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TABLE IV 
Base of Tall Oil Fraetionating Tower 

Solution: 65% fatty ueids, 35% rosin acids, in liquid phase 
Temperature:  265~ (509~ 
Exposure: 3,216 hrs. 

Spec. Alloy 
No. 

B-1 Aloyco 18-8S (304)i 
B-2 a Aloyeo 18-8S 2r 

2.2% Me (316) 
B-3 a Aloyco 18-8S Me, 

2.5% l~Io (316) 

B-4 AIoyco 20 
B-5 Stainless type 317 

B-6 t,{onel 

B-7 Carbon steel 

Pen. 
I .P.Y. 

0.0342 

0.0275 
0.0087 

0.0089 

Remarks 

a Chemical composition of samples B-2 and B-3 : 
Sample Hea t  # Cr Ni i~[o IgiN Si C 

B-2 7053 19.32 10.49 2.20 0.52 0.86 .020 
B-3 5041 19.33 10.37 2.54 0.55 0.80 .048 

Completely corroded 
Specimen lost 

Very heavily etched, somewhat 
heavier attack adjacent to 
metal washees 

t t eavy  even etch 
Moderate to heavy etch, slightly 

heavier attack in area adja- 
cent to metal washer 

Heavy tenacious protective 
coating, selective attack un- 
der metM washer, heavy at- 
t a c k  at edges of specimen, 
where coating was appar- 
ently abraded off 

Completely corroded 

I~IG. 2. 

60% rosin acids, and 20% tall oil pitch a t  509~ 
(Table I I I ) .  

The samples exposed to the solution of 65% fa t t y  
acids and 35% rosin acids (Table IV)  were heavily 
at tacked except for the 317 alloy sample. The rachel 
sample does not show a high-weight-loss corrosion 
ra te ;  however selective at taek under  the metal  washer 
holding the sample and heavy at taek at the edges of 
the specimen would rule out the use of rachel. The 
corrosion rate  of 317 alloy would be acceptable for  
equipment  where corrosion allowances can be made. 
The corrosion rate for 317 alloy is too high for  satis- 
fac tory  use in eonstruetion of low-corrosion-tolerance 
equipment  such as valves. Because of this, an addi- 
tional test rod is present ly  being exposed to this 
solution for  the purpose of selecting an alloy which 
would be suitable for equipment  such as valves. 

These results show the effect of solution emnposition 
change on eorrosion ra te  even at the comparat ively  
moderate  tempera ture  of 5097F. The corrosion results 
shown in Tables I I I  and I V  demonstrate  the very  
potent effect of solution composition changes on cor- 
rosion rate. This appears  to be one area where em- 
pirical corrosion data are lacking, and addit ional  cor- 
rosion work is necessary at the present  time. 

Type  316 stainless steel is necessary to wi ths tand 
the corrosive conditions of the tall oil recovery sys- 
tem. Type  304 is not suitable for  this service because 
of the pi t t ing at tack of the solution on this alloy. 
Worthi te  and Aloyeo 20 alloy were also found to be 
suitable for  the service. 

Disti l lation and fraet ionat ion of tall oil requires 
316 alloy as a minimum. Fo r  some conditions, i.e., 
higher t empera tu re  and some solutions, addit ional 
alloying is required, for  example type 317. In  the 
test results given in Table I I I ,  increase of molyb- 
denum content f rom 2.2% to 2.5% did not eliminate 
the minor p i t t ing  of the 316 alloy. The process con- 
ditions which require molybdenmn contents in excess 
of the 2.5% are not clearly outlined on the basis of 
data  presented here. Addit ional  test ing would be 
necessary to determine more aceurately  the point to 
which type 316 of 2.5% molybdenum content is usable 
and where higher molybdenum contents are required. 

