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and 265, the effect of varying amounts of alkali was 
studied. On oil 258, the excess NaOH over theory 
per  100 grams of oil was varied f rom .35 to .70 gram 
for  the A.O.C.S. method, and f rom 0.0 to .60 gram 
excess for  the centrifuge method. On oil 265 the ex- 
cess NaOH ranged f rom 0.0 to .91 gram on the centri- 
fuge method. For  both oils a ra ther  consistent picture 
was obtained of the refining loss increasing with in- 
creasing alkali used, and this seems generally t rue  for  
all the oils examined here. This is also supported by 
the 1941 results presented in Series I, refer red  to 
above. I t  appears  that  factor  I I ,  the format ion of 
soaps by excess alkali, comprises the greater  par t  of 
the foots when the centr ifuge method is used, since, in 
general, the refining loss for  a given oil bears more 
relation to the excess of alkali used than to the F.F.A.  
of the oil. This receives fu r the r  suppor t  f rom the 
experiment  on the 265 refined oil, where, when .90 
gram of alkali was used in a " r e - r e f in ing , "  a loss 
of 2.6 per  cent was obtained, whereas a loss of 2.5 
pe r  cent was found using .80 gram alkali on the 
original oil containing .27 per  cent F .F.A.  

The use of five times theory is incorrect in that,  
for  oils with a high F.F.A.,  too much a lka l i  will be 
used, and in oils with very low F.F.A. ,  too little 
alkali to give good foots may be used. A more logical 
choice would be to use alkali equivalent to theory 
plus .1 or .2 gram. I t  m a y  also be possible to use the 
centr ifuge method successfully with weaker alkali, 
and thus fu r the r  reduce saponification. Inspection of 
column C in the table shows the large amounts of 
water  used in the A.O.C.S. refining as compared with 
the centr ifuge method. By eentr i fuging there will be 
more tendency for  this water  to separate and caution 
must  be exercised to prevent  the occurrence of free 
water  in t h e  foots-oil mixture. Alkali of 12 ° B6 was 
used for oil 265, and the results obtained with an 
equal amount  of 30 ° B6 caustic shows the lower loss 
with the weaker alkali. On oil 258, a similar  compari-  
son was unsuccessful because of the unsat isfactory 
foots obtained with the weaker alkali. 

Fu r the r  work should be carried out on the follow- 
ing points : 

I. Crude undried extracted oils and their  effect 
on the A.O.C.S. method. 

I I .  Limits of amount  and s t rength of alkali in the 
centr i fuge method. 

I I I .  Use of the Centrifuge method on all types of 
oil. 

Our  second refining problem was referred to us by 
Mr. R. R. King  of the In ters ta te  Cotton Oil Refining 
Company, Sherman, Texas. Mr. King, i n  his letter 
of J a n u a r y  19, 1943, called attention to the fact  that  

peanut  oil f rom certain sections of the country  was 
very difficult to refine by the official peanut  oil 
method. He fu r the r  suggested that  the cottonseed oil 
" s low b reak ing"  procedure was bet.ter adapted to 
this kind of oil. 

Accordingly, two samples of peanut  oil were sent 
out. One of these, marked " G e o r g i a "  was a normal  
oil which could be satisfactorily refined by the regu- 
lar method. The other sample marked " T e x a s "  did 
not respond to the usual t reatment .  The results of 
the tests of the committee are recorded in the at- 
tached tabulat ion and summarized at the end. These 
results clearly indicate that  t h e  " T e x a s "  type of 
peanut  oil does not refine satisfactorily by the official 
method. However,  more work is necessary in the de- 
velopment of a procedure which will effectively handle 
this type of oil. The "s low b reak ing"  method did not 
appear  to have any par t icular  advantage in the case 
of the Georgia sample. 

Recommendations for Next Year's Refining 
Committee Activities 

(1) I t  is possible that  a refining loss basis of 
sett lement for  soybean oil will be established at the 
s tar t  of the next oil season. I t  is extremely important ,  
in view of this, that  we continue to have the assistance 
of the  Nor thern  Regional Research Laboratory.  I t  is 
the hope of the committee that  this will be possible. 

(2) Fu r the r  s tudy should be made of the centri- 
fuge method as outlined by Dr. Milner : 

(a) Limits of amount  and s t rength of alkali 
in the centrifuge method. 

(b) Use of centr ifuge method on all types of 
oil. 

(3) Study of crude u n d r i e d , e x t r a c t e d  oils a n d  
their  effect on the A.O.C.S. method. 

(4) Fu r the r  s tudy of the present  A.O.C.S. refin- 
ing test for  peanut  oil: 

(a) Applicat ion of slow breaking proceklure to 
oils f rom Texas and Oklahoma. 

(b) Effect of longer settling time with reg- 
Mar method in the case of oils giving 
unsat isfactory loots w i t h  t h e  r e g u l a r  
procedure. 
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In ter im Report  of the Ref in ing  Commit tee  
(A. O. C. S.) 

As stated in the repor t  of this Committee presented 
at the Annual  Meeting, May 12-14, 1943, recent work 
has been on two different methods of refining soybean 
oil. As a result  of a Committee meeting in Chicago 

o n  Apri l  30, 1943, the Northern Regional Research 
Labora to ry  was requested to compare these two ana- 
lytical methods ( the  present  official and  tentat ive 

A. O. C. S. cup methods and the proposed centr i fugal  
method) on representat ive samples of all types  of soy- 
bean oil to be furnished by Committee members. In  
addition, three sub-committees were established to 
s tudy modifications of the present  A. 0. C. S. meth- 
ods: Mr. S. O. Sorenson was assigned extracted oils; 
Mr. J .  H. Sanders, expeller oils; and Dr. E. G. Freyer ,  
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T A B L E  I 

Oils S tudied  by Nor thern  Regiona l  Research  Labora to ry  

N R R L  
No. 

AO-41 
AO-22 
AO-23 
A0-29  
AO-36 
AO-27 
A0-37  
A0-38  
A0-35  
A0-39  
AO-40 
AO-43 
A0-44  

Type and  Source 

Cl. Ext .  Lever  P-53 
Ext.  P -}- G 1 
Ext .  P -}- G 2 
Ext .  P -t- G 3 
Ext.  Love,r P-42 
Exp.  Staley 
Ext.  P - ~ - G 1  
Ext.  P -}- G 2 
Exp.  Leve r  P-37 
Exp.  Lever  P-46 
Exp.  Lever  P-50 
Exp.  Lever  P-56 
Exp.  Leve r  P-59 

Break  
% 

.29 

.19 

.06 

.06 

.24 

.45 

.56 

.66 

.46 

.45 

.48 

.36 

.58 

Phos. 
% 

.068 

.035 

.008 

.007 

.044 

.081 

.551 

.120 

.074 

.087 

.049 

.069 

.099 

F.F.A.  % 

,89 
.37 
.66 
.64 
.68 
,70 
,48 
,65 
,82 

1.24 
.66 
.51 
.71 

Crude 
Color (i") 
7oy + R 

6.3 
5.0 
4.7 
4.3 
4.8 
7.3 
5.1 
6.0 
9.6 
3.7 
4.8 
4.8 
3.5 

P l a n t  Loss and Bleach Color 

Cont. 
% 

3.40 

4.9 
3.28 

4.98 
5.20 
4.14 
3.05 
4.56 

Cent. 
Color 

4 4 - - 4 . 1  

3 5 - - 3 . 9  

3 5 - - 3 . 6  

3 5 - - 3 . 2  
3 5 - - 3 . 5  
4 4 - - 2 . 9  

hydraulic oils. On Ju ly  7-8 a meeting of the Refining 
Committee was held at the Northern Regional Labora- 
tory, Peoria, Illinois, to consider the results of these 
studies. Attendance was as follows: 

Members and/or Representatives 
Durkee, Maurice M.--A.  E. Staley Mfg. Co., Decatur, 

Ill. 
Freyer ,  Egber t - -Spencer  Kellogg and Sons, Buffalo, 

N . Y .  
Houle, R. J . - -Lev e r  Bros. Co. (Edible Lab.),  Ham- 

mond, Ind. 
James, Edward  M.--Lever  Bros. Co., Winchester, 

Mass. 
Kiess, A r t h u r - - A r m o u r  and Company, Chicago, Ill. 
Kishlar, Lamar- -Rals ton  Pur ina  Company, St. Louis, 

Mo. 
Kruse, N. F . - -Cen t ra l  Soya Co., Decatur,  Ind. 
McGee, Ray- -Durkee  Famous Foods, Chicago, Ill. 
Milner, R. T . - -Nor the rn  Regional Research Lab., Pe- 

oria, Ill. 
Mitchell, H. S . - -Swif t  and Company, Chicago, Ill. 
Moore, H. E. - -Capi to l  City Products  Co., Columbus, 

Ohio 
0ry ,  H a r o l d - - R a l s t o n  Pur ina  Company, St. Louis, 

Mo. 
Sanders, J. H . - -P roe t e r  and Gamble Co., Ivorydale, 

Ohio 
Sorenson, S. 0.--Archer-Daniels-Midland Co., Minne- 

apolis, Minn. 
Spannuth,  Hiram T.- -Wilson and Company, Chicago, 

Ill. 
Taylor, W. L.--Archer-Daniels-Midland Co., Chicago, 

Ill. 
From Northern Regional Laboratory 

Earle, F . R .  Macmillan, D. 
Goss, W . H .  VonKorff, R. W. 

