
Report of the Reiinin  Committee  1 9 4 1 - 1 9 4 2  
The Regional Soybean Laboratory has again car- 

ried the major share of the experimental work of the 
Refining Committee. Dr. D. H. Wheeler and his 
group carried on an extensive series of tests with a 
centrifuge which resulted in a suggested method using 
this means of separating the loots. The planning of 
the two cooperative studies made dur ing the year and 
the tabulating and recording of results were also 
important  contributions of this group. I am certain 
that the Society and the Refining Committee are 
appreciative of the splendid cooperation given by 
the Regional Soybean Laboratory in the continuing 
effort to find a suitable method of refining certain 
types of soybean oil. 

The Committee, in its 1940-41 report,  recommended 
that the silicate-acid refining method be given fur ther  

tests by the group. Cooperative samples Nos. 1 and 2 
were tested by the members, using both the Tentative 
A.O.C.S. method and the proposed silicate method. 
Contrary to what had been expected from previous 
tests, the proposed silicate method completely failed 
to give results on one of the two samples used. This 
serious failure would seem to eliminate the method 
from fur ther  consideration. The results are attached. 
(See Tables I and II . )  

In view of the failure of the silicate method, atten- 
tion was turned to the use of a centrifuge to give 
compact loots. Pre l iminary qualitative tests made by 
the Swift  Research Laboratories and reported in last 
year 's  report  indicated that  this method had some 
promise. 

T A B L E  I 

Soybean  Oil Re f in ing  T e s t - - C o o p e r a t i v e  Sample  No. 1 - - A . O . C . S .  Ref in ing  Commit tee - - -1941-42  

Ten ta t i ve  A.O.C.S.  Method Regiona l  Soybean  Laboi ' a tory  Method 

L a b o r a t o r y  

A. E .  S ta ley  
Mfg.  C o m p a n y  

Archer -Danie i s -  
Mid land  Company  
A r m o u r  and  
Co mpany  

B a r r o w - A g e e  
L ab o ra to r i e s  

Cent ra l  Seya 
Company ,  Ine ,  
D u r k e e  F a m o u s  
Foods  

H .  E.  Moore 

L e v e r  B r o t h e r s  
Co mpany  

R a l s t o n - P u r i n a  
Co mpany  

Regiona l  Soybean 
Ind .  P r o d u c t s  
L a b o r a t o r y  

Spencer~Kellogg 
and  Sons, Inc .  

S w i f t  & 
Co mpany  

The F o r t  W o r t h  
L ab o ra to r i e s  

Wi lson  & Company,  
Chicago,  Ill. 
Wi lson  & Company,  
Ok lahoma  City, 
Okla.  

T. C. Law,  
At lanta ,  Ga.  
P r o c t e r  & 
Gamble  

R e m a r k s  

Semi-solid loots f i rm 
but  would  not adhe r  
to bot tom of cup. 
One  cup as above, the 
o ther  cup had f i rm 
foots. 

- V e r y  sa t i s f ac to ry  
resu l t s  

Foots  in  all cases  
f a i r l y  good. 

-Foo t s  f i r m - - a l l  oil 
recovered  in f irst  
decan ta t ion .  

Globular,  large-  
g ra ined ,  oily looking,  
f irm. 
Sa t i s fac to ry .  
S a m e  as above. 

c.c. of Re f in ing  Color 
30 o B6. Loss  

Used 
Remarks  

Toots f r o m  Sample  1 g r a i n y  but  
not f i rm e n o u g h  to recover  oil. 

Loose g r a n u l a r .  

One cup sloppy and  one cup 
fa i r .  

Soapstock on No. 1 g r a n u l a r  
and  held e n t r a i n e d  oil; diffi- 
cult  to sepa ra t e .  

Toots f r o m  No. 1 too sloppy 
to effect s epa ra t i on  of oil. 
Foots  were, too soft  and  gra iny ;  
Imposs ib le  to recover  all the 
oil by remel t ing ,  chilling, and  
decanta t ion .  
Foots l igh t  and  fluffy. 
W o u l d n ' t  sett le out. 
F luffy  s u s p e n s i o n - - v e r y  
unsa t i s f ac to ry .  

