including 
General Provisions s~ction, 25 monographs, and a nlajor 
portion of the General Tests and related sections. 

Codex is sponsored by the Food Protection Committee, 
and compiled by committees composed of industry, govern- 
ment and academic scientists. Subscription price for  all 
parts  is $25, including a double ring binder. Fo r  further 
information, write:  J. R. Powers, Director, Food Chemicals 
Codex, National Acadenly of Sciences-National Research 
Council, Washington, D. C. 20418, or order directly from 
the Print ing and Publishing office at the same address. 

Atlanta, Ga. 

LAW & COMPANY 
CHEMISTS 

Consulting and Analytical 
Montgomery, Ala. Wilmington, N.C. 
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GAS-LIQUID CHROMATOGRAPHY OF T R I M E T H Y L S I L Y L  

D E R I V A T I V E S  OF MONOGLYCERIDES A N D  HYDROXY FATTY 
ACIDS 

R.  D.  Wood,  P .  K .  l~aiu and  R a y m o n d  Reiser  

The  use  of g a s  ehromatograpt~y for  the  ana lys i s  of monog lyce r ides  and  
the i r  acetylated de r iva t i ve s  has  been l imi ted  due to the i r  low volat i l i ty.  
An  accura te ,  r a p i d  method for  the  de t e rmina t i on  of a m i x t u r e  of 1- 
mono and  2-monoglycer ides  so f a r  has  no t  been avai lable,  whi le  the  
long re ten t ion  t ime of the  acetyla ted  de r iva t i ve s  of long cha in  h y d r o x y  
fa t ty  acids  is undes i r ab le  for  quan t i t a t i ve  es t imat ions .  

A s imple  method  for  the  r a p i d  gas  c h r o m a t o g r a p h i c  ana lys i s  of iso- 
m e r i c  monoglycer ides  and  hyd roxy  fa t ty  acids  has  been developed. The  
h y d r o x y  compounds  were  conver ted  to thei r  r e spec t ive  t r imethyls i ly l  
de r iva t i ve s  and  used  di rect ly  for  g a s  c h r o m a t o g r a p h i c  analys is .  The  
monoglycer ides  p r e p a r e d  f r o m  C-8,C-10,C-12,C-14,C-16 and  C-18 fa t ty  
acids  w e r e  resolved successful ly .  The  i somer ic  1-mono and  2-monogIyc- 
er ides  w e r e  also resolved.  The  r e t en t ion  t ime of methy l  es ters  of hyd roxy  
fa t ty  ac iddr imetby l s i ly l  de r iva t i ve s  w a s  one-sixth tha t  of the  u n t r e a t e d  
h y d r o x y  es ters  and  one- th i rd  tha t  of the aeetyla ted  dm' iva t ives .  

The  a d v a n t a g e s  and  appl ica t ions  of th is  new method  for  t he  r a p i d  
de t e rmina t i on  of i somer ic  g lycer ides  and  h y d r o x y  fa t ty  ac ids  by  g a s  
c h r o m a t o g r a p h y  in the  r ea lm of l ipid r e s e a r c h  will  be d iscussed.  
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Q U A N T I T A T I V E  D E T E R M I N A T I O N  OF D O U B L E  BOND 

POSITIONS IN U N S A T U R A T E D  FATTY ACIDS 
E.  P .  Jones  and V .  L.  Dav i son  

The posi t ion of u n s a t u r a t i o n  in n a t u r a l  fa ts ,  especial ly in pa r t i a l ly  
h y d r o g e n a t e d  fats ,  has  become inc reas ing ly  i m p o r t a n t  to the i r  edible 
and  i n d u s t r i a l  ut i l izat ion.  The  pos i t ional  and  geomet r i c  i somer iza t ion  
of bonds  tha t  occur  d u r i n g  h y d r o g e n a t i o n  a re  usua l ly  e s t ima ted  by 
c leavage of the molecules and  ana lys i s  of the  spli t  p roduc t s .  L i m i t a t i o n s  
of t echn iques  h a v e  m a d e  it  difficult to ana lyze  all p roduc t s  quan t i t a t ive ly ,  
and  w o r k e r s  have  usua l ly  r epor t ed  only one of the c leavage  p r o d u c t s ;  
i.e., the  less volati le d i fuae t i ona t  f r a g m e n t .  

By  a combina t ion  of p rocedures ,  and  wi th  special  a t ten t ion  to quan t i t a -  
tion, we have  developed a method  to de t e rmine  double bond  pos i t ions  
m mono- and  p o l y u n s a t u r a t e d  acids.  K e y  f ea tu r e s  inc lude  controlled 
oxida t ive  cleavage,  r ecove ry  of monobas ic  acids  as salts, and  the i r  con- 
ve r s ion  to butyl  es te rs  for p r o g r a m m e d  gas- l iquid  c h r o m a t o g r a p h i c  
analys is .  The  w t  of monobas ie  and  d ibas ic  acid  found  ag ree  v e r y  
closely w i t h  theory.  H o w e v e r ,  a t  p r e sen t  ne i the r  malon ic  ac id  no r  propi -  
onic acid  m a y  be quan t i t a t i ve ly  e s t ima ted  because  of the chemical  in- 
s tabi l i ty  of the f o r m e r  and  the  h i g h  w a t e r  solubil i ty and  volat i l i ty  of 
the lat ter .  