In View of the present intense interest in this sub- 
ject, this report  is published to summarize the discus. 
sion at that  meeting and the data accumulated since 
the report  at the Annual  Meeting of May 12-14. The 
meeting at Peoria was well at tended with 15 members 
or representatives present. Two sessions were held: 
F rom 2-6 p. m. on Ju ly  7, and from 8:30 a. m. - 1 p. m. 
on Ju ly  8. The first session was largely devoted to 
presentation of the experimental  data  and discussion 
of it, and the second session to consideration of the 
conclusions to be drawn from the available knowledge. 

The Regional Laboratory  received four samples of 
clarified extracted, three of extracted, eight of expel- 
ler, and three of hydraulic oils on its original program 

to compare refining loss by the present A. O. C. S. 
methods with modifications of the centrifugal method. 
Actual plant losses were to be furnished on all of these 
oils, but  it was found possible to do this only on three 
extracted and three expeller oils. Mr. E. M. James 
then offered to furnish oils and refining losses as de- 
termined in a very complete two-ton pilot plant which 
has been proved to be equivalent to commercial re- 
finery practice. 

Results on all oils were discussed but, to save space, 
the only data  given here in tables I and I I  are for  
the oils on which plant losses are available. In table 
I are listed the crude oils as received, with plant 
losses. In table I I  are given the laboratory results. 
The green grade of all oils was 1 except expeller oil 
No. A0-39, which was 2. In table II,  under  "A lka l i , "  
there are given first, the strength of caustic soda so- 
lution used (°B~);  second, the percentage of alkali 
(%) ,  that  is, the grams of alkali solution per 100 
grams of oil; and last, the weight of d ry  NaOH per 
100 grams of oil in excess of that calculated for the 
amount of free fa t ty  acid measured (Excess over The- 
ory) .  I t  should be remembered that  500 grams of oil 
are used in the A. O. C. S. method and 200 grams in 
the centrifuge method. The theoretical amount of dry 
NaOH was calculated as .142 X F.F.A.  

In discussing these results, members of the Com- 
mittee suggested that weaker lye solutions would give 
better results on many oils and that  the temperature 
of the hot agitation could be lowered to lower the re- 
fining loss. The advantages and disadvantages of the 
two methods were discussed in detail as well as the 
difficulty of relating any laboratory method to plant 
results. I t  was stated that  for  a given F.F.A.,  the 
refining loss will rise as the season progresses. Oil 
with a low break will give lower losses in December 
and Janua ry  than oil of this same break value in June 
and July.  Soybean oil of this season's crop is abnor- 
mal in having degenerated phosphatides and products 
of bacterial decomposition. Dr. E. G. Freyer  dis- 
cussed in some detail the " b r e a k  fac tor . "  Dr. Freyer  
stated that  experience on expeller oil has shown that 
on a good refining, the loss equals 3 X F.F.A.  -[- 
5.5 X Break. Instead of using 5.5, this factor may 
be calculated from the equation and called the "b reak  
fac tor , "  which, therefore, equals 
Refining loss (actual) - -  (3 X F .F .A.) .  In Dr. Frey- 
er 's opinion, this Break factor  offers a means of evalu- 
ating the refining of an oil. The factor would prob- 
ably vary  with type of oil, having an average value of 
5.5 for  expeller oils. Applying this to the data from 
the Regiona ! Laboratory,  he indicated that the high 
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T A B L E  I I  

Ref in ing  Loss and  Bleach Color 
(Resul t s  f rom the Nor thern  Regional  Labora to ry)  

N R R L  
No. 

Method 

Clarified Ext rac ted  : 
AO-41 l AOCS 7~ Max 

AOCS ~/~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

Ext rac ted  : 
A0-22  

A0-23 

A0-29  

A0-36  

Expeller : 
A0-27  

AO-37 

A0-38 

A0-35  

A0-39  

AO-40 

A0-43  

AOCS 7/~ Max 
AOCS -~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS ~ Max 
AOCS -~ Max. 
Cen t r i fuge  
Cen t r i fuge  

AOCS 7/~ Max 
AOCS ~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS ~ Max 
AOCS 2/~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS "-'/~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS ~/~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS ~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS r~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cent r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS ~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS ~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS ~ Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

AOCS Max. 
AOCS -~zfi Max. 
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  
Cen t r i fuge  

° B ~  

14 
14 
30 
30 
30 
16 

14 
14 
30 
30 
30 

14 
14 
30 
30 

14 
14 
30 
30 
30 

14 
14 
30 
30 
30 
30 
30 
16 

12 
12 
30 
30 
16 

12 
12 
30 
30 
30 
16 

12 
12 
30 
30 
16 

12 
1 2  
30 
30 
30 
30 
16 

12 
12 
3O 
30 
30 
16 

Alkal i  

% 

6.5 
5.0 
1.9 
3.2 
3.2 
3.4 

5.6 
4.2 
1.5 
2.8 
2.8 

6.1 
4.7 
1.7 
3.0 

6.1 
4.6 
1.9 
3.0 
3.0 

6.2 
4.8 
1.8 
3.1 
3.1 
3.1 
3.1 
3.6 

Excess 
Over  

Theory 

.49 

.34 

.30 

.60 

.60 

.27 

.48 

.36 

.30 

.60 

.60 

.50 

.37 

.30 

.60 

.49 

.35 

.30 

.60 

.60 

,49 
.35 
.30 
.60 
.60 
.60 
.60 
.30 

.57 

.35 

.30 

.60 

.30 

.56 

.35 

.30 

.60 

.60 

.30 

.58 

.34 

.30 

.60 

.30 

.58 

.35 

.30 

.60 

.60 

.60 

.30 

.60 

.34 

.30 

.60 

.55 
.30 

Loss 
% 

5.6 
3,7 
5.4 
8.8 
7.9 
4.2 

3.6 
4.8 
4.1 
4.3 
5.5 

5.2 
3.8 
4.0 
6.7 

5.1 
3.9 
4.3 
6.6 
6.9 

4.7 
4.5 
5.3 
7.1 
7.1 
4.6 
4.2 
4.5 

5.2 
5.1 
5.6 
6.8 
4.6 

5.8 
3.9 
5.2 
6.7 
6.8 
4.5 

6.4 
5.6 
6.1 
7.3 
4.7 

5:8 
5.6 
5.7 
7.2 
6.8 
7.3 
4.8 

5.9 
5.9 
7.2 
9.4 
7.7 
5.7 

Refined Bleach 
Color Color 

( 5 ¼ " )  ( 5 ¼ " )  
70Y -~ R Y T R  

4.9 70---4.0 
4.6 7 0 - - 3 . 9  
6.4 7 0 - - 4 . 9  
5.4 7 0 - - 4 . 7  
5.8 7 0 - - 4 . 1  
5.7 7 0 - - 4 . 6  

8.0 3 5 - - 2 . 0  
7.7 3 5 - - 2 . 0  
9.5 7 0 - - 2 . 6  
8.2 3 5 - - 2 . 1  
8.6 70--'). ,2 

