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I N the preceding paper  data showing the  ratio of 
the chilled grav i ty  loots to the chilled centr i fugal  
loots (chilled ratio, G / C )  indicated tha t  the ratio 

was either approximate ly  3.3 or  approximate ly  7, de- 
pending on the quant i ty  of heated foots present  in 
the oil; for  example, as to whether  the oil tested is a 
relat ively high loots " c r u d e "  raw or whether  it has 
been processed to remove most of the foots matter .  In  
addition, observation made on a typical  p lant  clean- 
up operat ion (par t ia l  coagulation of gums with water,  
followed b y  filtration) in which the heated grav i ty  
foots was reduced f rom 1.8 to 0.1%, a reduction of 
94.5%, showed tha t  the indicated chilled gravi ty  foots 
was actual ly  increased f rom 2.0 to 2.4%, an alto- 
gether i r regular  occurrence fu r the r  i l lustrat ing the 
questionable significance of the g rav i ty  loots test in- 
dications. I t  was not expected tha t  the same pro- 
port ionate reduction in the chilled foots test would 
occur as noted for  the heated test since the oil was 
not chilled in the process of removing the gums meas- 
ured as heated foots. However  since the chilled foots 
test measures the content of gums covered by  the 
heated test, in addit ion to such waxes and sa tura ted  
constituents as remain separated under  the conditions 
of the test, i t  seemed logical to expect that  such an 
extensive reduction in the heated test would be ac- 
companied b y  an equal reduction in the chilled test 
result  expressed as a percentage of the original oil. 
To s tudy this more closely and to see if such anoma- 
lous behavior  obtained when the oils were tested by  
the centr i fugal  foots method, two samples of raw 
linseed oil were processed in the labora tory  follow- 
ing the same p lan t  procedure mentioned above. The 
results of the chilled foots test by  the grav i ty  and 
the centr i fugal  methods are shown in the table. 

TABLE I 

Chilled Foots  Reduc t ion  Compared to Heated l~oots Reduct ion  
U p o n  Process ing  R a w  Linseed 

Gravity Settled 
Foots  Method 

Pest 1. Or ig ina l  oil, % loots ........ 
Pest 1, Processed oil, % loots ..... 

% loots reduction 
% of r aw  ............................. 
% of o r ig ina l  loots  .............. 

Pest 2. Or ig ina l  oil, % foots ........ 
r e s t  2. Processed oil, % loots ..... 

% foots reduction 
% of r a w  ............................. 
% of o r ig ina l  loots  .............. 

Chilled 
Heated ( = G )  

2.4 3.0, 2.8 
0.4 1.8, 2.0 

2.0 a 1.0 a 
83.4 34.5 

2.3 2.4, 2.4 
Trace  1.5, 1.5 

2.3 0.9 
Almost  37.5 
complete 
removal  

Centr i fu-  
gal  

Chilled 
(----C) 

1.08 
0.16 

85.1 
1.12 
0.16 

85.7 

Chilled 
Ra t io  

G/C 

2.68 
11.9 

2.14 
9.36 

aAverage. 

On both oils the chilled loots reduction measured 
by  the grav i ty  method was less than  half  of the 
heated foots reduction, bu t  when the chilled foots 
reduction was measured by  the centr i fugal  method, 
the percentage reduction was of the same order of 
magni tude as tha t  obtained in the heated test. More 
significantly, the heated foots removal  effected by  the 

551  

oil processing, 2.0 and 2.3%, is not n e a r l y  matched 
by a corresponding reduction in the value of the 
chilled foots test by  the gravi ty  method, as we should 
expect f rom the na ture  of these two tests. The chilled 
foots test is reduced by  only 1.0 and 0.9% of the oil; 
the lat ter  value is considerably less than half  of the 
indicated removal  based on the heated test. A s  an- 
other aspect of this relationship we find t h e  chilled 
ratio G /C  to be of the same order of magni tude for  
the original oil as the usual value of the heated ratio 
G/C,  but  on the t reated oil it is over four  times as 
great: The conclusion is that  when the heated grav- 
i ty test  is somewhat less than 1.0%, the foots layer  
emulsion in the chilled grav i ty  test contains abnor- 
mally large quantit ies of the oil-acetone solution, 
indicating a chilled foots content much higher than 
expected, as re fer red  to the actual  quant i ty  of unde- 
sirable sa tura ted  and non-oil materials  present. The 
way in which the phosphatides and gums reduce the 
relative volume of the chilled foots emulsion is un- 
known, but  these results indicate that  they have a 
condensing or " b i n d e r "  action on the waxes, etc., 
which separate in the chilled test. 

In  testing a sample of oil prepressed cold f rom 
flaxseed before solvent extraction, we recent ly had a 
fu r the r  and ra ther  str iking i l lustrat ion of the pecu- 
l iar  response to the chilled grav i ty  foots test  o f  a 
raw linseed oil with low gums content. This high 
quali ty oil had a heated foots test of only .5% by  
the official g rav i ty  method. However  in the chilled 
foots test, the foots layer  fai led to consolidate even 
af ter  settling for  several days. This emulsion ap- 
peared silky or fibrous by  t ransmi t ted  light. H a d  it 
been necessary to repor t  a value, it would have been 
36%, an obviously ridiculous figure, especially as 
the chilled centr i fugal  foots result  was 1.08%. This 
value for  the centr i fugal  test, incidentally, showed 
that  the oil was indeed unusual  as it implies a " n o r -  
m a l "  chilled grav i ty  foots value of a round 7.5%, 
based on the average G/C ratio mentioned above. 

Summary 
The volume of the emulsion produced in the chilled 

g rav i ty  foots test, as present ly  applied to linseed oils, 
and hence the indicated magni tude of the result, de- 
pends to some extent on the percentage of heated 
loots (a measure of gums and phosphatides)  pres- 
ent in the oil. Consequently raw oils processed to 
remove the gums in order to meet the Federa l  and 
A.S .T .M.  heated foots specifications may  at times 
show an increase in indicated chilled foots content, 
as measured by  the grav i ty  test. The applicat ion of 
the chilled centr i fugal  foots test  to such oils results 
in a more accurate and significant measure of the 
quant i ty  of mater ia ls  (non-oil constituents, or foots) 
which it is the in tent  of the test to measure. The val- 
ue of the centr i fugal  method for  foots in the investi- 
gation of raw linseed oil propert ies  is demonstrated.  
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