Ana lyses  are  shown for  h igh  p u r i t y  oleie, linoleic, a n d  l inole~ie acids,  
and  for con juga t ed  and  n o n c o n j u g a t e d  cis , trans;  t rans , t rans ;  a n d  eis, 
cis dienes.  Ana lyses  for cis and  trans monoenes  and  for  severa l  t r i enes  
a re  also included.  

The  reproduc ib i l i ty  and  appl icabi l i ty  of the p r o c e d u r e  to a wide  r a n g e  
oi pos i t ional  i somer ic  m i x t u r e s  p roduced  by p a r t i a l  homogeneous  and  
he te rogeneous  h y d r o g e n a t i o n s  of p o l y u n s a t u r a t e s  a re  d iscussed.  
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A R A P I D  METHOD FOR IDENTIFYING THE FATTY 

ACIDS OF DEGRAS 

Nicholas Pe l ick  and J. W .  Shigley  

A r a p i d  method  for identifying" the  f a t ty  acids  of a n a t u r a l  f a t  will  
be d iscussed.  D e g r a s  or wool fa t  w a s  chosen for ana lys i s  because  of 
i ts  u n i q u e  d i s t r ibu t ion  of neu t r a l  l ipids.  Tb_in layer  ch roma tog raphy ,  
s i lver- ion c h r o m a t o g r a p h y  and  p r e p a r a t i v e  T L C  will  be descr ibed  in th i s  
method.  The  t echn iques  of gas- l iquid  c h r o m a t o g r a p h y  a n d  the  use  of 
mul t iphase  and  p r o g r a m m e d  ana lys i s  are  also used.  These  t echn iques  
of T L C  and  GLC were  combined to ach ieve  a r a p i d  method  for de tec t ing  
and  i d e n t i f y i n g  over  90 fa t ty  ac id  components  in  deg ras .  F o u r  homolo- 
gous  ser ies  of f a t t y  acids  were  identif ied.  They  w e r e  n o r m a l  s t r a i g h t  
cha in  acids, iso acids,  ante iso ac ids  and  h y d r o x y  f a t t y  acids.  All of 
the ser ies  inc luded odd carbon  m e m b e r  acids  and  u n s a t u r a t e d  acids.  
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A N E W  FATTY ACID WITH U N S A T U R A T I O N  IN THE 

3,4 POSITION 

M. O. B a g b y ,  W .  O. SiegI and I .  A .  Wol f f  

Seed oil f r o m  Calea urticc~e]olia has  ca. 3 5 %  isolated t rans  unsa tu -  
ra t ion .  Gas- l iquid  c h r o m a t o g r a p h i c  ana lyses  ind ica te  3 1 . 2 %  of an  un-  
k n o w n  fa t ty  acid. Th i s  n e w  acid, isolated by c o u n t e r e n r r e n t  d is t r ibu-  
tion, read i ly  absorbs  three  moles of h y d r o g e n  to yield s t ea r i c  acid. The 
u n s a t u r a t e d  acid  has  one trans double bond ;  the  o ther  two are  both 
c:s and  a re  me thy lene  i n t e r r u p t e d  as  s h o w n  by spect roscopy and  lipoxi- 
dase  i somer iza t ion .  The  usua l  t r e a t m e n t  wi th  alkal i  con juga tes  only two 
double bonds.  Ox ida t ive  c leavage  yields caproic,  adipic,  and  malonic  
acids.  P a r t i a l  r educ t ion  of the t r i ene  w i t h  hyd raz ine  yields a monoene  
mix tu re ,  f r o m  which  t rans  3-oetadeeenoic acid  w a s  isolated a n d  char-  
acter ized.  The ev idence  ind ica tes  tha t  the t r i ene  is the p rev ious ly  un-  
k n o w n  trans-3,cis-9,cis-12-octadecatrienoic acid. Nuc lea r  m a g n e t i c  
r e sonance  spect roscopy conf i rmed the p resence  of f l , ' / -unsa tura t ion .  

- - 8 0 - -  
U R E A  FRACTIONATION IN THE A N A L Y S I S  OF OILS 

J. L .  I verson ,  Jerome  Eisner  and  D a v i d  ~'irestone 

The methyl  es ters  of but ter ,  lard,  olive oil, w a l n u t  oil, s esame  oil, 
and  lanol in  were  f r ac t i ona t ed  w i t h  u r e a  to p rov ide  less complex f rac-  
t ions for e x a m i n a t i o n  by gaeqiqt l id  c h r o m a t o g r a p h y  ( G L C ) .  L o n g  cha in  
s a t u r a t e d  ~atty ac ids  are  cohen in the  f i rs t  f rac t ions ,  whi le  h igh ly  ~n-  
s a t u r a t e d  fa t ty  acids  are  cohen in the  las t  f rac t ious .  The  p r o c e d u r e  
is simple,  r equ i re s  inexpens ive  r e a g e n t s  and  equipment ,  is non-des t ruc-  
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tive, and is reproducible.  Qualitative ident i f icat ion of componeuts is 
simplified by quan t i t a t ive  removal  of other fa t ty  acids wi th  s imi lar  gas 
chromatographie  re tent ion times. P r i o r  f rac t iona t ion  wi th  urea requires  
more t ime ti tan rout ine  GLC analysis,  but  this  factor is offset by improve- 
ment  of detection and es t imat ion  of trace components.  Separa t ions  
achieved by urea  f rac t iona t ion  are compared wi th  those obtained by col- 
umn  chromatography on silicie acid and f ract ional  d is t i l la t ion  reported 
in the l i tera ture .  