9.1 3 5 - - 1 . 7  
9.6 3 5 - - 1 . 6  
9.6 3 5 - - 2 , 0  
8,8 7 0 - - 2 . 3  

8.0 3 5 - - 1 . 7  
8.3 3 5 - - 1 . 5  
9.6 3 5 - - 1 . 5  
9.2 3 5 - - 1 . 7  
8.7 3 5 - - 1 . 6  

7.4 7 0 - - 4 . 8  
6.9 7 0 - - 5 , 1  
8.1 7 0 - - 5 . 7  
9.1 7 0 - - 5 . 5  
9.1 7 0 - - 5 . 5  
7.6 7 0 - - 5 . 3  
7.8 7 0 - - 5 . 4  
6.6 7 0 - - 4 . 5  

7.9 7 0 - - 3 . 0  
8.0 7 0 - - 3 . 1  
9.6 7 0 - - 3 . 7  
8.7 7 0 - - 3 . 1  
8,6 7 0 - - 3 . 4  

3,4 7 0 - - 4 . 6  
3,5 7 0 - - 4 , 6  
6.4 7 0 - - 4 . 3  
4.9 7 0 - - 4 . 0  
3.6 7 0 - - 3 . 7  
4.8 7 0 - - 4 . 2  

3.2 7 0 - - 5 . 5  
3.7 7 0 - - 4 . 6  
5.1 7 0 - - 4 . 1  
3.9 7 0 - - 4 . 2  
4.1 7 0 - - 4 . 1  

3.3 7 0 - - 3 . 6  
3.8 7 0 - - 3 , 8  
6.6 7 0 - - 5 , 0  
4.6 7 0 - - 4 . 3  
4.8 7 0 - - 4 . 2  
4.2 7 0 - - 3 . 5  
3.8 7 0 - - 4 . 2  

.... 3 5 - - 3 . 6  

.... 3 5 - - 3 . 5  

.... 7 0 - - 8 . 0  

.... 7 0 - - 2 . 8  

.... 7 0 - - 4 . 0  

.... 7 0 - - 2 . 8  

3.2 7 0 - - 2 . 8  
3.3 7 0 - - 3 . 2  
4.7 7 0 - - 3 . 4  
3.8 7 0 - - 3 . 3  
4.5 7 0 - - 2 . 9  
4.0 7 0 - - 3 . 3  

3.1 70---3.3 
3.2 7 0 - - 3 . 2  
3.9 7O--4.O 
3.5 7 0 - - 3 . 5  
3.6 7 0 - - 3 . 3  
3.3 7 0 - - 3 . 4  

4.1 7O--3 .0  } 
4.7 7 0 - - 2 . 3  

11,5 7 0 - - 2 . 8  
5.1 7 0 - - 3 . 1  
4.6 7 0 - - 2 . 8  
6.2 7 0 - - 3 . 0  

A0-44  

12 
12 
30 
30 
30 
16 

12 
12 
30 
30 
30 
16 

12 
12 
30 
30 
30 
16 

8.4 
5.6 
1.9 
3.2 
3:6 

7.9 
5.3 
1.6 
2.9 
2.9 
3.3 

8.4 
5.6 

1 . 7  
3.0 
3.5 

8.7 
5.8 
1.8 
3.1 
3.1 
3.1 
3.8 

9.9 
6.5 
2.1 
3.4 
3.2 
4.3 

8.4 
5.6 
1.7 
3.0 
3.0 
3.5 

8.2 
5.5 
1.6 
2.9 
2.9 
3.3 

8.7 
5.8 
1.8 
3.2 
3.2 
3.6 

.58 

.36 

.30 

.60 

.60 

.30 

.57 

.36 

.30 

.60 

.60 

.30 

.58 

.35 

.30 

.60 
,60 
.30 

6.7 
6.6 
6.2 
6.9 
6.6 
5.2 

3.7 
3.7 
4.2 
4.2 
3.9 
4.2 

5.6 
5.1 
6.0 
7.0 
6.9 
4.9 

Remarks  

Only l~ .h r ,  cold ; ~ - h r .  hot 

Only 1&-hr. cold 

Only 1A_hr. cold 

Refined 6-16-43 
Refined 6-23-43 
0 n l y  l~ .hr ,  cold 
Only 1~ -hr. cold ; ¼-hr .  hot 

Refined color doubtfu l  
Refined color doubt fu l  

Refined 6-23-43 
Refined 7-2-43 

Refined color doubtfu l  
Refined color doubt fu l  

6 - i7-43  Refined ) 
Only 1/2 -hr, cold Refined 6-19-43 

Bleach c~)lors doubt fu l  
Bleach colors doubt fu l  

0 n l y  1~ .hr  . cold 

0 n l y  ½-hr .  cold 

Only ~ - h r .  cold 

All refined-colors doubtfu l  

Only l~ .hr ,  cold 
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break factors found for hydraul ic  and extracted oils 
by the A. O. C. S. methods showed a poor refining. 
Dr. F reye r  suggested weaker alkali for these cases. 
He also suggested that  lye tables be constructed to 
take account of both break and F.F.A.  in obtaining 
the caustic requirements.  

Mr C. B. Cluff, who was no.t at the meeting, com- 
mented on the data as follows: 

" I n  compar ing  t w o  methods such as the presen t  official 
p rocedure  and the proposed c e n t r i f u g a l  procedure,  I t h ink  i t  
i m p o r t a n t  to e l imina te  other  va r i ab le s  such as differenceS in  
the s t r e n g t h  and amoun t  of  lye u s e d ,  because  any difference 
in resu l t  m igh t  be due to the  lye in s t ead  of to the method used. 
I f  th is  should be the case, i t  would of course be en t i re ly  pos- 
sible to change the lye specified in the official method. I do 
not feel  myse l f  t h a t  the  requ i rement  for  us ing  12 ° lye on ex- 
pel ler  oil and  20 ° on hydrau l i c  oil is necessar i ly  the best,  for  
the reason t h a t  these lyes were es tabl i shed  several  years  ago 
a t  a t ime when nobody had very much experience and the ex- 
pe r imen t s  made a t  t ha t  t ime were not  based on a very l a rge  
number  of samples.  The method adopted  a t  t h a t  t ime was  only 
ten ta t ive ,  but  I believe was made official a year  ago, b u t  th is  
was mere ly  because nobody had compla ined  of the require-  
ments ,  and th is  in t u r n  was p robab ly  due to lack of b road  
experience.  I t h ink  this  po in t  could wel l  be gone in to  aga in .  

" S o f t  foots  a re  ind ica t ed  in several  of your  tests ,  but  I 
bel ieve only when r e l a t ive ly  weak lye was  used. This has never 
been a serious obs tac le  in m a k i n g  re f in ing  tes ts  on cot tonseed 
oil because  i t  does not p revent  d e t e r m i n i n g  the t rue loss. The 
foots  can usual ly  be ha rdened  by ch i l l ing  in  cold water ,  or the 
condi t ion  could p robab ly  be prevented  by us ing  a s t ronger  lye. 

~ 'The  d a t a  you submi t  on the var ious  k inds  of oil shows a~ 
follows : 

Clarif ied ex t rac ted  oil, 4 samples,  a l l  show best resu l t s  by 
the official method. 

E x t r a c t e d  oil, 4 samples,  al l  show best  resul ts  by the of- 
ficial method. 

Expe l le r  oil, of 5 samples,  3 show best  resul ts  by the of- 
ficial method and 2 by the c e n t r i f u g a l  method. 

Hydrau l i c  oils, of 3 samples,  a l l  show best  resul ts  by the 
cen t r i f uga l  method. 

Miscel laneous oils, o m i t t i n g  AO-39 on which colors are  
s ta ted  to be doubt fu l ,  of the 3 r e m a i n i n g  samples,  al l  
show best  resul ts  by the official method.  

" I n  view of the da ta  which you show, i t  seems to me that ,  
on the whole, c e n t r i f u g a l  method shows l i t t le ,  i f  any, a d v a n t a g e  
over the official method,  and in any  event  we must  bear  in mind  
tha t  a d i f ferent  concent ra t ion  of lye was used in the cent r i fu-  
gal.  I would th ink  t h a t  other tes ts  ought  to be made  compar-  
ing  the two methods  wi th  the same lye before  concluding  t h a t  
e i ther  method, considered as a method by i tself ,  has any  ad- 
v a n t a g e  over the other. 

