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RAW MATERIALS--  
HANDLING AND 

CONTROL 
R.  D. Goo(t 

The  p r inc ipa l  r a w  m a t e r i a l s  for  
the  oilseed i n d u s t r y  in  the  U n i t e d  
States  a rc  soybeans,  cottonseed,  saf-  
f lower and  flaxseed. (Corn  ge rm,  
ano the r  p r inc ipa l  source  of vege-  
table oil will  no t  be d i scussed  because  
i t  is no t  a r a w  ma te r i a l  in  the  s a m e  
sense  as  the oil seeds.)  H a n d l i n g  
and  control  of these  r a w  mate r ia l s ,  
in common  wi th  m a n y  ag r i cu l tu ra l  
p roduc t s ,  a re  cha rac te r i zed  by  a 
shor t  h a r v e s t  season,  by the  neces- 
s i ty  to m o v e  the  crop into pro tec ted  
s to rage  in m i n i m u m  t ime.  and  by 
the  r e q u i r e d  care for  the  seeds  or  
beans  un t i l  they  can be processed .  
Un l ike  o ther  more  per i shab le  agri-  
cu l tura l  p roduc t s  such  as  f r u i t s  and  
vegetables ,  the oilseeds ('an be suc- 

R. D. Good cessful ly s tored  w i t h  m i n i m a l  dete- 
r i o r a t i on  for  m a n y  m o n t h s  i f  p rope r  
s to rage  control  is exercised.  This  
fac t  allows the p roces s ing  i n d u s t r y  

to opera te  t h r o u g h o u t  mos t  of the year .  Modern  equ ipmen t  for  oil seed 
t r a n s p o r t i n g ,  r ece iv ing ,  c leaning,  d ry ing ,  s tor ing ,  and  p ro tec t ing  a g a i n s t  
u n d u e  d a m a g e  a re  d iscussed.  

R .  W .  B a t e s  

CONTINUOUS HIGH AND LOW 
RENDERING 

R.  W.  Bates  

The h i s to ry  of r e n d e r i n g  wil l  be 
g iven  and  the  m a n y  me thods  of 
r e n d e r i n g  used  t h r o u g h o u t  the  yea r s  
will be descr ibed.  

Conven t iona l  me thods  of  r ende r -  
i ng  will  be d i scussed  and  the i r  
effect u p o n  f a t  qual i ty .  These  will 
inc lude  dry,  wet ,  and  solvent  ex- 
t r ac t ion  of t i ssues .  

The  n e w e r  cont inuous ,  low and  
h igh  t e m p e r a t u r e  methods  wil l  also 
be descr ibed  in some detail .  

Qua l i ty  spec i f ica t ions  of r e n d e r e d  
ma te r i a l s  will  also be d iscussed .  

R .  P .  H u t c h i n s  

PROCESSING CONTROL OF 
CRUDE OIL PRODUCTION 

FROM OIL SEEDS 
R.  P. H~tchins  

Control  of oil seed p roces s ing  for  
best  qua l i ty  a n d  yield requ i res  at- 
tent ion to m a n y  details  s t a r t i n g  at 
the seed u n l o a d i n g  s ta t ion  and  con- 
t i n u i n g  t h r o u g h  to the load ing  of 
products .  The  cont inuous  mechan-  
ical sc rew press  process  and  the  sol- 
ven t  ex t rac t ion  process  have  man)" 
common problems involv ing  qual i ty 
and  yield control. Time,  tempera-  
t a r s  and  m o i s t u r e  a re  t he  var iab les  
involved in all the u n i t  processes  
compr i s ing  oil seed mill ing.  These 
un i t  processes  and  some r ecen t  de- 
ve lopments  in low t e m p e r a t u r e  pro-  
cess ing  are  described.  Oil seed mill- 
ing  is still " r o u g h  t e r r a i n "  wi th  
r e g a r d  to au tomat ion ,  bu t  labor  costs 
as a p e r c e n t a g e  of total p rocess ing  
costs are  re la t ive ly  low in la rge  ca- 
paci ty  p lants .  

EFFECT OF THE THREE MAJOR 
FACTORS THAT INFLUENCE 
BLEACHING PERFORMANCE 

A. D. R,i, ch 

( I )  Effec t  of Clay Type  
1) P u r p o s e  of clay in indus t ry ,  

r a w  ma te r i a l  source, clay types,  
phys ica l  s t ruc tu re ,  effect of act iva-  
tion on s t ruc tu re ,  variation in 
effect iveness  of clays p roduced  f rom 
d i f fe ren t  r a w  mater ia ls ,  m e c h a n i s m  
of c lay 's  action.  