- - 8 1 -  

S E A R C H  FOR N E W  I N D U S T R I A L  OILS.  XII .  F I F T Y - E I G H T  
E U P H O R B I A C E A E  OILS,  I N C L U D I N G  O N E  

R I C H  I N  V E R N O L I C  ACID 

R.  K le imau ,  C. R .  Sraith, Jr .  arid S. G. Yates  

Seed oil of one species in the p l an t  family Euphorbiaceae,  Euphorbia  
lagascae Sprun. ,  contains  5 7 %  epoxy acid tha t  has been identifiod as 
cis-12,13-epoxycis-9-octadecenoic acid (vernol ic  ac id) .  The low per- 
centage of t r i ve rno l in  in  the glyeerides of Euphorb ia  lagascae oil is 
in sharp contras t  to its occurrence as a major  const i tuents  in Vernon ia  
anthe lmint ica  oil. 

Seed from 57 other species in the Euphorbiaeeae  have been analyzed 
for oil and pro te in  contents, and the methyl  esters of the der ived oils 
have been analyzed by gas- l iquid chromatography for fatty-acid conlpo- 
si t ion.  On the bases of these analyses, oils f rom 28 species contain  
5 0 - 7 6 %  linolenic acid;  oils from seven, 6 2 - 7 7 %  linoleic acid;  and oils 
f rom three, 5 5 - 8 4 %  oleie acid. 0 i l s  f rom the r e m a i n i n g  species contain  
lesser amounts  of the common acids and no s igni f icant  anlounts  of un- 
usua l  components. Iod ine  values of the oils rang'e f rom 87-221 .  
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C O M P O S I T I O N  OF CORN OIL 

,]. I3. Readle ,  D.  E. Jus t ,  R .  E.  Morgan  and R .  A. Re iners  

The composit ion of commercial  corn oil from U S A  corn is r emarkab ly  
constant .  A total  of 103 samples of refined corn oil produced over a 
per iod of two and one-half years were analyzed by the alkali  isomeriza- 
t ion procedure.  Average  values were:  

Iod ine  Cons t i tuen t  Fa t ty  Acids ( % Total  Fa t ty  Acids)  
Value  
(Wi j s )  Sa tu ra ted  01eie Linoleic  Linolenic  

123.6 13.7 29.7 55.5 0.6 

Nearly 8 6 %  of the samples had an iodine value ( I .V.)  wi th in  a u n i t  
of the average ;  9 3 %  of the linoleic acid values  were wi th in  2 un i t s  

Spotlighting the Tall Oil Symposium 
The 1964 Tall Oil Sympo- 

sium is the second such pres- 
en t a t ion  sponsored by the 
AOCS, the first having been 
presented at the 1958 Annual 
Meeting. The excellent recep- 
tion of the first symposium, 
combined with the fact that 
the tall oil industw has con- 
tinued its growth rate in the 
intervening six years, indi- 
cates that the time is oppor- 
tune for a second presentation. 

Illustrating the tall oil in- 
dustry growth rate is the fact 
that tall oil output in 1957 

J. P. Krumbein was 337,000 tons, whereas in 
1963 the output was 450,000 
tons. Estimated tall oil fatty 

acid output has increased from 76,000 tons in 1959 to 
120,000 tons in 1963. The importance of tall oil fatty acids 
is therefore most evident. 

The symposium program can roughly be divided into 
several categories, as follows: 

1) Production of crude tall oil from skimmings. 
2) Use of contputers in process operations. 
3) Novel equipment which can be used in the distillation 

of tall oil. 
4) Latest advances in gas chromatography, particularly 

as it pertains to the continuous analysis or monitoring of 
fatty acid process streams from the distillation operations. 

5) End use of tall oil products and derivatives. 

Titles and abstracts of the 15 papers included in the 
Symposiunl (two sessions) can be found in the Program, 
beginning on page 4. Papers to be presented have been 
screened for general interest, and it is believed the Sym- 
posium will be of considerable interest to much of the 
menlbership. 

of the average. All samples contained small  amounts  of l inolenie  acid. 
A number  of tllese samples were analyzed by gas- l iquid chromatography  
( G L C ) .  The avera~'e l inolenic acid content  by this  method was about  
2.5 uni t s  h igher  than  that  found by the isomerizat ion method. This  
difference may be due to the fact  tha t  GLC responds to all C-18 dienes 
equally while the alkali  i somerizat ion method responds only to con- 
jugabi le  dienes. Possible sources of error  in both methods of fa t ty  
acid analysis  are discussed. 