" I n  compar ing  the d a t a  shown, I have considered the best  
ref ining to be the one t h a t  gives the l igh tes t  bleach, provided 
tha t  the difference in  loss as compared wi th  the next  best  t e s t  is 
not more than  2.5 t imes  the difference in bleach. Tha t  is to 
say, i f  two tes ts  va ry  in bleach by .2 red, then the loss mus t  
not be more than  .5% higher  in  the  tes t  g iv ing  the l igh te r  

color. Th i s  r a t io  of h igher  loss to l i gh te r  bleach has been ob: 
t a ined  by a v e r a g i n g  a l a rge  number  of t es t s  made on oils 
wherein  the bleach and loss var ied ,  using,  however,  cottonseed 
oil i n s t ead  of  soybean oil, and  has been checked many  times.  
I t  is  a t  l eas t  a p p r o x i m a t e l y  re l iab le  for  smal l  differences, but  
I would not  use i t  for  co r r ec t ing  l a rge  differences in bleach 
color. 

" T h e  objec t  of any l a b o r a t o r y  tes t  is to serve as a basis  
for  t r a d i n g  purposes,  and  the  resul t s  mus t  be easi ly  :and ac- 
cu ra te ly  reproducib le  in  d i f fe ren t  labora tor ies .  Also, the  tes t  
would be expected to show somewhere near  What would be ob- 
t a ined  in the p lan t  by o r d i n a r y  ref ining procedures  efficiently 
conducted, bu t  th is  has not  been considered the ma in  object  in  
the cot tonseed oil ref ining test .  The p r i m a r y  requis i te  is t h a t  
a l l  chemis ts  must  get  the same resu l t  . . . . .  

" I n a s m u c h  as al l  oil l abo ra to r i e s  are  a l r eady  equipped wi th  
a p p a r a t u s  for  the presen t  official method, I would suggest  t h a t  
i t  would be h ighly  p re fe rab le  to r e t a in  the  same a p p a r a t u s  for 
use on soybean oils w i th  such modif icat ions  as a re  necessary 
r e g a r d i n g  t h e  lye and t empera tu res ,  etc., r a the r  than  require  
all  l abora to r i e s  to purchase  new equipment ,  such as would be -~ 
come necessary  i f  the c e n t r i f u g a l  method should be adopted.  
This,  I th ink,  could be jus t i f ied  only i f  the resul t s  ob ta inab le  
are  decidedly superior  in consis tency to any  t h a t  can be ob- 
ta ined  by su i tab le  modif icat ions  of the official m e t h o d . "  

Mr. E. R. Barrow, who could not attend, com- 
mented : 

" I  have read  Dr. M i l n e r ' s  repor t  wi th  considerable  in te res t ,  
and, in scann ing  the resul ts ,  they  would appea r  to predic t  the  
select ion of the cen t r i f uge  method for  a l l  three  types of  re- 
finings. My opinion is t h a t  the  i m p o r t a n t  po in t  is to ascer ta in  
whether  the l abo ra to ry  method app rox ima te s  the results  which 
are  ob ta ined  in  p lan t  prac t ice .  

" O u r  l abo ra to ry  is not  equipped for  the cen t r i f uge  method,  
but,  in an t i c i pa t i on  of th i s  development ,  we have secured a 
p r io r i t y  r a t i n g  f rom W. P. B. and  are  r eady  to order  the  cen- 
t r i f u g e  as soon as we know defini te ly  the  correct  recommended 
type  and accessories.  

c, I n  Dr. M i l n e r ' s  desc r ip t ion  of  the method,  he proposes the 
use of the Trunion  cup as the refining cup. Accord ing  to Fish- 
e r ' s  ca ta log ,  each Trunion  cup made of bronze costs $8.g0 each. 
In  a l a b o r a t o r y  h a n d l i n g  a l a r g e  number  of oil samples,  the 
use of these cups would m a k e  the cost p roh ib i t ive  and fur ther-  
more  we doubt  tha t  they  could be ob ta ined  in  quant i t ies ,  made 
of bronze. The Dura luminum cups are prohib i t ive .  

C~Assuming t h a t  the ref in ing tes t  would be run in dupl ica te  
on se t t l emen t  samples,  only two samples  could be handled at  
one t ime  on the cen t r i fuge .  This  method would undoubted ly  
require  a heavy ou t lay  for  "appara tus  and  would make the re- 
f ining tes t  more cost ly than  by  the present  method. Also, the 
t ime consumed in the method would requi re  a lot  of manipula-  
t ion and cut down the volume of  work. 

" W e  would l ike for  you to take  up wi th  the Commit tee  
these de ta i l  po in ts  and seek an agreement  on the exact  type  of 
equipment  to be used, w i th  ca t a log  reference i f  possible. We 
would l ike to have a complete  l is t  of this  equ ipment  as soon as 
possible  in order  to equip our l abo ra to ry  for  th is  work and 
poss ibly  in t ime  to p a r t i c i p a t e  in . some  of the cooperat ive work 
of the Committee.  

TABLE I ] I  

Summary of 1%efining Tests on Expeller Oils 
(Results from J. H. Sanders) 

% M a x .  
Lye : 

Oil No. 1 
Oil No. 2 
Oil No. 3 
Oil No. 4 
Average 

With 0.5% 
Silicate : 

Oil No. t 
Oil No. 2 
Oil No. 3 
Oil No. 4 
Average 

% LOSS 

66% so 

8.0 8.0 
4.2 4.3 
6.3 6.3 
6 ~ I  6.2 
6.2 6.2 

7.7 7.4 
4.4 4.0 
5.8 6.5 
6.5 ~ 6.5 
6.1 6.1 

12 ° Bd Lye 

Bleach Color 

66% 

7.7 
4.1 
6.4 
6.2 ~ 
6.1 

7.5 
4.0 
6.2 
5__=7' 
5.7 

% Loss 

14 ° B~ Lye 

X00 66% 

8.0 30--2.8 
4.0 35--2.5 
7.3 30--2.4 
6.6 I ............ 
6.5 132--2.6 

I 

8.7 25--2.7 
4.1 35 2.9 
6.4 35--2.8 
6.9 ............ 
6.5 132--2.8 

80 100 

35--2.3125--2.4 
35--2.4135--2.3 
30--2.4 30--2.4 

33--2.4 30--2.4 

35--2.8 25--2.4 
35--2.9 35--2.7 
30--2.5 30--2.6 

33--2.7 30--2.6 

Bleach Color 

100 80 10o 

8.1 8.2 
4.7 4.6 
6.0 7.2 
6.2 6.7 
6.3 6.7 

7.6 7.8 
4.0 4.2 
6.2 6,2 
5.7 7.6 
5.7 6.5 

66% 80 

30--2.9 35--2.4 
35--2.7 35--2.7 
30--2.4 30--2.3 

32--2.7 32--2.4 

30--2.9 35--2.8 
50--2.7 ] 50--2.6 
35---2.7 35--2.6 

38--2.8 -ao--2.7 

25--2.5 7.6 
35--2.2 4.4 
30--2.3 6.0 
............ 6.2 a 

30--2.3 6.1 

25---2.5 7.2 
35--2.4: 4.3 
35--2.7 6.2 
............ 6.1 1 
32--2.5 I 5.8 

16 ° B~ Lye 

% Less Bleach Color  

8O 

7,9 
4.5 
6.0 
6.2 
6.2 

7.2 
4.1 
6.0 
6.1 
5.7 

i 00  

7.9 
4.7 
6.8 
8.4 
7.0 

8.0 
4.4 
6.4 
8.3 
6.6 

662~ 80 100 

35--2.7 35--2.7 35--2.3 
35--2.5 35--2.4 35--2.2 
30--2.6 30--2.2 30--2.3 

33--2.6 33--2,4 33--2.3 

35--2.9 35--2.7 35--2.5 
35--2.8 35--2.5 35--2.4 
35--3,1 30--2.4 30--2.3 

35--2.9 33--2.5 33--2.4 

1Assumed same as 80% maximum for same c(mditions. 
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" T h e r e  is one d e t a i l  o f  the  m e t h o d  o u t l i n e d  on p a g e  162, 
v o l u m e  19, OIL & SOAP, w h i c h  a p p e a r s  to m e  as i m p r a c t i c a l ,  
n a m e l y ,  n u m b e r s  11, 12, a n d  13 of  the  p r o c e d u r e .  W o u l d  n o t  
t he  soaps tock ,  h e a t e d  to 75 ° C. a n d  t h e n  c e n t r i f u g e d  f o r  30 
m i n u t e s ,  be  too so f t  to d r a i n  fo r  30 m i n u t e s  w i t h o u t  loss of  
s o a p s t o e k ?  O t h e r  t h a n  th i s  po in t ,  the  m e t h o d  a p p e a r s  p r ac -  
t i ca l ,  excep t  f o r  the  t i m e  c o n s u m e d  a n d  the  expense  of  the 
a p p a r a t u s  invo lved .  ' ' 

In general discussion of the two methods, the 
A. O. C. S. and the centrifuge, it was stated that, al- 
though the centrifuge method required only four 
hours to complete, if a large number of determinations 
was run this apparent  advantage would disappear, 
and in continuous working, as large a number of re- 
finings could be made by the A. 0.  C. S. as by the 
centrifuge. 