2)  Effect  of c lay 's  propert ies-mois-  
ture ,  A B D ,  specific g rav i ty ,  acidi ty,  
pH,  h y d r a t e d  silica, par t ic le  size 
d i s t r ibu t ion .  

3) T h e o r y  of var iabi l i ty .  
( [ I )  Effect  of  B leach ing  Meth9~ 

1) Effec t  of b leaching  condi t ions 
- - b l e a c h i n g  temp. ,  t ime, agi ta t ion,  
temp.  of clay addit ion,  v a c u u m  vs.  
a tmospher ic  bleaching.  

2)  Commerc ia l  methods  u s e d - - a t -  
A .  D ,  R i c h  mospher i c  batch,  v a c u u m  batch, vac- 

u u m  cont inuous .  
( l l l )  Effect  of 0 i l  Qua l i ty  

1) R, esponse of d i f fe ren t  color p i g m e n t s  to b leaching  
2)  Effec t  of mo i s tu r e  in the  oil 
3) Effec t  of oxida t ion  in the  oil 
4 )  Effec t  of o r g a n i c  impur i t i e s  in the  oil 

CONTINUOUS REFINING 
F. E. Sul l ivan 

The technique  of con t inuous  re- 
f in ing  of oils a n d  fa t s  has  s teadi ly  
i m p r o v e d  s ince the  f i rs t  commerc ia l  
ins ta l la t ion  some t h i r t y  y e a r s  ago. 
R e f i n i n g  is  t he  mos t  i m p o r t a n t  
economic fac to r  in the  overal l  pro- 
cess ing  of an  oil f r o m  the c r u d e  to 
the f in ished p roduc t .  

C rude  oil hand l ing ,  r e a g e n t  se- 
lection, mix ing ,  h e a t i n g  and  cen- 
t r i f u g a l  s epa ra t i on  a re  all cr i t ical  
w h e n  a t t e m p t i n g  to ob ta in  the  max-  
i m u m  re f in ing  efficiency. The agron-  
omist,  scient is t ,  control  lab, oper- 
a t i ng  pe r sonne l  a long w i t h  the  
e q u i p m e n t  m a n u f a c t u r e r s  h a v e  all 
a ided in ob t a in ing  more  efficient and  
economical  p roces s ing  methods .  

W h e n  d i s cus s ing  the  overal l  re- 
f in ing  process,  soaps teck  h a n d l i n g  
m u s t  also be considered.  I n  recen t  

F .  E .  S u l l i v a n  y e a r s  severa l  success fu l  con t inuous  
soaps tock  ac idu la t ion  p lan t s  h a v e  
been instal led.  W i t h  th is  addi t ion  

to a ref inery,  the r e f i n ing  opera t ion  can n o w  t ru ly  be cons idered  as  a 
con t inuous  process .  S imi l a r  to mos t  i n d u s t r i a l  processes,  th is  h a s  been 
an  evolut ion f r o m  the ba tch  sys tem to a semicon t inuous  sys tem up  to 
the  p r e s e n t  con t inuous  t r e a t m e n t  of soaps tock  and  w a s h  w a t e r  to pro- 
duce  a h i g h  p u r i t y  acid  oil on an  economical  bas is .  

Deta i l s  of the  v a r i o u s  fac tors  in  r e f i n i n g  and  ac idula t ion  on a com- 
merc i a l  bas i s  a long w i t h  control  me thods  will  be d iscussed .  

DEODORIZATION--  
PRINCIPLES AND PRACTICE 

C, T. Zehnder  a n t  C. E. McMiehael 

Deodor iza t ion  of fa t s  is a s team 
s t r i p p i n g  opera t ion  in which  the 
undes i rable ,  volati le components  are  
s t r ipped  f r o m  the oil w i t h  s team. 
The process  pre t ty  closely follows 
Raou l t ' s  l a w ;  however ,  the  fa t - fa t ty  
acid sys tem is not  an  ideal solution.  
The  severa l  f ac to r s  a f fec t ing  the 
efficiency of deodorizat ion,  i.e., t ime,  
t e m p e r a t u r e ,  p r e s s u r e ,  s t r i p p i n g  
s team ra te ,  eta., are  d iscussed.  

The p rac t i ce  of deodorizat ion is 
ca r r i ed  out  in  three  gene ra l  types  of 
e q u i p m e n t :  1) batch, 2)  cont inuous ,  
and  3)  semi-cont inuous .  Severa l  
types  of deodor izers  in  each of the  
f irst  two b road  categor ies  a re  de- 
scribed.  The  semi-cont inuous  sys tem 
is also descr ibed.  The i m p r o v e m e n t s  
in ma te r i a l s  of const ruct ion,  fabr i -  

C ,  E .  M e M i c h a e l  cation, v a c u u m  equ ipmen t  and  heat- 
t c ans f e r  h a v e  cont r ibuted  largely  to 
the  i m p r o v e m e n t s  in  e q u i p m e n t  and  
the  process .  