Foots too soft, poured  wi th  oil 
a f te r  chi l l ing for  1 hr.  a t  10- 
15 ° C. 
Foots g r a n u l a r  bu t  too soft. 

Toots too soft.  
S~ippery foots 

Toots fine gra ined ,  
held toge the r  well. 
No una bso r be d  wa te r .  
S a m e  as  above. 

Oil sample  No. 1 only v e r y  
slight b reak .  Small g r a i n e d  
foots which  did not  solidify. 

Poor  soap stock. Requ i red  
7 remel ts  to de t e rmine  loss. 

Soft, wet,  difficult to separa te .  
Did  not  b r e a k  well, loots loose. 

Could not  ge t  s a t i s f ac to ry  loss. 

Very  sloppy foots.  

[ 1 6 0 ]  
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A method was developed at the Soybean Labora- 
tory which consisted of refining with 30°B6. sodium 
hydroxide in an amoun t  equal to five times the theo- 
retical amount  necessary to neutralize the free acid 
in the oil. A number  of trials showed that  a high 
Baum6 lye was necessary to avoid water  in the oil, 
to an even greater  extent than when gravi ty  settling 
was used. 

The refining was done directly in the bronze cen- 
t r i fuge t runion cup in the regular  refining apparatus ,  
modified to hold the t runion cup and with the paddle 
blades shortened to clear the cup. The method was 
tested at the Soybean Labora tory  on six samples of 
solvent-extracted oil. The oils were also refined by the 
Tentative A.O.C.S. method, with the results shown. 
(See Table I I I . )  

In  all cases, the  foots obtained by the centrifuge 
method were very hard and compact, and no water  
in oil was observed, while three of t h e  six samples 
gave trouble by the regular  method. The oil decanted 
f rom the centrifuge refining was very clear in all 
cases. 

A poll of the Refining Committee revealed that  a 
total of six members had the necessary equipment 
and would be willing to t ry  cooperative tests by the 
p r o p o s e d  cen t r i f uge  method. Arrangements  were 
made to send cooperative samples Nos. 3 and 4 of 
solvent-extracted oil to these members for an evalua: 
tion of the method and comparison with the tentative 
A.O.C.S. method. The description o f  the proposed 
method as sent to those par t ic ipat ing is as follows: 

Proposed Centr ifugal  Refining Test Method 
I .  A P P A R A T U S  

1. Refin,ing Apparatus:  As f o r  the  u su a l  r e f i n ing  loss t e s t  
(p.  12, A.O.C.S.  M e t h o d s ) ,  e x c e p t  t h a t  t h e  p a d d l e s  a r e  
c u t  off so t h a t  t h e y  c l ea r  the  wal l s  o f  t h e  c e n t r i f u g e  
t r u n i o n  cup by  ¼ inch.  P r o v i s i o n  sha l l  be  m a d e  to 
hold  t h e  t r u n i o n  cups  in  p l ace  in the  ref i t t ing a p p a r a -  
tus.  ( A  w o o d e n  co l la r  has  been  used  succes s fu l l y  as a 
t e m p o r a r y  m e a n s . )  

2. Scales: Suff ic ient  c a p a c i t y  to w e i g h  a t r u n i o n  cup  w i t h  
200 g r a i n s  o f  oil. S e n s i t i v i t y ,  1Ao g r a m .  

3. Centrifuge: A n y  t y p e  c a p a b l e  o f  s p i n n i n g  cups  a t  
a b o u t  1900 x g r a v i t y  (e .g .  I n t e r n a t i o n a l  size 1, t y p e  

TABLE I I  

Soybean Oil Refining Test--Cooperative Sample No. 2--A.O.C.S, Refining Committee-----1941-42 

Laboratory F.F.A. 
Found 

A. E. Staley 0.52 
Mfg. Company 

Archer-Daniels- 0.57 
Midland Company 
Armour and 0.58 
Company 

Barrow-Agee 0.60 
Laboratories 

Central Soya 0.55 
Company, Inc. 
Dul~kee Famous 0.62 
Foods 

H. E. Moore 0.55 

Lever Brothers 0.54 
Company 

Ralston-Purina 0.53 
Company 
Regional Soybean 0.54 
Ind.  Products 
Laboratory 

Spencer-Kellogg 0.55 
and Sons, Inc. 