I t  was agreed that the availability of equipment 
(centrifuges) and the imminence of a new crop should 

not  influence consideration of refining loss tests. These 
tests  are t o  be established as the best analytical pro- 
cedures available to give consistent reliable results. 

In  tables III ,  IV, and V are given results of tests 
on variations in the present A. 0. C. S. procedures for  
expeller, extracted, and hydraulic oils as presented by 
Messrs. Sanders, Sorenson, and Freyer ,  respectively. 

Mr: sanders  (table I I I )  stated: 
" O n  f o u r  d i f f e r e n t  c r u d e  expe l le r  oils, these  cond i t i ons  w e r e  

v a r i e d :  A m o u n t  a n d  s t r e n g t h  of  lye, t he  u s e  of  s i l ica te ,  the  
t i m e  in the  cold,  a n d  the  f in i sh ing  t e m p e r a t u r e .  O v e r  o n e  hun-  
d r e d  cup tes ts  h a v e  been  m a d e .  

" T h e s e  conclus ions  c a n  be d r a w n  f r o m  the  w o r k :  

1. T he  p r e s e n t  official m e t h o d  is s a t i s f a c t o r y  fo r  t r a d i n g  
pu rpose s .  

2. T h e  t oo t s  p r o d u c e d  w i t h  the  p r e s e n t  ] 2  ° Be '  lye a r e  
sof t ,  a n d  r e q u i r e  e x t r e m e  c a r e  i n  d e c a n t a t i o n  of  the  oil. 
S t r e n g t h e n i n g  t h e  lye  to 14 ° B e '  or  16 ° Be '  w o u l d  re- 
duce  t he  r i sk  of  e r r o r ,  w i t h o u t  a n y  a d v e r s e  effect .  

3. O n e - h a l f  p e r c e n t  s i l i ca te  a d d e d  w i t h  t he  lye  wil l  r e d u c e  
r e f i n i n g  loss. 

,c T he  s t u d y  should  be  e x t e n d e d  to a d d i t i o n a l  oils b e f o r e  a n y  
c h a n g e  in the  e x i s t i n g  m e t h o d  is r e c o m m e n d e d . '  

Mr. Sorenson (table IV) stated: 
" F o r  th is  w o r k  w e  o b t a i n e d  a q u a n t i t y  of  e x t r a c t e d  oil p ro-  

d u c e d  b y  Our D e c a t u r  p l a n t ,  h a v i n g  the  f o l l o w i n g  c h a r a c t e r -  
i s t ics  : 

% F r e e  F a t t y  A c i d s  ............ : ............... : . . . . . . . . . . . . . . . .  44 
% B r e a k  ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Color in a 5 r ~ "  cell ......... ........... 210 y e l l o w - - 1 8  r e d  

" I n  l a y i n g  out  th is  w o r k  i t  wa s  de c ide d  to s t u d y  the  e f fec t  
of  r e f i n i n g  w i t h  the  t h e o r e t i c a l  a m o u n t  of  a lka l i  as  the  bas i s  
a n d  u s i n g  m u l t i p l e s  of  th i s  a m o u n t  as excesses  in s u c c e e d i n g  
w o r k .  Also as  a s t a r t  i t  w a s  dec ided  to use 2 5 %  s o d i u m  hy- 
d r o x i d e  so lu t ion  in th is  work ,  m a k i n g  d e v i a t i o n s  f r o m  th i s  
c o n c e n t r a t i o n  in the  f u t u r e  a s  we t h o u g h t  de s i r ab l e .  Th e  d a t a  
on R u n  No.  1 w e r e  as f o l l o w s :  

~ T h e  r e f in ing  w a s  p e r f o r m e d  by  c u t t i n g  the  oil a t  85 90 ° :P. 
(29.4-32.2  ° C.) w i t h  the  a lka l i  u n d e r  s low a g i t a t i o n .  Th e  cu t  
oil w a s  a g i t a t e d  s lowly  a t  th i s  t e m p e r a t u r e  f o r  an  a d d i t i o n a l  
20 m i n u t e s .  T h e  t e m p e r a t u r e  w a s  t h e n  r a i s e d  to 130 ° F.  (5~ ° 
C.) in  60 m i n u t e s  w i t h  s low a g i t a t i o n .  T h e  slow a g i t a t i o n  was  
c o n t i n u e d  to 140 ° :P. (60  ° C.) in .an a d d i t i o n a l  30 m i n u t e s .  
A g i t a t i o n  w a s  t h e n  s t o p p e d  a n d  the  oil s e t t l ed  f o r  1 h o u r  a t  
] 40  ° :P. 

Amount of 25% NaOH 

1. 1 c.c. ---- theoretical 
2. 2 c.c. --~ 2 X theoretical 
3. 3 c.c. ---- 3 X theoretical 
4. 1 c.c. NaOH 3- 10 e.c. H20 
5. 2 e.c. NaOH 3- 10 c.c. HeO 
6. 3 c.c. NaOH 3- 10 c.c. I-I:O 

Soap 
Formation 

Good break 
Good break 
Good break 
Fine grain 
Fine grain 
Med. grain 

Soap Settling 
at 140 ° F. 

(60 ° C.) 

Good 
Good 
Good 
Good 
Good 
Good 

" A f t e r  s e t t l i n g  the  soap  a t  140 ° F. ,  i t  w a s  Cooled in  a b a t h  
a t  65 ° F .  (18.3 ° C.) f o r  1 h o u r  a n d  t h e n  a l lowed  to s t a n d  over -  

TABLE IV ' 

Extracted Oil (Data from S. 0. Sorenson) 
Crude Extracted Oil, F .F .A. - - .44%;  B r e a k - - . 2 0 % ;  

Color (51~ ")  210- -18  

Procedure:  Alkali was added to the oil at 85°-90 ° F. (29.4-32.2 ° C.) 
with slow agitation, continued for 20 minutes. The temperature was 
then raised to 130 ° F. (54.4 ° C.) in 60 minutes and to 140 ° 1~. (60 ° 
C.) in an additional 30 minutes, all with slow agitation. Agitation was 
then stopped and the oil settled for one hour at 140 ° F., cooled at 
65 ° F. (18.3 ° C.) for one hour and stood overnight. After chilling 
one-half hour at 65 ° F., the oil was poured from the toots. 