The  recover) ,  of ove rheads  is p rac t i ced  by  1) a s imple knock-0ut  
d r u m ,  2)  a condenser  s e rved  wi th  t empered  wa te r ,  3) a sys tem in 
which  b a r o m e t r i e  w a t e r  is rec i rcu la ted ,  4 )  a sys tem in wh ich  a f a t  
is r ec i rcu la ted ,  and  5)  the  ac tual  s k i m m i n g  of fa t s  f r o m  the ho t  well  
and  ca tch  bas in  used  in con junc t ion  w i t h  s t a n d a r d  b a r o m e t r i c  con- 
densers .  E a c h  sys tem is b r ie f ly  d iscussed.  

P r e c a u t i o n s  r equ i r ed  to p ro tec t  the  oil a g a i n s t  de te r io ra t ion  in  the  
process  a re  d iscussed.  
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E .  L .  R a l s t o n  

R .  R .  M i e n  

M.  E i j a d i  

PROCESS CONTROL CONCEPTS 
E. L. Ralston 

M a n y  techniea l  ph ra se s  are  used  
r a t h e r  loosely today  w h e n  desc r ib ing  
the, i n t e rp lay  be tween  compute rs  and  
processes.  These  ph ra se s  are  defined 
and  the i r  in tended  m e a n i n g  m a d e  
clear by the  use  of examples.  

Also to be cons idered  are  the  phi- 
losophy beh ind  the  use  of compute r  
control  ove r  a generalized proc~:ss, 
the levels of sophis t ica t ion  in  aI)ply- 
t ag  compute r  control  and  the  char-  
ac ter i s t ics  which  m a k e  a process  sui t -  
able for  compute r  controh 

I n  conclusion,  severa l  examples  
a re  g iven  in detai l  to s lmw the var i -  
ous -ways jus t i f ica t ion  for  compute r  
control  h a s  been establ ished.  

PRINCIPLES OF AND 
CATALYSTS FOR 

HYDROGENATION 
R. R.  Allen 

The h y d r o g e n a t i o n  reac t ion  is the  
most  i m p o r t a n t  chemical  r eac t ion  in  
the fa t  and  oil i ndus t ry .  I t  is also 
pe rhaps  the  least  understood. 

The most  cr i t ica l  fac tor  in  the  re- 
ac t ion  is the  catalyst .  Severa l  dif-  
f e ren t  types  of meta l  ca ta lys ts  can  
be used.  The reac t ion  conditions as 
well  as o ther  fac tors  de t e rmine  the  
type of p roduc t  produced.  H o w e v e r ,  
all the  fac tors  can be re la ted  to ef- 
fects  on the  catalyst .  

The  " se l ec t iv i t y"  Concept of cata- 
lyst  eva lua t ion  is no t  new.  t t o w e v e r ,  
the t e r m  has  come to h a v e  severa l  
d i f fe ren t  m e a n i n g s .  I t  is bel ieved 
the t e r m  should be used  only for 
chemical  select ivi ty  which  can  be 
easi ly de te rmined .  The  "se lec t iv i ty  
r a t i o "  n u m b e r  is v e r y  useful  and  can 
be used  to j u d g e  the  p e r f o r m a n c e  of 
a catalyst .  

HYDROGENATION PROCESS 
OF FATS AND OILS 

M. Eijadi 
I .  The  h i s to ry  of h y d r o g e n a t i o n  

and  a br ie f  r e f e r ence  to m a r -  
ke t ing  of h a r d e n e d  fa ts .  

I I .  The  p r inc ipa l  fac tors  involved 
in selective and  non-select ive 
hydrogena t ion .  

I I I .  O p e r a t i n g  p rocedure  to be con- 
duc ted  for  h y d r o g e n a t i o n  of 
vegetable,  a n i m a l  and  m a r i n e  
oils, wh ich  are  as fol lows:  
A. Qua l i ty  and  k i n d s  of oil 
B. Qua l i ty  of h y d r o g e n a t i o n  g a s  
C. P r o c e s s i n g  a n d  r e q u i r e d  

specif icat ions  of edible oils, 
p r i o r  to hydrogena t ion .  

D.  P r e t r e a t m e n t  of low g r a d e  
greases ,  ac id  oils, f ish oils 
a n d  f a t t y  acids.  

E. V a r i o u s  types  of h a r d e n i n g  
sys tems,  used  in F a t  and  
Oil p lan ts  t h r o u g h o u t  the  
world,  cove r ing  dead-end,  
g a s  c i rcula t ing ,  oil and  cat- 
a lys t  c i rcula t ing ,  and  con- 
t i nuous  hyd rogena to r s .  