With  an addit ional  inerease in t empera ture  (above 
575~ as indicated on laboratory  tests) ,  317 alloy 
beemnes unsuitable for  use. Of the mater ia ls  tested 
at  higher temperature ,  Hastel loy C and Inconel have 
the best resistance to attack. 
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�9 Letter to the Editor 

On the Origin of Stearic Acid in Ruminant Depot Fat 
N 1951 Reiser (1) repor ted  that  rumen contents 
were capable of par t ia l ly  hydrogenat ing  linolenie 
acid and later  (2) explained that  the high level 

of sa turated f a t t y  acids in ruminan t  fa t  resulted f rom 
hydrogenat ion by rumen bacteria. Similar studies 
have been made by others (3, 4). Later  the evidence 

(5) was reviewed, and new data were presented to 
suppor t  the hypothesis. 

I f  it should be t rue that  the stearic acid of ruminan t  
depot fa t  is f rom hydrogenated Cls unsa tura ted  acids 
of the diet, it should follow that  a ruminan t  animal  
reared on a rat ion free of fa t  would develop depot 
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endogenous f a t t y  acids similar in composition to those 
of nonruminant  animals. 

I n  order to test  this corollary a Je rsey  steer was 
placed on the following milk replacer on the sixth day  
af ter  bir th:  55 lbs. of nonfa t  dried milk, 45 lbs. of 
dried whey, 0.5 lb. of Aurorae  10, and 100 g. of 
Silmo-stabilized v i tamin A and D concentrate (pel- 
leted).  This was fed ad lib., mixed with water,  unt i l  
the ealf was three months old and d ry  thereafter .  
The daily consumption was: f rom 6 to 90 days, one 
pound;  91 to 120 days, 11~ pounds;  and 121 days to 
date of slaughter,  two pounds. No other concentrate 
or forage was fed. Cellulose was offered, but  con- 
sumption averaged only about one-half pound per  
day. The addit ion of molasses to the cellulose resulted 
in a t empora ry  increase in consumption for a few 
days. More than  two pounds of the milk replacer  
could not be fed without  scours developing. 

The animal refused food on the 173rd day and was 
sacrificed two days later. Although it was quite thin, 
several hundred grams of adipose tissue were collected 
f rom around the kidney. The fa t  was obtained by 
extraction of the tissue in a War i ng  Blendor with 
chloroform and freed of phospholipide by t rea tment  
with silicic acid. Po lyunsa tura ted  f a t ty  acids were 
determined speetrophotometr ieal ly (6) and more de- 
tailed f a t ty  acid analysis by gas chromatography  1 
(Table I ) .  I n f r a r ed  analysis i of the sample indicated 
only a trace of tra~zs isomers. 

T HIS FAT is a typical  beef tallow. I t  could therefore 
be cone, luded that  the peculiar f a t t y  acid composi- 

tion of beef tallow is not caused by rumen hydrogena-  
tion of die tary  Cls unsa tura ted  acids. There remains 
not only the question of the origin of the high stearic 
acid content of the ruminan t  fa t  but  also an explana- 
tion for  the disappearance of the unsa tura ted  fats  
f rom the rumen stomach and intestine, previously 
observed (5). One possible explanation for  the la t ter  
is tha t  rumen micro-organisms preferent ia l ly  utilize 
the unsa tura ted  acids since, in earlier work (5) it was 
the disappearance of the polyunsatura ted  acids which 
was measured and not an increase in sa turated Cis 
acids. Another  explanation is that  the rumen micro- 
organisms produce a high level of stearic acid and 

1 B y  L. A. V a n  A k k e r e n  and  1%. J .  V a n d e r  W a l  of A r m o u r  a n d  
Company ,  Chicago,  Ill .  

TABLE I 

The F a t t y  Acid Gomposi t ion and  Chemica l  Cha rac t e r i s t i c s  of the  P e r i r e n a l  
F a t  of a J e r s e y  S tee r  g e a r e d  fo r  F i v e  Months  and  T w e n ty - Two  

D a y s  on an  Essen t ia l ly  Fa t -F ree  Die t  

Gas  Ul t r av io le t  
F a t t y  acid  chromatog-  spectropho- 

r a p h y  t ome t ry  

i~yr i s t ic  ......................................................... 
P a l m i t i c  ......................................................... 
Pa lmi to le ic  .................................................... 
C1~ s a t u r a t e d  .................................................. 
Stearic ........................................................... 
Oleic .............................................................. 
Dienoic  .......................................................... 
T r ieno ic  ......................................................... 
Te t raeno ic  ..................................................... 