For this oil, theory (alkali) ---- .142 X .44 : .6625, maximum : 
.44/5.2 3- .54 : .624. 

e.c. 
25% 

i 
2 
3 
1 

Alkali 

2 
3 
4 
5 
8 

10 
8.7 
6.6 
2 
3 
4 
5 
6 
7 

c.e. 
H~.0 

0 
0 
0 

i0 
I0 
i0 
i0 
I0 
I0 
I0 
15 
15 
5 

1o 
15 
20 
25 
3O 

Max. %1 

.10 

.19 

.29 

.10 

.19 

.29 

.39 

.48 

.78 

.97 

.86 

.65 

.19 

.29 

.39 

.48 

.58 

.68 

OBal 

31 
31 
31 

4.2 
7.7 

10.1 
12.0 
13.7 
17.3 
18.5 
14.8 
13.0 
12.1 
10.1 

9.2 
8.8 
8.5 
8~4 

Excess 
Over  1 
Theory 

0 
.06 
.12 

0 
.06 
.12 
.18 
.24 
.42 
.54 
.47 
.34 
.06 
.12 
.18 
.24 
.30 
.36 

Loss % 

3.2 
5.0 
8.4 
2.0 
1.2 
2.2 
4.5 
9.0 

14.0 
22.0 
16.0 
13.0 

7.0 
3.0 
3.6 
4.4 
{].4 

10.0 

Condition 
of Foots 

Loose 
Loose but better 
Loose but better 
Firm but slimy 
Firm but slimy 
Firm 
Slippery 
Slippery 
Slippery 
Loose 
Loose 
Loose 
Loose 
F i rm 
Loose 
Loose 
Liquid 
Liquid 

Constructed from data submitted with values for Max. %, °Bd, and 
Excess Over Theory calculated and perhaps in slight error. 

n i g h t .  A f t e r  ch i l l ing  an  a d d i t i o n a l  h a l f  hou r  a t  65 ° F. ,  the  
oil was  p o u r e d  f r o m  t h e  t o o t s  w i t h  the  f o l l o w i n g  r e s u l t s :  

1. :poots loose .......................................... 3 . 2 %  loss 
2. F o o t s  loose b u t  b e t t e r  ........................ 5 . 0 %  loss 
3. :Poets loose .......................................... 8 . 4% loss 
4. F o o t s  f i rm b u t  s l imy  ............................ 2 . 0 %  loss 
5. :poots f i rm b u t  s l i m y  ............................ 1 . 2 %  loss 
6. F o o t s  f i rm b u t  s l i m y  ............................ 2 . 2 %  loss 

" S i n c e  the  l as t  r e su l t  a b o v e  g a v e  t h e  bes t  r e su l t s  as  f a r  as  
s e p a r a t i o n  of  n e u t r a l  oil was  c o n c e r n e d ,  i t  was  d ec id ed  to m a k e  
a n o t h e r  ser ies  of  r e f in ings  e x t e n d i n g  the  a m o u n t  of  a l k a l i  used  
up  to 10 t i m e s  t h eo ry .  Also  i n c l u d e d  in these  ser ies  of  r e f in ings  
w e r e  two  re f in ings  u s i n g  t h e  a m o u n t  of  a lka l i  ca l led  fo r  by  
the  official A.  0 .  C. S. f o r m u l a  fo r  e x t r a c t e d  oil. T h e  d a t a  on 
these  r u n s  w e r e  as f o l l o w s :  

Soap 
Amount of Alkali Formation Foots Characteristics 

1. 4 c.c. of 25% 3- 10 It20 Good break Slippery t o o t s - -  4~5% loss  
2. 5 c.c. of 25% 3- 10 HuG Good break Slippery t o o t s - -  9 .0% loss  
3. 8 c.c. of 25% 3- 10 HuG Good break Slippery toots - -14 .0% loss  
4. 10 e.c. of 25% 3- 10 H~-O Med. fine Loose toots - - 2 2 . 0 %  10Ss 
5. 8.7 c.c. of 25% 3- 15 tt~oO Fine grain Loose toots - - 1 6 . 0 %  loss  
6. 6.6 c.c. of 25% 3- 15 H20 Fine grain Loose toots - - 1 3 . 0 %  loss 

" T h e s e  r e su l t s  in c o n j u n c t i o n  w i t h  t h e  r e s u l t s  o b t a i n e d  in 
R u n  No.  1 i n d i c a t e  t h a t  the  o p t i m u m  a m o u n t  o f  a l k a l i  to use 
f o r  t h e  bes t  r e f i n ing  p r o c e d u r e  t hus  f a r  is 3 to 4 t i m e s  the  
t h e o r y  of  a lka l i .  A n o t h e r  se r ies  o f  r e f in ings  w a s  m a d e  u s i n g  
f r o m  2 to 7 t imes  t h e o r y  of  2 5 %  a lka l i  so lu t ion  p lus  an  add i -  
t iona l  a m o u n t  of  w a t e r  v a r y i n g  f r o m  5 to 30 c.c. w i t h  the  in- 
c r e a s i n g  a m o u n t s  of  a lka l i .  T h e  d : t ta  on  th i s  ser ies  o f  r e f in ings  
w e r e  as  fo l l ows :  

Amount of Alkali Foots Characteristics 

1. 2 c.c. of 25% 3- 5 c.c. H20 Loose toots - -  7.0% loss 
2. 3 c.c. of 25% 3- 10 c.c. H20 Foots firm - -  3.0% loss 
3. 4 c.c. of 25% 3- 15 c.c. I-I20 Foots loose - -  3.6% loss 
4. 5 c.c. of 25% 3- 20 c.c. HeO Foots loos~ - -  4.4% loss 
5. 6 c.c. of 25% 3- 25 c.c. t t20 Foots liquid 6,.4% loss 
6. 7 c.c. of 25% 3- 30 c.c. H20 Foots liquid - - 1 0 . 0 %  loss 

" T h e s e  r e su l t s  a g a i n  co n f i rm  t h a t  a b o u t  3 t i m e s  t h e  t h e  
o r e t i c a l  2 5 %  a lka l i  p lus  a n  a d d i t i o n a l  10 c.c. of  w a t e r  g ives  
t h e  b e s t  r e su l t s  as  f a r  as  t o o t s  c h a r a c t e r i s t i c s  a n d  oil y i e lds  
a r e  conce rned .  A n  a d d i t i o n a l  se r ies  of  r e f in ings  w a s  m a d e  v a r y -  
i n g  t h e  g e n e r a l  r e f i n ing  p r o c e d u r e  as  o u t l i n e d  a t  t h e  b e g i n n i n g  
of  th i s  r e p o r t ,  b u t  the  r e su l t s  o b t a i n e d  f r o m  th is  ser ies  w a s  so 
con f l i c t i ng  t h a t  i t  w a s  no t  t h o u g h t  the  r e su l t s  wo u ld  be of  a n y  
s i g n i f i c a n c e ;  hence ,  t h e y  wil l  no t  be i nc luded  in th i s  r e p o r t .  
Th i s  w o r k  w a s  p e r f o r m e d  b y  Mr .  M a x  K a n t o r  of  Our T e c h n i c a l  
D e p a r t m e n t .  ' ' 
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T A B L E  V 

Hydrau l i c  Oils Refined by H y d r a u l i c  and  Expeller  Methods 
(Resul t s  f rom E. G. Freyer )  

Oil 

Edgewate r  .41 65 
E~lgewater .70 

1 Sotex .81 1.3 
Sotex .97 1.5 

i Sotex .89 1.5 
Sote~x .89 2.0 

5 Sotex 1.07 1.4 
AO-20 Lever 1 .30 .7 
AO-21 ILevor 2 .31 .5 
AO-24 Lever 3 .48 .68 

Source Break F.F.A. 

Refin ing  Loss 

Max Lye ~ Max. Lye 

Hydraulic Expeller Hydraulic Expeller 
20 ° B~ 12 ° B~ 20 ° B6 12 ° B4 

7.0 5.0 5.2 
5.3 

~:i d:~ 8.5 
10.1 9.0 10.4 

9.9 11.8 8.7 
15.3 15.6 15.5 
10.4 11.3 10.2 

~.!  6.5 6.1 
8.1 6.2 6.4 
8.3 7.4 6.3 

4.6 
4.4 
7.8 
9.9 

10.0 
15.3 
10.7 

5.4 
5.4 
5.5 

Dr. F r e y e r ' s  work may be summarized as follows: 
" A t  the meeting of this Committee on April  30, 1943, i t  was 