F. P r e p a r a t i o n  of h y d r o g e n a t i n g  vessel  a n d  sequence  of o p e r a t i o n :  
1. C h a r g i n g  
2. P r e - h e a t i n g  
3. S t a r t i n g  and  o p e r a t i n g  t e m p e r a t u r e s  
4. H y d r o g e n a t i o n  cycle, gas  p res su re ,  consumpt ion  of  mos t  

effective method  of h y d r o g e n a t i o n  g a s  s p a r g i n g .  
5. Methods control l ing the  end poin ts  
6. Ut i l i z ing  hea t  of r eac t ion  in cooling cycle. 
7. F i l t e r i n g  metal l ic  impur i t i e s  and  pos t  b leaching.  

INTERESTERIFICATION--  
PROCESSES AND PRODUCTS 

L. H. Going 

In t e re s t e r i f i ca t ion  as appl ied  to 
fa t s  a n d  oils is a p rocess  w h e r e b y  
the f a t ty  ac id  moiet ies  of g lycer ide  
molecules are  r e a r r a n g e d  in a r an -  
dom or  d i rec ted  m a n n e r .  E i t h e r  type 
or  r e a r r a n g e m e n t  m a y  involve  pro-  
duc t ion  of n e w  t r ig lyce r ide  compo- 
s i t ions  in  a pred ic tab le  m a n n e r .  

A n u m b e r  of pa ten ted  processes  

for  accompl i sh ing  in te res te r i f i ca t ion  

will  be d iscussed.  Effect ive  r ea r -  

r a n g e m e n t  ca ta lys ts  will  be l isted. 

Typ ica l  appl ica t ions  to commerc ia l  

L .  H .  G o i n g  p roduc t s  will  be r ev iewed .  

EFFECT OF PROCESSING ON 
CRYSTAL STRUCTURE 

C. W.  Hoerr 
The p e r f o r m a n c e  of fa t s  in  m a n y  

of the i r  uses  in  food p roduc t s  is  
d i rect ly  dependen t  on the i r  crysta l  
s t ruc tu re .  F a t s  exis t  in  severa l  crys- 
tal  modif ica t ions  each of which  ex- 
h ib i t s  phys ica l  p roper t i es  which  in- 
f luence the behav io r  of the  f a t  
d i f ferent ly  in v a r i o u s  appl icat ions .  
F o r  example,  ce r t a in  crys ta l  fo rms  
of fa ts  p rov ide  the  des i red  vo lume 
and  tex ture  of b a k e r y  products ,  
whereas  other  c rys ta l  f o rms  do not  
p e r f o r m  sa t i s fac to r i ly  in  th is  appli- 
ca t ion;  c rys ta l  f o rms  which  fa i l  to 
p roduce  s a t i s f a c t o r y  baked  goods 
m a y  p e r f o r m  superb ly  in  whipped  
toppings .  

The  crys ta l  f o r m s  in which  fa t s  
exis t  and  the i r  r a t e s  of t r a n s f o r m a -  
t ion f rom one modif ica t ion  to another  

C .  W .  H o e r r  are  dependen t  upon  the i r  molecular  
composi t ion and  conf igura t ion .  Pro-  
cess ing  p rocedu re s  such as  blending,  
hydrogena t ion ,  i n t e r e s t e r i f i c a t i o n ,  

f r ac t iona t ion ,  etc., m a r k e d l y  al ter  the molecular  composi t ion and  con- 
f igura t ion .  

Othe r  processing such as rotating and  t e m p e r i n g  p rac t i ces  direct ly  af- 
fect  the  c rys ta l  s t r u c t u r e  of the  products .  Thus ,  t h rough  jud ic ious  
choice of processing '  p rocedures  we  can gove rn  the  crys ta l  charac te r i s t i cs  
of p roduc t s  to obta in  the  des i red  p e r f o r m a n c e  in  specific appl icat ions.  

E .  G.  L a t o n d r e s s  

HYDROGENATION AND 
BLEACHING CONTROL 

PROCEDURES 

E. G. Latondress 

A br ie f  descr ip t ion  of va r i ous  hy- 
d rogena t ion  control  tes ts  inc lud ing  
r e f r a c t i v e  index,  congeal  po in ts  and 
Wiley  mel t ing  po in t s  will  be g iven,  
followed by a d i scuss ion  of how 
these ana lyses  a re  used to control  the 
p roduc t ion  of h y d r o g e n a t e d  oils meet- 
ing  cer ta in  specifications.  

The  pu rpose  of va r i ous  bleaching 
opera t ions  will  be discussed.  This  
will include a d i scuss ion  of the  de- 
g ree  of color r educ t ion  neces sa ry  in 
va r i ous  s tages  of b leaching  to meet  
specific cus tomer  f inal  color require-  
ments .  