Swift & 0.54 
Company 

The Fort Worth 0.53 
Laboratories 

Wilson & Company. 0.57 
Chicago, Ill. 
Wilson & Company, 0.56 
Oklahoma City, 
Okla. 

T. C. Law, 0.60 
Atlanta, Ga. 
Procter & 0.6 
Gamble 

Tentative A.O.C.S. Method Regional Soybean Laboratory Method 

Max. 
14OBj. Grams Refining Color 

Lye Lye Loss 

2/3 22.5 4.14 8.2 
22.5 4.26 8.2 

7/8 29.9 5.54 8.1 
29.9 5.89 8.1 

2/3 22,6 4.0 
7/8 29.7 4.7 
2/3 22.4 3.4 

22.4 3.5 
7/8 29.5 4.5 

29.5 4.7 
2/3 22.5 4.1 

22.5 4.7 
7/8 29.5 4.9 

29.5 5,1 
2/3 22.54 4.25 
7/8 29.60 5.1 
2/3 22.9 4.90 

22.9 4.84 
7/8 30.1 5.37 

30.1 5.12 
2/3 22.56 2.2 
7/8 29.61 2.8 
2/3 22.5 4.9 

22.5 4.75 
7/8 30.0 6.3 

30.0 6.15 
2/3 22.6 4.13 
7/8 29.65 5.14 
2/3 22.60 4.1 

22.60 3.9 
7/8 29.70 5,0 

29.70 5.1 
2/3 23.0 4.10 

23.0 4.05 
7/8 30.2 5.25 

30.2 5.10 
2/3 22.5 4.56 

22.5 4.39 

7/8 29.5 5.87 
29.5 5.80 

2/3 22.5 4.1 
22.5 4.4 

7/8 30.0 5.5 
30.0 5.4 

2/3 22.5 2,8 
7/8 29.2 3.0 
2/3 22.5 3.4 

22.5 3.4 
7/8 29.5 3.7 

29.5 3.7 
2/3 21.5 6.0 
7/8 28.5 4.9 
2/3 22.6 4.6 

4.6 
7/8 29.65 5.6 

5.6 

Remarks 
c.c. of 

30 ° Bfi. Refining 
Used Loss 

6.5 2.76 
2.76 

6.41 3,48 
3.44 

8.0 Foots in all cases were 6.40 5.4 9.2 
solid and adhered well 5.0 

8.0 to bottom of cup. One 
remelt. 

Color 

9.0 
9.1 

Remarks 

Firm granular.  

Both cuPs good. 

Very satisfactory 
results. 

Foots in all cases 
were fairly good. 

8.1 Medium close grained. 
8.1 Firm, sa~,isfactory. 
8.4 Medium closo grained. 
8.4 Firm, satisfactory. 

11.2 
9.8 
8.0 
7.9 
7.8 
7.7 

Well grained, solid 
loots. No unabsorbed 
water.  Oil decanted 
off easily. 
Same as above~. 

6.5 4,14 
3.24 

6.77 3.18 
3.15 

6.6 4.64 
4.0 

6.48 2.9 

6.4 4.30 
4.25 

6.5 3.10 

6.5 4.1 
4.4 

6.5 3.90 
4.00 

6.5 3.63 
3.67 

6.6 2.7 
2.6 

6.7 3.2 
3.2 

6.59 2.6 
2.6 

6.5 3.1 

6.6 3.0 
4.4 

Large, firm foot~, 

Coarse, firm, dry foots. 

Coarse, hard-settled, good. 

Globular, medium grain, 
firm, satisfactory. 

Good firm foots. 

Foots granular  and firm. 

Foots hard. 

Firm, large-grained loots. 
Oil decanted off easily. 

Very good soap stock. 
Required only two remelts. 

Firm and granular .  

Good loots. 

9.7 Firm foots. 

9.1 Firm but g ranula r  foots. 
9.0 
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SB, a t  2800 ~.p.m., r ad ius  20 cm.) .  I f  the  cen t r i fuge  
ava i l ab le  does not produce th is  force, increase  centri-  
f u g i n g  t ime  propor t iona te ly ,  bu t  record the t ime  and 
condi t ions  of cen t r i fug ing .  (The  l i t e r a t u r e  accompany- 
ing  a cen t r i fuge  usua l ly  gives d a t a  on speeds and 
forces ava i l ab le  wi th  a g iven head.)  