pointed out that  the present official method for hydraulic oil 
was  established f rom tests on only a few samples. As table V 
shows, lower losses using the official expeller method were 
usually obtained on the ten oils tested this year and in only one 
case, Sotex 3, is loss by the hydraulic method appreciably lower 
than by the expeller method (8.7 against  10.0). Re-examina- 
tion of the original data as published by this Committee in 
015 & SoAP 14, 173 (1937) shows tha t  the losses using 20 ° Be' 
lye were only .3% lower than when 12 ° lye was used and, too, 
the lower lye gave bet ter  bleach colors. On three of the oils 
in table V (AO-20, AO-21, and AO-24) the bleach colors by 
the expeller refining showed on the average .3 red lower thau 
when the hydraulic refining was used. " T h e r e f o r e ,  in view 
of these results and for  the sake of simplicity, it is recom- 
mended that  the present  procedure designated for  expeller oil 
be designated for  expeller and hydraulic oils. I t  is also rec- 
ommended that  additional comparisons be made on the next 
c rop ' s  oil, especially if  appreciable quanti t ies of hydraulic oil 
are produced. An al ternate course would be to continue both 
methods, designat ing the present expeller method as ' f o r  ex- 
peller aud hydraulic oils, '  and designating the present hydraulic 
method as ' a n  a l ternate  method for hydraulic o i l ' ;  then we 
might  suggest  to the t rade associations using our methods that  
sellers be permit ted to specify which method shall be used on 
their par t icular  hydraulic oils, inasmuch as it is understood 
that  some leeway of this sort is allowed in the case of slow- 
breaking o i l s . "  Mr. John  Thoede of the South Texas Cotton 
Oil Company furnished data on five of these oils and Dr. R. T. 
Milner of the Nor thern  Regional Labora tory  data on three oils. 

The chairman summarized the discussion as follows : 
" T h e  extensive investigation conducted by the Nor thern  Re- 

g!onal Labora tory  on the centr ifuge modification of the official 
and tentative refining methods for  soybean oil has indicated: 

1. The centr i fugal  method of toots  separat ion appears  to 
be somewhat quicker and more certain than the sett l ing 
method. 

2. The proposed change in caustic s t rength  of the lyes 
used, together with centr i fugal  separat ion of the toots, 
probably  would overcome the difficulties encountered 
with watery  toots, part icular ly in the case of extracted 
oil. 

3. The losses obtained by the refining method are generally 
similar in magni tude to the lowest loss obtained by the 
present  A. 0. C.S. methods;  but  on the average, the 
bleach colors are higher. 

" T h e r e  are several disadvantages to the centr i fuge method 
which must  be considered: 

1. Additional equipment will be needed over the present  
methods. I t  is possible that  there would be need for 
the development of a new type of centr ifuge with a 
greater  number  of cups. 

2. There will be difficulties involved in synchronizing the 
centr i fugal  method with procedures followed with other 
oils. ' ' 

An opinion on the suitabil i ty of these methods was 
asked for f rom all present, and the replies were as 
follows : 

MI~. SORENSON: " T h e  A . O . C . S .  expeller method is satis- 
factory,  there is some question of the A. O.C.S .  method as 
applied to hydraulic oil and the tentat ive method for extracted 

oil is not sat isfactory.  The centr ifugal  method shows promise 
in this c a s e . "  

MR. SANDERS: " T h e  A. O. C. S. methods will work on the 
great  major i ty  of  oils including all of the 25 samples covering 
all types discussed at this meeting by Dr. Milner. Most re- 
finery experience confirms these results. The present  A. 0. C. S. 
methods therefore would be reasonably good s tar t ing tools. 
Present  knowledge plus actual experience in the trade would 
supply needed modif ica t ions ."  

MR. KIESS: " T h e  expeller method of tile A. O. C. S. gave 
reproducible results. I t  also works quite well on hydraulic oils. 
The method for  extracted oils is reproducible on, say, 85 per- 
cent of the oils, and the toots  are watery and sloppy at t i m e s . "  

MR.. McGREr: " O n  damaged oils where trouble is encoun- 
tered, we do not fn i sh  the loss determination,  but complete the 
bleach color test. Too much alkali is being used on some of 
these poor oils.~ 

Mm KRusg:  (Mr. Kruse  did not wish to add to the discus- 
sion presented to this point .)  

MR. MOORE: " D o  not believe that  the centr ifuge work should 
be dropped and think the Nor thern  Regional Labora tory  should 
continue their work on the centr ifugal  method for another  year, 
if  necessary. ~ 

MR. TAYLOR: " T h e  time factor for  the A. 0. C.S. method 
is the factor  to be considered, it being a 24-hour job. Perhaps  
the centr i fugal  method would require more laboratory time but  
not as much over-all t ime.~'  

MR. OR¥: 'CA 10-gram, or some such weight,  sample of oil 
might offer possibilities for  a micro method approaching a more 
qu,~ntitntive aspect. ' 

MR. KISHLAR: ~CIn my opinion the centr ifugal  method 
should not be dropped. The probabil i t ies of the photoelectxic 
color:meter being employed for  color measurement  and a micro- 
refining method seem to offer some hope for  the f u t u r e . "  

MR. DURKEE : ' ' No action is required if  the A. O. C. S. meth- 
ods are to be retained. The methods for  extracted and clarified 
extracted oils should continue to be accepted as tentative. The 
time fac tor  on the A. 0. C.S. method is discouraging. The 
centr i fugal  method work should be continued: The A. O. C. S. 
c,'fleulation of alkali needed requires fu r ther  s t u d y . "  

MR.. SPANNUTH: " T h e  A. O. C. S. methods offer the only 
course open for the present,  but the work on the centrifugal  
method should be continued. Color grading should also be given 
cons;deration. ' ' 

Mm JA~ES: " W h i c h  firms have centrifuge~ ava i l ab l e?"  
(A. E. Staley aud Company, Procter  and Gamble Company, 
Lever Brothers  Company, Armour  and Company, Wilson and 
Company, ,qnd Swif t  and Company have centr ifuges available. 
Spencer Kellogg Company and Archer-Daniels-Midland Com- 
pany are a t tempt ing  to complete their equipment so that it 
can bo used for the centr ifuge method.) " T h e  A . O . C . S .  
method gives too light a color on the labora tory  refining com- 
pared to plant color. On poor oils the difference amounts  to 
as much as a 1-unit spread in red co]o r . "  

MR. HOULE: ~' In  our experience over a long period, there 
have been few cases where the refinings on expeller oils and 
extracted oils failed to give losses. Study of both methods 
should be continued. I t  seems that  toward the first of the year  
the two-thirds maximum gives the best refining, whereas during 
the middle of the year the maximum alkali gives the best 
results. '"  

A Sub-Committee of S. 0. Sorenson (chairman) ,  
E. M. James,  E. Freyer ,  N. F. Kruse,  A. Kiess, and 
J.  H. Sanders, appointed by Mr. Mitchell, presented 
the following two resolutions : 

(1) WHEREAS, The intensive invest igation conducted by 
the Nor thern  Regional Research Labora to ry  on the centr ifuge 
modification of the official and tentative refining methods has 
indicated tha t :  

1. The centr ifuge method always gives compact toots on 
all types of soybean oil with reproducible results when 
using the recommended conditions and is decidedly 
quicker. 

2. The proposed change in caustic lye s t rength  used, t o -  
gether with centr i fugal  separat ion of the toots, prob- 
ably would overcome the difficulties encountered with 
sloppy toots, par t icular ly  in the case of extracted oil. 

3. The centr i fugal  method losses, in general, are of similar 
magnitude to the lowest loss obtained by the present 
A. O. C.S. cup methods, being sometimes lower and 
sometimes higher depending mainly upon oil type. 
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4. Tbe centrifugal method gives higher refined bleached 
colors with the recommended 30 ° Be' lye, but with 
weaker lyes the refined bleached colors are closer to 
those obtained by the cup methods. 

AND WItElCEAS, There are several disadvantages to  the cen- 
trifugal method which must be considered; namely, 

1. Additional equipment will be needed over the present, 
facilities for the A. O. C. S. cup method. 

2. There will probably be need for changes in equipment 
design necessary to place the centrifugal method on a 
completely practical basis. 

3. Under present conditions, the securing of new equip- 
ment is uncertain. 

4. There will be difficulties involved in synchronizing the 
centrifugal method with procedures followed on other 
oils. 

AND W'HFJ[C,~AS, The ultimate centrifugal refining loss test 
should correlate with commercial practice, 

BE IT * R~SOLV].~), That the A.O.C.S.  Refining Committee 
suggest that at some future date the work on the development 
of the centrifugal refining method be Continued at the North- 
ern Regional Research Laboratory under the direction of Dr. 
R. T. Milner. 