MARAGARINE OIL FORMATION 
AND CONTROL 

~5. t t .  Wiedermann 
The con t inued  inc reased  m a r g a -  

r ine  p roduc t ion  in  the U n i t e d  States  
and  a r o u n d  the  world  indica tes  the 
impor tance  of tb is  p roduc t  as  a 
s ign i f ican t  food item. This  g r o w i n g  
acceptabi l i ty  is due in la rge  mea- 
su re  to the  i m p r o v e d  p e r f o r m a n c e  
characteristics of today ' s  m a r g a r i n e  
products .  S ince  cer ta in  impor t an t  
charac te r i s t i c s  of f inished m a r g a -  
r ines  are  dependen t  upon  the  physi-  
cal p roper t i es  of the f a t s  and  oils 
used  in  these products ,  i t  is impor-  
t an t  to cons ider  these  fac tors  and 
thei r  e n v i r o n m e n t a l  response,  e.g., 
to crystal l izat ion,  t emper ing ,  etc., in 
the b lend ing  and  fo rmula t ion  of 
m a r g a r i n e  oils. 

The choice a n d  control  of an  oil 
blend and  i ts  components ,  avai lable 
f rom a va r i e t y  of sources  and  treat-  

L .  H .  W i e d e r m a n n  meats ,  in today ' s  m a r g a r i n e  p roduc t s  
is concerned  w i t h  crys ta l  s t ruc tu re ,  
ha rdness ,  solids content  and  solids 

d i s t r ibu t ion  as  m e a s u r e d  by  N M R ,  solid f a t  indices ,  d i la ta t ions  a n d  
other  me l t i ng  charac te r i s t i cs .  The  re la t ionsh ips  be tween  these  proper-  
t ies a n d  p r o d u c t  " c o n s i s t e n c y , "  as affected by  m a r g a r i n e  processing 
methods,  is  d i scussed  in t e rms  of th is  choice, u s i n g  f n i s h e d  m a r g a r i n e  
t e s t ing  me thods  to i l lus t ra te  these  in f luenc ing  fac to r s .  

The  special  oil blend r e q u i r e m e n t s  of commercia l ,  m i l i t a r y  and  " h e a l t h "  
m a r g a r i n e s  a re  also p resen ted ,  as a re  the  oil b l end ing  prac t i ces  for  
m a r g a r i n e s  m a n u f a c t u r e d  in  count r ies  o ther  t h a n  the  Un i t ed  States .  

( C o n t i n u % d  o n  p a g e  3 3 0 A )  

O z o n e  R e s e a r c h  & E q u i p m e n t  C o r p .  

Ozone Testing, Research, Consulation 

3 8 4 0  N. 4 0 t h  Ave. ,  P h o e n i x ,  Ar i zona  
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East Lansing Short Course... 
( C o n t i n u e d  f r o m  p a g e  3 0 8 A )  

SALAD OIL MANUFACTURE 

AND CONTROL 

T. J.  W e i s s  

Cottonseed salad oil is normal ly  
prepared  by winter izat ion,  a process 
whereby ell is chilled slowly to form 
crystals of d isa tura ted  tri~'lycerides 
wllich are then removed by fi l tration. 
Hydrogena ted  soybean oil is s imilar ly  
processed. Unhydrogena ted  soybean. 
corn and safflower oils do not  require  
winter izat ion.  A recent approach is 
Io winterize from solvent, r e su l t ing  
in increased salad oil yield. The main  
control method is the cold test, a 
measure  of the t ime required for  the 
oil to cloud in an ice bath. Crys- 
tal  inh ib i tors  such as oxystearin or 
oolyglycerol esters, are used to 

T. J .  Weiss lengthen the cold test. 

FINISHED PRODUCT TESTING 

D. R .  Er i ck son  

Test ing of finished edihle fa t  and 
oil products  will  be reviewed from 
the s t andpo in t  of chenlieal analyses 
and performance tes t ing  in bakery 
products .  

D .  R .  E r i c k s o n  

D a v i d  F i r e s t o n e  

G.  R .  M a h e r  

METHODS FOR DETERMINING 
CONTAMINATION OF 

FATS AND OILS 

David  Firestone 

l 'ra(.tical ga s  c h r o m a t o g r a p h i c  
methods for detection of pesticide 
residues, chick edema factor, and 

foreign fats in fats and oils will be 

discussed. Techniques for detection 

of an imal  fats in vegetable fats  and 

for ident if icat ion of i n d i v i d n a l  fa ts  

and oils will be reviewed. Sui table 

cleanup techniques as well as re- 

quired gas chromatographic  systems 

will  be surveyed, and the specificity 

and sens i t iv i ty  of each procedure 

will  be indicated.  