4. T r u n i o n  C u p s :  250-c.c. capac i ty  to i l l  the cen t r i fuge  
used. The t run ion  cups are used as ref ining cups in 
this  test .  

] [ .  PROCEDURE 

1. We igh  t run ion  cup. 

2. Add 200 g rams  of oil to cup. 

3. Add 30 B6. sodium hydrox ide  equiva len t  to 5 t imes  
the theore t i ca l  amount  necessary  to neu t ra l ize  f ree  
ac id i ty ,  by di rect  we igh ing  into the cup and oil on the 
balance.  W e i g h t  of d ry  N a O H  as 30 B~. for  5 t imes  
theore t i ca l  for 200 gms. oil : 1.42 x per cent acid as 
oleic. 

4. P lace  cup in  ref ining a p p a r a t u s  ba th  a t  20-24°C. and 
s t i r  a t  250 r.p.m. ~ 10 for  60 minutes.  

5. I m m e d i a t e l y  t r a n s f e r  to b a t h  a t  63-67 ° and  s t i r  for  
30 minu tes  a t  70 ± 5 r.p.m. Then raise  paddles  and 
al low to s t and  15 minutes  in 65 ° bath.  

6. Remove f rom bath,  place cups in cen t r i fuge  and centrL 
fuge  a t  a p p r o x i m a t e l y  1900 x g r a v i t y  for  30 minutes .  

We igh  cup and contents  to de te rmine  evapora t ion  loss. 

Decant  oil into a t a r ed  beaker  and dra in  30 minutes .  

We igh  cup and ref ining loots .  

10. We igh  refined oil in beaker.  

11. Remel t  cup contents  a t  75 ° ___ 2°C. for 30 minu tes  
wi thou t  s t i r r ing .  

12. Cen t r i fuge  cup 30 minutes.  

13. Dra in  cup 30 minutes  into sepa ra te  t a red  beaker.  

]4. Repea t  remel t s  (11, 12, 13) un t i l  0.5 g r a m  or less is 
ob ta ined  on remelt .  

15. Calculate  resul ts  by two methods  and repor t  average  
of the two methods.  

(a)  W e i g h t  of crude oil minus  we igh t  of refined oil 
gives ref in ing  loss, to be repor ted  as  p e r  cent  of 
crude oil. Inc lude  the l a s t  remel t  of 0.5 g r a m  or 
less in  w e i g h t o f  refined oil. 

(b) W e i g h t  of soap stock plus  evapora t ion  loss, minus  
we igh t  of sodium hydroxide  solut ion used gives 
ref ining loss, to be repor ted  as per cent of crude 
oil. 

16. Repor t  

(a )  Grams of 30 B~. N a O H  used. 

(b)  Number  of remelts  necessary  to obta in  0.5 g r a m  
or less. 

(c) Refining loss. 

(d)  Color of  oil (Lov ibond) .  

T h e  r e s u l t s  o f  t h e  t e s t s  o n  c o o p e r a t i v e  s a m p l e s  N o s .  

3 a n d  4 w e r e  a s  s h o w n  i n  t h e  a t t a c h e d  t a b l e s .  ( S e e  

T a b l e s  I V  a n d  V ) .  

TABLE I I I  

Comparison of A.O.C.S. Refining Method and Centrifuge Method (Run at Regional Laboratory) 

Regular Method Centrifuge Method 

Gm. 14°B4. 
Lye Sample F.F.A. 

27.5 
288 0.28 21.0 

29.2 
289 0.47 22.3 

27.4 
291 0.27 20.9 

27.3 
292 0.26 20.8 

27.8 
293 0.31 20.9 

33.0 
294 0.90 25.2 

~Iax. Refining 
Loss 

7/8 4.84 
2/3 4.18 

7/8 3.93 
2/3 3.86 
7/8 7.67 
2/3 6.37 
7/8 7.49 
2/3 1.75 
7/8 4.49 
2/3 3.92 
7/8 4.22 
2/3 4.45 

Remelts Condition 
of Fools 

Gm. 
30°B~.Lye 
5 x Theory 

Refining 
Loss 

Remelts 
(to less than 

0.5 gin.) 
Color 

O.K. 1.7 2.30 2 10.23 
Compact but 
slippery 
Water in oil 2.9 3.45 1 9.62 
O.K. 2.9 3.83 1 9.72 
Soft 1.6 2.95 2 11.22 
Soft 1.6 2.70 2 10.91 

1.6 
1.6 

Soft 
Soft 

3.05 
3.03 
3.18 
3.15 

O.K. 
O.K. 