Al though much of our experience has been wi th  the alkal i  isomeriza- 
t lon method, the GLC technique is p re fe r red  because i t  is s impler  and 
yields more in fo rma t ion  on fa t ty  acid composition. A most  impor t an t  
advan tage  is tha t  de te rmina t ion  of the I.V. of the oil serves as a check 
on GLC results.  The I.V. calculated from the GLC results,  m a k i n g  
allowance for 1 .25% unssponi f iab les  in the case of corn oil, should be 
wi th in  a few un i t s  of the Wi j s  value. 

Oils der ived commercial ly from corns grown in other countr ies  are 
general ly  more sa tura ted  than  those from U S A  corn. The I.V. of the 
samples exanlined var ied  from 107-125 ,  the l inoleic acid contents from 
4 2 - 5 6 % .  The re la t ionship  between I .V. and linoleic acid content  estab- 
l ished by others f rom hydr id  corns holds fa i r ly  well for these samples. 
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C O U N T E R C U R R E N T  D I S T R I B U T I O N  O F  A L K A L I - I S O M E R I Z E D  

M E T H Y L  L I N O L E N A T E  W I T H  A N  A R G E N T A T I O N  S Y S T E M  

C. R .  Scholfield, R .  O. Butterf ield,  He len  Pe te r s  and 11. J .  D u t t o n  

Linolenic  acid was isomerized by hea t ing  wi th  po tass ium hydroxide  
in ethylene glycol at 165C for 30 min.  The isomerized acids were 
separated into urea-addue t - forming  (AF)  and nonurea - fo rming  ( N A F )  
fract ions.  Both  were converted to methyl  esters and f rae t ionated  by 
coun te rcur ren t  d i s t r i bu t ion  (CCD) between hexane and 0.2N si lver 
n i t r a te  in  9 0 %  methanol.  Some of the CCD fract ions  were fu r the r  
f rac t ionated  by low-temp crystal l izat ion from acetone. 

CCD of the AF fract ion produced two main  components.  The first, 
wi th  pa r t i t ion  coefficient 10.7, is largely t r ienoate  containing'  t r iene con- 
juga t ion .  The second, wi th  pa r t i t i on  coefficient 2.0, is largely t r ienoate  
con ta in ing  diene conjugat ion.  CCD of the NAF f rac t ion  produced the 
same two components in addi t ion  to cyclic esters with pa r t i t i on  coef- 
f icient 5.0. 

The isomerized l inolenie acid is est imated to conta in  3 6 %  t r ienoie 
acids wi th  t r iene conjugat ion,  5 0 %  tr ienoic acids wi th  diene conjuga- 
tion, and 1 4 %  cyclic acids. 
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N E W  N O N I O N I C  D E T E R G E N T S  D E R I V E D  F R O M  E P O X I D I Z E D  
O I L S  II 

K.  L.  Johnson  

The physical  and surface avt ive proper t ies  of alkylolamides prepai 'ed 
from methyl 9,10-epoxystearate are discussed. These mater ia ls  are 
p repared  by reac t ing  methyl  9,10-epoxystearate wi th  a polyo• 
alcohol to produce the methyl ester of the hydroxyalkoxypolyoxyether  
subs t i tu ted  carboxylie acid which is subsequent ly  subjected to aminoly- 
sis with die thanolamine.  

The propert ies  of the der iva t ives  as a func t ion  of the nml wt  of the 
polyoxyethylene alcohol are explored and appear  to exhibi t  cri t ical  
changes at a value of ca. 509. All the nlater ials  thus  prepared  exhibi t  
h igher  water  solubi l i ty  than  cor responding  N,N-di (2-hydroxye thy l )amides  
and  foanl somewhat less. 

85 

N E W  N O N I O N I C  D E T E R G E N T S  D E R I V E D  F R O M  E P O X I D I Z E D  
O I L S  III  

K.  L.  Johnson  ond S. E.  T ierney  

A series of nonionic  detergents  based on epoxidized sperm oil and 
var ious  expoxidized lower alkyl esters of unsa tu r a t ed  fa t ty  acids are 
presented.  Mater ials  were synthesized by aleoholysis of the oxirane oxy- 
gen in the presence of boron t r i f luor ide.  Isopropyl  alcohol was used as 
a solvent  to act as an autopolymerizat ion inhibi tor .  Methoxy polyoxy- 
ethylene alcohols were used as the hydrophi l ic  alcohols wi th  which the 
epoxy compounds were reacted. In  addi t ion  to the character izat ion of 
the react ion and its products,  the physical  proper t ies  and per formance  
character is t ics  of the var ious  compounds synthesized are presented.  Al- 
though no data  are avai lable at this  t ime it is felt  tha t  these mater ia ls  
are definite candidates  for biodegradable  nonionie  detergents.  
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T H E  P R E P A R A T I O N  A N D  A N A L Y S I S  OF A L K A N O L A M I D E S  

H.  D.  Russell ,  H.  G. Schol ten,  R .  A.  M o u n t  and  M. N.  Cruse 

Fa t ty  d ie thanolamides  are nonionic  surface active agents which are 
widely uti l ized as foam stabilizers, emulsifiers,  viscosi ty builders,  etc., in  
such products  as l aund ry  detergents,  d i shwash ing  formulat ions ,  sham- 
poos and cosmetics. I n  order  to better u n d e r s t a n d  the conmlercial reac- 
t ions used to produce fat ty diethanolamides,  chemists at  the Tech- 
nical  Service and Development  Laboratory,  Dow Chemical  Co., under-  
took a s tudy of the antide format ion  reac t ions :  1) between laur ie  acid 
and d ic thanolamine  to produce the "Kr i tchevsky- type"  condensate ;  and 
2) between methyl  laura te  and die thanolamine,  catalyzed wi th  sodium 
methylate,  to produce the h igh  p u r i t y  or " supe r"  amides. The effects 

(Conthmed on page 44) 

Made N e w  Orleans Reservations ? 