% 
2.2 

27.3 
3.7 
2.1 

29.2 
35.0 

% 

0.51 
0.31 
0.O0 

Chemica l  cha rac t e r i s t i c s  

I o d i n e  va lue  ................................................... 1 34 ...... 
Saponification number ................................... I 199 ...... 
Saponification equivalent .............................. 283 ...... 
Mean molecular weight of the fatty acids ...... 270 ...... 

thus dilute the polyunsa tura ted  acid content of the 
media. 

Results of the present  s tudy  also reopen the possi- 
bili ty that  typical  ruminan t  fa t  arises f rom biohydro- 
genation of dioleyl palmitin,  as originally described 
by Hildi tch (6). There are however other possibilities. 
Stearic acid may  be synthesized by rumen bacteria 
f rom nonfa t ty  precursors or front the short-chain 
f a t t y  acids produced in the rumen f rom carbohydrate.  
I t  has been shown tha t  rumen micro-organisms do not 
synthesize polyunsa tura ted  acids (7, 8). I t  is also 
possible that  the stearate is produced in the ruminan t  
liver f rom the large amounts of the short-chain acids 
absorbed f rom the rumen. And there is, of course, the 
possibility that  the high stearie-aeid level of rumi-  
nan t  fa t  is a normal,  endogenous product  of ruminan t  
anabolism. 
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�9 F a t s  a n d  O i l s  
ISOLATION OF BETA-SITOSTEROL FI%0M CASSIA A B S U S ,  L I N N .  
A. W. J o h n s o n  (IV[ellon Ins t . ,  P i t t s b u r g h  13, P a . ) .  J. Org. 
Chem. 23, 1814-5 (1958). Beta-s i tos te ro l  was identif ied as a 
componen t  of  an  oil obta ined  f rom Cassia abxas, Linn .  
PROCESSING 0P  F0,0D F A T S - - A  REVIEW.  J .  H .  S a n d e r s  (The 
Proc te r  and  Gamble  Co., Ivorydale ,  O.).  Food Tech. 13, 41-5  
(1959) .  The  food f a t  processor  can  p u r i f y  to a h igh  degree  
the  n a t u r a l  crude oils. He can  change  the  charac te r  of  the  
side cha in  f a t t y  acids  b y  hydrogena t ion ,  a n d  change  thei r  
re la t ive  pos i t ions  in  the  t r ig lycer ide  r a n d o m l y  or eontrol lably  

by  interes ter i f icat ion.  He  can crea te  solids in situ, add  t h em  
or remove them,  and  have  t hem a s sume  a s t i f fen ing  or non- 
s t i f fen ing  character .  W i t h  such flexibili ty he is  p rov id ing  the  
public  with a va r i e ty  of  pa la t ab le  and  nu t r i t i ous  foods :  an d  
i f  the  need ar ises  for  f a t s  wi th  special  nu t r i t i ona l  proper t ies ,  
he has  the  means  to produce them.  

RECENT PROGIiESS IN  THE CONTINUOUS R E F I N I N G  OF F A T T Y  
OILS. B. Braae  (Akt iebo lage t  Separa tor ,  Stockholm, Sweden) .  
Chem. ~f Ind. 1958, 1152-60. The  s t r a i g h t  caus t ic  process,  
soda ash  process,  shor t  mix  process,  and  the  all  hermet ic  
process  for  cont inuous  process ing  of f a t t y  oils a re  discussed 
in detai l .  