AIR POLLUTION CONTROL OF 
STATIONARY SOURCE 

EMISSION OF ORGANIC 
SOLVENTS--LOS ANGELES 

COUNTY RULE 66 
G. R .  Maher  

In  an effort to fu r the r  thei r  con- 
trol of sources emi t t ing  organic  sol- 
vents  into the atmosphere, the Air  
Pol lu t ion  Control  Dis t r ic t  of Los 
Angeles County, Cal i fornia ,  p lans  to 
have Rule  66 passed into law dur-  
ing  Jnly,  1966, Rule  66 specifically 
relates to the control of organic  sol- 
v e n t  e m i s s i o n s  f r e m  s t a t i o n a r y  
sources. This paper  directs i tself  to 
a discussion of the technical  aspects 
used by the Air  Pol lu t ion  Control 
I ) i s t r ic t  in es tabl ishing which organic  
solvents contr ibute  most  s ignif icantly 
to the format ion of photomechanica] 
smog, eye i r r i t a t ion  and ozone. I t  
also draws a t tent ion to the very 
specific topography of Los Angeles 
County. And it  suggests  t ha t  air  
l>ollution control au thor i t ies  else- 
where be made cognizant  of this  

m establishing'  controls on organic  solvent  emissions in the i r  locatities, 
so as not to be unnecessar i ly  ha rsh  and res t r ic t ive .  I n  addi t ion  ~t 
covers a repor t  on con t inu ing  indust ry-sponsored research, aimed at  
establ ishing better test methods and scientific knowledge r e g a r d i n g  photo- 
chemical react ivi ty ,  upon which fn tu rc  control legislat ion might  be 
based. 

METHODS FOR STABILITY AND 
ANTIOXIDANT MEASUREMENT 

E. R .  S h e r w i n  

Basic  physical  and  chemical char- 
acteris t ics  of commercially avai lable  
fats, oils, and an t iox idan t s  upon 
which s tabi l i ty  tests and an t iox idan t  
analyses are dependent  wil l  be re- 
viewed briefly. Wi th  these chacter- 
ist ics in mind,  the techniques  of sta- 
1)ility and an t iox idan t  measurenlent  
will be discussed. P a r t i c u l a r  empha- 
sis will be placed on the methods 
more commonly being used in prod- 
uct deveh)0ment and qual i ty  contrel.  

E .  R .  S h e r w i n  

DETERMINATION OF FAT 
COMPOSITION 

H. J.  Du t ton  

A revolu t ion  has taken  place in 
the analysis  of fats. Phys ica l  meth- 
ods both rap id  and accurate  have re- 
placed laborious chemical procedures.  
The  t i m e - h o n o r e d  s a p o n i f i c a t i o n  
equivalents  and iodine  values  now 
are cahmlated from chromatographic  
and nnclear  magnet ic  resonance spec- 
troscopic data.  Dif ferent ia l  migra- 
t ion processes such as coun te rcur ren t  
d is t r ibut ion ,  l iquid- l iquid  chromatog- 
raphy,  and gas chromatography have 
supplan ted  the classical d is t i l la t ion 
and crystal l izat ion procedures  for 
analysis  and prepara t ion .  Wha t  
have been referred to as "gadge t s "  
are now the stock-in-trade of the 
analyt ica l  l ipid chemist. Mass, infra-  
red, ul t raviolet ,  and nuclear  mag- 
neti<, r t sonance  spectrometers  are the 

H .  J .  D u t t o n  accepted tools for organic  charac- 
terization. Record ing  detectors and 
comi)uter processing of da ta  reduce 
the labor of analysis  and improve 

its quant i t a t ion .  Today's  nlethodolo~:y s tands  a t  the verge of spec i fy ing  
fatty acid (.proposition of even so complex l ipids as hydrogenated fats, 
ill terms of fhC HnlOullty,, tile posi t ions and geometric conf igurat ions  of 
its i nd iv idua l  (.proponent fat ty acids. 

E .  S .  W e l c h  

CLEANED IN PLACE (C.I.P.) 
SYSTEMS AND CONTROLS 

E.  S.  W e l c h  

This will be a discussion of how 

C.I .P.  relates to control of p lan t  

operat ion,  san i t a t ion  and opera t ing  

costs. Slides wil l  show typical  lay- 

out  and design.  There wil l  be pho- 

tos of exis t ing  ins ta l la t ions .  Some 

of topics covered will  be: How 

C.I .P.  Relates to Basic  Elements  of 

C lean ing ;  Other Methods of Clean- 

i ng ;  Process E q u i p m e n t ;  Process 

Layou t ;  Process Control ;  Labor  :Re- 

la t ions  ; Qual i ty  Control ;  Cleaning  

Contro l ;  Cleaning  Costs;  P l a n t  Op- 

e ra t ing  Costs. 