Fi l l  out and  r e t u r n  the Blue  Card  in  this issue. 
lit wil l  assure Room Reserva t ion  and  Regis t ra t ion .  
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PrOoeram Abstracts... 
(Continued from page 38) 

of letup, p res su re ,  mole ra t io  of r eac tan t s ,  ca ta lys t  concn, and  ine r t  
g a s  s p a r g i n g  upon  the r a t e  of reac t ion  were  s tudied.  Ana ly t i ca l  pro- 
cedures  were  developed usii~g I R  and  n e a r - J R  spect roscopy and  gas  
chromatography as well as some wet  chemical  methods  of ana lys i s  to 
follow the course  of the reac t ions .  Resu l t s  of these s tud ies  and  the  
ana ly t ica l  p rocedu r e s  will be discussed.  
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D I S O D I U M  2 - S U L F O H E X A D E C Y L  A N D  2 - S U L F O O C T A D E C Y L  

S U L F A T E S  

A. J. S t ir ton,  F. D. Smi th  and J. K. Well 

1-Hydroxy-2-a lkanesu l fon ic  acids  f r o m  the meta l  bo rohydr ide  ]-educ- 
t ion of es ters  of a -su l fopalmi t ic  a n d  a - su l fos tea r ic  acid  were  sul fa ted  
wi th  chlorosulfonic  acid  to g ive  d i sod ium 2-sulfoalkyl  su l fa tes  R C H  
( S 0 a N a ) C I t e O S O a N a .  The  solubility,  su r f ace  and  in t e r f ac i a l  tension,  
cr i t ical  micelle concn, ca lc ium stabi l i ty ,  metal l ic  ion stabil i ty,  s tabi l i ty  
to hydrolys is ,  we t t ing ,  f oaming ,  de t e rgen t  and  l ime soap d i spe r s i ng  
p roper t i e s  w e r e  m e a s u r e d .  

The 16 and  18 carbon  d i sod ium 2-sulfoalkyl  su l fa tes  w e r e  found  to 
be s imi l a r  to the  i sothionate  es ters  of a -su l fopa lmi t ic  and  a -su l fos tear ic  
acid  R C / ~ ( S O a N a ) C 0 u C t I 2 C t t 2 S 0 3 N a  in gene ra l  s t r u c t u r e  a n d  su r f ace  
ac t ive  properties.  The gene ra l  s t ruc tu re ,  a long" hydrophobic  cha in  
wh ich  t e r m i n a t e s  in  two bu lky  a d j a c e n t  hydrophi l i c  g roups ,  is ev ident ly  
re la ted  to the  excellent l ime soap d i spe r s i ng  agen t  p roper t i e s  which  
both d i sod ium 2-sulfoSctadecyl  su l fa te  a n d  d i sod ium 2-sulfoethyl  a-sulfo- 
s t ea ra t e  have  in  common.  

Compared  to s o d i u m  octadecyl  sulfate ,  the  p resence  of the sulfo g roup  
in d i sod ium 2-sulfoSctadecyl  su l fa te  g rea t ly  inc reases  solubil i ty and  
cr i t ical  micelle cohen, a n d  the reby  affects all s u r f a c e  ac t ive  p roper t i e s  
wi th  some loss iu  de t e rgency  but  w i t h  g rea t ly  i m p r o v e d  metal l ic  ion 
s tabi l i ty  and  l ime soap d i s p e r s i n g  proper t ies .  L i k e  the  s o d i u m  alkyl 
sulfates ,  the  d i sod ium 2-sulfoalkyl  su l fa tes  a re  s table to a lka l ine  hydroly-  
sis bu t  can  be hydro lyzed  at  about  the  same  r a t e  in  acid  so lu t ion;  all- 
sod ium 2-sulfoethyl  a - su l fos tea ra te  w a s  stable to acid  hydro lys i s  u n d e r  
the same  condit ions.  

D i s o d i u m  2-sulfo6ctadecyl  su l fa te  and  d i sod ium 2-sulfoethyl  a-sulfo- 
s t ea ra t e  are  b iodegradab le  in  the  R i v e r  W a t e r  D i e - A w a y  test,  b u t  no t  
as easi ly as sod ium octadecyl  su l fa te  since the  p r o d u c t  of enzymat ic  
hydro lys i s  is su r f ace  act ive.  

N E W  O R L E A N S - - T H I S  S P R I N G !  

R e s e r v a t i o n  C a r d  in  t h i s  issue.  