( 2 )  WH~RBAS, The present A. O. C. S. cup methods for hy- 
draulic and extracted soybean oils have produced unsatisfactory 
results in many cases. 

ANt) WHBREAS, The trading experience of the industry for 
many oils has been based upon the cup refining methods of the 
A. O. C. S., 

B~ IT R~SOLV~, That the Refining Committee continue their 
studies on modifications of the present A. O. C. S. cup methods 
which are now under way in Sub-Committees with the Northern 
Regional Researe~ Laboratory collaborating in this work at 
the presen~ time ,and th~ new recommended procedures be sub- 
jected to collaborative work for possible adoption at the earli- 
est time, if possible by September 1, 1943. Such methods to 
be tentative and subject to further modifications as conditions 
warrant. 

Mr.  T a y l o r  moved t ha t  these reso lu t ions  be ado p t e d  ; 
seconded by  Mr.  Durkee .  They  were  ca r r i ed .  

Mr.  K r u s e  offered the  fo l lowing  r e s o l u t i o n :  
The present method for expeller oil is satisfactory and gives 

reproducible results. M(~difications of the present methods for 
extracted and hydraulic oils would improve these from the 
standpoint of reproducibility and such modifications will be 
presented at the earliest possible time. 

Th is  was  seconded b y  Mr.  Sorenson ,  and  ca r r i ed .  
A n o t h e r  me e t i ng  of t h i s  Commi t tee  wi l l  b e  ca l led  

as soon as a d d i t i o n a l  d a t a  a re  ava i l ab le  fo r  cons ider -  
a t ion.  

B O O K  R E V I E W  

" P r a c t i c a l  E m u l s i o n s , "  by  H.  Benne t t ,  E d i t o r - i n -  
Chief,  The, Chemical Formulary; Techn ica l  Di-  
rec tor ,  Glyco P r o d u c t s  Company ,  Inc.  Chemica l  
P u b l i s h i n g  Company ,  Inc. ,  B rook lyn ,  New York,  
1943; 462 pp .  i l l u s t r a t e d ;  15 x 22 cm: P r i c e  
$5.oo. 

This  is a h igh ly  p r a c t i c a l  book which  makes  no 
a t t e m p t  to delve into  the  theo re t i ca l  aspects  of emul-  
sions. I t  concisely sets fo r th  much  h e l p f u l  i n f o r m a t i o n  
on the  p r o d u c t i o n  a n d  p r e se rva t i on  of good emulsions.  

The  book is d i v i d e d  into  two p a r t s .  The f irst  is 
concerned  wi th  e m u l s i f y i n g  agents ,  t y p e  of emulsions,  
methods ,  f o rmu la t i on ,  equ ipmen t ,  s t a b i l i t y  of emul-  
sion, and  a d iscuss ion  of se~'eral of the  more  impor -  
t a n t  t echn ica l  emuls ions  such as a spha l t ,  cosmetic,  
de t e rgen t ,  l ub r i c a t i ng ,  la tex ,  food, l ea the r  a n d  pa in t ,  
pol i sh  and  wax  e m u l s i o n s .  Also i n c l u d e d  in  th is  sec- 
t ion is a c h a p t e r  on d i spe r s i ng  a n d  w e t t i n g  agents .  
The sect ion f ina l ly  con ta ins  a l i s t  of Some 600 emulsi -  
f y i n g  agents  and  1,000 emuls ions  w i th  re fe rences  to 
t he i r  composi t ion  or  source,  a n d  a l ist  of de mu l s i fy -  
ing  and  d e f o a m i n g  agents .  

The second p a r t  of the  book gives f o r m u l a s  and 
methods  for  m a k i n g  m a n y  t y p e s  of emulsions.  A m o n g  
them are  a g r i c u l t u r a l  sp rays ,  c u t t i n g  a n d  soluble  oils, 
c leaners  and  soaps,  as wel l  as emuls ions  in  the  fields 
of aspha l t s ,  cosmetics,  d rugs ,  foods,  l acquers ,  l ea ther ,  
l ub r i can t s ,  medicines ,  pa in t s ,  pape r ,  polishes,  resins ,  
and  text i le .  

H.  C. BLACK, 

A b s t r a c t s  
Edi ted  by 

O i l s  a n d  F a t s  M . M .  P I S K U R  and S A R A H  H I C K S  

TESTING EDIBLE OILS. Official methods  of a n a l y s i s  less ca rme l i za t ion  of lactose  t h a n  the  me thod  us ing  
in  P o r t u g a l .  Oil & ,Colour Trades J. 104, 130 (1943) .  CHCI:CC12 or the  S c h m i d - B o n d z y n s k i - R a t z l a f f  meth-  

NEW METHODS FOR DETERMINATION OF FAT IN FOODS. od. W i t h  d r i e d  mi lks  2 g. of sample ,  10 cc. HC1, 10 
A.  Schloemer  and  K.  Ranch .  Z. Untersuch. Lebensm. cc. CC14 a n d  10 cc. ale. should  be used  as r eagen t s  
83, 289-305 (1942).  E x t n .  of f a t  f r om mi lk  by  the  a n d  the  addn .  of the  ale. should  be fo l lowed b y  a 5 
Gross fe ld  method,  in  which  the  sample  is h y d r o l y z e d  rain. addn l ,  re f luxing .  I n  work  on cheese, the  Gross-  
w i th  HC1 in presence  of CHC1.CC12 g a v e  r e su l t s  on fe ld  H o t h  me thod  was as re l i ab le  a n d  s i m p l e r  t h a n  
f a t  con ten t  a n d  the  b u t y r i c  ac id  no. of the  extd .  f a t  a n y  modi f ica t ion  Of the  CC14 method.  P r o c e d u r e s  fo r  
t h a t  ag reed  wi th  those us ing  the  Ge rbe r  f a t  detn .  the  use of the  new me thod  on d r i e d  eggs and  b a k e r y  
method.  R e p l a c i n g  the  CHC1 :CC12 wi th  CC14 a t  f i rs t  p r o d u c t s  were  also p r e p d .  
gave  lower  resul ts ,  b u t  on i nc rea s ing  the  t ime  of hea t -  N ~ w  METHOD FOR DETERMINI:NG FAT IN CHEESE. J .  
i ng  fo r  h y d r o l y s i s  and  a d j u s t i n g  the  r a t i o  of r eagen t s  Gross fe ld  a n d  A.  Zeisset .  Z. Untersuch Lebensm. 84, 
r e su l t s  were  ob ta ined  which  ag reed  wi th  those of the  
G e r b e r  and  the Roese-Got t le ib  methods .  The modif ied  193-201 (1942) ,  B r i n g  5 g. sample ,  6x6-em. " Z e l l -  
m e t h o d  for  mi lk  is as fo l lows :  10 g. mi lk ,  10 cc. CC14, g l a s s , "  some p u m i c e  s tone a n d  10 cc. 25% HC1 to a 
15 cc. coned.  HC1 and  some pumice  s tone are  re f luxed  boil  in  a reflex app.  A f t e r  10 rain.  a d d  20 ce. CCI~. 
20 mins.  A f t e r  cool ing a d d  10 cc. 96% ale. a n d  40 cc. Boi l  10 min. ,  cool to 20 °, a d d  30 cc. benzine  (b.p.  60- 
benzine,  shake v igo rous ly  fo r  15 sees. and  a l low to 70° ) ,  shake 1~ rain.  a n d  a l low to s t a n d  over  n igh t .  
s t a n d  15 mins.  The wt.  of f a t  is detd .  in a 25 cc. al i-  A m t .  of f a t  in  a 25 cc. a l iquo t  is d e t d .  a n d  f a t  con ten t  
qno t  f rom the  f a t  soln, phase  and  the  resu l t s  a re  is r e ad  f r o m  Table  4 in  " A n l e i t u n g  zu r  Un te r such .  
ob t a ined  wi th  the  use of Table  4, p. 336 of " A n l e ~ t u n g  L e b e n s m . , "  p. 384. The me thod  checks wel l  w i th  the  
zu r  Unte r such .  L e b e n s m . "  The  new method  p r o d u c e s  i n t e r n a t i o n a l  me thod  a n d  r equ i r e s  less r eagen t s .  