H .  P .  A n d r e w s  

( C o n t i n u e d  on  

STATISTICAL PROCESS AND 
QUALITY CONTROL 

H .  P .  A n d r e w s  

Stat is t ics  has contr ibuted  much 
to the control of the qual i ty  of 
manufac tu red  p roduc t  since Shew- 
ha r t ' s  famous publ ica t ion  in 1931. 
Today S ta t i s t i ca l  Qual i ty  Control  to 
many  people means the ful l  utiliza- 
t ion of the techniques of applied 
s tat is t ics  to problems of A C H I E V -  
I N G ,  M A I N T A I N I N G ,  a n d  IM- 
P R O V I N G  the qual i ty  of i ndus t r i a l  
products  and processes. This  paper  
will  p resent  the "b road-spec t rum"  
con t r ibu t ing  role of s ta t is t ics  in in- 
dus t r i a l  process ing wi th  pa r t i cu l a r  
emphasis  on exper imenta t ion  for  pro- 
cess s tudy and improvement .  
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MISCELLA REFINING 
R.  Thoma.~ 

The miscella ref ining process is 
nlost economically done at  the crush- 
ing mills. 

I t  has other advantages such as: 

1) Produc t ion  of l ighter  colored 
oil, l igh t  enough tha t  some 
salad oil processors do not  
need to bleach. 

2) Lower opera t ing  cost, with 
snlaner investnlents,  less pow- 
er and hlbor. 

3) Greater  yiehls of refined oil. 
4) More effective removal  of 

F.F.A. and h)w ref ining loss. 

I t  is not  unusua l  to operate at  
these lew!ls with miseella r e f in ing :  

F.F.A 0.02 
Color 4.2 
Bleach 0.95 

R. Thomas Moisture 0.06 
Soap PPM 0.15 

EMULSIFIERS: PROCESSING AND QUALITY CONTROL 

I ra  A. MaeDonah l  and H .  M. Tr+ulx 

]. Charac ter iza t ion  and Process ing 
E m u l s i f i e r s  a r e  s u r f a c e - a c t i v e  

a g e n t s  ( s u r f a c t a n t s )  w h i c h  a re  
added to an emulsion to increase 
its s tabi l i ty  by in ter fac ia l  action. 
They are divided into two broad 
categories, ionic or nonionie,  accord- 
ing  to the character  of thei r  col- 
loidal solut ions in water. As an 
eclectic guide to emulsifiers con- 
sidered pe r t inen t  to the AOCS, g'reat- 
est emphasis  is placed on the de- 
ser ipt ion and processing of the non- 
ionie type and only representa t ive  
examples of the three (.lasses of ionic 
surfac tants ,  i.e., anionic, eationic 
and amphoter ic  will  be considered. 

Nonionic types discussed in more 
detail  inc lude :  tmlyol-fatty acid es- 
ters of glycol, glycerol, polyglyeerol, 
te tr i tol  and pentitol,  hexito], anhy- 
dr() hexitols and sugar,  as well as 
the polyethanoxy and polylpropan- 
oxy esters arid ethers. 

I. A. MacDonald l I. Controls 

Common analyt ical  procedures,  i.e. 
a('id number,  saponift(.ation numher,  hydroxyl  numher ,  etc. and their  
signiftcance are deserihed. 

A eonlbined statisti(.al-(.h,+mieal <.ontrol p rog ram plays an impor t an t  
role in a s su r ing  hatch to batch emulsifier un i formi ty .  Consis tent  emul- 
sifter perfornlance is el)rained hy mating" raw mater ia l  acceptance plans,  
in-process control, and final p roduct  qnalif ication.  All of these elements 
are required for an effe<.tive program.  Sta t is t ical  Q.C. techniques  Inax- 
imize control  benefits <)f (.hemi(.al analysis.  Newer analyt ical  methods 
such as autonmted GL( '  increase the sens i t iv i ty  of control deeisions. 

COMMODITY TRADING : 
MARKETING AND THE USE 
OF THE FUTURES MARKET 

J.  M. Goldman 

I. I n t roduc t ion  
II. Role of Chemist  

A. ( t r e a t e r  a c c e p t a b i l i t y  of 
SBO salad oil in recent 
y e a r s - - i m p r o v e m e n t  in  
quali ty.  

B. Moves to conver t  vegetable 
protein in acceptat)le ~ornl 
for ht lnlan consunlption.  

I I I .  Role of Marketing" M a n - - B o t h  
Cash and Fu tu res  Wi th  Em- 
phasis  on Fu tu res  
A. Three var iables  for cash 

man. 
B. Fu tu r e s  offer added areas 

to express marke t  judgment .  
C. Aspects coming into play in 

J. M. Goldman analysis and priee determi- 
na t ion  of soybean complex. 

I). Br ie f  summary  of cur ren t  
year ' s  prices of soybean 

(?onlplex and <+rush a(.(,<)rdinK to iueal denland rather  than  oil 
demand and how they were determined.  