- -  88 - -  

P H O S P H O R U S  D E R I V A T I V E S  O F  F A T T Y  A C I D S .  A D D I T I O N  
O F  D I A L K Y L  P H O S P H O N A T E S  TO U N S A T U R A T E D  A C I D S  

Richard  Sasin.  R. A. De Manr'ae,  Eric Leopold, 
H. B. Gordon and G. S. Sasin  

A ser ies  of d ia lky lphosphonoundecano ic  acids  w a s  p r e p a r e d  by tile 
reac t ion  of dia lkyl  phosphona tes  wi th  undecenoie  acid  u n d e r  f ree  
rad ica l  condit ions.  

O H 
I[ I 

CH~ ---- C H - - ( C H ~ ) s - - C - - O Y [  q- ( R O ) 2 - - F  ~ 0 --+ 

OR O 
/ II 

0 (-- P - - ( C H e ) J o - - C - - O H  
i 

OR 
R ---- CH~, CeH~, C~H~, 2-Ethylhexyl  

An ana logous  ser ies  of compounds  was  p r e p a r e d  f r o m  oleic acid  a n d  
dia lkyl  phosphona tes  also u n d e r  f ree  rad ica l  condit ions.  Amides  and  
subs t i tu ted  amides  of the phosphono acids  w e r e  also p repa red .  

8 9 - -  
E V A L U A T I O N  T E S T  F O R  S C O U R I N G  A G E N T S :  F A T T Y  

S O I L  O N  A H A R D  S U R F A C E  

J. A. Monick 

A method  has  been developed to r a t e  the s c o u r i n g  abi l i ty  of ab ra s ive  
c leaners  on a tough  f a t t y  film wh ich  is baked  onto an  a l u m i n u m  panel .  
Resu l t s  are  ob ta ined  on a compara t i ve  basis ,  and  a re  best  de t e rmined  by 
one pe r son  u s i n g  as f ew pane ls  as possible for  each inves t iga t ion .  The  
soiled su r f a c e  w a s  p r e p a r e d  by s p r e a d i n g  5 ml l a rd -eh ieken  fa t  m i x t u r e  
on one s ide  of the  panel ,  and  b a k i n g  for 5 rain at  575F.  Three  classes 
of s c o u r i n g ' a g e n t s  were  s t ud i ed :  steel wool wi th  soap,  silex which  w a s  
res in-bonded  to nylon fiber, and  silex on a dish  cloth. Resu l t s  can  be 
expressed  as s c o u r i n g  efficiency, and  re la ted  to an  a r b i t r a r y  s t a n d a r d  
des igna t ed  as ] 0 0 % .  

- -  90  - -  

A N  A M P E R O M E T R I C  T I T R A T I O N  M E T H O D  F O R  
B L E A C H  E V A L U A T I O N  

D. J. ~'argent 

An analy t ica l  method  bas  been devised  as r a p i d  s c r e e n i n g  p rocedure  
which predic ts  how effective an  act ive ch lo r ine -con ta in ing  compound  will 
be as a b leaching  agent .  The method  is based  on an  a m p e r o m e t r i c  t i t ra -  
t ion which  ind ica tes  b leach ing  p e r f o r m a n c e  f r o m  both the  inc rease  in  
whi teness  and  fabr ic  t e n d e r i n g  s tandpoin t s .  Excel lent  corre la t ion w a s  
obta ined betu 'een amperome t r i ea l l y  de t e rmined  da ta  and  prac t i ca l  bleach- 
i ng  da ta  for severa l  ex tens ive ly  used  b leach ing  agents .  I n  connect ion 
wi th  th is  a m p e r o m e t r i c  t i t r a t ion  method,  a po l a r og r a ph i c  method  is also 
p resen ted  which  p rov ides  good corre la t ion  be tween  the  po la rograph iea l ly  
de t e rmined  da ta  and  p rac t i ca l  b leach ing  data .  
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C O N S U M E R  E V A L U A T I O N  O F  L I Q U I D  S Y N D E T S  II 

K. L.  Johnson  ~nd 17. P. A n d r e w s  

Six proposed cand ida tes  for  non ion ic  b iodegradab le  s u r f a e t a n t s  h a v e  
been eva lua ted  u s i n g  a consumer  panel .  The fo rmula t ions  s tud ied  ex- 
plore the p e r f o r m a n c e  of these m a t e r i a l s  in  the p resence  of a fa t ty-based  
a lkylolamide foam stabi l izer  and  biologically " so f t "  alkyl aryl  sul fonate  
at  two levels of nonionic  cohen. The samples  were  d i s t r ibu ted  in p a i r s  
accompan ied  by a fac ia l  express ion  da ta  sheet  r e q u e s t i n g  eva lua t ion  of 
the  foaming ,  gene r a l  p e r f o r m a n c e  and  dermato log ica l  p roper t i es  of each.  
E v e r y  sample  w a s  compared  wi th  eve ry  other  sample  twice  in  a dupli- 
cated ba lanced  incomplete  block des ign  eva lua t i ng  each of the  twelve  
combina t ions  for  the  2 x 6 fac to r ia l  experim~'nt.  The nonionic  de te rgen t s  
eva lua ted  a re  all po lyoxyalkyla ted  alcohols, i nc lud ing  p roduc t s  of n a t u r a l  
and  synthe t ic  or ig in .  P r o d u c t s  based  on u n s a t u r a t e d  and  seconda ry  
alcohols are  inc luded,  L a b o r a t o r y  d a t a  were  also ob ta ined  cover ing  foam- 
ing,  w e t t i n g  and  su r f a c e  tension.  A full  s ta t i s t ica l  i n t e r p r e t a t i o n  of the  
m a i n  and  i n t e r a c t i v e  effects is p resen ted .  
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D E T E R I O R A T I O N  O F  C O R N  O I L  U N D E R  A S S I M I L A T E D  
R E S T A U R A N T  D E E P  F A T  F R Y I N G  C O N D I T I O N S  