1.9 
1.9 

10.91 
11.12 
10.58 
10.91 

I O.K. 5.5 6.50 1 11.81 
1 O.K. 5.5 6.45 1 11.81 

TABLE IV 

Soybean Oil Refining Test---Cooperative Sample No. 3--A.O.C.S. Refining Committee--1941-42 

Tentative A.O.C.S. Method Centrifu e Method 

Laboratory 
Max. 14°B4. Remelts Centrifuge 

Soybean 
Laboratory 

A. E. Staley 
Mfg. Company 

Swift & 
Company 

Barrow-Agee 
Laboratories 

Proctor& Gamble 
Company 

Lever Bros. 

F.F.A. 
(%) 

0.53 

0.39 

0.5 

0.4 

0.45 

7~8 : 29.1 gin. 
2/-.~ : 22.2 g'm. 

7/8 -- 27.9 gm. 
2/3 : 21.3 gin. 

7/8 : 29.5 gin. 
2/3 -- 22.5 gin. 

7 / s  
2/3 

2/3 -= 22.0 gin. 

7/8 : 29.5 gin. 
2/3 ---- -22.5 gra. 

Ref. 
Loss % 

5.52 
4.28 

5.29 
4.24 

5.3 
4.6 

4.4 

5.7 
4.4 

][Jov. 
Red 

9.1 
10.1 

8.8 
9.0 

8.5 
8.7 

8.3 

10.0 
9.5 

Gm: 
30°B4. 

3.2 
3.2 

2.40 
2.40 

2.96 
2.96 

2.4 
2.4 

2.7 
2.7 

3.05 

Ref. 
Loss % 

3.55 
3.75 

2.88 
2.85 

3.5 
3.4 

3.3 
3.3 

4.8 
6.3 

5.2 
avg. of 

dup. 

Lov. 
Red 

9,9 
9.2 

9.0 

8.7 
8.7 

7,8 
8.3 

8.4 
8.3 

9.0 

As directed 

2200 R.P.M. 
50 min. 

2200 R.P.M. 
at 20 cm. 
50 rain. 

No statement 

1100 x gravity 
far 50 min. 

No statement 
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The samples were fur ther  analyzed by the A. E. 
Staley Company for the following values in addition 
to those reported in connection with the test:  

No. 3 No. 4 

G a r d n e r  b r e a k  ......................................... 0 .04  0 .17  
A p p e a r a n c e  ............................................. C l e a r  C l e a r  
M o i s t u r e  a n d  v o l a t i l e  ............................ 0 .3 0.1 

C o l o r  .......................................................... ~ 25 Y e l l o w  25 Y e l l o w  
4.6 R e d  4.9 R e d  

Inspection of the results reveals that  neither of the 
samples tested caused the type of difficulty often 
encountered with the A.O.C.S. method with solvent 
extracted oils. For  this reason they cannot be consid- 
ered the most stringent test of the method as far  as 
overcoming the difficulties of soft or sloppy foots and 
water in oil. On sample No. 3, only three out of six 
laboratories checked well with the centrifugal meth- 
ods, while all six agreed when the A.O.C.S. method 
was used. On sample No. 4, four  out of six agreed 
well by the centrifuge method, and with the A.O.C.S. 
method, four  out of six agreed well. One of the lab- 
oratories which failed to check on both samples by 
the centrifuge method stated that  their cup was so 
deep in relation to the diameter that st irr ing might 
not have been effective. On sample No. 3 the centri- 
fuge method gave oils of about the same color as the 
A.O.C.S. method, while on sample No. 4 the centri-  
fuge method gave oils consistently darker  than the 
A.O.C.S. method. 