I V. h l lpor tanee  of Col lvors ion--Sl l rea(I  ~etween S yt e Ill Prices and 
End Produc t s  
A. U. S. Crush ing  cal)acity. 
B. Processor interest in price relat ionships.  
(?. Board (.(ulvel'sion llll(I " lnint lS" (,onversi<ln. 
D. Crushing" costs. 
1t~. I{OV~" tirocessor8 /181, ftlttlres nlflrkets to "fiX" coovorsion margins .  
F. J~fl(!tOl'S that  illflllOllVe the Sl)Pead. 

V. Conclusion 

P A T T I S O N ' S  L A B O R A T O R I E S ,  INC.  
Consulting and Analytical Chemists and 

Testing Engineers 
Since 1936 

P.O. Box 346----Harlingen, Texas 
Telephone 512 GA 3-3196 

• JVe,v Literature 
CHEmCAL ECONOMIC SERVICES has .just published the 

Exeeutire Directory of the U. S. Pharn+ueeutieal Industry 
(1966)~ the first edition of a planned annual refernce work. 
This is the only directory of its kind, listing 465 companies 
and over 8,000 executives. Also included are boards of di- 
rectors, subsidiaries and divisions, annual sales (if available) 
and products. Price, $21. (Nassau Street and Palmer 
Square East, Princeton, N. J.) 

KAMAN NUCLEAR, Division of Kaman Aircraft Corpora- 
tieR, has available their publication, "Fast Neutron Aetiva- 
tier for Nitrogen in Grain Products," by D. E. Wood. This 
report presents a description of the process including the 
procedure for the removal of interfering reactions and 
eondititms for optinfizing the analysis. (Kaman Nuclear, 
Colorao Springs, Colorado.) 

PARR INSTRUMENT CO. has a new 12-page illustrated 
bulletin, Spec. 4500 describing their new series 4500 stirrer- 
type pressure reactors, with self-sealing packing gland and 
other technical improvements. (211 Fifty-third Street, 
Moline, Ill.) 

ANALABS has released a new 1966 catalog on gas chroma- 
tographic supplies and accessories, listing more than 400 
stationary phases, as well as types of inert supports and 
eolumn materials. A new section has been added on calibra- 
tion standards for pesticides, fatty acids, steroids, hormones 
and hydrocarbons. (P. O. Box 5215, ttalnden, Conn.) 

UNION CARBIDE CORPORATION, Chenfieals Division, has out- 
lined the processing of Ucane biodegradable detergent alkyl- 
ales in a new 44-page brochure. Included are details of sul- 
fonation, neutralization and drying methods. (270 Park 
Avenue, New York, N. Y. 10017.) 

• N e w  Products 
PHOENIX PRECISION I N S T R U M E N T  CORPORATION, subsidiary 

o f  CENCO INSTRUMENTS CORPORATION; Chicago, ]11., has 
introduced an automatic recording, bench model anfino acid 
analyzer. It  requires a modest amount of material for 
analysis, and features highly accurate and reproducible 
flow settings. 

QUICKPIT REEVE ANGEL, Inc., Clifton, N. J., has an- 
nouneed the availability of its new 5-liter Multi-Purpose 
Extractor, for use in solid/liquid, liquid/liquid upward dis- 
placement, and liquid/liquid downward displacement. 

DISTILLATION PRODUCTS INDIrSTRIES~ a division o f  E a s t -  
man Kodak Company, Rochester, N. Y., has a new form of 
Eastman Chroniagram Sheet, 6(}62, carrying a coating of 
alunfina adsorbent for use in thin-layer chromatography 
where alumina is the adsorbent of choice. 

PHARMACIA FINE CHEMICAL G INC, Piscataway, N. J., 
has designed new Sephadex laboratory columns as a start- 
dard colunm for gel filtration and ion exchange ehroma- 
tography with aqueous systems. The column is designed to 
smwe as one basic column system for both descending and 
ascending chromatography. 

CONTINENTAL OIL COMPANY, New York, has developed 
two new synthetic detergent-range alcohol blends, ALFOL 
1218 alcohol and ALFOL 1812 alcohol. Both offer excellent 
processing and lower costs for compounders of detergents. 

PHARMACIA FINE CHEMICALS, INC. ,  Piscataway, N. Y., 
has added Sephadex LH-20 as the first lipophilic derivative 
to extend the use of Sephadex gel filtration technique to 
organic solvents. 
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