R.  G. K r i s h n a m u r t h y  and S.  S.  Chang 

One of the  m a j o r  difi3culties in  the s t udy  of the  effect of hea ted  oil 
upon the metabolic p a t t e r n  of l ipids  is to obta in  oil samples  p roduced  
u n d e r  l abora to ry  condi t ions  which  are  comparab le  to commerc ia l  opera-  
t ions of deep fa t  f r y i n g  of foods.  Af t e r  a n u m b e r  of p r e l i m i n a r y  experi-  
ments ,  a l abo ra to ry  a p p a r a t u s  has  been bui l t  wh ich  can be used  to 
s t udy  the  chemical  reac t ions  involved  in the  deep f a t  f r y i n g  u n d e r  as- 
s imi la ted  r e s t a u r a n t  opera t ions .  The  volat i le  decompos i t ion  p roduc t s  
evolved can  be collected by th is  a p p a r a t u s  for chemical  charac te r i za t ions .  

I n  o rde r  to f i rs t  s t udy  the  chemical  reac t ions  of the  f r y i n g  oil w i thou t  
its in te rac t ion  w i t h  the  food f r ied ,  cotton balls c o n t a i n i n g  7 5 %  by w e i g h t  
of w a t e r  were  f r ied  eve ry  30 min  in  corn oil m a i n t a i n e d  at  185C. F r e s h  
corn oil was  used  to rep len i sh  the oil absorbed by the  cotton balls eve ry  
12 hr.  

The  chemical  cha rac t e r i za t ion  of the  volat i le  decomposi t ion  p roduc t s  
thus  collected and  the phys ica l  a n d  chemical  changes  of the f r y i n g  oil 
u n d e r  these condi t ions  will be p resen ted .  
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C A R B O N Y L  C O M P O U N D S  F O R M E D  D U R I N G  D E E P  F R Y I N G  

I2. A. Wi shner  and Mark  Keeney 

F r e s h  commerc ia l  corn oil, f r e sh  commerc ia l  lard,  and  h y d r o g e n a t e d  
vegetable  s h o r t e n i n g  were  analyzed for  carbonyl  compounds  before  and  
a f t e r  the deep f r y i n g  of 3400 g pota toes  at 200C in 3 0 0 - 4 0 0  g batches .  

(Continued on page 48) 
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Program Abstracts... 
(Continued from page 45) 

F r y i n g  was carr ied out  in  an appa ra tu s  wi th  a capacity for 2000 g fa t  
and designed to quan t i t a t ive ly  t rap volat i le  mater ia ls  which would 
o rd ina r i ly  escape d u r i n g  f ry ing.  The t rapped  dis t i l la te  was also sub- 
jected to earbonyl  analysis .  

Analysis  of the fats  and dis t i l la tes  showed a carbonyl  pa t t e rn  in es- 
sent ia l  agreement  wi th  the classical au tox ida t ion  mechan ism for  the 
different  fats, i.e., the typical  alkanals ,  alk-2-enals, and  alk-2,4,-dienals. 
The dominance  of this  process over tha t  of the rmal  oxidat ion was  also 
indica ted  in  tbe carbonyl  pa t t e rn  by the absence of alk-l-ene-3-ones and 
other the rmal  oxidat ion products .  The comparison of the concn of the 
carbonyl  compounds in  the fats  before and af ter  f r y i n g  and  in  thei r  
dis t i l la tes  indicates  t ha t  the deodorizat ion process which  accompanies 
deep f ry ing  may be efficient in p r e v e n t i n g  the accumula t ion  of toxic 
eeneu of the oxidat ion products  in fats  which  have  been in cont inued 
use. 
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A L O N G - T E R M  N U T R I T I O N A L  S T U D Y  W I T H  F R E S H  A N D  
M I L D L Y  O X I D I Z E D  V E G E T A B L E  A N D  A N I M A L  F A T S  

H.  Ka~l~itz, R .  E. Joh~son  and  L.  P e g u s  

Match ing  groups  of male albino ra ts  were fed pur i f ied diets contain- 
ing  fresh or oxidized cottonseed oil, olive oil, chicken fat, or beef fa t  for 
lwo years.  The oxidized fats  were prepared  by aera t ion  a t  60C for  40 
hr.  This  mi ld  oxidat ion was selected in order to approximate  wha t  migh t  
occur to the fats under  un favorab le  condit ions of storage and use. T h e  
rats  were observed for wt  gain,  food intake,  and s u r v i v a l  rate. Per iodi-  
cally, six rats  were sacrificed from each group and examined for o rgan  
wt and pathology. Their  sera and t issues were examined for cholesterol, 
total  l ipid,  and fa t ty  acid composit ion of the la t te r ;  the depot f a t  tr iglyc- 
erides of those ra ts  sacrificed after  70 weeks on the diet  were examined 
for thei r  molecular  s t ructure ,  as were those of the d ie ta ry  fats. Minera l  
analyses were also carr ied  out  on serum and tissues. 

