
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.  
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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 .  
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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.  
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