These  resu l t s  certainly do not constitute any  
overwhelming argument in favor of the centrifuge 
method. However, consideration should be given to 
the fact that the A.O.C.S. method is familiar and 
more standardized, while the proposed method was 
being carried out for the first time, with improvised 
equipment, and unavoidable variations in cups and 
centrifuging. In  view of these considerations, and 
in view of the results obtained at the Soybean Lab- 
oratory on certain samples which gave trouble by 

the A.O.C.S. method, fu r ther  cooperative work would 
seem desirable, with efforts being made to s tandardize  
the centrifuge method, and to fu r ther  compare it 
with the A.O.C.S. method. 

Recommendations for Next Year's Refining 
Committee Activities 

I. Consideration should be given to standardizing 
the centrifuge method with r e g a rd  to stirring, cup 
dimensions, and centrifuging force and time. The 
amount of caustic to be used might be given consid- 
eration, using a definite excess over theory, instead of 
a definite number of times theory, as proposed. 

II .  Fu r the r  cooperative tests should be made on 
solvent extracted soybean oil, using both the centri- 
fuge method and the tentative A.0.C.S. method on 
enough samples to evaluate the former method. I f  
the method should prove sat isfactory on solvent- 
extracted oils, it should be tested on exoeller and 
hydraulic oils. 

III .  Continued close cooperation by the Regional 
Laboratory is essential to the solution of the soybean 
refining problem. It is hoped that  this group will 
again be in a position to carry the burden of the 
experimental work in the next  year 's  program. 

E. R. BARROW LAZAR KISHLAR 

C. B. CLUFF N . F .  KRUSE 

C. A. COFFEY T . C .  LAW 

M. M. DURKEE H . E .  MOORE 

G. A. CRAPPLE ,L. A. SPIELMAN 

R. H. FASH B . L .  STERNBERG 

E. B. FREYER W . L .  TAYLOR 

A. R. GUDHEIM D . H .  WHEELER 

ARTHUR ]:~IESS H . S .  MITCHELL, 
Chairman 

T A B L E  V 

Soybean Oil Ref in ing  Test---Cooperat ive Sample No. 4 - -A.O.C.S .  Ref in ing  Committee---1941-42 

Labora to ry  

Soybean 
Labora to ry  

A. E. Staley 
Mfg. Company 

S w i f t  & Company 

Barrow-Agee 
Labora tor ies  

P r oc ter  & Gamble  
Company 

Lever  Brothers  

F .F.A.  (%) 

0.63 

0.63 

0.7 

0.6 

0,6 

Tenta t ive  A.O,C,S, Method Cent r i fu  e Method 

Max. 14°B6. 

7 /8  = 30.0 gin. 
2 /3  ~-~ 22.8 gin. 

7 /8  ~--- 30.0 gin. 
2 /3  ~ 22.9 gm, 

7 /8  ---- 31.0 gin. 
2 /3  ~-~ 23.5 gin. 

7/s 
2 / 3  

2 /3  ~-~ 23.0 gin, 

7 /8  ---- 31.0 gin, 
2 /3  ---~ 23.5 gin. 

Ref. 
Loss % 

2.58 
2.65 

2.92 
2.90 

Lov. 
Red 

8.6 
8.7 

8.2 
8.2 

(~m. 
30°B~. 

3.8 
8.8 

3.8 
3.8 

Ref. 
Loss % 

4.60 
4.60 

4,73 
4.75 

Remel t s  
Lov. 
Red 

9.7 
10.2 

9.0 

Centr i fuge  

As directed  

2200 R.P.M. 
50 mln .  

3.0 
2.9 

6.0 
4.5 

3.1 

3.0 
8.2 

7.4 
7.7 

7.8 

8.7 
8,7 

4,13 
4.13 

3,6 
3.6 

3.6 
3,6 

4.25 
4.25 

4.75 
4.85 

4.6 
4,5 

5.0 
5.3 

5.2 
avg.  of 

dup.  

8.7 
8.7 

8.5 
8.5 

8.2 
8.8 

10.0 

2200 R.P.M.  
a t  20 cm. 
50 rain. 

No sl~atement 

1100 x g rav i ty  
for  50 min.  

No s t a t e m e n t  