Several  of these pa ramete r s  were affected by the k ind  of fa t  fed 
a n d / o r  i ts s tate  of oxidation.  

- -  95 - -  

N U T R I T I V E  V A L U E  O F  H E A T  P O L Y M E R I Z E D  V E G E T A B L E  O I L S  

N.  "g. Ra in ,  M.  N a r a y a n a  Rap  and  R .  Ra iagopalan  

Peanut ,  sesame and coconut oils were heated at  270C for 8 hr  in  an 
open i ron pan.  These fats  were fed to albino ra t s  a t  1 5 %  level in  other- 
wise adequate diets. All ra ts  fed heated fats  showed a g rowth  depres- 
sion. L ivers  of ra ts  rece iv ing  the heated oil were congested and showed 
extensive pe r ipor ta l  fa t ty  inf i l t ra t ion.  Ra t s  on heated peanu t  oil  showed 
1) reduced ]~-vitamin storage in  the l iver,  2) increased glucose and 
cholesterol levels in  the blood, and 3) a d i s rup t ion  of d iges t ion and ab- 
sorpt ion of carbohydrate .  
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C H R O M A T O G R A P H I C  S T U D I E S  O N  O X I D A T I V E  A N D  T H E R M A L  
F A T T Y  A C I D  D I M E R S  

C. D.  Evans ,  D.  G. McConnel l ,  E.  N .  Franke l  and  J. C. Cowan  

A chromatographic  s tudy was carr ied out  to inves t iga te  the n a t u r e  
and possible es t imat ion  of nonvolat i le  polymeric  products  in edible oils. 
Tb_is in fo rma t ion  may be helpful  in  any eva lua t ion  of changes t ha t  resu l t  
f rom oxidat ion and thermal  t r ea tmen t  of oils d u r i n g  process ing and 
storage. 

Dimers  obtained by low-temp oxidat ion of methyl  ]inoleate were com- 
pared in thei r  chromatographic  behavior  to thermal  dimers  p repared  by 
high-temp polymerizat ion of conjugated  methyl  linoleate. Dis t i l led  dimers  
of each were subjected to l iqu id-par t i t ion  chromatographic  separa t ions  
on silicie acid columns as methyl  esters, as free acids, and as methyl  
esters prepared  by saponif icat ion and re-esterification. Chromatographi -  
(:ally isolated dimers  were also rechromatographed  before and after  each 
t reatment .  

When  thermal  dimer  esters are saponified and  re-csterified, chroma- 
graphic  recoveries are quant i t a t ive ,  and the expected changes in  po lar i ty  
resu l t ;  whereas, wi th  oxidat ive dimers  esters, gross changes in  po lar i ty  
occur. All chromatographic  separa t ions  of dimer  esters or thei r  acids 
show four  d i s t inc t  areas of inc reas ing  polar i ty .  F rac t iona t ions  wil l  be 
discussed on the basis  of these changes in  po lar i ty  for the monomers,  
directs, and t r imers  of both the thermal ly  and oxidat ively  p repa red  
polymers. 

Dist i l led oxidat ive  dimers do not  give h ighly  resolved chromatographic  
fract ions,  but  show a large peak (ca. 3 0 % )  of the same po la r i ty  as 
the thermal  dimer,  and have  a major  peak (ca. 5 0 % )  in  an area of 
much h igher  polari ty.  Saponif icat ion and re-esterification of these two 
chromatographica l ly  isolated f rac t ions  show tha t  they are not  composed 
of homogeneous mate r ia l  because f ract ions  of va r ious  polar i t ies  are re- 
covered. When  mixtures  of oxidat ively  and thermal ly  p repared  methyl  
l inoleate d imers  are chromatograpbed,  the exper imental  resul ts  agree well 
wi th  those calculated f rom the f rac t iona t ion  of the component  dimers.  
Resul ts  indicate  tha t  the nonvola t i le  oxidat ive  products  contain  mate r ia l  
tha t  behaves chromatographica l ly  like a the rmal  dimer.  

97 

S T U D I E S  O N  H E A T E D  F A T S  

M. R.  Sr~hasrabudhe 

In te res t  has increased in s tudies on the effect of bea t  on edible fats.  
Recent  reports  indicate  t ha t  d u r i n g  deep f ry ing  over extended periods,  
a s igni f icant  por t ion of the oil is polymerized, l~esults of a s tudy on 
corn oil heated at  180C and 200C will  be reported.  The heated oil was 
f rac t ionated  into 8 fract ions.  The first  4 f rac t ions  cons t i tu t ing  ca. 60 -  
80 % were found  to be tr iglycerides,  the r e m a i n i n g  4 f ract ions  
const i tuted degraded and polymeric  products  of h igh  reel wt. 
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